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INOACHUTEJIBHAA 3AIINCKA

[TporpamMa 1o OHOJOTMH OCHOBHOTO oO0mIero oOpa3oBaHus (YrIIyONEHHBIH YpPOBEHB)
COCTaBJicHA Ha OCHOBE TpPEOOBAaHMI K pE3yJabTaTaM OCBOCHHS OCHOBHOUW 00pazoBaTEbHOMN
mporpamMmMbl  OCHOBHOTO o0miero oOpaszoBanms, npeacraBieHHbx B @I'OC OO0, c yderom
(benepanbHO paboyell IporpaMMbl BOCIIMTAHUS [yl 0011e00pa30BaTeIbHBIX OPraHU3aIUi.

[IporpamMa 10 OHOJOTMM OpPUEHTHpPOBaHA HAa  OOYYAIOMIMXCS, MPOSBISIOMINX
MOBBIIICHHBI UHTEPEC K M3YUYEHUIO OMOJIOTHH, M HampaBiieHa Ha (JOPMHPOBAHUE €CTECTBEHHO-
Hay4YHOIl I'paMOTHOCTH W OpraHM3allMI0 M3y4eHUs OUOJIOTMM Ha AEATEIbHOCTHOH ocHoBe. B
nporpaMMe Mo OWOJIOTMM YYMTBIBAIOTCS BO3MOKHOCTH OMOJIOTMM B peanu3aluu TpeOoBaHUM
OI'OC OO0 k mIaHupyeMbIM JIMYHOCTHBIM, METAIIPEIMETHBIM M IPEIMETHBIM pE3yJbTaTaM
o0y4yeHHs Ha yriyOIEHHOM YPOBHE, a TAKXKE pealln3alus MeXIPEIMETHBIX CBSI3€i eCTECTBEHHO-
Hay4HbIX y4EOHBIX MPEIMETOB OCHOBHOI'O 00Iero 00pa3oBaHuUs.

[Tporpamma BKIIIOUaeT pacnpenesaeHue coxepkaHus yueOHoro marepuana ¢ 7 no 9 xiacc,
a TaKKe PEKOMEHIYEMYIO IIOCIEJOBATEIbHOCTh H3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COICPKAHUS ¢ YUYETOM BO3PACTHBIX 0COOCHHOCTEH 00ydJaronmxcsl.

[Iporpamma mo Ouojoruu pa3paboTaHa € LENbIO OKa3aHUS METOAMYECKOM IOMOIIU
YUHUTEIIO B CO3aHUU paboyeil mporpamMmsbl 110 y4eOHOMY MTpeIMETY.

B mporpamme mo OMONOTHH OIPENENSIOTCS OCHOBHBIC IENM HM3Y4YEeHUS OHMOJIOTHH Ha
yriyOoJIEHHOM ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS
Kypca OMOJIOTHH: TMYHOCTHBIE, METallpeIMETHBIE, IPEIMETHBIE.

buonoruss BHOCHT CyIIECTBEHHBI BKJIAJ B DPAa3BUTHE Yy OOYyYalOIUXCSd HAY4YHOTO
MHUPOBO33PEHUs, BKIOYass (HOPMUPOBAHHE NPEACTABICHUH O METOJaX IIO3HAHUS >KHUBOU
IPUPOIBI, TO3BOJISIET C(HOPMHUPOBATH CUCTEMY HAYYHBIX 3HAHUN O )KMBBIX CUCTEMaX, YMEHHS HX
HOPUMEHSATh B Pa3HOOOPA3HBIX )KU3HEHHBIX CUTYAIUX.

buonorudeckass mMoJAroToBKa Ha YIIyOJIEHHOM YpOBHE CIIOCOOCTBYET —pa3BUTHUIO
MOTHBAIlMM K W3yYCHHUIO OWOJIOTUH, TOHUMAHHUIO OOYYAarOIIMMHUCS HAyYHBIX MPHHIUIIOB
OpraHu3alliyi JIEeATEIFHOCTH YEeJNOBEKAa B JKMBOH TPUPOJE, TO3BOJISAET 3aJ0XKHTh OCHOBBI
HKOJIOTUYECKOM  KYJIBTYpBI, 3/0pOBOrO  00pa3a JKHM3HH, CIIOCOOCTBYET  OBJIAJICHUIO
00y4aromyMuUCs CIEeUUAIbHBIMA OMOJIOTMYECKMMHU 3HAHUSMH, 3aKJIAJbIBAIOIIMMU OCHOBY JJIS
JabHENIero OMOIOrMuecKoro o0Opa3oBaHHsl.

Hensavmu oOyueHus: 6MOJOTUU HA YPOBHE OCHOBHOI'O 00111er0 00pa3zoBaHus (yriyOnEéHHbIN
YPOBEHB) SIBJISIOTCS:

pa3sBUTHE MHTEpeca K M3YUYEHHUIO KU3HENEATENbHOCTH OMOJIOTMYECKUX CHCTEM DPa3HOTO
YPOBHSI OpTraHU3allil, OCOOEHHOCTSIM CTPOCHHUS, >KU3HEACATEIHHOCTH OpraHM3Ma 4YellOBeKa,
YCIIOBHSIM COXPAaHEHHS €r0 3/10POBBS;

dopMHpoBaHHE YMEHHH MPUMEHATh METOJbl OHOJIOrMYECKOW HayKd I H3yYeHHS
OMOJIOTHYECKUX CUCTEM, B TOM YHCIIE OPraHU3Ma YellOBeKa,

BOCIIUTaHHE HKOJOTHUECKOW KYJIBTYPHl B LIEISIX COXPAaHEHHUS COOCTBEHHOI'O 3/J0POBBS U
OXPaHbI OKPYKAIOIIEH CPEIbI;

pa3BUTHE TPEACTAaBIEHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaIbHOU
NeSITeIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaNpaBJIEHHOCTH JaJIbHEHIIEro 00yYeHu .

Joctuxenue neneil nmporpaMMbl Mo OMOJIOTHMM OOECIIEUNBAETCS PELICHUEM CIEAYIONUX
3aja4:



npuodpereHue o0y4JaroUIMMUCS 3HaHUN O )KMBOW MPHUPOJE, 3aKOHOMEPHOCTSIX CTPOCHUS,
KUBHENEATCIILHOCTH W cpefooOpasyroiieii  ponu  TrpubOB,  pacTeHHH, KUBOTHBIX,
MHUKPOOPTaHU3MOB, O UYEJIOBEKE Kak OMOCOIMalIbHOH cHucTeMe, O pojiu OHOJIOTUH B
MPAKTUYECKOU JIESITEIbHOCTH JIFOJICH;

OBJIaJICHUE YMEHUSMHU MPOBOJIUTH HCCIEAOBAHUA OOBEKTOB JKMBOM MPUPOIBI C
UCIIOJIb30BaHUEM J1TA0OPAaTOPHOTO OOOpPYJOBAaHUS M MHCTPYMEHTOB IU(PPOBBIX J1aOOPaTOPHiA,
OpraHu3aly HAOIOCHHUS 32 COCTOSHUEM COOCTBEHHOTO OpPraHU3Ma;

ocBoeHHWE TpUEMOB pabOTHl ¢ Ouonoruueckoil uHopmalueil, B TOM UHCIE O
COBPEMEHHBIX JOCTHKEHUAX B 0071acTU OMOJIOTHH, €€ aHAlIu3 U KPUTHYECKOE OLIEHUBAHUE;

OCBOCHHME SKOJIOTUYECKH TPAMOTHOTO TIOBEJCHMS, HANPABICHHOTO HAa COXPaHEHUE
COOCTBEHHOTO 3/I0POBbSI U OXPaHbI OKPYKAOIIEH IPUPOTHON CPEJIbI;

npuoOpeTeHue NpecTaBiIeHui 0 cepax MpoPeccuoOHANbHOMN AESITEIbHOCTH, CBA3aHHbIX C
OuoJorueil 1 COBpeMEHHBIMH TEXHOJOTUSIMU, OCHOBAHHBIMHU Ha TOCTHXKEHHUSIX OMOJIOTHH.

OOmiee 4MCIO YacOB, PEKOMEHIIOBAHHBIX ISl WM3YYeHHUs OHOJOTHHM Ha YIIIyOJCHHOM
ypoBHe, — 272 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeJIenio).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

BBenenne

[utomoruss — Hayka o kierke. CoBpeMeHHas KjeTouHass Teopusd. Kierka — enuHuna
CTPOCHUS, KUZHEACATECIbHOCTH W PA3MHOXKEHHUSI >KMBOIO0. XHUMHYECKHI COCTaB KIJIETKH.
CTpykTypHas OpraHu3anus KIETKH. DYKapHOTHBIE U MPOKAPUOTHBIE KIETKH. MemOpaHa.
[Mutomnazma. Opranounasl. Enqunas MemOpaHHasi cUCTeMa KJIETKH. MHUTOXOHAPUU U TUIACTUIBL.
[utockener u opraHouasl ABWXKEHHS. Anpo. Xpomocombl. ['eHbl. YIBOEHHE XPOMOCOM.
IImounuoctes kierku. Kieroudenii mukia. Muto3. Meio3. Pasmuoxenue. THIIBI KU3HEHHBIX
LIMKJIOB.

Bupyconorus — Hayka o Bupycax. Bupycsl — Heknerounsie popmbl. Bkian poccuiickux u
3apyOEKHBIX YUEHBIX B Pa3BUTHE BUPYCOJOTHMU. BupycHbie 3a001€BaHMs pacCTEHUM, )KUBOTHBIX
U yenoBeka. Mepbsl Ipo(UIaKTUKU BUPYCHBIX 3a00JIEBaHUM.

CoBpeMeHHAsT KIacCH(UKAIMS OPTaHU3MOB, OCHOBHbBIE NpUHIMIBL Kitaccupukanus
OPraHU3MOB U 3BOJIOLMOHHOE yueHue. Teopus 3pomounn Yapisia J[apBuna.

MeTtoapl Hay4HOTO 1MO3HaHUA B Ouonoruu. [IpaBuia paboThl cO CBETOBBIM MHUKPOCKOIIOM.
BpemeHnHble M MNOCTOSIHHBIE MHUKpompenapaTbl. MeToauka HNPUTOTOBICHHUS BPEMEHHBIX
MHUKpoIpenapaToB. MUKPOCKOIHS ONITUYECKasl, SJICKTPOHHAs, CKaHUPYIOIIasi, 30H10Basl.

Jlemoncmpauus TOPTPETOB  YUEHBIX, MHKpodoTorpaduii KICTOYHBIX CTPYKTYP,
BBITTOJTHEHHBIX C IOMOIIBIO PA3JIUYHBIX TUIIOB MUKPOCKOITHH.

Jlabopamopuwvie u npaxmuueckue padoomot

[TpaBwiia TeXHUKH 0€30MACHOCTH TPU MIPOBEICHUH JTAOOPATOPHBIX U MTPAKTUICCKUX Pa0OT.
OCHOBBI MHKPOCKOIHMH: MPUTOTOBIICHHE BPEMEHHBIX IpenaparoB U paboTa ¢ MUKPOCKOIIOM.
Odopmrnenue pe3ynbTaToB padoThl ¢ MUKPOCKOTIOM.

baxkrepuu u apxen

Muxkpobuonoruss — Hayka 0 MUKpoopraHu3max. OCOOEHHOCTH CTPOEHUS MPOKAPHOTHOM
KJIeTku. MHorooOpazue ¢opMm kieTtok Oaktepuii. Poct u pasmHoxkenue Oakrepuit. Criopbl
Oaxtepuil. JKuzHenesTeNnbHOCTh OakTepuii: aBTOTPOGHBIE U TeTepOoTpOo(dHbIE, aHAa’pOOHBIE U
a’poOHble OakTepuu. [{lnanoGakTepuu U UX posib B IPUPOJE.

Oco0eHHOCTH OpraHM3alyy apXxed U ux oTIMuus ot Oaktepuil. Ponb apxeil u 6akrepuii B
BO3HUKHOBEHHH JYKapHOTOB.

PacnipoctpanéHHOCTh GakTepuil U apxel, UX pojib B MPHUPOJAE U KU3HU uernoBeka. Poib
6akTepHii B OMOreOXMMHUYECKUX IIUKIIAX.

Jlabopamopuvie u npakmuueckue paoomaot

N3ydeHre MeTo10B 1e3UH(PEKIIUU U CTEPUIIN3ALINH.

Nzyuenue mopdonoruu 6akrepuii Ha MUKPOCKOIIMYECKUX MpernapaTax.

MHoroo0pa3ue 0OAHOKJIECTOYHBIX JYKapHOT
OcHOBHBIE TPU3HAKM OJHOKJIETOYHBIX JYyKapuoT. CTpoeHHe, ABHKEHHE, IUTaHUE,
pPa3MHOXKEHHE OJTHOKJIETOYHBIX aBTOTPO(MHBIX U FeTepOoTPO(PHBIX 3YKapHOT HA IPUMEPE IBIIICHBI
U TPUIIAHOCOMBI, TPUXOMOHAbl U KUIIEYHOH JIAMOINH, HHPY30pun TyHeabku U MaIsipUiHOTO
wiasMoaus, pamuoisipuii U ¢dopamuHudep, ameObl mpoTesd, AUATOMEH. 3HaueHHE
OJTHOKJIETOYHBIX 3YKapHOT B NMPHPOJIE U kU3HU denoBeka. CoHHast Oosie3Hb, Oone3np llaraca.
KoxHblil 1 BUCHepanbHbIH JeHManno3. Tpuxomonuas. JIamMOa1o3.



Jlabopamopusie u npakmuueckue padomal
N3yueHne OJHOKIETOYHBIX OpPraHU3MOB II0J] MHUKPOCKOIIOM Ha BpPEMEHHBIX U
(UKCUPOBAHHBIX MUKpOTIpEIaparax.

ApXxemjiacTuHble HJIU «PACTEHUD)

borannka — HayKka 0 pacTeHusIX

Kpatkas uctopusi pazButus 60otaHukd. boranuka m oO0bekThl €€ uccienopanuii. O0bEM
LIapCTBA «PAcCTEHUs» B COBPEMEHHOM CHUCTEME OpraHuyeckoro mupa. Paznensr 6oranuku. Cs3b
0OTaHUKU C OPYTMMU OHOJOTMYECKMMH HayKamMH, MEAMIIMHON U CEeNIbCKUM XO3siiicTBOM. Poib
00oTaHuKU B GOPMUPOBAHUN COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTUHBI Mupa. [lepcriekTuBbl
pa3BuTHs OOTaHWKK Kak Hayku. [IpumeHeHme OoTaHWYEeCKMX 3HAHUU denoBekoM. IIpodeccuu
YeJI0BEKa, CBSI3aHHBIC C OOTAaHUKOM.

Jlemoncmpayua NOpTPETOB YUEHBIX, )KUBBIX PACTCHUHN, KOJIEKLIMI U MYJISDKEH.

OOmasi oprann3anusi paCTUTEJILHOT0 OPraHU3Ma

PacturenbHas kiieTka u €€ 0COOEHHOCTH.

Pactutenpapie TkaHW. OTKpBITHE pacTHTENbHBIX TKaHeH. CtpoeHne u  (QyHKIUH
pactutenbHbIX TKaHel. [IpocTeie u ciaoxubie Tkanu. OOpa3oBaTenbHbIe, TIOKPOBHBIEC, OCHOBHBIE,
MEXaHUYECKUE, TPOBOAIINE TKAHHU.

Opranbl ¥ CUCTEMBI OPTaHOB PACTUTEIBLHOTO OPraHU3Ma, UX B3aUMOCBS3b. PacTUTeNbHbIM
OpraHu3M Kak eJuHoe 1esoe. BeretaTuBHbIE U T€HEPaTUBHBIE OPTAHBI.

Jlemoncmpayus onbITOB IO OOHAPYKEHUIO B CEMEHAX PACTEHUU BOJBI, MUHEPAIbHBIX U
OpPraHMYECKUX BEIIECTB, Kpaxmasa, OenKa v Kupa.

Jlabopamopnvie u npakmuueckue padomal.

N3yuenune cTpoeHust pacTUTEIbHBIX KJIETOK Ha TOTOBBIX M BPEMEHHBIX MUKpOIpenaparax.

Habmronenue mporecca 1uia3mMoin3a M JEIUIa3MOJM3a B PACTHUTENBHBIX KJIETKaxX MOJ
MHUKPOCKOIIOM.

N3ydyeHne OCOOEHHOCTEN CTpPOEHUs TKaHEH pacTeHHMM Ha TOTOBBIX U BPEMEHHBIX
MUKpoIIpenaparax.

W3ydeHue CTpoeHHs] OPraHOB pacTEHUI Ha KUBBIX 00BEKTaX U repOapHbIX oOpasiax.

CnopoBble pacTeHust

Kpacnble, 3esnénble 1 XapoBble BOAOPOCJIU. AJBrojorus — Hayka O BOJOPOCIX.
Bonopocnu — HeTakcoHOMUYECKasi TpyIilia OpraHu3MoB, IPUCTIOCOOIEHHBIX K JKU3HHU B BOJHOMU
cpene, OTHOCAIIMXCSA K Pa3ju4yHbIM LAPCTBAM B COBPEMEHHOM CHUCTEME OPraHMYECKOTrO MHpA.
MecTo KpacHbIX, 3€JIEHBIX M XapOBBIX BOJOPOCIEH B COBPEMEHHON CHUCTEME OpPraHUYECKOTO
Mupa. OCOOEHHOCTM HX CTPOCHHS, PA3MHOKECHHUS W IKU3HEHHBIX IIMKJIOB Ha TMpUMEpe
XJIaMHUJOMOHAIBI, XJIOPEJUIBI, KIaa0()Opsl U YIbBBI, CIIUPOTUPHI U Xapbl, TOPPUPHI.

Bypsie Boiopociu, uX TaKCOHOMUYECKOE T0JIOKEHUE BHE 1IapCTBa pacTeHuil. JKu3HEeHHbIe
[UKIIBl JTaMUHApUU (MOpcKas KamycTa) U (Qykyca. Pacmpoctpanenwe u 3xonorus. Poms B
MPUPOJIE U 3HAYEHUE B KU3ZHU YEIOBEKA.

[IpoucxoxaeHue BBICHIMX pacTeHUH (AMOPHOPHUT) OT XapoBBIX  BOAOPOCIEH.
CoBpeMEHHbIE MOIXO0bl K CACTEMATHKE PACTCHUH.

MoxoBuanbpie Wi Mxu. OOmas XapakTepUCTHKa, CTPOSCHHUE M IKU3HEICSATEIbHOCTD,
JKU3HEHHBIN UK MXOB. MHOrooOpa3ue MxoB. Kykymikun né€n u caruym. Pacnpoctpanenue u
DKOJIOTHSI MXOB. 3HAu€HHE MXOB B TPUPOJAE U  IKU3HEJACATEIBHOCTH  YeJIOBEKa.
Topdoobpazoranue. [leu€HoOuHNKN 1 AHTOLIEPOTOBBIE.



IlnaynoBuanbie (miaayHbl). O0mas xapakrtepuctuka. Mopdosoruyeckne 0CoOOEHHOCTH
BEreTaTUBHBIX  OpraHoB. (OCOOCHHOCTH  OpraHW3allud, IKU3HEHHOro0 IMKIa I[JIayHa
OymnaBoBuaHoro. [lomoBoe mokonenue, penyknus rameroputa. PacmpocTpanenue u dKOJIOTHSA
IUTAYHOBHUJIHBIX. 3HAue€HHWE B TMPUPOJAE U UCIOJIb30BaHUE 4YeNoBeKOM. Vckomaemeble
IIayHOBHIHbIE. POJIb MCKOMaeMbIX IIAYHOBHIHBIX B PAaCTUTEIBHOM IOKPOBE MAlI€030HCKOM
9pbI U B 00pa30BaHUU KAMEHHOTO YTJISl.

[HanopoTHukoBUAHBbIE (MANOPOTHUKM M xBomm). OOmas  xapakTepUCTHKA
ManoOpPOTHUKOBUIHBIX. OCOOCHHOCTH OpPraHM3allii BEreTaTUBHBIX OPraHOB, )KM3HEHHOI'O IUKJIA
xBoma mnojeBoro. CTpoeHHE U KHU3HEAEATEIbHOCTh MAanOpPOTHUKOB. JKHU3HEHHBIH LHKII
[AlOPOTHUKOB HAa IpUMEpe IIUTOBHMKA MYXKCKoro. PacmpocTpaHeHune u  3Kojiorus
[AOPOTHUKOBU/IHBIX. 3HAYEHUE B IIPUPOJIE U )KU3HEAEATEIbHOCTU YETIOBEKA.

Jlabopamopuwvie u npakmuueckue padoomot

W3yueHue o0coOEHHOCTEH CTPOGHHMSI U JKU3HEHHBIX LHKIOB OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX 3€JEHBIX, XapOBbIX M KpacHbIX BOJOpPOCIEH Ha >XUBOM U TrepOapHOM
MaTepuaie.

W3ydeHne cTpoeHHUs U >KU3HEHHBIX LIUKIOB OYpBIX BOAOPOCIEH Ha KUBOM U repOapHOM
MaTepuaie.

N3yuenne OcCOOCHHOCTEW CTPOCHHsI KYyKYIIKMHA JibHA M cQarHyma (Ha J>KUBBIX U
repOapHBIX 0OBEKTAX).

W3ydeHrne ocoOEHHOCTEH CTpoeHUs IUlayHa OyJIaBOBUIHOTO (HA JKHUBBIX U TepOapHbBIX
00BeKTax).

N3ydeHrne ocoOEHHOCTEN CTPOECHUSI XBOIA IIOJIEBOTO (HA )KMBBIX U repOapHbIX 00BEKTaX).

N3yuenne ocoOCHHOCTEW CTPOCHUS MANMOPOTHHKA HIUTOBHUKA MYXKCKOTO (Ha KUBBIX U
repOapHbBIX 00BEKTaX).

CeMeHHbBIE pacTeHHUs

I'onocemenHnble. BO3HUMKHOBEHHE CEMEHM — BaXHBIM O3Tall B DBOJIOLUUU BBICHIMX
pactenuii. J[peBHUE ceMEHHblE€ MAaNOPOTHHUKH, UX POJb B JaJbHEWIIEM Pa3BUTUU CEMEHHBIX
pactenuii. OOmIMe NpPU3HAKM CEMEHHBIX pacTeHUil Kak Haubosiee TPHUCIOCOOJIEHHBIX K
CYILIECTBOBAHUIO Ha cylle. ['00ceMeHHbIe — HETAKCOHOMMYECKAas TpyIna CEMEHHBIX PACTEHUM.
OOmas xapakTEepUCTHUKA, OCOOCHHOCTH OPraHU3alUh TOJOCEeMEHHBIX. JKU3HEHHBIN IUKII
XBOMHBIX Ha mpuMepe cocHbl. Pa3HooOpasue ronoceMeHHBIX. XBOWHBIE, | HMHKroBBIE,
CaroBHukoBbI€, I 'HeTOBbIE. PacnipocTpaHeHHne U HKOJIOTUS TOJIOCEMEHHBIX. 3HAUEHUE B IPUPO/JIE
U B XO35MCTBEHHOU JI€ATEIbHOCTH YEIIOBEKA.

Jlabopamopnvie u npakmuueckue padbomaul

N3ydyeHne ocoOEHHOCTEH BHEIIHETO CTPOEHHUs BETOK, XBOHW, IIMIIEK U CEMSH XBOWHBIX
(emp, cocHa, TUCTBEHHUIIA).

I[IBeTkoBble pacteHusi. OOmas xapakTepucTuka 1BEeTKOBBIX. CTpoeHue U
KHU3HEACSITENbHOCTh  IIBETKOBBIX. [[BeTOK Kkak opraH TMOJOBOTO  pa3MHOXEHUS Y
MOKPBITOCEMEHHBIX pacTeHuil. Pa3HooOpa3ue 1BETKOB: MpaBWIbHbIE U HENpaBUJIbHBIE,
oOoerosnble M paszaenabHonoibie. OQHOMOMHbBIE U JIBYJIOMHbIE pacTeHHs. CouBeTusi (CIOXHBIE,
npocteie). LlBerenue. Pa3Butue mukpo- u meracnop. I'amersl. Onbiienue. Omiio0TBOpEHHE.
3urora. J[BOiHOE OMJIOMOTBOPEHHUE Y MTOKPHITOCEMEHHBIX (IIBETKOBHIX) pacTeHuid. Padotsr C.I.
Hapammna. JKu3HeHHBIN UK IBETKOBBIX.

[Tnoxst u cemena. PaznooOpasue mionoB. Cyxue u counble miaobl. OnHOCEMsSHHBIE U
MHoroceMmsiHHbIe 1106l Comnoaus. CTpoeHue CeMsIH IBYIOJIBHBIX U OJHOOJIBHBIX PACTCHUM.



PaznooOpa3ue cemsH. PacnpocTpaHeHue TUIOJOB M CEMSIH B MPHUPOJIC. YCIOBHS MpOpacTaHUs
ceMsH. JIpixanue ceMsH. Pazsutue npopocrka. PacripoctpaneHue II0A0B U CEMSH B IIPUPOJE.

WuauBuayanbHoe — pa3BuTue  pacteHudd  (oHToreHes).  Ilepuonmbl  OHTOreHesa:
SMOPHOHAIIBHBIN, MOJIOJOCTH (FOBEHUJILHBIH ), 3PEIIOCTH (Pa3MHOKEHHS ), CTAPOCTH (CEHUIIBHBIN )
Ha MpUMEpe MOKPHITOCEMEHHOTO pacTeHus. CTaauu BEreTallMOHHOIO MEpUojAa PacTeHUN Ha
nprUMepe 37aKoB (BCXO/IbI, KYILIEHHE, BBIXO/] B TPYOKY, KOJIOIICHHE, IIBETEHUE, CO3PEBAHNUE).

Jlabopamopnysie u npakmuueckue paoomot

N3yuenune mopdomorun npeTka (Ha )KMBBIX U (PUKCUPOBAHHBIX O0OBEKTAX ).

N3yuenune paznooOpasusi couBeTHil (Ha repbapHbIX 00pasIax).

W3yueHne cTpoeHHs 3aBs3M LBETKA W CEMSIMOYKH I10J MHUKPOCKONOM (Ha TOTOBBIX
MUKpOIIpenaparax).

W3ydeHue cTpoeHHs CeMsIH MOKPHITOCEMEHHBIX PACTEHUH.

W3ydeHue CTpoeHus MI0I0B U COTLIONUI.

CTpoeHne 1 )KH3HEAeSATEILHOCTH CEMEHHBIX PacTeHHUid

IToOer u moGeroBblie cucTeMbl

[ToGer. Mopdonorus nobera. Ctpoenue oOIMCTBEHHOro modera. Ysen. Mexmoysiue.
MetamepHoctb. PasHooOpasue mobero. YkopoueHHbIe U yIIMHEHHBIE ToOeru. BeretatuBHbIC
U reHepaTtuBHbIe moderu. [lonoxkenune mobdera B mpocTpancTse. Bunon3smenéHHbIe TOOETH.

[Touka — 3auyartounslii mober. CtpoeHue Modku. PazHooOpasme IModYek: BEreTaTUBHBIC,
BEreTaTHBHO-TEHEPATUBHbBIC, T€HEpPATHUBHbIC, OTKPBIThIC, 3aKpbIThie. BepxyineuHnsie, OOKOBBIC
(mazyurHeie) ¥ NPUAATOYHbBIE TTOYKH.

Crebens. Mopdomnorus credmns. @opma cTebieid y TpaBsTHUCTBHIX U APEBECHBIX PACTCHHA.

Anatomusi cre6ns. CrpoeHuwe cteOiiss JABYAONBHBIX M OJHOJOJBHBIX TPABSIHUCTHIX
pactenuii. Pacnionoxenue npoBoaammx Tkanei. CtpoeHue ctedas IpeBECHbIX paCTCHHI.

Oynkuuu  crebas. MexaHuyeckas, TpaHCIOpTHas. BereratuBHOoe pa3MHOXXEHHUE
LIBETKOBBIX PAaCTCHUM.

Jlemoncmpayusa onvima — TepeBUKCHUE MHHEPAIbHBIX U OPTaHUYECKUX BEHIECTB IO
cTe0II0, BUOM3MEHEHHBIX TOOETOB.

Jlabopamopuvie u npakmuueckue padomal.

N3yuenne moponoruu nodera Ha )KUBbIX 00bEKTaX WM Ha repOapHbIX oOpa3lax.

W3yueHne cTpoeHHs BeTe€TaTUBHBIX, T€HEPATHBHBIX W CMEIIAHHBIX ModYeKk. PasHooOpasne
MOYEK Y IPEBECHBIX PAaCTEHUH.

N3yueHre MNONEpeyHOro CHWia CTBOJIA PACTEHUM M aHAIW3 BIMSHUSA SKOJIOIMYECKHX
YCJIOBUI HA Pa3BUTHE PACTEHUM.

N3ydyeHne 0COOEHHOCTEHl  aHATOMHYECKOrO CTpOEHHs CTeOssl  JIBYNOJBHBIX U
OJTHOJIOJIbHBIX TPABSIHUCTBIX PACTEHHH (HA *KHUBBIX 00BEKTaX MM Ha TepOapHbIX 00pasax).

N3yueHne ocobeHHOCTEH aHATOMUYECKOTO CTPOEHUS CTEOIS IPEBECHBIX PACTCHUH.

N3yueHne TpaHCHOpTa BEIIECTB B cTebIIE.

N3yuenune meramopdo30B mobdera.

Jlucr. Mopdomorust nucrta. JlucToBas IIacTWUHKA, OCHOBAaHWE JIUCTA, YEPEIIOK,
OpUIMCTHUKU. PazHooOpasue nucTheB: (POPMBI JHMCTOBBIX IUIACTMHOK, KMIKOBAaHHUE JIUCTHEB,
IpOCTbIe M CIIOKHBIE JUCThs. JIUCTOpacmonokeHHe M JIMCTOBas Mo3auka. BupomaMeHeHus
JMCTHEB U UX (PYHKITUH.



AHatoMus nMcTa. DnuaepMa W YCThbUYHBIA ammapar. Mesodwwr. IlurmenTsr nucra.
[Tnactunel. Kunku (cocyancTo-BOMOKHHUCTBIE Mydku). OCOOCHHOCTH CTPOCHHUS CBETOBBIX U
TEHEBBIX JIMCTHEB.

@yHKIMM JUCTA. 3amnacaroollas, 3alluTHAs, BEreTaTHUBHOE pa3MHOXCHUE M JpyTue
¢ynkuuu. Tpancnupanus M ra3oo0MeH. BinsHue BHEIIHUX YCIOBMM Ha TpaHCIHPALHUIO.
®orocunTe3. 3Hayenue ¢orocunte3a. Kocmmueckas ponb 3enénsix pacrenmin (K. A.
Tumupsses). Jlucronaz, ero npUUMHbL, MEXAHNU3M U 3HAUYEHUE B )KU3HU PACTECHHUS.

Jemoncmpayus onvimog. BBIICICHUE IIMUTMEHTOB JIMCTa HA IPUMEPE CIUPTOBOHN
BBITSDKKH XJ10podumiia; oOpa3oBaHUE Kpaxmana B 3e€JEHBIX JHCTbAX Ha cBery (¢urypsl HO.
Cakca); BIMSHUE CWIbl CBETa Ha BBIIEICHHE KHUCIOPOAA BOIAHBIMU DPACTEHUSAMHU (MOACUET
y3bIPKOB KHUCIOPOJA).

Jlabopamopuwvie u npakmuueckue padoomaot.

N3yuenre Mop¢oIorum J1cTa Ha AKHUBBIX 00BEKTaX WM repOapHbIX oOpasnax.

Tumbl 1 GOpMyIIBI INCTOPACTIONOKEHHS.

HccnenoBanre aHaTOMMH JIUCTA ¢ TOMOIIbIO CBETOBOI'O MUKPOCKOIIA.

N3yuenune metamop}o30B IuCTa.

Kopens u kopHeBble cucteMbl. Mopdosorus kopHs. Bunel kopHeil. Turbl KOpHEBBIX
CHUCTEM.

Anaromusi kopHs. 30Hbl KopHs. KopHeBoli uexsink. CTpoeHHE KOpHSA Ha IMONEPEYHOM
Cpe3€ B 30HE BCAaChIBaHMS.

OyHKIMY KOpHs. 3aKperuieHue pacTeHus B cyocTpare. BecackiBaHue U IpoBeieHHE BObI U
MUHEPAJIBHBIX BEIIECTB. 3allacaHue MUTATEIbHBIX BEIIECTB.

MunepanpHoe mnuranue pacteHud. [locTyruieHne BOAbI M MHUHEPAIbHBIX BELIECTB.
KopheBoe pnaBneHue. OeMEHTHl MHHEPAJBHOTO MUTaHUS (MAaKpo- M MHUKPOIJIEMEHTHI).
BeipaimuBanue pacTeHuii MeToaMy TMAPOIOHUKM M asponoHuku. ObecnieueHue yciaoBUN Uis
JIBIXaHUS KOPHS.

Jpixanne kopHs. CuHTe3 OMOJIOrMYECKM AaKTUBHBIX BellecTB. BereratuBHoe
pasMHOkeHue. BunonsmeneHust KopHel U ux QyHKIUH.

Jemoncmpayus oTpacTaHus NPUAATOYHBIX KOPHEW Ha NPUMEPE CMOPOJUHBI U JAPYTUX
pacTeHMi; MOCTYIJIEHUS BOAbI M3 IOYBBl B KOPEHb, HArHETAIOIIETO JIEHCTBUS KOPHS;
BUJIOU3MEHEHHBIX KOPHEH.

Jlabopamopnuvie u npakmuueckue padbomaol

N3yuenre Mop¢oaoruu KOpHs Ha JKUBBIX 00bEKTaxX WM repOapHbIX o0pasiax.

N3y4yeHre aHaTOMHUYECKOT0 CTPOEHHUS KOPHS Ha TOTOBBIX MUKpOIIpenapaTax.

N3ydeHue cTpoeHus: KOHYMKa KOPHS MPOPOCTKA MIIEHUIbI U IEPBUYHOTO CTPOSHUS KOPHS
upuca (WM Jpyroro pacTeHus).

N3y4eHne CTpoeHUs! KOPHEBBIX BOJIOCKOB C IIOMOILBIO CBETOBOT'O MUKPOCKOIIA.

HccnenoBanue BIUSHUS BO3lyXa Ha pa3BUTHE KOPHEH.

N3yuenne meraMopdo30B KOPHSI.

BereratuBHOe pa3sMHOXKeHHe pacTeHHil. BereraTuBHOe pa3MHOKEHHE LBETKOBBIX
pacTeHUH M €ro 3HAUEHUE B €CTECTBEHHBIX YCIOBHUAX U B CEIbCKOXO3SAHCTBEHHOW IPAKTHUKE.
OcHoBHbIe (OpPMBI BEreTaTUBHOIO PAa3MHOMKEHUS: KOPHSAMH, JIMCThSIMHU, HAI3€MHBIMU U
noa3eMHbIMU TioOeramu. PasmHokenune npuBuBkoi. Paboter M.B. Muuypuna. KnoraupoBanue
pacTeHHid. MUKpOKIOHaNbHOE pa3MHOXKEHHME pacTeHuil. Kieroynass uHXKeHepus Kak
COBPEMEHHAs TEXHOJIOTHS Pa3MHOKEHUS PACTEHUH.



[TouBa. PaGoter B.B. Jloky4aeBa o mouBe. XapakrepucTruka mouBbl. PasHooOpa3ue mous.
[Inomoponue mouBbl. YnoOpenus. HapymeHuss MUHEpalIbHOTO THTAHUS — PACTECHUM.
ArporexHuyeckre npuémbl 00paboTku 1mouBbl. [loHsATHE O ceBOOOOPOTE M €ro 3HAUYECHUH IS
BBIPAILIUBAHUS CEIbCKOXO035MCTBEHHBIX KYJIBTYD.

Jlemoncmpayusa croco0OB BEreTaTUBHOTO Pa3MHOXKEHHS Ha MPUMEPEe KOMHATHBIX
pacTeHuil.

Jlabopamopnvie u npakmuueckue padomaol

N3yuenue MuTO3a B KOpELIKE JyKa.

W3ydeHue KU3HEHHBIX [IUKJIOB PaCTeHUN Ha repOapHbIX 00pa3iax.

Metoabl MUKPOKJIOHAJIBHOTO Pa3MHOKEHUS PACTCHUM.

Kinaccnpukanus uBerkoBbiX. OqHononbHbie U JIBynonbHbie. CeMelcTBa IIBETKOBBIX.
HBynonsubie: KpecrouserHsie, Po3onBernsie, [lacnénoBeie, CnoxHouBeTHbIC, MOTBIILKOBBIE
(boboBrie), 3onTHuHbie. OnmHOAONBHBIE: 35aku, AmapwiucoBbie, Jluieitasie. OpxumHbIC.
OtnauuuTtenbHble Mpu3Haku. POpMyINbl U TMarpamMMbl IIBETKOB. JlukopacTyiye u KyJbTypHbIE
IPEJICTAaBUTEIN CEMEWCTB, MX 3HAUEHHWE B IMPHUPOAE M HUCIOJB30BAHHUE UEIOBEKOM.
PacnipocTpanenuie v 3K0J0THsI LIBETKOBBIX.

Jlabopamopuvie u npakmuueckue padomul

W3ydeHne OTIMYUTEIbHBIX IPU3HAKOB MIPEACTaBUTEIEH CEMENCTB OKPHITOCEMEHHBIX.

Omnpenenenue npeacTaBUTeNe pa3IMUHbIX CEMEICTB C MCIOJIb30BAHUEM OIpEAeIUTENEH
PACTEHUH WM ONPEACIUTENbHBIX KapTOYEK.

JKosorus pacrennii. PacreHusi B npupoaHBIX c000IeCTBAX

Pactenus u cpena oOutanus. Dxonorudeckue (axTopbl. PacTeHHs W yCIOBUS HEXHBON
IPUPOJBL: CBET, TEMIIEpPAaTypa, BIIAXKHOCTb, MHHEPAIbHBIM COCTaB IOYBBI. DKOJOTHYECKUE
rpynisl pacteHUid. PacTeHust U yciaoBUs JKUBOW MPUPOABL: IPSIMOE M KOCBEHHOE BO3/EHCTBHE
OpPraHU3MOB Ha pacTeHUs. B3auMocBs3M pacTeHH MeX 1y COOOH U ¢ APYTUMH OpraHU3MaMHu.

3HaueHue MOYBEHHBIX OPraHU3MOB JUIsl MUTaHUS pacTeHuil. Puzocdepa. bakrepuanbHbie
KiyOeHbkH. Mukopusa (3HA0- U SKTOMUKOpU3a). 3eTIEHBIE yI00pEHHUS.

PactutensHoe coobmiectBo ((urorenos). buonenos. Dkocucrema. buopasnoobpasue.
BunoBoil coctaB pacTHTENbHBIX COOOIIECTB, JIOMUHUPYIOIIME B HHUX BHUABI PACTCHHH.
Pacrnipenenenuie BU0B B pacTUTENBHBIX cooOIIecTBaxX. SpycHocTh. PacTuTenbHble coobdiecTna:
jeca, jyra, 0010Ta, TYHIpbI, MyCThIHU. [IpHCrOCOOIIEHHOCTh pacTeHHl K cpele U MecTaM
obutanusa. CMeHa pacTUTEIbHBIX cO00IIEeCTB. PacTuTenbHOCTD (pacTUTeNbHBIN MOKpoB). diopa.

B3aumocBs3p opranu3moB. MHpekunoHHble O0JI€3HM pacTeHUH M UX BO30yIUTENH.
Bupycuble (Mo3anuyHas 0o0ie3Hb Tabaka, MECTPOJIENECTHOCTh THOJbIIaHA U APYTUE), TPUOKOBBIE
(pxaBuMHA, My4YHHCTas poca) U OaxkTepuaiabHble (MOKpas THWIb) 3a00J€BaHMS pPACTEHUM.
Nmmynuter y pacreHuil. [IpuumHbl pacnpocTpaHeHUs MH(EKIMOHHBIX OOJe3HEeH pacTeHMH.
[TpuHIMOBl TPOPUIAKTHUKY M JieueHUs] HMH(EKIMOHHBIX OOJIe3HEH pacTeHud B TNpPAKTUKE
pacTeHHEBOCTBA.

IKCKypcuu unu 6u0eoIKCKypcuu

W3ydyeHrne BUIOBOrO COCTaBa M SKOJIOTMYECKOIO COCTOSIHHMSI OJHOTO M3 PaCTHUTENbHBIX
COO0OIIEeCTB perHoHa.

Jlabopamopnbsie u npakmuueckue padoomoi

N3ydeHne ocoOeHHOCTEN CTPOCHUS PACTEHHM Pa3IMUHbIX IKOJIOTUYECKUX TPYIII.

PacTuresbHbBIIN MUP U AeSITEJIbHOCTH YeJI0BEKa



PazButue pacrurensHoro mupa. JKu3Hb pacteHuid B Boje. IlepBble Ha3eMHBbIE pacTEHUS.
OcBoeHUE pacTEHUSAMH CYIIW. OTambl pPa3BUTHS  HA3EMHBIX PACTEHUH  OCHOBHBIX
CUCTEeMATUUYECKUX TPyII. PUHHOMUTE — TIepBBIe HA3eMHBIE COCYIUCThIC pacTeHus. [losBnenue
TKaHed U OpraHoB. Poiib IpEeBHUX MANIOPOTHUKOBUIHBIX. Y CIO0KHEHHE PACTUTEIBHOIO MHUpPA B
MIPOLIECCE IBOJIOLINH.

[TaneoboTtanuka. Mckonaembie octatku pactenuil. Oxkamenenoctu. Orneuarku. «KuBbie
MCKOIIa€MbI€» CPEIU COBPEMEHHBIX PACTCHHIA.

KynbrypHble pacTeHus u ux npoucxoxiaeHue. LleHTpbl MHOrooOpas3us U MpOUCX0XKICHUS
KynbTypHBIX pacTeHuii (mo H.M. BaBunoBy). Kynbrypa 3emnenenus. KynbprypHbie pacTeHUs
CEJIbCKOXO3SMCTBEHHBIX YrOAMWW: OBOLIHBIC, IJIOJOBO-AroJHbIE, mojiesble. [lpeacraBneHus o
CEJICKIIMM ¥ OMOTEXHOJIOTUU. MeTo/pl BBIBEACHHSI HOBBIX COPTOB pacTeHH. BO3HUKHOBeHHE
KOHTPACTHBIX MPU3HAKOB y pacTeHuii ogHoro Bunaa. MckyccrBennsiit or6op. HacneacTBeHHOCTS,
U3MEHYMBOCTb. (CO34aHME HOBBIX IPOJOBOJBCTBEHHBIX KyibTyp. lIpomoBonbcTBeHHas
Oe3omacHoCTb. baHku ceMsH.

Pactenus ropoma, 0COOEHHOCTh TOPOACKOW (IIOpHl. 3aHOCHBIE M a0OPUTEHHBIC BHIBI.
CunaHTpornHsie, copHubie pactenus. Untpoayuentsl. [lapku, neconapku, CKBepbl, O0TaHUYECKUE
cazapl, neHapapuu. O3enenenue. KoMHaTHbBIE pacTeHMs], IBETOBOACTBO.

[TocnencTBust AeATEIBLHOCTU 4YellOBEKa B 3KocucTreMax. OXxpaHa pacTUTENBHOTO MUDA.
BoccranoBinenre 4YUCIEHHOCTH PEAKHX BUIOB pacTteHHil. Oco0o0 oxpaHseMble NPUPOIHBIC
tepputopun (nanee — OOIIT): 3anoBenHUKH, 3aKa3HUKU, HALIMOHAIIbHBIE Mapku, OnochepHbie
3anoBenHUKU. Oxpana pacteHuil. Pactenus Kpacnoit kuuru Poccuiickoit ®denepanuu.

DKCKypcuu uiu 6udeoIKCKypcuu.

PazButue pactutenbHOoro Mupa Ha 3emiie (IKCKYpCHST B TAJICOHTOJOTHYCCKUN WITU
KpaeBeauecKuil My3eil).

Jlabopamopuvie u npakmuueckue padomaol.

N3ydenune cenbCKOX035MCTBEHHBIX PACTEHHUI CBOETO PErMOHA.

N3yuenune copToBbIX 0COOCHHOCTEH KYIbTYPHBIX PACTEHUM.

8 KJIACC

I'pudb1 1 rpudonog00HbBIC OPraHU3MbI

Mukosnorust — Hayka o rpubax. OOmas XxapakTepucTuka rpudoB. Mopdomoruueckue
0COOEHHOCTH BereraTUBHOro teia. ['mdsl, munenuii. OcoOEHHOCTH CTPOEHHS KJIETOK T'PUOOB.
CxoncTtBO M pa3nuyusl € PACTEHUSMU U KUBOTHBIMU. [luTanue rpuOoB (CUMOMOHTHI,
canpoTpo¢sl, napazutsl). PasmHoxxeHue rpubos.

[TnecueBsie rpuObl. Che100HBIE U SIIOBUTHIE IPUOBI.

3uromuiietsl. OCHOBHBIE YEpThl OpPraHM3allud Ha MpuMepe Mykopa. Ponb B mpuposae u
’KU3HU YEJIOBEKa.

AckoMHLIETHI MJM cyMyarble IpuObl. OCOOEHHOCTH CTPOEHHSI M KU3HENESTEIbHOCTH,
pacnpocTpaHEHHME M JKojorumdeckoe 3HaueHue. CTpoeHMEe Ha IIpUMepe MEHHUIMWIIA.
OpnHOKIIETOUHBIE ACKOMHUIETHl — APOXOKU. Vcronb3oBaHue ApoXoked Mpu BhIIEUKE XJjeda.
[TapasuTHueckue MpeacTaBUTENN ACKOMUILIETOB (BO3OYAMUTENN CIOPBIHBU, MapLId, MYYHHCTOMN
POCBI U IPYTHE) U BpE, HAHOCUMBIN UMU CEIIBCKOMY XO3SIHCTBY.

Bazunuomuniersl. OOmIas xapakTepUCTHKA, OCOOCHHOCTH CTPOCHHS U Pa3sMHOXKEHHUsS Ha
pUMepe HUIANOYHbIX IpUOOB. 3HaueHne rpuOoB B MPUPOJAE U B )KU3HU ueroBeka. Che100HbIE U



anoBuThle rpuObl. [lapasutnueckue mpencTtaBUTeNd  Oa3UAMOMUIETOB  (TOJIOBHEBBIE,
pP’KaBUMHHBIE, HEKOTOPBIE TPYTOBbIE). MUKOpH3a U €€ 3HaUCHHUE.

['pubonogobubie  opranu3aMbel.  OCOOEHHOCTH ~ CTpOeHHS  KIeToK.  OOMHIETHI.
[TapasuTHueckue mpencTaBUTEIM OOMULIETOB HA IpuMepe GUTO(PTOPHI.

OOmas XxapakTEepPUCTHKA JUXCHU3UPOBAHHBIX TpuOOB (JMmaiHuku). OCoOEHHOCTH
MOp(hOJIOTHH ¥ aHATOMUYECKOTO CTPOCHHS JIMIIAWHWKOB, THTAaHWE W Pa3MHOXKCHUE.
MHoroo6pa3ue 1 3KOJIOTHYECKHEe TPYMIbl JUIIAWHUKOB. 3HAYCHUE JIMIIAHUKOB B MIPUPOJE U
XO3AMCTBEHHOM NEATEIbHOCTU 4YesoBeka. MHaukaropHas poJib JMIIAHHUKOB. JIMmaiHuku —
MUOHEPHI IPUPOJIHBIX COOOIIECTB.

Ponb rprboB B KpyroBOpoTE BEIIECTB B 3KocucTeMe. Poiib TprOoB B TOYBOOOPA30BAHHUH U
o0ecrieueHny I0A0poaus 1nouBbl. bone3neTBopHble (mapazuruueckue) rpudsl. Mukossl. Mepsl
npo(UIAKTUKA MUKO30B.

Jlabopamopuwvie u npakmuueckue padoomaot.

N3yuenne o0coOCHHOCTEM CTpPOEHUS IUIOJOBBIX TEJI NUIAMNOYHBIX TpPUOOB  Ha
MHUKPOCKOIUYECKHUX TMpenaparax u MyJispKax.

W3ydeHue CTpoeHUs MIIECHEBBIX TPUOOB: MyKOpa U EHUIIHILIA.

W3ydeHue BIUSHUS BHEIIHUX (PAaKTOPOB HA MPOLIECC PAa3MHOXKEHUS APOKIKEH.

W3ydyeHrne CTPOCHHUS | KU3HEHHOro IHMKIa (GUTOPTOPH HAa >KUBOM U repOapHOM
MaTepuaie.

W3ydeHue cTpoeHus TMIIAHUKOB (Ha repOapHbIX 00pasiax).

KuBoTHbBIE

300J10rMsl — HAYKA 0 dKUBOTHBIX

OO6miue u crienraibHbIe pa3eibl 300J10THU. KpaTkas uctopus pa3BUTHS 300JI0THH.

OO0mue u crnenuanbHble METOABl U3Y4YEHHS KUBOTHBIX. CBSA3b 300JI0TUH C APYTUMHU U
HayKaMH, MEIUIMHOM M CEIbCKUM XO3SMCTBOM. 3HA4Y€HUE 300JIOTMUECKUX 3HaHUM [Js
yenoBeka. [Ipodeccun yenoBeka, CBsi3aHHBIE C 300JIOTHEH.

Jlemoncmpayua TOPTPETOB YUEHBIX, H300paKEHUW, MOJAENEH KUBOTHBIX, MYJISDKU
JKUBOTHBIX, BIIAYKHBIX [IPENApaTOB U JPYroe.

Jlabopamopnuvie u npakmuueckue padbomaol

CocraBieHne peKOMeHJaui o coopy 300J0rMUYE€CKUX KOJIEKIUH.

CocraBneHue onucanui mpodeccuii, CBI3aHHBIX C 300JI0TUEH.

OO6mmas opraHu3aus >KMBOTHOTO OpPraHU3Ma.

Oco0eHHOCTH CTPOCHHMSI KUBOTHOM KJIETKM. MHOrOKIE€TOUYHOCTh. TKaHU KUBOTHOTO
opranusma. Ctpoenue U QyHKIIMM TKaHEH )KMBOTHOTO opraHu3zMa. OpraHbl U CHCTEMBI OPTaHOB
JKUBOTHOTO opranu3zma. @opma Tena KUBOTHOTO, CAMMETPHS TeJa, pa3Mephl Tea.

Jlabopamopnvie u npakmuueckue padbomaol

HccnenoBanue KJIETOK MOJI MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenapaTax.

CpaBHEHME paCTUTENBHON U )KMBOTHOU KJIETOK.

N3ydeHune TkaHel KUBOTHBIX.

CTpoeHue M KU3HEIESATEIHLHOCTh »KUBOTHOTO OPraHU3Ma
Opranu3MeHHbIi YPOBEeHb OPraHU3AIUM KU3HA
IIutanue y KMBOTHBIX. DTallbl MUTAHUS Y XKUBOTHBIX. THIBI MUTAaHUSA. DHIOLMTO3 U
sK301MTO3. KierouHoe W mosocTHOe mnuuieBapeHue. I[IpoucxoxkaeHne MnUIeBapruTEIbHOM
CHCTEMBI. DBOJIIOLIMS MUIIEBAPUTEIIBHON CHUCTEMBI. Pa3niesieHne nuieBapuTesIbHOM CUCTEMBI HA



ornensl. OCOOEHHOCTH TMUTAaHUS PACTUTEIBHOSIIHBIX JKUBOTHBIX. (OCOOEHHOCTH MHUTAHUS
XHUITHBIX KUBOTHBIX.

Jlabopamopnvie u npakmuueckue padbomaul

N3yuenue nuTaHus NpoCTEMIIEro Mo MUKPOCKOIIOM Ha BPEMEHHBIX MUKpPOIIpenaparax.

N3yuenue nuTaHus OTAENIbHBIX MPEICTABUTENICH PA3IUUYHBIX TPYII )KUBOTHBIX.

Tpancnopr y :xkuBoTHbIX. TpaHcnopT y crpekarommx M rybok. Ilomoctu Tena y
JKUBOTHBIX. IIpouMcxoxkIeHHe W CTpoeHue NEepBUYHONM InoJIoCTH. PasBurhe BTOpHUYHOU
(LIEIIOMUYECKOM) TOJIOCTH. DBOJIONUS TOJIOCTEH Tela y JKMBOTHBIX. DYHKIMM TEPBUYHOU M
BTOPUYHOM MOJIOCTH Tena. [IpuurHbl BOSHUKHOBEHMS TPAHCIIOPTHOM cuctemMbl. PopMUpOBaHUE
KpOBEHOCHOM cucTeMbl. DyHKIUUM KpPOBEHOCHOM CHCTEMBbI. 3aMKHYTblE U HE3aMKHYTBIE
KPOBEHOCHBbIE CUCTEMbI. CBS3b THIA KPOBEHOCHOM CHCTEMBI CO CTPOEHUEM IIOJIOCTH Tela.
KpoBoobparmienue. Cepaiie. IBOMIONMUS KPOBEHOCHON CUCTEMbI Y TO3BOHOYHBIX JKUBOTHBIX.

JIpIxaHue y KMBOTHBIX. Vcrionb30BaHue Kuciaopoa >kuBoTHeIMU. uddysus. [Ipixanue
IIOBEPXHOCTBIO Teiya. JIpIXaHWE y JBYXCIOMHBIX JXHUBOTHBIX. @OpPMHpOBAaHHE ABIXATEIbHBIX
opranoB. Jlpixanue B BoaHou cpezae. JKaOpol. Jlpixanue B HazeMHOU cpene. [pixanue mpu
nomoIuy tpaxeu. JIérkue. DBOIOLMS ABIXATEIBHONW CUCTEMBI Y TO3BOHOYHBIX KUBOTHBIX.

Boigesenue y :kuBoTHbIX. OcMoc. OcMmoTruueckoe AaBieHue. CTpOeHHEe BbIIECIUTEIbHON
CUCTEMBI Yy >KMBOTHBIX. OBOJIIOLIMS BbIIECIUTENIBHON CHUCTEMBlI y >KMBOTHBIX. BplnenurenpHas
cucreMa  HeppumuampHoro  THma. [IpoToHedpuauanbHas  BBICIHTEIbHAS  CHCTEMA.
MetanedpuauanbHas BblAeNUTeNbHas cucTeMa. CBSI3b CTPOCHHS BBIICIUTEIBLHOW CHCTEMBI C
TUIIOM IIOJIOCTU Tejia. BelnenuTenbHble CUCTEMbl aKTUBHOIO TUIA. MalbIUTHEBBIE COCYABL.
OBOJIIOLUS TOYEK Y TO3BOHOYHBIX KUBOTHBIX.

Onopa u aBUAKeHHe Yy KMBOTHBIX. Opranbl JBHXEHHUS y KJIETKU. ['mapoctarnueckuit
ckener. Hapyxubiii ckener. BHyTpennuil ckener. dopmupoBaHue phIYaKHBIX KOHEYHOCTEW,
MpaBUJIO pblYara. DBOJIOLMS OMNOPHO-IABUIATEILHOM CUCTEMbI Yy IO3BOHOYHBIX JKWBOTHBIX.
Crpoenne wmbim. JIBmwkenue B Boje. [lnaBanuwe. BriTankuparomas cwia. IlnaBarenbHbie
ny3bipu. J[Br>keHue B Ha3eMHO-BO3ymIHON cpexe. [lonér. IlogpemMuas cuna. PaznuuHbie THUIBI
oJ€eTa.

Peryasinusi Ku3HenesiTeIbHOCTH y KUBOTHBIX. HepBHast u rymMopasnbHas peryJsinus.
Ocob6ennoctu HepBHOU peryisiuu. duddysnas vepBuas cucrema. ['anrnuu. llentpanphas u
nepudepudeckas HepBHas cucrtema. lleganuzanus. OBoMIONUS HEPBHOM CUCTEMBI Y
MIO3BOHOYHBIX )KUBOTHBIX. ['opMoHanbHast perynsanus. OCOOEHHOCTH FTOPMOHAIBHON PeryJIsaIHy.
IIpuMepsl HEPBHOM U TOPMOHAIIBHOU PETYIISALUU.

Pa3nooOpa3ue :KNBOTHBIX

JIByxc/i0oiiHble W TPEXC/a0iiHbIe KMBOTHbIE M HMX 0CO0eHHOCTH. J[ByXcioiiHble
xuBoTHble. Tun Crpekatomue, wuiu KumeynononoctHsle. OcoOEHHOCTH — KJIETOYHOU
OopraHmMsanuu. OnuaepMuc u ractpoaepmuc. CrpekarenbHble KIETKHA. JKHW3HEHHBIM LUK
cTpekaromux. @opmupoBanue Meay3bl. JKU3HEHHBIN LUK CIU(POUIHBIX U THAPOUIHBIX MEIY3.
Kopamsr.

Jlabopamopnvie u npakmuueckue padbomal.

W3yuyenue CTpOEHHUs U )KU3HEACATEIBHOCTU TUAPHI.

N3yueHne XMMUYECKOTO COCTaBa CKEJIETa KOJIOHUAIBHBIX KOPAJUIOBBIX MOJIUIIOB.

Tpéxcaoiinbie kuBOoTHbIe. DopMupoBaHue moysoctd Tena. OcoOeHHOCTH W (PYHKITMH
BTOPUYHON TojocTH Tena. OpraHbl BbAEICHUA: NpoToHeppuauu u MetaHedpuaun. OOmmi
IUIaH CTPOEHUS TPEXCIOMHOro JKUBOTHOTO. (OCOOEHHOCTH OpraHu3alMu  TPEXCIOMHBIX



KMBOTHBIX. bunarepanbHass (ABYCTOpOHHsISI) cUMMeTpus. IlepBUYHOPOTBIE KUBOTHBIE.
TpoxodopHbie )KUBOTHBIE. JIMHSIONINE )KUBOTHBIC. BTOPUYHOPOTHIEC )KUBOTHBIC.

Tun Ilnockue 4vepBH. OCOOCHHOCTH OpraHMW3allMM IUIOCKMX YEpBEH Ha MpuMepe
MOJIOYHOM mnaHapuu. CTpoeHHME IOKPOBOB M KOXXHO-MYCKyJIpHOro Memika. Ilapenxuma.
CrpoeHue nuIieBapuTeIbHOM, BBIACIUTEIBHON U HEPBHOM cucTeM. Ilpucnocobienue miockux
yepBell Kk mnapasutusMmy. Cocanbiivku. JKU3HEHHBIM MUK NE4YEHOYHOIO COCAJIbILIUKA.
Jlentounsie yepBu. JKU3HEHHBIN IUKIT ITUPOKOTO JICHTeNa U Oblubero (CBHHOTO) enHs. Jpyrue
IPEJCTaBUTENIN Napa3UTHUECKUX MIocKuX uyepBei. IIpodunaktika 3abosieBaHuil, BHI3bIBAEMBIX
IUIOCKHMHU YEPBSMH.

Jlabopamopnvie u npakmuueckue padomaol

N3yuyenue >KHU3HEACATENBHOCTH, BHEIIHETO M BHYTPEHHETO CTPOCHMS IIPECHOBOIHBIX
IJIOCKUX YEpBEH.

N3y4eHne CTpoeHUs Mapa3uTUYECKUX IIJIOCKUX YepPBEH Ha BJIAXKHBIX IIpenaparax.

Tun Kpyrusie yepBu. OcoOeHHOCTH OpraHU3alUu KpyriiblX yepBel. CTpoeHHe KPYIJIbIX
yepBel Ha IpUMEpPE YeJIOBEYECKOM ackapuabl. [IOKpPOBBI M KOXHO-MYCKYJBHBIA MEIIOK
Hemaro. JIunpka. CtpoeHue M (yHKIMOHMPOBAHUE CUCTEM OpPraHOB Hemaron. JKu3HeHHbIH
LIMKJI YEJIOBEUECKON acKapHbl.

Jlabopamopnvie u npakmuueckue padbomaul

N3yuenune cTpoeHus 4eI0BEYECKOM (CBUHOM) acKapHIbl.

Tun Koubuarble yepBu. OcOOEHHOCTH OpraHU3alMM KOJbUaThIX uYepBEd Ha MIpumepe
J0K1eBoro uepss. CTpoeHHe MOKPOBOB U KOXKHO-MYCKYJIbHOr0 Memka. Opranusanus moJjJocTu
tena. CTpoeHHE TMHINEBAPUTEITHLHON, KPOBEHOCHOW, BBIJACIHUTEIIBHOW W HEPBHOM CHCTEM.
PasmHokeHue konpyathix yepBeid. PazHooOpa3ue KoybyaThiX YepBei.

Jlabopamopuvie u npakmuueckue padbomal.

W3y4eHne BHEIIHETO U BHYTPEHHETO CTPOEHUS J107KI€BOTO YEPBS.

W3yueHune BHEIHEr0 U BHYTPEHHETO CTPOCHUS MEAUIIMHCKOM ITUSBKU.

N3yuenune CTpOeHHsI MHOTOIETUHKOBBIX YEPBEl.

Tun Mosnockn. OcoOEHHOCTH OpraHM3aluu MoJUTIOCKOB. CTpoeHHE Tella MOJUTIOCKOB.
Penykumsi 1eaoMHYecKOM MOJIOCTH: NPUYMHBI U TNociaeAcTBus. PopMUpOBaHHE MaHTHHHON
noJiocTu U pakoBuHbl. CTpoeHne U (QYHKIIMOHUPOBAHME CHUCTEM OPIraHOB MOJUIIOCKOB.
PaznooOpasue moimockoB. JIBycTBOpUaThie MOJUTIOCKU. bproxoHorue Mosuttocku. ['oioBoHOTHE
MOJLIIOCKHU.

Jlabopamopuvie u npakmuueckue padbomal.

W3yueHune BHEIHEr0 U BHYTPEHHETO CTPOCHUS ABYCTBOPYATOrO MOJUIKOCKA.

W3ydeHre BHEIIHETO U BHYTPEHHET0 CTPOEHHSI OPIOXOHOTOT0 MOJUIIOCKA.

M3yyenue BHEIIHEr0 U BHYTPEHHErO CTPOCHMS TOJIOBOHOIOI'0 MOJUTKOCKA.

N3yuyenue CTpOEHHs paKOBUH MOJITIIOCKOB.

Tun Ynenucronorme. OcoOEHHOCTM OpraHU3alMU WieHUCTOHOTUX. IlmaH crpoenus
YJIEHUCTOHOIOIO ’KMBOTHOIO. PenyKnns BTOPUYHOM IMOJOCTH Te€a: NPUYHUHBI U TOCIEICTBHUS.
Paznenenue tena Ha otaensl. Koneunoctu unenuctonorux. CtpoeHue M (QpyHKIIMOHUpOBaHHE
CHUCTEM OpraHOB WIEHUCTOHOTMX. OpraHbl YyBCTB UJIEHUCTOHOTHMX. (OCHOBHBIE TPYIIIbI
YJIEHUCTOHOTUX.

Kaacce PakooOpasubie. Ctpoenue u Mopdonorus pakooOpasHbIX Ha MpPUMeEpPE PEeYHOro
paka. PazHooOpasue pakooOpa3HbIX.

Kaacce ITaykoo0pa3subie. CtpoeHue u Mop¢oJorusi maykooOpa3HbIX Ha MpUMepe mayka-
KpecToBHKa. Pa3HOOOpasue naykooOpa3HbIX.



Kanace Hacekomble. CtpoeHue W BHEHIHSIST MOPGOJIOTHS HaceKoMmblx. KoHeuHOCTH M
pOTOBBIE anmnaparbl HAceKOMbIX. JKM3HEHHBIM LUK HAaceKoMbIX. Hacekomple ¢ HEMOIHBIM
npespauieHueM. Hacexkomble ¢ monHbIM npeBpaiieHueM. Kykonka. OCHOBHbIE  OTpSiIbI
HAaCEKOMBIX C HEMOJHBIM npeBpamieHueM: lIpamokpeuieie, IlomyxkecTkokpeiable, Bmm u
ITyxoenpl.  OTpsgpl  HACEKOMBIX €  MOJHBIM  IpeBpameHueMm:  JKecTKOKpbLIbIE,
Ilepenonyarokpeuible, JIBykpsLible, Henryekpouibie, bioxu.

Jlabopamopnvie u npakmuueckue padbomaul

M3yueHne BHEIIHEro CTPOEHUS U KOHEUHOCTEH pakooOpa3HbIX.

W3yueHrie BHYyTPEHHETO CTPOEHUS paKOOOPa3HOTO.

N3ydeHue CTpoeHHs pOTOBOTIO annapaTa 1 KOHEYHOCTEN HACEKOMOTO.

W3y4yeHne BHYTPEHHETr 0 CTPOEHHSI HACEKOMOTO.

M3yueHne BHEIIHEro CTPOEHUs U OMOJIOTUU HACEKOMBIX Pa3HbIX OTPS/I0B.

OnpeneneHue NpeNCTaBUTENECH PA3JIMYHBIX OTPSNOB M CEMEHCTB HACEKOMBIX C
HCII0JIb30BaHUEM OIpEACTUTENEH.

Tun Xopaosbie. OcOOEHHOCTH OpraHU3alluu XOPIOBBIX KUBOTHBIX. [IpU3HaKu XOpAOBBIX
KUBOTHBIX: IJIOTKA C XKaOepHBIMHU IIEISIMU, XOp/Ja, HepBHas TPyOKa, 3HJOCTHIIb, IOCTHATAIBbHBIN
xBOCT. [TosocTh Tena XOpAOBbIX JKUBOTHBIX.

[Toxrun I'onoBoxoprossie. CTpOEHUE U KUZHEAEATENILHOCTD JIAHIIETHHUKA.

Jlabopamopnvie u npakmuueckue padbomaul

N3yueHne BHEUIHET0O M BHYTPEHHEr0 CTPOEHHUs JaHLETHUKA Ha (QUKCHUPOBAHHBIX
npenaparax.

Pa3HooOpa3ue u 3BO/TIO1HSI NO3BOHOYHBIX )KMBOTHBIX

OO0muii 0030p CTPOCHUS U PA3BUTHSI ITO3BOHOYHBIX KHBOTHBIX.

®opmupoBanue ckenera. Koctm m xpsmu. OtTaensl Teila MO3BOHOYHBIX IKUBOTHBIX.
BucuepanbHblii ¥ TyJNOBHIUHBIA OTAENAbl. (OCHOBHBIE TIPYNIBl IO3BOHOYHBIX JKUBOTHBIX.
becuemntoctHrie U yentocTHOPOTHIE. JKabepHbie 1yru, HOPMUPOBAHKE YETIOCTEN.

Oco0OeHHOCTH CTpPOEHUs CHUCTEM OpPraHoB IO3BOHOYHOIO HUBOTHOro. llojocte Temna.
[TumeBapuTenbHast cucTema. KpoBeHnocHas CUCTEMA. JbixaTenpHas cucTema.
MertanedpuauansHas BelaenuTeNnbHas cucreMa (mouku). HepBHas TpyOka. OTaensl HepBHOM
CUCTEMBI.

Hapaxkanace Poiob1

OcCoOeHHOCTH CTPOEHMsI M OpraHu3allui pbIO Ha MpuMepe peyHoro okyHs. Yemrys psiO.
Ckenet pbi6. CTpoeHue NMUIEeBAPUTENbHOM, KPOBEHOCHOW M BBIICIUTENBHON cucTeM. JlpIxaHue
y pbi0. XKabpel pei0 u xabepHblii anmapar. HepBHas cucrema ppi6. Opranbl 4yBCTB phIO.
bokoBas nuHuda. XpsieBble pplObl. OCOOEHHOCTH CTPOEHUS M KU3HeNesATeNbHOCTH. KocTHbIe
pbI0bI. Jlydenépble u nonacrenépele phIObI.

Jlabopamopuvie u npakmuueckue padbomal.

W3ydeHne BHEITHETO U BHYTPEHHETO CTPOEHUS PhIObI.

W3ydeHue ckeneTa KOCTHBIX U XPSIIEBBIX PHIO.

N3yuenue pasHooOpasust psio.

Omnpenenenue Bo3pacTa psIo 10 yerrye.

Bbixox 103BOHOYHBIX Ha cymry. AM(pUONH, UM 3eMHOBOAHbIE

[TpenmnochbuIKy BbIXO/AA MO3BOHOUYHBIX Ha cymly. @opMUpOBaHHE PHIYaKHON KOHEYHOCTH.
OcoOeHHOCTH CTpOEHHsI M OpraHu3anuu ampuOuil Ha mpumepe TpaBsHON nArymku. Ckener
amuOuii, oraensl Mo3BOHOYHMKA. I[lumeBapurenbHas cucrema y amduouit. CtpoeHue
KPOBEHOCHOM CHCTEMBI W pasjielieHne KpoBu y ampubuii (aprepuanbHblii KOHYC). [[pIXxanue y



am@uoui, posp yemoctHoro anmnapara. Koxxnoe npixanue. @opMUpOBaHUE TYJIOBHIHBIX IOYEK
u ux ocobenHoctu. HepBhas cucrema. Opranel 4yBCTB. JKH3HEHHBIM IHMKJI aM(puOHii.
['onoBactuk. Heotenus y ampubuii u perynsus meramopdosa. OCHOBHBIE TpyHIibl aMpuOuii.

Jlabopamopuwvie u npaxmuueckue padoomot

M3y4eHne BHEIIHETO U BHYTPEHHEIO CTPOEHUS JIATYIIKH U TPUTOHA.

N3yuyenue ckenera JISTyLKH.

N3ydyeHrne nHAMBUAYAIBHOIO Pa3BUTHUS 36MHOBOJIHOTO.

AMHUOTBI. Pennuiinm, niau [pecmbikarommuecs

[TpucnocoOneHns MO3BOHOYHBIX JKMBOTHBIX K pa3BUTHIO Ha cylle. 3apoJbllIeBbIe
obonmoukn ¥ ux ¢GyHKuuU. OCOOEHHOCTH CTPOSHHSI M OpPTaHM3ALUHN PENTUIIMA Ha TpuUMepe
npeITKON simepurbl. OCOOCHHOCTH CKeleTa M KOHEYHOCTeW pentwiuil. [pyaHas KieTka.
HBwxenue y pentwinil. [lumeBaputensHas cucrema. KpoBeHocHas cuctema. Kpyru
KpOBOOOpAIlleHUs: M pa3/ielieHne KpOBM B IKeInyJouke cepaua. JIpIxaHue penTUiIMi.
®opmupoBaHuEe Ta30BbIX MOYEK U HX ocoOeHHocTu. HepBHas cucrema. OpraHbsl 4yBCTB.
Pasmuoenue u pazputue pentuinii. OCHOBHbBIE TPYIIIBI PENTHIINH.

Jlabopamopnuie u npakmuueckue pabomaul

W3y4yeHne BHEITHETO U BHYTPEHHETO CTPOEHUS SIIEPHULBL.

N3yuenue ckenera smepusl.

N3ydeHue pa3sHo0Opa3ust MPECMbIKAIOIINUXCS.

IITunn!

OcoOeHHOCTH CTPOEHUS M OpraHu3aldM ITUI Ha IpUMEepe CHU30r0 Troyos.
[Ipucnocobnenust nruin k non€ry. Ilepps. Pa3Butue nepa, cTpykrypa nepbeB. THUIBI MEpbEB.
OcobenHoctn B cTpoeHuu ckenera. lleBka, mpspkka. @opmupoBanue kwist. OcoOeHHOCTH
CTPOEHUS NHUIIEBAPUTEIbHON cucTeMbl. CTpOEHNE KPOBEHOCHOM CHCTEMBI. Pa3nienenue KpoBu B
cepaue. Kpyru kpoBooOpatenust y ntun. OcoOeHHOCTH JbIXaTelnbHOM cucTeMbl. Bo3nyiiHbie
MEIIKU U napadpoHxu. MexaHu3M BoHHOro JpixaHus. CTpoeHne HepBHOU cuctemsl. Pa3Butue
Mo3zxkeuka. Opuentauuss ntun. OpraHbl 4yBCTB. BrimenurenbHas cuctema. PasButue nrui.
Crtpoenue siina. dDopmupoBanue siileBbix o6onodyek. I[loBenmenune mnTum. TokoBaHHe.
DopMHUpPOBaHUE THE3 .

Jlabopamopnwie u npakmuueckue padomoi

W3ydeHne BHEITHETO U BHYTPEHHETO CTPOEHUS ITHII.

N3y4eHne ckeneTa NTULLBL.

M3y4eHne BHEIIHETO CTPOEHHUS U IIEPHEBOT0 IOKPOBA ITHII.

N3yuenue cTpoeHus siina nTuil.

Omnpenenenye NTUI C UCIIOJIb30BAaHUEM ONPEEIIUTENEH.

Muaexonurawmmue

OCOOEeHHOCTH CTPOEHMS U OPraHU3aLUU MIIEKONUTAIOIIUX Ha MPUMEPE JTOMOBOM MBIIIH.
®opmuposanue mepctu. Ctpoenue Bosoca. Tumnbl Bosioc. CanbHble U TOTOBbIE Xkene3bl. CKeneT
miekonurTaomux. OcoOEHHOCTH CTpPOEHHUsi CcKejeTa KoHeyHocTed. 3yOHas cuctema. CBs3b
3yOHOI1 cucTeMbl ¢ TUIIOM nuTaHus. PasHooOpasue 3yOHBIX cucteM. [IumeBapuTenbHas cuctemMa
mitekonuTaonmx. OcoOEHHOCTH CTPOSHUS MHUILEBAPUTENLHOW CHCTEMBl Y PAaCTHTEIbHOSIHBIX
miekonurtaromux. CTpoeHne KpoBEeHOCHOM cuctembl. Kpyru kpoBooOpaiieHus. JlpixarenbHas
cucrema. CTpoeHue JETKHMX, albBeossipHOe JbixaHue. Jlunadparma. TynoBuiiHble NOYKH U
HeppoHb! MieKonuTaroumx. OCOOEHHOCTM HEPBHOM cHCTEMBbl MIEKONUTamMX. OpraHbl
qyyBCcTB. Pa3Butue muexkonuraroumx. @opmupoBanue mianeHTbl. OCOOEHHOCTH IUIALEHTapHOTO



nutanusa.  Cucrema  muekonuraromux.  IlepBo3Bepu.  Cymuarble  MIIEKOMMUTAIOIIME.
ITnanenrapusie mutekonuTarouie. CoBpeMeHHasi CHCTEMa MIIEKOITUTAOIIUX.

Jlabopamopnvie u npakmuueckue padbomaul

W3ydeHue cTpoeHus uyepena v 3yOHOH CUCTeMbI pa3InYHbIX MICKOIUTAIOIINX.

NzyueHue pazHooOpasusi MICKOMUTAIOIINX.

M3yuyenue CTpOeHHUs CKeleTa MIEKOIIUTAKOIIUX.

IBOJIOLHUSA H IKOJIOTUSI ’KUBOTHBIX

OBoJrous 6€CI03BOHOYHBIX KUBOTHBIX. DBOJIOIHS XOPJOBBIX )KUBOTHBIX.

Cpena oOuTaHus W 3KOJOTMYECKas HUIIA. JKolorudeckue Qaxtopbl. AOHOTHYECKHE,
OMoTHUYECKHE | aHTpororeHHsie ¢akTopbl. OCHOBHBIE 9SKOJOIMYECKHE 3aKOHBL. 3aKOH
ONTUMYyMa. 3aKOH JUMHUTUPYIOIIETO (akTopa. 3aKOH HKOJIOTUIECKON MHIANBHYyaTbHOCTH BUIOB.
[TpucniocoGnenust OpraHu3MoB.

Bopanast cpena oOutanus. XapakrepucTuka BOAHOM cpenbl. [ImoTHOCTH M TemmepaTrypa
Bozbl. Co€HOCTh BOJOEMOB. PacTBOPUMOCTE KUCIIOpOAA U YIJIEKUCIIOrOo ra3a B Boje. Mopckue
opranusMel. [lmankToH, HEKTOH, OeHTOC. OCOOEHHOCTH CTPOCHUS TUIAHKTOHHBIX OPraHU3MOB.
[TpucniocoOnenust K *KU3HU B Toiile BoJAbl. OCOOCHHOCTH CTPOCHUS U OMOJIOTUU OEHTOCHBIX
oprauu3moB. [IpecHoBoaHble opraHu3Mel. I[Ipobrnembsr ocmoperymsauuu. I[Ipucnocobnenus
OpraHM3MOB K JKM3HM B MOPCKOM M TIPECHOM BoAE. BTOPUYHOBOJHBIE OpPraHU3MBI.
DopMHUpPOBaHKE IIJIABHUKOB U IUIABATEIIBHBIX IIEPETIOHOK.

HazemHo-BO3aymIHas cpena oOuTaHus. XapaKTepUCTHKA Ha3eMHO-BO3IYIIHOW Cpelbl
obutanus. [LIOTHOCTE U BIaXXHOCTH cpenbl. Brixo ®UBOTHBIX Ha cymry. [Ipumeps! ananTtamnuii k
HA3€MHBIM YCJIOBUSAM oOUTaHus. DOPMUPOBAHUE JIETKUX, MAIBIIUTUEBBIX COCY/I0B U KYTHKYJIbI Y
YIEHUCTOHOTHX. PopMupoBaHue KoHeuHocTell. OCOOCHHOCTH NbIXaHHWS M BOJHOTO OanaHca y
HA3€MHBIX OPraHM3MOB. ANanTalMu K NOJIETY y NTHUIl, HACEKOMBIX M PYKOKpbUIbIX. [IpaBuio
Aunnena. [IpaBuno beprmana.

[TouBenHass cpena obOutanus. XapakTepUCTHKa IOYBEHHOM cpelapl  OOMTaHHUA.
Oco0eHHOCTH CTPOEHHUS U a/IalTalluy MOYBEHHBIX OPTaHW3MOB. AJJaNTallii KOJIbYaThIX YepBEH,
HACEKOMBIX 1 MTO3BOHOUYHBIX KUBOTHBIX K IIOYBEHHOU cpeie OOUTaHMUS.

Opranu3meHHas cpefa oOUTaHMA. XapaKTEepUCTHKA OPTaHM3MEHHOW Cpelbl OOMTaHuS.
[TpucniocoOnenust opranu3MoB K napazutusMy. BzaumooTHomeHus: napasuT—xo3suH. [lapasuTsl
U Tapa3suTouibl. OKTOHapasuThl W SHJomapa3uThl. [lapasuTuueckue MJIOCKHE, KpYTJble,
KonbuaTele 4epBU. Ilapasutnueckue wieHuctoHorne. @OpMUPOBAHUE TPUCOCOK U KPIOUBLEB.
®opMupoBaHuE TUIOTHBIX IOKPOBOB. PEeyKIIMsI CEHCOPHBIX OPraHOB U APYTUX CHCTEM OPIaHOB.

Jlemoncmpayuu XUBBIX >KMBOTHBIX, 4Yyd4el, KOJUIEKLIMH, pa3laTOYHOrO0 Marepuana,
MYJISDKEH W Mojiesnel, Tabnull, ciaiiioB, BUaAeOoPHIbEMOB U cailToB MHTEpHETa, MOKa3bIBAIOIINX
MPUCTIOCOOJICHHOCTh XMBOTHBIX K YCIOBUSIM Cpelbl OOWTaHWsA, LM U CETH NHTAHUA B
HKOCHCTEMAX, PACIPOCTPaHEHHUE KUBOTHBIX B MPUPOIHBIX 30HAX 3eMIIH, TreorpaduyecKkux KapT
(>KUBOTHBIN MUp 3eMIINn).

Jlabopamopmuwvie u npaxmuueckue padoomot

N3yueHne npupoJHOro cooOIIecTBa: COCTaBa U CTPYKTYPHI.

OKCKypcus WIHA BUJIEOIKCKYPCHSI.

Ce30HHbIE SIBJIEHUS B KU3HU )KUBOTHBIX.

7KuBOTHBIE U YeT0BeK

Bo3znelicTBue 4yenoBeka Ha )KMBOTHBIX B NMPUPOJE: NPsIMOE U KOcBeHHOE. IIpomeicioBbIe
KUBOTHBIE (PBIOOJIOBCTBO, OXOTa). BeaeHue mnpombiciia >KUBOTHBIX HAa OCHOBE HAy4YHOTO
nonxona. OpoManiHMBaHHE >KUBOTHBIX. JIMKME NpeaKkyd TOMAallHUX >KUBOTHBIX. Cenexuus.



[Toponsr. UckycctBennsiii oTo0p. KoHnTpacTHBIEe (DOPMBI KMBOTHBIX TIO OAHOMY M TOMY K€
MPU3HAKY B Mpeaenax ogHoro Buaa. Kinonuposanue xMBOTHBIX. KiieTouHble, XpOMOCOMHBIE U
FEHETUYECKHE TEXHOJIOTHH B CO3JaHUHM HOBBIX MOPOJI CEIbCKOX03AUCTBEHHBIX YKUBOTHBIX.

3HaueHue TOMAIIHUX JKUBOTHBIX B JKU3HU 4elioBeKa. JKMBOTHBIE CETbCKOXO3SICTBEHHBIX
yroauii. IITunieBoactBo. XKuBorHoBoacTBo. Pacnpocrpanénnbie HH(EKIIMOHHBIE 3a00JIeBaHUS Y
JOMAIITHUX JKUBOTHBIX. DMHU300THH. [IpuHIUIBI TPOQUIAKTUKHA U JICUEHUS PACIIPOCTPAHEHHBIX
WH(DEKIIMOHHBIX 3a00JIEBAaHUHN JOMAITHUX KUBOTHBIX. JKUBOTHBIC-BPEAUTEIN, METOIBI OOPHOBI C
YKUBOTHBIMU-BPETUTEIISIMU.

['opon kak cpena oburtanus, cozgaHHas 4enoBeKOM. CHHAHTPONHBIE BHJIbI KHUBOTHBIX.
Agantanidsi JKMBOTHBIX B YCIIOBUSIX Topoja. BoccTaHoBiieHHME YHCIEHHOCTH PEAKUX BHUJIOB
JKUBOTHBIX: 0C000 oxpansemble npupogabie Tepputopun (OOIIT). buocdepnbie pe3epBaThl.
Kpacnas xnura xuBoTHbIX Poccun. Mepbl coxpaHeHus: 1 BOCCTaHOBIICHUS KHUBOTHOTO MHpA.

Jlemoncmpayuu dyden, KOJUISKIMM, TaOJMIl, CIalI0B, BHACO(DUIBMOB W CAaMTOB
WuTepHeTa, MOKa3hIBAIONIUX OXPAHICMBIX U IMPOMBICIIOBBIX JKHBOTHBIX, CITIOCOOBI PHIOOJIOBCTBA,
OXOTHlI, aKKJIMMaTH3alldd W pa3BeICHMUs]  JIOMAIIHUX  JKUBOTHBIX, YKUBOTHBIX
CEJIbCKOXO3SUCTBEHHBIX YTOAMMA, CIIOCOOBI OXpaHbl PEIKUX JKUBOTHBIX, IPUBIICYCHHS U OXPAHbI
YKUBOTHBIX TOPO/JIA.

Jlabopamopnvie u npakmuueckue padomaul

N3yuenne HaceKOMBIX-BPEIUTEINEH CEIbCKOX03SUCTBEHHBIX KYIbTYD.

Habmroenus 3a nTuiiaMu B ropoJICKOM cpefie.

9 KJIACC

BBenenue

Cucrema OHOJIOTMYECKMX HAyK, HU3Y4YalOLIUMX YEJOBEKA: LMTOJOIHS, THUCTOJIOTHS,
AMOpHOJIOTHS, T€HETHKA, aHTPOIOJIOTUS, aHATOMHUS YeJIOBEKa, (PU3HOJIOTHS YeJOBeKa U JApyrue
MEAMIMHCKUE HAyKH.

[Tpodeccun, cBsizaHHBIE C HaykaMu O uesloBeKke. llepcrneKTuBBI pa3BUTHS 3HAHUH 00
OPraHU3Me YEJIOBEKE U €r0 CBS3AX C OKPYXKAIOIIEH CPeaoil.

JlemoHcTpanuus Tabnui, ciaiaoB, BUIEOPUIBMOB U caiiToB MHTepHETa, MOKa3bIBAIOLINX
pasHble OMOJIOTMYECKHE UCLUIUIMHBIL, CBS3aHHBIE C U3yYEeHHEM 4elloBeKa, MpodeccHii,
CBSI3aHHBIX C U3YYEHHUEM OpraHM3Ma YeJI0BeKa U MEJUIIUHOM.

OO0uuii 0030p KJIETOK U TKAHEl OpraHu3Ma 4ejioBeka

OOMeH BelecTB Kak OCHOBA JKU3HM 4eNloBeKa. besku, MTUmuibl, yrieBo/bl, HyKJIEHHOBBIE
KHCJIOTBI, HU3KOMOJIEKYJISIDHBIE COEAVHEHMsI, BKJIKOYas BUTAMHHBL. XHUMHYECKOE CTPOECHUE,
0coOeHHOCTH M (YHKIMHM OEJIKOB, JIMIHUIOB, YIJIEBOJOB, HYKJIEHMHOBBIX KHCIOT U
HU3KOMOJIEKYJISIpHBIX coequHeHni. AT® — yHuBepcanbHas 3HepreTHyeckas BajloTa KIIETKU.
OO6mee moHsATHE O Karabonu3me (Ha TpUMEpEe KIETOYHOTO JbIXaHUS, HAuyMHAs C
HNOJArOTOBUTENILHOTO 3Tarna) M aHabonm3Mme (Ha TpUMepe pa3iIMyHbIX OMOCHHTE30B,
OPOUCXOAMUX B KieTke). CpaBHEHHE KIETOYHOTO JbIXaHUS M OposkeHus. Perymsuus
0eNKOBOro, YIrJIeBOAHOIO, JIUMHUIHOTO oOmeHa. [Ipsimbie n oOpaTHbIE CBSA3M B peryisiuuu. Poib
dbepMEeHTOB M TOPMOHOB B TMpoleccax oOMeHa BemecTB. Hapymienuss OMOXMMHYECKUX
MPOIIECCOB B KJIETKE: aBUTAMUHO3BI, IePEKTHI B paboTe onpenenéHHbIX (EepMEHTOB U JAPYToe.

[{utonorus. MuHoroo6pasue ki1eTok u ux auddepennnanus. IMOpHOHAIBHBIE CTBOJIOBBIE
KJIETKU, HHIYLIUPOBAHHbIE TUTIOPUIIOTEHTHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIIETKH B3POCIIOTO
YyeJioBeKa.



Knerounsle KOHTaKkThl. MOJEKYISpHBIE OCHOBBI OTBETa KJIETOK Ha curHaiel. llonarme
KJIETOYHOM rubenu. JIMMHUT KIETOYHBIX JeJCHUH, oO0Ilee MNpeJCTaBICHHE O CTApECHHHM Ha
KJIETOYHOM U  MOJIEKYJsipHO-Ononmoruueckom ypoBHe. OOmiee TMOHATHE O PaKOBOU
TpaHchopMaluU KIETOK.

Jlabopamopuwvie u npaxmuueckue padoomot

[TpocMOTp 37IEKTPOHHO-MUKPOCKOMUYECKHX (hoTOTpaduii mpenapaToB CTPOCHUS KIETKU U
MEKKJIETOYHBIX KOHTAKTOB.

Tunel TKaHed  oOpraHu3Ma  4YeJOBEKa: JNWTEIHalIbHAs, HEpPBHAsA,  MbILICYHAd,
COCJMHUTENIbHAS TKaHU. XapakTepucTHka W Kiaccudukauum snutenueB. HepBHas TkaHb:
Heliponsl u Helporaus. Ctpoenue u Qgusnonorus Heifpona. IloTeHIMan MOKOs M MOTEHIIHAT
neiictBust. [IpoBenenue HepBHOTO MMITyNbca. Kimaccudukamust 1 MexaHu3Mbl pabOThI CHHAIICOB.
Heiipomeauaropsl 1 ux penentopsl. MplllleyHass TKaHb: CKEJIETHAs, CepAedHas U IJIajKas.
CrpoeHHE COKPATHUTEIBHOIO ammapara IONEepPEYHO-TIOJO0CAThIX MbIIL.  MonekyispHbie
MEXaHMU3MBbl COKpalleHus: U pacciaabiseHus. OTauuus IVIaJKOH MYCKYJaTypbl OT IMONEPEYHO-
nosiocaroil. ®uznonoruss BO30OYAMMOCTH U COKPATHUMOCTH IJIAJKOM MBIIIEYHOM TKaHU.
CoenuHuTenbHAs TKaHb: CBOMCTBA, Pa3JUYHbIE TUIIBI KJIETOK, XapAKTEPUCTHUKA MEKKIETOUHOTO
BemlecTBa. Kiaccudukanusi cOeAMHUTENbHBIX TKaHEW: COOCTBEHHO COEIUHHUTEIbHbIE TKaHH,
TKaHU BHYTPEHHEH Cpelibl, XpslleBasi TKaHb, KOCTHAs U JIpyTrHe.

Jlabopamopnvie u npakmuueckue padbomaul

MukpocKonupoBaHHEe MIPENapaToB OCHOBHBIX TUIIOB TKaHEH.

HepBHas cucrema

Knaccugukanus mepBHOi cuctemsbl. LleHTpansHas u nepudeprueckas HepBHas CUCTEMA.
Crpoenue HepBa, 000104KH, Kiaccupukanus HepBoB. CTpOE€HHE CHUHHOIO U FOJIOBHOI'O MO3Ta.
@yHKIMM OTAEIOB CIIMHHOIO Mo3ra. [IpoBoasmniyie myTH CIMHHOIO MO3ra. AHaTOMUS TOJIOBHOTO
MO3ra: IpPOJOJIrOBaThIi MO3I, CTBOJ MO3ra, CPEIHUMN, NPOMEKYTOUHBIH, MEPEAHMH MO3T.
CtpoeHure Mo3:KeuKa U KOpbl OOJIBIIUX MMOTYIIAPHIA.

@OYHKIMH OTIEJIOB FOJIOBHOI'O MO3Tra U UX 4YacTed. YepenmHOMO3roBble 1 CIUHHOMO3IOBbIE
HepBbl. (ComaTuueckas M BereraTuBHas HepBHas cuctema. LleHTpsl comaTuueckod U
BEreTaTMBHOM CHUCTEM B LIEHTpalbHOM HepBHOU cucreme. PeduiekropHas nyra. PednexropHoe
konblo. Heliponnas cerb. Kiaccupukanum pediaexkcoB: MOHO- M MOJMCHHANTHYECKHE,
Oe3yciioBHBIE W ycloBHbIE U apyrue. Ponws uccnenoBanuit W.IN. [TaBnoBa. dyHKIMOHATBHBIE
cucrembl [LK. Amnoxuna. Hcmonp3oBaHMe mpHHLIMNA pPabOThl HEHWPOHHBIX ceTed B
HCKYCCTBEHHOM MHTEIIJIEKTE.

Hapymennst paboTsl HepBHOM cuctembl. Helipoaerenepaium u COBpeMEHHBIE METOABI UX
nedenus. MHcynbT. JlekapcTBa, IpoXosIive U HE MPOXOIALINe Yyepe3 reMaTosHIepannyecKuit
O6aprep. MeToabl HCCIEAOBAaHUS MO3TOBOM AaKTHBHOCTH M CTPOEHHSI CTPYKTYp HEpPBHOM
CHCTEMBI: 3JeKTposHIedanorpadusi, perucTpauus aKTUBHOCTH Ppa3IMYHBIX OTAEJIOB MO3ra,
MarHUTHO-PE30HAHCHas Tomorpadus, KommbloTepHas ToMmorpadus. HWHrepdeiic wmo3r—
KOMIIBIOTED.

Jlabopamopnvie u npakmuueckue padomaul

N3y4eHne rucToIOrMueCKUX MPEenapaToB OpraHOB HEPBHOW CUCTEMBI.

W3yuenune CTpOeHHs TOJIOBHOIO MO3Ta Ha MaKeTax.

CeHcopHbIE CHCTEMBI

CTpoeHHE CEHCOpPHBIX CHUCTEM: pELENTOpbl, MPOBOAALIAS YacTh, OTAENI KOPBHI,

OCYILIECTBISIOUINI 00paboTKy nHpopmarun. Kinaccudukaius penenTopoB: 3KCTEpOPELETTOPHI,



MHTEPOPELENTOPBI, IPONPUOPELENTOPbl, MEXaHUYECKHE, TEMIIEpaTypHbIC, XHMHYECKUE,
6oseBble U Apyrue peuentopsl. COMaTOCEHCOpHAs CHCTEMA.

CrpoeHue T1a3a. 3pUTENbHBIC PEHENTOpPHl (MaJouyku Hu KoJMOouku). Dusmdueckue u
XMMHUYECKHE OCHOBBI BOCIIpUATHUS cBeTa. UEpHO-Oenoe u 1iseToBoe 3peHue. CTpoeHne ceTuaTKy.
[TpoBenenue u 00pabOTKa 3pUTEIBHOrO CHUrHaja. AKKoMojauus. BHHOKynsipHOe 3peHHue.
Hapymienust 3peHuss 1 ux npuuuHbL. 3a0ojeBaHus r1aza (KOHBIOHKTUBUT M JIPYrHe) M HX
npodmiaktuka. CoBpeMEHHbIE METOJbI JICUCHHS HAPYIICHWH 3peHMS: Ja3epHas KOPPEKIIHs,
3aMEHa XpyCTaJIuKa, KJIETOYHAsl Tepanusi, IPOTE3UPOBAHKE IJ1a3a U JPYyTHUE.

CrpoeHne Hapy:KHOro, CpegHero W BHYTpeHHero yxa. Koprue opran. MexaHusm
BOCTIPHATHA M 00pabOTKM 3BYKOBBIX BOJIH. CBsi3b LIEHTpa clyxa M LeHTpa peud. Hapymenus
cllyXa M HMX NpUYUHBL. 3a00NeBaHMS OPraHOB ciiyxa (OTUT M JApyrue 3aboyieBaHUs) M UX
npodmiaktuka. CoBpeMEHHbIE METO/bl JIEYEHUs HapylIEeHWH ciyxa: CIyXOBOHM ammapar,
IpOTE3UpPOBaHUE U Apyrue. AHaTOMUs U (PU3MOJIOTUsS BECTHOYIsApHOro anmnaparta. OTOIUTOBBIN
anmnapar.

Opranbl BKyca, 0OOHSIHHUS, MBIILIEYHOI'O U KOKHOTO UyBCTBA: aHATOMUS U (pU3noJI0TUs, UX
HapyIICHNUS.

Jemoncmpayusa pazoopHbIX MoJeNell I1a3a u yxa.

Jlabopamopnyvie u npakmuueckue padoomoi

W3ydeHue cTpoeHus opraHa 3peHus (Ha MyJIsbkKe U BIQXKHOM Ipernapare).

N3yueHue cTpoeHus opraHa ciyxa (Ha MyJsike).

W3y4eHne rucToIOrMYeCKUX IpernapaToB OpraHoB 4yBCTB.

JHIOKPHHHAas CHCTeMA

Omnpenenenre W OCHOBHBIE XapaKTEPUCTUKH TOpMOHOB. Kiaccugpukamuss TOPMOHOB I10
XUMHYEeCKOMY cTpoeHuto. Knaccugukaius penenTopoB ropMoHOB. MoJIeKy I pHbIE MEXaHU3MBI
JEHCTBUS TOPMOHOB Ha KJIETKA-MUIICHH.

OHjokpuHHasg (QyHKIUs runotanamyca. JKenmespl BHYTpeHHEW cekpenuu (runodus,
anudu3, MUTOBUAHAS XKelle3a, NapalluTOBUIHbIE JKeNe3bl, HAJAIOYEUHUKH), BbIJIEISIEMble UMU
rOpMOHBI M uX (yHKIMHU. XKene3bl cMelIaHHONW cekpeluu (MOKeTyl0uHas Kene3a, MOJIOBbIe
JKeJe3bl), BbIICNIsAEMble MU TOPMOHBI UM MX (yHKIMH. ['MmoTamamo-runodusapHble KOHTYPHI
peryisiliiM JesiTeIbHOCTH HEKOTOPBIX KeNé3 BHyTpeHHel cekpeunu. Hapyiienus, cBsizaHHbIE C
TUIO- U TUNEepQYHKIUSIMU TOPMOHOB. Busbl caxapHoro nuabera u ux ocnokHeHus. Kierounas
Tepanus B JICUEHUH SHAOKPUHHBIX 3a0osieBaHnil. Mukcenema.

[Ipounie opraHbl M TKaHW, BBIACIAIOIIME TOPMOHBL: IOYKH, CEpALE, KEIYAOYHO-
KUILIEYHBIN TPaKT, )KUPOBasi TKaHb U JPYyTHE.

Jlabopamopnwie u npakmuueckue padomoi

W3y4eHne rucToNIOrMuecKuX MpenapaToB SHAOKPUHHBIX OPTaHOB.

IloBenenue

Pednexropnas Teopust moBeaeHus. HacneacTBeHHble UM HEHACHIEACTBEHHBbIE (POPMBI
noBeneHusa. llpocreiiue ycinoBHble peduiekchl. MHCTpyMeHTanbHOEe U JIpyrue (HopMbl
oOyuenus. Llens. Motus. Pednekc. [lorpedHocts. Pednexc nenu no [MaBnoBy. JnHamudeckuit
crepeotuni. IMnpuHTUHr. PUKCHUpPOBaHHBIE KOMIUIEKCH! JBM)KE€HUH. CHUTHAJIbHBIE CHUCTEMBI.
Peus. Mprnenue. [lamsate u e€ Bunpl. KorautuBHble QyHKIIMU HEPBHOI cucTeMbl. Ponb pa3zHbix
OTJIEJIOB TOJIOBHOTO MO3Ta B PEryJsUU JIBUKEHUH, CHa U 0OJPCTBOBAHMS, U IPYTUX CIOMKHBIX
npoueccoB. MexaHu3Mbl BO3HHMKHOBEHHUs sMouui. HeilporymopanbHasl perynisuus IOJIOBOTO
noBefeHus. HapylieHus moBeJeHHs, UX CBS3b C PabOTOM HEPBHOM M SHIAOKPUHHOW CHUCTEM,
COBpPEMEHHBIE METO/IbI JICUEHHUS.



OnopHo-ABUraTe/IbHBIN anmapar

Koctn. AHaromMuss KOCTHU: HAJKOCTHMIIA, BHYTPEHHEE BEIIECTBO KOCTH. (CTEOH.
Knaccudukanus xocteir. Poct kocteit. CoequHEHHsST KOCTEH: MOABUKHBIC, IMOJYIIOIBUKHBIC,
HenoJIBKHbIe. CTpoeHHue CycTaBa U CyCTaBHOW CyMKH.

OceBoil ckener: uepen, MO3BOHOYHMK, pEOpa, rpyauHa. KocTu nuieBoro m Mo3roBoOro
ot1enoB yepena. Otensl I03BOHOYHUKA, 0OCOOEHHOCTH CTPOEHUS II03BOHKOB B Pa3HbIX OTJIENAX,
MEKI03BOHOYHbIE cOeAMHEHUsI. CTPOEHUE TPYTHOM KIIETKH.

CkerneTsl MOSCOB KOHEYHOCTEH M CBOOOAHBIX KOHEYHOCTEN: aHATOMUUYECKHE OCOOEHHOCTH
BXOJIALINX B UX COCTAaB KOCTEH.

Hapymienust cTpoeHuss CKEJIETHOHM CHUCTEeMBl. Bo3pacTHble W3MEHEHHs, OCTEOIOpO3.
TpaBmbl. 3a0osieBaHUs OIOPHO-ABUIATEIBHOIO allllapaTa, CBSI3aHHBIE C IPSIMOXOXKICHHUEM.
CoBpeMeHHbIE MHBAa3UBHbIC M HEHMHBA3WBHBIE METObl JICUCHUS: MPOTE3UPOBAHHE CYCTaBOB U
ME)KITO3BOHOYHBIX JTUCKOB, UCIIPABJICHUE KPUBU3HBI IO3BOHOYHUKA U JPyTHE.

Jlemoncmpayus ckenera 4elloBeKa, yepena, KOHeYHOCTEH, I03BOHKOB, PACIIUIIOB KOCTEH.

Jlabopamopnvie u npakmuueckue padbomaul

W3ydeHue cTpoeHUs CKelleTa YelloBeKa Ha MaKeTax.

Mpiel.  PaGota  MpIIy 1Mo  HepeMENIeHHI0  KOCTHBIX — phlYaroB.  MBIIIIIBI,
IPUKPETUISIONIUECS IBYMsI KOHIAMHU WJIM OJHUM KOHIOM K KOCTSIM. MUMUYECKHE MBIIIIbI KaK
IPUMEP MBIIIIL, HE MPUKPEIUITIONUXCS K KOCTSM.

Mpimma kak  opradH  jokomMonuu. OO00y04kd  MBIIIEL.  CyXOXWJIUS W CBSI3KH.
JIBurarenbHble €AMHULIBI. MBIIIIBI-CHHEPTUCTBl U aHTaroHUCThl. HepBHast perynsauus paboTs
MbIII. Poik ciMHHOTO MO3ra, MO3KE€4YKa M KOPHI OOJBIINX MMOTyIIapHi.

OcHoOBHBIE MBIIIIBI Tela YenoBeka. Hambonee pacnpocTpaHEHHBIE TPaBMBI MBIIICYHON
CUCTEMBI M METO/bI MX MPOYUIAKTUKHA. ATPOGUS MBIIIL, IPUYUHBI U JICYCHHUE.

Jlabopamopnvle u npakmuueckue padbomaul

OxkazaHue nepBoi MOMOIIY NPY NOBPEKACHUN CKEJIETa U MBIIIILI.

KpoBenocHas u 1tumMmpaTnueckas cucreMbl

OcobeHHOCTH CTpOeHUs U (PYHKIIMOHUPOBAHHS CEpACYHON MBIIIIBI. AHATOMUS cepua:
SHJIOKApJl, MHUOKapA, OSNMKapA, NepuKapl, JKeIyJO0YKH, Hpelcepaus, KiIamaHbl cepAala.
Mexanunueckast pabota cep/na kak Hacoca. CepAeuHbli UK. ApTepHalbHOE JTaBJICHHE, TTYJIbC.
Aptomarus.  IlpoBomsmias ~ cuctema  cepana.  OJeKkTpuyeckas — paboTta  cepila.
OnexTtpokapauorpamma. HepBHas u rymopanbHas perymauus paboTsl cepaua. Hapymenus
pabotel cepaua. I'mmeproHuueckas 00j€3Hb, cepledHas HEJOCTaTOYHOCTb, aTEPOCKIIEPO3
KOPOHApHBIX COCYZOB, MH(MapKT MHOKapjaa M Tak pganee. lllyHTupoBaHue, aHTHMOMIACTHKA,
KJIETOYHAasl Tepamusi M Jpyrue COBPEMEHHBIE METOJbl JICUEHHUs CEpIACYHBIX OoJe3HEH.
TpancnnanTanus cepaua.

Jlabopamopuvie u npakmuueckue padbomaol

[TpocMOTp THCTOIOTUYECKUX MPENAPATOB CEPACUHON MBIIIIIIBI.

DnekTpokapauorpadus.

W3mepeHnue apTepruaibHOrO JaBJICHUS U IyJIbCa.

KpoBenocHas cucrema u muMdaTHueckasi cucTema.

Kpyru xpoBooOpaiienus: OonplIod W Manblii, OCHOBHBIE cocyabl. Knaccudukarus
COCYZIOB: apTepuHu, apTEepHOJbl, BEHbI, BEHYNbl, KamwuApbl. Pe3ucTuBHbIE, OOMEHHBIE U
émKocTHBIe cocyabl. CTpoeHHe CTeHOK cocynoB. HepBHas M rymopainbHas peryisuus padoThl
cocynoB. CucremMHas peryisius apTepUalbHOTO JaBJIEHUS W JPYTUX IapamMeTpoB KpPOBHU



(6apopediiekc, xemopediiekc u Tak ganee). Hapymenust paGoTbl cocynoB. ApTepHalbHbIC U
BEHO3HbIE KPOBOTEUEHUS U N1€PBasi IOMOILb [IPH HUX.

AHatomusi TUM(DATUYECKON CHCTEMBI: JTUM(PATHUECKUE COCYIbI U JTUM(DATUICCKUE Y3IIBL.
[TprunHbI 1BUKEHUS KPOBU U JTUMBI 110 COCYAAM.

Jlabopamopuwvie u npakmuueckue padoomaot.

M3yuyenune rucToa0ornuecKux MpenapaToB CTEHOK COCYI0B.

[TepBast moMo1Lb IPY KPOBOTEUEHUSX.

BHyTpeHHsisi cpeia opranusma

KpoBb, TkaHeBas XHUAKOCTb, JduM(a. MexaHU3Mbl MOAJEPKAHHUS BHYTPEHHEH Cpeibl
opranuzMa (romeocras). CBsi3b BOJHO-COJIEBOTO OOMeHa opraHu3Ma ¢ (HOpMUPOBAHHEM U
OTTOKOM TKaHEBOM KUAKOCTH.

XVMMHYECKUI COCTaB IIa3Mbl KpOBU. DOPMEHHBIE JIEMEHTHI: 3PUTPOLMTHI, JCUKOLUTEI,
TpoMOonuThl. JlelikouurapHas ¢opmyna. @OYHKIMHM PA3IUYHBIX (OPMEHHBIX 3JIEMEHTOB.
KpoBeTBopeHne u opransl KpoBeTBOpeHUs. Mecta rubenu pa3indHbiX (OPMEHHBIX JJIEMEHTOB
kpoBu. ['pymmer kpoBu no cucreme ABO, pe3yc-thaktop u Ipyrue CUCTEMBI ONPEeICHUs TPYII
kpoBu. llepenuBanue mniasmbl, 3pUTPOLUTApHOW U TpomOouuTapHOH Macchl. bydepnas
¢GyHKUIUs IUIa3Mbl KpOBHM. TpaHCHOpT ra3oB Mo KpoBH. PaznuuHble ¢GOpMBI TreMorioOuHa.
Perymsauus cponctBa remornoduHa K kuciopoay. CBEpTeIBaHNE KPOBH, (puOprHOIUTHYECKAS U
IPOTUBOCBEpPTHIBatOIIasi  cucTteMbl. Hapyluenus, cBsf3aHHbBIE C  KpPOBETBOPEHHEM U
(GyHKUHOHUPOBaHUEM (DOPMEHHBIX JIEMEHTOB.

Jlabopamopnuie u npakmuueckue padbomaul

N3ydeHne rucToornueckux npenapaToB KPOBU U OPraHOB KPOBETBOPEHUS.

HNmmyHHas cucrema

Hctopust pazButus 3HaHui 00 mmmyHuteTe. 3HaueHue pabor W. . Meunukona, II.
Opinuxa W JApyrux Y4€HbIX MO H3y4eHMI0O HMMyHuTera. Kiaccupukanum HMMyHHUTETA.
MexaHu3mbl  BpOXKJIEHHOTO UMMyHUTETa. [IpHOOpEeTEHHBIM HMMYHUTET: KiacCHU(pHUKaIusi
JUMQOLMTOB U y4acTUE Pa3HbIX IPYMI IUMPOLUTOB B MPUOOPETEHHOM UMMYyHHTETE. [loHATHS
aHTUTeNa U aHTUreHa. lIpesenranusa anturena. Bakuuusl U ceIBOPOTKH. OpraHbl LEHTPaIbHON
UMMYHHOH CHUCTEMBI: KPACHBIH KOCTHBIH MO3T U TUMYyC. Oprassl nepudepuiyeckoil UMMYHHOR
CHUCTEMBI: cese3€HKa, JIMMQOY3JIbl, MUHJAINHBI, arneHaukc, [leiiepoBsl Omsiiiku. Pons Tumyca B
cospeBanuu T-nuMmporutoB. Ponbp opraHoB mnepudepuyecKkoil HWMMYHHOH CHCTEMBI B
co3peBaHnu B-mumdonuros. OTpuiaTenbHas ¥ NOJI0XKHUTENbHAs CeNEKIUs B co3peBaHuu T- u B-
mumdoruroB. Pone Mukpodiopsl yenoBeka B (OpPMHUPOBAHMM HOPMAJIBHOIO HMMYHHUTETa
yenoBeka. [latonornn UMMYHHON CHCTEMBI: UMMYHOAECPUIIUTHI, ayTOUMMYHHbIE 3a00JIeBaHUs U
np. Peakuum runepyyBCTBUTENBHOCTH, B TOM uHcie amieprud. OCHOBBI TPaHCIIAHTOJIOTHH.
JleMoHCTpanys NOPTPETOB YUEHBIX, TAOIMIl U CIaiI0B, BUJEOPOIUKOB U KUHO(PPArMEHTOB, 00
UMMYHHOU CUCTEME.

JbIxaTeqbHasA cUCTEMA

AHaTOMHMSl JBIXaTE€IbHOW CUCTEMBI: BEPXHHUE JbIXaTEIbHBIE IMyTH, HIKHUE JbIXaTeNbHbIE
nytH, iérkue. Hocoseie monoctu. Hocornotka. Potornorka. ['oprans. Knaccudukarus xpsiuei
ropraHd. HaaropraHHUK U ronocoBble CBA3KU. Tpaxes. bponxu. JIérkue. JIErounsie Mmy3bIpbKU
(ampBeosibl). PuU3MONOTHS Tpoliecca AbIXaHMS, POJIb IUIEBPAIbHOW KUAKOCTH, AHa(parmsl,
MexpeOepHbIX W Apyrux Mmbimi. CypdakranT. Omactuyeckas Tiara JE€rkux. JlpIxareabHble
nBwkeHus. JKusHeHHas &EmkocTh NErkux. Jl€rounele o0bEMBL. HepBHas u rymopanbHas
peryJisiLus JbIXaHusl.



I'mruena npixanusa. TpeHupoBKa IbIXaTenbHbIX MBI, [IpenynpexneHune moBpexneHus
rojocoBoro ammnapata. MH(eKknnoHHbIe 00J€3HM, Nepenaroluecss 4yepe3 BO3AyX, W IpOYHe
3a00JIeBaHNs OPraHOB JpIXaHUs. BiusHue TabakoKypeHMsI Ha OpraHbl JIbIXaTEIbHON CHUCTEMBI.
AcTtMa, 0OCTPYKTHUBHBIE 3a00JI€BaHUS AbIXaTEIILHOW CHCTEMBI.

emoncmpayus MOIEIN ropTaHu, MOZEIH, IPOSICHSIOIIEH MEXaHU3M BI0Xa U BBIIOXA.

Jlabopamopnuie u npakmuueckue padbomaul

N3mepenune o6xBaTa rpyIHOM KJIETKH B COCTOSIHUM BI0Xa U BBIAOXA.

OnpeneneHue 4aCTOTHI JbIXaHUS.

BiusiHue pa3nuuHbIX GaKTOPOB HA YACTOTY JbIXAHHUS.

Crnmporpadust.

M3ydeHne rucToNOrMuecKux MpernapaToB OPraHoB JAbIXaHMUSL.

IIumeBapureabHasi cucTeMa

AHaTroMMsI TNHINEBAPUTEIBLHOM CHUCTEMBL: pPOTOBAas IOJOCTh, IMIIEBOJ, JKEIYIOK,
MOJKEIIYI0UHAsl JKeJIe3a, NI€YEeHb, OT/AEbl TOHKOM KUILIKH, OTHEIbl ToJIcTOM Kuku. CTtpoeHue
3y0a, 3yOHas cucrema uyesoBeka. PU3MOJIOTHS MULIEBAPUTEIBHON CUCTEMBI: PACLIEIUIEHHE
0€nKOB, JIMIUAOB, YIJIEBOAOB, HYKJIEMHOBBIX KHUCIOT TOJ JeWcTBUEM (EepMEHTOB,
CEKPETUPYEMBIX Pa3HBIMU OTZEJIaMH MUILEBAPUTEIBHON CUCTEMbI. XUMUYECKUN COCTAB CIIIOHBI,
JKEJIYZJ0YHOI'O0 COKa, MOJPKENyIOYHOIO COKa, JKEI4M, COKa TOHKOM Kuiiku. IlomoctHoe u
IPUCTEHOYHOE NUIIEBAPEHUE B TOHKOM KHIIEYHHKE. DYHKIHMU MOJDKEIYIOYHON XKeje3bl U
neueHu. OYHKIUU TOJICTON KUIIKH. Pob KUIIe4HOM MUKPODIIOPHI AT UesoBeKa.

HepsHast u rymopanbHas peryisius NpoLueccoB MUIIEBApEHUs, YII€BOIHOTO, JIUIIUIHOTO,
0emKoBOro oOMeHa.

['ruena mnuranus. HewHpEKIMOHHBIE H ayTOMMMYHHBIE 3a00JIEBAaHHUS CHUCTEMBI
nuineBapenus. [IpenynpexaeHne MHQEKUMH M OPOYMX JKEJTYJTOYHO-KHMIIEUHBIX 3a00JieBaHUM
(racTput, s3BeHHas OOJE3Hb, ANNEHIULMT, LUPPO3, HAHKPEATUT W JApPYyrue), IHUILEBbIX
oTpaBieHH. XenuKkoOakTep Kak ()aKTOp pa3BUTHUSI TacTpUTa U sI3Bbl. BiusHue KypeHUs U
AJIKOTOJIs1 Ha MUILeBapeHue. PaccTpolicTBa MUIIEBOTO MOBEEHUS.

Jemoncmpayusa Topca yenoBeKa, TabIuII.

Jlabopamopuvie u npakmuueckue padbomaul

UccnenoBanue neiictBusi GepMEHTOB CIIFOHBI HA Kpaxmall.

W3y4eHne rucToIorMueckrx NpenapaToB OpraHoB MUIIEBAPUTEIILHON CUCTEMBI.

BeigenurenbHas cucremMa

CrpoeHre BBIIEIUTENIBHONM CHCTEMBI: IOYKH, MOYETOYHMKH, MOYEBOM IIy3BIpb,
MoOueucIycKaTenbHbl KaHan. @OyHKuMOHMpoOBaHME TMOYkH. HeppoH Kak CTPyKTypHO-
¢dbyHKIMOHaNbHAs enuHuna nodyku. dusnonoruueckue mpoueccsl (HOPMHUPOBAHUS BTOPHUUHOM
MouM: QuibTpanus, peabcopOuus, cekpenus. Ponb Modyku B peryinsimuu  apTepHalbHOTO
nasieHusi. HepBHass M rymopanbHas perynisduus pabdoThl OPraHOB BbIIEIMTEIbHOM CHUCTEMBI.
3a0oyieBaHNs OPraHOB MOYEBBIJAECIUTEIHHON CHUCTEMBI (LIUCTUT, MHETOHEPPUT, MOUYEKAMEHHAs
OoJyie3Hb U Apyrue), ux npenynpexaeHue. VMckyccrtBennas mouka. J[namus. TpaHcmuanTanus
MIOYKH.

Jemoncmpayusa tabnuu, moaenu «CTpoeHHe MOYKH MIIEKOIHMTAIOLIET0», MYJIsKa MMOYeK
YyeJloBeKa, BIaXKHOTO Mpernapara.

Jlabopamopmuwvie u npakmuueckue padoomaot.

W3y4yeHne TUCTOJOTMYECKUX MPENaparoB pa3HbIX YYacTKOB IIOYKH, MOUYETOUYHUKA,
MOYEBOTO ITy3bIpSl.

IHonoBasi cucrema



Cragun rameroreHesa. OTiMuMs OOreHe3a M CIEpMAToreHe3a JApyr OT Jpyra.
Omno10TBOpEHHE.

JKeHnckas monoBasi cucTema: SSMYHHKH, MAaTOYHBIE TPYObI, MaTKa, BJIATAJIMINE, BHEIIHUE
MI0JIOBBIE OpraHbl. MEHCTpYyalbHbIN IUKIL.

Myxckasi 1OJIOBasi CHCTEMAa: CEMEHHUKM M IPOYME BHYTPEHHUE IIOJIOBBIE OpPIaHBbI,
BHEIIIHUE TTOJIOBBIE OPTaHbI.

HepBHas u rymopainibHas peryisuus padoTbl OpraHOB MOJIOBOW CUCTEMBI.

[InanupoBanue OEpEMEHHOCTH, METOJAbl KOHTpAleNIMH, MPEAUMITIAHTAIIMOHHBIN
CKPUHHUHT, 3KCTPaKOPHOpabHOE OIUIOJOTBOpeHHE. bepeMeHHOCTh, JakTauus. 3a0oyieBaHUS,
MIEPEAAOLIUECS TIOJIOBBIM IIyTEM.

Jlabopamopnvie u npakmuueckue padbomaul

W3yueHue rucToa0ornuecKux MpenapaToB OPraHoB MOJOBOW CUCTEMBI.

Ko:ka u eé npousBoaHbie

OnuaepMuc — MHOTOCJIONHBIA oporoBeBarouuil snutenuid. Ciou snuaepmuca. Criou
nepmbl. llonkoxkHas xupoBass kierdarka. [Ipow3BOJgHBIE KOXH: HOITH, BOJOCHL. KokHbIE
JKeJe3bl: MOTOBbIE, calbHble U MOJouHble. DyHKIMU KOXkU. Pojib HEPBHOM M T'yMOpallbHOU
PEryIAlUY B OCYIIECTBICHUU TEPMOPETYIATOPHON U APYTUX PYHKIIUNA KOXKH.

3aboneBanus KOXXKM M HMX TpeaynpexiaeHue. lleperpeBanue: COTHEUYHBIM W TETUIOBOM
ynapsl. Oxxoru. O6moposkenus. [IpodriakTuka U mepBasi MOMOIIb MPU TETUIOBOM U COJTHEYHOM
ylapax, 0’K0rax 1 0OMOPOKEHHSX.

Jlemoncmpayusa MOIeIN CTPOCHUS KOXKH, TaOIUII, CaiiIoB.

Jlabopamopnvie u npakmuueckue padbomaul

HccenenoBanue ¢ MOMOLIBIO JIYIIBI TIJIBHOM U JIAJIOHHON CTOPOHBI KMCTH.

N3yuyeHune rucToaoruuecKkux rnpenapaToB MUIEPMUCA U IEPMBI.

AanTanum OpraHu3Ma 4esi0BeKa

Tepmoperynsanus: poib KOXKM M COCyIOB. ' MmorasaMyc Kak LEHTP HEHpOTrymMOpajabHON
perymsiuuu TerioooMeHa. [loBenenueckue aganTamu.

AJlantallui 4eJoBEeKa, €ro OpraHoOB M TKAHEM K HU3KUM KOHIIEHTPALMSAM KHCIOpOJa U
runokcuu. Perymsmust moTpeOneHus Kuciaopoja TKaHsAMH, sputpornods3. Ilepectpoiika
MeTaboIM3Ma KJIETOK B YCIIOBUU TUITOKCHH.

AJantanu K HEIOCTaTKy pa3JIMUHBIX MUTATEIbHBIX BEIIECTB. DHEpreTudeckas QyHKIIUs
[JIMKOT€Ha B TI€YEHM M JIMIHUJOB B JKUPOBOM TKaHU. [lopsimok HCMOIb30BaHMs 3aracoB
MUTATeNbHBIX BEIIeCTB B opranu3Mme. IlepecTpoiika wmeTabonu3ma KIETOK B  YCIOBHAX
TOJIOAAHMUS.

[upkagueie  puTMmbl.  BiusHHMe  NpPOJOJKUTENIBHOCTH  CBETOBOIO  JIHS  Ha
HEHUPOTryMOPAIbHYIO PETYIISALUIO IIPOLECCOB JKU3HEAEATEIbHOCTH YEIIOBEKA.

TpenupoBku. Ponb (¢u3nueckoil aKTHUBHOCTH B COXPAaHEHUU 37I0POBBS YEJIOBEKA.
[Ipodunaktuka 3aboyeBaHUN CEPAEUHO-COCYIUCTOW U JbIXaTeIbHOM CHCTEM U OIMNOPHO-
JIBUTaTEIBHOTO anmapara.

AnanTanuu K HeBecoMOCTH. [lepecTpoiiku MeTabonn3ma B yCIOBUSX HU3KOW TpaBUTAIUH,
npo(UIaKTUKA HETATUBHBIX MTOCIEACTBHIA.

Jlemoncmpayusa nocobuii 1 00yJarOIIMX BHICOPOTUKOB.

I'eneTnka yesioBeKa

Omnpenenenue TeHa U ajens, reHoTuna u ¢eHorumna. [[oHATHE TOMO- M TeTepO3UTOTHI.
3akonbl Menaens. B3aumopeiictBue amneneil. MOHOT€HHbIE M TOJUT€HHBIE MPU3HAKU.
XpoMOCOMHasl TeopHsl HacileACTBeHHOCTH Moprana. KpoccuHrosep u  CrEIUIEHHOE



HacienoBaHue. MexaHnu3Mel onpeneneHus nona. [lomoBeie XpoMOCOMBI M ayTOCOMBI YEIOBEKA.
HacnenoBanue, cLienIeHHOE C I10JIOM.

M3MeHUMBOCTb: HAclEeACTBEHHAas M HEHacielncTBeHHas. lIpumeprl HeHacieICTBEHHBIX
u3MeHeHut  (momudukauui). Kmaccudukanuss — HacneACTBEHHOM — M3MEHYMBOCTH — Ha
MYTallMOHHYI0O U PEKOMOMHAIMOHHYIO. ['@HHBIE, XpPOMOCOMHBIE W TE€HOMHbBIE 3a00JIeBaHUSI.
[TpuMepbl reHHBIX, XPOMOCOMHBIX ¥ T€HOMHBIX 3200JI€BaHHI YeTIOBEKA.

[Momynsimuonnass reneruka. [lonstue reHodonma. Pacmpenenenue dwacTtoT amienei B
nonyJsnuy. 3akoH Xapau-BaiinOepra.

Pemenne reHeTH4YeCcKuX 3a1ad.

MenunuHckas reHeTuka. I[locTpoeHue pOJOCIOBHBIX IMPU  AHAJIU3E ONPEACIEHHBIX
NPU3HAKOB. POJb reHeTHUeCKNX aHAINM30B MPH IIAHUPOBAHUHU U KOHTPOJIE OEPEMEHHOCTH.

CexkBeHUpOBaHNWE T€HOMAa KaK HHCTPYMEHT, IMO3BOJIAIOIIMN MPOTHO3UPOBATH (EHOTHUII
YyelloBeKa W JAPYTUX JKUBBIX OpraHu3MOB, a Takke BUPYcoB. buoundopmaruueckue
MHCTPYMEHTHI aHaiM3a '€HOMOB. MeTo/bl HaIllpaBI€HHOTO W3MEHEHMSI T€HOMOB OPIaHH3MOB.
['enernyeckass uHxeHepus. ['€HOMHOe pemakTHpoBaHUE. OTHYECKHE AaCHEeKThl BHECEHUS
M3MEHEHUH B TEHOMBI Pa3JIM4YHbIX OPraHU3MOB, B TOM YHCJIEC YEJIOBEKA.

Jlemoncmpayus tabnun, miakaToB, KHHO(PpparMeHToB, ponkoB u3 MHTepHera.

AHTpONOreHe3

[Tpumathl: OTAMYUTENBHBIE UEPTHI, COCTaB U 3BOJIIOLUS OTPSAA.

VYHukanbHble Nnpu3Haku roMuHua. [IpsMoxokaeHue: Teopur BO3HUKHOBEHMS, aHATOMO-
Mop(honoruuecKkuii KOMIIEKC Mpu3HakoB. [IpsMoxoxkaeHue B Apyrux rpymnmnax npumaron. Pyka,
MPUCTIOCOOJICHHAs! K M3TOTOBJICHUIO W MPUMEHEHHIO OPYIUd Tpyna. BhICOKOpa3BUTHIM MO3T:
TEHJCHIIMH B ABOJIOIHH, YHUKAJIbHBIE YEePTHI, MOpQoIoruueckiue ocoOeHHOCTH. CXOICTBO U
pa3iuuvs 4YeloBeKa M 4YeIIOBEKOOOPa3HBIX OOE3bsH: aHATOMHs, AMOPUONOTHS, OUOXUMUS,
noBenenue. I[llumnanze kak Onumxailmuid >KMBOW POACTBEHHHMK YEIOBEKA. BOJIIOIUS
YEeJIOBEKOOOPa3HBIX 00€3bsH.

Jlemoncmpayua Myispken, Tabnuil, claigoB, BUaeoGUIBMOB U cailToB MHTepHeTa,
MOKa3bIBAIOUIMX CTPOEHUE TMPEIKOB COBPEMEHHOIO  4YeJloBeKa, 00e3bsSH-aHTPOIIOMJIOB,
IIPEJICTaBUTENIEH YEIOBEUYECKHX PaC.

Jlabopamopnvie u npakmuueckue padbomaul

N3ydenune apeBHEMIIEN WCTOPUUM M SBOJIIOLMM YEJIOBEKA Ha NpUMEpEe KOJUICKUUA U
PEKOHCTPYKIMH (3KCKYPCHSI B AJIEOHTOJIOTHYECKUN My3eil).

Yes10BeK U OKpy:KamOIas cpeaa

Oxonoruyeckue (HakTopbl U UX JAEUCTBHE HA OPraHU3M YellOBeKa. 3aBUCUMOCTD 3/I0POBBS
YEeJIOBEKa OT COCTOSHMS OKpYyKaromen cpeapl. MUEKpOKIMMAT KWIbIX INoMemeHud. Tpyn
yenoBeka. Gusnonorus Tpyaa. PaboTocnocoOHOCTh U yTOMIIEHHE.

310pOBbE 4YENIOBEKAa KaK CoLuanbHas LEHHOCTb. DakTOpbl, HApYyLIAKOIIUE 310POBBE:
TUIOUHAMUS, KYpeHUe, yIOTpeOIeHHe alKorois, HApKOTUKOB, HeCOaTaHCUPOBAaHHOE MTUTAHUE,
cTpecc. YKpersieHue 310poBbs. KynbTypa oTHOIIEHHS K COOCTBEHHOMY 3JI0POBBIO U 370POBbIO
OKPYKaIOIIHX.

AHTponoreHHsle Bo3eiicTBUs Ha cpeny. Hapyienue kpyroBopora BemiecTs B 6nocgepe.
AHTPOIOTEHHBIN KPyroBOPOT. DKOJIOTUYECKUE KPU3UCHI U UX MpuurHbl. KosBosonus obmiectBa
U pupobl. PanronanbHOE MPUPOA0NOIb30BaHNe. 3HaUYEHHE OXPAHbI OKPYKAOIIel MPUPOAHOIN
CpeJIbl JUIsl COXpAaHEHMS YEI0BEYECTBA.

Jemoncmpayusa 1abnun, 1miakaToB, KWHOPParMeHTOB, BUACOPOJIMKOB U3 MHTepHeTa.



IJIAHUPYEMBIE PE3YJILTATHI OCBOEHMSI ITPOTPAMMBI 110 BHOJIOTUHU
HA YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHMS (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE pPE3yJabTaThl OCBOCHUS MPOTpaMMbl IO OHOJIOTHMH OCHOBHOTO OOILIEro
0o0pa3oBaHMs JOJDKHBI OTPa)KaTh TI'OTOBHOCTh OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U pacIIMpPEHUE OIbITa JEATEIbHOCTH HA €€ OCHOBE U B
IIpoLiecCce pealn3alud OCHOBHBIX HAIPaBJICHUI BOCIUTATEIIBHOW JEATEIBHOCTH, B TOM YHCIIE B
YacCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

FOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOW JCSATEIBHOCTH TPU  BBIOJTHECHUH

UCCJIEJOBAaHUM U MIPOEKTOB, CTPEMIIEHHE K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY;
2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OTHOIIEHHE K OMOJOTHMH KaK K Ba)KHOM COCTaBISIOLICH KYJIbTYpbI, TOPJIOCTh 3a BKJAJ

POCCHICKMX M COBETCKHMX YYEHBIX B Pa3BUTHE MUPOBOH OMOJIOTHYECKON HAYKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

FOTOBHOCTh OLICHUBAaTh MOBEACHUE U MOCTYIKHU C MO3ULMH HPABCTBEHHBIX HOPM U HOPM
3KOJIOTUYECKOU KYJIbTYPBHI;

NOHMMAHNE 3HAYMMOCTU HPAaBCTBEHHOTI'O acleKTa JEATEJIbHOCTH YEIOBEKAa B MEIUIIMHE U
OuoJioruu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

MOHMMAaHUE POJIH OMOIOTUU B (POPMUPOBAHUU ICTETUUECKOM KYIbTYPhI JTMYHOCTH;

5) ¢uznueckoro BocnutaHusi, GOPMHUPOBAHUS KYJIbTYPbI 310POBbS U IMOLNOHAIBLHOIO
Os1aronosyqusi:

OTBETCTBEHHOE OTHOILEHHE K CBOEMY 370POBBIO M YCTAHOBKA Ha 3/I0pOBBIN 00pa3 KU3HU
(3m0poBOe TUTaHKE, COOMIOCHIEe TUTHEHUYECKUX TPaBUI U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATUN U OTZIbIXA, pEryJsipHas ¢pu3ndecKkasi akTUBHOCTb ),

OCO3HAaHHE IMOCIEACTBUI M HENpUSATHE BPEIHBIX NPHUBBIYEK (YNOTpeOJIEHHE alIKOTroJid,
HapKOTHUKOB, KypeHHe) ¥ UHBIX (hopM Bpeaa it (pU3NIEeCcKOro U ICUXUYECKOTO 3/10POBbS;

coOuIto/IeHre TpaBUiI OE30MacCHOCTH, B TOM 4YHCJIE HABBIKM O€30MacHOr0 MOBEACHUS B
MPUPOJHON CpeliE;

c(OpMUPOBAHHOCTh HaBbIKa pe(IIEKCUH, YIPABJIECHHWE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSTHUEM;

6) TPY10BOr0 BOCIIUTAHUSA:

aKTHBHOE y4yacTHE B PELICHUM MPaKTUYECKHX 3a/ad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHM3aliH, HACEJIEHHOTO IYHKTa, Kpasi) OMOJOrM4ecKOi M 3KOJOTHYECKON HalpaBiIeHHOCTH,
UHTEpEC K MPAKTUYECKOMY U3YyUEHUI0 podeccuil, CBA3aHHBIX ¢ OMOJIOTHEH;

7) 3IKOI0OTrNYeCKOr0 BOCIIMTAHMSA:

OpUEHTalMsl Ha NpUMEHeHHEe OWOJIOTMYeCKHMX 3HAaHMW MpU pelIeHHH 3ajad B o0iactu
OKpYKaroIleu cpeibl;

OCO3HAHHE YKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUS;

TOTOBHOCTD K YYaCTHIO B MPAKTHUECKOU JIEATEbHOCTH 3KOJIOTMYECKON HANpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



OpUEHTAIlMsl Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX IMpEACTaBICHUN 00 OCHOBHBIX
OMOJIOTUYECKNX 3aKOHOMEPHOCTSX, B3aWMOCBS3SIX YEIOBEKAa C MPUPOAHOW U COIUAIBHOMN
cpenoi;

MOHMMAaHUE POJIH OMOIOTHYECKON HAyKH B (POPMUPOBAHUN HAYYHOI'O MUPOBO33PEHUS;

pa3BUTHE HAYYHOH IIO0O3HATENILHOCTH, MHTEpeca K OHOJOTrMYeCKOW HayKe, HaBBIKOB
HCCJICIOBATEIbCKOM IEITCIIbHOCTH,

9) aganTanuu o0y4auUIerocss K U3MEHSIIOIMIMMCS YCJIOBUSM COUMAJbHOW M NMPHPOIHOM
cpeabl:

OILICHKA N3MEHSIOIINXCS YCIOBUH;

NPUHATHE pElIeHUs (MHAUBUIYyaJbHOE, B TPYIIE) B HU3MEHSIONIMXCA YCJIOBHSIX Ha
OCHOBaHUH aHalIM3a OMOJOTUYEeCKON HHPOpMAIUY;

IUTAHUPOBAHKUE JCHCTBHI B HOBOW CHTyalldd Ha OCHOBAaHUM 3HAHHM OHOJOTHYECKHX
3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaThl OCBOCHMS MPOrpaMMbl 110 OHMOJOIMM OCHOBHOI'O OOILEro
00pa3oBaHUsl, TOJIKHBI OTPAXKATh:

ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1eliCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISBJIAITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKW OHOJOTHMUECKUX OOBEKTOB
(s1BICHUI);

YCTAaHABJIMBATh CYIIECTBEHHBI TPU3HAK KIACCH(PHUKAINKA OHOJOTHUYECKUX OOBEKTOB
(IBJIEHMIA, TMPOIECCOB), OCHOBAaHUS Jii OOOOLICHUS W CpPaBHEHHS, KPUTEPUU HPOBOIUMOIO
aHaJIN3a;

C y4€TOM NpEIOKEHHONH OUOJNOTHYECKOM 3ajauyd BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUYUS] B paccMaTpUBaeMbIX (akTax W HaOMIOACHMSX, Mpeasiaratb KpUTEpUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

BBISBIIATH JE€PUIMTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIsl PELIEHUs TOCTABICHHON
3a/1a4u;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3U IPU H3YyUYEHUU OMOJOTUYECKHUX SIBICHUN U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHaJIOruu, GOPMYJINPOBATh THIIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITENIbHO ~ BBIOMpATh CIMoco0 peuieHus ydeOHOW OMOJIOTHYECKOM  3ajauu
(cpaBHMBaTh HECKOJBKO BapHAaHTOB pEIICHUs, BBIOMpaTh Haubojiee MOAXOIALIMM C y4€ToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

MCII0JIb30BaTh BONPOCH! KaK MCCIIEN0BATENIbCKUII NHCTPYMEHT IO3HAHNUS;

dbopMynupoBaTh BONPOCHL, (UKCUPYIOIINE Pa3pbIB MEXKIY PEATbHBIM U KeJaTelIbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATh HICKOMOE U JIAaHHOE;

(dbopMHpOBaTh THIIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CYX/IE€HUI, apryMEHTHPOBATh CBOIO
MO3ULUI0, MHEHHUE;

MPOBOAMTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAaHY HaONIO/IEHNEe, HEeCIOXKHBIN
OMOJOTUYECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIE0BaHUE I10 YCTAHOBJIEHHIO OCOOEHHOCTEH



Oouosornueckoro o0bekTa (Tporecca) W3Y4YCHHUS, MPUYMHHO-CICJICTBEHHBIX CBS3EH U
3aBUCHUMOCTEH OMOIOTHUECKUX OOBEKTOB MEXIY COOOI;

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH WH(POPMAIUIO, MOITYYCHHYIO B XOJIE
HAOJIO/IEHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOIO
HAOJIO/ICHUs, JKCIIEPUMEHTA, BJIAJIETh MHCTPYMEHTAMHU OILICGHKH JOCTOBEPHOCTH IOJIYy4E€HHBIX
BBIBOZOB 1 0000IIEHNI;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE OWOJIOIMYECKHUX MPOIECCOB M MX
MOCIIEACTBHSI B aHAJIOTUYHBIX WIIM CXOJIHBIX CUTYallUAX, a TAK)KE BBIABUTATDH MPEATIONIO0KEHHSI 00
WX Pa3BUTUU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

IPUMEHSTh pa3jMyYHble METOJbl, MHCTPYMEHThl W 3allpoChl INpU TOUCKE U OTOOpe
Ounonoruueckor MHGOOPMALMK WM JAHHBIX U3 UCTOYHHMKOB C YYETOM IMPEAJIOKEHHON y4eOHO
OMOJIOrMYECKOM 3a/1auH;

BEIOMpaTh, AHAIM3UPOBATh, CHCTEMATU3HPOBATh M WHTEPIPETHPOBATH OMOJOTHYECKYIO
MH(OPMAILIMIO Pa3INYHbIX BUIOB U (HOPM MpEICTaBICHHUS;

HAXOJHUTh CXOAHbIE aPTyMEHTHI (IOITBEPKIAIOLINE MM OMPOBEPraroliue OJHY U Ty Ke
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX UICTOYHHKAX

CaMOCTOSITCIILHO BBIOMpaTh ONTUMANBHYIO (opMy mpejacraBieHus WHDOpMaUH W
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXeMaMHU, JuarpaMMaMu, MHOU rpadukoi u
UX KOMOUHAIUSIMU;

OIICHUBATh HAAEKHOCTh OMOJOTHYECKOW WH(POPMAIUHU M0 KPUTEPHSM, MPEIIOKCHHBIM
YUUTEIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

3alOMUHATh U CUCTEMATU3UPOBATH OMOJOTHYECKYIO HH(OPMALIUIO.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYJIMPOBATDH CYKJIEHUS, BBIPAXKaTh SMOIIMH B IPOLIECCE BBITOIHEHUS
PaKTUYECKUX U JTa0OPaTOPHBIX padoT;

BbIpa)kaTh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

pacno3HaBaThb HeBepOaJibHblE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYE€HUE COLHUAIbHBIX
3HAKOB, 3HATh U PAcHO3HAaBaTh MPEANOCHUIKM KOH()IUKTHBIX CUTYyallUd U CMr4aTh KOH(QIUKTHL,
BECTH IEPETOBOPHI;

NOHUMAaTh HAaMEPEeHUs APYIHX, MPOSABIATh YBAXKHUTEIbHOE OTHOILIEHHE K COOECETHUKY U B
KOPPEKTHOI opme popMyIrpoBaTh CBOU BO3PAKEHMUS,;

B Xoje Auanora W (WiaM) AUCKYCCHHU 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOit
OMOJIOrNYEeCKOM TEMbI U BbICKa3bIBaTh UJI€U, HALIEIIEHHbIE Ha pellleHrue OMOJIOrHUeCcKoN 3a1auu U
noJiep>kaHue OiaroxenaTeIbHOCTH OOIIeHNUS;

COMOCTABJIATh CBOM CYXKJIEHUS C CYXKIEHUSAMH JPYTHX YYaCTHUKOB JUAJIOTa,
00HapyXUBaTh Pa3INYMsI U CXOJCTBO MO3UIUI;

nyOJIMYHO  TPEJCTaBISITh  PE3yJAbTaThl  BBIMOJHEHHOTO  OMOJOTMYECKOro  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IPOEKTA);

CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajay Mpe3eHTAlud U
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE U MMCHbMEHHBIE TEKCTHI C
MCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTepUasoB.

CoBMecTHasI 1eSITEILHOCTD:



IOHUMAaTh M UCIOJIb30BaTh MIPEUMYLIECTBA KOMAHIHOW U MHIUBHUIYaIbHOH PabOTHI MpHU
pELICHNH KOHKPETHOM OMOJIOrHYecKoi nMpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpyNIoBBIX (GOpM B3aUMOJICHCTBUS IPU PEUICHUH MIOCTABICHHON Y4eOHOH 3a/1a4H;

IIPUHUMATH 1E€JIb COBMECTHOW NEATEIbHOCTH, KOJUIEKTMBHO CTPOUTH IEHCTBUA IO €€
JOCTHDKEHUIO: paclpeliesiaTh poJiM, JOrOBapuBaThCs, OOCYXJIaThb HPOLECC U  pe3yJbTar
COBMECTHOH paboTHI;

yMeTh 00001IaTh MHEHHS HECKOJBKHX 4YeNIOBEK, HPOSBIATH TOTOBHOCTH PYKOBOJHTb,
BBITOJIHATH IOPYYCHHUS], TOAUUHATHCS;

IUIAHUPOBaTh OPraHU3allMI0 COBMECTHOH pPabOThl, ONpEAEsATh CBOIO poiib (C y4EToM
NPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYACTHUKOB B3aUMOJICUCTBUS), PACTIPENCIATh 3aadu
MEXy YJICHaMH KOMaHJbl, y4acTBOBaTh B TPYINIOBHIX (popmax paboTsl (0OCyxaeHus, oOMeH
MHEHHSMHU, MO3IOBbIE LITYPMBbI U UHBIE);

BBINOJIHATh CBOIO YacTb PabOThl, JOCTUraTh KAauye€CTBEHHOIO pe3yJibTaTa IO CBOEMY
HAIpPaBJICHUIO U KOOPAUHUPOBATh CBOM JEUCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO
c(OpMyYIMPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSA, CPaBHUBATb pe3yJbTaTbl C MCXOJHOMN
3ajjaueil M BKJIAJ KaXJIOro 4ieHa KOMaHIbl B JOCTH)KEHHE pe3yJbTaToB, pasieisaTh chepy
OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTh K IPEJOCTABIECHUIO OTUETA MEPEJ] MPYIIION;

OBJAQJETh  CUCTEMOM  YHUBEpPCAJIbHBIX KOMMYHHUKATHBHBIX  JIEHCTBUHM, KOTOpPas
oOecrieunBaeT CPOPMHUPOBAHHOCTh COLMAIbHBIX HABBIKOB M HMOLMOHAIBHOTO MHTEIIEKTa
oOyJaromuxcs.

PeryasiTUBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusauus:

BBISBJIATH MPOOJIEMBI ISl PEUICHUS B JKU3HEHHBIX W YYEOHBIX CHTYalUsX, HUCIONB3YS
Ouosornyeckue 3HaHMs;

OpUEHTUPOBAThCA B Pa3IMYHBIX [OAXO0JAaX MPUHATUS pelIeHuH (MHAWBUIYaJIbHOE,
INPUHITHE PELIEHUs B IPYIIE, IPUHATHE PELICHUHN IPYyIIIO);

CaMOCTOSITENIbHO COCTaBIISATh QJITOPUTM pelleHHs 3aJadd (MM ero 4acTb), BbIOMpPATh
crnoco0 pemeHus YydyeOHOH OHONOrMYeckod 3afauyd ¢ y4€TOM HUMEIOIIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeiaraéMble BapUaHThl PEIICHUI;

COCTaBJIATh IJIAaH JeMCTBUM (IJ1aH peanu3aluyd HaMEYEHHOI'O alrOpUTMa pEeLIeHHS),
KOPPEKTHPOBATh TMPEAJIOKEHHBIM alropuT™M C Y4Y€TOM TMOJYYEHHUS HOBBIX OHOJIOIMYECKHX
3HaHUH 00 N3ydyaeMoOM OHOJIOTHYECKOM O00OBEKTE;

Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCU;

JIaBaTh OIICHKY CUTYallMH U TpeIarath IJIaH €€ N3MCHEHHS;

YYUTBIBaTh KOHTEKCT M TMPEIBUAECTh TPYIAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IpHU
pemieHHH y4eOHOW OWOJIOTMYECKOW 3afadd, aJanTHpPOBAaTh peIIeHHE K MEHSIOIUMCS
00CTOATEILCTBAM;

OOBSICHATH MPUYMHBI JTOCTUKEHUS (HETOCTH)KEHUS) Pe3yJbTaTOB JEATEIbHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh O3UTUBHOE B POM30LIE/IIEH CUTYallUH;

BHOCHUTBb KOPPEKTHUBBI B ACATCIIBHOCTE Ha OCHOBEC HOBBIX 06CTO$[TeJ'IBCTB, HU3MCHUBIIINXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBHSIM.



pa3ianyaTh, Ha3bIBaTh U YIPABISTh COOCTBEHHBIMU SMOLUSMU U SMOLUSAMU APYTHUX;

BBIABJIATH U aHAJIU3UPOBATH IMPUYIUHEBL 3M0LII/II71;

CTaBHUTH ce0s1 Ha MECTO Apyroro 4€JI0BCKa, IOHNUMATb MOTHBBI U HAMCPCHUA APYTOro,

PEryJIrupoBaTh COCOO BHIPAKEHUS YMOLIMA.

IIpunsTue ceds u Apyrux:

OCO3HAaHHO OTHOCUTHCA K IPYTOMY YEIOBEKY, Er0 MHEHUIO;

pU3HABaTh CBOE MIPABO HA OMIMOKY U TAKOE KE MPABO JPYroro;

OTKPBITOCTh ce0€ U APYTrUM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHHBEPCAJIbHBIX YYEOHBIX pETYISTUBHBIX JIEHCTBUM, KOTOpas
obecrieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSSI TO3UIUS
JUYHOCTH) U JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (yHpaBieHUs COOOM, CaMOIUCIUILIUHBI,
YCTOHYHMBOTO MTOBEACHHUS).

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MpOrpaMMbl 1Mo Ouonoruu (yriyOnEHHBIA YpOBEHB) K
KOHIy 00y4eHus B 7 KJjacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTMUECKYIO HayKy, €€ pa3zelsibl U CBSI3U C JPYTUMU
HayKaMH, OTICpUPOBATh 3HAHUSIMHA aHATOMHH, THCTOJIOTUH U (PU3UOJIOTHH PACTECHUI;

MPUBOJIUTH IPUMEPHI BKIIaa poccuiickux (B ToM uucie B.B. Jlokyudaes, K.A. Tumupsses,
C.I'. HaBamun) u 3apy0exHbIX y4€HBIX (B ToM uucie P. I'yk, M. Manbnuru) B pa3BuTue HayK o
pacTeHusX;

MPUMEHATH OWOJIOTUYECKHE TEPMHUHBI M TOHATHS (B TOM dYHCie: OOTaHWKA, DKOJIOTHS
pacTeHuid, GaKTEpPHUOIOTHS, IPOTUCTONIOTHSI, CUCTEMATHKa, CyleprpyIma, lapcTBo, 0T, KJacc,
CEeMEMCTBO, pOJ, BHUJA, >KU3HEHHas (opMma pacTeHuil, cpena oOOWUTaHUs, pPACTUTEIHHOE
COOOIIIECTBO, BBICIINE PACTEHUS, WU dMOPUODUTHI, CIOPOBBIE PACTEHUSI, CEMEHHBIC PACTEHUS,
BOJIOPOCIIA, MXH, IUIAyHbl, XBOIIW, MAaNOPOTHUKH, TOJIOCEMEHHBIE, TOKPBHITOCEMECHHbIE,
OakTepuu, TpUObI, TUIIAMHUKI) B COOTBETCTBUU C IMOCTABJICHHOM 3a/1aueil;

pa3iIvyarh IOAXOABl K TIIOCTPOCHUIO COBPEMEHHOW MHOIOLIAPCTBEHHOW CHCTEMBI
OpPraHMYeCKOr0 MHpa, CpPaBHUBATH €€ C MPEAIIECTBYIOIIUMU CHCTEMAaMU W BBIABISTH
MPENMYIIECTBA;

pa3ivyarh MOAXOABl K IIOCTPOEHHUIO COBPEMEHHOW CHUCTEMBI BBICIIMX PAaCTCHUI
(aMOpuoduT);

OTHUCBHIBATh CTPOCHHE W JKU3HEACATEIHPHOCTh PACTUTEIHLHOTO OpraHu3Ma (Ha TpuMepe
MOKPHITOCEMEHHBIX, WM [BETKOBBIX): TIOTJIONIEHWE BOJABI M MHHEpPAIbHOE THUTAHUE,
dboTocuHTE3, ABIXaHHWE, TPAHCIOPT BEIIECTB, POCT, Pa3MHOKEHUE, Pa3BUTHE, CBS3b CTPOCHUS
BEreTaTUBHBIX U TEHEPATHUBHBIX OPTaHOB PACTEHUH ¢ X QYHKIIUSIMH;

pas3nyaTh BEre€TaTUBHBIE OpPraHbl PAacTEHUM Ha MOMEPEYHBIX W MPOAOJBHBIX Cpe3ax,
ONPEAENIATh TUIl CTPOCHHS BET€TaTUBHBIX OPTaHOB;

pa3ianyaTh W ONKMCHIBATH JKUBbIE M TepOapHbIe SK3EMIUIAPHI PACTEHHH MO 3a/laHHOMY
IUIaHy, YacTH PACTeHH M0 H300paKEHUSM, cXeMaM, MOJAENsAM, MYyJshkaMm, pelbeQHBIM
Ta0IMIIAM;



XapaKTepu30BaTh NMPU3HAKU PACTCHUH, YPOBHU OpPraHU3allMM PacTUTEILHOTO OPraHU3Ma,
YacTH pAcTEHUH: KJIETKH, TKaHU, OpraHbl, CUCTEMbl OPraHOB, OPraHU3M, OOBSICHATH, B U&M
3aKJII0YAI0TCS 0COOCHHOCTH OPraHU3MEHHOTO YPOBHS KHU3HH;

XapaKTepu30BaTb OCHOBHBIE I'PYIIIbl OJHOKJIETOYHBIX OPraHU3MOB U BBIABISITH MEXKAY
HUMH 3BOJIIOLIMOHHOE POJICTBO;

BBINOJIHATh MPAaKTUYECKUE Pa0bOTHI 1Mo cOOpy M aHAIM3y MarepHuaja OJHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB U3 TUIIMYHBIX OMOTOIIOB;

BBISBIIATh 3aKOHOMEPHOCTH U MOP(O(PHU3MOIOrMYECKHE aJalTallud pPACTeHUH K
pasIMYHBIM YCIIOBMSIM OOWTaHMs, HAXOAUTh KOPPEISLMU MEXIY CTPOCHHUEM OpraHa u
BBITIOJTHSEMOM UM (DYHKITUEH;

CpaBHUBATh PAaCTUTEIIbHBIC TKAHU U OPTaHbl PACTCHUN MEXKIY COOOH;

BBINOJIHATh IPAKTUYECKHE M JlabopaTopHble paboThl 1o Mopdonoruun u (Gusnonoruu
pacTeHuii, B TOM uucie paboThl C MHKPOCKOIIOM C IOCTOSHHBIMU ((UKCHUPOBAHHBIMHU) HU
BPEMEHHBIMU MUKpOIIpENapaTaMy, UCCIEA0BaTENbCKUE paOOThl C UCIOJIBb30BaHUEM NPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI 1TaOOpaTOPHH;

[OHUMAaTh MEXaHU3Mbl CAMOBOCIIPOM3BEJICHUS KJIETOK, OIIEpUPOBATh NPEJCTABICHUIMHU O
MHTO3€ U MeH03€, O POJIM KJIETOYHOTO JIpa, CTPOSHUH U QYHKLIUU XPOMOCOM;

XapaKTepu30BaTh IPOLECCHl KU3HEAEATEIbHOCTH PpACTEHHI: MOIJIOLIEHHE BOABI U
MHUHEpaJIbHOE IMUTaHHe, (OTOCHHTE3, JIbIXaHHE, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOTO H
UCKYCCTBEHHOI'O BETETaTUBHOIO Pa3MHOXXEHHs, CEMEHHOE pa3MHOKeHHe (Ha npumepe
HOKPBITOCEMEHHBIX, MJIN 1IBETKOBBIX);

XapaKTepu30BaTh OCHOBHBIE 3Tallbl OHTOIEHE3a PACTEHHM, ONEpUpOBATH 3HAHUSAMHU O
IPUYMHAX PACIPOCTPAaHEHHBIX HHQPEKUMOHHBIX OOJE€3HEH pacTeHWil, NOHMMATh MPUHLUIIBI
OpopWIAKTUKA M JieueHUs OoJie3HEel, NMOHMMaTh MNPUHLUMIB OOpbOBI C MaToreHaMu |
BPEIUTEISIMHU pacTEeHUI;

BBISIBJISITH IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM U (YHKIMSIMH TKaHEH U
OpPraHoOB PACTEHU, CTPOCHUEM U KU3HEAECATEIbHOCTIO PACTEHHUIA;

KJIaccu(UIUPOBaTh PACTEHHS U MX YAaCTH 10 pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PAacTEHUH B NMPHUPOJE M JKU3HU YEJIOBEKAa: 3HAaueHUE (POTOCHHTE3a B
IPUPOJIE U B JKU3HM YEJIOBEKa, OMOJIOTUYECKOE M XO35IICTBEHHOE 3HAUYE€HUE BUIOM3MEHEHHBIX
no0OeroB,  XO3SIIICTBEHHOE  3HAYEHHE  BETeTaTUBHOTO  pPa3MHOXKEHMs,  OIEepUpOBATH
IIPEJICTaBICHUSMH O T'€HE, OCHOBAX F'€HETUYECKOW NHKEHEPUU;

IIPUMEHATH TIOJYy4YEHHBIE 3HAHWS U1 BBIPAIIMBAHMS W Pa3MHOXKEHUS KYJIbTYpPHBIX
pacTeHuni;

MCIIOJIb30BaTh METOJbl OMOJIOTHMHU: MPOBOAUTH HAONIONEHUS 3a PACTEHHUSIMH, ONHUCHIBATH
pacTeHus U UX 4aCTH, CTAaBUTh IPOCTEUIIINE OMOIIOTHYECKHE OIBITHI U SKCIIEPUMEHTHI;

cobmoiaTh TMpaBuia 0Oe30MacHOro Tpyaa NHpu padboTe ¢ y4eOHbIM M J1aOOPaTOPHBIM
000py/l0BaHNEM, XUMHUYECKOW TOCY/IO0H B COOTBETCTBUU C HUHCTPYKLIUSMU Ha YpPOKE U BO
BHEYPOUHOI J1eATEIbHOCTH;

XapakTepu30BaTh MPUHLUUIBI KIaCCU(UKAMK PACTEHHH, OCHOBHBIE CHUCTEMaTHYECKUE
IpYIIbl PACTEHUI;

MIPUBOJUTH IPUMEPHI BKIIaJia poccuiickux (B Tom uucie H.U. Basunos, 1.B. Muuypun) u
3apyOexHbix (B ToM uucie K. Jlunneit, JI. Ilactep) y4€HbIX B pa3BUTHE HAYK O PAacTEHUSX,
rpubax, OaKkTepusx U apxeu;

OPUMEHATh OMOJOrMYECKHEe TEPMUHBI M TOHATHS (B TOM 4wMcie: OOTaHHKA, JKOJIOTHUS
pacTeHUuid, MUKOJIOTHSI, alblroJIOTHsI, MUKPOOUOJIOTHS, OAKTEPUOJIOTHsI, CUCTEMAaTHKa, 11apCTBO,



OTHelN, Kacc, CeMEHcTBO, poxa, BHJ, >XKM3HEHHas (opMa pacTeHHH, cpena oOOUTaHHMA,
pacTUTENbHOE COOOIIECTBO, CIIOPOBBIC PACTEHHs, CEMEHHBIC PAcTEHUs, KpacHble BOJOPOCIIH,
3eJI€HBIE BOJOPOCIHU, XapOBbIE BOJOPOCIH, MXH, IUIayHbI, XBOIIM, HNAIOPOTHHUKH, XBOMNHBIE,
HOKPBITOCEMEHHBbIE, OaKTepuH, apxeu, TrpuObl, CTPaMEHOIMWJIOBbIE) B COOTBETCTBUH C
IMOCTaBJICHHOM 3aJaucH;

pa3nnyaTh U OMUCHIBATH JKUBbIE M TepOapHbIe SK3EMILUISIPbl PACTCHU, YaCTH PACTEHHH 110
U300paKeHMsIM, CXEeMaM, MOJAEISAM, MylsDKaMm, penbedHbIM TabiaumaM, TpuObI 1O
N300pakeHHsIM, CXeMaM, MyJIsDKaM, OaKTEepUU 0 U300PaKEHUAM;

BBISIBJIATh IIPU3HAKU KJIACCOB MOKPBITOCEMEHHBIX, HJIM IIBETKOBBIX, CEMEHCTB ABYAOJIbHBIX
Y OJHOJOJIbHBIX PACTEHHI;

ONpEAENATh CHUCTEMATHUYECKOE II0JIO)KEHUE PACTUTEIbHOIO OpraHu3Ma (Ha IIpuMepe
HOKPBITOCEMEHHBIX, WM IIBETKOBBIX) C HOMOILBIO ONPEIEIUTEIIbHON KapTOUKH;

BBINOJIHATh IPAKTHYECKUE U Ja0opaTOpHble pPabOThl IO CHCTEMAaTHKE pPaCTeHMH,
QIBrOJIOTHH, MHUKOJOTUM W MHKPOOHOJOTMH, B TOM 4YHCIE pPadOTBI C MHKPOCKOIIOM C
NOCTOSSHHBIMU ((PUKCHPOBAHHBIMU) M BPEMEHHBIMH MHUKPOIIPETIapaTaMy, HCCIIEOBATEIbCKHAEC
paboThI ¢ UCIOJIb30BaHUEM IPUOOPOB U MHCTPYMEHTOB LIM(POBOIi 1abopaTopuu;

BBIJICJIATh CYLIECTBEHHBbIE IPU3HAKU CTPOCHUS U JKU3HEAEATEIBHOCTH PACTEHHH,
OakTepui, apxeu, rpudoB;

IIPOBOAMTDH ONKCAHUE U CPAaBHUBATH MEXAY COOON pacTeHUsl, TpuObl, OaKTEpUU, apXeu Mo
3aJJaHHOMY ILJIaHY, JIeJIaTh BbIBO/IbI HA OCHOBE CPAaBHEHUS;

OBJIa/IEBaTh OCHOBAMM 3BOJIIOLMOHHON Teopuu Y. /lapBuHa, XapakTepu30BaTh OCHOBHbBIE
ATanbl Pa3BUTHUS U KU3HU HA 3€MJI€, ONMCHIBATh YCIOXHEHHE OpPraHMU3alMM PACTEHUN B XOJe
HBOJIIOLIMY PACTUTEIBHOIO MUPA Ha 3€MIIE;

BBISBJIATH YEPThl MPUCHOCOOJIEHHOCTH pacTeHUH K cpelae oOWTaHMs, 3HAUYEHUE
9KOJIOTUYECKUX (DAKTOPOB JUIsl pacTEeHUIA;

MOHMMATh  OCOOCHHOCTM  HAQJOPraHM3MEHHOTO  YpOBHS  OpraHu3allid  JKWU3HH,
XapaKTepu30BaTh pacTUTEIbHbIE COOOIIECTBA, CE30HHBIE U IOCTyHAaTeNIbHblE W3MEHEHUs
pPAaCTUTENBHBIX COOOIECTB, PACTUTENBHOCTh (PACTUTENbHBIN MOKPOB) MPUPOIHBIX 30H 3€MIIH,
CBOOOJTHO ONIEPUPOBATH MOHATHAMM: IKOCUCTEMA, HKOJIOTHUECKasi MUpaMHJia, Tpopuieckas CeTb,
O6uopazHoobpasue;

NPUBOJIUTH HPUMEPHl KYJIbTYPHBIX pPACTEHUHM W HUX 3HAYEHMUsS] B KU3HU YEIOBEKa,
XapakTepu30BaTh MPU3HAKU PACTEHUH, OOBACHATh HAIMYME B Mpeiesiax OJHOr0 BUA PACTCHUN
(GopM, KOHTPACTHBIX 110 OJHOMY M TOMY K€ IPHU3HAKY, ONEPUPOBATh MOHATUAMH: (EHOTHII,
TEHOTHII, HACJIEACTBEHHOCTh U M3MEHYHMBOCTb, Pa3HOOOpa3ue pacTeHU W MUKpPOOTPAHU3MOB,
COpT, LITaMM;

NOHMMAaTh NPUYMHBI M 3HAaTh MEPbl OXPaHbl PACTUTEIBHOIO MHpa 3eMJIM, CBOOOIHO
ONEpUpOBATh MOHATUAMHU: OCO0O OXpaHseMble NPUPOAHBIE TEPPUTOPUHU  (pe3epBartshl),
3aloOBEHUKY, HAllMOHAJIbHbIE MapKu, OuocdepHble pe3epBaThl, 3HATh, uTO Takoe KpacHas
KHUTA;

pacKphIBaTh POJIb paCTEHU, TpuOOB, OakTepuil M apXxei, CTPaMEHOINUIOBBIX B IPUPOAHBIX
cooO1iecTBax, B X03IUCTBEHHOM JeSATEILHOCTH YeJIOBEKA U €ro MOBCETHEBHON KU3HU;

JEMOHCTPUPOBATh HA KOHKPETHBIX MIPUMEpaXxX CBsI3b 3HAHUU MO0 OMOJIOTUU CO 3HAHUSMHU 110
MaTematuke, (Qusuke, reorpapuu, JUTEparype, Tpyay (TEXHOJOTHH), MpeaMeTam
TYMaHHUTapHOI'O IIMKJIA, Pa3INYHBIMU BUJJAMH UCKYCCTBA;



HCIOJIb30BaTh METO/bl OMOJIOTUU: MPOBOIUTH HAOIIOIEHUS 32 PACTCHUSIMH, OaKTEPUSIMH,
rpubamu, JHIIAHHUKAMU, ONUCHIBATh WX, CTAaBUTh MPOCTEHIIME OUOIOTUYECKUE OIBITHl U
HKCIIEPUMEHTHI,;

BJIa/IeTh NpUéMaMu paboThl ¢ Ouosornyeckoit uHpopmanuei: GopmyIpoBaTh OCHOBAHUS
JUISL U3BJICUEHUS U 0000IIeHrs MH(POpMAIMU U3 HECKOJIBKUX HCTOYHHUKOB, NMPEOOPa3OBHIBATH
uH(OPMAIIHIO U3 OJHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

CO3/1aBaTh IHCHMEHHBIE M YCTHBIE COOOLICHMS, WCIONb3YyS TOHATHHHBIN ammapaT
M3y4aeMoro paszjena OWOJIOTUH, CONPOBOXKIATh BBICTYIUIGHHE MpE3eHTalueld ¢ Yy4€ToM
0COOCHHOCTEH ayAUTOPUH 00YHAIOIIHUXCS;

IPOSIBJIATE MHTEPEC K YIIIyOIEHWI0 OMOJIOTMYECKUX 3HAHUN W BBIOOPY OMOJIOTHMHM Kak
npoQUIBLHOTO TpEeAMEeTa Ha YPOBHE CpeAHEro o0miero oOpa3oBaHust s Oymaymiei
npoecCHOHANBHOM AesTeNbHOCTH B 00JacTH OWOJIOrMM, MEIULMHBI, 3KOJIOTHUH, CEIbCKOTO
X035ICTBA, MUIIEBOU MPOMBIIIJICHHOCTH;

BiageTh npuéMamu paboTbl ¢ wuH(popMmammei: (OpMyIHpOBATH OCHOBAHUS IS
U3BJIeYEHHS] U 00001eHNsT HH(POPMALlUU U3 HECKOJbKUX MCTOYHHUKOB (2-3), nmpeoOpa3oBbIBATh
uH(}OPMAIIMIO U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO.

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MPOrpaMMbl MO Ouonoruu (yriyOJEHHBIM YpPOBEHbB) K
KOHIly 00yueHus B 8 Kiacce:

XapaKTepU30BaTh 300J0TMI0 U MHUKOJIOTHIO KaK OMOJOrMYecKHe HAayKH, WX DPa3leNbl U
CBSI3b C IPYTMMHU HayKaMU U TEXHUKOII;

XapaKTepu30BaTh MPUHIUIBl  KJIacCU(PHUKAIMM KUBOTHBIX, BHJ KAaK OCHOBHYIO
CHCTEMAaTHUYECKYI0 KaTEerOpHi0, OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI KUBOTHBIX (CTpEKaIOUIHe,
KOJIYAThIe YEPBHU, MOJUTFOCKH, IUIOCKUE YEPBHU, WICHUCTOHOTHE, KPYTIIbIe YEPBH, XOPIOBHIE);

NPUBOJIUTH MpHUMEphl Bkiaga poccuiickux (B ToM uucie A.O. Kosanesckuii, K.W.
CkpsiObun) u 3apyOexHbix (B Tom uucie A. JleBenryk, JK. KioBbe, D. I'ekkenb) yu€HBIX B
pa3BUTHE HAYK O JKUBOTHBIX;

NPUMEHATh OMOJOTMYECKHE TEPMHUHBI M MOHSTHS (B TOM YHCJE: MHUKOJIOTHS, 300JIOTHS,
HKOJIOTHSl KMBOTHBIX, JTOJOIHs, MANE€0300JI0TUs, CHUCTeMaTHKa, LApCTBO, THI, OTPSJ,
CEMEICTBO, PO, BUJ, )KUBOTHAS KJETKa, rpUOHas KJIETKa, )KUBOTHAsI TKaHb, OpraH >KUBOTHOTO,
CHCTEMBI OpPTaHOB >XHMBOTHOTO, JKWBOTHBIM OpPraHU3M, IUTaHHE, JIbIXaHHWE, POCT, pa3BUTHE,
KpOBOOOpAIlleHne,  BBIJACNICHHE,  ONOpa,  JBW)KEHHE,  pa3MHOXKEHHWE, MapTEeHOTCHE3,
pa3pa)kuMocTh, pediaekc, opraHbl UyBCTB, IIOBEIEHHE, cpela OOWUTaHUs, MPUPOAHOE
COOOIIECTBO) B COOTBETCTBHH C ITOCTABIICHHON 3a1aUeii;

pacKpbIBaTh 0OIIME MPU3HAKU KUBOTHBIX W TPUOOB, YPOBHU OPTaHU3AIMH KUBOTHOTO U
rpuOHOrO OpraHnu3Ma;

CPaBHHMBATh KUBOTHBIEC TKAHU M OPTraHbl ’KUBOTHBIX MEXKIY COOOM;

CpaBHUBATbh CHUCTEMbI OPraHOB MEXAY COOOH M ONpeneisTh 3aKOHOMEPHOCTU CTPOEHUS
CHCTEM OpTaHOB B 3aBUCUMOCTH OT BBHITIOTHAEMOW UMH (DYHKITHH;

OIHCHIBATh CTPOEHHUE W JKU3HEACATEIBHOCTh )KUBOTHOTO OpTaHW3Ma: OIOpY U JIBUKCHUE,
OUTaHWE W TMUIIEBApEHUE, JAbIXaHWE U TPAHCHOPT BELIECTB, BBIACICHHE, PETYIALHI0 U
MOBEJICHHE, POCT, PA3MHOXKEHHE U Pa3BUTHE;

OIMCHIBATH PA3IMYHBIC THUIIBI PA3MHOKEHHSI KUBOTHBIX: THIPOCTATHIECKYIO JTOKOMOIIHIO,
JIOKOMOIIMIO TIPH TTOMOIIY THIPOCKENETa, JIOKOMOIIMIO TPH TIOMOIIH PBIYaKHBIX KOHEYHOCTEH,
THUTIBI )KU3HEHHBIX IIUKJIOB, IPSIMOE M HETIPSIMOE Pa3BUTHE Y HACEKOMBIX;



XapakTepu30BaTh IIPOLIECCHI KU3HEEATEIIbHOCTH AKUBOTHBIX U3y4aeMbIX
CHUCTEMaTHUYECKUX TPYMI: ABIKEHHE, NMUTaHHWE, IbIXaHWE, TPAHCIOPT BEIIECTB, BBIJCICHHE,
pEryJIslLnIo, IOBEACHNUE, POCT, Pa3BUTHE, PA3MHOKEHHUE;

BBISIBJISATh IIPUYMHHO-CJICICTBEHHBIE CBSI3U MEXIY CTPOCHHMEM, KHU3HEICATEIbHOCTBIO U
Cpenoi OOMTaHuUs )KUBOTHBIX M I'PUOOB U3y4aeMbIX CUCTEMaTHYECKUX TPYIII;

pa3nnyaTth W ONHKCHIBATh JKMBOTHBIX M TPUOBI M3y4aeMbIX CHUCTEMATHUECKUX TPYIIIL,
OTJENIbHBIE OpraHbl W CHUCTEMbl OpPraHOB JKHBOTHOTO IO CXEMaM, MOJIENSAM, MYJISDKaM,
penbedHBIM TabIuIIaM;

BBISBIIATh IPU3HAKM KJIACCOB YIEHHCTOHOTMX M XOPIOBBIX, OTPAJOB HACEKOMBIX U
MJIEKOITUTAIOIINX;

BBIMOJIHATh MPAaKTUYeCKue U JabopaTopHble pPabOThl MO MOpQOJIOruu TpHOOB, IO
MOp(OJIOrHH, aHATOMHMH, (U3UOJIOTMHM M TOBEACHHUIO >KMBOTHBIX, B TOM 4HUCle pabOThl C
MHUKPOCKOIIOM C IOCTOSHHBIMU ((PUKCHPOBAaHHBIMH) M BPEMEHHBIMH MHKpOIpenapaTamu,
UCCIIEIOBATEIIbCKUE pabOThl C HCIOJIB30BAaHMEM NPUOOPOB W HMHCTPYMEHTOB IH(PPOBOI
nabopaTopuu;

CpaBHUBATh IPEJCTABUTENICH OTJCIIBHBIX CUCTEMAaTHUECKUX TPYII )KUBOTHBIX M TPHOOB U
JieN1aTh BBIBOJIbI HA OCHOBE CPAaBHEHMS;

KJaccu(UIUpOBaTh  JKMBOTHBIX ~HAa  OCHOBAHMM  OCOOCHHOCTEH  CTPOCHHS U
WH/IMBUIYAJILHOTO PA3BUTHS;

BBISIBJISATh YEPThI MPUCIIOCOOJIEHHOCTH KHUBOTHBIX U IPUOOB K cpesie 0OUTaHus, 3HaUeHUE
9KOJIOTUYECKUX (PAKTOPOB JUISl dKUBOTHBIX;

BBISIBIISITH B3AaUMOCBSI3H )KMBOTHBIX U TPHOOB B IPUPOIHBIX COOOIIECTBAX, IETH MUTAHHS;

YCTAQHABJIMBATh B3aMMOCBS3M MEXAY THUIIOM TIIOJIOCTH TeJa, THIIOM KPOBEHOCHOH U
BBIJICJIUTEIILHONW CUCTEMBI;

yCTaHaBJIMBaTh B3aMMOCBSI3UM JKUBOTHBIX C pacTEHUSIMH, TpuOaMH, JUIIAMHUKAMU WU
OakTepusIMU B PUPOIHBIX COOOIIECTBAX;

yCTaHaBJIMBATh B3aUMOCBSI3H MEXy CTPOCHHUEM KUBOTHOTO U CPEIOH ero OOUTaHHUS;

XapakTepu3oBaTh JKUBOTHBIX W TpUObl NPUPOAHBIX 30H 3€MJIM, OCHOBHbBIE
3aKOHOMEPHOCTH PACIPOCTPAHEHHUs )KUBOTHBIX U TPUOOB MO IUIAHETE;

PacKpbIBaTh POJIb KUBOTHBIX U TPHOOB B MMPHPOTHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb IPHOOB B €CTECTBEHHBIX IKOCUCTEMAX M COOOIIECTBAX;

pacKphIBaTh POJIb JOMAIIHUX M HENPOAYKTHBHBIX XHBOTHBIX B JKU3HU UEIOBEKA, POJIb
IPOMBICIIOBBIX JKMBOTHBIX B XO3SHCTBEHHOHN JEATENbHOCTH YEJIOBEKa M €ro IOBCEIHEBHOM
KHU3HU, OOBSCHITH 3HAUEHUE KUBOTHBIX B IPUPOJIE M KU3HH YEIIOBEKA;

NOHUMATh MIPUYMHBI ¥ 3HATh MEPHI OXPaHbI )KUBOTHOTO MHUpa 3eMJIH;

NOHUMAaTh (DYHKIIMM OPTaHOB U CHCTEM OpPraHOB JKMBOTHOTO B KOHTEKCTE aJalTalluu K
OKpYXKarolleu cpee;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX MTPUMEPAX CBSI3b 3HAHHI 110 OMOJIOTHH CO 3HAHUSMU TI0
MaTemaTtuke, (pusuKe, XUMUHU, reorpapuu, TpyAay (TEXHOJIOTHH), MPEAMETaM T'yMaHUTapHOTO
IIUKJIOB, Pa3JIMYHBIMHU BHJIAMH UCKYCCTBA;

UCIOJIb30BaTh METO/bl OMOJOrMU: MPOBOIUTH HAOIIOAEHUS 32 JKUBOTHBIMHU, OIUCHIBATH
’KHBOTHBIX, UX OpPTaHbl W CHUCTEMBbI OPTaHOB, CTaBUTh MPOCTEHINNE OMOIOTUYECKHE OIBITHI H
IKCTICPUMEHTHI,

BlageTh npuémamu paboTbl ¢ wuHpopMmaimei: (opMyIHpOBaTH OCHOBAHUS IS
U3BJICUEHUS] U 00001eHHsT MHPOPMAIIUK U3 HECKOJIBKHX MCTOYHHUKOB (3—4), mpeoOpa3oBbIBATh
uH(OpMaIHIO U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;



CO3/1aBaThb IMHMCBMEHHBIE M YCTHbIE COOOLIEHMsA, HCIONb3Yys TMOHATHHMHBIN amnmapaT
U3y4yaeMoro pasjena OHOJIOTHM, CONPOBOXIATh BBICTYIUIGHHE TIpe3eHTalueld ¢ ydérom
0CcOOEHHOCTEH ayTUTOPHH 00YUYaAIOIIHUXCS.

[TpenmerHble pe3ysiabTaThl OCBOEHUS NPOrpaMMbl 10 Ouosioruu (yriyOJa€HHbI YpOBEHb) K
KOHIly 00y4eHus B 9 kJacce:

XapakTepu3oBaTh HAyKH O 4YeloBeKe (AHTPOIIOJIOTHIO, AaHATOMUIO, (PU3HOJIOTHIO,
MEAMLMHY, TUCTOJIOTHUIO, IIUTOJOTHIO U IPYTHE) U UX CBA3M C APYTMMU HayKamH;

OOBSICHATB IOJIOKEHHE YeJIOBEKa B CHCTEME OPraHMYECKOro MHpa, €ro MPOUCXOKICHHUE,
HIPUCHOCOOJIEHHOCTh K PA3JIUYHBIM 3KOJIOTMYECKUM (aKTopaM, OTIMYHUS YeIOBEKa OT JAPYrHX
KHUBOTHBIX, POACTBO YEJIIOBEUECKUX Pac, OCHOBHBIE ATAIbI U (PaKTOPHI IBOJIOIMU YETIOBEKA;

IIPUBOJUTH NIPUMEPHI BKiaga poccuiickux (B ToM uucie W.II. [TaBnos, .. MeunukoB u
npyrue) u 3apyoexHbIX (B ToM uucie I1. Dpaux u npyrue) y4€HbIX B pa3BUTHE NPEICTABICHUH
00 aHaTOMHUH, O GU3UOJIOTUU U IPYTUX HAayKaX O YEJIOBEKE;

IPUMEHSTHh OMOJIOTMYECKUE TEPMUHBI U MOHATHA (B TOM YHCIIE: LIUTOJIOTHUS, TUCTOJIOTHUS,
aHATOMHUS 4YeJIOBeKa, (PU3HOJIOrMsS 4eJIOBEKa, TMIMEHA, AHTPOIOJOTHUs, SKOJOTUs YeJOBEKa,
KJIETKa, TKaHb, OPIaH, CUCTeMa OPraHoB, MMTaHUE, JAbIXaHUE, KPOBOOOpallleHHe, 0OMEH BEIIEeCTB
U NpEBpallleHUue dHEPruu, IBUKEHHE, BBIIEICHHUE, POCT, Pa3BUTHE, IIOBEIECHUE, PAa3MHOXKEHUE,
pa3IpakKuMOCTb, PETYJSALMsA, TOMEOCTa3, BHYTPEHHSs Cpela, UMMYHHUTET) B COOTBETCTBUH C
IMOCTaBJICHHOM 3aJaucH;

IPOBOJUTH ONMCAHUE MO BHEIIHEMY BUAY (M300pa)K€HHIO), cXeMaM OOLIMX NpPU3HAKOB
OpraHM3Ma 4eJIOBEKa, YPOBHEM €ro OpraHu3allvM: KIETKH, TKaHW, OPraHbl, CUCTEMBbI OPIaHOB,
OpraHu3M;

CpaBHMBATh KJIETKU PA3HbIX TKaHEH, IPyII TKaHEH, OpraHbl, CACTEMbl OPraHOB YEJIOBEKa,
IIPOLIECCHI KU3HEACITEIbHOCTH OpraHu3Ma 4elloBeKa, JeJIaTh BBIBO/IbI HA OCHOBE CPaBHEHNS;

XapaKTepU30BaTh MEXaHNU3MbI CAMOBOCIIPOM3BEICHUS KIETOK, CPABHUBATh MUTO3 U MEHO03,
XapaKTepU30BaTh POJIb KIIETOUHOTO si/ipa B IEJIEHUH KJIETOK, CTPOCHHE U PYHKIIMU XPOMOCOM;

NPUMEHSTh OHOJOrMYEeCKHEe TEPMUHBI W TOHATHS (IeH, TEeHEeTHYecKas WHXKEHEepus,
OMOTEXHOJIOTHS, AJUIJIENb, TEHOTHUI, (DEHTOTHI, CKPELIUBAHNE), TOHUMATh UX CYIIHOCTH;

XapaKTepU30BaTh OCHOBHBIE IIOJIOKEHUS KIETOYHOM TeopuM, 3akoHsl [. Mennens,
XPOMOCOMHYIO T€OpHUIO HaciencTBeHHOCTH T. Moprana, 3akoH Xapau-BaitnOepra;

paznuyarth OMOJNOTMYECKM AaKTUBHBIE BellecTBa (BUTaMHHBI, (DEpMEHTBI, TOPMOHBI H
JpyTHUe), BBIABIATH UX POJIb B Mpoliecce 0OMeHa BELIECTB U NMPEBPAIleHUs SHEPTUH;

XapakTepu3oBaTh OMOJIOTMYECKHE MPOLECCH: OOMEH BEIECTB U INpPEBpAIleHUuE SHEPTuH,
NUTaHWUe, JbIXaHWE, BBIACIECHUE, TPAHCIOPT BELIECTB, ABUKEHHE, POCT, PETYISALUI0 (QYHKIUH,
UMMYHHUTET, pa3BUTHE, PA3MHOKEHHUE YEJIOBEKA;

BBISBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEX]y CTPOECHUEM KJIETOK, OPIaHOB, CHUCTEM
OpPraHOB OpPraHM3Ma YeloBeKa M UX (YHKLUHUSAMH, MEXIy CTPOCHUEM, KU3HEIEATEIbHOCThIO U
cpenoit 0OUTaHMS YeTTOBEKa,

NPUMEHSTh OHOJIOTUYECKHEe MOJENU Ui BBISBICHUS OCOOEHHOCTEM CTpPOEHUs u
(YHKIIMOHUPOBAHUS OPTaHOB M CUCTEM OPT'aHOB YEJIOBEKa;

OpPUMEHATh  OMOJOrMYEeCKHEe TEPMUHBI M TOHATUSA: MHKpOQIIopa, MHUKpPOOHOM,
MUKPOCUMOUOHT;

OOBSACHATh HEHPOIYMOPAIbHYIO PETYNALNIO MPOIECCOB KU3HEACSITEIbHOCTH OpraHu3Ma
YeJI0BEKa;



XapaKTepu30BaTh U CPABHUBATH OE3YCIIOBHBIC U YCIOBHbIE Pe(IEKChI, HACIEACTBEHHbBIC U
HEHACJIEICTBEHHbIE IMPOTPaMMbI TOBEICHUS, OCOOCHHOCTU BBICIIEH HEPBHOW AEATEIbHOCTU
4eJI0BEKa;

pas3inyaTh HACJIEACTBEHHbIE W HEHACJIEJICTBEHHbIE (MH(MEKIMOHHbIC, HEMH()EKLNOHHBIC)
3a00JI€BaHUsl YEIOBEKa, OOBACHATh 3HAY€HUE Mep HNPOPWIAKTUKUA B IPeIyNpeKACHUU
3a00JIEBaHH YEJIOBEKA;

OOBSICHATh ~ NPUYMHBI  HACJIEJACTBEHHBIX  3a00JIeBaHUIl  YEIOBEKa, MEXaHHU3MBbI
BO3HUKHOBEHHUS HanOosee pacHpOCTPaHEHHBIX M3 HUX, MCIOJIb3YS NPH 3TOM IOHATHS: TEH,
MyTalus, XpOMOCOMa, TI'€HOM, CBOOOJHO  ONEpUpPOBaTh 3HAHUAMU O  I[PUYUHAX
pacrpocTpaHEHHBIX WHQEKIMOHHBIX 3a00JIEBaHUI YeIOBEKa, NMPUHIMIAX NPO(UIAKTUKA U
JICYCHUsI PACTIPOCTPAHEHHBIX HMH(EKIIMOHHBIX 3a00JIeBaHUN 4YeNOBEKa, CBOOOJHO peliaTh
KayeCTBEHHbIE M  KOJMYECTBEHHBbIE  3aJjaud, OOBACHATh IMPHUHLUIBI  COBPEMEHHBIX
OMOMEIMIIMHCKUX METOJI0B, STUKH OMOMEAULIMHCKUX UCCIIEIOBaHUMT;

BBIMIOJIHATh TPAKTUYECKHE M JIabOpaTopHBIE pPAa0OTHI MO AHATOMUU H  (PU3HOIOTUN
YernoBeKa, B TOM 4YHCJIE pabOThl C MHKpPOCKOIIOM C TOCTOSHHBIMU ((UKCHPOBAHHBIMHU) H
BPEMEHHBIMU MUKpOIIpEnapaTaMu, UCCIe10BaTelbCKHe paboThl ¢ HCIIOJIb30BaHUEM NPHOOPOB U
MHCTPYMEHTOB LIU(PPOBOI J1abopaTopuy;

pemaTh Ka4eCTBEHHBIE M KOJMUYECTBEHHBIC 3aJaud, HCIIOJb3YS OCHOBHBIE ITTOKA3aTEeNH
3/I0pOBBSI YEIIOBEKA, TPOBOIUTH PACUETHI M OLICHUBATH MTOJTy4YCHHBIE 3HAYCHHUS,

apryMEHTHPOBAaTh OCHOBHBIE HMPUHIUIBI 3JOPOBOTO 00pa3a >KU3HU, METOJbl 3aIUThl U
YKpPEIUIEHUsI 3/10pOBbsSI 4EJIOBEKa: COAJaHCUPOBAHHOE MUTAHUE, COOJIIOJCHHME MpaBWJI JIMYHOU
TUTUCHBI, 3aHATHA (QU3KYJIBTYPOH UM CHOPTOM, palMOHAlbHAs OpraHM3alus TpyAa H
MOJTHOIEHHOTO OT/IbIXa, TO3UTHBHOE SMOIMOHAIIBHO-TICHXHYECKOE COCTOSHUE;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSA M YMEHMs A COONIOIEHUsS 310pOBOro olOpasa
KHU3HHU, COAJAHCUPOBAHHOI'O IHUTaHUS, (PU3MYECKON aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, JUIS
UCKIJTFOUEHHSI BPETHBIX TIPUBBIYEK, 3aBUCUMOCTEIH;

BIAJETh MpHUEMaMH OKa3aHUS IE€PBOM IOMOIIM YEJOBEKY IPH IOTEepPEe CO3HAHUS,
COJTHEYHOM M TEIUIOBOM YyJapax, OTPaBJICHHMH, YTOIUIEHWH, KPOBOTEUYEHHH, TpaBMaxX MSTKHX
TKaHel, KocTel ckenera, OpraHoOB YyBCTB, 0KOr'aX U OMOPOXKEHUU;

BIaieTh npuéMamMu paboThl ¢ HHPOpMalue: QopMyaMpoBaTh OCHOBAaHUS s
U3BJICYCHUS M 0000IIeHs] HHPOPMAIIMH U3 HECKOIBKUX MCTOYHUKOB (4-5), mpeoOpa3oBbIBAThH
UH(POPMALIHIO U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO;

UCIIOJIb30BaTh METOBI OMOJIOTHU: HAOII01aTh, U3MEPSTh, ONUCHIBATh OPIaHU3M UYeJIOBEKa
U TIPOIECCHl €ro >KU3HEICSTEIbHOCTH, IMPOBOAUTH MPOCTEUIIHNE HCCIEOBAHUS OpraHU3Ma
YeJIoBeKa U OOBSICHATH MX PE3yNIbTaThI;

cobmoiaTh MpaBuia 0Oe30macHoro Tpynaa NHpu padboTe ¢ y4eOHbIM M J1aGOPaTOPHBIM
000pyOBaHUEM, XHMHYECKOH MOCYIOM B COOTBETCTBUM C HHCTPYKLHUSMH Ha YpOKE U BO
BHEYPOYHOM NIEATETHHOCTH,

BIaseTh npuéMamMu paboTel ¢ HHPOpMalue: QGopMyaHMpoBaTh OCHOBAaHUS s
U3BJIeUeHHs U 00001IeHUs MH()OPMAIH U3 HECKOIBKUX UCTOYHUKOB,;

OOBSICHATH 3HaueHHE paboT Mo pacmuppoBKE T'€HOMOB BUPYCOB, OakTepuil, rpuOOB,
pacTeHW W KUBOTHBIX, XapaKTEPH30BaTh MOJXObI K aHAIH3y OOJBIINX TAaHHBIX B OHMOJIOTHH,
XapaKTepU30BaTh 1IeJIK U 331a4u OMOMH(POPMaTHKY;

CO3/1aBaTh IHCBMEHHbIE M YCTHBIE COOOILICHMS, HCIONb3YS MOHATHHHBIN ammapaT
U3Y4EHHOTO pasjena OHOJOTHM, CONPOBOXKIATh BBICTYIUIGHHE IIpE3eHTale ¢ ydéTroM
0COOEHHOCTEH ayTMTOPUH 00yUJaIOIINXCS,;



MIPOSIBJIATE MHTEPEC K YIIIYOJICHHIO OMOJIOTMYECKUX 3HAHWW W BBIOOPY OHMOJIOTHH Kak
npodMIbHOTO TMpeaMeTa Ha YpOBHE cpeaHero oOmiero oOpa3oBaHust ans  Oyayiuei
npoeCCHOHATIBHON JESATETLHOCTH B 00JAaCTH OWMOJIOTHH, METULUHBI, TICHXOJIOTHH U JPYTUX
HaIpaBJICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne i/

KoangecTBo yacoB

HaunMeHoBaHue pa3jaeioB U TeM
NpOrpaMMsbl Bcero

KonTposabHbie
padoTsI

IIpakTu4eckue
padoThbI

DJ1eKTPOHHbBIE
(uudposbie)
oOpa3zoBaTejbHbIE

pecypcbl

Paznea 1. Beenenune

11 |

Bgenenue 5

Hroro mo paznemy 5

Pa3nen 2. bakrepuu u apxeun

2.1 ‘ Bbaxrepuu u apxen 4 2
Uroro no pazpeny 4
Paznen 3. MHoroo0pasue 0JHOK/JIETOYHBIX 3YKAPHOT
3.1 ‘ MHuoroo0pasue 0JHOKICTOUYHBIX SYKAPUOT 4
Uroro no pazaeny 4
Pa3znen 4. ApxemyiacTuaHble HIH «PACTEHUS»
4.1 Boranuka — Hayka 0 pacTeHHAX 1
49 OO0mast opraHu3anys pacTUTEIEHOTO 9 1
' opranusma
4.3 CrnopoBsle pacTeHus 9 6
4.4 CeMeHHBIE pacTeHUs
Hroro no pasueny 20
Paznen 5. CTpoeHne u Ku3HeAeATETbHOCTH CEMEHHBIX PacTeHU
5.1 IToGer n moGeroBeIe CHCTEMBI 5
5.2 Jluct 5 2




53 Kopenb 1 kopHEBbIE CUCTEMBI 6

54 BereraTtuBHOE pa3sMHOKEHHE PACTECHUN
55 Knaccugukanust 1BETKOBBIX 5
Uroro no pazgeny 25

Pa3nen 6. Jxonorusi pactenuii. Pactenusi B npupoaHbIX c00011ecTBax

Oxonorus pacteHui. Pactenus B

6.1 7
MIPUPOTHBIX COOOIIECTBAX
Hroro mo paznemy 7
Paznen 7. PacTure/ibHbIA MUP M 1eATEJIbHOCTH YeJI0BeKa
71 PacTutenbHbIil MUp U AEATEIBHOCTD 3
' YyeJI0BeKa
HWroro mo paznemy 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (mudpoBbie)
Kontpoasubie | IlpakTuyeckue
n/n nporpamMmbl Bcero o0pa3oBaTebHbIE
padoTsI padoTbI
pecypcsl
Pasznen 1. I'pu6bl 1 rpudonoao0HbIe OPraHu3Mbl
11 ['pu6sI 1 rpubomOA00HBIE OPTaHIU3MBI 6 3
Hroro mo paznemy 6
Pasnen 2. ZKuBoTHbIE
2.1 300510THA — HayKa O YKHBOTHBIX 1
2.2 OcoOEHHOCTH CTPOEHUS JKHBOTHOM KIIETKH
Uroro no pazaeny 4

Paznen 3. CTpoenue u JKu3HeAeATEIbLHOCTh ;KUBOTHOT0 oprann3Ma Oprann3MeHHbIN YPOBeHb OPraHM3alNH KU3HH

3.1 [IuTanue y )KHBOTHBIX 3
3.2 TpaHcmopT y )KMBOTHBIX 3
3.3 JpIxanue y »KUBOTHBIX 3
3.4 Brigenenue y )KHBOTHBIX 3
35 Onopa u ABMKEHNE Y )KMBOTHBIX 3
36 Peryisiiust xu3He IS TETBHOCTH Y 3
AKHUBOTHBIX
Hroro no pazneny 18
Pa3nen 4. PaznooOpa3ne ;KMBOTHBIX
41 JIByXcCI0iiHBIE M TPEXCIIONHBIE )KUBOTHBIE 1 4
' WX 0COOEHHOCTH. [|ByXCIIOIHBIE JKNBOTHBIE
4.2 TpéxcnoiiHpie )KUBOTHBIC 1

4.3 Tun I[lnockue yepsu




4.4 Tun Kpyrasie uepsu 2

4.5 Tun Konpuatsie yepBu 3

4.6 Tun Mommrocku 3

4.7 Tun Unenucronorue 12

4.8 Tun Xopaoesie 2

49 Pa3nooOpasue 1 3BOJIONKS ITO3BOHOYHBIX 1
' JKUBOTHBIX

4.10 Hanxmnacc PeIObI 7

411 BrIxos m03BOHOUHBIX Ha cymry. AMpuouwy, 4
' WM 36MHOBOIHBIE

412 Amunotsl. Perrrunnn, ninn 5

IIpecmbikaromuecs

413 ITTuue! 8

414 Mitexkonuraronue
Hroro no pazaeny 64
Paszgen 5. DBoJronus U 3KOJIOTHS JKHBOTHLIX

51 OBOIONUS ¥ DKOJIOTHS )KUBOTHBIX 7
HWroro mo paznemy 7
Pasznen 6. JKuBoTHbBIE H YeI0BEK

6.1 ‘ JKuBOTHEIE B YeT0BEK 3
Hroro no pazneny 3
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102




9 KJIACC

KoJnuecTBo yacos DJ1eKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uu¢posbie)
Ne n/n Kontpoannsie  IlpakTnyeckue
MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTsI padoTbI
pecypcbl
Paznen 1. Beenenue
11 Beenenue 1
Hroro mo paznemy 1
Pa3pnen 2. O0muii 0030p KJI€TOK M TKaHell OpraHu3Ma 4yejioBeKa
91 OOMeH BenecTB Kak OCHOBA )KU3HH 7
' 4eJioBeKa
2.2 Huronorus 1
2.3 Tuns! TKaHEH opraHu3Ma yeoBeKa 8 1
Hroro no pazaeny 19
Pa3znen 3. HepBHasi cucrema
3.1 ‘ Hepsnas cucrema 8 2
HUroro mo paznemy 8
Pa3nen 4. CencopHble CHCTEMbI
4.1 ‘ CeHCcOpHBIE CUCTEMBI 5
HWroro o paznemy 5
Pa3znen 5. JHgokpuHHas cucTeMa
51 ‘ OHJOKpUHHAS cHCTEMA 5
Hroro no pazneny 5

Pa3nea 6. IloBenenune

6.1

‘ IToBenenue 4




HUroro no pazneny 4
Paznen 7. OnopHo-aBUraTe/ibHbIA anmapar

7.1 Koctu

7.2 MBIIIIIIBL 3
HWroro mo paznemy 7
Paspnen 8. KpoBenocHasi u iumparnyeckas cucreMbl

8.1 Oco0eHHOCTH CTPOCHUS 1 3
' (YHKIIMOHUPOBAHUS CEPACHHON MBIIIIIEI

8.2 KpoBeHocHas cucrema u numdarndeckas 3
' cucrema

8.3 BryTpennss cpena oprannsma 4
Hroro mo paznemy 10
Pa3znen 9. UMmyHHasi cucrema

9.1 ‘ NmmyHHas cucrema 5
Uroro no pazaeny 5
Pazaen 10. [IpIxaTejibHas cUcTeMA

10.1 ‘ JpixaTenpHas cucremMa 4
Hroro no pazaeny 4
Pasnen 11. IInmeBapuTenbHas cucTeMa

111 ‘ [MnmeBapuTenpHas cucreMa 5
Hroro no pazneny 5
Paznen 12. BolgeauTeabHasi cucteMa

12.1 ‘ BeinenurensHas cucrema 3
Hroro mo pasaeny 3




Paznen 13. ITo1oBas cucreMa

131 ‘ [TonoBas cucrema 4
HWroro no pazneny 4
Paznen 14. Ko:xa u eé npou3BoaHbIe
141 ‘ Koxa u e€ npousBogHbIe 3 2
Hroro mo paznemy 3
Pa3zjnen 15. Ananrauuu opranusMa 4yejioBeKa
15.1 ‘ AnanTanuy opraHn3Ma 4elioBeKa 5
Hroro mo paznemy 5
Pa3nen 16. I'eneTuka yesioBeka
16.1 ‘ I'eneTtnka yenoseka 9
Hroro no pazaeny 9
Pa3znen 17. Autponorene3
17.1 ‘ AHTpoToreHes 3 1
HUroro mo paznemy 3
Pasnen 18. YestoBek u OKpy:kawumas cpeaa
18.1 ‘ UYenosek u OKpyXkaromas cpeaa 2
HWroro o paznemy 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 12







IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
Ne KouuuyecTBO 4acon Iara
n/ Tema ypoka Beer KouTpoanbn IpakTHYeCK HU3Y4eH JyieKTPOHHBIE N (POBLIE 00pa3oBaTeIbHbIE PeCyPChl
n o ble padoThI He padoThl us
Bu6nuoreka L{OK https://academy-
Iluronoruss — Hayka
1 content.apkpro.ru/ru/catalog/06/05?term=rnmronorusn%20uayka%200%
0 KIeTie 20kIeTke
Bupyconorus — 1
HayKa 0 BUpycax
CoBpeMeHHas
KnaccuuKams bubmuoteka LIOK https://academy-
OpraHH3MOB 1 content.apkpro.ru/ru/lesson/fbad038a-92e5-4dfd-a013-
’ 6e5f5ec11725?backUrl=%2Fru%?2Fcatalog%2F06%2F07
OCHOBHBIE TTPHHITUTIBI
Mertoasl  HAy4yHOTO bubnunoreka [1OK https://academy-
ITO3HaHHUS B 1 content.apkpro.ru/ru/lesson/93acf385-7ea7-4031-9b0c-
ounosornu 74f62e04d633?backUrl=%2Fru%?2Fcatalog%2F06%2F05
Mukpockonus
onTHYeCKas,
3JIEKTPOHHASL.
JlaGoparopHas
pabora.  «lIIpaBuia
TEXHUKH
Oe3omacHOCTH  TIPH 1
MIPOBEIECHUN
1ab0paTOPHBIX u
NPaKTHYEeCKUX padorT.
OcCHOBBI
MHKPOCKOITHH
MIPUTOTOBJICHHE



https://academy-content.apkpro.ru/ru/catalog/06/05?term=%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BD%D0%B0%D1%83%D0%BA%D0%B0%20%D0%BE%20%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B5
https://academy-content.apkpro.ru/ru/catalog/06/05?term=%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BD%D0%B0%D1%83%D0%BA%D0%B0%20%D0%BE%20%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B5
https://academy-content.apkpro.ru/ru/catalog/06/05?term=%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BD%D0%B0%D1%83%D0%BA%D0%B0%20%D0%BE%20%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B5
https://academy-content.apkpro.ru/ru/lesson/fbad038a-92e5-4dfd-a013-6e5f5ec11725?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/fbad038a-92e5-4dfd-a013-6e5f5ec11725?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/fbad038a-92e5-4dfd-a013-6e5f5ec11725?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/93acf385-7ea7-4031-9b0c-74f6ae04d633?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/93acf385-7ea7-4031-9b0c-74f6ae04d633?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/93acf385-7ea7-4031-9b0c-74f6ae04d633?backUrl=%2Fru%2Fcatalog%2F06%2F05

BPEMEHHBIX
npenapaToB U padora
c MHKPOCKOIIOM.
Odopmnenue
pe3ynpTaToB PadOTHI
C MHUKPOCKOTIOM)

Muxkpobuonorust —
HayKa 0
MHUKPOOPTraHU3MaX.
[Ipokapuotnueckas
KJIETKA.
IIpakTuueckas
pabora  «M3yueHue
Mophoorun
OaxTepuit Ha
MHUKPOCKOITMUECKUX
npenapaTax»

MHuoroobpasue
Oaxtepuii

KusHenesaTeabHOCTD
OaxTepuit

bubmoreka L1OK https://academy-
content.apkpro.ru/ru/lesson/d22863fe-a524-4108-8¢73-
36d457664453?backUrl=%2Fru%2Fcatalog%2F06%2F07

bubmmoreka L1OK https://academy-
content.apkpro.ru/ru/lesson/d22863fe-a524-4108-8¢73-
36d457664453?backUrl=%2Fru%2Fcatalog%2F06%2F07

OcobeHHocTi
OpraHM3aluy apxei.
IIpakTruueckas
pabora  «M3ydeHue
METOJIOB
Je3uHPEKIIN u
CTEPUITM3AITIIDY

10

OcHOBHbBIC MMPpU3HAKN
OJHOKJICTOYHBIX



https://academy-content.apkpro.ru/ru/lesson/d22863fe-a524-4108-8c73-36d457664453?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/d22863fe-a524-4108-8c73-36d457664453?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/d22863fe-a524-4108-8c73-36d457664453?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/d22863fe-a524-4108-8c73-36d457664453?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/d22863fe-a524-4108-8c73-36d457664453?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/d22863fe-a524-4108-8c73-36d457664453?backUrl=%2Fru%2Fcatalog%2F06%2F07

9YKapHOT.
JlaboparopHas
pabora  «l3yuenue
OJTHOKJIETOYHBIX
OpraHU3MOB 1oz
MHUKPOCKOIIOM Ha
BpPEMEHHBIX u
(hKCHPOBaHHBIX
MUKpPOTpenapaTax»

Crpoenue,
JIBYDKCHHE, THUTaHHE,

Pa3MHOXCHHUC bubnuoreka [1OK https://academy-

11 ABTOTPOQHBIX u content.apkpro.ru/ru/lesson/bf3c1714-9ddb-4bae-95e9-
reTepoTpodHBIX 14d4e76663e6?backUrl=%2Fru%2Fcatalog%2F06%2F08
OJHOKJIETOYHBIX
3YKapUOT
3HaueHue

12 OJIHOKJIETOYHBIX
JYKapuoT B IPHUPOJIE
1 )KU3HHU YeJIoBeKa
3aboneBaHus,

BBI3LIBAEMBIC Bu6nuoreka L{OK https://academy-

13 OJTHOKJICTOYHBIMHU content.apkpro.ru/ru/lesson/7b0173b7-84ab-42fh-b435-
JYKapuOTaMH, U UX 71f732239907?backUrl=%2Fru%?2Fcatalog%2F06%2F08
npoQuIaKTHKA
5 bubmuoreka LIOK https://academy-

14 OTAaHHIA — Hayxa 0 content.apkpro.ru/ru/lesson/c268abf8-cec1-4f9d-9b94-
PacTeHIX 0a415ebe341b?backUrl=%2Fru%2Fcatalog%2F06%62F06
Pacturenpnas
—— bubmuoreka ILIOK https://academy-

15 content.apkpro.ru/ru/lesson/87d5ac8b-3cd5-4ff0-alca-
PacturennHele

TKaHH.

8d92928535d1?backUrl=%2Fru%2Fcatalog%2F06%2F06



https://academy-content.apkpro.ru/ru/lesson/bf3c1714-9ddb-4bae-95e9-14d4e76663e6?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/bf3c1714-9ddb-4bae-95e9-14d4e76663e6?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/bf3c1714-9ddb-4bae-95e9-14d4e76663e6?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/7b0173b7-84ab-42fb-b435-71f732239907?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/7b0173b7-84ab-42fb-b435-71f732239907?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/7b0173b7-84ab-42fb-b435-71f732239907?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/c268abf8-cec1-4f9d-9b94-0a415ebe341b?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c268abf8-cec1-4f9d-9b94-0a415ebe341b?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c268abf8-cec1-4f9d-9b94-0a415ebe341b?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1?backUrl=%2Fru%2Fcatalog%2F06%2F06

JlaboparopHas
pabora  «M3yuenue
CTPOCHHUS
pacTUTEIBHBIX
KJIETOK Ha TOTOBBIX U

16

17

18

BpPEMEHHBIX
MHUKpOTIpenaparax.
JlaboparopHas
pabora  «M3yueHue
ocobeHHOCTEH
CTPOCHUSA TKaHel
pactenuit Ha
TOTOBBIX U
BpPEMEHHBIX
MHKpOIpenapaTax»
PacturenbHbIit
OpraHu3M Kak
eNHOE LEJI0€.
IIpakTuueckas

pabora  «M3yueHue
CTpOCHUSA  OPraHoOB
PACTeHUI Ha >KUBBIX
o0BeKTax u
repOapHbIX
obpazmax»

Anerosiorus —
HayKa 0 BOJIOPOCIISX

Kpacusie Bogopocinu.
IIpakTruueckas
pabora  «M3ydeHue
ocobeHHoCTEH

bubmmoreka L1OK https://academy-
content.apkpro.ru/ru/lesson/c4651572-dbc3-49a7-8dd7-
d72d1b01efd6?backUrl=%2Fru%2Fcatalog%2F06%2F06

bubmuoreka LIOK https://academy-
content.apkpro.ru/ru/lesson/c535a780-610d-4092-ae69-
31a6b85ba67a?backUrl=%2Fru%2Fcatalog%2F06%2F07

bubmuoreka L1OK https://academy-
content.apkpro.ru/ru/lesson/60e60ee0-ddbd-41e5-a97¢e-
093b17b935ch?backUrl=%2Fru%2Fcatalog%2F06%2F07



https://academy-content.apkpro.ru/ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c535a780-610d-4092-ae69-31a6b85ba67a?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/c535a780-610d-4092-ae69-31a6b85ba67a?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/c535a780-610d-4092-ae69-31a6b85ba67a?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/60e60ee0-ddbd-41e5-a97e-093b17b935cb?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/60e60ee0-ddbd-41e5-a97e-093b17b935cb?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/60e60ee0-ddbd-41e5-a97e-093b17b935cb?backUrl=%2Fru%2Fcatalog%2F06%2F07

CTpOECHUS u
JKU3HEHHBIX  ITUKJIOB
KpacHBIX BOJOPOCIIEH
Ha KUBOM u
repbapHOM
MaTepuane»
3eneHble BOJOPOCIH.
[IpakTuueckas
pabora  «l3yuenue

CTpOCHUSA u bubmmoreka L1OK https://academy-

19 JKU3HEHHBIX IIHKIIOB content.apkpro.ru/ru/lesson/d936b549-cadc-44f1-8904-
3eJIEHBIX BOJIOpPOCIEH 901159518b62?backUrl=%2Fru%2Fcatalog%2F06%2F07
Ha KHNBOM u
repbapHOM
MaTepHane»

20 XapoBbie BOJOPOCITH

bubmuoreka LIOK https://academy-
21 Bypsie Bomopocu content.apkpro.ru/ru/lesson/60e60ee0-ddbd-41e5-a97e-
093b17b935ch?backUrI=%2Fru%2Fcatalog%2F06%2F07
MoOXOBUIHBIE WX
Mxu. IIpakTuueckas
pabora  «l3y4yeHue
ocobeHHOCTeH bubmuoreka LIOK https://academy-

22 CTPOCHUS content.apkpro.ru/ru/lesson/9a69617c-aa64-40c9-a8ee-
KYKYUIKMHa JbHA H 084b3997d80f?backUrl=%2Fru%2Fcatalog%2F06%2F07
charayma (Ha KHUBBIX
u repOapHbIX
0o0BeKTax)»

IInayHoBunHBIE
bubmunoreka ILIOK https://academy-

23 (mrayHeD). content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-

IIpakTnueckas

pabota  «l3yuenue

8ecd93281bf4?backUrl=%2Fru%?2Fcatalog%2F06%2F07



https://academy-content.apkpro.ru/ru/lesson/d936b549-cadc-44f1-8904-901159518b62?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/d936b549-cadc-44f1-8904-901159518b62?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/d936b549-cadc-44f1-8904-901159518b62?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/60e60ee0-ddbd-41e5-a97e-093b17b935cb?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/60e60ee0-ddbd-41e5-a97e-093b17b935cb?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/60e60ee0-ddbd-41e5-a97e-093b17b935cb?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/9a69617c-aa64-40c9-a8ee-084b3997d80f?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/9a69617c-aa64-40c9-a8ee-084b3997d80f?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/9a69617c-aa64-40c9-a8ee-084b3997d80f?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07

24

ocobeHHOCTEH
CTpOCHUS miayHa
OynaBoBugHOTO (HA
JKUBBIX U TepOapHBIX
00BEeKTaX)»

XBOIIIEBUIHBIE.
IIpakTrnueckas
pabora  «M3yueHue
0COOEHHOCTEMH
CTpOCHUS XBOIIA
MOJIEBOTO u
MANOPOTHUKA
IIUTOBHUKA
MYKCKOTO (Ha
JKUBBIX U TepOapHBIX
00BeKTaX)»

Bu6nmoreka L{OK https://academy-
content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-h98d-
8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07

25

26

ITarmopoTHUKH.
IIpakTuueckas
pabora  «M3yueHue
0COOEHHOCTEMH
CTpOCHUS
MaoOpOTHUKA
HINTOBHUKA
MY>KCKOTO (Ha
JKUBBIX U TepOapHbIX
00BeKTax)»

T'onocemennsie.
Bo3unknosenne
CEMCHU. O6mme
MPU3HAKH CEMCHHBIX
pacTeHui
[IpakTnueckas

bubmmoreka L1OK https://academy-
content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-h98d-
8ecd93281bf4?backUrl=%2Fru%?2Fcatalog%2F06%2F07

bubmuoreka L1OK https://academy-
content.apkpro.ru/ru/lesson/15826449-404a-4637-b92f-
e522d5a5ade0?backUrl=%2Fru%2Fcatalog%2F06%2F07



https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/71fbc817-858b-40fa-b98d-8ecd93281bf4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/15826449-404a-4637-b92f-e522d5a5ade0?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/15826449-404a-4637-b92f-e522d5a5ade0?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/15826449-404a-4637-b92f-e522d5a5ade0?backUrl=%2Fru%2Fcatalog%2F06%2F07

pabora  «UM3yueHue
0coOeHHOCTEeH
BHEIITHETO XBOH,
HIMIIEK W CEMSH
XBOMHBIX)

MHoroobpazue
TOJIOCEMEHHBIX.
[IpakTuueckas
pabora  «l3yuenue

bubmuoteka LIOK https://academy-

27 oco0eHHOCTeH content.apkpro.ru/ru/lesson/1f7cf86d-9359-4b8d-9715-
BHEIIHETO CTPOEHUS 767070e85c8f?backUrl=%2Fru%z2Fcatalog%2F06%2F07
MOOCTOB  XBOMHEIX
(einb, COCHa,

JUCTBEHHUIIA)»
OOmas
XApAKTEPHCTHKA bubmmoreka L1OK https://academy-

28 content.apkpro.ru/ru/lesson/92d47882-e684-4e90-aaa2-
HBCTKOBBIX £66630604576?backUrl=%2Fru%2Fcatalog%2F06%2F07
(ITokpBITOCEMEHHBIX )

IlBeTok Kkak oprax

TOJIOBOT'O

Pa3MHOXKCHHUSI y

HOKpBITOCCMeHHLIX

pacTeHui.

IIpakTnueckas bubmorexa [TOK https://academy-

29 pabora  «l3yuenue content.apkpro.ru/ru/lesson/6d427fha-3625-423c-8011-
MOp(OJIOruu IBETKa 5b34ccd614ad?backUrl=%2Fru%?2Fcatalog%2F06%2F06
(Ha JKUBBIX u
(bUKCUPOBaHHBIX
o0bekTax). M3yuenue
pasHooOpazus
COIIBETHIN»

30 JKu3HeHHBII LUK



https://academy-content.apkpro.ru/ru/lesson/1f7cf86d-9359-4b8d-9715-767070e85c8f?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/1f7cf86d-9359-4b8d-9715-767070e85c8f?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/1f7cf86d-9359-4b8d-9715-767070e85c8f?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/92d47882-e684-4e90-aaa2-e66630e04576?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/92d47882-e684-4e90-aaa2-e66630e04576?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/92d47882-e684-4e90-aaa2-e66630e04576?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6d427fba-3625-423c-8011-5b34ccd614ad?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/6d427fba-3625-423c-8011-5b34ccd614ad?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/6d427fba-3625-423c-8011-5b34ccd614ad?backUrl=%2Fru%2Fcatalog%2F06%2F06

31

32

IOBCTKOBBIX

Crpoenue CeMSH
L[BETKOBBIX
pacTeHui.
IIpakTrnueckas
pabora  «l3yuenue
CTPOECHUS CeMsH
IMOKPBITOCEMCHHBIX
pacTeHuin»

Inonel.
[IpakTuueckas
pabora  «l3yuenue
CTPOCHHUS IUIOOB U
COIJIO TN

bubnunoreka [1OK https://academy-
content.apkpro.ru/ru/lesson/eb9de235-c295-4f47-a7ae-
a06f3ed331cf?backUrl=%2Fru%2Fcatalog%2F06%2F06

Bu6nuoreka L{OK https://academy-
content.apkpro.ru/ru/lesson/a60fc608-028a-42f0-b8b1-
74ad4ad126ba0?backUrl=%2Fru%?2Fcatalog%2F06%2F06

33

NuauBuayansHoe
pa3BUTHE pacCTEHUI
TTokpbITOCEMEHHBIX
(oHTOTEHE3)

34

35

[ToGer.
IIpakTuueckas
pabora  «M3yueHue
Mopdostornun mobera
Ha JKUBBIX OOBEKTaxX
Wi Ha TepOapHbIX
obpasax»

ITouxa.
IIpakTruueckas
pabora  «M3ydeHue
CTPOEHUS
BETETaTUBHBIX,
TeHEPaTUBHBIX u
CMEIIAHHBIX ITOYEK.

bubmmoreka L1OK https://academy-
content.apkpro.ru/ru/lesson/ff6d2847-c931-4565-a618-
55d59e2f344?backUrl=%2Fru%?2Fcatalog%2F06%2F06



https://academy-content.apkpro.ru/ru/lesson/eb9de235-c295-4f47-a7ae-a06f3ed331cf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/eb9de235-c295-4f47-a7ae-a06f3ed331cf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/eb9de235-c295-4f47-a7ae-a06f3ed331cf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/a60fc608-028a-42f0-b8b1-74a4ad126ba0?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/a60fc608-028a-42f0-b8b1-74a4ad126ba0?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/a60fc608-028a-42f0-b8b1-74a4ad126ba0?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/ff6d2847-c931-4565-a618-f55d59e2f344?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/ff6d2847-c931-4565-a618-f55d59e2f344?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/ff6d2847-c931-4565-a618-f55d59e2f344?backUrl=%2Fru%2Fcatalog%2F06%2F06

Pa3HooOpasue mouex
y JPEBECHBIX
pacTeHui»

Mopdomorust cTeOIs.
IIpakTrnueckas

pabora  «l3yuenue
MOTIEPEYHOr0  CIuia

bubmuoteka LIOK https://academy-

36 CTBOJIAa PACTCHHH U content.apkpro.ru/ru/lesson/7bc57e22-a539-4af3-a34d-
aHAIINA3 BIIUSIHUSA e9clabc3eadf?backUrl=%2Fru%2Fcatalog%2F06%2F06
9KOJIOTHUECKUX
YCJIOBHI Ha pa3BUTHE
pacTeHuin»

AnatomMus  cTeOIs.

[IpakTuueckas

pabora  «l3y4yeHue

O0COOCHHOCTEH

aHATOMHUYECKOT0

— crebs bubmoreka L1OK https://academy-

37 content.apkpro.ru/ru/lesson/78764e4-f20f-44b8-baac-
/IBYAOIBHBIX 1 fc33771f0daf?backUrl=9%2Fru%2Fcatalog%2F06%2F06
OJTHOJIOJBHBIX
TPaBAHUCTBIX
pacTeHui, cTebiis
JIPEBECHBIX
pacTeHui
OyHkiu ~ cTeOIs.

JlaGoparopHas
pabora  «M3ydeHue bubnuoreka [1OK https://academy-

38 TPAHCIIOPTa BEILECTB content.apkpro.ru/ru/lesson/5040e9ed-ff51-464a-a764-
B crebie. Usyyenue f390f03a1086?backUrl=%2Fru%2Fcatalog%2F06%2F06
MeTamMop(o30B
mobera»

39 Mopdonorus nwucra. bubmmoreka [1OK https://academy-



https://academy-content.apkpro.ru/ru/lesson/7bc57e22-a539-4af3-a34d-e9c1abc3ea4f?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/7bc57e22-a539-4af3-a34d-e9c1abc3ea4f?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/7bc57e22-a539-4af3-a34d-e9c1abc3ea4f?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/7f8764e4-f20f-44b8-baac-fc33771f0daf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/7f8764e4-f20f-44b8-baac-fc33771f0daf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/7f8764e4-f20f-44b8-baac-fc33771f0daf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/5040e9ed-ff51-464a-a764-f390f03a1086?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/5040e9ed-ff51-464a-a764-f390f03a1086?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/5040e9ed-ff51-464a-a764-f390f03a1086?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/812f498a-7768-449b-a78a-045b3b361317?backUrl=%2Fru%2Fcatalog%2F06%2F06

IIpakTrnueckas

pabora  «M3yuenue
MOpP(OJIOTUH  JTHCTA
Ha KHUBBIX OOBEKTax

content.apkpro.ru/ru/lesson/812f498a-7768-449b-a78a-
045b3b361317?backUrl=%2Fru%2Fcatalog%2F06%2F06

WITH repbapHBIX

oOpasiax»

Amnatomus JIAcTA.

IIpakTrnueckas

pabota Bbubmuorexa LHOK https://academy-

40 «HccnenoBanue content.apkpro.ru/ru/lesson/812f498a-7768-449b-a78a-
aHAaTOMHMM JIUCTa C 045b3b361317?backUrl=%2Fru%2Fcatalog%2F06%2F06
MTOMOIIIBIO CBETOBOTO
MHUKPOCKOIIa

bubmuoteka LIOK https://academy-
41 DyHKIUU JTUCTA content.apkpro.ru/ru/lesson/c0fd25c4-ff90-4643-bc07-
b6679c8c9d4a?backUrl=%2Fru%2Fcatalog%2F06%2F06
DOTOCHHTES. bubmmorexa [1OK https://academy-

42 3HaveHHe content.apkpro.ru/ru/lesson/c0fd25c4-ff90-4643-bc07-
(borocuHTe3a b6679c8c9d4a?backUrl=%2Fru%2Fcatalog%2F06%2F06
JIncromnan, ero

43 IMPUYXHBI, MEXaHU3M
Y 3HaYEHUE B KU3HU
pacTeHus
Mopdonorus KopHs.

IIpakTuueckas
pabora  «M3ydeHue bubnuoreka [1OK https://academy-

44 Mop(doJIOrHH  KOPHS content.apkpro.ru/ru/lesson/09276de7-7d1f-4521-8e80-
Ha JKUBBIX OOBEKTaxX 19fbbc4137bf?backUrI=%2Fru%2Fcatalog%2F06%2F06
WIH repOapHbIX
obpazmax»

45 AnaTomus KOpH3L. bubmmoreka [1OK https://academy-

[IpakTnueckas

content.apkpro.ru/ru/lesson/c4a25f5a-e2d6-4ed6-bcl3-



https://academy-content.apkpro.ru/ru/lesson/812f498a-7768-449b-a78a-045b3b361317?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/812f498a-7768-449b-a78a-045b3b361317?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/812f498a-7768-449b-a78a-045b3b361317?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/812f498a-7768-449b-a78a-045b3b361317?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/812f498a-7768-449b-a78a-045b3b361317?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c0fd25c4-ff90-4643-bc07-b6679c8c9d4a?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c0fd25c4-ff90-4643-bc07-b6679c8c9d4a?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c0fd25c4-ff90-4643-bc07-b6679c8c9d4a?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c0fd25c4-ff90-4643-bc07-b6679c8c9d4a?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c0fd25c4-ff90-4643-bc07-b6679c8c9d4a?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c0fd25c4-ff90-4643-bc07-b6679c8c9d4a?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/09276de7-7d1f-4521-8e80-19fbbc4137bf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/09276de7-7d1f-4521-8e80-19fbbc4137bf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/09276de7-7d1f-4521-8e80-19fbbc4137bf?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c4a25f5a-e2d6-4ed6-bc13-f55556dc64a0?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/c4a25f5a-e2d6-4ed6-bc13-f55556dc64a0?backUrl=%2Fru%2Fcatalog%2F06%2F06

46

47

48

49

50

pabora  «UM3yueHue
AQHATOMHYECKOTO
CTPOCHHS KOpHS Ha
TOTOBBIX
MHKpOIIpenapaTax»

DOyHKINU KOpHSL.
JlaboparopHas
pabora  «M3yueHue
CTPOCHUSI KOPHEBBIX
BOJIOCKOB c
MOMOIIBIO CBETOBOTO
MUKPOCKOTIa

MunepanbHOe
MUTaHUE PACTCHUI

Hpixanue KOPHSL.
JlaboparopHast
pabora
«HccnenoBanue
BJIMSIHUSL BO3/lyXa Ha
pasBUTHE KOPHEW»

Bunonsmenenus
KOpHEeM 51 1704
¢dysknuu.JIaboparop
Has pabota
«3yueHue
MeTaMop(0o30B
KOPHSI»

BereratuBnoe
pa3MHOXEHHUE
LBETKOBBIX pPacTCHUI
W €ro 3HauYeHHE B

f55556dc64a0?backUrl=%2Fru%2Fcatalog%2F06%2F06

Bu6nuoreka L{OK https://academy-
content.apkpro.ru/ru/lesson/cfc37c46-39e9-4¢55-a23c¢-
78cd748a0009?backUrl=%2Fru%?2Fcatalog%2F06%2F06

Bu6nmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/cfc37c46-39e9-4¢55-a23c¢-
78cd748a0009?backUrl=%2Fru%?2Fcatalog%2F06%2F06

bubmuoreka LIOK https://academy-
content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c¢-
78cd748a0009?backUrl=%2Fru%?2Fcatalog%2F06%2F06

bubmunoreka ILIOK https://academy-
content.apkpro.ru/ru/lesson/f2c331fc-570d-4e50-bffb-
eb4e6f74f2c6?backUrl=%2Fru%2Fcatalog%2F06%2F06



https://academy-content.apkpro.ru/ru/lesson/c4a25f5a-e2d6-4ed6-bc13-f55556dc64a0?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/cfc37c46-39e9-4c55-a23c-78cd748a0009?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/f2c331fc-570d-4e50-bffb-eb4e6f74f2c6?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/f2c331fc-570d-4e50-bffb-eb4e6f74f2c6?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/f2c331fc-570d-4e50-bffb-eb4e6f74f2c6?backUrl=%2Fru%2Fcatalog%2F06%2F06

€CTCCTBCHHBIX
YCIIOBHSIX u B
CEIIbCKOXO3SIUCTBCHH
Ol mpakTHKe

Knonuposanue
pacTeHui.
MUuUKpOKIIOHAJIBHOE
Pa3MHOXXEHHUE
pacTeHui.
Knerounas
WH)XCHEPHS KaK
Bu6nuoreka L{OK https://academy-
COBpEeMEHHas
51 content.apkpro.ru/ru/lesson/81333443-d989-459d-8574-
TCXHOJIOT'UA
2ea86064e526?backUrl=%2Fru%?2Fcatalog%2F06%2F06
Pa3sMHOKEHUS
pacTeHui.
IIpakTuueckas
pabota «MeTobl
MHUKPOKJIOHAJILHOTO
pa3sMHOKEHUS
pacTteHui»
Ilousa.
X bubmnuoreka LIOK https://academy-
apaKTepUCTHKA
52 HOUBLL content.apkpro.ru/ru/lesson/030017f9-e928-4a8b-be5f-
0 ) c3ef3b741bef?backUrl=%2Fru%2Fcatalog%2F06%2F06
Pa3nooOpasue nous
bubmorexa [TOK https://academy-
TlouBa. Ilmomopomue
53 HoUBLL Y 106 DS content.apkpro.ru/ru/lesson/030017f9-e928-4a8b-be5f-
- 2 /100P c3ef3b741bef?backUrl=92Fru%2Fcatalog¥%2F06%2F06
Knaccudukarus
[{BeTKOBBIX. Bu6mmoreka LIOK https://academy-
54 JIBylONBHEIE. content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-
CemeicTBO ae4h8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07

KpecToupeTHsbIX.



https://academy-content.apkpro.ru/ru/lesson/81333443-d989-459d-8574-aea86064e526?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/81333443-d989-459d-8574-aea86064e526?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/81333443-d989-459d-8574-aea86064e526?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef?backUrl=%2Fru%2Fcatalog%2F06%2F06
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07

55

56

IIpakTrnueckas
pabora
«OmnpenencHne
MpeICTaBUTENCH
ceMencTBa
Kpecrouernbix
HCIIOJIb30BAaHUEM
onpeneauTencu

pacreHui WA

OTIpeIeINTEBHBIX
KapTO4EeK»

CemelicTBa
Po3zouerHbIe
IlacnenoBsie.
[IpakTuueckas
pabota
«Omnpenenenune
IIpEeACTABUTENIEH
CEMEHCTB
HCIIOJIb30BaHUEM
OnpeAeuTeNnei

pacTeHui W

OIpEACIIUTCIIbHBIX
KapTO4YCK»

CemeiicTBa
CJI0’)KHOLIBETHBIE
MOTBUIBKOBEIE.
IIpakTnueckas
paboTa
«Onpenenenue
npeacTaBUTeNeH
CEMENCTB

u

bubmuoreka LIOK https://academy-
content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-
ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07

bubmuoreka L1OK https://academy-
content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-
ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07



https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07

57

58

HCIIOJIb30BAaHUEM
onpeneauTenei
pacTteHuit 380
ONpeIeTUTENbHBIX
KapTO4YeK»

OnHOIOJIBHBIE
pacTeHus..

CewmelicTBa
AMapuIIUCOBBIE U
3naku.
IIpakTuueckas
pabota
«Ompenenenue
MpeACTaBUTENCH
CEMEUCTB c
UCIIOJIb30BaHUEM
onpeneauTeneu
pacteHuit I
OTIpeIeINTENbHBIX
KapTOYeK»

CemelicTBa
JInneiasie u
OpxunHele.
«Omnpeneneane
npeIcTaBUTeNeH
ceMelcTB c
HCITOJIb30BaHUEM
onpeneauTeneu
pacteHuit I
OTIPEACITUTENEHBIX
KapTOYEK»

bubmuoteka LIOK https://academy-
content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-
ae4h8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07

bubmuoreka LIOK https://academy-
content.apkpro.ru/ru/lesson/6c4e7b1f-ba5a-4505-a160-
60ab36fa8h3a?backUrl=%2Fru%2Fcatalog%2F06%2F07

59

Pactrenuss u cpena



https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6cc87f4f-6038-4663-8787-ae4b8838a47e?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6c4e7b1f-ba5a-4505-a160-60ab36fa8b3a?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6c4e7b1f-ba5a-4505-a160-60ab36fa8b3a?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/6c4e7b1f-ba5a-4505-a160-60ab36fa8b3a?backUrl=%2Fru%2Fcatalog%2F06%2F07

oOnuTaHus

60 DKoJoruueckKue
TpyNIbl pacTEHUI
Pacturenbnoe bubmuorexa ITOK https://academy-

61 COOOTIECTBO content.apkpro.ru/ru/lesson/68a7b9a2-33c8-4988-8b9d-
(puTorenos) e6276bbac8f2?backUrl=%2Fru%2Fcatalog%2F06%2F05

bubmuoteka LIOK https://academy-
Pacturenpabie
62 C00BMIECTE TECOB content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-
teersa 1 bc142ffe80982backUrl=%2Fru%2Fcatalog%2F06%2F05
PacturenbHbie bubnuoreka [1OK https://academy-

63 COO00IIeCTBa  JIyTOB, content.apkpro.ru/ru/lesson/e61519da-07h3-422b-8822-
MOJIEN U ITyCTHIHb bc142ffe8098?backUrl=%2Fru%?2Fcatalog%2F06%2F05
PactutenbHbie bubnuoreka [1OK https://academy-

64 coob1ecTBa 00JIOT U content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-
TYHIPBI bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
CmeHa

65 pacTHTENHHBIX
coo0I11ecTB

66 Pazputne
PacTUTENTHLHOTO MUPA
KynpTypHbIE
pacteHuss W HX
MIPOUCXOXK/ICHHE.

67 [IpakTnueckas
pabora  «l3ydyeHue
CeIIbCKOXO03SMCTBEHH
BIX PAacTEHUH CBOETO
peruoHa»

[ocneacraus Bu6muorexa LIOK https://academy-
68 JEATENbHOCTU content.apkpro.ru/ru/lesson/dbObe696-ca74-4405-9fh8-

YCJIIOBCKaA B

a6¢hb9c236¢6?backUrl=%2Fru%2Fcatalog%2F06%2F05



https://academy-content.apkpro.ru/ru/lesson/68a7b9a2-33c8-4988-8b9d-e6276bbac8f2?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/68a7b9a2-33c8-4988-8b9d-e6276bbac8f2?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/68a7b9a2-33c8-4988-8b9d-e6276bbac8f2?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/e61519da-07b3-422b-8822-bc142ffe8098?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/db0be696-ca74-4405-9fb8-a6cbb9c236c6?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/db0be696-ca74-4405-9fb8-a6cbb9c236c6?backUrl=%2Fru%2Fcatalog%2F06%2F05
https://academy-content.apkpro.ru/ru/lesson/db0be696-ca74-4405-9fb8-a6cbb9c236c6?backUrl=%2Fru%2Fcatalog%2F06%2F05

9KOCHCTEMAX.
Oxpana

PacTUTEIHLHOTO MUpa

OBIIEE KOJIMYECTBO
YACOB 1o
[TPOI'PAMME

68

28




8 KVIACC

KoanuecTBo yacoB

Ne Hara DJIeKTpOHHBIe HU(POBBIE 00pa3oBaTeJbHbIE
Tema ypoka Konrpoabusie  IlpakTuuyeckue
n/n Bceero U3YYCHHMs  pecypchl
padoTsI padoTsI
Mukonorus — Hayka o Bu6nmnoreka LIOK https://academy-

1 rpubax. Oo0mas 1 content.apkpro.ru/ru/lesson/9b9393e5-3adf-4f56-bdla-
XapakTepuCcTUKa rpuOoOB e4ffe7bc7d8a?backUrl=%2Fru%2Fcatalog%2F06%2F07
3UTrOMHULETEI u
ACKOMMUIIETHL.

n 6ota Bbubmuorexa LHOK https://academy-
pakTuieckas pa

2 @yuene crpoes 1 1 content.apkpro.ru/ru/lesson/5c486968-979e-4767-a81e-

3f314eeec2b9?backUrl=%2Fru%2Fcatalog%2F06%2F07
IIJIECHEBBIX rpuOOB:
MYyKOpa ¥ TIEHUIIIIIIA
BasunmoMuneTsl.
[IpakTuueckas pabota
«M3yuenne ocoOeHHOCTEH bubanorexa L{OK https://academy-

3 CTPOCHHS TUIOJIOBBIX TeT 1 1 content.apkpro.ru/ru/lesson/5c486968-979e-4767-a81e-
HUIIOYHBIX TpUOOB Ha 3f314eeec2b9?backUrl=%2Fru%2Fcatalog%2F06%2F07
MUKPOCKOITUIECKUX
rperapaTax 1 MyJIsDKax»

I'pubononoOHBIE
Opra’Hu3MBbl.
JlaGopatopHnas pabota

4 «M3yyenne cTpoeHHA U 1
KU3HEHHOTO UK
¢uTOodTOPHI Ha >KUBOM H
repbapHOM MaTepraie»

JInimaiHUKY. bubanorexa L{OK https://academy-

5 [IpakTraeckas pabora 1 1 content.apkpro.ru/ru/lesson/3c50b3d6-c6bb-43f7-a543-

«H3yuenue CTPOCHHS eda6bla55dad?backUrl=%2Fru%2Fcatalog%2F06%2F07



https://academy-content.apkpro.ru/ru/lesson/9b9393e5-3adf-4f56-bd1a-e4ffe7bc7d8a?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/9b9393e5-3adf-4f56-bd1a-e4ffe7bc7d8a?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/9b9393e5-3adf-4f56-bd1a-e4ffe7bc7d8a?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/5c486968-979e-4767-a81e-3f314eeec2b9?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/5c486968-979e-4767-a81e-3f314eeec2b9?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/5c486968-979e-4767-a81e-3f314eeec2b9?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/5c486968-979e-4767-a81e-3f314eeec2b9?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/5c486968-979e-4767-a81e-3f314eeec2b9?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/5c486968-979e-4767-a81e-3f314eeec2b9?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/3c50b3d6-c6bb-43f7-a543-eda6b1a55da4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/3c50b3d6-c6bb-43f7-a543-eda6b1a55da4?backUrl=%2Fru%2Fcatalog%2F06%2F07
https://academy-content.apkpro.ru/ru/lesson/3c50b3d6-c6bb-43f7-a543-eda6b1a55da4?backUrl=%2Fru%2Fcatalog%2F06%2F07

JTUIIATHIKOB (Ha
repOapHbIX 00pa3iax)»

3nayenne  TpubOB B

6 MIPUPOIE u JKU3HU
YeJoBeKa
OO0mue u clenraibHbIe
paszemsI — bubmuoteka LIOK https://academy-

7 Kparkas HeTopHs content.apkpro.ru/ru/lesson/c0109913-28e2-4126-8b84-

1dcal626db7a?backUrl=%2Fru%?2Fcatalog%2F06%2F08

Pa3sBUTHUA 300JI0THHN

Crpoenue JKUBOTHOM

kietkn.  JlabGoparopHas

pabota «MccnemoBanue

KIIETOK 101 MEKDOCKOTIOM bubmnuoteka LIOK https://academy-

8 a BpEMCHHBIX content.apkpro.ru/ru/lesson/bd5¢c22f9-eca6-4b6a-9427-

3ada37a239e2?backUrl=%2Fru%?2Fcatalog%2F06%2F08

MUKpoOIpenaparax.

CpaBHEHME pacTUTENBHON

U )KUBOTHOM KJIETOK»

Txanu JKUBOTHOT'O

OpraHusMma. bubmmoreka L1OK https://academy-

9 Jlaboparopnas pabota content.apkpro.ru/ru/lesson/bf61a2c1-7d65-4fe8-8821-
«3yueHne TKaHel 1e493d0e2f06?backUrlI=%2Fru%?2Fcatalog%2F06%2F08
YKUBOTHBIX)

Opranbl ¥ CHUCTEMBI

10 OpraHoB YKUBOTHOTO
opraHusma
OTanbl ¥ TAMNLI TATAHWS y
KUBOTHBIX.

1 Jlaboparopnas pabora
«3yueHue MUTaHUs
MpocTeiero nox,

MHKPOCKOIIOM Ha



https://academy-content.apkpro.ru/ru/lesson/c0109913-28e2-4f26-8b84-1dca1626db7a?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/c0109913-28e2-4f26-8b84-1dca1626db7a?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/c0109913-28e2-4f26-8b84-1dca1626db7a?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/bd5c22f9-eca6-4b6a-9427-3ada37a239e2?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/bd5c22f9-eca6-4b6a-9427-3ada37a239e2?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/bd5c22f9-eca6-4b6a-9427-3ada37a239e2?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2Fru%2Fcatalog%2F06%2F08
https://academy-content.apkpro.ru/ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2Fru%2Fcatalog%2F06%2F08

BPEMEHHBIX
MUKpoOTIpenapaTax»

12

OcoOeHHOCTH ~ THUTaHUS
MO3BOHOYHBIX KHBOTHBIX.
JlaGoparopHnas pabota
«3yueHue MUATaHUA
OTACIBHBIX
HpEeACTABUTENICH
Pa3INIHBIX TPy
JKHUBOTHBIX)

13

14

15

16

17

18

OBOIONHNS
NULIEBAPUTEIBHON
CHCTEMBI

Tpancnopt TEna y
0ecro3BOHOYHBIX
AKHUBOTHBIX

KpoBeHocHast ~ cucrema
ITIO3BOHOYHBIX KUBOTHBIX
OBomoNMsT  KPOBEHOCHOM
CHUCTCMbI Y ITO3BOHOYHBLIX
KHBOTHBIX

JlpIxaHue y *KHBOTHBIX

JpixaHue >KUBOTHBIX B
BOJIHOM cpefie

19

HblxaHI/Ie JKNUBOTHBIX B
Ha3eMHOU cpefie

20

Crpoerue
BBICTTUTEIILHOW CHUCTEMBI
y )KUBOTHBIX. OcMOC

21

DBOTIONUS
BBIJEJIUTEIIFHON CUCTEMBI




22

Y JKUBOTHBIX

BI)II[GJ'II/ITGJ'II:HI)IC CHCTCMBbI
AKTUBHOI'O THUIIA

23

24

Buggr CKeJIeTOB y
JKUBOTHBIX

OBOJTIOTIHS OTIOpHO-
[IBHFaTeHBHOﬁ CUCTCMBI Yy
MO3BOHOYHBIX YKHUBOTHBIX

25

[TepeaBuxenue
XKHUBOTHBIX B Pa3IMYHBIX
cpenax oOuTaHus

26

27

Peryisums
KU3HEACATETbHOCTH y
JKUBOTHBIX
HepBHas perymsmus y
JKUBOTHBIX

28

29

I'opMoHanbHas peryisnus
Y JKUBOTHBIX

OOmass  xapakTepHuCTHKa
KHUIIEYHOTIOJIOCTHBIX

30

31

32

I'uapounsble.
JlaGopatopHnas pabota
«M3yyenne cTpoeHHA U
KU3HEACSITETHHOCTH
TUIPBD)

CuucdounnHsre.
DopMHUpPOBAHUE MENY3HI
Kopannoseie TIOJTUTIBI.
JlaboparopHnas pabora
«U3yueHne XHMHYECKOTO
cocraBa cKkejera




KOJIOHHAJIbHBIX
KOPaJIJIOBBIX ITOJIMIIOB»

33

34

OOmwmii mIaH CTPOCHHUS
TPEXCIONHOTO
KUBOTHOT0.OCOOCHHOCTH
OpraHH3aluu
TPEXCIOWHBIX KUBOTHBIX

OO0mass  xapakTepuCTHKa
yepBei

35

36

37

38

Ocobennoctu
OpraHu3aluyd  TUIOCKUX
yepBel.  JlaGoparopHas
pabora «3ydyenne
KHU3HECSITEITBHOCTH,
BHCHIHCTO WU BHYTPCHHETO
CTPOCHUSI TPECHOBOIHBIX
IJIOCKUX YepBEeil»

[pucnocobnenue
IUIOCKUX yepBei K
MapasuTU3MYy.
Jlaboparopnas pabota
«3yuenne CTpPOEHUs
MapasUTHYECKUX TIOCKUX
yepBel  Ha  BJIAXKHBIX
npenapaTax»

JlenTouHbIC ucpBU

OcobeHHOCTH

OopraHu3anuu KPYTJIIBIX
gepBeil.  JlaGoparopHas
pabota «3ydyenue
CTPOEHHUSI UEeJIOBEUECKOU




39

(cBUHOI) ackapuIbD)

Crpoenne u  (QYyHKUIUH
KPYTJIBIX YyepBen.
JKuzHeHHbI UK
YeJI0BEUYECKOM acKapuabl

40

Ocobennoctu
OpraHM3alliy  KOJIBYATHIX
yepBer.  JlabGoparopHas
pabora «Uzyuenue
BHEIITHETO M BHYTPEHHETO
CTPOCHUS JI0’KEBOTO
4epBs»

41

42

Opranmzamst ~ TOJOCTH
TeJla KOJNbYaThIX YEpBEi

Pasmuoxenue u
pa3HOO0pa3ue KOJIbYaThIX
yepBei.  JlabGoparopHas
pabota «M3yuyenne
BHEIIHETO ¥ BHYTPEHHETO
CTPOCHUSI MEAUIMHCKOM
TIUSIBKH. N3yuenue
CTPOEHHUS
MHOTOIIETUHKOBBIX
yepBei»

43

OOmiass  XapakTepHCTHKA
MOJUTIOCKOB. bproxoHorue
MOJUTIOCKH.

JlaGopatopHnas pabota
«/3ydyeHne BHEUIHET0 W
BHYTPCHHETO  CTPOCHUS
OpPIOXOHOTOT0 MOJLUTIOCKA




44

JIBycTBOpUaTHIC
MOJLITIOCKH.
JlaboparopHnas pabora
«3yyeHne BHEUIHETO U
BHYTPEHHETO  CTPOCHUS
JIBYCTBOPYATOTO
MOJLITFOCKa)

45

I'onoBoHOrME MOJIIIOCKH.
Jlaboparopras pabota
«3ydyeHne BHEIIHETO U
BHYTPEHHETO  CTPOEHUS
TOJIOBOHOT'OTO
MOJIITFOCKa)

46

47

Ocobennoct
OpraHu3aIuu
YICHUCTOHOI'UX.

Knacc PakooOpasHbie.
Jlaboparopnas pabota
«3ydyenne BHEITHETO
CTPOEHUSI U KOHEYHOCTEU
pakooOpa3nbIx. M3ydenne
BHYTPEHHETO  CTPOCHUA
pakooOpazHOTO»

48

49

50

MHuoroo0pasue u
3HAYECHHUE PAKOOOPA3HBIX

Knace IlaykooOpasHble.
Crpoenune u Mopdoiorus,
pa3zHooOpasue
MayKoOOpa3HBIX

MHuoroo6pasue
MayKooOpa3HbIX




Knacc Hacexowmple.
JlaGoparopHnas pabota
«3yueHue CTPOCHUSA
poToBOTO  ammapata u

51 .
KOHEYHOCTEH
Hacekomoro.  HM3syueHue
BHYTPEHHETO  CTPOCHUS
HACEKOMOT0»
Buytpenne CTPOCHUE,

52 pa3MHOKEHHE U pa3BUTHE
HACEKOMBIX
OcHOBHEIE OTPSABI

53 HAaCEKOMBIX C HETIOJHBIM
MpeBpaleHeM
OcHOBHBIE OTPS/ABI

54 HACEKOMBIX C  IIOJIHBIM
MpeBpaieHeM
(Yemryexpbuibie)
OcHOBHBIE OTPS/ABI
HACEKOMBIX C  TIOJIHBIM

55 MpeBpalieHneM
(PKecTkoKkpbLibIE u
[lepenoH4YaTOKpHLIBIE)
OcHOBHBIE OTpsABI

56 HAaCEKOMBIX C  IOJHBIM
MpeBpaleHIeM
JBykpoutsie u biioxm)
OOuiecTBeHHbBIE

57 HaceKkoMmble. MeIOHOCHBIE
MTYEeITbI

58 Ocobennoctu




OopraHuvsanun  XOpAOBbIX
KHUBOTHBIX

59

IToaTun
T'onoBoxopi0oBHIE.
JlaGoparopHnas pabota
«3ydyeHre BHEIIHEr0 u
BHYTPEHHETO  CTPOCHUS
JJaHIIETHUKA Ha
(hbMKCHPOBaHHBIX
mpernapaTax»

60

61

OO6mwmii 0030p CTpOCHUS U
Pa3BUTHSL  TTO3BOHOYHBIX
’KUBOTHBIX

OO0mas xapakTepuCTHKa
pBIO

62

Mecra obuTaHus,
BHEIIHEE  CTPOCHHE C
CKeJIeT pHIO.
JlaGoparopHas pabota
«3yuenue ckesera
KOCTHBIX u XpAOICBBIX
pBIO»

63

Buytpennee crtpoeHue u
KHU3HEIESTENbHOCTh PHIO.
Jlaboparopnas pabora
«U3yuenne BHYTpEHHETO
CTPOCHUS PHIOBI»

64

PasmHOXeHME U pa3BUTHE

pBIO

65

XpsieBbie PBIOEIL.
JlaGopatopHnas pabota




«MzyueHnue pazHooOpaszus
pBIO»

66

67

68

Kocthbie PBIOBL.
Jlaboparopnas pabora
«Ormpenenenne Bo3pacra
PBIO TIO HerTye»

Poxs pei0 B mpmpome u
JKHU3HH YeJIOBEKa

OO0mas xapakTepuCTHKa
3€MHOBOJIHBIX.
Jlaboparopras pabota
«M3yueHne cKenera
JSTYILIKID

69

BnHyTpeHHee cTpoeHue H
KU3HEACATEIbHOCTh
am¢uowmii. JlaboparopHas
pabora «M3y4yenne
BHYTPEHHETO  CTPOEHUS
JIATYIIKA ¥ TPUTOHA»

70

71

JKn3uenusii ITAKJI
am¢ubwmii. JlaboparopHas
pabota «M3yqyenne
WHAWBUAYATBEHOTO

Pa3BUTHS 36MHOBOTHOT 0

MHoroo0pasue, 3HaYeHHE
W OXpaHa 3eMHOBOJTHBIX

72

OOmiasi  XapakTepHCTHKA
MIPECMBIKAIOLIMXCSL.

Jlaboparopnas pabora
«/3yueHrue BHEIIHET0 U
CTPOCHHUS SIIIEPHIIBL.




N3yuenue cKenera
SIIIEPULIBD)

73

BnyTpeHHee cTpoeHuE U
KU3HEACATEIBHOCTD
pentunuit. JlaGoparopnas
pabora «3yqyenne
BHYTPEHHETO  CTPOEHUS
SIIIEPULIBI»

74

75

PasmHOXeHME U pa3BUTHE
penTuiInit

PaznooOpaszue penTuimi.
Smepupt u 3MEH.
Jlaboparopras pabota
«M3ydyenne paszHooOpaszms
MPECMBIKAIOIIHXCSD»

76

PaznooOpasue pentuiumii.
UYepenaxu M KPOKOJIMIIBI.
3HaueHWe W OXpaHa
MMPECMBIKAIOIINXCSA

77

78

OOmiass  XxapakTepHCTHKA
OTHUIL. JlaGopaTopHast
pabota «M3yqyenne
BHEIITHETO CTPOCHUS
OTHID

OnopHo-ABHUTraTeIbHAS
cucremMa TITHII.
JlaGopatopHnas pabota
«3yueHue BHEITHETO
CTPOCHUSI W IEPbEBOTO
MoKpoBa nTHL. M3yueHue
CKeJeTa ITHIBD»




79

Bnyrpennee CTpOcHUE
TITHUI]

80

Opranbl 4yBCTB, HEpBHas
CHCTEMa M IIOBEIEHHUE
IITHUII

81

PasmHuoxxeHue u pazButue
n nrun.  JlabopaTopHas
pabora «3ydyenne
CTPOEHUS Ailla NTUL

82

83

84

85

86

OKOJOTHYeCKHe TPYIIIbI
ITHIL

Cucremarnueckue
TPYIIIIBI IITHII.
[IpakTryeckas pabota
«Omnpenenenne NTUI ¢
HCIIOJIb30BAaHUEM
ompeaenuTenen»

3HadeHUE U OXpaHa Tun

OpFaHI/I3aI_II/I$I U CTPOCHHUC
MJICKOIIUTAIOINX

OmnopHo-ABUraTeIbHAs
cucTeMa
MJIEKOIIUTAIOMINX.
Jlaboparopnas pabora
«3yuenne CTpPOEHUs
yepena u 3yOHOM
CHCTEMBI Pa3IMIHBIX
MJIEKOIIUTAIOMINX.
N3yuenue CTPOEHUS
CcKeJeTa
MJIEKOITUTAIOIINX




87

Bnyrpennee CTpOcHUE
MJIEKOIUTAOIUX

88

OpFaHI:.I YYBCTB, HCpBHAasd
CUCTeéMa M  IIOBCICHHC
MIJICKOIIMTAOIINX

89

Pazmuoxenue u Pa3BUTUC
MJICKOIINTAKOIIHUX

90

91

Ce30HHBIE W3MEHEHUS B
JKU3HU MJIIEKOIIUTAFOLIAX

Mmuoroobpazue
MIJICKOIINTAIOIUX.
Jlaboparopras pabota
«M3ydyenne pasHooOpaszus
MJIEKOITUTAIOIINX)

92

93

3HaueHWe W OXpaHa
MJIEKOITUTAFOIIIAX
DBOTIONNS

0€ECII03BOHOYHBIX
JKUBOTHBIX

94

95

96

DBOIIOIUSI XOPAOBBIX
’KMBOTHBIX

Okonoruueckue HhakTopsl

Cpensl oOuTaHus
JKUBOTHBIX

97

HOHy_HSIHI/II/I KHUBOTHBIX

98

DKocucTema.

[pakTuueckas pabota
«3ydyeHne TPUPOIHOIO
cooOImecTBa: cocraBa H

CTPYKTYPBI»




99

JKvBoTHBII MHUP
MIPUPOJIHBIX 30H 3eMJITU

100

101

102

BosnelicTBre uenoBeka Ha
JKUBOTHBIX B IIPUPOE

3HaveHME JIOMAIITHAX
JKUBOTHBIX B  JKU3HU
genoBeka. JlaboparopHas
pabora «HabOmonmenus 3a
OTULIAaMU B TOPOJACKOH
cpene»

OxpaHa )KHBOTHOTO MHpa

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

102




9 KJIACC

KoJnuecTBo yacos DJ1eKTPOHHbIE
Ne Hara nudposbie
n/n Tema ypoxa Bcero Kontpoarueie  Hpakriteckue u3yueHuss  o0pa3oBaTeibHbIE
padoTsI padoTsI pecypeni
1 Cucrema OHMONOTHYECKMX HAyK, H3yYaroINX 1
YenoBeKa
2 XHUMHUYECKHUI COCTaB KIIETKH 1
3 [TpocTpancTBeHHAs CTPYKTYypa u 1
Oouonornueckue HyHKIUU OSIKOB
Cocras, cTpoeHre u (yHKINY JUMHAI0B
5 Cocras, cTpoeHne u QyHKIUH YTIIEBOI0OB
6 Cocras, crpoeHre ¥ (QYHKIIMH HYKIEHHOBBIX 1
KHCIIOT
OOMeH BeuIecTB U MPEBpaIleHHE SHEPTUH
Perynsiuus n HapynieHust oOMeHa BEIecTB
9 Kierounoe cTpoeHHe OpraHn3MOB KHBOTHBIX 1
U YeJIOBeKa
Crpoenne kierku. [lpaktmueckas paboTa
10 «[IpocMOTp BNEKTPOHHO-MHUKPOCKOITUYECKUX 1 1
¢dororpaduii npenapaToB CTPOCHUS KIETKU U
MEXKIIETOYHBIX KOHTAKTOBY
11 Snapo knetku. KnetouHblit Uk
12 MHuoroo6pasue u nudhepeHInpoBKa KIETOK
Tuner  TkaHeu OpraHM3Ma  4YeJOoBeEKa.
13 [paktudeckas padota « MUKpOCKOIHPOBaHHE 1 1
MpenapaToB OCHOBHBIX TUTIOB TKaHEH»
14 OnurenuanbHble TKAHU
15 CoenunuTenpHas TKaHb: CBOMCTBA, THUIIBI




KJICTOK, XapaKTCPUCTUKA  MCKKIICTOYHOI'O

BEIIeCTBa

16 Knaccudukarus coeIMHUTENEHBIX TKAaHEH 1

17 CkeneTHas MbIIlI€YHAs TKaHb 1

18 Ceppaednas 1 T71aKasi MbIILIEYHbIE TKAHU 1

19 Hepsnast TkaHb: HEHPOHBI U HEHPOTTIUA 1

20 HepsHble BoJIOKHA 1 HEPBHBIE OKOHYAHUS 1
Opranu3zanys HEpBHOMU CUCTEMBI.

21 [paxTuueckas pabota «3ydyenne 1
THCTOJIOTMYECKUX  TPENapaToB  OpPraHoOB
HEPBHOU CUCTEMBI»

22 Crpoenue u (yHKIUU CIMHHOTO MO3Ta 1
IIpononroBatelii U 3aJHUN OTIEIBI TOJIOBHOTO

23 mosra. llpaktmyeckas pabora «UM3ydenue 1
CTPOCHUSI TOJIOBHOT'O MO3Ta Ha MaKeTax»

24 CpenHuii ¥ TPOMEXKYTOUYHBIH  OTHAEIBI 1
TOJIOBHOTO MO3Ta

o5 CrtpoeHne OONBIIMX MOJYIIAPUN T'OJOBHOTO 1
Mo3ra

26 Pednexcer n pednexropHas myra 1

97 MeTobl ncceI0BaHusl MO3TOBOW aKTUBHOCTH 1
W CTPOEHHS CTPYKTYP HEPBHOMN CHCTEMBI

28 Hapymenust paGoThl HEPBHOM CUCTEMBI 1

29 CTpoeHue CEHCOPHBIX CUCTEM 1

30 Opransl  3penus. JlaGopatopHas pabora 1
«W3yueHne cTpoeHUs OpraHa 3peHHsD»

31 Hapymienuns 3penust 1 METOBI UX JICUEHUS 1

39 Opranel  cmyxa. JlaGopartopHast  pabora 1

«M3y4eHne CTpoeHHs OpraHa CiIyXxa»




OpFaHI:I O60H$[HI/I}I, OCA3aHusd, BKYyCa,

33 paBHOBECHS. JlaGoparopHas pabota
«M3ydeHne THCTOJOTHYECKHX IPErapaToB
OpPTaHOB YYBCTBY

34 DHIIOKpUHHAS CUCTEMA

35 OmnpeneneHne W OCHOBHBIE XapaKTEPUCTUKU
TOPMOHOB
Kenesnl BHYTPECHHEN CEKpeLuu.

36 Jlaboparopras pabota «3ydyenne
TUCTOJIOTMYECKUX IPErnapaToB SHIOKPHUHHBIX
OpTaHOBY

37 Kenespl cmemanHoi cekpenuu. Perymanus
JIEATEIbHOCTH KEJIE3 BHYTPEHHEN CEKPELUU

38 OHJOKpUHHBIC 3a00JICBaHMS U UX JICUCHHUES

39 PeduiexropHas Teopus noBeaeHUS

40 CurnanpHple  cucTeMbl. Peun.  IlaMAaTb.
MpelieHue

41 KoruutuBHbIE (QYHKIIMY HEPBHOM CHCTEMBI

42 Hapyenus MOBEJICHUS, COBpEMEHHBIE
METO/TbI JICUECHUS

43 Anaromus koctu. CoelMHEHHsI KOCTel
OceBoit  ckenmer. IIpakTtuueckas pabora

44 «3yueHre CTpOeHHs CKeJeTa 4YeloBeKa Ha
MaKeTax»»

45 CkeJeTsl I0COB KOHEYHOCTEH M CBOOOIHBIX
KOHEUYHOCTEH

46 Hapymienuss cTpoeHHsI CKENETHOH CHCTEMBI,
WX TPOQUIAKTHKA U JICUCHHE

47 Crtpoenne u paboTa MBIIIIIT

48 OCHOBHBIE MBIIIIIBI TETa YeJTOBEeKa




[MpodunakTka ¥ JCUYCHUE MOBPEIKICHUIA

OIOPHO-/IBUTATEIBHOTO amnmapara.
49 [Ipaxktnueckas pabora «Oka3zaHue TIEPBOU
MOMOIIM TpPH TOBPSKACHHU CKEleTa |
MBIIIIID
Anaromust cepama. JlaboparopHas paboTta

50 «[TpocMOTp THCTOJIOTHMYECKUX MpErapaToB
CEpPAECYHOMN MBIILILIBI»

Pabora cepama. [lpakthueckas pabora

51 «3MepeHne apTepHaIbHOTO JaBICHUS U
MyJIbCa»

59 Hapymenus pabotbl cepaua. Jlabopatopras
pabota «aeKTpoKapauorpadmsny
KposenocHas cucrema. JlabopaTopHas pabora

53 «/3yueHre THCTOJNIOTHUECKUX MpenapaToB
CTEHOK COCYJIOB

54 Kpyru kpoBooOpaienusi. Ilepas momorib
MPU KPOBOTEUCHUSIX

55 AHatomus TUM(ATHYECKOW CUCTEMBI

56 BryTpennss cpena oprannsma
CocrtaB u (HOpPMEHHBIC 3JIEMEHTBI KPOBH.
Oputpouutel U TpoMOOIHTHL. JlaboparopHas

57 pabora «3yuenne TUCTOJIOTHYECKHUX
npernaparoB KPOBH u OpraHoB
KPOBETBOPECHUSI»

CoctaB M (OpPMEHHBIC JJIEMEHTHI KPOBH.

58 JleiKOIUTEI. JlaboparopHast pabora
«/3ydeHre THCTOJIOTHYECKUX MpEnapaToB
KPOBH M OPT'aHOB KPOBETBOPECHHUS»

59 I'pynmel kpoBU

60 MexaHu3Mbl ~ 3allMThl  OpraHu3Ma  OT




UHpEKIIH

61 Opranbsl UMMYHHOW CHUCTEMBI

62 BpoxneHHbIi 1 TpHOOpETEeHHBI UMMYHUTET

63 HewnHdeknnoHHBIH HIMMYHUTET

64 HNudexmmonnne 3a00eBaHUs u ux
npoduIaKTHKa
AnHaromus JIBIXaTeNbHOM CUCTEMBL.

65 Jlaboparopras pabota «3ydyenne
THCTOJIOTHYECKHX  TPENapaToB  OpPraHoOB
TIBIXAHHSD)
Jlerkue  w  [JpIXaTeNbHBIE  JIBHIKCHUSI.

66 [IpakTnueckas pabdora «3mepenne obOxBara
TPyOHOH KJIETKM B COCTOSHHM BIOXa U
BbIZI0Xa. OnpeieNieHne YacTOThI AbIXaHUsD)
l'a3000MeH W perynsauus  JbIXaHUS.

67 [paktuueckas pabota «BnusiHue pa3iMYHBIX
(haKTOPOB HA YACTOTY JIBIXAHUS

68 I'mruena npixanus. 3abojieBaHUS OPTraHOB
JBIXaHUS
AHaTOMHS  TNUIIEBAPUTENIBHOW  CHCTEMBI.

69 JlaGoparoprass ~ paGota  «McciaemoBanue
neiicTBUS (PepMEHTOB CITIOHBI Ha Kpaxmain)
[Mumesapenne B JKemyake M JIESTEIBHOCTD

70 MeYeHH. «Uzyuenne THCTOJIOTHYECKHX
MpenapaToB  OPraHOB  IHIIEBAPHTEIHLHON
CHCTEMBD)

71 [TumeBapenue B kuieynuke. BeacviBanue

12 Perynsauus nuieBapexus

73 l'uruena mnuTanus. 3a0o0NeBaHUS CUCTEMBI

MUIICBApPCHUA




74

75

Crpoenue BBIICTUTEIILHON CUCTEMBI.
JlaGoparopHnas pabota «M3ydyenue
TUCTOJIOTHYECKUX MperapaToB pasHBIX
YYaCTKOB TIOYKU, MOYETOYHHKA, MOYECBOTO
ITy3BIPS

OYHKIMOHUPOBAHUE nouku.HepBHas u
ryMopajbHas perynsnus OpraHoB
BI)II[GJIPITCJII)HOﬁ CUCTEMBI

76

77

3abomneBaHusi OpPraHOB MOYEBBIACIUTEILHON
CUCTEMBI

Myxckas monoBasi cucrema. JlabopaTopHas
pabota «3ydyenue THUCTOJIOTMYECKUX
IpernapaToB OPraHOB MOJIOBOH CHCTEMbI»

78

XKenckass monoBas cucrtema. JlaGopaTopHas
pabora «3yuenne TUCTOJIOTHYECKUX
[IpernapaToB OPraHoOB MOJIOBOI CUCTEMBI»

79

BOCHpOH?;BG)ICHI/Ie opranu3sma 4€JIOBEKa

80

bepemeHHOCT®, ee IJIAHUPOBAHHUE.
3a00s1eBaHUS TOJIOBOH CUCTEMBI

81

Crpoenne u ¢dyskmun koxu. [IpakTmueckas
pabora «MccnemoBaHue C TOMOIIBIO JIYITBI
THUIBHOW Y JIAZJJOHHOW CTOPOHBI KUCTH

82

83

[IponsBognpie koxu. IlpakTmueckas pabota
«/3yueHre THCTOJNIOTHUECKUX MpenapaToB
SIUAEPMHUCA U AEPMBI»

3a0oneBaHrs KOXH W HMX MperynpekIeHHe.
I'uruena koxu

84

[IpucnocoOiieHne YelioBeKa K MEHSIOIIMMCS
YCIIOBUSIM CPEIIbI

85

TepMoperymsamus: poiab KOKH U COCYIOB




AHaHTaHI/II/I YCJIOBCKA, €ro OpraHoB U TKaHe#

86 K HHU3KUM KOHIIGHTpAIUsIM KHUCJIOpOoJa U 1
THITOKCHU

87 [upkanHeie PHUTMBL. Ananraryn K 1
HEBECOMOCTH

88 Putmuueckue mpouecchl JKu3HeIes I TeNbHOCTH 1

89 3aKOHOMEPHOCTH HACIIEIOBaHUS TIPU3HAKOB 1

90 ['eHbI 1 HaclIeJOBaHUE TIPU3HAKOB 1

91 MexaHu3MBI OTIPEICIICHUS 10J1a 1

92 CLeruieHHOE HaclIeJOBaHUE TIPU3HAKOB 1

93 MoaudukanmonHass W HacJeACTBEHHAs 1
W3MEHYUBOCTh

94 MeTtoabl HCCIEOBAaHHUS HACIEACTBEHHOCTH 1
YenoBeKa

95 HacnencrBeHHbIE 3a00J1€BaHNS YEJIOBEKA

96 [MomynsIMoHHAs TEHETHKA YeIOBEKa

97 buonndopmaruka. ['eHeTHUeCKast HHKEHEPUS
YenoBek B CHCTEME IKHBOTHOTO MHpa.

98 IIpaxkTrueckas pabora «3yueHune 1 1
JpeBHEWIEeH NCTOPHU W DBOJIIOIMHU YeTOBEKa
Ha MPUMEpPEe KOJUIEKLINHI U PEKOHCTPYKIIHI

99 YHuKanbHbIE IPU3HAKA TOMUHH 1

100 CxomctBO M pasnMuus  YeJoBeKa U 1
YeJIOBEKOOOPa3HbIX 00€3bsH

101 Okosorudeckue (GakTopel U UX JCHCTBUE HA 1
OpTaHU3M YeJoBeKa

102 310poBbe  UeNOBEKa ~ KaK  COLMaJIbHas 1
LEHHOCTD

OBUIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 102 12




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MNPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

1) buomorus. 7 xiacc. YruyOneHubli ypoBenb. YueOuuk. Cymatoxun C.B., I'pomoa
H.IT., bensikoBa I'.A. u np. / mox pen. Cymaroxuna C.B. — M. [Ipocsemenue. 2024

2) buonorus 6 kmacc: Yueonuk. /M.H. [Tonomapesa, O.A. Kopuuiosa, B.C. Kymuenko;
non pex. [Ipod. U.H. [lonomapesoii. — M.: Benrtana-I'pad, 2017.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1) Mertoanueckoe nocooue. buosiorns. 7-9 kiaaccol yriayo/aéHHbId ypoBeHb (2022 r.)
- https://edsoo.ru/wp-content/uploads/2023/08/bronorus-yriy0aeHHbIH-YPOBEHb.-
Peammzanusa-®IrOC-O00_meronndeckoe-nocodue-mnsa-yanrens.pdf.pdf

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

1) Vuu.py - https://uchi.ru/

2) SlKnacc - https://www.yaklass.ru/

HUHTEPHET

1) ®I'UC «Mos mkonay - https://myschool.edu.ru/



https://edsoo.ru/2023/08/08/biologiya-uglublennyj-uroven-realiz/
https://edsoo.ru/wp-content/uploads/2023/08/Биология-углубленный-уровень.-Реализация-ФГОС-ООО_методическое-пособие-для-учителя.pdf.pdf
https://edsoo.ru/wp-content/uploads/2023/08/Биология-углубленный-уровень.-Реализация-ФГОС-ООО_методическое-пособие-для-учителя.pdf.pdf
https://uchi.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
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