MyHununanpHoe 6101KeTHOE 00111e00pa30BaTENbHOE YUPEKICHHIE

«Cpenusist ob1reodpa3oBarenbHas mkona ¢. Yypu-Up3y um. Maromena-Canaxa 'agaesuga ['amaesay

PACCMOTPEHO COT'JTACOBAHO YTBEPXJIAIO
Ha zacenanuu IIIMC 3aM. pupextopa mo YBP Hupexrop MBOVY «COUI c.Yypu-
, u .M-CI'T"

[Iporoxon Nel ot « 45 ».08.2022 DAY M 7 -1 aRacEay

% Maramezmosa A.JI.
« .7?,9 ».08.2022 [MMaumos .3. ; /-

[Ipukas NQ%Z/{)T « ».08.2022
PABOYAS ITPOI'PAMMA

JOTIOJIHUTEIFHOTO 00pa30BaHUs
I{enTpa eCTeCTBEHHO-HAYYHOU U TEXHOJIIOTUYECKON HalpaBileHHOCTeN «Touka
pocrta»
«B mupe ouonorun»

Bospacr gereit: 11-18 ner

Cpox peanuzanuu: 3 roja
bazoBeii

PazpaboTuuk: AnxoroBa M.A.
YyuuTens XumMuu, OHOJIOTUH

Cpox peamuzauuu: 2022-2025 ropl.



2022

Conepxanne

Brenenue

Pazpen 1. Komrurekc 0CHOBHBIX XapaKTepHUCTHK 00pa3oBaHMs: 00bEM, COACPIKAHUE,
TUTaHUPYEMBIC PE3yIbTaThI
TlosicHuTenbHAS 3amucKa
HoBu3Ha, akTyansHOCTH U earoruyeckast Heaecoo0pa3HoCTh MPOrpaMMbl
Lens 1 3a7a4u JOMIOTHUTENBHON 001IE00pa30BaTENbHON IPOTPaAMMBL
Oco0eHHOCTH BO3PACTHOM IPYMIIBI AETEH, KOTOPHIM apecoBaHa MporpaMma
Afpecart IporpaMMbl, CPOKH peaii3alii, HalpaBIeHHOCTb
[Tnanupyemsie pe3yabTaThl

Paznen 2. Komriekc opraHn3anioHHO-TIEIarOrMYECKUX YCIOBUH, BKITIOYAIONIHHA (POPMBI
aTTecTauuu

2.1. Copep:xaHue mporpamMmsl

2.2. Temarnueckoe MIaHUPOBaHUE

2.5. Meronudeckoe 000pyI0BaHIE

Crucok UCTosb3yeMon JIUTepaTyphl

13

15



BBEJEHUE

CoBpeMeHHBII yueOHbIH MPOIIecC HAPaBJIeH He CTOIBKO Ha JOCTIKEHUE PE3ybTaTOB B 001aCTH MPEAMETHBIX
3HaHWHM, CKOJBKO Ha JIMYHOCTHBIH pocT pebOenka. OOydeHHME TIO HOBBIM 00pa30BaTEIbHBIM CTaHIApTaM
MpeaycMaTpuBaeT OpPraHU3alMI0 JEATEIBHOCTH pedeHKa, KOTOpas CIIOCOOCTBYET PACKPBITHIO BHYTPEHHETO
MOTEHIIHANa KaXXI0TO YICHHUKA, Pa3BUTHE U TIOIep KaHre eTo TaJaHTa.

OmHuM W3 KITIOYEBBIX TpeOOBaHWN K OMOJOTHYECKOMY OOpa30BaHHIO B COBPEMEHHBIX YCIOBHSX SBIISETCS
OBJIJICHHUE yYAIIUMUCS MPAKTUYECKUMH YMEHUSAMHU U HaBBIKaMU, IPOEKTHO — UCCIIE0BATENBCKOM 1€ TEIbHOCTHIO.
[Iporpamma «B mMupe Onosiorum» HampajieHa Ha (GOPMUPOBAHHE Y YUALIUXCS WHTEpeca K M3Y4YeHHIO OMOJIOTHH,
pa3BUTHE TPAKTHYECKUX yYMEHWH, MPUMEHEHHE ITONYYeHHBIX 3HAHWH Ha MpaKTHUKE, MOArOTOBKAa YYaIUXcs K
YUYacCTHIO B OJMMITHAHOM JBMKEHUH.

Peanusanus naHHOM MporpaMMbl €CTECTBEHHOHAYYHOM HANpaBICHHOCTH MIPEyCMaTpUBAET UCIONb30BaHNE
o0opymoBaHusl, cCpeacTB 00ydenns u Bocrimtanus LlenTpa «Todka pocray.

Pa3znen 1. Kommjiekc 0OCHOBHBIX XapaKTepUCTHK 00pa3oBaHus: 00beM, cojep:KaHHe, MIaHUpYyeMble
pe3yJbTaThl

1.1TlosicHuTEeNbHAS 3aIIUCKA

[Iporpamma gomomHHTEIEHOTO 00pazoBanms « Touka Poctay cocraBieHa Ha OCHOBE HOPMaTHBHO-ITPABOBOI
0a3nl

Hopmamueno-npagosoe obecneuenue

| denepanbHBIM 3aK0HOM OT 29.12.2012r. No273-®3 «O06 obpazoBanmm B Poccuiickoit denepammm.
| TIpuka3z MunnpocBenienust Poccun ot 09.11.2018 Ne 196 «OO6 yTBepkIeHHH TMOpPsIKAa OPraHU3alH U

OCYIIECTBIICHUS] 00pa30BaTENLHOMN IESITEIBHOCTH 110 JONOJIHUTENFHBIM 00111600pa30BaTeIbHBIM MPOrpaMMam.

| Konmeriueit pa3BUTHS JIOTIOMHUTEIHHOTO o0OOpa3oBaHus B P®, yTBepKIEHHOH pacmopsiKeHHEM

IIpaButensctBa PO ot 04.09.2014r. Nel72, npuxkazom Munucrepctsa npocsetiedHuss PO ot 09.11.2018 r. Ne

196 «OO0 yTBepKICHHM TOpsAKa OpraHW3allMd W OCYIICCTBICHHUS O0O0pa30oBaTEIbHOW JEATEIBHOCTH IO

JIOTIOJTHUTENILHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam».

| Crparerueid pa3BuThs BocuuTaHus B Poccmiickoir ®Pepepanmu Ha mepuox mo 2025 roma (yTBep:kacHA
pacniopspkenueM [IpaBurensctBa Poccuiickoit @enepannu ot 29.05.2015 1. Ne 996-p).

| TlocranoBnenuem ['maBHoro rocynapctBenHoro canntapHoro Bpaua P® ot 28.01.2021 Ne 2 «O6
yrBepxaeann CanlluH 1.2.3685-21 «'urnennyeckue HOpMaTUBBI U TPEOOBAHUS K 00ECTICUSHUIO

Oe3omacHocTH ¥ (WH) 6€3BPEIHOCTH IS YeIIOBEKa (PaKTOPOB CPEIlbl OOUTAHUS.

[Iporpamma crocoO6CTBYeT O3HAKOMJIEHHIO C OpraHu3alieil KOJJIEKTUBHOIO M HWHAWBHUIYaJbHOTO
WCCIIeIOBaHNSA, OOYYCHHUIO B ICHCTBUH, TIO3BOJISIET YEPEI0BATh KOJUIEKTUBHYIO U WHANBUIYAIBHYIO JIESATCIBHOCTD.
Teopernueckuii Martepuall BKIIOYaeT B ce0S BOIPOCHI, KacaloIIUecs OCHOB IPOEKTHO-HCCIIEN0BATENLCKOM
NeSITebHOCTH, 3HAKOMCTBA CO CTPYKTYPOM paboThI.

1.2 HoBu3Ha, akTyanbHOCTb U MeJarornyeckas 1efiecoo0pasHOCTh MPOrpaMMBI

AKTyaJbHOCTh mporpaMmmbl. OTIIHYUTENbHBIE OCOOEHHOCTH TMporpammbl. IlporpamMma HampaBiieHa Ha
(dbopMHpOBaHHUE Yy y4aluxcsi CTOHKOW MOTHBAIMH JUIS M3Y4eHHsI OMOJOTMUYECKHX HAayK, paclIMpeHue 3HaHWU 1O
OMOJIOTUH U DKOJIOTHH, (JOPMUPOBAHKE OCO3HAHHOTO OTHOIIECHHSI K MUPY JKUBOW MPHUPOJBI, Pa3BUTHE HHTEpEca K
MEIUIIMHCKAM HayKaM, TOBBIIEHHE O0pa3oBaTeNbHOTO YpOBHA. [Iporpamma maeT BO3MOMKHOCTH YUaIIMCS
BEIOpATh CBOM «OMOJOTHYECKUH TTYTh», ¥ IIOBBICUTH YPOBEHB MOJITOTOBKHU K 3K3aMEHAM.

HoBu3na nanHoii o0pa3oBaTeJbHOIl MPOrpamMMebl B TOM, YTO JaHHAas NMporpaMMa HOCHT pPa3BHBAIOIINN
XapakTep, eJbl0 KOTOPOH sABJIsAeTCS POPMHUPOBAHHE MOMCKOBO-HCCIIEIOBATEILCKAX, KOMMYHHUKATHBHBIX YMEHHIMA
IIKOJIbHUKOB, HHTEJUIEKTa YYaIUXCS.
3aHATHA pa3fiesieHbl Ha TEOPETHUECKHe U pakTudeckue. [Ipudém nesTenbHOCTh MOXKET HOCUTh KaK IPYTMIOBOM, TaK
Y MHIMBUIYaJIbHBIN XapaKkTep.

IMeparornyeckas nejeco0dpa3HOCTb IPOTPAMMBI 3aKIIOYAETCS B TOM, YTOOBL: CIIOCOOCTBOBATH CUCTEMATH3ALUH
OHMOJIOTUYECKUX 3HAHHH, TOTYIEHHBIX BO BpeMsI

o0y4yeHHs: B 00Ie00pa3oBaTeIbHOW IIKOJIE, BOCIOJHUTH INPOOEIbI, MONYYCHHBIE IPH HM3YYECHHH IpeaIMeTa
OMOJIOTHH, PACIIMPHUTh UMEIOIIMECS Y y4alluxcsi MporpaMMHbIE OMOJOTHUECKHE 3HAHUS C LEJbI0 MOATOTOBKH K
9K3aMEHaM, K MOCTYIIJICHUIO B YUeOHbIE 3aBEJICHUS, a TAKKE K OMOJIOTHYECKUM OJIMMIIHAAM.

1.3 Lenb ¥ 3371291 JOMOTHATENEHON 00IIE00pa30BaTEILHON POTPaMMBbI

Heab: co3nanve ycioOBUM JIsl YCIEHMIHOIO OCBOEHUS YYalIUMHUCS MPAKTUYECKOMW COCTaBJISIIONIECH IIKOJIbHOMN
OMOJIOTUH U OCHOB HCCJIEOBATENBCKON AEATENbHOCTH.

3apaun:



Ilpeomemmvie:
1. ®opmupoBaHWE CUCTEMBI HAYIHBIX 3HAHUN O CHCTEME JKMBOU MPUPOIBI U HAYATBHBIX TPEICTaBICHII
0 OMOJIOTHYECKHUX 00BEKTaxX, MPOIECcCax, SBICHUIX, 3aKOHOMEPHOCTSIX;
Memanpeomemnsie:
2. TpuoOpeTeHHUE OMbITa MCIOIb30BAHUSI METOAOB OMOJIOTMYECKON HAYKU JAJIsl MPOBEICHHS HECTIOMKHBIX
OHMOIOTHYECKUX IKCIIEPUMEHTOB;
3. pa3BuUTHE yMEHHI M HABBIKOB IIPOCKTHO — UCCIIEIOBATEILCKOM ACATEILHOCTH;
Jluunocmnuie:
4. TOATOTOBKA yUYAIMXCS K YYAaCTHIO B OJIMMITMAIHOM JIBUKCHUH;
5. {QopMupoBaHHE OCHOB 3KOJIOTUYECKON IPaMOTHOCTH.
IIpu OpraHu3aIu’ 00pa3oBaTeIbHOTO IpoIiecca He0OXOANMO 0OpAaTUTh BHUMAaHHUE Ha CIIEAYIONINE aCTIEKTHI:
co3laHue NopTHOINO YUSHUKA, MTO3BOJISIONIEE OLIEHUBATH €r0 IMYHOCTHBINA POCT;
O HCIOJIb30BaHNE TMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHH (TEXHOJIOTHS Pa3BUTHSI KPUTHYECKOTO
MBIIUICHAS, TEXHOJOTHS TMPOOJIEMHOTO OOYYEeHHs, TEXHOJOTHS OOYy4YEeHHS B COTPYIAHHYECTBE, KEWc-
TEXHOJIOTHSI, METOJ IPOEKTOB);
O OpraHuzalys IPOCKTHOM JeATEIbHOCTH UIKOJIBHUKOB M TPOBEACHUE MHHHU-KOH(EPEHIHI,
MO3BOJIAIONINX MIKOJBHUKAM MPEICTaBUTh UHIUBHIyalbHbIe (WU TPYIIIOBbIC) MPOEKTHI 110 BHIOPaHHON
TeMe.
1.4 OcobeHHOCTH BO3PACTHOW TPYMIIBI JIeTeH, KOTOPBIM a/ipecoBaHa MporpaMma.
JanHas nporpamma npeaycMOTpeHa Ha 15 yenoBek pa3HOBO3pACTHOW KaTeTOPHH Ha 0a3e MIKOJbI.
Ha 3araTHsAX ydammecs onmuparoTcs Ha MOTyYeHHbBIE 3HAHUS 0 OMOJIOTHH, YTO MO3BOJSIET OBICTPO U JIETKO
OBIIaJIeBaTh HOBBIMU 3HAHUSIMH, MTPABIIILHO U KAYECTBEHHO BHITIOIHSTH MTPAKTHUECKUE 3aTaHNS.
1.5 Anpecat mporpamMmbl, CPOKH peaTn3allii, HAMPaBIEHHOCTh
Yposenv npozpammur — 6a30BBIiA.

BrimonHeHne WHAMBHIYaTbHOTO 3aJaHUs: CaMOCTOSITENBHBIA BHIOOp TeM peOEHKOM, WHTEPECHBIX IS
nzydenus. CocTapieHHe IIaHa paboThl MO M3YYEHHUIO TEMBI, HANIMCAHUIO Pa0OTHI C OMOPOH Ha MPEJIOKEHHBIC
MearoroM BapuaHThI.

Hanpaenennocmov — ECTeCTBEHHOHAYYHAS.
Aopecam npozpammel: nety B Bozpacte 11 — 18 mer.
B aTtom Bo3pacTe peOCHOK OKa3bIBACTCS Ha MOPOre peaibHON B3poCaon xu3HU. be3 10cTaTOYHOH YBEPESHHOCTH
B cebe, MpUHATHUS ce0sl OH HE CMOXKET OTPENETUTh CBOW JAIbHEHIIINIA Ty Th.

IlenTpanpHBIM e HOBOOOpa30BaHWEM TMIEPHUONa CTAHOBHTCS CaMOOMpeneNieHre, MpodeccHnoHaabHOe U
nugHocTHOe. Co3aeTcsi  Tak — Ha3bIBAGMBIM J)KM3HEHHBIM  TUIAH:  CTApIIEKIACCHUK  pelaeT, KeM OBITh
(mpodeccroHabHOE CaMOOTIpeieNieHne) U KakuM OBITh B CBOEH Oynmymieil ®U3HU (JIMYHOCTHOE WIIM MOPAILHOE
camMooTpezeNieHe).

Eme oauH MOMEHT, CBs3aHHBIM C  CaMOONpEICIICHUEM, - HW3MEHEHHEe Yy4eOHOM  MOTHBaIWU.
CrapileKIacCHUKH, BEAYIIYIO JIEATSIIbHOCTh KOTOPBIX OOBIYHO HA3BIBAIOT yueOHO-TTPO(HECCHOHATBHON, HAYMHAIOT
paccMmarpuBaTh yueOy Kak HEOOXOIMMYr 0a3y, MpeArochUIKy Oyaylnei mpodeccHoHanbHON NesTensHOoCTH. X
WHTEPECYIOT, TJIAaBHBIM 00pa3oM, T€ MpeAMEThI, KOTOpbIe UM OyIyT HY>KHBI B JAJIbHEHIIIEM, UX CHOBA HAYMHAET
BOJIHOBAaTh YCII€BAEMOCTb, MTOSIBIIAETCS CO3HATEIHHOE OTHOIIICHNE K YUEHHIO
Cpoku peanusayuu npozpammel.
[Iporpamma paccumrana Ha 3 roma oOyueHus. [IpoJOMKHTENBHOCTh OJHOTO 3aHATHS PaBHO OJHOMY
aKaJieMHuecKomy 4dacy (45 MuHYT).
| ron o0yuenus — 136 waca. Yactora 3aHsTuil — 4 pasa B HeJIeNI0 M0 45SMHUHYT.
I rox oO0yuyenns — 136 qaca. YacroTa 3aHaTHil — 4 pa3a B HeJEMO 10 45MHUHYT.
Il rom oOyuenust — 136 gaca. Yactora 3aHsaTuii — 4 paza B HeJIEIO 110 4SMHUHYT.
I'pynmsl popMUPYIOTCS C YIETOM HHIWBHYATBHBIX U TBOPYECKHX CIIOCOOHOCTEH JeTei.
@opma 3anamuii — rpynnosas. KonumuecTBo ydamuxcs B rpynie MakCUMainbHoe — 15, MuHnMansHoe — 15.
[Tnanupyemsbie pe3ybTaThl
TpeﬁoBamm K YPOBHIO 3HAHMII, YMEHN U HABBIKOB M0 OKOHYAHMIO Peaiu3alui NPOrPaMMbI:
O HUMETh NpeJICTaBIeHre 00 UCCIeJ0BaHIH, TPOeKTe, cOope n 00padoTke HHPOPMALIUHU, COCTABICHUN
JIOKJIa/1a, MyOIMYHOM BBICTYIUICHUH;
3HATh, KaK BEIOPATh TEMY HCCIIEA0BAHUS, CTPYKTYPY UCCIIEIOBAHMUS,
YMETh BHIETh NpoOJeMy, BBIABUTATH THIOTE3bl, IUTAHUPOBATH XOJ HCCIEIOBAHUA, JaBaTh
OTpeJiesIeHHsI MOHATHSIM, paboTaTh ¢ TEKCTOM, AEIaTh BHIBOJIBI;
yMETh paboTaTh B TPYIIE, MPUCIYITNBATHCS K MHEHHUIO YJICHOB TPYIIIBL, OTCTAaUBaTh COOCTBEHHYIO
TOYKY 3pPEHUS;



BIIQ/IETh TUIAHUPOBAHMEM U TIOCTAHOBKOW OMOJIOTHYECKOTO SKCIIEPUMEHTA.
1.6 ITmaampyembie pe3yIbTaThl
Ilnanupyemvie pezynromamol
Juunocmmuoie pesynomamol:
\ 3HAHUS OCHOBHBIX NMPHHIIAIIOB M MTPABHII OTHOIIIEHUS K KUBOM MPUPOJIE;
\ pa3BUTHE TTO3HABATEBHBIX HHTEPECOB, HAPABICHHBIX Ha N3YYCHNE )KUBOW IPUPOIBI;
0 Pa3zBuTHEe WHTEIUIEKTYalnbHBIX YMEHHH (ZOKa3blBaTh, CTPOUTH pPacCyKACHUS, aHAIU3UPOBATh,
CPaBHHBATb, I€TIaTh BEIBOJIBI U APYTOE);
\ ACTETUYECKOTO OTHOIIIECHUS K )KHBBIM OOBEKTaM.
Memanpeomemmuvie pe3yaromamol:
0 OBJIA/ICHUE COCTaBJIAIOIIMMH HCCIIEAOBATEIbCKONH M TPOCKTHOW JESITENbHOCTH: YMEHHE BHICTh
po0JIeMy, CTaBUTh BOMIPOCHI, BEIBUTATh THITOTE3BI, JABaTh ONPENCICHNS MOHATHIM, KIacCU(UITUPOBATH,
HaOJI01aTh, MPOBOJAMTH DKCIIEPUMEHTHI, JAEIaTh BBIBOJABI M 3aKIIOUYCHUS, CTPYKTYpUPOBATh MaTepHal,
OOBSICHATH, JOKA3bIBATh, 3ALIUIIATH CBOU HJCH;
\ yMeHne paboTaTrh C pPa3HBIMH HMCTOYHHKAMH OHMONOTHYECKOW WH(GOpMAINH, aHAIU3HPOBATH U
OTICHUBAThL MH(OPMAIIHIO, TPE0OPa30BHIBATh HH()OPMAIIMIO U3 OMHON (DOPMEI B APYTYIO;
0 yMEHHUE aJIeKBaTHO HCIOJb30BaTh PEYEBBIC CpPEACTBA Ml JUCKYCCHM W apryMEHTallud CBOEH
MTO3UINH, CPaBHUBATH Pa3HbIE TOYKH 3pEHUS, apTyMEHTHPOBATh CBOIO TOUKY 3pEHHS, OTCTaWBaTh CBOIO
TTO3UIIHIO.
Ilpeomemnute pezynvmameol:
1. B no3naBarenbHOH (MHTEIUICKTyalbHOU) chepe:
\ BBIJIETICHHE CYIIECTBEHHBIX IPU3HAKOB OMOJIOTHYECKUX OOBEKTOB H MPOIECCOB;
\ KJIaccu(pUKaIMs — OINpe/eNieHHe MPUHAIICKHOCTH OMOJIOTHIECKUX 0OBEKTOB K ONpe/IeICHHOM
CHUCTEMaTUYECKOU IPYIIIIE;
\ 00BsICHEHHE PO OMOJIOTHH B MIPAKTHUECKON NESTENFHOCTH JIFOJIEH;
\ CpaBHEHHE OMOJIOTHYECKUX O0BEKTOB U MPOIECCOB, YMEHHUE JIENIaTh BHIBOBI U YMO3AKITFOUEHUS
Ha OCHOBE CPaBHEHMUSI,
\ yMeHHUEe padoTaTh C ONPEACIUTENSIMH, 1a00PaTOPHBIM 000pyI0BaHUEM;
\ OBJIQJICHNE METOJaMH OMOJOTMYECKOH HayKW: HAONIOJIEHWE W ONHCaHUEe OHOJOTHYECKHUX
00BEKTOB M MPOLIECCOB; TIOCTAHOBKA OMOJIOTHUECKUX IKCIIEPUMEHTOB U O0BSICHEHUE UX PE3YIbTATOB.
2. B IeHHOCTHO-OpUEHTAIIMOHHOH cdepe:
\ 3HaHHE OCHOBHBIX MPABHJI TOBEJICHHS B TIPUPO/IE;
\ aHaJIN3 U OIIEHKA MOCTIeICTBUH JIeATEIIFHOCTH YeJIOBEKa B MPUPO/IE.
3. B cdepe TpyaoBoii 1esTENbHOCTH:
\ 3HaHUWE U COOJI0ICHNE TIPaBUI paboTH B KAOWHETE OUOIIOTHH;
\ coOutoieHre paBui paboThl ¢ OMOJIOrMYECKUMU MPHOOPAMH M HHCTPYMEHTAMH.
4. B scretnueckoii chepe:
\ OBJIQ/ICHUE YMEHHEM OLIEHHBAThH C ICTETHUECKON TOUKH 3PEHUSI OOBEKTHI JKUBOW TPUPO/IBI.
Yuawuecs 6yoym snamo:
[ yyamwuiics yMeeT MOHUMATh MPOIIECChl, IPOUCXOIAIINE B OKPYKAIOIIEM MHUPE Ha OCHOBE COOCTBEHHBIX
HaOIIO/ICHUI U €CTECTBEHHOHAYYHOTO MTOIX0/1a, POPMYIUPOBaTh HAYYHO OOOCHOBaHHBIE BHIBOIBI;
[] ydJamuiicsi BJaJieeT HaBBIKAMHU aHajIi3a HH(GOPMAIIUH ¥ TIPEJICTaBICHHS [Iepe]] ayAUTOPHEH Pe3ylIbTaToB
CBOEH pabOTHI;
[l yyamwuiics JEMOHCTPUPYET OTBETCTBEHHOE OTHOIICHHWE K TPUPOJIE POTHOTO Kpas, MPUPOIHOMY
JOCTOSTHUIO CBOEH CTpaHbI, TUNIAHETHI B IIEJIOM;
[ y4ammiics BiajgeeT WHQOPMAIMOHHBIM TOTEHIMAJIOM O MYyTAX MOCTPOSHHUS WHAWBUAYAITBbHON
po(hecCHOHATBHON TPASKTOPHH.
Yuawuecs 6yoym obyuenvl:
[] yvamuiicsi BajieeT 1abopaTopHbIMU PHUOOPAMU;
[] AEMOHCTpUPYET HEKOTOPble MOPHOMETPUUECKUE U (PU3HOIOTUIECKUE MTOKA3ATENN 30POBbS IIKOJHLHUKOB,;
[] yMeeT CTaTUCTHYECKH 00pabaThIBaTh Pe3yIbTAThl HCCIIEIOBAHUIA;
[] yMeeT MpejCTaBIATh CBOM PE3YJIBTAThI IIepe]] Ay ANTOPHEH;
[] ymeer paboTaTh ¢ HAYIHOH JIUTEPATYPOH;
[ ymeeT opOpMIISITh Pe3yJIbTaThl CBOMX HCCIICIOBAaHUH B BUJIE TE3UCOB pedepaToB U CTaTEH.
Paznen 2. Kommiexkc oOpraHM3aliliOHHO-MEJATOTMYECKHUX YCJOBHH, BKJIOYAKOMUH (opMbl
aTTecTanum»
CTpykTypa mporpaMmbl



[Ipu w3ydeHUM pas3leNioB NIKOJHHHKA CMOTYT IOYYBCTBOBATH Ce0s B POJIM YUEHBIX U3 pasHbIX oOyacTel

Oouonornn. boranumka — Hayka o pacTeHUsX. 300J0THS — HayKa, MPEIMETOM H3YYCHUS KOTOPOH SBISIOTCS
MpeCTaBUTENN LAPCTBA KUBOTHBIX. MHKOJIOTUSI — Hayka O rpubax. PU3HONOrus — HayKa O >KU3HEHHBIX
mpoleccax. JDKOJOTUS — HayKa O B3aUMOJCHCTBMSX OpPraHU3MOB C OKpy»Karomiew cpenoid. baktepuomoruss —

Hayka o Oakrepusax. OpHUTOIOTHS — pa3ien 300JI0THH, TOCBSIIEHHBIN N3ydeHuto NTull. buoreorpadus — Hayka,
KOTOpasi HW3ydaeT 3aKOHOMEPHOCTH Teorpaduyeckoro paclpoCTPaHEHHUS W paclpefeNieHus OpPTaHU3MOB.
Cucrematnka — Hay4Has JUCIMILIMHA, O KIacCU(UKAIMU KUBBIX OPraHu3MoB. Mopdonorus u3y4yaer BHEIIHEE
CTPOCHHE OpraHu3Ma.

2.1. CoxeprxaHue IporpaMMbl

COJIEP>XKAHUE

MEPBBII 'Ol OBYUYEHUSA

Ilnanupyemble pe3yjbTaThI:
JIMYHOCTHBIE:
- 3HAaHWE OCHOBHBIX MPHUHIIMIIOB M IMPAaBHJI OTHOIICHHUS K JKMBOH MPUPOJE, OCHOB 3JI0POBOTO 00pasa »KH3HH U
3I0pOBhECOEPETaIONINX TEXHOIOTHIA,

- (bopmMupoBaHHE MTOHUMAHUS IIEHHOCTH 3J0POBOTO U OE30TIaCHOTO 00pa3a KU3HHU;

- c(hopMHPOBaHHOCTH TIO3HABATENHHBIX HHTEPECOB U MOTHBOB, HANPABJICHHBIX HA M3YYCHHE JKUBOH TPHUPOIIBL;
WHTEJUICKTYaIbHBIX YMEHHI (JOKa3bIBaTh, CTPOUTH PACCYKICHHS, aHATU3UPOBATh, CPABHUBATD, JICNIaTh BHIBOJBI U
Ip.); 3CTETHYECKOTO OTHOIICHUS K KUBBIM OOBEKTaM.

MeranpeameTHblie:

- yYMEHHE OpPTaHHW30BaTh CBOIO YUEOHYIO JEATEIBHOCTH: ONPENEIATh Iellb paObOThl, CTABUTH 33JauH, IIJIAHUPOBAThH
— ONPEACTATH TOCJIEA0BATEIBHOCTD JICHCTBUI U TPOTHO3UPOBATH PE3YIbTaThl paboThl. OCYyIIECTBIATH KOHTPOIb U
KOPPEKIIHIO B cliydae OOHAPYKEHUSI OTKJIIOHEHUH W OTJIMYMH MPH CIMYCHUH PE3YNbTaTOB C 3aJaHHBIM ATAJOHOM.
OrenHka pe3ynbTaToB pabOThI — BBIICTICHHE W OCO3HAHUE YUAITUMCS TOTO, YTO YK€ YCBOCHO U UTO €IIe TTOIEKHUT
YCBOCHMIO, OCO3HAHHE Ka4€CTBA U YPOBHS YCBOCHHSI;

- OBJAaACHHUC COCTaBJIAIOIIUMU HCCHeHOBaTCHBCKOﬁ n HpOCKTHOfI ACATECIIBHOCTH, BKJIIOYas YMEHHA BUIACTH
npo6neMy, CTaBUTBh BOIIPOCHI, BbIABUI'aTb TI'MIIOTE3bI, AdaBaTb OIPCACICHUA IIOHATUAM, KJ'IaCCI/I(bI/ILII/IpOBaTL,
Ha6HIOILaTb, IMPOBOJAUTH SKCIICPUMEHTEI, ACJIaTh BBIBOABI U 3aKIIIOYCHUSA, CTPYKTYPHUPOBATL MaTcpurall, O6T>SICH}ITL,
J0Ka3bIBaTh, 3alllUIIATbh CBOW UACH,

IIpeameTHbIe:

- yMmeHue paboTare C Pa3HbBIMM HCTOYHMKAMHM HMH(OpMAIMH: TEKCTOM Y4YeOHHMKA, Hay4HO-TIOMYJISIPHON
JTUTEPaTypOH, CIIOBAPSIMU U CIIPAaBOYHUKAMH; aHAJTM3UPOBATH U OLIEHUBATH HHPOPMAIHIO, TPeoOPa30BLIBATE €€ 13
OJHOH (OPMBI B IPYTYIO;

- YMCHHUC CO3/1aBaTh , IPUMCHATH U HpeO6pa30BBIBaTB 3HAaK1 U CUMBOJIbI, MOACIIN W CXEMbI ISl PCHICHUA y‘le6HBIX
M MO3HAaBAaTCJIBHBIX 3aJ1a4

- yMeHue paboTaTh C Pa3HBIMH HCTOYHUKAMH OHOJIOTMUECKOH WH(POPMALMM: HAXOAMTh OHMOJIOTHYECKYIO
MHPOPMALIUIO B TEKCTE y4eOHNKA, HAYYHO-TIOYJISIPHON JINTepaType, OMOIOTHYeCKUX CIOBAapsX U CIIPaBOYHHUKAX.

Yuawueca 6yoym snamu:

yMEET BBLICISTH CYIIECTBEHHbIC MPU3HAKU OMOJIOTMYECKUX OOBEKTOB (OTIMYUTEIHHBIX MPU3HAKOB KHUBBIX
OpPTraHU3MOB; KJIIETOK U OPTaHU3MOB PACTEHHH, TPUOOB M OaKTEPHIA;

yMeeT 00BSICHATh POJIb OMOJIOTHH B IPAKTUUECKOW 1S TEILHOCTH JIIOACH; MECTa U POJIM YEIOBEeKa B IPUPO/IE;
POACTBa, OOLUIHOCTH MPOUCXOKACHUS U 3BOJIIOLMH PACTEHUI W )KMBOTHBIX (Ha IIPUMEPE COMIOCTABIICHHUS OTAEIBbHBIX
TPYII); POJU Pa3MYHBIX OPraHW3MOB B JKH3HH YEJIOBEKA;, 3HAUCHHs OUOJIOTMYECKOTO pa3HOOOpasus JUIs
coxpaHeHus Ouocgepsr;

yMEeT CpaBHMBaTh OMOJOrMYEeCKHe OOBEKTHI M MPOLECCHl, YMETh JeNIaTh BBHIBOJABI M YMO3AKIIOYEHHUS Ha
OCHOBE CPaBHEHUS;

yMEeT BBISBIATH MPHUCIIOCOOICHUS] OPTaHU3MOB K Cpejic OOMTaHMsI, THITbI B3aMMOJICHCTBHS pPa3HbIX BHJIOB B

9KOCHUCTEME; B3aUMOCBSI3U MEX Ty 0COOEHHOCTSAMHU CTPOCHHUS KIETOK, TKAaHEH;
Yuawuecs 6yoym obyuenvl:



BIIQZICET TpaBUIaMH PadOTHI C OMOJIOTMYECKUMH MPHUOOpaMU M MHCTPYMEHTaMH (TIpErapOBaIbHBIC HTJIBI,
CKaJIBIIEIH, JIYTIbl, MUKPOCKOIIBI).
yMeeT CpaBHHMBaTh OMOJOTHMYECKHE OOBEKTHI M MPOIECCHl, YMETh NeNIaTh BBHIBOJABI U YMO3AKJIIOUCHHS Ha
OCHOBE CpaBHEHUS
BBenenue. ( 2 yaca) Bo BBegeHNH ydamuecs 3HAKOMATCS C TUIAHOM PabOTHI M TEXHUKOW O€301MacHOCTH MPH
BBITIOJTHEHUH J1a00PaTOPHBIX padoT.
1. U3 yero coctout pacrenue? (20 yacos..)
CrtpoeHue pacTUTEIHHON KIETKH.
Teopust Kopenb. Bunbr kopueit. Betsienue kopus. 3uauenue kopHs. Iloder. Crpoenne modera. CTpoeHne moUekK.
Bunousmenenus moderos
Jluct. Crpoenue koxuupsl jucta. CTpoeHHE MSKOTH JMCTa. 3HAUYE€HHE JKMJIOK JIUCTAa. Beinenenue pacteHueMm
kuciopopa. Mcnapenue Bojibl pacTeHueM. Jlncromnan.
Crebenb. Ctpoenue ctebnst. yHkuun credis
[Berok. CTpoeHHE U 3HAUEHUE LIBETKA.
[Tmoxpr. Ctpoenne u 3HadeHne. CIIocoOBI pacIpoCTpaHCHUS
Cems. CTpoeHHre U COCTaB CEMSH
Ipaxmuxa JlaboparopHas pabota «CTpOCHUE KOXKHIIBI TyKay.
JlaboparopHras pabora «J[BIUKEHHE ITUTOTLIA3MED)
JlabopaTtopHas pabota «OrmpeaeneHne 30HbI pOcTa KOPHSD»
JlaGoparopHas pabora «CTpoeHHUE MTOYEK»
OmnbIT «Boienenue kucaopoaa pactenuem». OnbIT «McrnapeHue BOJIbI TUCThSIMID
[IpaxTHueckas padora «OnpenencHre Bo3pacTa CTBOMA 1Mo cimty» JlabopaTopHas padota «l[lepeaBmkeHne BOIBI
MUHEpalbHBIX coiield mo crebmo» JlabopartopHas paboTa «J{BHXKEHHE OpPraHMYECKHUX BEIIECTB IO CTEOIIO»
Jlaboparopras pabora «CtpoeHue cemeHu aconm» JlaboparopHas pabora «CTpOCHHE CEMEHU IIIICHHUIIbDY
Jlaboparopras padora «CocTaB ceMsH»
2. Kak sxuBet pactenue? (11 yacon)
Teopus. Kak nuraetcs pactenue? Bosnymnoe nuranue pacteHuid. [louBeHHOe muTaHue pacTeHHWd. Y poOpeHus.
Bunet ynoopenwuii. [Tutanue u pocT mpopoCTKOB.
Kax pacter pactenune? Poct kopHeil 1 mobera. Kak Mo>kKHO MTOBIHATE Ha pOCT pacTeHUs. Bo3melicTBre denoBeka Ha
KOPHEBBIE CUCTEMBI KyJIbTYPHBIX pacTeHuid. O0paboTka noussl. [lonuB u ocymenne noussl. QopMUpOBaHKUE KPOHBI
pactenuit. [lpumunka u nmukupoBka. Jpimmt au pactenue? [pixanue kopHen. [Ipixanue nuctbeB. JpIxanue ceMsH.
Kak nBuraercs pacrenue? JIBukeHne cTeOs U JINCTHEB.
Kak mpopactaer cems? YcnoBus npopactanus ceMsH. Bexoxkects cemstH. Cpoku rmoceBa. [ myOuHa 3a/1e1Ku CeMsiH.
Ilpaxmuxka. Ilpaktudeckas pabota «OOpa3oBaHHE OpPraHMYECKHX BEIIECTB Ha cBeTy» llpaktndeckas pabota
«Brmsiaue ynobpenuit Ha poct pacteHus» lIpaktmueckas padora «lIpummrka rmaBHoro kopHs» [IpakTudeckas
pabora «Pa3BuTie OOKOBBIX TOOETOBY»
[IpakTrueckas padota «BnusiHre GUTOrOPMOHOB Ha POCT U Pa3BUTHE PACTCHUI»
JlaboparopHas pabora «Pa3Butue mpopoCTKOBY
OnbIT «3HaUeHUE BO3/yXa M1 pPOCTA U PA3BUTHUS KOPHEI»
OmnbIT «/IpIXaHue TUCTHEBY»
OnbIT «JIpIXaHUE CEMSHY
[IpaxTnueckas padora «/IBmxenne cte0ns pactenus» [Ipaktudeckas pabora «/[BrmkeHrne TUCTEEB»
[IpakTnueckass pabora «BriusHMe pa3nMYHBIX YCIOBHH Ha TpopacTanue cemsH» [IpakTuueckas paboTa
«OrpeniesieHne BCXOKECTH CEMSH
3. BoeipacTu cam. (6 yaca)
Teopus. [lpumeHeHne TOMYYCHHBIX 3HAHWN Ha TpakTtuke. O3eneHeHWe MIKONBHBIX KiayM0. [locagka u yxon 3a
PaCTeHHUSMHU.
Ipaxmuxa. Ilpaktraeckast padora «llocagka ceMsH B KOHTEHHEPHI W OTKPBITHIA TpyHT» [lpakTtdeckas pabota
«IlukupoBaHue paccajpl IBETOYHBIX KylbTyp» [Ipaktudeckas pabota «Bwicagka paccaapl IIBETOYHBIX KYJIBTYp B
OTKpPBITHIN TpyHT» IIpakTrdeckas paboTta «YX0/ 3a IIBETOYHBIMHU KITyMOaMm»
4.01T Mukpockomna 10 Mukpoouosioruu (17 yacos)
Teopus. YcrpoictBo Mukpockona. [IpaBuna pabotel ¢ mukpockonom. [Ipurotosienue npenaparoB Hcropus
OTKPBITHSI MUKPOCKOIIA. YUeHbIE UCCIIEA0BATENH, BHECIINE BKJIA]] B U3yUYECHHE MUKPOOPIraHU3MOB.
Opamniry3ckuit Mmuxkpoouonor Jlyu [Tactep (1822 — 1895r), Hemeukwii yuensii Podept Kox
(1843 — 1910r) OCHOBOIOJIOKHHKH COBPEMEHHOW MHKpOOHOIoruu. OCHOBHBbIC HANpPaBICHUS COBPEMEHHOMN
MHUKPOOHOJIOTHH: T'€HETHUYECKasi M KIICTOUHAS MHXEHEPHs, UCIIOJIb30BaHHE MHKPOOPIaHW3MOB M NPOAYKTOB HX
KHU3HEESITEITBHOCTH B TIPOMBIIINIEHHOCTH, CEJTLCKOM XO3SICTBE ¥ MEJMIIMHE, J0ObUa HE(TH 1 METAJUIOB, OUMCTKA



BOJ, II0YB, BO3AyXa OT 3arpsi3HUTENEH, MOJJEpKaHWe M COXPAHEHHE IIOYBEHHOTO ILIONOPOAUs. Y CTPOICTBO
MHKPOCKOIIA 1 TIpaBmiia paboTsl ¢ HUM. [IpaBmia oOpameHns ¢ 1abopaTopHEIM 000pYAOBaHUEM.

Xumust 1 Ouosorus. XMMHUECKUH COCTaB KUBOM KIIETKU: HEOpraHudyeckue (BoAa M MUHEpAIbHBIE COJIM) U
oprannueckue (OENKH, >KUPBI, YIJIEBOJbI, BUTAMUHBI) BellecTBa. bHojormyeckas pojb BOABI B KHBOH KIIETKE.
dotocunTes. Xnopoduii. bruonornyeckoe 3HaUCHUE KUPOB, OEITKOB, 3(PUPHBIX MACEI, YIIEBOAOB U BUTAMUHOB IS
KU3HEICSTEIbHOCTH OPIraHU3MOB.

Knerka - eguHuIa CTpOEHUS, KHU3HEICSITEIbHOCTH, POCTa U Pa3BUTHUS OpPraHu3MOB. MHOrooOpasue KIETOK.
CrtpoeHnue mpo - ¥ 5yKapuOTHIECKON KIIETKH. [leneHne KIeTKH.

B3anMocBsa3b cTpoeHus U (QyHKIMH yacTell M OPraHOMAOB KJIIETKHU - OCHOBA €€ LeJI0CTHOCTH. CpaBHUTEIbHAS
XapakTepUCTUKa KIETOK pACTCHHWH, >KUBOTHBIX, OakTepuii, rpuOoB. HccrnemoBaHusi TPUPOABI € TIOMOIIBIO
MHUKpOCKOTIIA.

Bunapr TkaHeH, OTIHYHE paCTUTEIIBHON TKAaHHU OT JKUBOTHOM, OCOOEHHOCTH CTPOCHHS U (DYHKIIMH TKaHEH.
JemMoHcTpanuu

. Kouekuus ToTOBBIX MUKPOTIPENapaToB.

Ilpakxmuxka. llpaktudeckas padora Ne 7-16. VYcerpoiictBo Mukpockoma. IIpuroroBmenne wu  u3ydeHue
MHKpoTpenapatoB. [IpaBmira paboTsl ¢ TH(OPOBEIM MHUKPOCKOIIOM.

[IpuroroBnenne MHKpONpenapaToB KJIETOK KOXKHIBI YEIlyd JyKa, KJIETOK JHCTa 3J0JEH, IMJIOJ0B TOMaTa,
LIMIIOBHUKA U JP.

PaboTa ¢ roToBEIMHU TIperTapaTaMyu TKaHEH.

TBopueckas macrepckas «Co3gaHne MOJIENN KISTKU.

5. bakrepuu (7 4)

Teopus. YcinoBus Xu3HM OakTepuit. dopMa W CcTpoeHHE OaKTepHaIbHBIX KIETOK. BHemIHHE W BHYTPCHHHE
cTpyktypsl. [loBenenue 6akrepuii. CriocoObl nmutanus. Pacnpocrpanenue u 3HaueHue Oakrepuil. Poss 6akrepuii B
Ouocdepe: Oakrepuu THUCHHS — MUHEPAIU3allMsl OPraHUYECKMX BEIISCTB, OAaKTePUH IOYBCHHBIC —
MMOYBOOOPa30BaHue; OAKTEPHH a30THUKCHUPYIOIIHE — 00OTaIeHIE ITOYBHI a30TOM; IMAHOOAKTEPHH.

3HadyeHue OaKkTepuil B )KU3HU YEJIOBEKA - MOJIOXKUTEJIbHAS POJIb B XO3SIMCTBEHHOM NESTEIbHOCTH: MOJOYHOKHCIIBIE,
OakTepun OpoOXKEHUs, OTpHLATENbHAass — THHEHHE NPOJYKTOB MUTAHUS, NMATOT€HHbIC OaKTepuu BO3OYIAHMTENN
OoJsie3Hel y 4YeloBeKa, )KMBOTHBIX M pacTeHHil. MeToabl 00pb0bl ¢ OakTepusimu. [lacTepuzanms, crepuin3anus,
TE3UH(EKITHS.

Ipaxmuxa. Tlpaxtudeckas padora Ne 17-19. IToceB u HabmtocHKE 32 pocTOM OakTepwuii. baktepun 3yoHOTrO HaNETa.
Bakrepun kapTodenbHON Mag0uKH.

6. ILnecHeBbie rpudbl (6 1)

Teopus. I'puObl pencTaBuTen 0co00ro Hapcrsa xuBoil npupoasl. IlpusHaku rpudos. Knaccudukanus rpubos.
Oco0eHHOCTH MIIECHEBBIX IPHUOOB.

3HaveHue miecHeBbIX rpuooB. Apoxoku. CTpoeHHe 1 posib APOAOKEH B AKU3HH YEIOBEKA.

Ipaxmuxa. Ilpaktnyeckas padota Ne 20-22. BripamuBanue u uccieqoBanue miecend. Mykop, Ilennmum.
BrnusiHue TemniepaTypbl Ha POCT IJIECHEBBIX U JIPOXKIKEBBIX TPHOOB.

7. Bogopocau (8 4)

Teopusi. MUKpOCKOIIMYECKHE BOAOPOCIN — TpyINNa HHU3MMX pacTeHuid. OJHOKIETOYHbIE, MHOTOKJIETOUHBIE WU
KOJIOHHAJIbHBIE BOJIOpOcin. OCOOEHHOCTH CTPOCHUS M JKU3HENESSATEIBHOCTH. 3HAUCHHE BOJIOPOCIICH B TIPUPOJIE U
KU3HU YeJIOBeKa.

Ilpaxmuxa. llpaktnyeckass pabora Ne 23-24. l3yyeHue OJHOKJIETOUHBIX BOAOPOCIEH 1O TOTOBBIM
MHUKpOIpenaparam mpernaparam.

Bomopocnn — oburatenu akBapuymMma.

8. Jladopatopus «buonnaukanus» (5 4)

Teopus. buonnaukanus okpyxatouei cpenpl. Jluxenonnaukanus. toroBoe 3ansitue.

Ipaxmuxka. Ilpaktudeckas padota Ne 25-26.VccnenoBanue TOKCHYHOCTH OTXO0JIOB € TIOMOIIIBIO OBCA ITOCEBHOTO.

9. Paccka3spl mo 6uosorum (20 yacoB)

Teopus. buonnka, ee Buabl. HelipoOuonuka. ApXUTEKTYpHO-CTpouTeNbHas OunoHuka. buorek. buommmernka.
buomumukpus. torooe 3assrue.

VYuenunueckas koHpepeHnus. «Boiaaromnuecs: ononorm». «cTopus OHOIOTHI.

Konkypc coobuienuii yuamumxcs. «Moe qr00umMoe XKUBOTHOE». «17 COBpEMEHHBIX TEXHOJIOTHH, KOTOpBIC JIIOIH
M03aMMCTBOBAJIN Y TIPUPOJIBI».

IIpakmuxka. IloaroToBKa M 3amuTa TBOPYECKUX OTUETOB O MPOBECHHON MCCIIEN0BaTENBCKOI paboTe.

JlaHHbBIE 3aHATHSI IPOBOAATCS B popMe KOHPEPEHIIMHU UITH KPYTIIOro cTojia (B TEUSHHE rojia). YYaliruecs BEICTYIAT
C KparKMMU TBOPYECKMMH OTYE€TaMH II0 H3YyYEHHBIM mpolieMaM, paccKasblBAlOT O pe3yJbTaTax CBOHUX
HCCIIEA0BAHNUMN.



10. «JIadopaTopusi JIeBeHryka» (5 yacoB)

Teopus. Metoas! HaygHOTO HccaenoBanus. JlabopatopHoe 000pymOBaHHE U MTPUOOPHI I HAYIHBIX HCCIICIOBAHIM.
Hcropust n3o0peTeHnss MUKPOCKOIA, €ro YCTPOMCTBO U MpaBwiia paboThl. TeXHUKA MPUTOTOBJICHHUS BPEMEHHOIO
MUKporpenapaTa. PucyeM mo mpapuiam: npaBuia OHOIOTHYECKOTO PUCYHKA.

Ilpaxmuueckue nabopamopnvie pabomoi:

- YCcTpoicTBO MUKpPOCKOTIA

- [IpuroroBneHue U paccMaTpuBaHUE MUKPOIPETIAPaTOB

- 3aprCcoBKa OMOJIOTHYECKUX O0BEKTOB

IIpoekmno-uccnedosamenvcKkas 0eAmenbHoCmy:

- Munu — uccnenoBanue « Mukpomupy (paboTa B TpyIax ¢ MOCIeAYIOIIeH MPe3eHTAIUCH ).

11. IlpakTuyeckast 6oranuka (16 yacon)

Teopus. denonornveckue HaOmoAcHUI. Bemenne mHeBHMKA HabmromeHuil. ['epOapwuii: oOopymoBaHWe, TEXHHKA
cOopa, BBICYIIMBaHMS ¥ MOHTHPOBKU. [IpaBuia pabora ¢ ompenenutensmu (te3a, antute3a). Mopdosornieckoe
ONHCaHUE pacTeHUH No iany. Peaxue u ncuesaromue pactenus bamkoprocrana.

Ipaxmuxka. Ilpakmuueckue u nadopamopHsie padomol:

| Mopdomornaeckoe Orrcanne PacTCHHIMA
O Onpejenenue pacTeHUH 110 TepOapHBIM 00pa3iaM U B 0C3IMCTBEHHOM COCTOSIHUU

\ MonTtupoBKa repoapus

Ilpoekmno-uccnedosamenvcKkas 0eAmenabHoOCHmy:

\ Cosnanue karanora «BumpoBoe pazHooOpasue pacTeHHUI MPUILIKOJIBHON TEPPUTOPHID

| [Ipoext «Penkue pactenus Kpacuospckoro xpasi»

12. IllpakTuyeckas 300;10rus (7 yacoB)
Teopus.

| 3HAKOMCTBO C CHCTEMOW >KUBOW MPHUPOIBI, HAPCTBAMHU KUBBIX OPraHu3MOB. OTIUYUTEIHHBIC
MIPU3HAKY KUBOTHBIX PA3HBIX IAPCTB M CUCTEMATUIECKHUX TPYIIIL.

\ JKu3HB )KUBOTHBIX: OTIpeielieHIe YKUBOTHBIX TI0 CIIe/IaM, TPOAYKTaM Ku3HeAesTeIpHoCcTH. Onrcanue
BHEIIIHETO BHUJA XUBOTHBIX MO MaHy. O YeM pacCKa3bIBaIOT CKENEThI KUBOTHBIX (TIAJICOHTOJIOTHUS).
[TumeBrie nienouku. JKu3Hb )KUBOTHBIX 3UMOU. [TonkopMKa MTHIL.

Ilpaxmuxa.
Ilpakmuueckue u nabopamopnuvie padomoi:

\ Pabora no onpeneneHn o KUBOTHBIX

\ CocrapneHue MAMIEBHIX [EMOYEK

\ OmnpeneneHue 3KOIOTHYECKON TPYTIITHI JKUBOTHBIX IO BHEIITHEMY BUIY

| ®deHomornueckre HaOMIOACHNS «3UMa B )KU3HU PACTCHUN U KUBOTHBIX)

Ilpoexkmmuo-uccnedosamenbckan 0eamenbHOCHb:

\ Munu — uccnenoanue «lITUIBI HA KOPMYILIKE»

\ [Ipoext «KpacHas kHura ;KkMBOTHBIX KpacHOSpCKOTO Kpasi»

13.buonpakTukym (6 4yacos)

Teopusa. YueOHO - Mcclie0oBaTeNbCKast AEITEIHHOCTh. Kak mpaBUiIbHO BEIOPATh TEMY, OIPEENIUTh LETb U 33]a41
uccienopannsa. Kakwe cymecTBYIOT MeTONbI uccienoBanuid. llpaBuia odopmienus pe3ynbTatoB. McToduHuKH
nHpopMmaruu (OubnmoTeka, WHTEpPHET-pecypchl). Kak oQopMHUTh NHCBMEHHOE COOOIIEHHE M IIPE3CHTAIHIO.
OcBoeHUE U O0TPadOTKa METOJUK BhIpAIIMBAHUS OMOKYJILTYpP. BBIMOIHEHHE CaMOCTOSTEILHOTO UCCIICIOBAHUS 110
BEIOpaHHOMY Moaymo. llpencraBmenue pe3ynbTatoB Ha KoH(pepeHmuu. OTpaboTKa MPaKTHYECKOH dYacTH
OJIMMITHA/THBIX 33J[aHHi C TIENBI0 AUATHOCTUKY TIOJTYyYSHHBIX YMEHUH 1 HaBBIKOB.

Ilpaxmuxa.
Ilpakmuueckue u nabopamopnuvie padomoi:
) PaGora ¢ nnpopmariueii (mocerieHue OUOITMOTCKH )
O OdopmIieHre T0KIa1a ¥ MPE3SHTAIMA 10 OTIPE/ICIICHHON TeMe
IlpoekmHuo-uccnedosamenbckan 0eameabHOCHb:
Monyab «®u3n0J10rus1 pacTeHu i)
| JBrxeHune pacreHuit
O BnusiHue cTUMYNISITOPOB pOCTa Ha POCT U PA3BUTUE PACTCHUIMA
O IIpopacranue cemsiH
) BimstavTe IPUTITUTIKK HA POCT KOPHSI
Monyib «IKOTOTHYECKHIT MPAKTHKYM»

] Onpe;[eneHI/Ie CTCIICHU 3arpA3HCHHA BO31yXa METOAOM 6I/IOI/IHI[I/IKa]_[I/II/I;



| OrmpeneneHune 3arbUICHHOCTH BO3AyXa B TIOMEIIEHUIX
BTOPOM Iroa ObYUEHHUA
Ilnanupyemble pe3yJibTATHI:
JIMYHOCTHBIE:
- ¢dopMupOBaHHE OTBETCTBEHHOTO OTHOIIEHHUS K yYEHHWIO, TOTOBHOCTH W CIIOCOOHOCTH K CaMOpPa3BUTHIO H
caM000pa30BaHMIO Ha OCHOBE MOTHBAIIMH K OOYYCHHUIO U TIO3HAHUIO

- (OopMHUPOBaHUE JMYHOCTHBIX IIPEICTABICHUNA O IEHHOCTH IIPHPOJbI, OCO3HAHHWE 3HAYUMOCTH M OOIIHOCTH
rII00aBHBIX TPOOJIEM YEJIOBEUCCTBA,

- (hopMHpoBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHNH U COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIIAMHU
Y MJIQIIIAMHE B TIpoIiecce 00pa3oBaTebHOM , OOIIECTBEHHO MMOJIE3HOM, YICOHO-MUCCIIeI0BAaTEILCKOM, TBOPUECKOM 1
JIPYTUX BHIOB JI€ATEIHHOCTH.

MeranpeaMeTHbie:

- yMmeHue paboTaTh C pPa3HBIMH HMCTOYHHKAMH HH(OpMAIMK: TEKCTOM YYeOHHMKa, Hay4IHO-TOMYJISIPHON
JUTEpaTypoH, CIOBAPSIMU M CIIPABOYHUKAMM; aHAJIM3UPOBATH M OLIEHUBATH HH(POPMAIIHIO, IPEOOPa30BHIBATE €€ U3
OJHOH (OPMBI B IPYTYIO;

- YMCHHUE CO3/1aBaTh , IPUMCHATH U HpeO6p8,30BI>IBaTB 3HAaKU U CUMBOIJIbI, MOJICJIN W CXEMBI JJI PCIICHUA y‘le6HLIX
1 MMO3HAaBaTCIIBbHBIX 3aJa4

- yMmenue paloTaTh C Pa3HBIMH HCTOYHHUKAMH OHOJOIMYECKOH HH(POPMALMK: HAXOAUTH OHMOJIOTHYECKYIO
WHPOPMALIUIO B TEKCTE y4eOHNKA, HAYYHO-TIOMYJISIPHOM JINTepaType, OMOJIOTHIECKUX CIOBApsIX U CIIPABOYHUKAX

IIpeameTHbIe:

-00BsSICHEHUE POJIM OMOJIOTHH B IPAKTUYECKOM JISSITEILHOCTH JIFO/ICH; MecTa U pOJIH YeIOBeKa B IPUPOJIEC; POJCTBA,
OOIIHOCTHU MPOUCXOKACHHUS M SBOJIIOLUK PACTCHUH U KUBOTHBIX (Ha MPUMEPE COMOCTABICHHSI OTACIBHBIX TPYIII);
POJIM PA3IMYHBIX OPraHW3MOB B KHM3HH YEJIOBEKAa; 3HAYCHUS OMOJOTMYECKOr0 PazHOOOpasusi Ui COXPaHCHHUS
ounochepsr;

-(hopMHpOBaHNE OCHOB JKOJIOTHYECKOH TPAaMOTHOCTH @ CIIOCOOHOCTH OLICHHMBATh ITOCIEACTBHS JESTEIBHOCTH
YeJioBeKa B IPUPO/IE, BIHsHNE (HAaKTOPOB PUCKA HA 3[0POBLE YEIOBEKA.

Yuawueca 6yoym snamo:

yMeeT aHaIU3UPOBaTh, CPABHUBATH, KIIACCU(DUIIMPOBATH U 0000MAaTh (aKThl U SBJICHUS. BBISBIATH MPUYHHEI
U CJICJICTBHSI IPOCTHIX SIBIICHUIA.

yMEET OCYILECTBISITh CPaBHEHHE, CEPUAIMIO M KIACCHU(UKAIMIO, CAMOCTOSTENEHO BHIOMpAas OCHOBAHUS W
KPUTEPHH JIJISl YKA3aHHBIX JIOTHUECKHUX OTepaliii; CTPOUTh KIACCU(PHUKALNIO HA OCHOBE TUXOTOMHUYECKOTO JICIICHHS
(Ha OCHOBE OTpHUIIAHU).

YMEET CTPOUTH JIOTUIECKOE PACCYKIICHHE, BKIIIOYAIOIIEe YCTAHOBICHUE TPUINHHO-CIICICTBEHHBIX CBSI3CH.

yYMEET CO3/1aBaTh CXEMATHUECKHE MOJICITH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.

yYMEET COCTaBJIATh TE3WChI, PA3IMYHbIC BHJBI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBbIBaTh
uH(OpMAaLIUIO U3 OHOTO BH/A B IPpyroi (TabJHUILy B TEKCT U TIp.).
Yuawuecs 6yoym obyuenvi:

yMeeT BBIYUTHIBATH BCE YPOBHH TEKCTOBOW HH(OPMAIIHH.

YMeeT onpesenaTh BO3MOXHBIE MCTOYHUKH HEOOXOMMMBIX CBEACHHMU, MPOU3BOIUTHL TOUCK HWH(pOpPMAIIVH,
AQHAJIU3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTD.

BJIQJICET CPEACTBOM (DOPMHUPOBAHUS ITO3HABATENBHBIX CIYXKUT Y4YeOHBI MaTepuan, W TPeXae BCEro
MIPOIYKTHUBHBIC 33IaHUs yIeOHUKA.
BBenenue (2 yac). Bo BBejneHum ydamimecss 3HAKOMSTCS C IIAaHOM pabOThl M TEXHUKOH O€30macHOCTH TPH
BBITIOJTHEHHUH JTA00PATOPHBIX PadoT.
Tema 1. HluTosiorus u rucrosorus (15 yacon)
Teopus. Ctpoenue kinetku. Opranouasl. JKu3HEHHBIN ITUKIT KIIeTKH. KITeTKu )KUBOTHBIX W pacTeHui. [ ucromorus —
HayKa o TKaHsIX. Bujpl TkaHel opranu3ma yenoBeka. CBsi3b CTpOeHHS U (YHKIIWA KIIETOK U TKAHEH.



Ipaxmuka. JL.p. Nel Ctpoenue yBenmuuTedbHBIX MpuOOpoB. JI.p.No2 M3ydeHnme MuKpompernmapaToB pa3iHdHbBIX
kietok. JI.p.Ne3 CpaBHeHHE KIIETOK >KHBOTHBIX, pacTeHuH, mpocteimmx. JI.p.Ned M3ydenue TkaHeil opraHuzma
gyenoBeka. JI.p.Ne5 M3roToBienne Mukponpenapara cocko0a mexu.

Tema 2. OcHOBBI MUKPOOHOIOTHH U BHpYycoJoruu (19 yacos)

Teopus. baktepun: CTpoeHHE, pa3MHOXKEHHE, cuctemaTuka. lIlmecHeBble TpmObl. CTpoeHne. Pa3sMHOXKeHHE.
Cucremarnka. Ilutanme w nbixanme. ABTOTpodBl W TeTepoTpodnl. Jpoxokn. XeMocwmHTe3 M (POTOCHHTES.
Canpotpodsr u mapa3utsl. baktepuanbueie 3a6oneBanus. Jleuenne u npodunaktuka. ['puOKoBble 3a001eBaHUA.
JInanas rurnena. Bupyconorust — Hayka o Bupycax. CTtpoeHne u (u3noIoTus BUPYCOB U OakTepruodaros. BupycHbie
3aboseBanus. Bupyc CIIN/Ta. \

IHpaxmuxa. J1.p. Ne6 Usrorornenne mukponpemnapara 3yoHoro Hanéra. JI.p.Ne7 M3rorosieHne MUKpoONpenapaToB
MyKkopa uiu neauumia. JI.p. Ne§ Mzyuenue npoxokeit.

Tema 3. Ilapa3zutosiorusi u uMmmyHnuteT (18 gacoB)

Teopusa. UMMyHUTET M 310pOBbe uenoBeka. Bunel ummyHnurera. MexanusM. Hapymenuss uMMyHureTa. Anieprum.
WmmyHnuTeT u nmapa3utel. KTo- U 3HA0NapasuTel. Mx Buasl. [lpucnocobnenus k napasutusmy. Ilnockue uepsu.
Knaccudukamms. Huxmer passutus. Kpyrasre uepBu. Knaccudukarmums. Luxmer passutws. [Ipodumaktrka
TeIIbMHUHTO30B. DKTOIApa3nuThl — IEPEHOCUYUKH Pa3IUIHBIX 3a0oneBanmii. Mansapus. Connas 6oe3Hs. Bim, kiemm,
Osoxu — nepeHocunky 3aboneanuii. Tud. Uyma. Dunedanur. boprba ¢ mapasuramu.

Tema 4. «MuxoJsorusa. CucremMaTuka JiekapcTrBeHHbIX pactenuii (10 yacoB)

Teopus. Muxonoruss — Hayka o Tpubax. Cucrematuka TpuOoB. Ilnmsamodnsle rpuObl. ['pHOBI — Mapa3uTHI.
MectooOutanus. Mukopuza u cumOu03. SmoButhie TpuObl. OnpeneneHue saOBUTHIX TpubOoB. [locieacTBus
orpaenenust. Jleuenne. [Tonb3a rpu6oB.

Ilpaxmuxka. JlekapcTBeHHBIE pacTeHus. ['onocemenHble. X 3HaUeHue A1 310pOBbs uesaoBeka. [[IokphITOCEeMEHHBIE.
Knaccudpukanms. Pabora ¢ onpenenuTeNbHBIMU KapTOYKaMH, ONpeAenuTensiMu pacteHnil. [Ipaktudeckas pabota
«Pabora ¢ onpenenuTensIMmy

Tema 6. Xumusi B eHTpe ecrecTBo3Hanus (18 yacon)

Teopus. Xumus Kak 4yacTh ectecTBo3HaHud. [Ipeamer xumun. Xumusi — 4acThb €CTeCTBO3HAHMS. B3anMooTHOIIE
HUS YeJoBeKa U okpy:xaromiero mupa. [lpeamer xumun. dusznyeckue tena u Benlectsa. CpoiicTra BemiectTs. I1p
HUMCHCHHUEC BCIIICCTB HA OCHOBE UX CBOICTB.

Habmonenne n SKCIepUMEHT KaKk METOABl M3y4YeHHs] €CTECTBO3HAHHMA W XWMHUHU. HaOmroneHue Kak OCHOBHOM
METO]T MO3HAHUS OKpY’KaroIlero MHpa. VYcnoBus [IPOBEICHUS HaAOIOICHUSL.
l'unotesa. DxcnepumenT. Beioa. Ctpoenue tiamenu. [Ipakmuxa. JlabopaTopust u 000pyI0OBaHUE.
MonenupoBanue. Mogens, MogenupoBanue. OcoOEHHOCTH MOJISNIMPOBaHus B Teorpadun, (pu3nke, OHOIOTHH.
Mopnenn B Ouwonorunn. Mymspbku. Moxpenun B dusuke. DnektpodopHas wmamumHa. ['eorpaduyeckue Momemu.
XUMHYECKHE MOJIEIH: IpeIMETHBIE (Monmenu aToMma, MOJIEKYII,
XUMHYECKUXH TTPOMBIIIUICHHBIX TIPOU3BOJICTB), 3HAKOBEIE, UM CHMBOJIbHBIE (CUMBOJIBI DIIEMEHTOB, ()OPMYITHI BE
IIECTB, YPAaBHEHUS PEaKIIU).

Xumudeckne 3Haku 1 (OopMyIibl. XUMHUYECKHI JIEMEHT. XUMHYecKHe 3HaKu. VX o003HauYeHue, MPOU3HOIICHHE

. Xumudeckue Gopmyiisl BemecTs. [IpocThie 1 cioxkHbie BemecTBa. MHnekcs! 1 koaddunmentsl. KauecTBeHHBIN

Y KOJIMYECTBEHHBII COCTAB BEIIIECTBA.

Xumus 1 u3nKa. YHUBEPCATbHBINA XapaKTep MOJI0KEHHH MOJIEKYIISIPHO-KHHETHUECKOUTEOPHH. ITonsTus
«aTrom, «MOJIEKYIay, «HOH. Crpoenue BEIIEeCTBA. Kpucramimueckoe
cocrosiHue BelecTBa. Kpucrammmyeckue pemeTky TBepAbix BemecTs. Juddysus. bpoynosckoe nsmkenne. Be
IIeCTBa MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOSHHUSL.

ArperarHbie COCTOSTHUS BEIIIECTB. Ilonsarue 00 arperaTHom COCTOSTHUH BeIIeCTBa.
dusnyeckre U XUMUYeckue spieHus. ['a3000pa3Hble, JKUIKHE U TBEpAbIe BellecTBa. AMOp(HBIE BeleCcTBa.
Xumust u reorpagusi. Crpoerne 3emin: sipo, MaHTHs, Kopa. Jlntochepa. Munepansl ¥ ropHble MTOPOABIL.

Marmartndeckue u 0cafiouHble (HEOpraHWYeCKUe U OPraHnYecKre, B TOM YHCIIE U TOPIOYHE) TTOPO/IBL.

Xumust 1 OnoJToTHs. XUMHYECKHH COCTaB KUBOHM KJIETKU: HEOpraHudeckre (BoIa 1 MUHEPAIbHBIE COJIN) B Opra
HUuecKue (OeJKH, KUPBI, YTICBOAbI, BUTAMUHBI)BELleCTBA. buonoruyeckas poib BOABI B JKMBOH KIIETKE.
doTocHHTES. Xaopoduu.
Buonornueckoe 3HaueHUE )KUPOB, OCIKOB, APUPHBIX MACE, YIIIEBOJIOB M BATAMUHOB JIJIS JKU3HEIES TEILHOCTH O
pPraHHU3MOB.

KauecTtBennsle peakuuu B xumun. KauecTBeHHble peakiinu. Pacrio3HaBaHue BEECTB C TOMOLIBIO
KaueCTBEHHBIX peakiuii. AHamuTHIecknii curHan. OnpezenseMoe BEIIeCTBO M PEaKTHB Ha HETO.

Texnuka 6e30macHOCTA. Mephl OKa3aHUS TEPBON TTIOMOIITH.

Ob6opynoBanue xumuueckoi adoparopun. Jlaboparopnas nmocyna. Peaktussl. OcoOeHHOCTHPAaOOTHI B 1abopa
TOpPUH.



Pacnonoxenune AIEKTPUYECKUX BBIKJIFOUATENEH,
BOJIONIPOBO/IHBIX ~ KPaHOB, CPEICTBIIOKAPOTYIIICHHUS, METUITMHCKON aINTedKH MEePBOM MOMOIIN

B KaOuHeTe.

JdemMoHcTpanun

- Komnexnus Pa3IUYHBIX MPEIMETOB win ¢dotorpaduit MPEMETOB u3 QTIOMUHHUS
JUTSL WJUTEFOCTPAIIAN U/IEN «CBOMCTBA — MPUMEHEHHUE.

- YuebHoe 000pyJ0BaHHE, UCIIONB3yeMOE Ha YpOKax (PU3UKH, OMOJIOTHH, Teorpadiu U XUMHH.

- DnekrpodopHas MaiuHa B AeHcTBUU. | eorpaduueckue moaenu (rnodyc, kapra). buonornueckne  mMopenu
(MyJsDKM OpTaHOB M CHUCTEM OPTaHOB PAcTeHHM, JKMBOTHBIX W denoBeka). Dusnueckue u XUMUYECKHe MOICTH
aTOMOB, MOJIEKYJT BEIIECTB U KPUCTAJUINIECKUX PELIETOK.

- OO0beMHBIE U IAPOCTEPIKHEBBIE MOJIENIN BOJbI, YIIIEKUCIOTO U CEPHUCTOTO Ta30B, METAHA.

- O6pas1pl TBEPABIX BEMIECTB KPUCTAILTHUECKOTO CTPOeHH. MoIenn KPUCTAIUTMYECKUX PEIIETOK.

- Bona B Tpex arperatHbix cocTosHUAX. Kommekims KpucTauimdecknxX 1 aMOp(HBIX BEIIECTB U U3CTUI U3 HUX.

- Komtekumst MuHepanos (J1a3ypuT, KOPyHI, XadIbKOTUPHUT, (DIIFOOPUT, TAJTUT).

- Komteknmst ropHBIX TIOpOJ (TpaHUT, paziudHble (OPMBI KalbIUTa — MEJ, MPaMOp,U3BECTHSIK).

- Komnexums roprounx uckomaeMsix (HeTh, KAMEHHBIH YTOJIb, CIAHIIBI, TOP(D).

JeMOHCTpanMOHHBIE IKCTIEPUMEHTBI

- Hayunoe naOmnronenue u ero onucanue. M3yduenue cTpoeHus miaMeHH.

- CriupToBast AKCTPaKIHS XJIOPOPHUILIA U3 3eJICHBIX JTHUCTHEB PACTCHH.

- «[lepenuBaHue» yriaeKucaoro raza B CTakaH Ha ypaBHOBEILLICHHBIX BeCax.

- KagectBennas peakuust Ha kuciiopos. KauecTBeHHas peakiys Ha yIIIEKUCIIBIN Tas3.

JlaGopaTopHble ONbITHI

- PacipocTpanenue 3amaxa 0JeK0I0Ha, IyXOB WM 1€30/I0paHTa Kak mpouecc TudQy3uu.

- Habnronenue 6poyHOBCKOTO IBIKEHUS YACTUUEK YEPHOM TYIIN 1101 MUKPOCKOIIOM.

- Iucddysus nepmanranara Kaaus B )KeTaTHHE.

- OGHapy>xeHue 3(PUPHBIX Macell B alleIbCHHOBOW KOPOUKe.

- M3yuenue rpanuTa ¢ HOMOIIBIO YBETHUYUTEIBLHOIO CTEKIIA.

- OnpeneneHue coaepKaHus BOJIbI B PACTCHUU.

- OOHapyXeHHe Maciia B CEMEHax MO/ICOTHEYHHKA U IPEIIKOT0 Opexa.

- OOHapyXeHHe KpaxMalia B IMIIICHHIHOH MyKe.

- B3aumoneiicTBue ackopOMHOBOM KUCIOTHI ¢ HozoM (ompeneneHue ButamMuHa C Bpa3THUUHBIX COKAX).

- [IpoayBaHue BBIIBIXa€MOT0 BO3/lyXa Y€pe3 N3BECTKOBYIO BOJY.

- OOHapy>kxeHHE U3BECTKOBOW BOJBI CPEIU PA3TUUHBIX BEIIECTB.

JlomaiiHue onbITHI

- UzroroBnenne Mozeneil MOJIEKYJI XUMUYECKUX BELIECTB U3 TIACTUIIMHA.

- Iuddysus caxapa B BOjE.

- OnBITHI € IYCTOM 3aKPBITON TIACTUKOBOW OYTHUTKOM.

- OOHapyxeHHe Kpaxmaja B IPOJYKTaX MUTAHUS; S0JIOKaX.

Ilpakmuueckasa paboma Ne 1-2. 3naxoMcTBO ¢ 1a0opaTopHbIM 000pynoBaHueM. [IpaBunatexHuKH 6€3011aCHOCTH.
«lllecTs paBUII TEXHUKH OE30TTACHOCTH.

Ilpakmuueckan paboma Ne 3-

5. «TunoBsle npaBuiia TEXHUKH J1abopaTopHbIX padot. JlJabopaTopHoe obopynoBanue u nocyna. Pabora co cnupto
BKOIi, ¢ BecaMu, MEpHOI TIocyZIoi. ApeomeTpbl. PaboTa ¢ xumuyecknmu peaktrBaMu. OdopmiieHHe X0/1a IKCIIEPH
MEHTa M erope3ysibTatoBy. «HabroaeHue 3a ropsieit ceedoi. Y cTpoHCTBO U paboTa CIIUPTOBKM.

Tema 6. DT 00bIYHbIE HEOObIYHbIE BeniecTBa (19 yacoB)

Teopus. BemecTBa BOKpPYr HAac, UX 3HAYEHUE JUIsSl YEJIOBEKa.

Ponp moBapeHHoO# conv B 0OMeHe BEIIeCTB 4ejoBeKa M KUBOTHBIX. ComeBoii OamaHc B oprann3MmedenoBeka. I1o
JlydyeHHEe TIOBapEHHOM COJIM U €€ OUHUCTKA.

Kpucramisl Gonbiine n MmasieHbkue. Kak pactyt kpuctamibl? MeTopl BRIpalMBaHUs KPUCTAIIIOB.

T'unpocdepa. KpyroBopot Bozibl B IpUpoJIe, €ro 3HAYEHHE B COXPAHEHHWHU MPUPOIHOTO PABHOBECHSI.

Boma. Boma B macmrabe miaHetsl. Boma B opramm3me  uenoBeka.  IIpecHas Boma u ee
3arachl. DKOJIOTMYECKHE POOJIEMBI YUCTOM BOJBI.

KectrocTb BO/JIbI, BH/IBI. MeTopl, MIPUMEHSIEMbIC JUTSE OUHCTKH BOJIBI, ux
3¢ dexkTUBHOCTH. YTO Takoe KMUCIOTHBIC JOXKINU U KaK OHU 00pa3yrorcs? PoIHUKOBBIC BOJIBI.
Ilpaxmuxka. IIpakmuueckasn paooma Ne6-8:«OuncTka

3arpsI3HEHHOM MOBApEHHOM cosli. BrIpainBaHNEKpUCTaNIOB IOBAPEHHOM COJIH.



BeIpammBannue KpUCTAIIIOB METHOTO H JKEJIE3HOTO KYIIOPOCOB METOAOM MEUIEHHOTO MCHAPEHUSHACHIIIEHHOTO pa
CTBOpa».

Ilpakmuueckan padoma Ne9-11:«CriocoOsl ouncTky BoAbl. CpaBHEHHE BOAONPOBOAHON U TEXHUYECKOH BOJBI TIO
3amaxy, LBETY, NpPO3PavYHOCTH, TUIOTHOCTH, pH, OTIpeICIICHUIO
TEeMITepaTyphl KUIIEHHUS BOABI, HATMIHIO OCaIKa ITOCIIe OTCTauBaHMs, TPUTOTHOCTH JUIA McToiab30Banus. Mccnenon
aHNE 0CA/IKOBY.

Ilpaxmuueckan padboma Nel2-13: «OnpenencHue U yCTpaHEHUE KECTKOCTU BOIBD).

Ipumeuanue: OducTka BOABI OT TBEPIBIX IMPUMECEH, OT KUIAKUX W ra3000pa3HBIX BemecTs. (B3Becu:mecok + Hp
O; men + H;O; macno + H,O; H,O + gepHuna, BopoHka, GUIbTp, Koiba, NEeIUTEIbHASIBOPOHKA, BRHITIAPUTEIHH
ast qarka, CIIUPTOBKA, CIIUYKH, JepxKaTesb JUIsL npoOUpKH,
poOupkw.) JKecTKOCTh BOBI: TOCTOSIHHAS, BpeMeHHas1, oomias. CriocoObl ycTpaHeHUs )KeCTKOCTH Boabl.(O0pasi
b Bozbl; Na,COs, Ca(OH),, HarpeBaHne, CIUPTOBKA, CITMYKH, JEPKATENh I TPOOHUPKHU, IIPOOUPKH.)

Tema 7. SIBnenusi, npoucxoasimue ¢ Bemecrsamu (11 gacos)

Teopus. Paznenenne cmeceit. CriocoObl pazaeneHus cMecell 1 ourcTKa BemecTB. HekoTopele mpocTeime
CTHIOCOOBI pazaeneHus cMecei: MpOCENBaHME, paszaeneHue cMmeceit TTOPOIITKOB Kemesa
Y Cepbl, OTCTanBaHUe, IeKaHTANWsA, IICHTPUPYTHPOBAHIE, Pa3/IeTIeHIE C TIOMOIIBIO JeNTENEHON BOPOHKH, (PHIIBTP
oBanue. GunbTpoBaHUE B TabOpaTOpHH, OBITY U Ha ipou3BoAcTBe. [lonsTue o punbrpare. Ancopouust. [lonstue o
0 amcopbuunu u agcopOeHTax. AKTUBUPOBAHHBINA yTob KaK BAKHEHIIINH aIcOpOCHT. Y CTPOHCTBO MPOTHBOTa3a.
Juctrmsanus, WA TIepPEeTOHKA. Juctnmsmus (meperonka) KaK TpoIIecc BEIJICTICHUS
BEIIECTBA U3 KHUJKOW cMecH. [lucTHiinpoBaHHast BOJIa M 00JIacTH ee MpUMeHeHHs. Kpucranmu3anus wiv BeIIapuB
anne. Kpucramnuzanms W BelmapuBaHue B Jaboparopud (KpucTaiumzaTopel H  (apdopoBbIC YAIIKK IS
BbIMapuBanus) u npupoje. [leperonka nedru. Hedrenpoaykrer. @paknnoHHas MeperoHKaKUIKOTO BO3TyXa.
XHUMHUYECKHUE PEAKIIMK. Y CIIOBUSI IPOTEKAHUS U IIPEKPAILICHHS] XUMUYECKUX PEeaKUil. XMMUYECKUE PEAKLIUU KaK
rpoiecc IpeBpaleHus OJIHUX BEIIECTB B Jpyrue. Ycnosusa
MPOTEKaHUs XUMHUYECKHX peaknnii. COMpuKOCHOBEHHE (KOHTAKT) BEIIecTB, HarpeBanue. Kartammzarop. MHrnburo
p. YpaBiieHue peakiiusiMi TOPEHHSL.

[Tpu3Haky XUMHUYECKUX peakiuid. [[pu3Haku XMMUYECKUX peaklnii: n3MeHeHHe 11BeTa, 00pa3oBaHKe 0cajKa, pa
CTBOpEHHE MTOIyYeHHOTO OCaJIKa, BBIJICIICHNE Ta3a, TIOSBICHIE 3a11axa, BeIICTICHIE U HU TTOTJIONICHNE TEeTIOTHI.
JdemoHcTpauuu

@Ounstp Lotra. Boponka broxuepa. YcranoBka 11t UIABTPOBAHUS [1O]] BAKYYMOM.

PecniuparopHeie Macku ¥ MapJieBble OBSI3KH. [IpoTuBoras u ero ycTponcTBo.
Komneknus «HedpTs 1 HETETPOTYKTHI».

JleMOHCTpanMOHHbIE IKCTIEPUMEHTBI

Pa3nenenne cmecu mopoIika cepbl U KeNe3HbIX OMHIIOK.

Pa3nenenne cmecu mopoika cepsl U 1mecka.

Pa3nenenne cmecu BOJIBI M pACTUTEIHFHOTO Maclia ¢ TIOMOIIBIO [IETUTETHHONH BOPOHKH.

- [lonmy4yenne TUCTHILTMPOBAHHOW BOJIBI C MIOMOIIBIO JTA0OPATOPHON YCTAHOBKH JUISIIEPETOHKH KUIKOCTEH.

- Paznenenne cMecu nepMaHranara u AUXpoMaTa Kajiusi cioco00M KpUCTaILIH3aIUH.

- BzaumoeiicTBre KeNe3HbIX OMIOK U ITOPOIIIKA CEPhI TP HATPEBAHUH.

- [Tony4eHnue yriaeKucioro ra3a B3auMoJIeHCTBUEM MpaMopa ¢ KUCIOTOW U 0OHAPYKEHHEETO C TOMOIIBIO
HM3BECTKOBOM BOJIBI.

- Karanutnueckoe pasioxeHne MIEPOKCHUIA BOJIOPO/Ia (KaTalu3aTop

auokcuamapranna (1V)).

- OOHapyKeHHe pacTBOpa MIET0UN C TOMOIIBI0 HHIUKATOPA.

- BzaumogeiictBue pacTBopa nepMaHraHara Kajus M pacTBOpa JUXpOMaTra Kalus CPacTBOPOM CyNib(hHTa HATPHSL.
- BzaumogeiicTBre pacTBopa nepMaHraHaTa Kajlusi ¢ aCKOPOMHOBOM KHCIIOTOM.

- B3zaumogeiicTBue xyopuaa xesnes3a ¢ KeJlToW KPOBSIHOM COJIbIO U THIPOKCHIOM HATPHSL.

- Bzanmoneticteue runpokcuna xenesa (111) ¢ pacTBOpoM COJISTHON KHUCIOTHI.

Ilpaxmuxka. JlabopaTopHbIe ONBITHI

- AncopOnust KyKypy3HBIMH TTaJIOYKaMH [TAPOB MMaXydnX BEIIECTB.

- M3yueHue ycTpoiiCTBa 3aKUTATIKU U TUIAMEHH.

JdomamHue onbIThI

- Pazgenenne cMecn Cyxoro MOJIOKa M peIHOTO TTecKa.

- OTcranBaHue B3BECH MOPOIIKA JIs1 YUCTKU IMOCYIbI B BOJIE U €€ JCKaHTaLU.
- AncopOnust akTHBUPOBAHHBIM YTJIEM KPACSIIAX BEIIECTB MTETICH-KOJIBI.

- PactBopenne B Bose Tabnetku acimpuHa YIICA.



- [TpuroroBneHune U3BECTKOBOM BOBI M OTIBITHI C HEH.
- N3ydenne cocraa CMC.
Ilpakmuueckasn paboma Ne 14. BripamyBaHuie KpUCTaJUIOB CONH (IOMALIHUN SKCIICPUMEHT).
Ilpakmuueckan paboma Ne 15. OuncTka MOBapeHHON COJIH.
Ilpakmuueckasn padoma Ne 16. VI3yueHne nporecca KOPPO3HUHU HKeTe3a.
Tema 8. Pacckasbl mo xumuu (11 uacos)
Yuenuueckan kongpepenyua. «Bpinaronyecs pycckue yueHble-XUMUKW». «MIcTopus XUMUN.
Konkypc coobuwenuit yuamjuxca. «Moe m00MM0Oe XUMUYIECKOE BEIIECTBO» (OTKPBITHE,ITOTYICHUE I
3HAYCHHUE).
Konkypc yuenuueckux npoexmos. KoHKypc NOCBAIIEH U3yUYEHUIO XUMUYECKUX PEAKIINH.
[MoaroroBka u 3aIKTa TBOPYECKMX OTYETOB O IIPOBEJACHHON HCCIIe0BaTENLCKON pabdoTe.
JlanHple  3aHATHA  TPOBONATCS B (OpME  «KPYIJIOTO  CTOJIA» WM  IIKOJIBHOW  KOH(epeHIH
(B TeyeHue rofa). Yvamrecs BHICTYIAIOT C KPATKUMH TBOPYECKHMHU OTYETaAMH MO M3YYEHHBIMIIPOOIeMaM, paccka
3BIBAIOT O PE3YyJIbTaTaX CBOMX MCCIEJOBAHUM.
Tema 9. Xumus B 6bITy (13 4acos)
Teopus. Buapl OBITOBBIX XHUMHKaTOB. MbIIO © Moromme cperactBa. Comn W TIENOYM B COCTaBe
MOIOIIMXCPEACTB. XUMUHUCTKA Ha JIOMY.
XKectrocTh Bosbl. YMsrueHue Bojbl. Cojia MUIIEeBast WK IBYYTJICKUCIIBINA HATPUH U ero cBorcTBa. OmacHblid Opat
MTUTIEBON COJBI — COJIa KAMBIIMHUPOBaHHAas. UeM mmoJie3Ha MUIeBas cofia U MOXKET JIMOHA OBITh OMAaCHOM.
XUMHUSI ¥ IPUTOTOBJICHUE TTUIIIH. CToJ0BBIN YKCYC M YKCyCHas scceHius. CBOMCTBA YKCYCHOUKUCIIOTHI U
ee (hU3MONOTHUECKOe BO3ICHCTBHE.
Xumus U oiexaa. BoIoKHO 10/ YBETHUUTEEHBIM CTEKIIOM.
AnTedHslii o U ero cBoicTa. [loueMy o1 HaJI0 AepKATh B INIOTHO 3aKyIIOPEHHON CKIISTHKE.
«3eNéHKa» WM PacTBOpP OPUUIMAHTOBOIO 3eiieHoro. HeoObluHbIe CBOWCTBA OOBIYHON 3€JICHKU. ACIHPUH WIIH
areTUIICATUIIIIOBAs KHCJIOTa u ero CBOI{CTBA. Uro T0JIE3HEE: acIUpuH 17031
yncapus.llepekrce Bomopoa u ruaporeput. CBOICTBA EPEKICH BOJIOPO/IA.
[TepmanTanaT Kajausi, MapraHIIOBOKHUCIBIA KaJdWi, OH K€ — «MapraHiioBka». HeoObIYHBIC CBOHCTBaMapraHIIOBK
u. Kakyro ormacHOCTh MOXET MPEJICTaBIATh MapraHIOBKa.
Hyxna nm B  jgomamHed  anTeuke OopHas — kuciora.Crapble JIeKapcTBa, KAK ¢ HUMH IMOCTYITUTh.
UYero He XBaTaeT B Ballleil anTeyuke.
Ipakxmuxka. Ilpakmuueckaa  paboma Ne  17:13ydeHne  TEKCTWJIBHBIX  BOJOKOH IO  KOJUIEKIUH.
[pocreiimmecnocoOb! onpeeeH s TUITa BOJIOKHA.
Ilpakmuueckas paboma Ne 18:Y nanenue nsrex.
Ilpakmuueckaa paboma Ne 19:Y nanenue HaKUIIK C HIMATUPOBAHHON TIOCY/IBI U MPEAOTBpallleHneee 00pa3oBaHus
(momarHui 3KCTIEpPUMEHT).
Ilpakmuueckana paboma Ne 20: HeoOBIYHBIE OIIBITHI.
TPETUM I'OJl OBYUEHUSA
IIpenMeTHBIE pe3yJabTaTHhI:
JIn4HOCTHBIE:
- XapaKTepH30BaTh YPOBHH OpraHU3AINH KHUBOW MaTepUHN U HAYYHbIE JUCIUTUIAHBL,
3aHHUMAIOIIHECS U3YUEHHNEM TPOIIECCOB KU3HEAEATEIFHOCTH Ha KaKJIOM U3 HUX;
aHAJIM3UPOBATh XMMUYECKHI COCTAB KUBBIX OPraHU3MOB, BBISBIISITH POJIb XUMHUUECKHUX
AJIEMEHTOB B 00pa30BaHUH OPTaHUYECKUX MOJIEKYIT;
OIICHMBATh 3HAYCHHUE 3BOJIOIIMOHHON Teopuu JK.b. Jlamapka fyist pa3BuTusi OMoJIoruy;
- XapaKTepU30BaTh IPEANOCHUIKY BO3HUKHOBEHUS BOJIIOLIMOHHOM Teopun Y. JlapBuHa;
OIIEHWBATh CBOWCTBA MOPO/I IOMAITHUX JKUBOTHBIX M KYJBTYPHBIX PACTCHHUH 10 CPABHEHHIO C JTUKUMU IIPEIKAMU;
JlaBaTh OIEHKY €CTECTBEHHOTO OTOOpa Kak
pe3ynbpTaTa 00phOEI 3a CYIIECTBOBAHNUE;
MeTanpeaMeTHblie:

OBJIQJICHUE COCTABJISIOIIMMHU HCCIIEI0BATENFCKON W TIPOEKTHON NEATENbHOCTH: YMEHHE BUAETh Npoliemy,
CTaBUTh BOIIPOCHI, BBIABHIAaTh THIIOTE3bl, JaBaTh OIpPEENICHUsS MOHATHIM, KiIacCU(UIMPOBaTb, HAOIIOIATH,
MPOBOJUTD SKCIIEPUMEHTHI, JeNaTh BHIBOJBI U 3aKIIOYEHUS, CTPYKTYPHPOBATh Marepua, OObsICHATh, JOKa3bIBaTh,
3aIUIIATh CBOU UJIEH;

yMeHHE paboTaTh C Pa3HbBIMM HCTOYHHKAMHU OHMOJIOTMUECKOHW WMH(OpPMAIMM, aHAJU3UpPOBATh W OLIEHUBATH
nHpOopMaLuio, Mpeodpa3oBbIBaTh HHPOPMALIUIO U3 OJHON (OPMEI B APYTYIO;



YMEHHUE aJCKBATHO HCHOJB30BATh PEUEBBIC CPEACTBA IJSl AUCKYCCHUM M apryMEHTAllUd CBOCH MO3UIINH,
CpaBHUBATH Pa3HbIC TOUKU 3PEHUS, ApTyMEHTUPOBATH CBOIO TOUKY 3PEHUSI, OTCTaUBATh CBOIO MO3UIIUIO.
IIpenmeTHble:

* paznuyYeHue Ha TaOJHIax JacTed W OPraHOWIOB KIIETKH, Ha )KMBBIX 00BEKTaX M TaONHIIaX OPTaHOB I[BETKOBOTO
pacTeHus, OpraHOB M CHCTEM OPT'aHOB KXUBOTHBIX, HA0OIIee PacTIPOCTPAHEHHBIX PACTEHUH U JOMAIITHAX )KHBOTHBIX;
CHheTOOHBIX U ATOBUTHIX TPHOOB; OIMACHBIX JIJIS YEIOBEKa PACTEHUH U KUBOTHBIX;

* cpaBHEHHE OHOJOTMYECKUX OOBEKTOB W IMPOIECCOB, YMEHHUE JENaTh BBHIBOJIBI M YMO3AKIIOYCHUS HA OCHOBE
CpaBHCHUS;

* BBISBJICHUE TIPHUCIIOCOOJICHUH OpTraHU3MOB K Cpee OOMTaHMS; B3aUMOCBSI3EH MEXKIYy OCOOCHHOCTSIMH CTPOCHHS
KJICTOK, TKaHCH;

¢ OBJIaICHHUC MCTOJaMU OHOJIOrUYECKOM HayKH: Ha6J'IIOILeHI/IC U onucaHue OMOJOTHYECKUX 0OBEKTOB U MpoueCcCoOB;
IMOCTAHOBKA OMOJIOTHYECKHIX OKCIICPUMCHTOB 1 00BICHEHHE MX PE3YJIbTATOB.

Yyawueca 6yoym snams:

yMEeT ONpeAeIsTh MOHATHS, (hOpMUPYEMBIE B TIPOIIECCE U3yUSHUS TEMEI,

yMeeT KilacCu(UIMPOBATh U CAMOCTOSITEIBHO BEIOMPATh KPUTEPHH IS KilacCU(DUKAIIN;

BJIAJICIOT CaMOCTOSITEIBHBIM (POPMYJIMPOBAHHEM TMPOOJIEMBI HCCIEAOBAaHUS M COCTAaBISITH IOJTAITHYIO
CTPYKTYPY OYAYIIET0 CaMOCTOSTEILHOTO UCCIICIOBAHNS;

JEMOHCTPHPOBATh ONTHMAJBbHBIE CIIOCOOBI IEHCTBUI B paMKax NMPEAJIOKCHHBIX YCIOBUHM M TpeOOBaHUU U
COOTHOCUTBH CBOM ACWUCTBHS C IJIAHUPYEMBIMH PE3YJIbTATAMUIIPH BBIMOJHEHUH JIAOOPATOPHBIX M MPAKTUYECKUX
pabor;

Yuawuecs 6yoym obyuenvl:

yMeeT yCTaHaBJIMBATh MPUIHHHO-CIICICTBEHHBIC CBI3N MEXKIy COOBITHSIMU, SBIICHUSIMU,

yMeeT MPUMEHATh MOJIENIA U CXEMBI IS PelleHnsT yu4eOHbBIX 1 TIO3HABaTENbHBIX 33a9;

BJIQJICET PUEMAMU CMBICIIOBOTO UTE€HHUS, COCTABIIATH T€3UCHI U IUIAH-KOHCIIEKTHI IO PE3yNbTaTaM YTCHUS;

JEMOHCTPHUPYET OpPraHW3alMI0 Y4eOHOTO COTPYAHMYECTBA M COBMECTHYIO IESTEIBHOCTH C YYHTEIEM H
CBEPCTHUKAMU;

yMeeT HWCHOJb30BaTh WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH TPU TOATOTOBKE COOOIIEHU,
MYyJIbTUMEIUMHBIX PE3CHTALINN;

yMeeT AEeMOHCTPUPOBATH 3KOJIOTHUECKOE MBIIUICHNE U IPUMEHSTH €r0 B TIOBCEAHEBHOM JKU3HU
BBenenue (2 uaca) Bo BBemeHHM ydamuiecs 3HAKOMSATCS C IJIAHOM pa0OTBI M TEXHUKOW O€30MacHOCTH TpHU
BEITIOJTHEHUH JTA00paTOPHBIX PadoT.

Pazagen Hutosorus. (24 yaca)

Teopusa. Tunvt knemounou opzanuzayuu. ( 4 wyaca) Kinerku npokapuorndeckoro tuma. CTpyKTypHO-
(yHKIIMOHANBHAS ~ OpraHU3alusl JyKApUOTHYECKOW  KJIETKH: pacTUTeNbHas W  OJKWBOTHas.  llpuHImm
KOMIapTMEHTaluu. buonorndeckas memOpana. CTpoeHHE THUIUYHOW KIETKH MHOTOKJIETOYHOTO OpraHHu3Ma.
Mexknerounsle KOMMYyHHKauu. Ilpaktudeckas pabora: CpaBHHUTEIBHBIM aHANIW3 MPOKAPUOTHYECKHUX,
3YKapUOTUYECKUX PACTUTEIBHBIX, 3YKAPUOTUUECKUX KUBOTHBIX KJIETOK U KJIETOK MHOTOKJIETOUHOTO OpraHU3Ma.
@opma opeanuzayuu: NapHAasi, KOJUICKTUBHAS, paKTUYeCcKast padoTa: CPaBHUTEIBHBIN aHAIIN3 POKAPUOTHYECKUX,
9YKapUOTUYECKUX PACTUTENBHBIX, 3YKAPUOTHUECKUX AKUBOTHBIX KIETOK M KJIETOK MHOTOKJIETOYHOTO OpraHU3Ma.
Buowvl desmenvrocmu: caMoCTOSATENFHOE BBIJENIEHHE W (POPMYIIMPOBAHNE IIETTH MPAKTHYECKOW PabOTHI, TOUCK U
BBJIETICHHE HEoO0XOoauMoi WHGOpMAIUM JUIsl COCTaBIEHHS CBOJHON TaONUIlBl; CpaBHEHHWe, Kiaccupukamms
Pa3TMYHBIX KJIETOK IO BBIJIEICHHBIM ITPU3HAKaM.

Cmpoenue npoxapuomuueckoii kiemku (8 uacos). Dopma mpokapuor. CTpyKTypa, XUMHYECKHHA COCTaB H
(YHKIMU KOMIIOHEHTOB NpPOKapHOTHUYecKoW KieTku. KierouHas crenka. Kamcymbl, cau3ucThIe CIOM M YEXJIBI.
Kryrukn u Mmexanu3Mel JBrokeHus. Bopcuaku. MemOpansbl. [{utozoms 1 pubocomsl. ['enernyeckuii anmapart. Poct
1 ciocoObl pa3MHOXKEHUS. BHyTpUIIMTOIIIa3MaTHyecKue BKITFOUEHHUS.

Ipaxmuxka. 1lpakTudeckas paboTa: BBIJCIICHUE, OKpallliBaHue, (PUKCHPOBAaHUE, CPABHUTEIbHAS XapaKTEPUCTUKA
YKCYCHO-KHUCITBIX, MOJIOYHOKHUCIIBIX U MACISTHOKUCIIBIX OaKTEepHH.

Dopma opeanuzayuu: IapHAs, KOJJICKTHBHAS, TPaKTHYecKas paboTa a: BbICIICHUE, OKpallliBaHue, JUKCHUPOBaHHE,
CpaBHHUTEJbHAS XapaKTEPUCTHKA YKCYCHOKHUCIBIX, MOJIOYHOKHUCIIBIX U MACISTHOKHCIIBIX OaKTEepHH.




Buowr desmenvnocmu: caMOCTOSITENIbHOE BBIJEICHUE U (POPMYIMpPOBAHUE LENU INPAKTUUECKONW padOoThl; MOMCK U
BbIJICJICHUE HE00X0IUMON HH(OpMAalMU AJSL COCTABJICHUS CBOJHOM TaOJUIbI; CPaBHEHHUE, PA3JIMYHBIX BHJOB
OakTepuii O BBICTICHHBIM MPU3HAKAM.

Cmpoenue  Iykapuomuueckou  kiemku (7  uacog). HapyxHas  nuroria3matuueckass  MmeMOpaHa.
Criermanu3upoBaHHbIE CTPYKTYPHI MTOBEPXHOCTH KIETOK. OCOOCHHOCTH CTPOEHUSI KIIETOUHBIX 000JI0YEK PACTEHHIA.
@aronuto3. IluHOnUTO3. OCHOBHOE BEIECTBO LMUTOILIA3Mbl. MHUKpPOTPYOOUKH. DHAOMIA3MAaTU4eCcKasi CETb.
Pubocomer. Kommnexc Tompmxu. Murtoxonapuu. Jluzocomsl. Kierounsiit unentp. Ilmactuasl. Bakyomnn
pacTuTenbHbIX KieToK. OpraHonzpl cienuaasHoro HasHadeHus. Kiierounsle ButoueHus. Sapo: 00onouka, siepHbii
COK, SIAPBIIIKO, XPOMOCOMBI.

Dopma opeanuzayuu: KOJIIEKTHBHAS, JOKIIAIbI yYAITUXCS C UCTIOJIb30BAHNEM KOMIIBIOTEPHBIX TEXHOJIOTHI.

Buowi desmenvrocmu: OUCK U BbIACTEHUE HEOOXOIUMOM HHPOPMAIIUK;, TPUMEHEHHE METOI0B HH(POPMALTUOHHOTO
[IOKCKA, B TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPHBIX CPENCTB; IFIAHNPOBaHNUE YIEOHOTO COTPYIHUYECTBA C YIUTEIIEM
W CBEPCTHUKAMH — ONpeAescHue neied, (QyHKIUH yJacTHHKOB, CIIOCOOOB B3aMMOJACHCTBHS NpPU MOATOTOBKE
JoKJanoB. PerynsatopHsie Mexanu3Mbl kietku. OOl agantanoHHbIi cuaapoM. [loHsTre crpecca. 3aBUCUMOCTD
aJlalTallMOHHBIX PeakUuil OT CuiIbl pazapaxurens. CpouHas U TOJArOBpeMeHHas aganTtanus. [lcuxoaMonnonansHoe
HanpspkeHue. TUIbl MOBPEXICHUS KIETOK IIPU HEKpo3e. ANonTo3. MexaHn3Mbl peanu3aluy ru0enn KIeToK MpH
anonrose. opma opeanuzayuu: TEKIYsL.

Buowr deamenvrocmu: npeobpa3zoBaHne 3HAKOBO-CHMBOJIHYECKON MOJIENH C IENBI0 BBIABICHUS OOIIMX 3aKOHOB,
OIIPEIEIISIOIINX PETYISITOPHBIE MEXAHU3MBI KIICTKH.

Pasnen I'enetnka (39 yacos)

Teopus. I'enemuyeckuili ananu3 3aKonomeprnocmeit Hacieoosanusn (18 uacoe). MoHOTHOPUIHOE CKpEIIMBAHHUE.
I{utonornyeckue OCHOBBI MOHOTMOPUAHOTO CKPELIMBAHUs. YCIOBHU NPOSABICHUS 3aKOHA pacuiemyieHus. [u- u
TPUTHOPUIHOE CKpelIuBaHue. [lUuToNornueckue OCHOBBI TUTHOPHIHOTO CKpellMBaHus. B3aumojeicTBre T'CHOB.
KommnementapHocts. Jmucras. Ilonmumepus. Momudunupyromee neiictBue reHoB. HaciemoBaHue NpU3HAKOB
CLEIUICHHBIX ¢ mosioM. Onpezpenenue nojia. OCOOEHHOCTH MONOBBIX XpoMocoM. CIEmIeHHOE HAacleIOBaHHE U
KpoccuHrosep. CpaBHEHHE T€HETUYECKUX U [IUTOJIOTMYECKUX KapT XpOMOCOM. MeXaHn3M KPOCCHHIOBepa.
[paktuka. [IpakTrdeckas paboTa: HU3HOIOrO-TeHETHUECKUE ACTIEKTHI AaHTOIIMAHOBBIX OKPACOK Y PACTECHHIA.
Dopma opeanuzayuu: KOIUIEKTUBHAS, PEUICHUE 3a/1a4, IpaKkTHiecKast padoTa: (GU3N0IOT0-TeHETHUECKUE acTIeKThI
AHTOLIMAHOBBIX OKPACOK Y PACTEHUH.

Buowr desmenvrocmu: caMocTosiTeIbHOE BBIJENICHHE U (POPMYyIHpOBaHUE LETU MPAKTHUECKOW paboThI; TMOMCK U
BBIJICJICHUE HEOOXOJMMOM MH(OpPMAalMK MpPU pElIeHHH TeHEeTHYECKHX 3ajad; BhIOOp Hambosee 3PQeKTHBHBIX
CIOCO0O0B peleHHUs 3a1a9; CTPYKTYPHUPOBAaHHUE 3HAHUH 1O TUIIaM B3aUMOJICHCTBUS T'€HOB; YCTAHOBJICHHE IPUUNHHO-
CJICZICTBEHHBIX CBSI3€H; MOCTPOECHUE JIOTMYECKOM LIENH PACCy ACHUH PU PEIICHUHN 3a/1a4.

H3menuueocms u memoowt ee uzyyenus (11 uacos). MyranmonHasi ”3BMEHUYMBOCTh. Knaccupukarus mMyTaiuii.
MHOXECTBEeHHBIH aJuIen3M. XPOMOCOMHBIE NepecTpoiku. ['eHoMHbIe MyTauuu (nonumiouans). Kapuorunsl u
Meiio3 y mnonumnouAHbXx ¢opM. Myranuu reHepaTHBHble M coMaThueckue. CIOHTaHHBIE MyTalUH. 3aKOH
TOMOJIOTUYCCKHUX PAIOB HaCHeI[CTBeHHOﬁ U3MCECHYHUBOCTU. I/IHI[YHI/IpOBaHHLIe MyTaluu. dusnyeckre 1 XUMHUYECKHE
MyTareHsl. MoaudukaroHHas U3MeHYHMBOCTh. CTaTHCTHYECKas 00pabOTKa pe3yIbTaToB.

[IpakTuyeckas paboTa: CTATUCTUYECKUH aHAIN3 U3MEHYMBOCTH KOJMUECTBEHHBIX IPU3HAKOB Yy PACTEHHM.

Dopma  opeanuzayuu: KOJIIESKTHBHAS, peIICHHE 3aj1a4, MpakTHdeckas paboTa: CTaTUCTUYECKUH aHaIn3
HU3MCHYMBOCTU KOJIMYCCTBCHHLIX ITPU3HAKOB Y paCTeHHﬁ.

Buowr desmenvhocmu: camocTosTeNIbHOE BhIAENCHHE U (POPMYTHMpPOBAaHME LENU NPAKTUUYECKOW pabOThl; MOUCK U
BBIJIEJICHHE HEO0O0X0IUMOM MH(pOpMaLUU NPU COCTABICHUHM OTYETa MO MpPaKTHYECKoW pabote; BbIOOp Hamboiee
3G GEeKTHBHBIX cIOCOOOB pelIeHus 3a/1a4; GOpMyIUpOBaHUE MPOOJIEMBI MPH BBIACHEHHH MPUYUH MYTAIIMOHHOM
W3MEHYUBOCTH; CAMOCTOATENIFHOE CO3[JaHHE CIIOCOOOB pEIICHUs MPOoOJIeM IOCTABICHHON 33Ja4yM; yCTAaHOBJICHHUE
MPUIMHHO-CIIEICTBEHHBIX CBA3EH; HOCTPOCHHUE JOIMUYECKOM LIENH PacCy ACHUH NPU PEILICHUH 3a/1a4.

Ponv nacneocmeennocmu u cpeovt 6 hopmuposanuu HOPMAIbHO20 U NAMONOZUHECKU USMEHEHHO20 (henomuna
uenosexa (10 uacos).

I'ennast nporpamma yenoBeka. AyTOCOMHO-IOMHUHAHTHbBIE HACIEAOBAaHHs. AyTOCOMHO-PELIECCHBHBIE 3a00JIeBaHusl.
Hacnencreennbie 0ojie3HM 4deoBeka. XpoOMOCOMHbIe Ooisie3Hu. ['eHHbie Oosie3nu. Boie3Hu ¢ HacieaCTBEHHBIM
npeapacnonoxeaueM. OCOOCHHOCTH YelToBEeKa KaK OOBEKTa TeHETHUECKHX HCCIeNOBAaHWNA. METOMbl M3ydeHUs
TCHETHKH YeJI0BEeKa: TeHealOrHuecKiii MeTo], OJTM3HELOBBIH METOI, HOMYJISIIMOHHO-CTATUCTUIECKUN METO, METO
TCHETHKH COMAaTUYECKUX KIIETOK, LUTOT€HETHYECKUH MeTol, OMOXUMHUYECKU MeTon, metonasl n3ydenus JHK B
TEHETUYCCKHNX HUCCICAOBAHUAX. MCHI/IKO'FGHGTI/I‘IGCKOC KOHCYJIbTUPOBAHHUCE.

[pakTnueckas paboTa: U3yuyeHHe TeHETHYECKUX aCIIeKTOB M0JIa Y PacTEeHH (MBa KO3bs).

Dopma opeanuzayuu: KomnekTuBHas, pelieHue 3afad, AOKIagbl YYallMXcs, MpakTHYecKas padoTa: U3ydyeHue
TEHETUIECKUX aCIIEKTOB I10JIa Y pacTCHUM (MBa KO3b).




Buowvi 0esmenvrocmu: TIOVCK U BBIICTIEHUE HEOOXOIUMOI WHPOPMAITUI;, TPUMEHEHHE METOI0B HH(POPMAITUOHHOTO
MOVCKa, B TOM YHCJIE C TIOMOIIBI0 KOMITBIOTEPHBIX CPEICTB; INIAHUPOBAHIE YI€OHOTO COTPYTHUYECTBA C YIUTEIEM
W CBEPCTHUKAMH — ONpeAescHue neied, (QyHKIHH y4acTHHKOB, CIIOCOOOB B3aUMOACUCTBHS MpPU TMOATOTOBKE
JIOKJIaJIOB; TIOMCK U BBIJENICHHE He00X0IMMON HH(OpMAIMY [IPH pelIeHHH [eHETHUECKUX 3a]a4; BEIOOp Hanbojee
3(hPEKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4.

Pa3znen 3 DBoaonuonHoe yuenue ( 32 qacoB)

Teopus. Teopua ecmecmeennozo oméoopa 4. Jlapeuna ( 5 uacos). HacneACTBEHHOCTh U HM3MEHYUBOCTD
opranm3MoB. Jloka3aTenpcTBa SBONONNN MPUPOTHBIX BUAOB. YUeHHe (opMax M3MEHYMBOCTH OPraHW3MOB. Poib
BHEITHEH cpeapl B BO3HUKHOBEHHH W3MEHUYMBOCTH OPTaHH3MOB. Teopus HCKyccTBeHHOro orbopa Y. JlapBuHa.
dopMbl HMCKyccTBeHHOTO 0TOOpa. bopsba 3a cymiecTBoBaHHME: NMPUYMHBI M cieacTBus. DopMbel OOppOBI 32
cymecTBoBaHUs. EcrecTBeHHBIN 0TOOp: onpeaeseHne, MeXaHu3M JCHCTBHSL, pe3yIbTar.

Ipakxmuxa. @opma opeanuzayuu: KOIIEKTUBHASL

Buowi desmenvrocmu: OUCK U BbIICTEHUE HEOOXOIUMOM HHPOPMALIUK; TPUMEHEHUE METOI0B HH(POPMALIMOHHOTO
MOKCKa, B TOM YHCJIE C TIOMOIIBbIO KOMIBIOTEPHBIX CPEJICTB; MJIAHUPOBaHNE YIeOHOTO COTPYTHHYECTBA C YUUTEIIEM
W CBEpPCTHUKAMU — ONpeelieHue Ieneil, (pyHKIui yJacTHHKOB, CIIOCOOOB B3aMMOJEHCTBHS NPH TOATOTOBKE
JOKJIAZIOB; TIOCTAHOBKAa BOIPOCOB — HWHHUIIMATHBHOE COTPYJHHYECTBO B TOWCKE M cOope WHOOpPMAIUU IS
BBITIOJTHEHU JIOKJIAJ0B U MPE3EHTAIHI.

Cunmemuyeckaa meopus 3gontoyuu. Mukposeontouus( 8 uacoe)

Honmymsimms — popma cymecTBoBanus Buaa. MI3MeHINBOCTh 0COOEH B MOMYINSAINN TIOJ] BIUSHUEM SKOJIOTHUECKUX
(akTopoB. MexaHN3M BO3HUKHOBEHHS afalITAIIUi B MOITYJISIIMU U UX OTHOCUTENILHBIN XapakTep. Jlemorpaduieckas,
MIPOCTPAHCTBEHHAs U 3KOJIOIMUYEeCcKasi CTPYKTypa oMy asun. J[nHaM1uKa YUCIeHHOCTH oMY ISUK. bruonorndyeckuit
MoNMMOpP(hU3M TIOMYJISAIMHA. YCIOBUSA [UIMTENBHOTO CYIIECTBOBAHUS TMOMYNANWU. llomymsiuss — KOMIIOHEHT
9KOCHCTEMBI. JIMHaMHKa U YCTOWYUBOCTH 3KocucTeM. Camoperyssaius. CyKIecCHH B 9KOCHCTEMaX.

Dopma opeanuzayuu: KOIICKTHBHAS, pellieHne OMOJIOrHYeCKHX 3aa4, paboTa ¢ KOMIBIOTEPHBIMU MPOTPaMMaMH.
Buowvl desmenvhocmu: MoUCK W BBIIETICHHE HEOOXOAUMOW WH(GOPMAIUHN TIPU PEUICHHH OHOJOTHYECKHUX 33a/1ad;
BEIOOp Hambonee O(PPEKTUBHBIX CIOCOOOB peIICHHMS 3adad; CTPYKTYpPHpPOBaHWE 3HAHUHA TI0 TeMe
«MHKpPO3BONIIOLMS»; YCTAHOBIIEHHUE IPUYNMHHO-CIIEACTBEHHBIX CBS3EH; IOCTPOEHUE JJOTHYECKOH LIENN PACCyKICHUI
MpU pellicHUH 3ajad; HaOJroeHNe 3a JIEMOHCTpAIMAMHU YUYHTENs; OOBSCHEHHWE M MHTEpIIpeTalus HaOI0AaeMbIX
SIBJICHHH; aHAJIN3 TPAPUKOB, TAOIHUII, CXEM.

Daxkmopul 360a10uuu (7 uacos)

Hacneocmeennas usmenyusocms kax mamepuan 36010yuu. DBOJIONUOHHAS XapaKTepuCTHKa MyTauuid. Hopma
peakiuu reHotuna. Monudukanuu, UX poib B 3BotouH. V3omsmun. MexaHu3Mm. DBOTIOMHUOHHAS POJIb U30JISLINH.
Murparui ¥ WX pOJIb B U3MEHEHHH TEHETHYECKOH CTPYKTYphl momyisimud. DOpMbI MEXITOMYISIIHOHHBIX
otHomieHn#. [lpuumHBl M chencTBUst OOphOBI 3a cyliecTBoBaHME Kak (akropa sBomronmu. CoOBpeMEHHBIC
MIPEJICTABIICHUsI O €CTeCTBEHHOM OTOOpe Kak BeaymieMm (akTope 3Bomrormu. DOpMBI €CTECTBEHHOTO OTOOpA.
CpaBHHUTENBHBIN aHAJIU3 ECTECTBEHHOTO U UCKYCCTBEHHOTO 0TOOpA M UX PE3yJIHTATOB.

[pakTnueckas paboTta: pe3yiabTaThl HICKYCCTBEHHOTO OTOOpa Ha IPUMEpPE COPTOB KYJIbTYPHBIX PACTEHHI.

Dopma opeanusayuy: KOJUIEKTUBHAS, MpPaKTUYecKas paboTa: pe3yibTaThl MCKYCCTBEHHOTO OTOOpa Ha IpuUMepe
COPTOB KYJIBTYPHBIX PACTEHHIA.

Buowr desmenvrocmu: caMocTosiITeNIbHOE BBIJENICHHE U (POPMYyITHpPOBAaHUE TENTH MPAKTHUECKOW paboThI; TOMCK U
BBIJIeJICHUEe HE00X0IuMOlN HH(pOpMAIMU; CTPYKTypHPOBAaHUE 3HAHWU 10 pe3ylbTaTaM HCKYCCTBEHHOTO OTOOpa;
MTOCTaHOBKA M (JOPMYJIHPOBAHHE MTPOOIIEMBI, CAMOCTOSTEIHHOE CO3/ITAHUE alITOPUTMOB JISATEIILHOCTH TIPH PEIICHUH
MpOOJIEMBI; TPOTHO3UPOBAHKE PE3YNIBTATOB NPAKTUYECKOW pabOThl; KOHTPOJIb B (OpME CIHYSHHS JIMYHBIX
pe3yIbTaTOB U pe3yiibTaTa ¢ 3aJaHHBIM STAIOHOM C IIENIbI0 00HAPYKEHHUSI OTKIIOHEHUH OT HETO.

Buo. ( 6 uacos)

CoBpemeHHas Ouonoruveckast KOHIeNus Buaa J. Maiiepa. [loka3aTenbcTBa peansHoCcTH BHa. Kputepun Buma.
Crpykrypa Buaa. IlonmymisimmoHHas cTpykTypa Buja. ['mOpuaHas 30Ha, reorpadUuUecKHil H30JIST, KIWHAJIbHAS
n3MeHYUBOCTh. [Iporiecc 00pa3oBaHWs HOBBIX BHJOB. AJUIONATPUYECKOE, CUMIIATPUYECKOE W TaparnaTpuieckoe
BUAo0OOpazoBanue. KoMIIeKCHOe JeiicTBHE HBOJIOLMOHHBIX (PakTOpoB B 3KOcHcTeMax. VICKycCTBEHHBIE
9KOCHUCTEMBI U KX OCOOCHHOCTH.

[IpakTrueckas pabora: MOPQOTOTHIECKUNA KPUTEPHH BUIa HA IPUMEPE BHIIOB U3 POJia KIEBEP.

Dopma opeanuzayuy. KOIJICKTUBHAS, IPaKTHUECKas paboTa: MOPQOIOrHYecKUii KpUTEpU BUa HA TpUMEPE BUIOB
13 poJia KJIEeBep.

Buowl desmenvrocmu: caMOCTOSITETIbHOE BBIACNICHNE U (DOPMYNIHpPOBAaHKE IETH MPAKTHYECKOW PabOThI, MOUCK U
BBIJICJICHUE HEO0OXO0JMMON WH(OpPMAIMK MPH COCTABICHUH OTYETa IO TPAKTHYECKOW padoTe; TUIaHHpPOBaHHE
y4eOHOro COTPYIHUYECTBA C YUUTEIIEM U CBEPCTHUKAMHM — ONpEeTeHNuE Lene, GyHKUUI y4acTHUKOB, clIocOO0B
B3aMMO/ICHCTBUS; TOCTAHOBKA BOIIPOCOB — MHUIIMATHBHOE COTPYIHUYECTBO B IMOMCKE U cOOpe MHPOPMAITHH.




Eouncmeo scueoii u nexncueoii npupoost (5 uacos).

AOHOTEHHBIN CHHTE3 OPraHUYeCKHX BEIICCTB B YCIOBHUSIX BOCCTAHOBHTEIBHOW aTMOC(EpBl. DTalbl MOSBICHUS
CIIOKHBIX OPraHUYECKUX BEIIECTB. DBOJIOIMOHHBIE BO3MOXXHOCTU YTJIEBOJOPOAOB. DBOJIONMS OPraHUYECKUX
coeauneHni. OOpazoBaHKe MEPBUYHBIX KJIETOK — Ha4ano Onojorndeckoil spomonuy. CaMoopraHu3anus CI0KHBIX
oprannyeckux cucreM. Kierounoe nutaHue, BHyTPU- U BHEKJIETOYHBII roMeocTas3. OCHOBHBIE YePThI JKU3HU.
QDopma opearuszayuu. TEKIUs, KOJUIEKTHBHAS, pad0Ta ¢ KOMIBIOTEPHBIMHE ITPOTPaMMaMH.

Buowi oesmenvrnocmu: ipeodpa3oBaHie 3HAKOBO-CUMBOJIMYECKON MOJIENH C LEITbIO BBISIBICHHS OOIINX MPU3HAKOB,
OTIPEIETISIONINX €IUHCTBO KUBOW M HEKUBOU MTPHUPOJIBL; HAOIIOEHIE 32 JEMOHCTPAIIUSIMH YIUTENS; OObSICHEHUE H
WHTEPIpETans HaOII0JaeMBIX SBICHUI; aHAIN3 TPadUKOB, TAOIHNII, CXEM.

Pa3znen Imopuorenes ( 39 yacos)
Henenue knemok (9 uacos).

Mwuro3. Murotndeckuii 1UKI. [IWTONOTrMYECKHE OCHOBBI OECIIONOro pPa3sMHOKEHUSA. DHAOPEHPOIYKITHS.
[IpomomxuTenbHOCTS KU3HU KIIeTOK. [lomoBelie kieTku. Meiio3. LluTonornveckue oCHOBBI MOJOBOTO Pa3MHOKCHUSI.
Dopma opeanuzayuu: KOIIEKTHBHAS, IPaKTUYECKas paboTa C MUKPOCKOTIOM.

Buovl desmenvHocmu: caMoCTOSTENFHOE BBIJENEHHE U (POPMYIHpPOBAHNE IIETH MPAKTHYECKOW PaOOTHI, TOUCK U
BEIJIETICHHE HEOOXomuMoi WH(OpPMAnWK TMPH COCTaBICHWH OTYeTa MO TMPaKTHIECKOH padoTe; IUTaHMpOBAHHE
y4eOHOTO COTpYTHHYECTBA C YUUTEIEM U CBEPCTHUKAMU — OTpE/CICHUE Leeil, PYyHKIMH Y4aCTHHKOB, CIOCOOOB
B3aMMOJICHCTBUS; TOCTAHOBKA BOITPOCOB — MHHUITMATHBHOE COTPYIHUYECTBO B MIOMCKE U cOope nH(popManuy.
Pazeumue opzanuszma u cpeoa ( 6 uacos).

BHemHsisi cpema W HeoOXOAWMBIE YCIOBHS pa3BUTHA. OMOpHOHaJIbHOE pa3BUTHE W BHYTPEHHSS cpela.
Ok3oracTpyisius. OMOPHOH U OMOTHUECKUE (DAKTOPBI CPEIIBL.

Dopma opearuzayuu. TEKIAL

Buowi desmenvrocmu: npeodpazoBaHne 3HAKOBO-CUMBOJIMYECKON MOJIENH C 1IEJbI0 BBISIBICHUS OOLIMX MPU3HAKOB,
OTIPEIEISIONINX SAMHCTBO )KUBOW M HEXKUBOM MPUPO/IBL;, HAOIIOIEHHE 3a IEMOHCTPAMSAMY YUUTENS; OOBICHEHUE U
WHTepIIpeTals HaOIroaeMbIX SBICHNN; aHATTN3 TPapUKOB, TAOIHUII, CXEM.

becnonoe pazmuosicenue, comamuueckuii Imopuozenes u pezenepauus (7 uacos). Mopdodusnomornueckas
OCHOBa TPOLECCOB OECMOJOro pa3MHOKEHHS M OCOOCHHOCTM PAa3BUTHS TpU OECroioM pa3MHOKEHUH.
Knaccudukanms perenepaioHHbIX SBICHHH, TTOHITHE O COMaTHYeCKOM dMOpHUOTEHE3e.

Dopma opearuzayuu. TEKIAST

Buowi desmenvrocmu: npeodpazoBaHne 3HAKOBO-CUMBOJINYECKON MOJIENH C 1IEJbI0 BBISIBICHUS OOLIMX NPU3HAKOB,
OTIPEEISIONINX EAMHCTBO )KUBOW M HEXXHUBOU MPUPO/IBL; HAOIIOIEHHE 3a IEMOHCTPAMAMY YUUTENS; OOBSCHEHUE U
WHTepIIpeTalus HaOIroaeMbIX SBICHAN; aHATN3 TPapUKOB, TAOIHUII, CXEM.

Onmozenes u r80aw0yus (10 uacos).

Buorenernueckuii 3akoH. Pexanurynsiun. Teopust dummoOprorenesa A. H. CeBeprieBa. DBOIOIMS OHTOTEHE3A.
@opma opeanuzayuuy. KOIIEKTUBHAS, TOKJIAJB yIaIIAXCSl.

Buowl oeasmenvrocmu: TIIaHUpOBaHUE CTPYKTYPHI TOKJIAJIA C YIE€TOM KOHEUHOTO Pe3ysIbTaTa; COCTABICHHE TUIaHA U
MOCJIE/IOBATEIFHOCTH JCUCTBHI; TUIAHUPOBaHUE Y4eOHOTO COTPYIHHYECTBA C YUYUTEIEM U CBEPCTHHUKAMH —
orpejeNieHne Iened, QYHKIUA YY4aCTHUKOB, CIIOCOOOB B3aUMOJEWCTBHS; TMOHCK M BBIICICHHUE HEOOXOAUMOMN
nH(pOpMaIUH; TPUMEHEHHEe METOI0B WH(GOPMAIIIOHHOTO IOMCKA, B TOM YHCIE C MOMOINBI0 KOMITBIOTEPHBIX
CpE/CTB; OCO3HAHHOE M MPOMU3BOJIEHOE IOCTPOCHUE PEUEBOTO BHICKA3bIBAHUS B YCTHON M MUCBMEHHOM (popme.
Imobpuonozus pacmenuii (7 uacos).

Crioporenes. MukpocnoporeHe3. Makpocmoporernes. ['ameroreHe3. MmukporameroreHe3. MakporaMeToreHes.
JIBoifHHOE OTUTONOTBOpEeHHE. HeperysipHbie THITBI TIOJIOBOTO PA3MHOKEHUSI.

Dopma opeanuzayuu. TEKIUSL

Buowl oesmenvrocmu: npeodpazoBaHue 3HAKOBO-CHMBOIHYECKON MOJIEIH C IEIBIO BRISABICHHUS OOIUX MTPU3HAKOB,
OTIPEETISIONINX SIMHCTBO KUBOW M HEXKUBOU MPHUPOJIBL, HAOMIOIEHHIE 32 JIEMOHCTPAIIUSIMU YIUTENsI; OObSICHEHUE U
WHTEpIpeTaIus HaOII0IaeMbIX SIBIICHUI; aHau3 TpaduKOB, TaOJIHII, CXEM.

2.2. TemaTudeckoe TIaHUPOBAHNE

TEMATUYECKOE IINTAHUPOBAHUE
IIEPBBIH I'OJT OBYYEHHA
Ne | HazBanme pa3jgena KosmyecTBO yacos ®opMbI KOHTPOJIS

BCEro TEOpUsl | MpakTHKa

Bsenenue, 2 2 - Jlekmus




1 M3  wero  cocrour | 20 7 13 HaOJIIOIEHMS,
pacteHue TECTHPOBaHME, aHAIIU3
MPOYKTOB
JIESITETIBHOCTH 00y

2 Kax xwuBet pacrenne? 11 4 7 YcTHBIH oTIpoc,
CaMOCTOSITeTIbHAS
pabota
[IpakTuyeckas padora.
Habmonenne.
CooO0IIeHNs yIanuxcsl.

3 Beipactu cam. 6 2 4 Jlexmus, Oecena,
npakTuieckass pabdoTa.
Habmonenwst.

4 Ot Mukpockoma o | 17 5 12 YerHbii orpoc,

MHUKPOOHOJIOTHH CaMOCTOSTEbHAS
pabota
[IpaxTrueckas padora.
HaGumronenue.
Coo011eHHs yJanuxcsl.

5 bakrepun 7 3 4 Jlexnus, Oecena,
nmpakTH4eckas padoTa.
Habmronenust.

6 [TnecHeBbIe rpUOBI 6 2 4 Jlexnus, Oecena,
npakTuieckass paboTa.
HaOmronenus.

7 Bomopocnu 8 3 5 Jlexmmst, Oecena,
npakTuieckass paboTa.
HabmroneHuist.

8 JlaGopaTopust 5 1 4 Jlexmmst, Oecena,

«bHOMHIUKAIIHSD nmpakTH4eckas padoTa.
HabronenHust.

9 Pacckasbl o ouosioruu | 20 8 12 YcTHbII orpoc,
CaMOCTOSITETbHAS
pabota
[MpakTudeckas pabdora.
HaOmroneunue.
CoO0OIIeHHSs yyanuxcsl.

10 JlaGopaTopus 5 1 4 Jlexmmst, Oecena,

JleBenryka npakTuieckass pabota.
HaOmronenus.
11 | IIpaxrudeckas 16 3 13 VYcrHbli orpoc,
OoTaHuKa CaMOCTOSITETbHAS
pabota
IMpakTuyeckas padora.
HaOmroneunue.
CooO11ieHns yJammxcsl.
12 | [IpakTuueckas 7 3 4 Jlexmust, Oecena,
300J10THsI nmpakTU4eckas padoTa.
Hab6mroaenus.

13 | Buonpaktukym 6 2 4 Jlexmus, Oecena,
MpaKkTHyeckas padora.
Hab6mroaenus.

Hroro 136
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BTOPOH rojf OFYYEHHUA




Ne
Pa3nena

Ha3Banmue pazgena

KoanuecTBo yacoB

BCEro Teopus

NPaKTHK
a

®opmbl
KOHTPOJIsI

Bsenenue

2 2

Jlekuus,
TECTUPOBAaH
ue

HI/ITOJ'IOFI/ISI " TUCTOJIOTUA

15 5

10

YcrHbid orpoc,
CaMOCTOSTEbHAS
pabota
IIpakTrueckas
pabora.
HaGmonenue.
CooOuieHus
YYaIIIXCS.

MukpoOHuoIoTHs u
BHUPYCOJIOTHUS

19 7

12

Jlexmust, Oecena,
MpaKTHYECKast
pabora.
HaOmronenus.

I/IMMYHI/ITGT 1 ImapasuToJIorusd

18 6

12

Jlexmmst, Oecena,
MpaKTHUYECKast
pabora.
HaOmronenus.

Muxkonoruss W CcHCTEMaTHKa
JIEKAPCTBEHHBIX PACTECHUI

10 4

Jlexmmst, Oecena,
MpaKTHUYECKast
pabora.
HaOmronenus.

XUuMHus B
LIEHTPEECTECTBO3HAHUS

18 7

11

Jlexmus, Oecena,
MpaKTHUYECKast
pabora.
HaOmronenus.

D1H
HEOOLIYHBIEBEIIECTBA

OOBIYHBIE

19 9

10

VYcrHbIit 0IIpoC,
CaMOCTOSITeTIbHAS
pabota
[IpakTuueckas
pabora.
HaOnroneuue.
Coo0lmenus
YUaIIIXCS.

SIBiieHMs, MPOUCXOJSIINE CBEILIECTB
amMu

11 3

Jlexmus, Oecena,
MpaKTHYeCKas
pabora.
Hab6monenus.

Pacckasnl mo xumun

11 4

VYcrHbIi OIIpoC,
CcaMOCTOSITeNTbHAS
pabota
ITpakTuueckas
pabora.
HaGmonenue.
Coolmenus
YUaIUXCS.

Xumus B ObITY

13 5

Jlexmust, Oecena,
MpaKTHYECKast
pabora.
Hab6monenust.




| | UTOI'O | 136 | 52 | 8 |
4
TPETHH I'OJ] OFYYEHHA
Nenm/m [Tema pa3nena, 3aHaTHSA [KoamuecTBo uacos (DopMBI KOHTPOJIS
BCEro | TeOpUsl | MpaKTHKAa
BBenenue 2 2 -
Paznen 1. Huronorusn. |24 9 15
1 | Tumse KJIETOUHONWY 2 2 Ulekiust, Oecema, IMpaKTHYeCKast
OpraHHU3aIiu abora. HaGmonenmust.
2 |Crpoenue 8 3 5 Ulekiust, Oecena, MpakTUYeCKast
MIPOKAPHOTHIECKO i padota. Habmronenus.
KJIIETKH
3 |Crpoenne 7 2 5 YCcTHBIH Ompoc, caMoCTOsITeNbHAS
AYKapUOTUYCCKOU KICTKU paboTa
[IpakTrueckas padora.
HaOmoneHue. CooOmieHus
JAIUXC.
4 |PerynstopHbie 5 2 3 Ulekumsi, Oecena, TpakTHUYECKas
MeXaHU3MBbI KIETKU abora. HaGmronenus.
Pa3nen 2. I'eneruka. 39 12 27 Uleknisr, Oecema, TIpaKTHUYCCKas
abora. HaOmoaenus.
5 [[enernueckuit ananm3| 18 5 13 YcTHBII ompoc, caMocTosITenbHas
3aKOHOMEpPHOCTEH pabota
HACJIETOBAHUS [TpakTHuecckas padoTa.
HaOmronenue. Coobrienus
JAIUXCS.
6 |M3menunBocTh M MeTOBI|L1 4 7 Ulekiust, Oecena, IMpakTHYeCKast
€€ U3yYCHHUS aborta. HaGromenwst.
7 | Pons HacnencrseHuocTH ufl0 3 7 YCTHBI ompoc, caMoCTOsTeIbHAs
cpeabl B (OpPMHUPOBAHHHU paboTa
HOPMAaJILHOTO u [TpakTuueckas pabora.
[IaTOJIOTHYECKH HaGmronenue. Coo0mienus
HU3MEHEHHOr0  ()eHOTHUIIA yJarmxcs.
yeJ0BeKa
Paszgen 3. DBosronusa. 31 11 20 Ulexmust, Oecena, TMpakTHYecKas
a0ora. HaOmronenus.
8 |Teopus €CTECTBEHHOTOpH 1 4 Ulexmust, Oecena, TMpakTHYecKas
orbopa Y./lapBuna abota. HaGmomenust.
9 [Cunrernueckass — Teopusd 3 5 YcTHBIN ompoc, caMocTosITenbHas
SBOJIIOIUU. pabora
MHUKPO3BOITIOLIUS [TpakTuueckas pabora.
HaOmronenue. Coobmienus
YAIUXCL.
10 [daxTops! 3BOITIOIMH 7 3 4 Ulexmust, Oecena, TMpakTHYecKas
a0ora. HaOmronenus.
11 Bun 6 2 4 Ulexnnss, Oecema, TIpakTHYECKas
abora. HaGmronenus.
12 Enunnctso JKABOU np 2 3 Ulekiust, Oecena, TMpakTUYecKas
HEXHBOW IPUPOIBI abota. HaOmroaenus.
Pa3znen 4. DmoOpuorenes. 40 14 26 Ulekiust, Oecena, TMpakTU4ecKas
abora. HaGmronenus.
13 JlenenHve KIIeTOK 10 3 7 YCTHBIN ompoc, caMoCTOsITEIbHAs

paboTa
[IpakTHyeckas padboTa.




HaobmoneHue. CooOmieHus
YAIIMXCAL.
14 PasBurne opranusma uo 2 4 Ulekiust, Oecema, IpaKTHYeCKas
cpena abota. HaGonenmust.
15 Becrionoe pasmHoxeHue,|/ 3 4 Ulekiust, Oecena, MpakTHYeCKast
COMAaTHYECKHH padota. Habmronenus.
AMOpHOTECHE3 7|
pereHeparus
16 Omnrorenes u 3pomorus |10 4 6 Ulekiust, Oecena, MpakTUYecKast
abora. HaOmroneHus.
17 OMOpuoorus pacTeHuit |/ 2 5 Ulekinss, Oecema, TIpaKTHUeCKas
abora. HaGmonenws.
Hroro 136 48 88

MeToaunyeckoe 000py10BaHue:

IMUD®POBASI JTABOPATOPUSI YUEHMYECKAS (IludpoBsle TaTYHUKH DIECKTPOIPOBOIHOCTH, pH,
MOJIOKEHHUS1, TEMIIEPATyphl, a0COITIOTHOTO AaBJICHUS; HU(POBON ocHMIUIOrpaduIecknii JaTYNK; BECHI 3JCKTPOHHbIE
yuebHbie 200 T; MUKPOCKOM: ITU(PPOBON HMIM ONTHYECKHU ¢ yBemudeHueM oT 80 X; HaOOp ISl M3TOTOBJICHHS
MHUKpPOIpEnapaToB;, MHKpoIpenapaTsl (HabOp); COEAMHHUTEIbHBIE MPOBOJA, IPOrpaMMHOE oOOecredeHue,
METOAMYECKHE YKa3aHNUs; KOMITICKT COIYTCTBYIOIIHX DJIEMEHTOB ISl OTIBITOB 110 MEXaHUKE, MOJICKYJISIPHON (DU3UKE,
3JIEKTPOIMHAMUKE, OTITHUKE.

KOMIUIEKT TIOCYAbl W OBOPYJAOBAHUSA [JIsdI YYEHHUYECKHUX OIBITOB ( Illtatus
nabopatopHelii xumudeckuii: Habop yamex [letpu, Habop MHCTPYMEHTOB MpeNapoBabHBIX, JIOKKA ISl COKUTAHUSI
BEIIECTB, CTyNKa GpappopoBas ¢ IECTUKOM, HAOOp OAHOK, CKIISTHOK, ()JIAKOHOB JIJIsi XpaHEHUS TBEPABIX PEaKTHBOB;
Habop mpudopok (I1X-14, I[1X-16); mpubop M1t MoTy4YeH s Ta30B; CIIMPTOBKA U TOproYee /s He€; GUIbTpOBaIbHAS
Oymara (50 mT.); komba KOHHMYECKas; MaJO4YKa CTCKISTHHAS (C PE3WHOBBIM HAKOHCYHHKOM);, YaIledKka It
BbITIApMBaHUs (BbIMApUTEIbHAS YallleuKa); MEpHBIA IUINH/IP (TIACTUKOBBIHN ); BOPOHKA CTEKIISTHHAS (MaJjias); CTaKaH
crexistHABIHN (100 MIT); Ta300TBOTHAS TPYOKA.

KOMILUIEKT BJAJKHBIX IPEINAPATOB JEMOHCTPAIIMOHHBIM ( BnaxHbii  npemapar
"BHyTpeHHee CTpoeHue JATYIIKU'"; BIaXHbIH MpernapaT "BHyTpeHHee CTpoeHHe MNTHIB'"; BJIKHBIA Mpernapar
"BHyTpeHHee cTpoeHHe phIObI"; BIaxkHbIA npenapat "Kapacs"; Binaxssblii mpenapaT "KopeHnb 6000Boro pacteHus ¢
kiayoenpkamu" npyrue. Komrmiekr repoapues nemorctpannonubiil (I'epoapuit "'JlepeBbst v KycTapHUKH'"; TepOapuii
"luxopactymue pacreHus"; repOapuii "KopmoBbie pacrenus"; repOapuii "KynbrypHbie pacteHus"; repOapuit
"JlekapcTBeHHbIE pacTeHus"; repbapuii "MemoHocHbIe pacTeHus'"; repoapuii "Mopdoorus pacteHuii"; repbapuit
"OcHOBHBIC TPYMIbI pacTeHuil"; repOapuii "PacturenbHbie coodiiectBa"; repOapuii "CellbCKOX03HCTBEHHBIE
pactenus"; repbapuii " noBuThie pacTeHus'"; repOapuii K Kypcy OCHOB I10 001Iel OMOIorny.)

KommiekT konnexknuii nemoncrpanunonublii (Komnekius "I'onocemennsie pacterns” komteknus "Oourarenn
Mopckoro nHa"; kostekuus "[laneonTtonormueckas"; kosutekuusa llpeactaBuTenu OTPSIOB HACEKOMBIX'
KOJIMYECTBO HACEKOMBIX: He MeHee 4; koiuiekuus "lIpumepsl 3amUTHBIX TPUCTIOCOONEHUN y HAaCEKOMBIX';
kosuteknus "llpucnocoOuTenbHbIe N3MEHEHHS B KOHEYHOCTSAX HACEKOMBIX'"; KOJUIEKIUS "Pa3BUTHE HACEKOMBIX C
HETIOJTHBIM TIpeBpalieHueM" ; KoJuteKius "Pa3BuTrne HaceKOMBIX ¢ MOJIHBIM TpeBpaiieHueM" ; Koyuekmnus "Pa3suTtne
MIIEHNLBI")

KomnsbloTepHoe o6opynoBanue

HoyT6yxk; mpoekTop, HHTepaKTUBHAs T0CKa



Cnucox JiuTepaTypsbl:

2. Buonorus «IlokpbIToceMEHHbIE PaCTEHUS: CTPOSHHE U KU3HEAESTEIbHOCTDY -
3. 6 knacc nuHerHbi Kype B. B. Ilaceunuk, Beprukans - Mocksa «JIpoda»-2020r
4, Axumymkud, U. 3aanmatensrast 6unonorus / Urops AxkumymikuH. — CI16.: Amdopa, 2015. — 319 c.
5. Amnaromuueckuii atnac / [Tox pen. A. U. Bopuca. — Munck, 2011. — 256 c.: ui.
6. Amnartomus uenoBeka. Teno. Kak 3to pabotaet/ moj odmieit penaknueii [1. AGpaxamca: [nep. ¢ aHri. A.
AmnBaepa]. — M.: ACT, 2018. 256 c.: n.
7. bunny, I'. JI. Aratomust B ¢pu3uosorust: 00ibmroi momyssapaeii atiac / I'. JI. bummy, E. FO. 3uranosa.
— M.: U3patenscTBO «O», 2017. — 272 c.: un.
8. Cagosuunuenko, 0. A. buonorus: nomrarosas moaroroska / F0.A. Cagosauuenko. — M.: Dxemo, 2016.
-320c.
9. CripaBoYHUK MO JIeKapcTBeHHBIM pacTenusiM. / [lox pea. 3agopoxnoro, A. M. — M.: JlecH. mpom., 1988.
—415c.
10. WHaTepHET-pecypcesl o pa3HbIM pasnenam kypca «bOJIOT US»
YEJIOBEK
11. http://school.bakai.ru/?id=newpb041220101544 — 6akaii - BUpTyalbHas IIKOJIA IO OHOJOTHH;
12. http://muzey-factov.ru/tag/biology - my3eit pakToB o uenoBEKE;
13. http://humbio.ru - Pecypc «ba3a 3HaHmMii 110 OHOIOTHH YEJI0BEKA» COAEPIKUT YICOHHK [0 MOJIEKYIISIPHOI
OMoIIOTUH YeTI0BeKa, OMOXUMUH, (PU3UOJTIOTHH, I'eH- HOM U OEIKOBOM WHKEHEPHUH;
14. http://www.sci.aha.ru/biodiv/index.htm - Pazmen (Buopasnoobpasue u oxpana mpuponasl) Web-atiaca

«310poBEEe M OKpyKaromas cpema». CHEIUaNINCTOB HaBEpHSAKA 3aMHTEPECyeT MacITAOHBIA TeMaTHICCKHI
WHPOPMALMOHHBIH MaccHB HWH(QOPMAMOHHBIX pECypcoB Mo OuopasHooOpasuio Poccun. Tarxke umeeTcs
BO3MOKHOCTh HAaHTH HEOOXOJUMYI0 MH(OpMAIMIO B MHTEPAKTHUBHOM 0a3e maHHBIX «Poccus B mudpax» (ThICSuu
MoKazaTeleld 1Mo BCeM perumoHam crpanbl). Takke pasmelnieHa OHIAHOBas KapTorpadudeckas CHUCTeMa
DataGraf.Net, mo3Bojisomas «Ha JETy» CTPOWTh KapThl, (B TOM 4YHCIE COOCTBEHHBIE) U
[IPOU3BOANTH aHAIIN3 UX CYIEPIIO3ULUI;

15. http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxpykaromast cpeaa ¥ 300pOBbE  HACETCHHS
Poccuny. KommnekcHslit Tpya, B KOTOpOM
paccMaTpuBarOTCs B MEPBYIO odepeb (PaKTOPBI M MPHUUUHBI, ONIPEACIISIOIINE 3/10pOBbe Haluu. OKOJI0 200
CIOKeTOB, Ooiiee 400 KapT U Tuarpamm;

16. www.molbiol.edu.ru - Amatomus u ¢pusnoaorus deaoseka. Hayuno- momyasipHelii caiit. basa 3Hanuii mo
Oouosorun yenoseka. OU3HOI0rus, KJICTOUHAS OHOIOTHs, TeHETHKA, OMOXUMMUS;

17. http://www.psy.msu.ru/illusion/ - 3purenbhbie WUTIO3UH U (heHoMeHbI ((hakynpreT ncuxomorun MI'Y
nvenn M. B. JlomoHOCOBA).

JXMBOTHBIE

18. www.entomology.narod.ru/index.html - «MH}popManmOHHO-IOUCKOBBIN CATHIIM  «IIOYTH BCE» TI0

SHTOMOJIOTHHY». BOJIBIIOE KOJIMYECTBO KAYECTBEHHBIX CCBUIOK HA PYCCKOS3BIYHBIE CAWTHI, MOCBSIIEHHBIE BCEM
CTOPOHAM JKH3HU Pa3IMYHBIX TPYIIIT YWIEHHCTOHOTUX, & OOJIbIIE BCEIO — HACEKOMBIX;

19. http://www.zooclub.ru/ - «300k1y0 (Bce 0 XHBOTHBIX)». Camasi pasHoOOpa3Has HWLTIOCTPUPOBAHHAS
uH(OpMaLKUs, KaK O JKU3HH JMKHUX XKMBOTHBIX, TAK M O JOMAIIHUX JHOOUMIIAX. BO3MOXKHO mojyueHue GecruiaTHOR
KOHCYJIBTAIUH 10 COJEPIKAHUIO M BETEPHHAPHH;

20. http://www.zoospace.narod.ru/ - «3o0001Hs», TPEIOCTABIsIET MaTepUall B OCHOBHOM O co0akax
KOIIIKaX: PEKOMEHIAINK 110 MX COJECPIKAHHMIO U JICYEHHIO, HOPMATUBHBIE JOKYMEHTBI, HHYOPMAIMIO O KiIy0ax H
MUTOMHHUKAX, OOBSIBIEHHS O MIPOJAXKe M BHICTABKAX);

21. http://povodok.ru/en/ - «IToBOIOKY, OIIVH nu3 CaMBIX MOJTHBIX CaliToB,
MOCBSIIEHHBIX JIOMAIITHKM 5KHBOTHBIM;
22. https://apus.ru/ - «O HemobeauMoOii TFOOBH K KMBOTHBIMY», HHTEPECHAS M Pa3HOOOpasHas HHGOpMAaIys O

CaMbIX Pa3JIMYHbBIX JKUBOTHBIX. OCOOCHHOCTH MO00pA MaTepHalia U ero U3JIOKEHUS JCTA0T 3TOT CANT XOPOIINM
MTOMOTITHUKOM YYHTEITIO;

23. http://www.petslife.narod.ru/ - «Jomamniaue »xuBoTHEIE). CANT OCBSILIEHIOMAITHIM YKABOTHBIM.
OCOOEHHOCTSIM yX0/1a U COACPIKAHUS IOMAIITHUX JKUBOTHBIX;

24. http://bigcats.ru/ - «bonpinue komkm». CaiT MOCBSIIEH MPEICTaBUTEIIMCEMENCTBA KOIAYbHUX;

25. http://www.filin.vn.ua/ - WmocTpupoBanHast SHIMKIONEINS KUBOTHBIX. B pasmenax SHIIUKIIONETUH

cobpaHo 0oJIbIIIOE KOJINYECTBO MaTepHaIoB 000 BCEX BUJaX )KHUBOTHBIX. MaTepua

00raTo WILTIOCTPUPOBAH, CHA0KEH CChIITKAMM;




26. http://www.apus.ru/ - Pecypc «O Hemobemumoii I00BH K JKHBOTHBIM» — OTO MHTEPECHas W
pa3Ho00pa3Has HHOOPMALIKS O CAMBIX Pa3JIMYHbIX )KUBOTHBIX. OCOOCHHOCTH MMOAOOpa MaTepraia | €ro H3JI0KECHHUS
JIeTAt0T 3TOT CAHT XOPOIIUM ITOMOITHUKOM YUYHUTEIIO;

27. http://www.fishworld.narod.ru - Pri6uit MHUp. Pecypc MTOCBSIIICH
MOJTHOCTBIO ATHM TIPEICTABUTENSIM )KHUBOTHOTO Mupa. Kiaccupukarus, pouCX0xKJCHNE, SBOTIOIHS PHIO, OMACHEI
€ PBIOBI 1 MHOTOE JIPYTOE.

PACTEHUS

28. http://www.herba.msu.ru/russian/index.html- 6oranndeckuii cepeep MOCKOBCKOTO YHHUBEPCUTETA.
OnuH n3 HamboJiee M3BECTHBIX BO BCEM MHPE POCCHHCKHUX OHMOJIOTHYECKHX PECYpCcOB, UMEIONINN BEPCHH Ha 8
sa3bpIKax.  boraHwyeckwe HOBocTH (B T. Y.  MOAPOOHBIA  KaleHAapb  KOH(EpeHLHWi),  CalThl
O0oTtannueckux noapasaeneanii MI'Y, Oubnanoreka n300pakeHUil pacTeHni, OMorpapuUecKuii pa3aes «KIacCUKU
Haykm». KpoMe marepuanoB 1o 6oTaHnke o0IIero Xxapakrepa, Ha caiiTe pa3MeleHbl MaTepualibl 0 botaHmdeckom
caje yHuBepcurera, 00 yHuBepcurerckom ['epbapum wumenu JI. II.  CeIpeiimukoBa, TnpejcTaBiIcHa
CTapHHHAs KOJUIEKIHS U3 ero (OoH/I0B;

29. http://www.lapshin.org/club/plants.htm - «MockoBckuit Kity6 KOMHATHOTO I{BETOBOJICTBAY;

30. http://tea.volny.edu/index.php - «Yait» — >kuBast SHIUKIOMEANSA Yas M €0 TPANWIUN — MCTOPHS das,
0OTaHWKa U BBIPALIMBAHUE Yasl, XUMHUS Yasi, IPOU3BOJCTBO Yasi, BUJIBI Yasi, yIIaKOBKa U XpaHEHHE Yasi, 3aBapuBaHHe
yasi, 4ail U 3I0pOBbE.




