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HarmpaBiieHHOCTh: €CTeCTBeHHOHAYYHAs
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ABTOp MPOTPaMMBI:
Te1aror TOTOTHUTEIbHOI0 00pa3oBaHus
Haropntok Enena Huxonaesna

3ATO 1. ConHeuHbIN
2021



IHosicHUTEABLHAA 3AIINCKA
HanpaB/ieHHOCTB: €CTeCTBEHHOHAYYHAS.

B nporpammy 00yueHus BXOAUT YIUIYOJIEHHOE N3yYeHUE OOTAaHUKH U 300J0TUH.

HopmaTuBHBIE NpaBoBble [OKYMEHTHI, HAa OCHOBAHHHM KOTOPbIX pa3padoTaHa
JAONOJIHUTEJIbHAA 001Ie00pa3oBaTe/ibHAsI MPOrpaMma:

- Genepanbubiii 3akoH oT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) "O6 o6pazoBanuu
B Poccuiickoii @enepanun" (¢ u3M. u 1011., BCTyn. B cuiny ¢ 01.08.2020);

- Crpareruss pasButus Bocnutanuss B Poccuiickoit @epepanum no 2025 rona,
yTBepkAeHHas pacnopsikenneM llpaBurensctBa PO ot 29.05.2015 r. Ne 996-p.;

- Konuenuus pa3sutus JonoaHUTENbHOr0 oopasoBanus jnereit 10 2020 (Pacnopsbxenue
[IpaButenscTBa PO ot 24.04.2015 1. Ne 729-p);

- [Ipuxa3 MunucrepctBa npocseienus Poccuniickoit @enepanuu ot 30.09.2020 r. Ne533
«O BHECEHHMH W3MEHEHUH B MOPSIOK OPraHU3ALMU U OCYIIECTBICHHS 00pa3oBaTEIbHON
JESTENbHOCTH MO  JIONMOJIHUTEIBHBIM  00Ie00pa3oBaTeNbHBIM  MpOTpaMMam,
YTBEPKJEHHBIM TMPUKA30M MHUHHUCTEPCTBA MPOCBEUICHUS POCCUHCKON (denepanuu ot
09.11.2018 r. Ne196y;

- Ilpuxa3 MunucrepcrBa npocsemienus: Poccuiickoin ®@enepaunu ot 03.09.2019 r. Ne
467 «O06 yrtBepxkaeHun lleneBoil Moaenu pa3BUTHUS PETUOHANBHBIX CHUCTEM
JIOTIOJTHUTENIBHOTO 00pa30BaHUs ACTEI»;

- IIpukaz MuHnuctepcTBa npocsemeHus Poccuiickoit @enepanuu ot 09.11.2018 1. Ne
196 «O6 yrBepxaeHun [lopsnka opraHu3alvu M OCYHIECTBICHHUS 00pa3oBaTeNbHOM
JESITENHHOCTH IO IONOJHUTEIBHBIM 00I11e00pa30BaTEIbHBIM IIPOTrpaMMaM»»;

- [Ipuka3z MunnctepcTBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 09.01.2014
r. Ne2 «O6 yrBepxkaenun [lopsnka nmpuMeHEHHs OpraHU3alUsSIMH, OCYIIECTBISIIONUMU
o0pa3oBaTeIbHYI0  JESATEIBHOCTh,  OJJEKTPOHHOTO  OOy4YeHUs, JAMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUH MIPH peaan3aiuu 00pa30BaTeNbHBIX IPOTPaMM»;

— Ilucemo Muno6pnayku Poccum ot 29.03.2016 1. Noe BK-641/09 «Mertoanueckue
pEKOMEHAaIuU 1o Peanuzanuu aJanTUPOBAHHBIX JOTIOJTHUTEIIbHBIX
001eo0pa3oBaTeIbHBIX MPOTPaMM, CIIOCOOCTBYIOIIIUX  COITMAIBHO-TICHXOJOTHICCKON
peaOunuranuu, MNpodeccHoOHATILHOMY CaMOOIIPEACICHUI0 JeTel C OrpaHMYeHHBIMU
BO3MOKHOCTSIMH  3[IOpOBBs, BKJIIOYasl JETEH-WHBAJIUAOB, C YYE€TOM HX OCOOBIX
o0pa3oBaTeIbHBIX TOTPEOHOCTEIY;

- I[lucbmo MunucrepctBa o0pazoBanust u Hayku PO ot 18.11.2015 r. Ne 09-3242 «O
HaIpaBJICHUN METOJMYECKUX PEKOMEHJAUUNA IO MPOECKTUPOBAHUIO JOMOIHUTEIbHBIX
00Iepa3BUBAOIINX MTPOTrpamMM (BKIIIOUAsT PA3HOYPOBHEBBIE ITPOTPaMMBbl) pa3pabOTaHHbBIS
Munobpuaykn Poccum coBmectHo ¢ TAOY BO «MoCKOBCKHN TOCYAapCTBEHHBIN
nenarornueckuii  yuuBepcuter», @OI'AY  «DenepanbHblii  UHCTUTYT  pPa3BUTUS
obpazoBanuss», AHO JITIO «Ot1kpeiToe 00pazoBaHuEY;

- [lucemo MuHnuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 28.08.2015
r. Ne AK-2563/05 «O MeTOOMYECKHMX PEKOMEHJALMSIX IO  OpraHu3aiuu
o0pa30oBaTeIbHOM JEATEIBHOCTH C MCHOJIB30BAHUEM CETEBBIX (HOpPM peanu3auuu
00pa3oBaTEeIbHBIX IPOTPAMM;

- [ToctanoBnenue ' maBHOTO rocy1apcTBEHHOTO caHuTapHoro Bpada PO ot 28.09.2020 r.
No 28 «O06 ytBepxkaennun CanlluH 2.4.3648-20 «CaHuTapHO-3MHAEMUOIOTHYECKIE
TpeOOBaHUS K OpPraHU3ALMIM BOCIIUTAHUS U 00YUYEHUs], OTJbIXa U 03[I0POBJIECHUS JeTel U
MOJIOAEKH.



- [Tonoxxenue o paboueit mporpaMmMme meaarora JI0MoJIHUTEILHOTO 00Opa30BaHMUs.

- YeraB MKOY «COII Ne 2 3ATO 1. ConHeUHBIIY;

- Ilonoxenue o pabore c omapeHHbiMu getbMu «MKOY COIII Ne 2 3ATO .
COHCYHBII.

Hanpagnennocms npozpammot

JlonoaHUTENbHAS oOureoOpa3zoBaTenbHas oO011epa3BUBAIOIIAS nporpamma
«ITo3HaBarenpHas ounonorus» ecTeCTBEHHOHAYYHOM HANPABJEHHOCTH,
OPUEHTHPOBAHA HA pa3BUTHE TIO3HABATEIIBHONH AaKTUBHOCTH, CaMOCTOSTEIBHOCTH,
T0003HATENTFPHOCTH yYaIINXCs, a TaKXKe Ha JOMOJHEHHE W YriayOJeHWe NIKOJIbHBIX
OporpaMm 1o OUOJIOTHH.

[IporpamMmma mpemycMaTpuBaeT CTapTOBBIM YPOBEHb OCBOEHHE MPOTPAMMBI, KOTOPBIH
croco0CTBYeT (OPMUPOBAHHUIO MHTEPECA K HAYYHO-UCCIIEI0BATEIBCKON e TENbHOCTH.

Hoeu3sna u akmyanonocmo

Hoesusna oononnumenvhnoii obweodpazoeamenvhoii npocpammet «llo3HaBatenbHas
OWoJorvs» 3aKJIYaeTCs B TOM, 4YTO KPOME OIPEACIEHHBIX 3HAHUH W YMEHUHU
oOyJaroniecs: MPOBOAAT OOJBINYI0 H HAMpaBICHHYI paboTy 1O HAKOIUICHHIO,
PaCIIMPECHUIO W YIUIYOJICHWIO OWOJIOTMYECKMX 3HAHWH IS TIOHHMMaHHS OCHOBHBIX
MOJIO)KEHU OMOJIOTUH BO BCEM MHOT0o0pa3uu OHOJOTUYECKUX SIBICHUM U HIMPOKOM
Juana3oHe YpoBHEH OHOJOrHYecKux mpoleccoB. B mporecce o0yuenus, odydaronuecs
OpUOOPETYT HOBBIE TEOPETHYECKHUE 3HAHMS W TPAKTHUYECKHUE HABBIKM B 00JACTH
ouosoruu.

AKmyanvHocmy npozpammsl 00YyCIOBJIEHA TeM, UYTO OHOJOTMYECKOe OOpa3oBaHUE B
COBPEMEHHOM MUPE SIBJISICTCS HEOOXOJIMMOW COCTABJISIONICH COBPEMEHHON KYJBTYPHI.
[ToryuyeHne OMOJOTMYECKUX 3HAHWKM, NMPUOOpPETEHHE ONbITA B OMOJOTHM, BBIPAOOTKA
COOTBETCTBYIOIIMX YMEHUW M 3HAHHM, B IIEJIOM BHIPAOOTKA OMOJIOTUYECKOTO MBIIIJICHUS
U MHPOBO33PEHUS HWCCIECAOBAHMS CETOAHS OJHA W3 TMPUOPUTETHBIX 3aad pPa3BUTHUS
obmectBa. [Iporpamma cnoco6cTByeT (hOPMUPOBAHUIO AKTUBHOM KM3HEHHOHW TO3WIINH
oOydJaromuxcs, 4YTO TMpeArnojaraeT TapMOHWYHOE COYETaHHE TaKHX KauecTB, Kak
caMOTIO3HaHHUE, caMopeaTn3alys, TBOPUYECKOe CaMOpPa3BUTHE.

Ileoazozuueckan uenecoodopasHocmov npozpammaol

[legarormdeckasi 11€1€CO00Pa3HOCTh MPOTPAMMBl  3aKIIOYAaeTCsl B TOM, YTO OHA
MO3BOJISIET peOEHKY MPUOOPECTH 3HAHUSA U YMEHUS, KOTOPhIE OH B JaJTbHEHIIIEM MOKET
MCIIOJIB30BaTh KaK B TIpoliecce 00ydeHUs B Pa3HbIX TUCIHUILINHAX, TaK U B TTIOBCETHEBHOMN
’KU3HU JJIS1 PEeIICHUs] KOHKPETHBIX 3an1ad. [Iporpamma obecrneunBaeT pa3BUTHE YMEHHI B
HAyYHO - MPAKTHYECKOW M HCCIEAOBATENbCKOW aesTenbHOCTH. Co3mMaeT ycIoBUS IS
MOJIHOIIEHHOTO ~ Pa3BUTHsSI TBOPYECKHX CIOCOOHOCTEH KaXIOro 0O0ydaromerocs,
VKPEIUICHHE HHTEepEeca K 3aHATUSIM 1O OMOJIOTHH.
Omauuumenvmsle 0COOEHHOCHU RPOZPAMMDBL

OTnuuue MaHHOW MPOTpaMMBbI 3aKIFOYAETCSl B TOM, YTO TPOrpaMma CyIIECTBEHHO
JIOTIOTHSAET 00BEM IIKOJIBHON TPOrpaMMbl 1o O6mosoruu. Kpome Teopetndeckoro Kypca
MPEeIyCMaTPUBAETCS 3HAYMTEIHHOE KOJIMYECTBO MPAKTHYECKUX pabOT, TIaBHAs IIENb
KOTOPBIX — COBEPIICHCTBOBAHNE HABHIKOB IMOJH30BAHUS MHUKPOCKOITMYECKOW TEXHUKOM,
YMEHUSl aHaJU3UPOBATh MHKPOCKOIMYECKHE TpermapaThl, padoTath C TepOapHBIM H
KOJUICKITMOHHBIM MaTEPHAJIOM, BBIOJTHATh TPAKTHYCCKUE 3a7aHUs, pEIIaTh CaMble
pa3HooOpa3HbIe 337a4l €CTECTBEHHO-HAYYHOT'O HAIIPaBICHHUS.



OOyyeHue 1O [AaHHOW MporpamMme ocylecTBisercas B (Gopme 1ad0paTopHBIX U
MPaKTUYECKUX PA0OT, IKCKYPCHil, a TaKkKe MpeycMaTpUBaeTCsl MHAMBUAYalIbHAsI paboTa
C OJapeHHBbIMH JEThbMU M TMOJArOTOBKA OOYYaIOIIMXCA K HAay4YHbIM KOH(pEpEeHUUSIMHU
MPEIMETHBIM OJINMITUA]IAM.

Aodpecam npozpammuol

IIporpamMmma paccuumTaHa Ha J€TE€W CpeAHEro WIIKOJIBHOrO Bo3pacra. [laHHBIM BO3pacT
ABJIAETCS TEPUOJOM OTPOYECTBA, BaXKHEWIIME cleuu(duueckre YepTbl KOTOPOTo
MPOSBIIAIOTCS B CTPEMJICHUU K OOIIEHHMIO CO CBEPCTHUKAMM, IMOSBJICHUU B IOBEICHUU
IIPU3HAKOB, CBUJAETEIBCTBYIOIIUX O JKEIAHUU YTBEPAUTH CBOK CAMOCTOSATENBHOCTD,
HE3aBUCUMOCTb.

CrtpemiieHre MOAPOCTKOB OBJAAETh Pa3IMYHBIMU YMEHUSIMH CIOCOOCTBYET Pa3BUTHIO
YyBCTBa COOCTBEHHOM YMEJIOCTH, KOMIETEHTHOCTH U MOJIHOLEHHOCTH.

OTOT NEepUOA XapaKTepU3yeTCsl CTAHOBJIEHUEM N30MPATENbHOCTH, LIEJIEHANPABICHHOCTH
BOCIIPUATHSI, YCTOMYMBOIO NPOWU3BOJIBHOIO BHUMAHMS W JIOTHYECKOW mamsATH. B 3T0
BpeMsi aKTUBHO (OPMHPYETCS aOCTPAaKTHOE, TEOPETUYECKOE MBIIUICHHE, YCHIUBAIOTCS
WHIVBU1YaJbHbIE PA3JINyusl, CBI3aAHHBIE C PA3BUTHEM CAMOCTOSITEIbHOTIO MBILIIEHUS.

Bospacm oemeii, yuacmeyrowux 6 npoepamme 10-14 nem.

DopMHUPYIOTCS OJTHOBO3PACTHBIC WJIM PAa3HOBO3PACTHBIC TPYMIIbI, YUCICHHOCTHIO OT 15
10 20 4esoBeK.

HabGop yuamnuxcst B Tpyniy OCYIIECTBIISETCS HA OCHOBE CBOOOJHOTO BhIOOpa JIETHMU U
UX pOIUTENSIMU (3aKOHHBIMU TPEACTABUTENAMH), 0€3 oTOOpa U MNpeabsSBICHUS
TpeOOBaHUI K HATMYUIO CIICIIMATBHBIX 3HAHUH Y peOeHKa.

Cpok peanuzauuu npozpammsl u 00bEm y4eOHbIX YACO8:
IIporpamma paccuntana Ha 1 rog oOydenus. 144 gaca, 4 yaca B HEZIEIIO.
Dopmoul 00yuenus:

OOyueHue 1o MporpaMMe OCYIIECTBISIETCS B OYHOM dopMe, HO TaKkKe MPUMEHSIOTCS U
AUCTAHIMOHHBIE TEXHOJIIOTUH O0yUYECHUS.
JlucTaHIIMOHHOEe O0y4YyeHHe TPUMEHSAETCS C IMEeJbl0 HHIWBUIYAIBHOIO OO0yuYeHHUs
yYaIuXCsl, MPOMYCTUBIINX 3aHIATHS MO OOJIE3HHW, WIH APYTUM MPUYHHAM, a TaKKE B
YCJIOBUSIX OTPAHUYUTEIbHBIX MEPOTIPUSITHH.
JlucTaHIMOHHOE 00yUYEHHE OCYHIECTBISECTCS C IPUMEHEHUEM CEPBUCOB ceTH MHTEepHeT:
o ANEKTPOHHAS MOYTa;
o Cucrema Moodle (MogynpHass ~ 0OBEKTHO-OPHUCHTHPOBAHHAS  JHHAMHYCCKAs
yaeOHas cpefa);

wiardopma Zoom;

cepBuchl Google: TOKyMEHTHI, Mpe3eHTalUH, TaOIUIIBI, (DOPMBI, CANTHI;

JIpyrue MOUCKOBbIe, MHPOPMAIIMOHHBIE U UHTEPAKTUBHBIE CEPBUCHI.
B rnpouecce oOy4eHust UCIIOJIb3YETCA Takue (popMbl 3aHATUH KakK:
KOMOMHUPOBAHHOE, MPAKTUUYECKOE, Oeceia, ONbIThI, SKCIIEPUMEHTHI, SKCKYPCHH.
B nanHoi mporpaMmmMe oTAaeTcs MpeANovTeHHe TakuM ¢popmaM, METoIaM O0yUYeHHUs,
KOTOpbIE:
° CTUMYJIUPYIOT OOydYaromMuXcsi K IMOCTOSHHOMY TOTMOJHEHUIO 3HaHUU (Oecenpl,

BUKTOPHUHBI, OJTUMIIUA/IBI U T.1.);
o CIOCOOCTBYIOT PAa3BUTHIO TBOPYECKOI'O MBIIIJIECHUS, METObI, 00ECIIEYNBAIOIINE

dbopMupoBaHUE UMHTEIUIEKTYaJbHbIX YMEHHUMN: aHaiau3, CHUHTE3, CpaBHEHUE,



YCTaHOBJICHHE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH, a TaKK€ TPaJAULUOHHBIE METOIbI —
Oecena, HaOIIOAEHNUS, OIIBIT, SKCIIEPUMEHT, J1a00paTOPHBIE U IPAKTUUYECKUE PAOOTHI;
o 00€ecreynBaOT pa3BUTHE MCCIEIOBATEIIbCKUX HABBIKOB, YMEHHUW; OCHOB
MPOEKTHOT'O MBIIIJIEHUSI 00y4aroumxcs (MpOeKTHbIE padoThl, IPOOIEMHBINA MOAX0A K
U3YUYEHUIO OTAEIbHBIX SBICHUMN ).
Ha 3aHgTHsIX npUMeHsI0TCS 310poBbecOeperarome TeXHOJIOTHN

o YepelOBaHUE pa3JIMYHBIX METOJOB OOy4YeHHUs: CIIOBECHBIMA, HAarJsiHBIH,
ayJIMOBU3YaJbHBIN, UHIUBUlyalIbHAs, TPYNIOBas paboTa u 1p.;
o OopraHu3alus nepepbIBOB Yyepe3 Kaxkaple 45 MUHYT C IPOBETPUBAHUEM KaOMHETA,

npoBesieHrne QU3KYITbTMUHYTOK.

HEJb U 3AJAYU TPOT'PAMMBI

ear mnporpammbl: yriyOjieHue, paclidpeHWe U CUCTEMaTu3alus  3HAaHUHN
oOydJaromuxcs, pa3BUTHE Yy HUX OHOJIOTMYECKOTO MBIINIJIEHUS MW HWHTEpeca K
CaMOCTOSITEJIbHOMY HM3Y4YCHHIO OHOJIOTHYECKMX HayK, IOATOTOBKA K YYacTUIO B
oJluMMuazax, KoHGEepPEeHIHUIX M0 OUOTIOTHH.

3apaum:
Oobpa3zosamenvhoie:
o yrayOasTh U pAaCIIUPATh 3HAHUM, 00y4aromuXcsl MO CJIEIYIONUM pa3iesam:

O0oTaHuKa, (PU3UOJIOTHS PACTCHMIA, 300JIOTHS, OMOJIOTHS dYeJIOBEKa, SKOJOTHS U
paIMoHaIbHOE TIPUPOJIOTIOIB30BaHUE;

o pa3BMBaTh  yMEHHUS  paboTaTh ¢  OHOJIOTHUSCKHMMH  TpUOOpaMH,
UHCTPYMEHTaMH, CIPABOYHUKAMH; IMPOBOJUTH HAOIOJCHHS 3a OMOJOTHYECKUMU
00BEKTAaMH H  COCTOSHHEM COOCTBEHHOTO  OpraHm3Ma, OHOJOTHYECKHE

AKCIICPUMECHTHI;

o U3ydaTh pOJIb PACTEHUH M JKUBOTHBIX B MacHITa0e IUIAHETHl M JKU3HU
YeIIOBEKA;

o pacmupsTh HMHTEpeC K OMOJOTHM, CIOCOOCTBOBATH BHIOOPY yUYaIIUMUCS
MyTel MambHEHIIETO MPOIOJDKEHUS OMOJIOTUYECKOTO UM €CTECTBEHHO-HAYYHOTO
o0Opa3zoBaHUsI.

Bocnumamensnuie:

o BOCIIUTBHIBATH OEPEIKHOE OTHOIICHHUE K OKPYIKAIOIIEMY MUPY MIPUPOJIBL.
Pazeusaromue:

o CTAaHOBIICHHE KaK IEJIOCTHON JIMYHOCTH, HAXONAMICHCS B TapMOHUU C

OKPYXAIOIUM MHPOM, CITOCOOHOM K BOJIEBBIM JCHCTBUSM JIJIsi pEIIeHUs] OMOJIOTO-
HKOJIOTHYECKUX TPOOIIeM;

o pa3BUBATh MO3HABATEIIBHBIN MHTEPEC K OKPYKAIOLIEMY MUPY;

o pa3BUBaTh AHAJUTUYECKUN CKJIaJ yma, yMEeHUE HaOl01aTh, CpPaBHUBATH,
JienaTh BbIBOJbI, 00001IaTh MOTyYEHHbIE 3HAHMUSL.



YUYEBHBIN IIJIAH

®opmbl
Neni/m | HaumeHoBaHue pa3iena Koun4yecTBo yacos KOHTPOJIsI
U T€MbI
Bceero Teopus IIpakTHKa
1 Bgenenue B nporpammy. 2 1 1 TeCcT
TexHuka 0€30MaCHOCTH.
2 Boranuka — Hayka o 19 6 13 JabopaTopHas
paCTEeHUSX. pabora;
coOecesioBaHHE.
3 Pa3noobpasue pacTeHuii. 20 10 10 KoH(epeHIus
4 Hapcteo ['pudkI, 6akTepuu, 12 8 4 JabopaTopHas
JIUIIAWHUKY. pabora;
co0eceoBaHNE
) DU3NOIOTHS PACTEHUH. 30 13 17 MpaKTHIecKas
pabora; urpa
7 3ooorust — HayKa o 46 20 26 KoH(DepeHus;
JKUBOTHBIX. co0eceoBaHNE
8 Hayuno- 15 0 15 3anmTa
HCCIIEN0BATENbCKUN HCCIEN0BATENBCKOM
MIPAKTHKYM. paboThI
Hroro uacos 144 58 86

COJEPKAHUE ITPOI'PAMMBI
1. Beenenue. Texnuka 0e3omacHocTH (2 yaca).

Teopus (4 uaca): 3HAKOMCTBO C YYaIlIUMHCS, O3HAKOMIIEHHE UX C IIEHTPOM, TJIAHOM
paboThl, yueOHbIMU OOBbekTaMu, mpaBuiamMu Thb u I1b. HMctopus Ononoruu Kak HayKH.
OcHOBHBIC  HampaBlIeHHWsS. 3HAYEHWE HAayKd OWOJOTMM B JKU3HU  YEJOBEKa.
[Ipoucxoxaenue xu3Hu Ha 3emuie. [loapasneneHue mpupoOIbl HAa KUBOE M HEKHUBOE.
I'panunel  xu3Hu. Hceropust co3gaHusi MHUKPOCKOMA. 3HAKOMCTBO C JIaDOpaTOpHOU
(XUMHUYECKOM) TOCYI0H, CTPOEHUEM MHUKPOCKOIIA.

Ilpakmuxa (I uac): naboparopuas padora Nel. Ctpoenue mukpockomna. Pabora c
(uKCHpOBAaHHBIMH TIpETIapaTaMHu.

TEMA 1. BOTAHUKA - HAYKA O PACTEHUSX (19 yacoB)

Teopus (6 wacoB) Uctopust 6oTannku kak Hayku. OOImas xapakTeprucTUKa MapcTBa
pactenuii. Mepapxuueckoe crtpoenue mapctBa Pactenus. OcOOEHHOCTH PacTUTEIHHOTO
Opranu3ma. 3Ha4Y€HHE PACTEHUN B IIPUPOJAE U B )KU3HU YEJIOBEKA.

Crpoenune kietku. CTpoeHue OpraHoufoB u opraHeiul. CTpoeHue KIETOYHOU
MeMOpaHbl U KJIeTOUHOU cTeHku. Kietounoe siapo. [IpokapuoTsl U 3ykapuoThl. SIBiaeHUs
IJIa3MOJIN3a U AEIIa3MOJIn3a.



[lonstue o TkaHsAx. Tumbl pacTUTENBHBIX TKaHEH, X GyHKUMU. [ToKpOBHBIE TKaHMU:
JNUJAEpMa, MNepuaAepMa, KOpka. MeXaHMYeCKHEe TKaHHU: KOJUICHXUMA, CKIEPEHXUMA,
ckiepeunsl. [IpoBogsniue TkaHu: kcuiema, (piaodMa. XyopeHXuMa. 3anacaroniyie TKaHH.
Aspenxuma. BelienurenbHble TKaHU.

[lonsitTue BereraTuBHOro opraHa. OCHOBHBIE BETE€TaTUBHBIE OpPraHbl: KOPEHb,
cTebenb, nouka, Juct. [loHaTtue o KopHe, kKiaccuuKaus KOpHEH U KOPHEBBIX CHCTEM.
CtpoeHue 1 BUIOM3MEHEHHSI KOPHS (KOPHEIUIO/Ibl, KOPHEBBIE IIUIIKH, BO3IYIIHbIE KOPHU
3MU(UTOB, KOPHU-TIOJAMOPKH, JbIXaTeIbHble KOPHH (MHEBMATO(OPHI), XOAYIbHBIE KOPHHU,
KOPHHU-TIPULIENIKY, BTATHMBAIONINE (KOHTPAKTUJIbHBIE) KOPHHU, KOPHU-TIPUCOCKHU PaCTEHHI-
napasuToB).

Crebenb — kak oceBoil opra pacteHusi. CTpoeHUE U BIMOJHsIEMbIe GyHKUMU. TUTIBI
HapacTaHus W BETBJICHUS IMOOEroB: JAMXOTOMHYECKOE (BMJIBYATOE), MOHOMOIUAIBHOE,
cumnonuanbHoe. POpMbI TMONEPEYHOTro cedyeHus credns. BumousmeHnenue cTebiis:
NoJI3eMHbIe (KOpPHEBHUINA, KIYOHH, JIYKOBHUIIbI); Haa3eMHbIe (YyCbl, COYHBIC IMOOEru Yy
CTEOJIEBBIX CYKKYJICHTOB, KOJTIOUYKU, (GUIIOKIAIUN, YCUKH).

Knaccuduxkanus modek mo CTpoeHHUI0, pacnoyiokeHuto Ha nodere. CTpoeHue IucTa.
Tunel muctoBol muactTuHku. [loHsTHE O cTONOUaTON M ryOuaToit TKaHU. DYHKIIMH JUCTA.
Ycerpuna u ux Gyunkuun. Bunonsmenenue nucra.

Crpoenue tunuyHoro useTka. CtpoeHue okxosionBeTHHUKA. CHMMETpHUS BEHUYMKA:
akTHHOMOp(HBIE, 3UTOMOp(HBIE, AacCUMETpUYHbIe IBETKU. Amnaponeil. [uHeuein
(anmokapmHBIN, IECHOKAPITHBIN). DOpMyNbl 1IBETKOB. JluarpaMmsbl IBETKOB. [[ByJOMHBIC U
OJIHOJIOMHBIE PACTEHUSI.

OnbuieHHWE pacTeHWd MW €ro pasHoBUAHOCTU. OmnogoTBopeHue. JIBoiiHOE
oronoTBoperue. CtpoeHue miuoaa. TUIbl TIOA0B MO CTPOCHHUIO OKOJIOIUIOAHHUKA: CYXHE,
MHOTOCEMSIHHbIE, BCKpBIBatOmuecs (JUCTOBKA, 000, KOpoOOYKa, CTPYYOK, CTPYUOUEK);
CyXue, OJHO- ¥ MHOTOCEMSHHBIC, HEBCKphIBaOIUecs (OpemeK, opeX, CeMSHKa,
3€pHOBKA); COYHBIE, OJHO- M MHOTOCEMSHHBIC, HEBCKPBIBAIOUIUECS (KOCTSHKA, SToja,
3eMJITHHYWHA, 0J0K0, THIKBUHA, ToMepaHel). Kimaccudukanus mio1oB 1Mo THUITY THHEIes:
amoKapIrHble, CUHKApPIHBIC, MapakaprHble W Ju3uKapnHbie. CTpoeHHEe CeMEHH. THUIIbI
pacmpocTpaHeHUS CEMSH.

lIpaxmuxa (13 uacos )

JlabopaTopHas paGora Ne 2. l3yuyeHue cTpOeHHs] paCTUTEIbHON KIETKU KOXKUIIbI
nyKa (TpajieCKaHIIMMU) M0/l MUKPOCKOIIOM.

JlaGoparopHast padora Ne 3. fIBieHus 1iazMomnunsa v IemIa3MoJIn3a.
JlaboparopHasi padora Ne 4. 3yueHne cTpoeHUsT KOPHSI.

JlaGoparopHast padora Ne 5. Tunbl KOPHEBBIX CUCTEM.



JlaGopaTopunas padora Ne 6. Mopdosiorust u anaroMus cTeOIs.
JlabopaTopuas pa6ora Ne 7. Mopdororust u aHaToMusi OYEK U JUCTA.

JlabopaTopHnas padora Ne 8. M3yueHue reHepaTuBHBIX OPraHOB
ITOKPBITOCEMEHHBIX.

JlabopaTopHas padora Ne 9. CtpoeHue 1BeTka
Jlaboparopuasi padora Ne 10. Ctpoenue mioaa
Jlaboparopuasi padora Ne 11. Tumnsl mio10B8

Jlaboparopuasi padora Ne 12. CtpoeHue cemeHu

HonBeneHne HUTOI0B: PCHICHUEC TCCTOBBIX BaI[aHHfI, KpOCCBOPAOB.

TEMA 3. PA3BHOOBPA3UE PACTEHHUM (20 uacos)

Teopus (10 uacoB). Kiaccudukanus pacTEHUM. bunapnas
HOMEHKJIATypa.

PazHoo6pasue pacteHnit pa3HbIX KIMMAaTUYECKUX YCIOBUM.

Opnnoxnerounsie Bomopocnan. Otaenst  Cune-3eleHble  BOJOPOCIH; 3€JIeHbIe
Bojopocnu; JluatomoBeie Bojmopociu; bypeie Bogopocnu; Kpacubeie Bogopociu. O61mas
XapaKTepUCTHKa, CUCTEMAaTHKa, 3HaUYE€HUE B TIPUPOE U JIJIS YeTIOBEKA.

Oco0eHHOCTH CTPOCHHMS, PA3MHOXKEHHE, CHUCTEMaTHKa, 3HadeHue. Kiacchl:
[lewenounsie mxu, Jlucrocredenpubie Mxu. [lopsnku 3enensie Mxu, CharHoBbie MXH.

Oco0EHHOCTH CTPOEHHUS IIAYHOB, Pa3MHOXKEHHE, CHCTEMAaTHKa, pOJib BIPUPOIIE U
B )KM3HU YeJIOBEKa.

OcoOeHHOCTH CTpOCHUS XBOIEH, pPa3MHOXXEHHE, CHCTEMaTuKa, 3HaudYCHUE.
OcoOEHHOCTH CTPOCHHS MAMOPOTHUKOBUIHBIX PACTEHUH, Pa3MHOKEHHE, CUCTEMAaTHKA,
3HaueHue. [lanopoTHUKOBUIHBIE.

Ctpoenue, pa3MHOXKEHHE, SKOJIOTHS, CHCTeMaTHhKa, 3HAa4Y€HHE B MPUPOJIC, U B
km3Hu denoBeka IomocemenHniX. Kiaccel CaroBHumkoBble, | MHKroBbsle, XBOWHBIC,
I'HetoBbie. ['0nOCEMEHHEIE.

OOmrast xapakTepUCTUKA TMOKPHITOCEMEHHBIX pacTeHud. OTIWYUTENBHBIC YEPTHI
[TokpeiTocemennbix U ['omocemennbix pactenuil. Cucrematuka. IIOKpBITOCEMEHHBIX.
Knaccet OgHonmonbHbie W JIBYZIOJBHBIE, OTJIWYUATEIbHBIE TpU3HaKh. CemeicTBa Kiacca
JBynonwubie:  JlrotukoBeie, PozoBeie, boOoBeie, Cenpaepeiinbie, KamycTHble,
ScnotkoBeie, bypaunukoBwsie, HopuunukoBbie, IlacieHoBble, AcTpoBble. CemelcTBa
kiacca OgHononeHelie: Jlunennsie, JlykoBbie, CriapxeBsle, AMapuiucoBsie, pucossle,
OcokoBeie, MaTnukoBsie. Penkue pactenus KpacHosipckoro kpasi.

llpaxmuxka (10 uacos)



JlabopaTopHas paGota Ne 13. Nzyuenue pasHooOpa3ust BOJOPOCIEH.
JlabopaTopuas pa6ora Ne 14. [leueHounsie Mmxu, JIuctocTeOenbHBIE MXU

JlabopaTopuas paGora Ne 15. 3enensie mxu, CharHoBbie MXHU.
JlabopaTopHasi padora Ne 16. PasmHoXeHUE MJIayHOB

Kondgepenuus « Ilyremecrsue ¢ JOMAIIHUMU PAaCTEHUSIM D)

JlabopaTtopnas paGora Ne 17. CrpoeHue NanOpOTHUKOBUIHBIX PpACTEHUH,
pa3sMHOXKEHUE

JlabopaTopHasi padora Ne 18. M3yueHue rojioceMeHHbIX paCTEHUM

JlabopaTopnass paGora Ne 19. OmnmuurtenbHbie 4epThl [IOKPHITOCEMEHHBIX U
I'oslocemMeHHBIX pacTeHUH.

JlabopaTopHas padora Ne 20. Knaccel OnHomo0bHbIC U [[BY10JTBHBIC

JlabopaTopHass pabdora Ne 21. M3ydyeHue npu3HAKOB pa3HOOOPA3HBIX CEMEHCTB
OKPBITOCEMEHHBIX PACTCHHUI.

TEMA 4. IAPCTBO I'PUBLIL IIAPCTBO BAKTEPUH, IUIITAMHUKH (12 uacos)

Teopusi (8 yacoB) Ctpoenue, pasmMHOkeHHE M dKojorus. Cucremaruka. [puoObI-
canpodutel u mapasutbl. CbenoOHbIE U SAOBUTHIE TpUOBL. OxpaHsieMble TpPHObI
KpacHosipckoro kpas. Pomb rpuboB B mpupojie U B JKU3HU dYenoBeka. JlumalHuKY.
Hakunnsle, TUCTOBaThIC U KYyCTUCTHIE JUIIAHUKK. CTpoeHHE JHUIIAWHUKOB. 3HAUYCHUE B

IpUpoJIe.

[Tonsitue o muxkpoduonorun. O0mas xapakrepuctuka. opma OGakTepwHii, CTpoeHHE.
Tunbsl NBWKEHUSI, pa3MHOXKEHHE, METa00IM3M. DKOIOTHs OakTepuil. 3HaueHNe OaKkTepuil B
MPUPOJE, CEIbCKOM XO3SMCTBE, MEIAUIIMHE, NPOMBINIIEHHOCTH. OmacHble OaKTepHH.
[TonsiTHE O CAaHUTAPHON MUKPOOHOIOTHH.

Ipaxmuxka (4 uaca)

JlaGopaTtopHass pabora Ne 22, U3yueHue CTpOEHHST H  TIPOIECCOB
KU3HEJEATEITLHOCTH TPUOOB U JIUIITAWHUKOB.

Ikckypens (1 yac) HakumHbie, TUCTOBATHIC W KYCTHCTHIC JIMIIAWHUKH B TIPUPOJIC.
IIpakTuyeckas padora Nel (2 yaca) BeipamuBanue CEHHOM MAJIOYKH.

TEMA 4. OCHOBBI ®U3HUOJIOT MU PACTEHUH (30 uacos)

Teopust (13 wacoB). Twumbl NUTaHHWS pacTeHH (MUHEpaIbHOE, OpPraHHYECKOE,
BOJHOE, BO3JIYIIHOE, PACTCHUSA-XUIIHUKHU, pPACTEHUSA-NIApa3uThl). Polib pa3nuyHbIX
MUKPOSJIEMEHTOB B JKU3HEJEATENHOCTH PACTUTENIBHBIX OPTraHU3MOB, YJI0OpEHUSI.



HpI/IBHaKI/I HCXBATKM HCKOTOPBIX 3JICMCHTOB IIMTAHUA. KOpGHB — KaK OCHOBHOH opraH
IIOTrJIOMICHUA BOABI U HOHOB.

[lonstue o ¢potocunrese. Jluct — kak opran orocunresa. Xiopohuil U Ipyrue
MUTMEHTHI JUcTa. Ponb poTOCHHTE3a Ha TUIaHETE.

[lonssiTe o0 [npixaHuum pacteHud. TpaHcnupanus. 3HA4YEHUE JbIXaHUA U
TpaHCIUPALUU I pACTEHUN. JIMCT — KaKk OCHOBHOW OpraH TPaHCIHpPALIUH.

O0600111eH1E 3HaHMI: CpaBHEHUE MPOIECCOB JIbIXaHus U (POTOCHHTE3a.

Tunel  pasmMHOXKEHUsA.  3HAYEHUWE  Pa3HbIX  BUJOB  Pa3sMHOXKEHHS A
KU3ZHEJEATEIbHOCTH pacTeHuil. Pa3MHOKeHHe JUCTOBBIMU M CTEOJEBBIMH YEpPEHKAMH,
KOPHEBBIMHM OTIPBICKAMH, BBIBOJKOBBIMU TMOYKAMH, JIYKOBULIAMHU, KIIYOHSIMHU, YCaMH.
Beipammsanue pacrenunt. [lonstue o IBW)XXEHUU pacTeHud. Tpomnusmsl, HACTUHU
U Takcuchl. DoTonepruoansMm.

IIpaxmuxa (17 uacos)

IIpakTuueckas padora Ne2, Ne3, Ned4. BplpamumBaHue ceMsH MIICHUIBI Ha
pasHbIX cyOcTpaTax (BOJIHOM KyJIbType, MOYBe, AUCTUIIMPOBAHHON BOJIE).

IpakTuyeckas padora NeS. OnbiT «OKpallliBaHUE I[BETKAY.

IIpakTuueckass padora Ne 6, Ne7. 3anokeHwue omnbiTa «00pa3oBaHUE KpaxMmaja B
JUCTBAX PACTEHUI.

JlaGopaTtopuas padora Ne 23. [IpixaHue pacTeHHit

JlaGopaTopHuas padora Ne 24. PazmHOXKeHHE pacTeHUN BEr€TATUBHBIM CIIOCOOOM.

JlaGopaTopHas padora Ne 25.M3ydeHne HOTOTAKCUUECKUX JIBUKEHUN pa3IAIHBIX
pacTeHui.

IIpakTnueckass padora Ne§ (10 yacoB) 3ay0keHHE U HAOIIONCHHE 332 OMBITOM
«BpIpamuBanue pacteHui (meHua, Gpacob, oryper, ToMarT)»
[Toneenenue uroroB. Munu-kBect «OU3HOJIOTHS pACTEHUI

TEMA 5. 300JI10T'UA - HAYKA O )KUBOTHBIX (46 yacos)

Teopust (20 yacoB) Vcropusa 3o0omorum kak Hayku. LlapcTBo xuBOTHBIE. UepTsl
CXOJICTBA W pa3linyuus >KUBOTHBIX M pacTeHud. Cucremarvka. 3HauY€HHE 300JIOTUU B
KU3HU dYesnoBeka. [loHsATME O TEMJIOKPOBHBIX UM  XOJIOJHOKPOBHBIX HUBOTHBIX
(romoioTepmus u novikunorepmusi). PaboTa ¢ TeCTOBBIMU 3aaHUSMU, KPOCCBOPIAMHU.

CXoacTBO M pa3yinuMs PaCTUTEIILHON U )KUBOTHOU KJIETKU. CTpOEHUE OPraHOUI0B.
Crpoenue kieTouHoit MmemOpanbl. [ToHsaTre rimkokaiukca (1 4.).

O6mas xapakrepuctrka TKaHel. CTpoeHue W (PYHKUMU pPa3HBIX TUIIOB TKaHEM:
SIUTEINATBLHOM, COCAWHUTENBHON, MbIIeYHONM u HepBHOW. IloHsTHe 00 oprane u



CUCTEMaX OpraHoB, UX Kiaccupukauus U QyHkuu (1 4.).

O6mmas XapakTEPUCTUKA MPOCTEUIIHUX. Knacc CapkonoBbie (ame0a,
pPaaHuoNISIpUN), kiacc JKryTukoHocIpl — (TpUMaHOCOMaA,  JBTJICHA, JermMaHnus,
namoOnusi), knacc PecHuunble wuHOy30opun (MHy30pus Tydenpka). OcoOeHHOCTH
KHU3HEACIATCILHOCTH. 3HAYCHHE B MIPUPOJIC U )KU3HH YEIIOBEKA.

OO61mast xapakTepuCTUKa MHOTOKJIETOYHBIX JKUBOTHBIX. [IOHSATHE O TIO3BOHOYHBIX U
0ecrio3BOHOYHBIX KUBOTHBIX. Tum ['yOku. Tun Kumeunononocthele. CucremaTuka.
Oco0OEHHOCTH CTPOEHUS U KU3HEIeATeNbHOCTH. Polib B pupoje

O6mias xapakTepucTuka miockux yepBeid. Cucremaruka. OCOOCHHOCTH CTPOCHUS U
KU3HENeITeIbHOCTH. Ponb B mpupoae W B KU3HM uyenoBeka. I[larorene3. Mepsl
npeaynpexacHus ot 3apaxeHus. Lukisl pa3Butus. [loHSATHE O TPOMEKYTOUYHOM U
OKOHYATEJIbHOM XO3SH1HE.

OO61ast xapakTepuUCTUKa KPYTJIBIX M KOJIbUaThIX yepBed. OCOOCHHOCTH CTPOCHHUS U
Ku3HenesTeabHocT. Ponb B mpupone W B ku3HM 4YenoBeka. Cucrematuka Mepbl
npenynpexkaeHus ot 3apaxkenusa. OOmas xapakrepuctuka. Cuctematuka. OcobeHHOCTH
CTPOCHHS U >KU3HEIEATENbHOCTH. AHATOMMS JOKJeBOro uepss. Ponb B mpupoae u nns
yenoBeka. OOmias xapakrtepuctuka Tuna YneHucroHorue. OCOOEHHOCTH CTPOEHUS U
xusHenearenbHocTu. Cucremaruka: Knace Pakoobpasnele, kiaccllaykooOpasHsle, Kinacce
Hacexomsble. Ponb B ipupo/ie ¥ )KU3HU Ye0BEKa.

O6mass  xapaktepuctuka THna Mommocku. Cucremaruka:  bproxoHorue,
JIByctBOpuathie, ['omoBoHorne. OCOOEHHOCTU CTPOEHUSA U KU3HENEATEILHOCTH. Poiib B

IpUpoJIe.

O6mias xapakrepuctuka Tuna HUrimokoxkwue. Cucremaruka: kiiacc Mopckue 3Be3bl,
kiacc Mopckue exu. OCOOEHHOCTH CTPOCHUS U KHU3HEAeATeNbHOCTU. POb B ipupoe.

O6mas xapakTepucTrika Tuma XopaoBbie. CucremaTuka: Kiacc PwIObI, Kiacc
3eMHOBOJIHBIE, Kiacc IIpecMmbikaromuecs, kinacc Iltuimel, kiacc MilekonuTaromue.
OCOOCHHOCTH CTPOCHHUS U KU3HENCITCIHPHOCTH JIAHIICTHUKA, cpefa ero oburanus. Poib
XOPJIOBBIX )KUBOTHBIX B IMPUPOJIE.

Knacc Xpsmessie pbiObl, kimacc KocTHbie ppiObl. OCOOEHHOCTH CTpPOEHUS U
KU3HEIEIATENbHOCTH. Poiib B mpupojie, XO34MCTBEHHOE 3HadeHue. VIcKyccTBeHHOe
pa3BeieHue pri0. AKBapuyM — KaK UCKYCCTBEHHAs IKocucTeMa. Pefkue v IpeBHUE BUBI.

OO6mas XapaKkTEpUCTHKA KJlacca 3eMHOBOJIHBIE.  (CucTemMartuka: OTpsiJ
XBocratble, oTpsaa becxBocTbie 3eMHOBOIHBIE, OTpsia besnorue. OcOOEHHOCTH CTPOCHUS
U Ku3HenesTenbHocTH. Poiib B mpupone. Penkue u ApeBHHE BHUABL. 3€MHOBOJHBIE
KpacHosipckoro kpasi.

OOmass xapaktepucTuka kiacca IIpecmpikaromuecs. CucrtemaTuka: OTpPSI



UYepenaxu, otpsny Yemryituateie, otTpsa  Kpokoaunsl. OcCoOEHHOCTH CTpOEHUS U
KusHenearenpHocTtu. Pons B mpupone. Penkune u npesHue Buabl. lIpecmbikaromuecs
Kpacnosipckoro kpas.

O6mas xapakrepuctuka kiacca IItunpel. Cucremaruka: HaaoTpsn I[IMHTBUHBL,
Hagotpsn CrTpaycoBble, HAmOTpsAA TUNWUYHBIE TNTHIBI: OTPAX AHUCTOOOpa3HEIE,
I'yceobpazubie, KypoobOpasubie, Coxonoobpasubie, BopobsunooOpasnsie, CoBHI,
JHstnooOpasusie, ['onybeobpasnsie, XKypasieoOpazasie. OcOOEHHOCTH CTPOCHHUS u
XKu3HeneAaTeabHoCcTH. OCOOCHHOCTH pa3sMHOKEHHUS W (GopMupoBaHUs sina. Ce30HHBIC
SBJICHUS B JKW3HU NTUI. Poiap B TpUpOJAE W B IKUBHEICATCILHOCTH 4YEJIOBEKA.
HckycctBenHoe pasBeacHue ntuil. [ItumeBoactBo. Penkuwe Buasl KpacHosipckoro kpas.
[TpoucxosxaeHne nTHIl.

OOmias xapakrepucTuka kiacca Miekonuratomue. OCOOEHHOCTH CTPOEHUS W
KU3HEAEATebHOCTH. Pa3MHOkeHne u 3abora o mnoromcTBe. CuCTeMaTHYecKoe
noJIoXKeHHEe yesoBeka. Posb B mpupoie U B KU3HM yenoBeka. Penkue u oxpaHseMble BUIbI
KpacHosipckoro kpas.

CucremaTuka MIIEKONUTAIOMUX: OTpsia Annexnanyuiue, otpsg Cymuartsie, OTpsij
Hacexomosiaasie, otpsin Pykokpbuibie, otpsa [Ipumatsl, otpsa 3aiiiieoOpasHble, OTpsia
['pezynbl, otpsan KurooOpasubie, otpsa Xwumsble, oTpsa JlacroHorue, oTpsia
HenapnoxonbiTHbie, oTpsn [lapHokonsiTHble. [loHsiTHE 00 aTaBU3Max M PYJUMEHTaX.
Teopwus 3BosroIMK J{apBrHAa.

Ilonsstue o mnopogax. Cenekuus. JKuotHoBojactBo KpacHosipckoro kpas.
CenbCKOXO35IUCTBEHHBIE KUBOTHBIE, HCKYCCTBEHHOE pa3BeieHue. lIpoucxoxaeHue
JOMalTHUX )KUBOTHBIX.

IIpaxmuxka (26 uacos)

JlabopaTopHasi padota Ne 26, Ne 27 V3yueHue cTpOCHUS KICTKH OJHOKIECTOYHBIX
1 MHOTOKJICTOUHBIX YKUBOTHBIX.

JlaGopaTtopHas padora Ne 28. M3ydyeHue cTpoeHHs] U pazHOOOPA3Us MPOCTEUIITUX
KUBOTHBIX.

JlaGoparopnass paGora Ne 29. l3yuyeHue OCOOCHHOCTEM KMIIIEYHOMOJIOCTHBIX
YKUBOTHBIX Ha IPUMEPE TUAPHI.

JlabopaTopHas padora Ne 30, Ne 31, Ne 32. MzyueHnne aHaTOMUU U MOP(POJIOTUU
IJIOCKUX, KPYTJIBIX U KOJIBYATHIX YEPBEU.

JlaboparopHuas padora Ne 33. CpaBHEHME TPEACTABUTENEH  KJIACCOB
PakxooOpa3znbie, [laykooOpasnsie u Hacekompbie.

JlaboparopHast pabora Ne 34. M3yuenue npeacrasurenei kinacca Hacekomele.



JlabopaTopnass paGora Ne 35. I3ydyeHue CTpOEHHs pa3IMYHBIX KJIACCOB THUIA
Momtrocku.

JlabopaTtopnas padora Ne 36, Ne 37. l3yueHue BHEIIHEr0 W BHYTPEHHETO
CTpOEHUS PbIO.

JlabopaTtopnas paGora Ne 38, Ne 39. l3yueHuwe BHEHIHEr0 W BHYTPEHHETO
CTPOEHUS 36MHOBOJHBIX HA IPUMEPE JIATYILIKH.

JlabopaTtopnass paGora Ne 40, Ne 41. M3yueHuwe BHENIHEr0 W BHYTPEHHETO
CTPOEHUS IPECMBIKAIOLTUXCS.

JlabopaTtopnas paGora Ne 42, Ne 43. l3yueHune BHEHNIHEN0O W BHYTPEHHETO
CTPOEHUS NTHUL.

JlabopaTopHasi padora Ne 44. CtpoeHue sifria ITHIT

JlaGopaTtopnas padora Ne 45, Ne 46. l3yuenue npeincraBuUTeNell pa3IMUHBIX
ceMencTB Kiacca IITunpml.

JlaGopaTtopnass padora Ne 47, Ne 48. M3yyeHue BHEHIHETO M BHYTPEHHETO
CTPOEHUS Tela MIIEKOIIUTAIOIIHX.

DKCKypcHUs B 9KOJIOTMUECKUH IIeHTp. BrinonHenne TBopUueckux 3aaanuii. 3 yaca

Hayuno- uccienoBarejibckuii NpakTuKyM (15 yacos)
Ilpaxmuxka (15 uacos)
HAITMCaHUE UCCIIEeI0OBATEIBCKUX padOT Ha HAYYHO- MPAKTHUECKYI0 KOH(GEPEHITHIO.

Mukpockonusa. M3yueHne KiIeTok pacTeHrui. MeTtoauka NpuroToBJIECHUSI BPEMEHHBIX
MUKPOIPENAPATOB PA3IUYHBIX OPTAHOB PACTCHUI.

Nzyuenue mukpoOnoTsl pexu Enmceir. Dkckypceus. BrolpammBanue wHbpy30puil U
npyrux [IpocTemmx Ha pa3nuyHbIX MUTATEIBHBIX CPEaax.

Kpacnas kuura KpacHosipckoro kpas. M3ydeHue peakux >KMBOTHBIX M PACTECHUM.
VYyeOnast BUpTyasnbHas 3KCKypcus B borannueckwmii can

INJIAHUPYEMBIE PE3YJIBTATHI

Juunocmmuuwie pezynomamol:

e CchOpMHUPOBAaHHOCTh MOTHBAlMM K OOyYCHHIO | HeJICHANPaBJICHHOU
MMO03HABATEIILHOM JEATCIbHOCTH;

® TOTOBHOCTH M CIIOCOOHOCTH K CAaMOOOPa30BaHMIO;

® CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, MCCIEeA0BaTENbCKONW, WH(OPMALIMOHHO-
MMO3HABATEIILHOM, aHAIMTUYCCKON ACSITEIbHOCTH;

e CcpOpMHUPOBAHHOCTh HABBIKOB COTPYAHHYECTBA CO CBEPCTHUKAMHU

U B3POCJIBIMU.

Memanpeomemmnuwie pe3yrvmamaol:

e chOpMHUPOBAHHOCTHh TIPEJACTABICHUM O B3aUMOCBSI3M HM  B3aUMOJCHCTBUU



€CTECTBECHHBIX HAYK;

¢ Cc(hOpMHUPOBAHHOCTh YMEHHHA CaMOCTOSTEIBHO OINMPEACNATh IETM W COCTABIATH
TJTaHBI JEATETPHOCTH; CAMOCTOSITEIHHO OCYIIECTBIATh U KOPPEKTUPOBATH JACSITCIIBHOCTD;

e BJAJCHUC HABBHIKAMH TIOJYYCHHsS] HEOOXOAWMMOW WHPOpMAIHMK, yMCHHE
KPUTUYECKA €€ OIICHWBAaTh W 00padaThiBaTh, YCICNIHAS OPHCHTAIMS B Pa3IHMYHBIX
HUCTOYHHUKAX HH(POpMAIINK;

® YMCHHE WCIIOJB30BaTh CpeICcTBa HWH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;

e YMCHHE aHaJU3UPOBaTh, OIICHWBATh, NPOBEPATH Ha JOCTOBEPHOCTH

e 10000IIaTh HAYUYHYIO UH(OPMAIIUIO;

e BJAJCHUC HABBIKAMHU IO3HABATEIBHON PEQIICKCUU M MPE3CHTAIMH PE3yJbTaTOB
COOCTBEHHBIX MCCJICOBAHUM.

IlIpeomemmnuwie pe3ynomamul

ydanguecsi 10J1KHbI 3HATh:

® CTPOCHUE KJICTKH PACTCHUM, )KUBOTHBIX, IPHOOB U OAaKTepUH, YEPThI UX Pa3IUIUI
u cxojactBa. CTpoeHHE TKaHEH pacTeHUN U KUBOTHBIX;

® CTPOCHHE BETCTATHBHBIX W T'CHEPATHBHBIX OPraHOB PACTCHHUS, MX aHATOMHUIO,
Mopdosoruto ¥ (GU3NOJOTHUIO; AHATOMHUIO, MOPQPOJIOTHI0O U (PU3HOIOTHIO >KUBOTHBIX,
OCOOEHHOCTH CTpOEHUSI U  (PYHKIIMOHUPOBAHUSA OCHOBHBIX CHCTEM OpraHOB B
CPaBHUTEIILHOM IIJIaHE;

® OCHOBHbIE KU3HEHHbIE (HOPMBI PACTEHHUH; CHUCTEMAaTHUKy pPACTUTEIbHBIX
OpraHU3MOB, OCOOEHHOCTH U KU3HEHHBIE IIUKIIbI OCHOBHBIX I'PYIII PACTEHHI.

® CHCTEMAaTUKy  JKMBOTHBIX, = OCOOEHHOCTHM  CTPOEHUS U  Pa3MHOKEHUs
NpeCTaBUTENICH pa3HBIX KIIACCOB M CEMEWCTB; CoOJepkKaHWe, KOPMIJICHHE, pa3BellCHUE
JIOMAIIHUX KUBOTHBIX;

e 3a0oJieBaHUs, BBI3BIBACMBIC OOJIE3HETBOPHBIMU OaKTepUSIMH M Tapa3uTaMH,
npaBuja UX IpPO(UIAKTUKH U Mepbl O0PBOBI C HUMU; STIOBUTHIC TPUOBI U PACTCHUS;

® DPOJb pacTeHUil, rpruOOB, OAaKTEPHil U JKUBOTHBIX B MMPUPOJIE U KU3HU YEIIOBEKA;

® TIPHUCTIOCOOJICHHOCTh OPTraHU3MOB K CpeJie OOUTaHUS;

® OCHOBHBIC 3aKOHBI 00 OXpaHe MPEACTABUTENCH PaCTUTEIHLHOTO U JKUBOTHOTO

MUpa, a TAaK)Ke BUJIbI, 3aHECEHHBbIE B KpacHyIo KHUTY;

Yuamuecsi 10JLKHBI YMeETh:

® UCIOJIb30BaTh OOTAHUYECKUE M 300JI0TUYECKUE TEPMHHBIL;

e pabGotath C MUKPOCKOTIMYECKOW  TEXHHKOH;  Jenarh  BpPEMEHHBIC
MHUKPOTIPETIapaThl;

e paboTaTh C MOCTOSTHHBIMH MUKpPOIIpENapaTamu;

® CTaBUTh OMOJIOTMYECKUE DKCIIEPUMEHTHI, OMUCHIBATE U OOBICHATH PE3yJIbTaTh
OTIBITOB;

® TIPOBOJUTH CAMOCTOSATEIBHBIN MOUCK OMOJIOTUYECKOW HH(pOpMaINK;

e paboTarth C TAOJHMITAMH U CXEMaMHU;

MpOIaraHANpPOBaTh 00IIEUEIOBEUECKIE IIEHHOCTH, TYMaHHOE OTHOIIEHUE K

MpUpoeE.
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YCJIOBUSA PEAINBAIIUU ITPOT'PAMMBI

Mamepuaﬂbuo-mexuuueCKoe obecneuenue npozpamvimbol

1. VYyeOnas naboparopus Ha 0a3e nenrpa «Touka Poctay ¢ cooTBeTCTBYIOIUM
OCHAILIEHUEM

2. HWHrtepakTuBHas NaHeNb

3. Muxpockorbl

4. KoMIUIeKT repOapHbIX MaTepruaIoB

5. KoMIuieKT BIa)KHbBIX MpenapaToB >KUBOTHBIX

6. MOIIGJII/I anIUIMKaIm Pa3BUTHUA ) KUBOTHBIX U paCTGHHﬁ.

Hughopmayuonnoe obecneuenue
CIIPaBOYHUKH, KapThl, y4eOHbIC IJIAKAThl M KAPTHHBI, JOMOJHUTENbHAS IUTEpaTypa 1o
npeaMeTaM, pa3laTOuHbIi MaTepual, o0pa3iibl TBOPUYECKUX padOT.

OOPMbI ATTECTAIIMM 1 ONEHOYHBIE MATEPHUAJIbBI

@opMbl NPOBEAEHUST aTTeCTAIMM:  OIPOC,
KOHTPOJIBHOE 3aJIaHUE, ITeIarOrM4ecKoe HaOII0ICHHE.

TCCTUPOBAHUC, AHKCTUPOBAHUC,

CucremMa OTCJI€KUBAHUSI U OIEHUBAHUA Pe3YJbTATOB O0y4YeHHs jJeTeil JTaHHOW
nporpamme.
[Iponiecc 0O6ydeHMs IpeyCMaTPUBAET CIEIYIONINE BUABI KOHTPOJIS

ey npoBeaeHus \
BxoaH0i#1 KOHTPOJIb

Onpenenenue YPOBHSI

pa3BUTHUL JICTEH, Ux
TBOPUYECKHUX CITOCOOHOCTEH
Texkyummii KOHTPOJIb

Bpemsi npoBeneHus | DopMbI KOHTPOJIA

B wnauvane yueOGHOro Tecr

roga

B  Tteuenme  Bcero Onpenenenue CTEIICHU JlaGopartopnas paboTa;
y4eOHOro roja yCBOEHHsA  OOydYarollUMHCS | MpaKTH4eckas  paboTa;
y4eOHOro Marepuana. | cobecejoBaHue;  Urpa,
OnpeneneHue  rOTOBHOCTH | KOH(EPEHIIHUS.
JIETEN K BOCIPHUSATHIO HOBOTO
Marepuala. [ToBpiIEHUE

OTBCTCTBCHHOCTH )51




3aMHTEPECOBAHHOCTU  JIETEU
B 0Oy4EeHHH. [TonGop

HaubOosee 3¢ PEeKTUBHBIX
METOJIOB u CpEeICTB
o0y4eHus.

HTOroBuIi KOHTPOJIb
B koHue yweGHOrO OnpeneneHue W3MEHEHHUS 3ammura

roja MO OKOHYaHUM | ypOBHS Pa3BUTHUA AETEH, WX | UCCIEI0BATEIbCKON

0o0y4eHUs 1Mo MporpaMMe | TBOPUECKUX CIIOCOOHOCTEH. | paboThI

Onpenenenue  pe3ysabTaToOB

oOyuenusi. OpUeHTUPOBaHUE

yuyaliuxcs Ha JajnpHeiiee (B

TOM qucle
CaMOCTOSITETTLHOE)

oOydeHue. [lonyuyenue
CBEeHUN 1S
COBEPIIICHCTBOBAHHSI
o01eo0pa3zoBaTebHON
nporpaMMbl M METOJIOB
0o0ydeHus.

METOJJNYECKHUE MATEPHUAJIbI

OcoOEHHOCTBIO ~ OpraHu3alMK  00pPa30BATENBHOIO Mpollecca  SBISIETCS  OYHOE
oOydeHmue.

OcHoBHBIMEH (OopMaMH PaOOThl HA 3aHATUU SIBISIIOTCS KOJIJIEKTUBHBIE OOCYXKIEHUS,
JMCKYCCHH, dKCKYpCHH, JIabopaTopHble paboThl, UCCIeA0BaHNE, HaOM0IeHHE, padoTa C
HAay4YHOW JIMTEPATYPOI.

OcHOBHBIE METO/BI OpPTaHU3AIMH Y4EOHO-BOCIIUTATEIHLHOTO MpOoIecca:

e (CIioBecHBIN METOJI - pacckas, oecena, o0Ccy X aeHue;

e MeTOn HArASOHOCTH - HArJSAHBIE TOCOOMS ¥ WUTIOCTpanuu, ¢GOTo- U
BUJIEOMATEPUAIIBbI, TOCOOUS, repbapun, MyJISIKU.

o [lpakTnyeckuit MeTo1 — HAOJIIOICHHE, TPAKTUYECKUE PAOOTHI, SKCKYPCHH.

¢  OOBSICHUTENbHO-WILITIOCTPATUBHBIN - COOOIIEHNE TOTOBOM MHGOPMAIIHH.

e  YacTUYHO-TIOMCKOBBIN METO/T - BHIMIOJHEHUE TIPAKTHIECKUX PadoT.

B mporiecce oOydenus mpemycMaTpUBaIOTCS TEOPETHUECKHIE M MMPAKTUYECKUE 3aHSATHS.
Teoperndeckas 4acTb OOBIYHO 3aHMMAET He Oosiee 45 MUHYT OT 3aHSATHS M 9acTO HACT
MapaJJIeIbHO C BBITIOJHEHUEM MPAKTUYECKOTO 3a/TaHMS.

CmpyKkmypa 3auamuil coCmoum u3 HeCKoJIbKUX 3manoe:

1. Opranuzanus Havana 3aHATHS (aKTyanu3aius 3HAaHUH )

2. IlocTaHoBKa 11€J1M U 33724 3aHATUS (MOTHUBALIMS)

3. TeopeTuueckas 4acTh (O3HAKOMJICHHE C HOBBIM MaTEPHAJIOM )
4. IlpakTryeckas 4acTh (IEPBUYHOE 3aKPETICHUE HABBIKOB)

5. IlpoBepka NEPBUYHOrO YCBOCHUS 3HAHUU

6. Pednexcus



7. Pexomenmanuu sl CaMOCTOATEIBLHOM paboTBhI.
Ha 3anATHAX NPUMEHSIOTCS AUAAKTUYECKUE MATEPUAIIBIL:

® JUJAKTHUYECKUE TMOocoOusi (KapTOUKH, pa3laTOYHBI Marepuall, BOMPOCHI IS
YCTHOTO U MTMCBbMEHHOTO OIMPOca, MPAKTUYECKUE 3aJIaHMs);

® BHJICO3AIUCH, BUJIEO YPOKH;

® TIpe3eHTAINH



JIMTEPATYPA JJId YHALIUXCSA

1. ApramonoB B. W. 3anumarenbHass ¢usnonorus pacteHuir. — M.:
Arponpomunsaat,1991.— 336 c.:u.

2. Buonorus. Bech mKodbHBIA Kypc B Tabmunax / coct. JI. B. Enxuna. —
Munck :bykmacrtep: Ky3bpma,2015.— 9-eusn.— 416 c.

3. Tenkenp IILLA. ®usuonorus pacTeHuil: VYyeOHOe TmocoOue Mo
dakynpratuBHOMYKYypcymisalXkinacca.M.: [Ipoceemenne,1985.-175 c.

4.  KopuarunaB.A.,boranuka,yqyeOHUKII1S -6 Ki1acCOBCpe IHEMILIKOIIbL, MOCKBa,

«IIpocBemenue»,1985.

5. Ilerposr B. B. U3 xxwu3nu 3enenoro mupa: [locodue s yqammxes. — 2-€ U3,
— M.:ITpocsemienne, 1982.— 127 c.,um.

6. Pacrenus:koBapabieapy3bs/ [logobur.pen.ExxoraB. H.

7.  Humo6an B. A. Pactenus. [lapannensubrit Mup. — @psizuno: «Bek 2», 2009. —
144c.
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negarorunyeckoensaarenbctBoMunuctepcTBanpocseiieHussPCOCP.

JIMTEPATYPA JJIAA HEJAT'OI'OB

1. ApramonoB B. W. 3anumarenpHas ¢usnonorus pacteHuir. — M.:
Arponpomuzaart,1991.— 336 c.:um.

2. bBuonorus. Bech mkonpHbIl Kypc B Tabmumax / coct. JI. B. Enkuna. —
Munck :bykmacrep: Ky3pma,2015.— 9-eusn.— 416 c.
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4.  Jluxopacrtymue none3Hsie pactenus Poccun / OtB. pen. A. JI. bBynannes, E.
E.JIecnosckas.— CII0.:M3natensctBo CITXDA,2001.—-663 c.
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npod.ITonstackoro FO. U. — 7-e uzn., nepepad. u gon. — M.: Beici. mkoma, 1981. —
606c¢.,uiI.

6. 3anmna, M. A. ®usmoiorus pacTeHWil: y4eOHO-METOH. IOCOOue s
CTYJIEHTOB3a0YHOTO OTHAENeHus daKynbTeTa SKojJoruu u ouonoruu / M. A. 3anuHa.
—banamos: U3a-Bo «HukomaeB»,2005.—64 c.

7. Haymor H. II., Kaprames H. II. 3oomnorus no3BoHounbix. — Y. 1. —
HusmumexopnoBeie, OecyemrOCTHBIC, PBIObI, 3E€MHOBOJHBIC: YYEOHHK  JUIs
OuoJtor.cren. yH-ToB.— M.: Beicmr.mkona,1979.—333 c.,um.
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