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COJAEP)KAHUE OBYYEHUA

1. BBenenue

[Mutonoruss — Hayka o kiuerke. CoBpeMeHHas KieTo4Has Teopus. KieTka — enuHuIa CTpoeHus,
JKU3HEJEATENIBHOCTH M Pa3MHOKEHUS JKUBOTO. XMMUYECKUI cocTaB KIeTKU. CTpyKTypHas OopraHu3anus
KJIETKW. OYKapuOTHblE M NPOKApUOTHbIE KieTku. MemOpana. Ilutomnasma. Opranouasl. Eaunas
MeMOpaHHasi CUCTeMa KJIEeTKU. MHUTOXOHApUU U MIacTuabl. LluTockener u opraHouabl ABMKEHUA. Sapo.
Xpomocombl. I'enbl. YnBoenue xpomocom. Ilnomanocts kietku. Kiterounsli nukin. Mwuros. Merios.
Pa3zmuoxenue. Turibl )KU3HEHHBIX [IUKIIOB.

Bupyconorus — Hayka o Bupycax. Bupycsl — HekiieTounble (popmbl. Bkiiag poccuiickux u 3apyOeKHbIX
y4€HBIX B DPa3BUTHE BUpycoyioruu. BupycHble 3a0o0iieBaHUS pPACTEHHM, >KUBOTHBIX M 4YelloBeKa. Mepbl
npopUIAKTUKN BUPYCHBIX 3a00JI€BaHUil.

CoBpemenHass Kiaccu(UKanus OpPraHU3MOB, OCHOBHbIE NPHHUMIBL Kiaccupukanus OpraHu3MOB H
ABOJIIOIIMOHHOE yueHue. Teopus sBomonnu Yapaes3a JlapBuHa.

MeTtoapl HayyHOTO TI03HaHMsI B Ouosioruu. [IpaBuia paboThl cO CBETOBBIM MUKPOCKONIOM. BpemeHHbIe U
IIOCTOSIHHBIE MMKpOIIpenapaTsl. MeToIuKa NpUroTOBJIEHNS BPEMEHHBIX MHUKpPOIPENapaToB. MUKpPOCKOIMS
ONTHUYECKAs, JJIEKTPOHHAsA, CKAHUPYIOILIasl, 30H/10Basl.

Jlemoncmpayusa 1OpPTPETOB YUEHBIX, MHUKpOGoTOrpaduil KIETOUHBIX CTPYKTYP, BBIIOJHEHHBIX C
MTOMOILIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIIHH.

Jlabopamopuwvie u npaxmuueckue padoomot

[IpaBuna TeXHWKH OE30HMACHOCTH TPU MPOBEICHHH JTa0OPATOPHBIX M MPAKTHYECKHX paboT. OCHOBBI
MUKpPOCKOIIUU: TIPUTOTOBJIEHHE BPEMEHHBIX IIpernapatoB MU pabora ¢ MukpockornoMm. OdopmieHue
Pe3yJIbTaTOB pabOThl ¢ MUKPOCKOIIOM.

2. BakTepuu u apxeu

Mukpobuonoruss — Hayka O MHUKpoopranmzMax. OCOOEHHOCTH CTPOCHHMS MPOKAPHOTHOM KIIETKH.
Mmuoroo6pazue ¢opm kietok Oaktepuil. Poct u pasmHoxenue Oakrtepuil. Cropbl OakTepuil.
JKuznenesatenbHOCTh OakTepuii: aBTOTpO(HBIE W TeTepoTpodHBIC, aHA3POOHBIE M a’pPOOHBIE OaKTEpPHUHU.
[{nano6akTepuu U UX POJIb B IPUPOJIE.

OcoOeHHOCTH OpraHu3ali apxeil M ux oTnuuus or Oakrepuil. Ponb apxeld u Oakrtepuii B
BO3HHKHOBEHHUHU 3YKapUOTOB.

PacmipocTpan€HHOCTh OakTepuil U apxeil, UX pojb B MPUPOAEC U KHU3HU yeloBeka. Ponb OakTepuil B
OMOTreOXMMHYECKUX ITHKIIAX.

Jlabopamopuwvie u npakmuueckue padoomot

N3ydenne MeTo/10B 1€3MHPEKIIUU U CTEPUIIN3ALINH.

Nzyuenne mopdonorun 6akreprii Ha MUKPOCKOITMYECKUX MpernapaTax.

3. MHoroo6pa3ue 0IHOKJIETOYHBIX IYKAPHOT

OcHOBHBIE TPU3HAKK OJHOKIETOYHBIX 3yKapuoT. CTpoeHue, IBW)KEHHE, NHUTAHHWE, Pa3MHOKEHHE
OJIHOKJIETOYHBIX aBTOTPO(HBIX U TeTePOTPOPHBIX SyKapHOT Ha IMPUMEPE OIBIJIEHBl M TPUIIAHOCOMBI,
TPUXOMOHAJIBl U KHUIIEYHOU JAMOINK, uHGy30puu Ty(GeabKu U MaTSpUHHOTO IJIa3MOAUS, PATUOISPUA U
dopamunudep, amMEObl MmpoTesi, AUaTOME. 3HAUEHUE OJHOKJIETOYHBIX 3YKApHOT B MPHUPOJAE U KHU3HU
yenoBeka. ConHasi 6one3nb, 6omne3nb lllaraca. Koxubiii u BHcLepanbHBIN JedManno3. TpuxomoHuas.
JIsam6mo3.

Jlabopamopusie u npakmuueckue padomul

W3yueHne OAHOKJIETOYHBIX OPraHU3MOB IMOJI MHKPOCKOIIOM Ha BPEMEHHBIX M (PUKCHUPOBAHHBIX
MUKpoIIpenaparax.

4. BoTaHNKa — HAyKa 0 pacTeHUAX



KpaTtkas ucropus paszButrus OoTaHuku. boranuka um o0bekThl €€ uccnenoBanuil. OOBEM wHapcTBa
«pacTeHUs» B COBPEMEHHOH cucteme opraHmdyeckoro mupa. Pasnmensr Ooranuku. CBs3b OOTaHUKH C
JpyTUMH OWUOJIOTMYECKMMH HAayKaMH, MEAWLIUHOM U CeJIbCKUM XO3dicTBOM. Ponp OoTaHMKM B
(OpMHpPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI Mupa. [lepcriekTuBbl pa3BUTHS OOTaHHUKH
Kak Hayku. IIpumeHenme OoTaHuWyeckux 3HaHUU uenoBekoM. I[Ipodeccum uyenoBeka, CBA3aHHBIE C
OOTaHUKOI.

Jemoncmpayus opTpeTOB YUEHBIX, KUBBIX PACTCHUM, KOJUIEKLIMM U MYJISIKEH.

5. O6mas opraHu3anmsi paCTUTEJTbHOI0 OPraHu3Ma

PacturenbHas kieTka u €€ 0COOEHHOCTH.

PacturenbHble Tkanu. OTKpbITHE pacTUTENbHBIX TKaHEH. CTpoeHue M (pyHKIUM paCTUTENIbHBIX TKaHEH.
[Tpoctbie u cioxxHble TkaHu. OOpa3oBaTenbHbIC, MMOKPOBHBIE, OCHOBHBIC, MEXaHMUYECKHE, MPOBOSIIUE
TKaHH.

OpraHbl ¥ CUCTEMBI OPraHOB PACTUTENILHOTO OpraHU3Ma, UX B3aUMOCBsI3b. PacTUTENbHBIN OpraHu3M Kak
€MHOE 11ey10e. BeretaTuBHbIEC U T€HEPATUBHBIC OPTaHBI.

Jlemoncmpayua onbITOB 10 0OHAPY)KEHUIO B CEMEHAX PACTEHUN BOJIbl, MUHEPAJIbHBIX U OPraHMYECKUX
BEIIECTB, KpaxMaJa, OesKa 1 xKHpa.

Jlabopamopuvsie u npakmuueckue padomaoi.

H3y4eHne cTpOeHHUs paCTUTENIBHBIX KIIETOK HAa TOTOBBIX M BPEMEHHBIX MUKpOIIpenaparax.

Habmtonenue nporecca mia3mMoinsa 1 JAeria3MoiIn3a B PACTUTEIbHBIX KIETKaX M0 MUKPOCKOIIOM.

W3ydenne ocoOOCHHOCTEH CTpOSHHs TKaHEH pacTeHUI Ha TOTOBBIX M BDEMEHHBIX MUKpOIpenapaTax.

N3ydeHue cTpoeHus: OpraHoB pacTEHUI Ha KUBBIX 00BEKTax U repOapHbIX oOpasLax.

6. CnopoBble pacTeHust

Kpacubie, 3enénbie u XapoBble BOJOPOCJIH. AJBroliorus — Hayka o Bojpopocisix. Bogopocmm —
HETaKCOHOMHUYECKas TPYIa OPraHU3MOB, MPHUCIIOCOOJIICHHBIX K KH3HH B BOJHOW Cpeie, OTHOCSALIMXCS K
pa3IMYHbIM LIAPCTBAM B COBPEMEHHOI CUCTEME OPraHU4ECKOro MUpa. MecTo KpacHbIX, 3€JIEHBIX U XapOBBIX
BOJIOPOCJIEN B COBPEMEHHOM cHUCTeMe OpraHn4eckoro mupa. OcoOEHHOCTH MX CTPOCHHUS, PA3MHOXKEHUS U
’KM3HEHHBIX IMKJIOB Ha NMPUMEpE XJIaMMJIOMOHA[bI, XJIOPEIUIbl, KIaJo(opbl U yJIbBbI, CIIUPOIUPBl U Xaphl,
nopQUpHL.

Bypble Bomopociy, MX TaKCOHOMHUYECKOE IIOJIOKEHHE BHE LApcTBa pacTeHMH. JKu3HEHHBbIE LUKIIBI
namMuHapuu (Mopckasi kKamycTa) u ¢ykyca. Pacnpoctpanenue u skonorus. Pons B mpupose U 3Ha4eHHE B
KU3HU YEIIOBEKA.

[TponcxoxkaeHue BBICHIMX pacTeHUd (3MOpHOPHUT) OT XapoBbIX Bojopociei. CoBpeMeHHbIE TMOAXO0Ibl K
CHUCTEMAaTHUKE PACTCHUM.

MoxoBuanbie uiau Mxu. O01mas XxapakTepuCTUKa, CTPOEHUE U KU3HEAESTEIbHOCTD, KU3HEHHBIH 1HKII
Mx0B. MHorooOpa3sue mxoB. KykymkuH n€H u charaym. PacnpocTpaHeHre M 5KOJIOTUSI MXOB. 3HaueHHe
MXOB B IIPUPOJIE U KU3HEAEATEIbHOCTH uenoBeka. TophoodbpazoBanue. [leu€HOUHUKHN U AHTOLIEPOTOBEIE.

InaynoBuanbie (miaayHsl). O0mas xapakrepuctuka. Mopdoornueckue 0COOCHHOCTH BEreTaTUBHBIX
opranoB. OcoOeHHOCTH OpraHM3aliy, )KU3HEHHOTO IMKJa IayHa OymaBoBuiaHoro. ITomoBoe moxosneHue,
penykuuss ramerodura. PacmpocTpaHeHHe M IKOJOTHS IJIAyHOBHUJHBIX. 3HA4Y€HHE B MpPUPOJE U
UCIIOJIb30BaHUE 4YelloBeKOM. lckomaemble IutayHOBHAHBIE. Ponp HMCKONAEMBIX IUIAYHOBUIHBIX B
pacTUTENTLHOM TIOKPOBE MAJIC030MCKOM IpbI U B 00pa30BaHUH KAMEHHOTO YTIIA.

ITanopoTHuKOBHIHBIE (MAMOPOTHUKH M XxBomu). OOmas XapakTepUCTHKA NaNOPOTHUKOBUIHBIX.
OCOOeHHOCTH OpraHM3allii BEreTaTUBHBIX OPraHOB, JKU3HEHHOIO IMKJIa XBolua mojeBoro. CTpoeHue u
JKU3HEJEATENBHOCTh NAIOPOTHUKOB. JKM3HEHHBIN LIMKII TAIIOPOTHUKOB HA IIPUMEPE HIMTOBHUKA MYKCKOTO.
PacnipocTpaneHne u 3K0J10rusl NaOPOTHUKOBUIHBIX. 3HAUEHHUE B IPUPOJIE U )KU3HENEATEILHOCTH YETIOBEKA.

Jlabopamopnbsie u npakmuueckue padomol



N3yuenne ocoOEHHOCTEN CTPOCHUS M )KU3HEHHBIX IIUKJIOB OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX 3€JIEHBIX,
XapOBBIX U KPACHBIX BOAOPOCIEH Ha ®UBOM U repOapHOM MaTepHale.

W3ydeHne cTpoeHUs U )KU3HEHHBIX IIUKIIOB OyphIX BOJOPOCIEH Ha )KMBOM U TepOapHOM MaTepHare.

N3yuenune ocoOCHHOCTEH CTPOEHHsI KYKYIIKHHA JIbHA U c(arHyma (Ha *KHUBBIX U TepOapHbIX 00bEKTax).

W3ydenne ocoOOCHHOCTEH CTPOCHHUS IIayHa OYIaBOBHIHOTO (HA )KHBBIX M FepOapHBIX 00BEKTAX).

N3yuenne ocoOEHHOCTEN CTPOSHHUS XBOIIA MOJIEBOTO (Ha )KUBBIX U TepOapHBIX 00BEKTaxX).

W3ydyeHne 0COOEHHOCTEH CTpOCHHs MAamOPOTHHKA HIMTOBHHKA MYXKCKOTO (Ha JKMBBIX M TepOapHBIX
00BeKTax).

7. CeMeHHbIE pacTeHHUSs

I'ostocemennble. BO3HUKHOBEHNE CEMEHM — Ba)XKHBIA 3Tall B HBOJIFOLMU BBICHIMX pacTeHU. /[peBHue
CEMEHHbIC MANOPOTHUKU, MX POJIb B JajbHEHIIEM pPa3BUTUU CEMEHHBIX pacTeHuil. OOmue Npu3HAKU
CEMEHHBIX PACTEHUI KaK HamOoJee MPUCIOCOOJIECHHBIX K CYIIECTBOBAHHMIO Ha cymie. ['omoceMeHHBIE —
HETAaKCOHOMHUYECKAasl Tpymra CeMEHHBIX pacTeHuil. OOmas xapakTepUCTHKa, OCOOCHHOCTH OpraHU3AINHN
rojoceMeHHbIX. JKU3HEeHHBII UK XBOMHBIX Ha MpUMepe COocHbl. Pa3HooOpa3ue rosoceMeHHbIX. XBOMHEIE,
I'unkroBeie, CaroBHUKOBbIE, ['HeTOBble. PacmpocTpaHeHHe M 3KOJIOTHS TOJOCEMEHHBIX. 3HAUYE€HHE B
IIPUPOJIE U B XO35IUCTBEHHOM ACATEIBHOCTH YEIOBEKA.

Jlabopamopnuie u npakmuueckue padbomul

H3ydyenne 0coOEHHOCTEH BHENIHEr0 CTPOEHHUS BETOK, XBOH, IIUIIEK U CEMsH XBOWHBIX (€lib, COCHA,
JIMCTBEHHUIIA).

I[IBeTkoBbIe pacTenus. OOmas XapaKkTepUCTUKA IBETKOBBIX. CTpOCHHE U IKUZHEICATCIHHOCTD
IBETKOBBIX. [[BETOK Kak opraH IOJOBOTO Pa3MHOXKEHUS Y TOKPBITOCEMEHHBIX pacTeHuil. PazHooOpaszume
[[BETKOB: TpaBWIbHBIE W HEMpPaBHIIbHbIE, 00OeMmoiyible M paszaenabHononbie. OIHOAOMHBIE U JIBYIOMHBIE
pactenus. ConBeTus (CioxHbie, mpocThie). [[BeTenue. Passutue mukpo- u meracnop. ['ametsl. OnbuieHue.
OmnogorBopeHue. 3urota. [[BoiiHOE OIUIONOTBOPEHUE Y IOKPHITOCEMEHHBIX (LIBETKOBBIX) pPACTEHUH.
Pa6oter C.I'. HaBammna. JKu3HEHHBIN [TUKIT [IBETKOBBIX.

[Tnoner u cemena. PaznooOpaszue mnonoB. Cyxue u counbie mioapl. OJHOCEMSHHBIE 1 MHOTOCEMSHHbBIC
wiofsl. Commoaus. CTpoeHHe CeMsiH IBYAOJbHBIX M OJHOJOJIBHBIX pacTeHuid. PasHooOpasue cemsH.
PacnipocTpanenue miogoB U ceMsiH B MpUpoJie. Y CIoBuUs mpopactanus cemsiH. Jlpixanue cemsiH. PazButue
npopocTka. PacnpocTpanenue miofoB U CEMSH B IPUPOJIE.

WuauBuayanbHOe pa3BUTHE pacTeHUil (oHTOreHes3). [lepuoibl OHTOreHe3a: SMOPHUOHANIBHBIN, MOJIOJIOCTH
(TOBEHWJIbHBIN), 3peNOCTH (Pa3MHOXEHHUS), CTApOCTH (CEHWJIbHBIN) Ha TPUMEPE IMOKPHITOCEMEHHOTO
pactenus. CTaauu BEreTallMOHHOTO TEepPUOJia PACTEHUI Ha MpUMepe 371aKoB (BCXOABI, KYIIEHHE, BBIXOI B
TpyOKy, KOJIOLLIEHUE, IBETEHNE, CO3PEBAHUE).

Jlabopamopnvie u npakmuueckue padomaul

N3yuenne Mmopdosorun nBeTKa (Ha )KHUBBIX U (PUKCUPOBAHHBIX 00BEKTAX).

Wzydenne paznooOpasusi COIBETHI (Ha repOoapHbIX 00pasiax).

N3yuenue cTpoeHust 3aBS3U IIBETKA M CEMSTIOUKH MOJI MUKPOCKOIIOM (Ha TOTOBBIX MUKpOIpenaparax).

N3yueHne cTpoeHHsI CEMSIH TOKPBITOCEMEHHBIX PACTEHUN.

W3y4eHne cTpoeHus I0A0B U COTLIOIUH.

8. INoOer u moGeroBbIe CHCTEMBI

[To6er. Mopdonorus nmobera. CtpoeHue obnaucTBEeHHOTO nodera. Y3en. Mexnoysnue. MeTtaMepHOCTb.
Pa3nooOpazue moberoB. YKopodyeHHBbIC W YIMHEHHBIE MOOEru. BereTaTuBHbIE W Te€HEPATHBHBIC TOOETH.
[Tonoxxenue nobera B npoctpaHcTse. BunonzMmenéHHbie moOer.

[Touka — 3avarounslii moOer. CtpoeHue Mouku. PazHooOpas3me modYek: BereTaTHBHBIC, BEreTaTHBHO-
reHepaTUBHBIC, TEHEpPATHBHBIC, OTKPBHITBIE, 3aKpbIThie. BepxymieuHbie, OOKOBBIE (Ma3ylIHBIE) W
MIPHUIATOYHBIC TTOYKH.



Crebenb. Mopdonorus ctebnst. @opma cTedeld y TpaBIHUCTHIX U IPEBECHBIX PACTCHUH.

Anaromust crebnsa. CrpoeHue cTeOnas ABYJOJIBHBIX U OJHOJOJBHBIX TPAaBSHUCTBIX PACTCHHH.
Pacnonoxenue npooasux TkaHei. CTpoeHue crediis ApeBECHBIX PACTCHUM.

@Oyukiun credis. Mexannueckas, TpaHCIIOPTHAsA. BereraTHBHOE pa3MHOMKEHHE IIBETKOBBIX PACTCHHM.

Jlemoncmpayus onvima — TEPEABIKEHWE MUHEPAJIbHBIX M OPraHUMYECKHX BEIIECTB MO CTEOIIO,
BUJIOM3MEHEHHBIX TOOETOB.

Jlabopamopuvsie u npakmuueckue padomaoi.

N3zyuenune mopgonorun modera Ha )KUBBIX 00BEKTaX WIK Ha repOapHBIX 00pa3iax.

W3ydyeHue cTpoeHUs BEreTaTUBHBIX, I€HEPATUBHBIX W CMEIIAHHBIX IMOYeK. Pa3zHooOpasue modek y
JIPEBECHBIX PACTCHUH.

M3ydyeHne NONEpeyHOro cHujaa CTBOJA PACTEHUM M aHAIU3 BIUSHUSA HSKOJIOTMUYECKHUX YCIOBMM Ha
pa3BUTHE PACTCHUM.

N3ydyenne ocoOEHHOCTEW aHATOMUYECKOIO CTPOEHHUS CTEOIISI ABYIOJBHBIX U OAHOOIBHBIX TPABSIHUCTHIX
pacTeHui (Ha )KMBBIX 00bEKTaX WM Ha TepOapHBIX 00pa3iax).

N3yuenune ocoOeHHOCTEN aHATOMUYECKOTIO CTPOEHUsI CTEOIS IPEBECHBIX PACTEHUH.

W3ydenue TpaHCHIOPTa BEIIECTB B cTEOIE.

Nzyuenne meramopdo30B modera.

9. Jlucr.

Mopdonorusa nucra. JIucTtoBas IiacTUHKA, OCHOBAHUE JIUCTA, YEPELIOK, NPUIMCTHUKH. PazHoobpasue
JUCTBEB: (OPMBI JIUCTOBBIX IUIACTHMHOK, JKWJIKOBAaHHE JIMCTHEB, TMPOCThIE M  CIOXHBIC JIUCTBA.
JlucropacnonoxeHue U IMCTOBask Mo3auka. Buaon3sMeHeHus TUCTbEB U UX (PYHKIIUH.

AHatoMus JMcTa. DnujaepMa U yCThbUYHBIN anmapar. Me3odwmut. [Turmentsr nucrta. [Inactuast. XKuiku
(cocyarcTo-BOJIOKHUCTBIE MTy4YKn). OCOOEHHOCTH CTPOEHHUS CBETOBBIX U TEHEBBIX JIUCTHEB.

@OyHKIMK JMCTa. 3amacaromiasi, 3allWTHas, BETreTATHUBHOE pPa3MHOXKEHHE M JApyrue (yHKIHU.
Tpancnupanus u ra3ooOMeH. BimsHue BHemHMX ycCinoBUMl Ha TpaHcnupanuio. dortocuHTe3. 3HAUCHHE
¢orocuntesa. Kocmuueckas ponb 3enénbix pacrenuid (K. A. Tumwupszes). Jluctoman, ero npuyuHBI,
MEXAHHU3M U 3HAYEHUE B )KU3HU PACTCHHUS.

Jemoncmpayusa onstmog: BblI€JICHIE TUTMEHTOB JINCTA HAa IPUMEPE CHUPTOBOM BBITSKKH XJI0pOohHILIa;
o0Opa3oBaHue Kpaxmaja B 3e€JEHBIX JUCThsIX Ha cBery ((urypst FO. Cakca); BIusiHHE CHIIBI CBETa Ha
BbIJIEJICHHE KUCIIOPOAa BOAHBIMU PACTEHUSAMU (TMOACUET My3bIPHKOB KUCIOPOA).

Jlabopamopusie u npakmuyueckue padomot.

N3yuenune Mop¢oOoTuy JUCTa HA KHUBBIX 00BEKTaX MM repOapHbIX 0Opasiax.

Turmb! 1 GOPMYIIBI TUCTOPACTIONOKEHHS.

HccnenoBanne aHaTOMHUH JIUCTA ¢ TOMOIIbIO CBETOBOI'O MUKPOCKOTIA.

N3yuenne Mmetamopdo30B JIucCTa.

10. KopeHb U KOpHeBbIE CHCTEMBI.

Mopddonorust kopHsi. Buibl kopHei. THITEI KOPHEBBIX CUCTEM.

Anatomusa kopHs. 30Hbl KOpHA. KopHeBoil dexsuk. CTpoeHHE KOpHS Ha MONEPEYHOM Cpe3e B 30HE
BCaChIBaHUS.

OyHKIMM KOpHA. 3aKperieHne pacTeHus B cyocrpare. BeacbiBaHue U mpoBeieHUE BO/IbI U MUHEPAJIbHBIX
BELIECTB. 3allacaHUe MUTATEIbHBIX BEIIECTB.

MunepansHOe nuTanue pacteHuil. [locTyrienre Boabl 1 MUHEpAIbHBIX BellecTB. KopHEBOE naBlieHHE.
DJeMeHTbl MUHEPaJbHOIO MUTaHMUSA (MaKpo- M MHUKPORJIEMEHTHI). BbIpaliuBaHue pacTeHHH MeToJaMu
THJPOTIOHUKH U a3pONoHUKH. ObecrieueHne yCIoBUM JUis AbIXaHUSI KOPHSL.

Hpixanue xopHs. CHHTe3 OHMOJIOTMYECKM aKTHUBHBIX BEHIECTB. BereraTMBHOE pa3MHOXKEHHE.
Bunonsmenenust kopHei U ux QyHKITUN.



Jlemoncmpayusa oTpacTaHus NPHUIATOYHBIX KOPHEH Ha MPUMEpPE CMOPOJIMHBI U JIPYTMX pPACTEHUM;
MOCTYIUICHUS BOJbI U3 TIOYBBI B KOPEHb, HATHETAIOMIETO JEHCTBUS KOPHS; BUTOM3MEHEHHBIX KOPHEH.

Jlabopamopnvie u npakmuueckue padomaul

N3zyuenne Mop(hoIoruu KOpHS Ha KUBBIX 00BEKTaX WK TrepOapHbIX o0pasiax.

N3y4yeHre aHaTOMUYECKOTO CTPOECHUS KOPHSI Ha TOTOBBIX MUKpOIIpenapaTax.

W3ydyeHne cTpoeHUss KOHYMKA KOPHS MPOPOCTKA MIIECHUIIBI U MEPBUYHOIO CTPOEHUS KOpHS upuca (WiH
JIPYTroro pacTeHus).

N3ydeHue cTpoeHus: KOPHEBBIX BOJIOCKOB C IIOMOILIBbIO CBETOBOTO MUKPOCKOIIA.

HccnenoBanue BIUsSHUSA BO3yXa Ha pa3BUTUE KOPHEH.

Nzyyenne metamop(h030B KOPHSI.

11. BereraTuBHOe pa3MHOKeHHE PACTEHUH.

BereratuBHOE pPa3sMHOKEHUE ILIBETKOBBIX PAaCTEHUN M €ro 3HAUEHUE B ECTECTBEHHBIX YCIIOBUSX WU B
CeJIbCKOXO035UCTBEHHOU npakTuke. OCHOBHBIE (POPMBI BET€TaTUBHOTO PAa3MHOXKEHMSI: KOPHIMHU, JTUCTHIMH,
HAJ3eMHBIMH M TIOJ3€MHBIMH MoOeramu. PasmHokeHune mnpuBuBkoi. Paborer HW.B. Mwuuypuna.
KionupoBanue pacreHuil. MHKpOKJIOHabHOE pa3MHOXKEeHHE pacTeHuil. KiierouHas wHHXeHepus Kak
COBpPEMEHHAsl TEXHOJIOTHSI Ppa3MHOXKEHUS PACTEHUH.

[TouBa. PaGoter B.B. [Joky4aeBa o mouBe. XapakTepucTuka mouBbl. PazHooOpasue mous. [lmomoponue
ouBkl. Y 100peHus. Hapyiienuss MUHEpanbHOTO MUTAHUS PACTCHUH. ATpOTeXHUYECKUuEe TPUEMBI 00pabOTKH
nouBkl. [ToHsATHE O CEBOOOOPOTE U €Tr0 3HAUCHUU AJIS BBIPALIUBAHUS CETbCKOXO3SIICTBEHHBIX KYIBTYD.

Jlemoncmpayusa crioco60B BET€TaTUBHOTO Pa3MHOXKEHHS Ha MIPHUMEPE KOMHATHBIX PACTCHUH.

Jlabopamopnvie u npakmuueckue padbomul

W3y4eHne MUTO3a B KOPEIIKE JIyKa.

W3ydeHne »KU3HEHHBIX I[IUKJIOB PACTeHUN Ha repOapHBIX 00pasiax.

Metoasl MUKPOKIIOHAIBHOTO Pa3MHOKEHHS PACTCHUM.

12. Knaccudukauus HBeTKOBBIX.

OpnnononeHele U JIBynosnbHble. CemelicTBa 1BETKOBBIX. JIBynosibHble: Kpecrousernsie, Po3olBerHsle,
[TacnénoBeie, CioxHonBeTHbIe, MoTbUbKOBBIE (B0oOOBBIC), 30oHTHYHBIE. OHOMOIBHBIC:  3JaKH,
Awmapunnucossle, Jluneinsie. Opxuanbie. OTauyuTenbHble Mpu3Haku. DopmyIibl U 1UarpaMMbl LIBETKOB.
Jlukopactymine M KyJbTypHbIE IPEACTAaBUTEIM CEMENCTB, UX 3HAYEHUE B IPHUPOJE M HCIOJIb30BaHUE
yeJloBeKOM. PacripocTpaHeHe U SKOJIOTHSI LIBETKOBBIX.

Jlabopamopusie u npakmuueckue padomul

N3yueHne OTIIMYUTEIbHBIX TPU3HAKOB MPEJICTABUTENIEH CEMENUCTB MOKPHITOCEMEHHBIX.

Omnpenenenue mpeacTaBUTeNE pa3IMYHbIX CEMEUCTB C MCIOIb30BAaHUEM ONPEIEIUTENECH pacTeHUH WU
OTIpeeNIUTENbHBIX KAPTOUEK.

13. DxoJiorus pacrenuii. Pacrenusi B npupoaHbIX co001mecTBax

Pactenus u cpena oOutanus. Dxonorndeckue GaxTopbl. PacTeHHs U YCIOBHUS HEXKUBOUM MPUPOABI: CBET,
TEMIIEpATypa, BIAKHOCTb, MUHEPAJIBHBIM COCTAaB MOYBBI. JKOJIOIMUECKHE Ipymmbl pacteHuil. Pactenus u
YCIIOBHUSI >KUBOM TNPUPOABI: MPSIMOE U KOCBEHHOE BO3JEHCTBHE OpPraHM3MOB Ha pacTeHHs. B3aumocsssu
pacTeHuii Mexay co00ii U C IPYTUMHU OpTaHU3MaMH.

3HaueHue MOYBCHHBIX OPTaHW3MOB JUIsl MUTaHUS pacTeHwil. Puzocdepa. bakrepuanbHble KITyOSHBKH.
Mukopu3za (3HJ0- ¥ SKTOMUKOpHU3a). 3eJIEHbIC YI00pEHHUS.

Pacturensnoe coobmectBo (putonenos). buorenos. Dkocucrema. buopasznoodpasue. Bumosoit coctas
pPacTUTEIBHBIX COOOIIECTB, JOMUHUPYIOIIUE B HUX BUBI pacTeHuil. Pacnipenenenre BUIOB B paCTUTEIbHBIX
coobmiectBax. SlpycHoctb. PactutenbHble cooOmiectBa: Jjeca, Jyra, 00J0Ta, TYHAPBI, IYCTBIHU.

[TpucnocoOneHHOCTh pacTeHWid K cpeae u MecTam oOutanusa. (CMeHa pacTUTENBHBIX COOOIIECTB.
PacturensHOCTh (pacTuTenbHBIN OKPOB). Dopa.



B3anmocBs3p opranuzMoB. HMH(pekunoHHble OOJE3HM pacTeHWH W WX Bo30yaurTenu. BupycHbie
(Mo3amyHasi 600yie3Hb Tabaka, MEeCTPOJICTIECTHOCTh TIOJIbIIAHA U APYTHE), TPUOKOBBIE (prKaBUMHA, MyYHHUCTAs
poca) u OakTepuanbHble (MOKpas THHIB) 3a0oneBaHus pacTeHuil. MMmyHuteT y pacteHuil. [IpudmHbI
pacripocTpaHeHHs HMH(EKIMOHHBIX Oosie3Helt pacteHuil. IlpuHIMNBI TPOPUIAKTUKA U JICYCHUS
MHQEKIIMOHHBIX 00JIe3HEH pacTeHHUI B IPAKTUKE PACTCHHEBOICTBA.

DKCKypcuu unu 6udeoIKcKypcuu

W3ydyeHne BHIOBOTO COCTaBa M 9SKOJOTHYECKOTO COCTOSHHUSI OJHOTO M3 PACTUTENBHBIX COOOIIECTB
pervuoxa.

Jlabopamopnuie u npakmuueckue padbomul

N3ydenne ocoOEHHOCTEH CTPOCHUS PACTEHHUI Pa3IMYHBIX IKOJIOTUYECKUX TPYIII.

14. PacTutenbHbIN MUP U AeATEJbHOCTD YeJI0BEKa

Pa3sButue pacturenpHoro mupa. JKusHp pacteHuil B Boje. IlepBbie HasemHble pacTteHus. OcBoeHHE
pacTeHUSIMH CyLIH. DTambl pa3BUTUS Ha3eMHbBIX PAaCTEHUN OCHOBHBIX CUCTEMAaTHYECKHUX Ipymi. PUHHOPUTHI
— [epBble Ha3eMHbIe cocyaucTble pacreHus. IlosBnenne TkaHed u opraHoB. Ponb apeBHHX
[IAaIIOPOTHUKOBUIHBIX. Y CJIO)KHEHUE PACTUTEIIBHOTO MUPA B IIPOLIECCE IBOIIOLUH.

[Taneoboranuka. Mckomaembie octatku pacteHuii. Oxkamenenoctu. Ornedarku. « KuBble UCKOTIACMBIS)
Cper COBPEMEHHBIX PAaCTCHUH.

KynbrypHble pacTeHus ¥ ux npoucxoxjaeHue. L{eHTpbl MHOrooOpasust U MPOUCXOXKICHUS KyJIbTYPHBIX
pacrenuii (mo H.W. BaBunoBy). Kynbrypa 3emnenenus. KynbTypHble pacTeHHs! CElIbCKOXO3SHCTBEHHBIX
YroJuii: OBOIIHBIE, TUIO0BO-ATOAHbIE, MMoJieBble. [IpencTaBnenHus o cenekun 1 OMOTEXHOIOTHH. MeTo bl
BBIBE/ICHUSI HOBBIX COPTOB pacTeHuil. BO3HMKHOBEHNE KOHTPACTHBIX NMPU3HAKOB y PACTEHHUM OJHOIO BHUJA.
UckycctBennsiii oTO60p. HacneactBeHHOCTh, H3MeHYMBOCTh. (CoO3/1aHME HOBBIX MPOJOBOJILCTBEHHBIX
KynbTyp. [IpogoBosibcTBeHHAsE 6€3011aCHOCTh. baHku ceMsH.

Pactenus roponma, ocoOEHHOCTH TOPOACKOHN (hiopel. 3aHOCHBIE M abopureHHbIe BUABI. CHHAHTPOIIHEIC,
copHble pacteHusa. Hutpomyuentsl. Ilapku, necomapku, CKBepbl, OOTaHHYECKHE Cajbl, JACHIPAPUU.
Ozenenenne. KomHaTHble pacTeHus, IIBETOBOACTBO.

[TocnencTBus neATEIBLHOCTH YeJIOBEKa B 3kocucTeMax. OXpaHa pacTUTENbHOrO Mupa. BoccraHoBiieHue
YHUCICHHOCTU PEIKUX BUAOB pacTteHHi. Ocobo oxpaHseMmble npupojHble Teppuropuu (nanee — OOIIT):
3allOBETHUKH, 3aKa3HUKH, HAIIMOHAJbHBIE MapKHu, OnocdepHblie 3anoBeqHuKH. OxpaHa pacteHuid. Pactenus
Kpacnoit kauru Poccuiickoit @eneparnuu.

DKCKypcuu unu 6udeoIKcKypcuu.

Pa3zButue pactutenbHOro Mupa Ha 3emie (9KCKypcHs B NaJICOHTOJIOTHUECKUH WM KpaeBeIuecKui
My3ei).

Jlabopamopnvie u npakmuueckue padomal.

N3yueHne cenbCKOX035MCTBEHHBIX PACTEHUI CBOETO PETHOHA.

W3yuenune copTOBbIX 0COOEHHOCTEH KyJIbTypHBIX pacTeHUI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE
OCHOBHOI'O OBIIEI'O OGPA30OBAHUSA (FA3OBbBIN YPOBEHbD)

OcBoenue yueOHOro mpeamera «buomorus» Ha ypoBHE OCHOBHOrO 0OIIero 0Opa30BaHUS IOJIKHO
00eCTIeYnTh JTOCTHKEHUE CIECAYIOUMX OOYYalOUIMMHUCSA JHUYHOCTHBIX, METAaNpPEAMETHBIX U MPEIMETHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJabTaThl OCBOEHHUS NPOrpaMMbl 10 OHMOJIOIMM OCHOBHOIO OOLIEro 0Opa3oBaHMS
JOJKHBI OTpa)kaTh TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOI MO3UTUBHBIX II€HHOCTHBIX
OpHUEHTALMI M PaCUIMPEHHE ONBITA JEATEIbHOCTH HAa €€ OCHOBE M B IMPOLECCE pean3alid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YAaCTH!

1) rpaxxaaHCcKOro BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHUBHOW COBMECTHOM J€STEIbHOCTH NP BBIMOJIHEHUU UCCIIEI0BAaHUN U IPOEKTOB,
CTPEMJIEHUE K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOLIH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

OTHOIIEHHE K OMOJOrMM Kak K BaXHOW COCTABIISAIOUICH KYJIbTYpBI, TOPJOCTh 32 BKIJIAJ POCCUHCKUX U
COBETCKHUX YUEHBIX B Pa3BUTHE MUPOBOW OMOJIOTHYECKON HAYKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTb OLIEHUBATh IOBEJEHUE U IOCTYIIKH C IIO3ULUN HPABCTBEHHBIX HOPM M HOPM KOJIOTUYECKOMI
KYJIBTYPBI;

MOHMMAaHHUE 3HAYUMOCTH HPABCTBEHHOI'O aCIEKTa JIeATEIbHOCTH YEJI0BEeKa B MEIULIMHE U OUOJIOTUH;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

MOHUMaHHE POJIK OUOJIOTUH B (POPMUPOBAHUH ICTETUUECKOI KyJIbTYpPbI JUUHOCTH;

5) ¢usuyeckoro BoCHMTAHUS, (POPMHMPOBAHUAA KYJIbTYPbl 310POBbS M 3MOLHUOHAJIBHOIO
OJ1aromosty4us:

OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0pPOBbIO M YCTaHOBKa Ha 3J0POBBIN 00pa3 >KU3HU (310pOBOE
NUTaHUE, COOJIOACHNE TUTMEHWYECKUX MpaBWI U HOPM, cOalaHCUPOBAHHBIA PEXUM 3aHATUNH M OTAbIXA,
peryisipHasi pu3nvecKas aKTUBHOCTH);

OCO3HAaHHE TOCJIEACTBUA M HENpUITHE BPEIHBIX NPUBBIYEK (yHOTpeOJeHHE alKorojisi, HapKOTHKOB,
KypeHHe) U UHbIX (hopM Bpeda JUisl PU3NIECKOro U ICUXUYECKOTO 370POBbSI;

co0uTro/IeHHe MpaBUiI 0€30MaCHOCTH, B TOM YHCJIe HaBBIKM O€30MacHOr0 MOBEJICHUS B IPUPOAHOIL cperie;

c(OpMHUPOBAHHOCTDH HaBBIKA Pe(ICKCHH, YIIpaBIieHHEe COOCTBEHHBIM YMOLIMOHAIBHBIM COCTOSTHHEM;

6) TPy10BOT0 BOCIIUTAHUA:

aKTUBHOE Y4YacTHe B PEUICHHM MPAKTUYECKUX 3a/1ay (B paMKax ceMbd, 00pa3oBaTelIbHON OpraHu3alllu,
HACEJICHHOTO IyHKTa, Kpasi) OMOJIOTMYECKON U HKOJIOTHUECKOM HANPaBIEHHOCTH, HHTEPEC K MPAKTHUYECKOMY
U3y4YeHHIO podeccuii, CBA3aHHBIX ¢ OMOJIOTHEI;

7) 3K0J10IrM4eCKOr0 BOCIIUTAHUS:

OpHEHTAIlMsl Ha TMpUMEHEHHEe OWOJIOTMYECKUX 3HAHMW TpPU PELICHUH 3a/ad B OOJacTH OKpYyXKarolieu
Cpelibl;

OCO3HAaHHE HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX pEIIeHHUS;

TOTOBHOCTb K YYaCTHIO B MPAKTUUYECKON JAESITEIbHOCTH SKOJIOIMUECKON HAlpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpHEHTAIlUs] HAa COBPEMEHHYIO CHCTEMY HAyuyHBIX IpEACTaBICHUI 00 OCHOBHBIX OMOJIOTMYECKHUX
3aKOHOMEPHOCTSIX, B3aUMOCBSA3SX YEJIOBEKA C MPUPOJIHON U COLUAIBHOUN CPEION;



MOHUMaHHE POJIA OMOJIOTUIECKON HayKH B (JOPMUPOBAaHMH HAYYHOTO MHPOBO33PEHHS,

pa3BUTHE HAYYHOH JIF0003HATEILHOCTH, HHTEpeca K OMOJIOrMYeCcKOi HayKe, HABBIKOB MCCIIEI0BATEIbCKOM
JIESATEIBHOCTH;

9) aganTanum 00y4auerocsi K M3MeHs IIUMCS YCJIOBUSAM CONMAJIbHON U PUPOAHOI cpeabl:

a/IeKBaTHasi OLIEHKA U3MEHSIOIINXCSl YCIOBUM;

NPUHATHE pelIeHus (MHIUMBUAYAIBHOE, B TPYIIE) B U3MEHSIOMUXCA YCIOBUSAX HAa OCHOBAaHMM aHAJIM3a
ouonoruueckoit HHGoOpMaIuy;

IUTAHUPOBAHKE ACWCTBUI B HOBOM CHTYyalliy HA OCHOBAaHUU 3HAHUH OMOJIOTUYECKHX 3aKOHOMEPHOCTEH.

METAINPEJMETHBIE PE3YJIbTATHI

MeTaHpeI{MeTHLIC PE3YJbTAaTbl OCBOCHUA IIPOrpaMMBbI 11O OHOJIOTHH OCHOBHOT'O O6H.[CFO O6pa30BaHI/I${,
JOJIDKHBI OTpaXaTb OBJIAJACHUC CICAYIOIHUMU YHUBCPCAJIbHBIMUA y‘-Ie6HBIMI/I HGI;'ICTBI/ISIMI/II

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBUS

1) 6a3oBble JIOTHYECKHUE e CTBUS:

BBISBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIE MPU3HAKN OUOIOTUYECKUX OOBEKTOB (SIBJICHHMIA);

YCTaHABIIMBATh CYIIECTBEHHBIH TMPU3HAK KIaccu(PuKanuu OHOJIOTHYECKUX OOBEKTOB  (SIBJICHH,
MIPOLIECCOB), OCHOBAHUS /Jisi 0000IIECHUS U CPaBHEHUS, KPUTEPUH ITPOBOIMMOIO aHAJIN3a;

C y4éTOM NpEeIIOKEHHOW OMOIIOTUYECKON 3aJauyd BBIABISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B
paccMmarpuBaeMbiX (hakTax W HAONIONCHUSX, TpeiaraTh KPUTEPUU IS BBISABICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUIL;

BBISBJIATH J1e(OULUTHI MH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl pEIICHUS TOCTABICHHOM 3a/1auH;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIC CBSI3U MPHU U3yUYEHUU OMOJOTUYECKHX SBIICHUH U MPOLIECCOB, JIeaTh
BBIBOJIbI C MKCHOJB30BAHUEM JCAYKTHUBHBIX M MHAYKTHUBHBIX YMO3AKIIOUEHHUH, YMO3aKIIOYEHUN 10
aHajoruu, GOpMyIUPOBATH TUIIOTE3HI O B3aUMOCBS3SX;

CaMOCTOSITENIbHO BbIOMpaTh COCO0 perieHust yueOHON OHOJIOrHuecKol 3a/1auu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHMs, BBIOUpATh HauOoONee TMOAXOMAIMN C YyYETOM CaMOCTOSTENILHO BBIICTICHHBIX
KpUTEPUEB).

2) 0a30BbIe HcCCIeI0BATEIbCKHE TeCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,

dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIUE pa3pblB MEXKAY PEATbHBIM M KENATEIbHBIM COCTOSHUEM
CUTYyaIlu’, O0BEKTA, U CAMOCTOSITEIILHO YCTaHABIMBATH HCKOMOE M JJAHHOE;

dbopMHupOBaTh THMOTE3Y 00 HUCTHHHOCTH COOCTBEHHBIX CYXACHHH, apryMEHTUPOBATh CBOKO ITO3HIIHIO,
MHEHHUE;

MPOBOANTHL IO CAMOCTOSITENILHO COCTAaBICHHOMY IIIaHy HAOJMIOJCHWE, HECIOXKHBIM OHOIOTHYECKH
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEeIOBAHUE M0 YCTAHOBJICHUIO OCOOEHHOCTEH OMOJOTHYEcKOro oOBeKTa
(mporecca) u3ydeHust, TPUUUHHO-CIEACTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OMOJIOTMUECKUX 00BEKTOB MEXKITY
coboii;

OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAINIO, TIOJYYEHHYIO B XOJ€ HAONIOJEHUS U
AKCIIEPUMEHTA;

CaMOCTOSITENIEHO (hOPMYJITMPOBATh OOOOIICHHSI M BBIBOJBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHMSI,
AKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMH OIIEHKH JIOCTOBEPHOCTH IMOTYUYEHHBIX BHIBOJIOB M 000OIICHHUIA;



MIPOTHO3UPOBATH BO3MOXKHOE JajbHEUIee pPa3BUTHE OMOJIOTMUECKUX TPOIIECCOB M UX TOCIEICTBUS B
aHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUiX, a TAaKXK€ BBIIBUTaTh MPEANOIOKEHHS 00 MX Pa3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

3) pabora ¢ unopmanmei:

IPUMEHSTh pa3IMYHbIE METOJIbl, UHCTPYMEHTBl M 3alpochl MpPU TOUCKE U OTOOpE OMOJIIOTHYECKOU
nH($OpMallMU WIN JaHHBIX U3 UCTOUYHUKOB C YUETOM MpeIoKEHHON yueOHON OHOI0rnuecKoi 3a1auu;

BBIOMpaTh, AHATU3UPOBATH, CUCTEMATH3UPOBATH U HHTEPIPETHPOBATH OUOIOTMYECKYI0 WH(OPMAIUIO
Pa3NIUYHBIX BUAOB U (POPM IpeCTaBICHUS;

HAXOJUTh CXOJIHbIE apryMEHThI (IIOATBEPKIAIOIINE WU ONIPOBEPIatolINe OHY U Ty K€ UJIEI0, BEPCUIO) B
pa3aNYHbIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (hOpMy MpeacTaBieHUs WHGOPMAlUA U HILIIOCTPUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSAMU;

OLICHUBATh HAJE&KHOCTh OMOJIOrMYECKON MHPOpPMAIUHU MO0 KPUTEPUSAM, HPEUIOKEHHBIM YUUTEIIEM WIH
c(hopMyIHPOBAHHBIM CAMOCTOSITENIHHO;

3alOMUHATh U CUCTEMATH3UPOBATh OMOIOTHUECKYI0 HH()OPMALIUIO.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIe el cTBUS

1) o01menue:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYKICHHUS, BBIPAXKaTh SMOLIMHU B MPOLIECCE BBHIIOIHEHUS IPAKTHUYECKUX
1 JIa0OpaTOPHBIX padoT;

BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOasbHbIE CPEACTBAa OOLICHMS, MOHMMATh 3HAYEHHWE COLMAIbHBIX 3HAKOB, 3HATh U
pacro3HaBaTh NPEANOCHIIKH KOH(IMKTHBIX CUTYyalluid U CMATYaTh KOH(IMKTHI, BECTH I1EPETOBOPHI;

[IOHMMATh HaMEPEHUs JIPYruX, MPOSIBIATH YBaKUTEIbHOE OTHOLIEHHE K COOECEAHMKY M B KOPPEKTHOU
dbopme GopMyITHPOBATH CBOU BO3PAKECHHUS,;

B XOJle Auanora U (WinM) AUCKYCCHM 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOH OMOJIOrHYecKoin
TEMbl W BBICKAa3bIBaThb MWJCHM, HAllEJICHHbIE Ha pelIeHHEe OHOJOrMYecKod 3aaud M MOJJepKaHue
0J1aro’KeIaTelIbHOCTH OOIIECHNS;

COTIOCTABJISITh CBOM CYXJIEHUS C CYXJACHUSAMHU APYTUX YUACTHUKOB JMAJNIOra, OOHAPYKUBATh PAa3IUYUE U
CXO/ICTBO MO3ULIMA;

nyOJIMYHO TPEACTaBIATh PE3YyJbTaThl BBIIOJIHEHHOTO OHOJOTMYECKOrOo OmbITa (IKCIEpUMEHTA,
UCCIIEIOBaHMS, TIPOCKTA);

CaMOCTOSITEJIbHO BBIOMpaTh (opmar BBICTYIUIEHUS C YYETOM 3aJad IPE3EHTAlUd M OCOOEHHOCTEU
ayJIMTOPUU U B COOTBETCTBMM C HHUM COCTaBJSITh YCTHBIE M IMUCHBMEHHBIE TEKCTHI C HCIIOJIb30BAHUEM
WITIOCTPATUBHBIX MaTepHaJIOB.

2) COBMeCTHAS 1eITeJIbHOCTh:

IIOHMMATh W MCIIOJIb30BaTh IMpPEUMMYyLIECTBA KOMAaHIHOW M WHIUBUAYaJbHOW pPAaOOTHI NpU pELICHUU
KOHKpPETHON OMOJIOrHMYecKoi mpobiieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHMsI TPYMIOBBIX (GOopM
B3aMMOJICHCTBUS NIPU PELICHNH MIOCTABIEHHON yueOHOH 3a1auH;

IIPUHUMATH LIE€Jb COBMECTHOM JESATEIBHOCTH, KOJUIEKTMBHO CTPOUTH JEHCTBUS IO €€ JIOCTHIKEHUIO:
pacrpeneNniaTh poJd, JOTOBapUBATBHCS, OOCYKIAaTh MPOIECC W Pe3ysNbTaT COBMECTHOW pabOThI, yMeETh
000011aTh MHEHHUSI HECKOJIbKMX JIOZIeH, MPOSIBIATh TOTOBHOCTh PYKOBOJUTH, BBINOJHSITH MOPYYECHHUS,
HOJUYUHATHCS;



IUTAHUPOBATh OPraHU3aIL[MI0 COBMECTHOM pabOTHI, ONpPENENSITh CBOIO poJib (C y4ETOM MpPENNOUYTEHUN U
BO3MOYKHOCTEH BCEX YYaCTHMKOB B3aUMOJCWUCTBUS), paclpeiessaTh 3aJadd MEXIy 4WIEHaMH KOMAaH]bI,
y4acTBOBAaTh B IPYHIOBBIX opMax paboThl (00CyXaeHHs, 0OMEH MHEHUSIMHU, MO3TOBbIE LITYPMBbI U UHBIE);

BBINOJIHATh CBOIO 4YacTh Pa0OTHI, TOCTUTATh KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY HAIIPABICHHUIO U
KOOPJMHUPOBATh CBOU ACHCTBUSI C JPYTMMH WIEHAMU KOMaH/Ibl;

OLICHMBaThb KayecTBO CBOEr0 BKJIaJa B OOHMH NPOIYKT IO KPUTEPHUAM, CaMOCTOSITEIbHO
c(hOpMyIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS, CPAaBHUBATh PE3YJIbTAThl C UCXOIHON 3a/jaueli 1 BKJIaJ
KaX/IOTO WIeHAa KOMAaHJbl B JOCTIKEHHE PE3yJIbTaTOB, Pa3leisATh c(epy OTBETCTBEHHOCTH M TPOSBISATH
TOTOBHOCTH K IIPEIOCTABIICHUIO OTUETA MEepe IPYIIIOii;

OBJIQJIETh  CUCTEMOM  yHHMBEpPCAJbHBIX KOMMYHMKATHUBHBIX JEHCTBHM, KOTOpas oOecrednBaeT
c(OPMHUPOBAHHOCTH COLMAJIBHBIX HABBIKOB U AMOIIMOHAJILHOTO MHTEUIEKTa 00YYaroIuXCs.

PeryasiTuBHble YHUBEpPCAJIbHbIE YYeOHbI€ 1eHCTBUS

Camoopranusanus:

BBISIBJISATh NMPOOJIEMBI Uil PELICHUs] B JKU3HEHHBIX U YYEOHBIX CHUTYalUsX, MCIOJIb3Ysl OMOJIOTHYECKUE
3HaHUS;

OpPUEHTUPOBATHCS B PA3IMUHBIX MMOAXO0/AaX MPUHATHS pelieHul (MHAMBUAYAIbHOE, IPUHITHE PELICHUS B
rpyIe, IPUHATHE PEIICHUNA TPYIIION );

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM PEIICHUS 3aJaud (WM €ro 4acTbh), BEIOMpPATh CIOCOO perieHus
y4eOHOIl OHMOJOrMYecKOW 3aJadu ¢ Y4ETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH IIpe/ijlaraéMble BapUaHThl PELLICHUM;

COCTaBIIATh IUIAH JIEHCTBUM (IUIaH peaju3allid HaMEUEHHOI'O aJlfOpUTMa pPEeIlIeHHs), KOPPEKTUPOBATh
NPEUIOKEHHBI alIropuT™M C Y4YETOM IMOJY4YEHHMS HOBBIX OHOJOIMYECKMX 3HAHUH 00 H3ydaeMoM
OHMOJIOrHYECKOM OOBEKTE;

JienaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTEJICKT:

BJIaJIETh CIOCOOAMU CAMOKOHTPOJISL, CAMOMOTHUBALIMU U pedIIeKCUH;

JIaBaTh OLIEHKY CUTYallMH U MpeAaraTh IiaH €€ N3MEHEHUs;

YUUTHIBATh KOHTEKCT M MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NMpPHU PEHICHUH y4eOHOM
OMOJIOrUecKOH 3a1auu, aIaliTUPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSATENbCTBAM;

OOBSCHATh MPHUYMHBI JOCTHXKEHUS (HEHOCTHIKEHMS) pE3yJNbTaTOB MAESITENbHOCTH, JaBaTh OIICHKY
nproOpEeTEHHOMY OTBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OIIEIIIEH CUTYallUH;

BHOCUTb KOPPEKTHBBI B JESATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, U3MEHHUBIIMXCS CHUTyaluH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIA U YCIOBHSIM;

pas3nuyarth, Ha3bIBATh U YNPABIATH COOCTBEHHBIMU 3MOIMAMHU M SMOLIUSAMU JIPYTHX;

BBISIBJISITh U @HAIM3UPOBATh IPUYMHBI IMOLIUI;

CTaBUTH ce0s1 HAa MECTO JIPYroro yeiaoBeKa, MOHUMAaTh MOTHBBI U HAMEPEHUS APYTOro;

PEryIUpOBaTh CIIOCOO BBIPAKEHUS SMOIIHIA.

IIpunsitue cedst U APyrux

OCO3HAHHO OTHOCHUTBHCA K IPYTOMY Y€JIOBEKY, Er0 MHEHHUIO;

IpU3HABaTh CBOE MPaBO Ha OLIMOKY U TaKOe K€ MPaBo APYroro;

OTKPBITOCTh ce0e U APYTUM;

OCO3HaBaTh HEBO3MO)KHOCTh KOHTPOJINPOBATH BCE BOKPYT;



OBJIAJIETh CHCTEMOM YHHBEpPCAJIbHBIX YYEOHBIX PpEryJsSTHUBHBIX J€HCTBUH, KOTOpas oOecrnedyuBacT
(dbopMUpOBaHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSAS IO3WLUS JIMYHOCTH), M >KU3HEHHBIX
HABBIKOB JIMYHOCTH (yIpaBlIeHUsI COOOM, CAMOIUCIIUTUINHEI, YCTOWYHUBOTO MOBEACHMUS).

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ybTaThl OCBOCHHUS ITPOrPaMMBbI 110 OMOJIOTMH K KOHILy 00y4YeHUs 6 7 Kiacce:

XapaKkTepu30BaTh MPHUHIIUIBI KIACCU(PUKALIUN PACTCHHM, OCHOBHBIE CHCTEMAaTHYECKHE TPYMIbl PACTCHHIA
(BoopoCIv, MXH, IJIAyHbI, XBOIIIH, TAIOPOTHUKH, FOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE UM LIBETKOBBIE);

IIPUBOJIUTH IPUMEPHI BKIaa poccuiickux (B ToM uncie H. . Basunos, U. B. Muuypun) u 3apy0exHbIX
(8 Tom uucne K. Jlunnei, JI. Tlactep) yu€HBIX B pa3BUTHE HAYK O PACTEHUSAX, rpudax, JUIIANHUKAX,
OaKTepusIX;

OPUMEHATh OMOJIOTUYECKHE TEPMUHBI M TOHATHS (B TOM 4Yuclie: OOTaHMKA, JKOJOTHS pPACTCHHH,
MUKOJIOTHsI, 0aKT€pPHOJIOTUsl, CUCTEMATHKa, IapCTBO, OT/EI, KJIAcC, CEMENUCTBO, poJi, BUJ, )KU3HEHHas (popma
pacTeHuii, cpea OOMTaHUsA, PACTUTEILHOE COOOIIECTBO, BBICIINE PACTEHHS, HU3IIME PACTEHHS, CIIOPOBHIE
pacTeHusi, CEMEHHbIE PACTEHHs, BOJOPOCIU, MXH, IUIAyHbl, XBOIIM, IANOPOTHUKU, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE, OaKTepuu, I'puObl, JUIIAHHUKK) B COOTBETCTBMM C IIOCTABJIEHHOM 3ajnadel u B
KOHTEKCTE;

pa3iauuaTh W ONMCHIBATh KHUBbIE U TepOapHbe DJK3EMIUISIPbl PACTEHUH, YacTH pACTEHUH II0
M300paXeHHSIM, CXeMaM, MOJIEISIM, MyJIsDKaM, penbeHbIM Tabmuiam, Tpuobl Mo H300paKEeHUAM, CXeMaM,
MYyJIsDKaM, OaKTepuH 1Mo N300pakeHUSIM;

BBISIBIIATh TMPU3HAKKA KJIACCOB TMOKPBITOCEMEHHBIX WJIM IIBETKOBBIX, CEMEHUCTB IBYAOJBHBIX W
OJIHOJIOJIBHBIX PACTECHHUI;

OIpeNieNsITh CUCTEMAaTHYECKOE MOJI0KEHNUE PACTUTEIBHOTO OpraHn3Ma (Ha IMpuMepe MOKPBITOCEMEHHBIX,
WM LIBETKOBBIX) C IIOMOILBIO ONPEIEIUTEIbHON KAPTOUKH;

BBIIOJHATh IPAaKTUYECKUE U J1abopaTopHble pPAOOTHI MO CHCTEMAaTUKE pPACTEHUM, MHKOJOTUU U
MUKpPOOHOJIOTUH, B TOM YHCIIE pa0OThI C MUKPOCKOIIOM C TIOCTOSIHHBIMU ((PUKCUPOBAHHBIMH) U BPEMEHHBIMU
MHUKpOIpenapaTamMy, UCClIe0BaTeIbCKUE pabOThI C UCIIOIb30BAaHUEM PUOOPOB U HHCTPYMEHTOB LIM(POBOI
nmabopartopuu;

BBIIETISITh CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS U KU3HEIESTENbHOCTH pacTeHHil, Oakrepuii, rpulos,
JIMIIaHHUKOB;

MPOBOANTH OINUCAaHWE W CPAaBHUBATH MEXIY COOOW pacTeHHs, TpuObI, JUIIAWHUKHA, OaKTEpUH IO
3a/IaHHOMY IUIaHY, JeJIaTh BHIBOJbI HA OCHOBE CPaBHEHUS;

ONMCHIBATh YCJIOKHEHUE OPraHU3allii PACTEHUH B XO/1€ SBOJIIOLIMH PACTUTEIBLHOTO MUpa Ha 3eMIIE;

BBISIBJISITH YEPTHI MMPUCIIOCOOIEHHOCTH PACTEHHUM K cpesie OOMTaHMs, 3HAaU€HHE SKOJIOTHUecKUX (hakTopoB
JUISL PACTEHHUI;

XapaKTepu30BaTh PacTUTENIbHBIE COOOIIECTBA, CE30HHbIE M MOCTyNATeIbHbIE U3MEHEHUSI PAaCTUTENIBHBIX
COO0O0IIECTB, PACTUTEIBHOCTD (PACTUTEIBHBIHN MOKPOB) MPUPOTHBIX 30H 3EMIIH;

MIPUBOAUTH MPUMEPHI KyJIbTYPHBIX PACTEHUN W WX 3HAUYCHHE B JKM3HU YEJIOBEKA, TOHMMATh MPUYUHBI U
3HAaTh MEPBI OXPaHbl PACTUTEIBLHOIO MUpPA 3€MJIH;

pacKkpblBaTh pOJIb pACTeHH, TpHOOB, NHIIAWHUKOB, OakTepwii B MPHUPOAHBIX COOOIIECTBaX, B
XO34MCTBEHHOM JIESITEIbHOCTH YEJI0BEKA U €r0 MOBCEIHEBHOM )KU3HH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpaxX CBA3b 3HAHWM MO OMOJOTHH CO 3HAHMSIMHM MO MaTeMaTHKe,
¢usuke, reorpaduu, TEXHOJIOTHH, JHUTEpPAType, W TEXHOJIOTUU, NPEIMETOB TyMAaHHUTAPHOTO IUKJIA,
pa3IMYHBIMU BUJAaMU UCKYCCTBA;



UCTIOJIB30BAaTh METOJBl OMOJOTMH: TPOBOAWUTH HAOIIOACHUS 3a PACTCHUSMH, OaKTepHSIMHU, TpuOaMHU,
JIUIIAHUKAMHU, ONTUCBIBATh UX, CTABUTH MPOCTENIINE OMOJIIOTHYECKHE OIBITHI U SKCIIEPUMEHTHI;

coOmrofaTh mpaBuiia 0€30MacHOrO TpyJa Mpu paboTe ¢ yueOHBIM M JIaOOpaTOPHBIM O00OPYIOBaHHEM,
XMUMUYECKOH MOCYJOH B COOTBETCTBHM C HHCTPYKIUSMH HA YPOKE U BO BHEYPOUHOI NEATEITBHOCTH;

BJIAJIETh MPUEMaMHU padOTHI ¢ HHpopManme: GOpMyIHUPOBATH OCHOBAHHUS JUISI M3BJICYCHUS U 0000IICHUS
nH(popManMi M3 HECKOJIbKMX HMCTOYHUKOB (2—3), mpeoOpa3oBbIBaTh MH(POPMAIMIO W3 OJHON 3HAKOBOM
CUCTEMBIB JIPYyTYIO;

CO3/1aBaTh MUCHMEHHBIC M YCTHBIC COOOILEHHS, MCIIONB3Ys MOHATUHHBIN anmapaT W3y4aeMoro paszena
OMOJIOTHH, COMPOBOXKAATH BHICTYIIJICHUE MPE3EHTAeH ¢ yU€TOM 0COOEHHOCTEN ay TMTOPUU O0YUaIOLINXCS.

Koppexyuonnwie 3a0auu:

*  (popmuposame no3HABAMENbHbIE UHMEPECHL 0OYUAIWUXCSL C 3A0EPICKOU NCUXULECKO20 PA3EUMUSL,
sapuanm obyyenus 7.2, (3I1P) u ux camoobpazoeamenbHvle HABbIKU,

®  c030amb YCo8us 01 pa3eumusi 00YyHarwe20Cs 8 C60eM NEPCOHANIbLHOM MeMne, UCX00s U3 e20
00pazo08amenbHblX CHOCOOHOCMEN U UHMEPECOs,

®  pazsumb MblulieHue, NaMsimb, GHUMAHUE, BOCHpUsIMUe Yepe3 UHOUBUOYANbHBLIL PA30AMOYHbIIL
mamepuan;

®  pa3BUMb HABLIKU NEeHUs U 0OPA3HO-DMOYUOHANLHYIO PEUesyIo 0esamenbHOCb,

®  IOMOUb WKOILHUKAM OOCIMUSHYMb YPOBGHSI 0OPAZ08AHHOCIU, COOMBEMCMBYIOUE20 €20 TUUHOMY
ROMEHYUANY U 0OECNeuU8aOueco 803MONCHOCHbL NPOOOINCEHUSL 0OPA306AHUsL U OANbHEUUEe20 PA3GUMUSL;

®  PA3BUMb HIMOYUOHANLHO-TUYHOCMHYIO CQhepy U KOPPeKyusl ee HeOOCMamKos

®  KOppeKyus npOCMpPaHCmMeeHHOU OPUESHMAayuu

*  opmuposame npedcmasieHue 06 oKpyscaroueli OelucmeumenbHOCmu, COOCMBEEHHbIX
B03MOJCHOCTISIX,

®  N08bIUEHUE MOMUBAYUU K 0OVUEHUIO,

®  KOppeKyus YCMHOU U NUCbMEHHOU peyl;

®  Hayyumv 0OWUM NPUHYUNAM NOCMAHOBKU U PelleHUsl NO3HABAMENIbHBIX NPOOIeM. AHATU3Y Yerell U
Pe3VIbMamos, 8blsAGNIeHUI0 00Ule20 U PA3TUIHOO0, BbIAGIEHUIO NPEONOCHLIOK (M.e. AHAU3 YCI08Ul,
000CcHO8aHUE, BbISGNICHUEC NPUYUH);

®  obocawenue u pazeumue croeaps (eapuarwm 7.2);

*  (opmuposarue coyUaAIbHO-HCUSHEHHBIX KOMnemeHyull (eapuanm 7.2).



TEMATHUYECKOE IINTAHUPOBAHUE
C YKa3aHUEM KOJINYECTBA 4YaCOB, OTBOJAMMBIX Ha OCBOCHHE KaXJOU TEMBI.

7 KIIACC
DJIeKTpOHHbIe (LM (ppOBbIE)
KoanyecTBO 4acos oOpa3oBaTe/ibHbIE pecypchl
Ne
HaumenoBaHue pa3ie/ioB M TeM NPOIrPaMMbI
n/n IpakTuy
Bcero ecKHue
padoThI
CucreMaTH4eCKUE TPYIIIBI PACTEHUI 28 9 Bubmzorexa LIOK
py p https://m.edsoo.ru/7f416720
bu6mmorexa [JOK
I1o0 0 7 2
ODer 1 Hoberoas cucrema https://m.edsoo.ru/7f416720
bu6mmorexa [JOK
JI 6 1
et https://m.edso0.ru/7f416720
KopeHb 1 KopHEBBIE CUCTEMBI 8 2 bubmmorexa LIOK
p P https://m.edsoo.ru/7f416720
PasBurtue pacTuTenpbHOT0 MUpa Ha 3eMiie 2 bubmorexa TTOK
p p https://m.edso0.ru/7f416720
Pacrenus B mpupoIHBIX COOOIIECTBAX 3 Bubmiorexa IJOK
pHpo m https://m.edsoo.ru/7f416720
Pactenus u yeaoBeK 3 Bupmiorexa [JOK
https://m.edsoo.ru/7f416720
b K
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