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BBEJIEHUE
CoBpeMeHHbIN y4eOHBbIN MpOleCC HANpaBlIeH HE CTOJBKO HA JIOCTHXKEHUE pe-
3yJABTaToOB B OOJIACTH MPEIMETHBIX 3HAHUM, CKOJBKO HA JIMYHOCTHBIM pOCT peOeHKa.

OOydeHue Mo HOBBIM 00pa30BaTEIBHBIM CTaHJAPTAM IpelycMaTpUBAeT OpraHU3a-

IIUIO0 JICSITENIbHOCTH peOeHKa, KOTopasi ClIOCOOCTBYET PACKPBHITHIO BHYTPEHHEIO IO-

TEHIIMAaJIa Ka)KJJ0T0 YYeHHKa, pa3BUTHE U TOJJIEp>KaHUEe €ro TajJaHTa.

OnHUM 13 KITIOYEBBIX TPeOOBAaHUHN K OMOJIOTHYECKOMY 00pa30BaHUIO B COBPEMECH-
HBIX YCIIOBUSIX SBIJISIETCS OBJIQJICHUE YYAIIUMUCS MPAKTUYECKUMU YMEHUSIMU U Ha-
BBIKAMH, TMPOEKTHO — MCCIEAOBATEIbCKON MeATeNbHOCThIO. [Iporpamma «B mmupe
Oouonornn» HampasiieHa Ha (JOPMUPOBAHUE y yUYAIIUXCS HMHTEpeca K U3y4eHHUIo Ouo-
JIOTUM, PAa3BUTHE MPAKTUUECKUX YMEHHUM, MPUMEHEHHE TMOJYYEHHBIX 3HAHWI Ha
MPaKTUKE, TOJITOTOBKA YYAIUXCS K YYaCTHUIO B OJIMMITUAHOM JIBUKEHUU.

Peanuzanust qaHHOW MpOrpaMMbl €CTECTBEHHOHAYYHOW HANpPaBICHHOCTH IIpe-
JyCMaTpUBAET HCIOJb30BaHUE OOOpYIOBaHMS, CPEACTB OOy4YEHUS U BOCIUTAHUSA
IlenTpa «Touka pocray.

Pasznen 1. KoMmiekec OCHOBHBIX XapaKTePUCTHK 00pa3oBaHMs: 00beM, CO-
JAep:KaHue, IVIAHUPYeMble Pe3yJibTaThl

l.1TlosscauTenbHas 3anucKa

[Iporpamma nmomosHUTEIBLHOTO 0Opa3oBanus «Touka Poctra» cocrtaBieHa Ha
OCHOBE HOPMAaTHBHO-TIPABOBOI 0a3bl

Hopmamueno-npasoeoe obecneuenue
* @enepanbHbiM 3akoHOM OT 29.12.2012r. Ne273-03 «O6 obOpa3zoBanuu B Poccuii-

ckor Deneparum.

* [Ipukaz Munnpocsenienust Poccun ot 09.11.2018 Ne 196 «O6 yTBepkaeHuu 1mo-
psAKa OpraHu3ali U OCYUIECTBIEHUSI 00pa30BaTEIbHOU NEATENbHOCTU MO J0-
MOJTHUTEIBLHBIM 0011€00pa30BaTEILHBIM POTPAMMaM)).

* KoHuenmueil pa3BuThs JOMOJTHUTEIBHOTO 00pa3oBanusi B PD, yTBep>KaeHHOU
pacnopsiokenuem IIpaButensctBa PO ot 04.09.2014r. Nel72, npukazom MuHu-
crepctBa npocsemieHus PO ot 09.11.2018 . No 196 «O0 yTBepkIeHUU MOpsiIKa
OpraHu3allMd U OCYIIECTBJICHHUS 00pa30BaTEIbHON NEATEILHOCTH IO JIOTIOTHU-
TEJIBLHBIM 00111e00pa30BaTEIbHBIM IIPOTPAMMaM».

* Crparerueii pazsutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roga (yTBepxkaeHa pacrnopsibkenueM [IpaButensctBa Poccuiickoit denepanuu oT
29.05.2015 . Ne 996-p).

* [locranoBnenremM ITaBHOrO TOCYIapCTBEHHOIo caHWTapHoro Bpaua PD ot
28.01.2021 Ne 2 «O6 yrBepxaenun CanlluH 1.2.3685-21 «['uruennyeckue HOp-
MaTUBbI U TpeOOBaHMs K 00eCTeueHnI0 0€30MacHOCTH U (MJIM) O€3BPETHOCTH JIJIst
yesioBeKa (pakTOpOB Cpeibl OOUTaAHUS».

[Iporpamma crmocoOCTBYET O3HAKOMJICHUIO C OpTraHU3AIME KOJUIEKTUBHOTO U
WHJUBUTyaJIbHOTO HWCCJIEOBaHUs, OOYYEHHUIO B JICWCTBHUH, MO3BOJSET YEPEIOBAThH
KOJUIEKTUBHYIO U UHAUBUIYATbHYIO AESATEIbHOCTh. TE€OpETUUECKU MaTepuas BKIIIO-
yaeT B ce0si BOIMPOCHI, KACcAIOIIHUECs OCHOB MPOEKTHO-UCCIEA0BATEbCKOM AesITelNb-
HOCTH, 3HAKOMCTBA CO CTPYKTYpPOIl paOOTHI.

1.2 HoBu3Ha, akTyabHOCTH U MEJaroruvyeckas 1eaecoo0pasHoCTb MPOrpaMMbl



AKTYyaJIbHOCTh NPOrpaMmbl. OTINYUTENbHBIE OCOOCHHOCTH MporpaMmsbl. [1po-
rpaMMa HampasjieHa Ha ()OpPMUPOBAHUE y yUaIMXCSl CTOWKOM MOTUBALUU JJis U3yde-
HUS1 OMOJIOTMYECKUX HayK, paCUIMPEHNE 3HaHUN 110 OMOJIOTUU U 3KOJIOTUHU, (POpMUPO-
BAaHUE OCO3HAHHOI'O OTHOLIEHUS K MUPY >KMBOU NPUPOABI, pa3BUTHE UHTEpECA K Me-
JULMHCKUM HayKaM, IMOBBIIIEHHE 00pa3oBaTeabHOro ypoBHs. [IporpamMma naet Bo3-
MOYKHOCTh YYaIlIUMCSl BBIOpaTh CBOW «OMOJIOIMUECKHUM ITyTh», U MOBBICUTH YPOBEHb
HOJATOTOBKH K 9K3aMEHaM.

HoBu3Ha naHHO# 00pa30oBaTe/IbHOM NPOrpaMMbl B TOM, 4YTO JaHHAs IPOrpam-
Ma HOCHUT Pa3BUBAIOIIMIA XapakTep, LEeTbI0 KOTOPOH sIBIgeTCA (OPMUPOBAHUE TTOHC-
KOBO-HCCJIEIOBATEIbCKUX, KOMMYHUKATUBHBIX YMEHUW IIKOJbHUKOB, HWHTEIUIEKTA
YYAILKXCS.
3aHATUS pa3feNieHbl Ha TEOpETHYECKUuEe M mpakTtudeckue. [Ipuuém aesTenbHOCTb
MOKET HOCUTh KaK IpyIIIOBOM, TaK U UHANUBUAYAJIbHBII XapakTep.

Ilegaroruyeckasi mesieco00pPa3HOCTh IIPOrPAMMBbI 3aKJIIOYAETCSI B TOM, YTOOBI: CITO-
COOCTBOBATh CUCTEMATU3ALIMN OMOJIOIMYECKUX 3HAHUM, TOJIyYEHHBIX BO BpeMs
o0y4yeHHs B 0011€00pa30BaTEIbHOM 1IKOJIE, BOCIIOIHUTH MIPOOENbI, OIYyYEHHbIE TPU
M3yYEHUU NpeaAMeTa OUOJIOTUH, PACIIUPUTh UMEIOLIUECS Y YUallluXcs IporpaMMHBbIE
OMOJIOrMYECKHE 3HAHUS C LENIbI0 MOATOTOBKH K 3K3aMeHaM, K MOCTYIUIEHUIO B y4eO-
HBIE 3aBEJICHUS, a TAK)KE K OMOJIOIrMYECKUM OJINMITHAIaM.

1.3 Llenp u 3aaa4K TOMOIHUTEIBLHONU 001I€00pa30BaTENBHON MPOTPaMMBbI

Heanb: co3ganue yciaoBUM [Jisl YCIEIIHOTO OCBOCHHS YYAIIMMHUCS MPAKTUYECKOU
COCTABJISIOLIEH IKOIbHOW OMOJIOTUH U OCHOB UCCIIEIOBATENIbCKOM €SI TEIbHOCTH.

3anaum:
lIpeomemmuvie:

1. ®opMupoBaHHE CUCTEMBI HAyYHBIX 3HAHUN O CHCTEME >KUBOW MPUPOABI U Ha-
YaJlbHBIX MPEICTABICHUNA O OMOJOTUYECKUX OOBEKTaX, MPOIECCax, SBICHUSX,
3aKOHOMEPHOCTSIX;

Memanpeomemmubvie:

2. puOOpeTEeHNe OMbITa HUCIOJIH30BAHHUS METOAOB OMOJOTUYECKOW HAyKH IS
MIPOBENICHUS HECIOKHBIX OMOIOTHYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHUH M HABBIKOB IMPOEKTHO — UCCIE0BATEIBCKON NEATEIbHOCTH;

Jluunocmmuule:

4. MOArOTOBKA yYalllMXCsl K YYaCTHIO B OJIMMITUA/THOM JIBH)KCHUH;

5. (GopmMupoBaHHE OCHOB FKOJOTMYECKON TPaMOTHOCTH.

[Tpu opranuzanuu 00pa3oBaTENIbHOIO MPOIECCa HEOOXOAMMO 00paTUTh BHUMAHKE
Ha CIIEAYIOIIUE aCIIEKTHI:

e CO3JaHUE MOPTQPOIUO yUYEHHKA, MO3BOJISIIONIEE OIEHUBATH €T0 JIMYHOCTHBIN
pocCT;

¢ HCIIOJIB30BAaHUE JTUYHOCTHO-OPHUEHTHUPOBAHHBIX TEXHOJIOTUN (TEXHOJIOTHS pa3-
BUTHUSL KPUTUYECKOTO MBIIUIEHUS, TEXHOJOTHS MPOOIEMHOr0o OOy4YeHHUsl, TeX-
HOJIOTHUSI OOYYEeHHsI B COTPYAHHUECTBE, KEHC-TEXHOIOT S, METO/] IIPOEKTOB);

e OpraHu3auusl NPOEKTHOM NEITEIbHOCTU IIKOJIbHUKOB W NPOBEAECHUE MHUHU-
KOH(epeHIMil, MO3BONSIOMIMNX IIKOJIBHUKAM MPEICTAaBUTh WHIANBUAYaJIbHbIC
(WM TPYNMIOBBIE) MPOEKTHI 110 BHIOPAaHHOM TeMe.

1.4 OcoOeHHOCTH BO3pAaCTHOM I'PYMIIbI I€TEH, KOTOPHIM a/ipecoBaHa POrpaMma.



JlaHHas mporpamma IpeaycMoTpeHa Ha 15 4enoBek pa3HOBO3PACTHOM Karero-
puu Ha 0a3e IIKOJbI.

Ha 3ansTusix yyamumecs onvuparoTcs Ha MOJTy4YeHHbIE 3HaHUS 10 OUOJIOTHH, YTO
MO3BOJISIET OBICTPO U JIETKO OBJIAJIEBATh HOBBIMU 3HAHUSIMU, IPABUIILHO M Kaue€CTBEH-
HO BBITIOJIHSTH MPAKTUUECKUE 3a]JaHU.

1.5 Aapecar nporpaMMsbl, CpOKU peain3aliy, HalpaBI€HHOCTh

Ypoeenv npozpammor — 6a30BbIil.

BrlnonHeHre MHAMBUIYAIbHOTO 33JaHUS: CAMOCTOSITEIbHBIA BBIOOpD TEM pe-
OEHKOM, MHTEPECHBIX I u3ydeHus. CocTapieHue miaHa paboThl MO0 U3YYECHUIO Te-
MBI, HAIMUCAHUIO PAaOOTHI C OMOPON HA MPEAJIOKEHHBIE TIEIArOrOM BapUaHTHI.

Hanpaenennocmsp — EcrecTBEHHOHAy4YHAas.

Adpecam npozpammul: netu B Bo3pacte 11 — 18 net.

B sTOoM BO3pacte peOCHOK OKa3bhIBAETCS HA MOPOTre PEalIbHOW B3POCIION KU3HHU.
be3 nocrarouHoil yBepeHHOCTH B cebe, IPUHATUS ce0sl OH HE CMOXKET OINpPEIEIUTh
CBOW JTAJIbHEUIIINU IIyTh.

[lenTpanbHBIM k€ HOBOOOpA30BaHMEM IEPHUO/IA CTAHOBHUTCS CaMOOMpE/EICHHE,
npodeccuoHanbHoe U JMUHOCTHOE. COo3/aeTCsl TaK Ha3bIBACMbIN KU3HEHHBIN TUIAH:
CTapIICKIACCHUK pelIaeT, kKeM ObITh (Ipo(ecCuoHaIbHOE CaMOOTIPECICHUE) U Ka-
KUM OBITh B CBOEH OyyIlel KU3HH (JINYHOCTHOE WJIM MOPAJIbHOE CAMOOTIPE/ICIICHHE).
Emie oguH MOMEHT, CBSI3aHHBIA C CaMOOMpEEICHUEM, - U3BMEHEHHE YU4eOHOW MOTH-
Bauuu. CTaplIEeKIACCHUKH, BEAYLIYIO JEATEIbHOCTh KOTOPbIX OOBIYHO Ha3bIBa-
10T y4eOHO-TIPO(heCCUOHAIbHOM, HAYMHAIOT paccMaTpuBaTh yueOy Kak HEOOXOAHMYIO
0a3y, NpeanochUiky Oyayuiei npodeccuoHanbHON JeITeNbHOCTU. VX HHTEpPEeCyIoT,
IJIaBHBIM 00pa3oM, T€ MPEAMEThI, KOTOPbIE UM OYIyT HYKHBI B laibHEHIIIEM, KX CHO-
Ba HAYMHAET BOJHOBATH YCIIEBAEMOCTb, MOSABISAECTCS CO3HATEIBHOE OTHOIICHHE K
YUYEHHIO

Cpoku peanuzayuu npozpammol.

[Iporpamma paccuntana Ha 3 roma oOydeHus. [IpogomKUTENTEHOCTE OMHOTO
3aHATHS PAaBHO OJJHOMY aKaJIeMUYE€CKOMY 4acy (45 MUHYT).

| ron oOyuenus — 136 yaca. Yactora 3ausTuil — 4 pa3a B HEJENIIO M0 4SMUHYT.

IT rog oOyuenust — 136 yaca. Yacrora 3aHsTuii — 4 pasa B HEIEIO 10 45MUHYT.

III rox oO6yuenus — 136 gaca. Yactora 3aHsTHii — 4 paza B Heemo M0 45MUHYT.

['pynmel popMUPYIOTCSI C YIETOM WHIWBUIYATBHBIX M TBOPUYECKUX CHOCOOHO-
CTEH JCTEH.

@Dopma 3anamuit — rpynnosas. KonuuecTBo ydamuxcsi B rpyrie MakCUMallb-
Hoe — 15, muHUMaibpHOE — 15.

[Inanupyembie pe3ysbTaThl

TpeGoBaHus K YPOBHIO 3HAHUI, YMEHHH U HABBIKOB 110 OKOHYAHUIO peasiu-
3al[Ui MPOrpaMMbI:

e HMETh MPEACTABICHUE 00 HCCIENOBaHWUHU, MPOEKTE, cOope u 0O0padoTKe MH-

dbopmaiuu, COCTaBICHUU JO0KIIA A, TyOJIMYHOM BBICTYIUICHHH,

¢ 3HaTh, KaK BHIOPATh TEMY HCCJIEIOBAHUS, CTPYKTYPY HCCIICIOBAHMUS;

e YMETh BUJETH MPOOJIEMY, BHIIBUTATh TUIIOTE3bI, TUIAHUPOBATH X0/ UCCIIEIOBA-

HUS, JaBaTh OMPENCICHUS MTOHATUSAM, Pa0b0TaTh C TEKCTOM, JIeTIaTh BBIBOIBL,



e yMeTh paboTaTh B TPYIIe, MPUCTYITUBATLCS K MHEHHUIO YJIECHOB TPYMIBI, OT-
CTauBaTh COOCTBEHHYIO TOUKY 3PEHUS;

e BIAJETh IUIAHUPOBAHUEM U TOCTAHOBKOM OMOJIOTMYECKOTO AKCIIEPUMEHTA.

1.6 Ilnanupyemblie pe3ynbTaThl

Ilnanupyemoie pesynomamot

JIuunocmmuoie pezynomamol:

® 3HaHUS OCHOBHBIX MPUHIIUIIOB U MPABUJI OTHOIICHUS K KUBOM MPUPOJIE;

® pa3BUTHE IMO3HABATEIHHBIX WHTEPECOB, HAMPABICHHBIX HA HM3yYCHUE KUBOU
MIPUPOIBL;

e Pa3BuTHE WHTEIEKTyaldbHBIX YMEHHMH (JIOKa3bIBaTh, CTPOUTH PACCYXKIACHUS,
aHaJIM3UPOBaTh, CPABHUBATH, JEJIaTh BBIBOJIBI U JIPYTOE);

® SCTETUYECKOTO OTHOIIEHHUS K KUBBIM OOBEKTAM.

Memanpeomemmuboie pe3ynvmamal:

® OBJIQJICHUE COCTABIISIIOIIMMU UCCIIEIOBATEIBCKON U MMPOEKTHOM JACSTEIbHOCTHU:
YMEHHUE BUJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIJIBUTATh TUIIOTE3bI, JaBaTh
OTpeJIeIeHHs] TIOHITHUIM, KJIacCU(UIIUPOBaTh, HAOMIONATh, MPOBOJUTH JKCIIE-
PUMEHTHI, JIeJIaTh BBIBO/IBI U 3aKIIIOUEHUS, CTPYKTYPUPOBATh MaTepHa, 00bsc-
HSITh, JOKA3bIBaTh, 3AIIUIIATH CBOU UJICH;

e yMeHHEe paboTaTh C Pa3HBIMH HCTOYHUKAMH OHOJOTHYECKON HH)OpMaIuu,
aHAJIM3UPOBaTh U OLEHUBATh MH(OPMALMIO, IPEOOPA30BBIBaTh MHPOPMALUIO
13 Of{HOM (hOPMBI B IPYTYIO;

® yMEHHE aJICKBaTHO MCIOJIb30BaTh PEUYEBBIC CPEACTBA MJIA JUCKYCCUM U apry-
MEHTAllMd CBOEH MO3UIIMH, CPABHUBATH PAa3HbIE TOUYKU 3PEHUS, apryMEHTHUPO-
BaTh CBOIO TOYKY 3PEHHS, OTCTaUBATh CBOIO MO3UIIHIO.

Ilpeomemmnuie pezyromamoi:
1. B no3HaBarenbHOM (MHTEIIEKTYaIbHOM) cepe:

® BBIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB M TPO-
LIECCOB;

e Kkiaccuukanus — onpeaeaeHue NpUHAAJIC)KHOCTH OMOJIOTMYECKUX 00BhEK-
TOB K OMPEAEICHHON CUCTEMAaTHYECKOU TPyIIIE;

® 00BACHEHHE POJIM OMOJIOTUHU B MIPAKTUYECKOM IEITEITbHOCTH JTFONICH;

® CpaBHEHHE OMOJIOTMYECKUX OOBEKTOB W IMPOIIECCOB, YMEHHUE JI€JaTh BHIBO-
JIbl 1 YMO3AKJTIOUEHUS Ha OCHOBE CPaBHEHUS;

e yMeHHue padoTarh C ONPEAETUTENISIMU, TA00PATOPHBIM 00OPYIOBAHUEM;

® OBJIQJICHUE METOJaMHU OUOJIOTHYECKOW HayKH: HAOJIOJEHHWE W OINMHCAHUE
OMOJOTHYECKUX OOBEKTOB M MPOIECCOB; TTOCTAHOBKA OMOJIOTHUECKUX IKC-
MIEPUMEHTOB ¥ OOBSICHEHHE MX PE3yIhTaTOB.

2. B 1IeHHOCTHO-OpHUEHTAIIMOHHOM cdepe:
® 3HaHWE OCHOBHBIX MPABWII MMOBEJACHUS B IPUPOJIC;
® aHaJM3 U OIEHKA MOCJIEICTBUHN JAEATEIbHOCTH YesIoBeKa B IPUPOJIE.

3. B cdepe TpynoBoit e TETLHOCTH:

® 3HaHUE U COONIIOIEHUE TPaBUiI padOThl B KaOMHETE OMOJIOTUY;

e coOmofeHne npaBuil padoThl ¢ OMOTOTUYECKUMHU MMPUOOPAMH U UHCTPYMEHTa-
MU.



4. B acretnueckoit cdepe:

® OBJIAJICHME YMEHHEM OIICHUBATh C SCTETUYECKOM TOUYKHU 3PEHHS] OOBEKTHI KHU-

BOW IIPUPOBI.
Yuawuecs 6yoym 3nameo:

* yYaluiics yMEeT MOHUMATh MPOLECCHI, TPOUCXOIAIINE B OKPYKAIOIIEM MHUpPE
HA OCHOBE COOCTBEHHBIX HAOMIOCHUN U €CTECTBEHHOHAYYHOTO Moaxoaa, Gop-
MYJIUPOBATH HAYYHO 00O0CHOBAHHBIE BBIBOJIBI;

* y4Yaluiics BIaJ€eT HaBbIKAMHU aHajn3a WH(GOPMAIMU U MPEICTABICHUS TEpeN
ayIuTOpUEed pe3yabTaToB CBOCH PabOTHI;

* yYaluiics JTEMOHCTPUPYET OTBETCTBEHHOE OTHOIIEHHE K NPHPOJE POIHOIO
Kpasi, IPUPOJAHOMY JIOCTOSIHUIO CBOEH CTPAHbI, IUIAHETHI B LIEJIOM;

* yyanuiics BiajeeT HHGOPMAIMOHHBIM MOTEHIIMAIOM O MYTSAX MOCTPOCHUS HH-
JTUBUTyalIbHOM TTPO(PECCUOHAIBHON TPACKTOPHUHU.

Yuawuecs 6yoym obyuenwi:

* yyYanuiics BiajaeeT 1abopaTopHbIMU MPUOOPAMU;

* JIEMOHCTPUPYET HEKOTOpPbIE MOPPOMETPUUECKHE U (DPU3HOIOTHUECKHUE MTOKA3aATENN
3JI0POBBS IIKOJIBHUKOB;

* yMeeT CTaTUCTUUYECKH 00padaThIBATh PE3YAbTATHI UCCIIEIOBAHUM;

* yMeEeT MPEACTABIATh CBOU PE3YABTATHI IEPE]] ayIUTOPUEH;

* yMeeT paboTaTh C HAy4YHOM JIUTEPaTypoil;

* yMeeT OOpMIISTh pe3yJbTaTbl CBOMX MCCIEIOBAaHUN B BUJIE TE€3UCOB pedeparoB U

CTaTeu.

Pasznesn 2. KoMiuieke OpraHu3alMOHHO-NEIATOTHYECKUX YCJIOBHH, BKJIIO-
yaouuii GpopMbl aTTECTALMM
CrpykTypa nporpammasli

[Tpu uzydeHnn pa3nenoB MIKOJILHUKH CMOTYT MOYYBCTBOBATH C€0sl B POJIM YUEHBIX

U3 pa3HbIX o0nacteit Ouonorun. borannka — Hayka 0 pacTeHHsIX. 300JI0TUsI — HayKa,
MPEAMETOM HU3YUYEHHS] KOTOPOW SIBIISIFOTCS MPEACTABUTENN LAPCTBA KMBOTHBIX. Mu-
KOJIOTUSI — Hayka o rpubdax. dusnonorus — Hayka O KU3HEHHBIX Tpolieccax. JKo-
JIOTUSI —  HayKa O B3aMMOJECHCTBUSIX OPraHM3MOB C OKpyXarolien cpenou. bakre-
puosiorust — Hayka o 0akrepusx. OpHUTONOTHUSI — Pa3/AeIl 300JI0TUH, MTOCBSIIEHHBIN
M3y4eHHUIo0 NTull. buoreorpadusi — Hayka, KOTOpas U3y4yaeT 3aKOHOMEPHOCTH T€O-
rpauUecKkoro pacrnpoCcTpaHEHUs M pachpeneiaeHuss opranu3smMoB. Cuctemaruka —
Hay4yHasi TUCUUIUIMHA, O KJIacCU(UKAIIMK )KUBBIX Oprannu3mMoB. Mopdonorus nzydaer
BHEILIHEE CTPOCHHUE OPTaHU3Ma.

2.1. ConeprxaHue mporpaMMbl

COAEP)XAHUE

IEPBBIN I'OJl OFYYEHMUS

Ilnanupyemblie pe3yJbTaThl:
JIMYHOCTHBIE:
- 3HAHHE OCHOBHBIX MPHUHIUIIOB M MPABUJ OTHOIICHHS K >KMBOM MPUPOJE, OCHOB
3I0pPOBOTO 00pa3a KU3HU U 30POBbECOECPEraroIuX TEXHOIOTH;

- (hopMHupoBaHUE TOHUMAHUS IIEHHOCTH 37I0POBOTO M 0€30MMacHOT0 00pasa KU3HH;



- ¢OpMHUPOBAHHOCTH MMO3HABATEIHLHBIX HHTEPECOB M MOTHUBOB, HAIIPaBICHHBIX Ha
U3yYEHHE KMBOU MPUPOJIbI; HHTEIEKTYaIbHBIX YMEHHUM (JI0OKa3bIBaTh, CTPOUTH pac-
CYXJCHUS, aHAIIM3UPOBaTh, CPABHUBATH, JIENAaTh BBIBOJBI U JIp.); SCTETUYECKOTO OT-
HOIIIEHUS K )KUBBIM OOBEKTaM.

MeTaIIpeIlMeTHLIeZ

- YMEHHE OpPraHM30BaTh CBOIO YU4E€OHYIO JCSATEIbHOCTh: OMPEACNATh Leb paboThl,
CTaBUTH 33Ja4M, IUIAHUPOBATh — OIPEAEIATh MMOCIEA0BATEIbHOCTh AEHCTBUI U MPO-
THO3MPOBATh Pe3ynbTaThl padoThl. OCyIIECTBISATh, KOHTPOIb M KOPPEKILUIO B CIIydae
OoOHapyXeHUsl OTKJIOHEHUH U OTIIMYMU NPH CIUYEHUH PE3YJbTAaTOB C 3aJJaHHBIM 3Ta-
noHoM. OI1leHKa pe3ysibTaToB pabOThl — BBIJCNIEHHE M OCO3HAHUE Y4YalIUMCS TOTO,
YTO YK€ YCBOCHO M YTO €Ul MOJJIEKUT YCBOCHUIO, OCO3HAHME KAaueCTBA M ypPOBHS
YCBOCHUS;

- OBJIaACHUEC COCTaBIAOINMHA HCCH@HOB&T@HBCKOﬁ )41 HpOCKTHOﬁ ACATCIIBHOCTH,
BKIIIO49asd YMCHHUA BUICTDH HpO6JI€My, CTaBUTBh BOIIPOCHI, BBIABUI'ATb I'MIIOTC3bI, 1aBATh
OIIPCACIICHUS ITIOHATHUAM, KJIaCCI/I(i)I/IIJ;I/IPOBaTB, Ha6JIIOI[aTI), IIPOBOAUTDL JSKCIICPHUMCH-
ThbI, ACJIaTb BBIBOABI U 3dKIIIOYCHHA, CTPYKTYPHUPOBATh MATCPHAJI, 06’I>HCHHTB, JOKa3bI-
BaTb, 3allTUIIATG CBOH UJCHU,

IIpeamerHsbIe:

- yMeHue paboTarh C pa3HbIMU UCTOYHMKAMH MH(OpPMAIMU: TEKCTOM y4eOHUKa, Ha-
YUYHO-TIOMYJISIPHOM JIMTEPATypoO, CIOBAapsMU M CIPABOYHHUKAMH; AHAIU3UPOBATH U
OLICHMBAaTh HH(POPMALMIO, TPEOOPa30BbIBAThH €€ U3 OAHOU (POPMBI B IPYTYIO;

- YMCHHUC CO3AaBaThb , IPUMCHATL U Hp€O6pa3OBBIBaTB 3HAaKHW U1 CUMBOJIbI, MOACIIN H
CXCMBbI IJIA PCIICHUA y‘le6HBIX H ITI0O3HAaBAaTCJIBHBIX 3aaa4

- yMeHHue paboTarh C Pa3HbBIMH HCTOYHMKAMU OMOJIOTHYECKOW MH(OpMAaIuu: Haxo-
TUTH OMOJOTHYECKYI0 WH(DOPMAITHIO B TEKCTE yU4eOHWKA, HAYYHO-TIOMYJISIPHOU JTUTe-
parype, OMOJIOTHYECKUX CIIOBAPSIX M CIIPABOYHUKAX.

Yuawuecs 6yoym snamo:

YMEET BBIIETATh CYIIECTBEHHbIE NMPU3HAKH OMOJOTHYECKUX OOBEKTOB (OTIIH-
YUTEJIbHBIX MPU3HAKOB )KMBBIX OPraHU3MOB; KJIETOK U OPraHU3MOB PACTEHHI, TprOOB
1 OaKTepHuii;

yMeeT OOBSCHATH pOJib OMOJIOTUN B TPAKTUUYECKOM JESITEIbHOCTHU JIIOAEH; Mec-
Ta U POJM YeJOBEeKa B MPUPOJE; POJCTBA, OOIHOCTUA MPOUCXOKICHUS U 3BOJIIOIUU
pacTeHUl W KUBOTHBIX (Ha MPHUMEpPE COMOCTABICHUS OTIEIBHBIX IPYII); POJIU pa3-
JUYHBIX OPTaHU3MOB B KU3HM YEJIOBEKA; 3HAYEHUs OMOJOTMYECKOTO pazHooOpasus
IUIsl coXpaHeHus 6uocdepsi;

YMEET CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI U MPOLIECChl, YMETh JI€1aTh BHIBO-
IIbl 1 YMO3aKJIIOUEHHS] HA OCHOBE CPAaBHEHUS,

YMEET BBISBIATH MPHUCIOCOOJICHHUSI OPraHu3MOB K cpene OOWTaHus; THUIIBI
B3aMMOJICHCTBUS Pa3HBIX BUJOB B IKOCHUCTEME; B3aUMOCBSI3U MEXAYy 0COOEHHOCTAMU
CTPOCHMUS KJIETOK, TKAaHEW;



Yuawuecs 6yoym ob6yuensi:

BJIaJIeeT MpaBUjaMu pabOThl ¢ OMOJOTUYECKUMHU TPUOOpaMU U MHCTPYMEHTA-
MU (TIpernapoBaibHbIE UIVIbI, CKAJIBIIEIH, JIYITbl, MUKPOCKOIIBI).

yMEET CpaBHUBATH OMOJIOTMYECKUE OOBEKTHI U MPOIECCHI, YMETh JIeJIaTh BBHIBO-
Il 1 YMO3AKJIFOYEHNS HA OCHOBE CPaBHEHHUS

BBenenne. ( 2 yaca) Bo BBejeHuU yyaimiuecsi 3HaAKOMSITCS C TUIAHOM pabOThHI U

TEXHUKOW 0€30MaCHOCTH MPU BBITIOJIHEHUH JTA00PATOPHBIX PalOT.
1. U3 4ero cocrour pacrenune? (20 yacos.)
CrpoeHue pacTUTEIbHON KIETKH.
Teopusa Kopenb. Bunpl kopueii. BetBnenne kopHs. 3HaueHue kopHs. [lober. Crpoe-
Hue nobdera. Ctpoenue nouek. Bugonsmenenus noberos
JIuct. Crpoenue koxuipbl JucTa. CTPOEHUE MAKOTH JIMCTA. JHAYCHUE KUJIOK JIUCTA.
Brinenenue pacrenueM kuciopoza. Mcnapenue Boabl pacrenuem. Jlucroma.
Creb6enb. Ctpoenue credisa. OyHKIUU cTeds
[[BeTok. CTpoeHHE U 3HAUCHUE 1[BETKA.
[Tnoasl. Ctpoenue u 3HayeHue. CriocoObl pacpoCcTpaHeHUs
Cems. CTpoeHHE U COCTaB CEMSIH
IIpaxkmuxa JlabopatopHas pabota «CTpoeHHEe KOKHUIIbI JTYKa.
Jlaboparopnas pabota «JIBuxKeHHE ITUTOILIIA3MbI)
JIaGoparopHas pabota «OrmnpeneneHue 30Hbl pocTa KOPHSD»
Jlaboparopnas padora «CTpoeHue MovYex»
OnbiT «Beigenenue kucnopoaa pacrenuem». OnsiT «Mcnapenue BoJbl JIUCThIMI)
[Tpaktuueckas pabora «OmnpeneneHne Bo3pacta CTBoa No cnuiay» JlabopatopHas
pabora «IlepenBuxenre BOJAbI U MUHEpAJIbHBIX cojied mo ctebmo» JlaboparopHas
pabora «/IBr>keHHE OpraHMYeCKHUX BEIIeCTB Mo cTedmo» JlaboparopHas pabota
«Ctpoenue cemenu (paconu» JlaboparopHas padora « CTpoeHUE CEMEHM MIICHUIIBI)
JlaGoparopnas pabora «CocTaB ceMsH»
2. Kak :xuBet pacrenue? (11 yacoB)
Teopus. Kak nutaercs pactenue? Bo3nymHoe nutanue pacteHuil. [louBenHoe nura-
Hue pacTeHuil. Ynoopenus. Buasl ynoOpenuii. [lutanue 1 poct mpopoCTKOB.
Kak pacret pactenue? Poct kopHeit u mobera. Kak MOXXHO MOBIUSTH Ha POCT pacTe-
Hus. BosnelicTBue YernoBeka Ha KOPHEBBIE CHCTEMBI KYJIbTYPHBIX pactenuil. O0pa-
6otka mouBkl. [lonmuB u ocymenue nmouBsl. @opmMupoBaHre KpoHBI pacTeHui. [Ipu-
IIMNKAa U NUKAPOBKA. bt au pactenue? Jlpixanue kopHel. [[pIxaHue TUCTHEB.
Hpixanue cemsin. Kak nBuraercs pacrenue? JIBuxenue cteOis U JIMCTHEB.
Kak npopacraer cems? YcnoBust npopactanusi ceMsiH. BexoxxecTs cemsiH. Cpoku mo-
ceBa. [ 1yOnHa 3a71€IKH CEMSH.
IIpakmuxa. lpakTueckas padora «O0pa3zoBaHUE OPraHUYECKHUX BEILIECTB HA CBETY»
[Ipaktuueckas pabora «BausiHue ynoOpeHuii Ha pocT pacteHus» [IpakTuueckas pa-
6ora «[Ipummmnka rmaBHoro xkopHs» [IpakTtudeckas pabora «Pa3Butre OOKOBBIX TTO-
0eroB»
[IpakTrueckas pabota «BrnusHue GpUTOropMOHOB HAa POCT U Pa3BUTHE PACTCHHID)
JIabopatopHas pabota «Pa3BuTue mpopocTKOB»
OnbIT «3HaueHue BO3AyXa I POCTa U Pa3BUTHUSL KOPHEN»
OnbIT «/IpIXaHUE TUCTHEBY



OnpIT «/[pIxanue ceMsH»

[Ipaktuueckas padora «/IBmwxenue credns pacrenus» [Ipaktuueckas padbora «/IBu-
KEHUE JIUCTHEB

[Ipaktuueckass pabora «BiusHUE pa3IUYHBIX YCIOBUUA Ha MPOPACTAHUE CEMSH»
[Ipaktuueckas pabora «OnpeneneHne BCXOXKECTH CEMSTHY

3. BeipacTu cam. (6 yaca)

Teopus. 1lpumeHeHrE TOJNYYEHHBIX 3HAHWUK Ha NpakTUke. O3€JIEHEHUE NIKOJIbHBIX
kiyM0. [Tocanika u yxoJ1 3a pacTeHHUSIMU.

Ilpakxmuxa. Tlpaktuueckass pabora «llocagka ceMsH B KOHTEHHEpPHI U OTKPBITHIN
rpyHT» [Ipaktuyeckas padora «llukupoBanue paccaabl IIBETOUYHBIX KyabTyp» [lpak-
Thueckas pabora «Beicagka paccaabl IBETOYHBIX KYIBTYp B OTKPBITBIA TPYHT»
[TpakTudeckast pabota «YXo/1 3a IIBETOUHBIMU KITyMOaMM»»

4.0T MuKpockomna 10 MUkpoounosioruu (17 yacon)

Teopus. YctpoiictBo Mukpockorna. [IpaBuiia pabotsl ¢ Mukpockornom. [Ipurorosie-
HUe npenaparoB VICTOpUst OTKPBITUS MUKPOCKOIA. Y YEHBIE NCCIIEN0BATENM, BHECIIIHE
BKJIaJ] B U3YYEHUE MUKPOOPTaHU3MOB.

Opaniry3ckuit mukpoouosnor Jlyu [lacrep (1822 — 1895r), Hemeukuit yuennii Po-
oept Kox

(1843 — 1910r) OCHOBOIOJIOKHUKHA COBPEMEHHOW MUKpoOHojoruu. OCHOBHBIC Ha-
MpaBJICHUS] COBPEMEHHOM MUKPOOMOJIOTUU: TeHETUYECKAs U KIJICTOYHAsT WHKEHEPHUS,
HCIIOJIb30BAHUE MUKPOOPTaHU3MOB U MPOAYKTOB UX KUZHEAEATEILHOCTH B MPOMBIIII-
JIEHHOCTH, CEJIbCKOM XO34MCTBE W MEIULMHE, 100bIYa HEPTH U METAJLIOB, OYUCTKA
BOJ, MOYB, BO3JyXa OT 3arpsA3HUTENECH, NMOAIEPNKAHUE U COXPAHEHUE ITOYBEHHOTO
MJI0JIOPOUs. YCTPOUCTBO MUKPOCKOMA U TipaBuiia paboThl ¢ HUM. [IpaBusna obparie-
HUsA ¢ 1a00paTOpHBIM 000PYIOBAHUEM.

Xumus u ouonorus. XUMUYECKUN COCTaB KUBOW KJIETKU: HEOpraHudeckue (Boaa
¥ MUHEpAJIbHBIE COJIM) U OpraHuyeckue (OeNKH, 5KUPhI, YIIIEBOIbl, BATAMUHBI) Bellle-
ctBa. buonorndeckas poib BOJbI B )KHUBOM KieTke. doTocuuTe3. Xiaopodwmmui. buomo-
TMYECKOE 3HAYCHHE KUPOB, OETKOB, FIPUPHBIX MAacell, YIIIEBOJOB U BUTAMUHOB JIJIS
KU3HEEATEIbHOCTH OPraHU3MOB.

KiieTka - enHUIIAa CTPOEHUS, )KU3HEAEATEIIbHOCTH, POCTA U Pa3BUTHUSI OPTaHU3MOB.
Mmuoroo6pasue kierok. CTpoeHue Mpo - U 3yKapHOTHYECKOH KeTKu. JleneHue Kier-
KH.

B3auMocBsi3b cTpoeHus U GyHKIMN YacTei U OpraHOUJ0B KJIETKU - OCHOBA €€ Iie-
noctHOCTH. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK PAcTeHHi, KUBOTHBIX, OaKTe-
puii, rpu6oB. MccnenoBanusi IpUpoibl C MOMOIIbI0 MUKPOCKOTIA.

Bunbl TkaHel, OTIIMYME PACTUTENbHON TKaHU OT KMBOTHOM, OCOOEHHOCTH CTPOEHUS
1 (DYHKIUU TKaHEH.

JleMoHCTpauuu

. Kosnnekius roroBbIX MUKPOIIPENApaToB.

Ilpaxkmuxka. Tlpaktudeckas padora Ne 7-16. YerpoiictBo mukpockomna. [Ipurorosme-
HUE U U3y4YeHne Mukpomnpenaparos. [IpaBuna paboTsl ¢ HMPPOBBIM MUKPOCKOIIOM.
[IpuroroBneHrne MUKpPOIPENAPATOB KIETOK KOKUIIbI YEIIYH JIyKa, KIETOK JIUCTA 3J10-
JIeM, IUI0/I0B TOMATa, IIIUIIOBHUKA U JIp.

Pabota ¢ roroBeIMH MpenaparamMu TKaHEH.



TBopueckas mactepckast «Co3aHue MOAEIH KIETKI.

5. bakTepuu (7 4)

Teopusa. YcnoBus xxu3HM Oaktepuil. PopMa U CTpOeHHE OaKTepUATBHBIX KIIETOK.
Buemnue u BuyTpennue cTpyktypsl. [loBenenne 6akrepuii. CnocoObl nutanus. Pac-
npocTpaHeHHue W 3HaueHue Oaktepuil. Ponp Oakrepuii B Onocdepe: OGakTepun THHUE-
HUSl — MUHEpaIu3alys OpraHMYeCKUX BEIIECTB; OaKTEpUH MOYBEHHbIE — TOYBOOOpa-
30BaHUE; OaKkTepuu a30TPUKCUpYIOLME — 00OralleHne MOYBbl a30TOM; IMaHOOAKTe-
pUHu.

3HayeHue OakTepuil B KU3HU YEJIOBEKA - MOJOXKUTEIbHAS POJb B XO3SIMCTBEHHOU
JESITeIbHOCTH: MOJIOUHOKHUCIIbIE, OaKkTepuu OpOXKEHUS; OTpHIIATENIbHAs — THUEHUE
MPOAYKTOB MUTAHUs, TAaTOTeHHbIE OaKTepHH BO30yAUTENU OOJe3HEH y YeloBeKa, Ku-
BOTHBIX U pacTeHuid. Metosibl 00pbObI ¢ OakTepusmu. [lactepuzanus, crepunuzanus,
ne3uHpEKIs.

IIpakmuxa. Tlpaktudeckas padora Ne 17-19. TloceB u HabnroneHue 3a pocToM OakTe-
puii. bakrepuu 3yOHOrO HaN€TA.

bakrepun kaprodeabHOM MarTouKH.

6. IlnecneBbie rpudbI (6 4)

Teopusa. Tpubbl NpeaCTaBUTENN 0COOOTO IapCTBa KUBOWM Mpupobl. [IpusHaku rpu-
6oB. Knaccudukamus rpudoB. OCOOEHHOCTH TIECHEBBIX TPUOOB.

3Ha4yeHue MIECHEBbIX TpUOOB. [poxoku. CTpoeHUe U poiib IPOACOKEN B )KU3HH Yello-
BEKa.

IIpaxkmuxka. Ilpaktndeckas padora Ne 20-22. BeipamiyuBaHue 1 UCCIEIOBaHUE IJIECe-
HU. Myxop, [lennmmm.

Bnusgnaue TemnepaTypsl Ha pOCT IJIECHEBBIX U IPOKKEBBIX TPUOOB.

7. Bonopocuu (8 4)

Teopus. MUKpPOCKOIIMYECKHE BOAOPOCIN — TPyNIla HU3MMUX pacTeHnil. OTHOKIETOY-
HbI€, MHOTOKJIETOUHBIE U KOJIOHHAJIbHBbIE BOJOPOCId. OCOOEHHOCTH CTPOCHUS U JKU3-
HEAEATENBHOCTH. 3HAUEHNE BOJOPOCIIEN B IPUPOE U KU3HHU YETIOBEKA.

Ilpaxkmuxa. Tpaktnaeckas padora Ne 23-24. V3yueHrne OqHOKJIETOUHBIX BOJIOPOCIEH
10 TOTOBBIM MUKpOIIpENapaTaM IMpernapaTam.

Bonopocnu — oOurarenu akBapuyma.

8. JIaboparopus «buonnaukauus (5 4)

Teopusa. buonnaukanus okpyxarouen cpenbl. Jluxenonnankanus. Utorooe 3aHstue.
Ilpaxmuxa. Tlpaktudeckas pabora Ne 25-26.MccnenoBanre TOKCUYHOCTH OTXOJIOB €
ITOMOIIBIO OBCA MOCEBHOTO.

9. Paccka3bl mo ouosioruu (20 yacos)

Teopus. buonuka, ee Bubl. HelipoOnoHuka. ApXUTEeKTYpHO-CTPOUTEIbHAS OMOHMKA.
buorek. buomumerrka. buomumukpus. torosoe 3ansrue.

VYyenunueckas koHpepeHus. «Brinaromuecs ouonorny. «cropus 6uonorumy.
Konkypc coobmiennit yuamuxcsi. «Moe mo0uMoe >KHUBOTHOE». «17 COBpPEMEHHBIX
TEXHOJIOTUI, KOTOPBIE JIFOIY T03aUMCTBOBAJIN Y IPUPOIBDY.

Ilpaxmuxa. 11oagroToBKa U 3a1iuTa TBOPYECKUX OTYETOB O MPOBEACHHOM MCCIIEN0BA-
TEITLCKOU padore.



JlanHbIe 3aHATHS TPOBOASTCS B (hopMe KOH(DEPEHITUN MITH KPYIJIOTO CTOJIA (B TEUCHHE
roja). Ydaiiuecs BBICTYHAIOT C KPaTKUMU TBOPYECKHUMH OTYETAMH MO W3YYCHHBIM
npo0iieMaM, pacCKa3bIBalOT O Pe3yibTaTaXx CBOMX MCCIIEIOBAHUH.

10. «JIaGopaTopusi JleBeHryka» (5 yacoB)

Teopusa. Metonpl HaydHOTO UcciaenoBanusd. JlabopatopHoe o6opynoBaHue U mpuOOpPbI
JUTSL HAYYHBIX HcclieqoBanuil. MicTopus n300peTeHns MUKPOCKOIIa, €ro YCTPOUCTBO U
npaBuia paboThl. TexHUKa MPUTOTOBICHUS BPEMEHHOTO MHKpoIlpemnapara. Pucyem
IO MPAaBWJIaM: MPaBUIa OMOJIOTUYECKOTO PUCYHKA.

Ilpakmuueckue nabopamophuvie padomot:

- YCTpOMCTBO MUKPOCKOIIA

- [IpuroToBneHne u paccMarpuBaHUE MUKPOTIPENapaToB

- 3apucoBka OMOJOTUUECKUX OOBEKTOB

IlIpoekmnuo-uccnedosamenvckan 0eamenbHOCHb:

- Munu — uccnenoBanue «Mukpomup» (pabota B rpynnax ¢ MociaeAyoel mpe3eH-
Tamuen).

11. IlpakTnuyeckas 6oranuka (16 yacon)

Teopus. ®enonornyeckue HaoOmoneHUs. Benenne nHeBHUKA HaOmoneHu. [ epOapuii:
o0opynoBaHue, TeXHUKa cOOpa, BBICYIIMBaHMS U MOHTUPOBKHU. [IpaBuia pabota c
onpeaeuTeNsiMu (Te3a, anTuTe3a). Mopgoaoruyeckoe onrcaHue pacTeHU 10 TIIaHy.
Penkue n ucuesaronue pactenusa bamkoprocrana.

lIpaxmuxka. Ilpakmuueckue u 1adopamopmrsvie pabomol:

e  Mopdonoruueckoe onrMcaHue pacTeHUM

e OmnpenenieHre pacTEHUN MO TepOapHBIM 00pa3iiaM U B OE3TUCTBEHHOM COCTOSI-
HUU

e MonTHupoBka repbapus

IlIpoekmno-uccnedosamenvckan 0eamenbHOCHb:

e Coznanue karanora «BugoBoe pazHooOpa3ue pacTeHUH MPUIIKOIBHOW TeppHU-
TOPUM

e [Ipoekt «Peakue pactenust KpacHosipckoro kpas»

12. IIpakTuyeckas 30010rus (7 4acoB)
Teopus.

e 3HAKOMCTBO C CHUCTEMOMW >KMBOM MHPHUPOABI, APCTBAMH YKUBBIX OPraHU3MOB.
OTnuuuTeNnbHbIE TMPU3HAKK >KUBOTHBIX Pa3HBIX LAPCTB M CHUCTEMATHUYECKUX
TPYIIIL.

e JKu3Hb XKMBOTHBIX: OINpeJeeHNue KUBOTHBIX MO Clie/laM, MPOAYKTaM >KU3HeE-
nearenbHoCcTH. OnucaHue BHEIIHETO BUJA KUBOTHBIX MO IiaHy. O yem pac-
CKa3bIBAIOT CKEJIETHI JKUBOTHBIX (masiecoHTosnorus). [Tumesrsie nenouku. Ku3up
KHUBOTHBIX 3UMOM. [logkopMKa MTHII.

Ilpakmuxka.
Ilpakmuueckue u nabopamophuie padomoi:

e Pabota no onpeaeneHunIo JKUBOTHBIX

e (CocTaBieHHe NMUILEBbIX 1IETIOYEK

e OrmpeneneHne PKOTOTUYECKOM TPYIIbI )KUBOTHBIX 110 BHEITHEMY BUIY

o ®deHosOrMYECKUE HAOMIOACHUS «3UMa B )KU3HHU PACTEHUN U KUBOTHBIX)



Ilpoexmno-uccnedosamenvckasa 0eamenabHOCHb:

e Munu — uccnenoanue «lITuipl Ha KOpMyIIKE»

e Ilpoekt «KpacHas kHUra KUBOTHBIX KpacHosIpcKOro Kpas»
13.buonpakTuxkym (6 yacos)

Teopus. YueOHO - HCCIIEAOBATENbCKAs NeITeNbHOCTh. Kak mpaBUiIbHO BBIOpaTh
TEMY, ONPEAEINUTD LENb U 3a/1a4u uccienoBanus. Kakue cylecTByroT METOABI HCciie-
nosanuil. [IpaBuina odopmnenus pe3ynsraroB. Mcrounuku unpopmarmu (6ubdmmote-
Ka, HHTepHeT-pecypchl). Kak ohopMuTh MUCHMEHHOE COOOIICHHE U TMPE3CHTAIHIO.
OcBoennie U OTpabOTKAa METOIWK BBIpAIIMBaHUS OHOKYIbTYp. BeimonHenue camo-
CTOSATENLHOTO MCCJIENOBaHUS 10 BbIOpaHHOMY Moy:to. [IpencraBieHue pe3yabTaroB
Ha KoH(pepeHuu. OTpaboTKa NMPAKTUYECKON YacTH OJUMITMATHBIX 3aJJaHUM C LEIbI0
JUArHOCTUKH NOJyYEHHBIX YMEHUI U HAaBBIKOB.
llpaxkmuxa.

Ilpakmuueckue u n1adopamopHule padbomoi:

e Palora c undopmarueit (mocemeHne OUOINOTEKN)

e  OdopmieHne ToKIaaa U MPE3EHTALMH 110 ONPEIEICHHON TeME

IlIpoekmnuo-uccnedosamenvckan 0eamenbHOCHb:

Moayiab «PU3H0JI0TUA PACTEHUID)

e JIBH)KEHUE PACTCHUH

e BimsHME CTUMYIATOPOB POCTAa HA POCT U Pa3BUTUE PACTCHUM

e [Ipopacranue cemMsH

e BiusgHMe NPUIIUIKA HA POCT KOPHS

Moayab «IKOJIOrH4ecKUM MPAKTUKYM»
e OmnpenesieHUE CTENEHU 3arPS3HEHUS BO3yXa METOAOM OUOWHIUKAIUY;
e OrmpeneneHne 3abUIECHHOCTH BO31yXa B IOMELIEHUAX
BTOPOM 'Ol OBYYEHUSA
Ilnanupyembie pe3yabTarhbl:
JIMYHOCTHBIE:
- popMupOBaHKE OTBETCTBEHHOIO OTHOLIEHUSI K YYEHHUIO, TOTOBHOCTH U CIIOCOOHO-

CTH K CAMOPA3BUTHIO U CaMOOOPa30BAHHUIO Ha OCHOBE MOTHBALIMH K OOYYEHUIO U TO-
3HAHUIO

- (opMHpOBaHHE JUYHOCTHBIX TPEICTABICHUH O IIEHHOCTU MPUPOIBI, OCO3HAHUE
3HAYUMOCTH ¥ OOIIHOCTH IIOOAIbHBIX MPOOJIEM YEeJIOBEUECTRA;

- (popMHpoOBaHKE KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE
CO CBEpCTHUKAaMH, CTApIIMMU U MIIAJIIMMHU B Mpoliecce o0pa3oBaTeIbHON , 00IIeCT-
BEHHO IOJIE3HOM, y4eOHO-UCCIeI0BaTEeIbCKON, TBOPUYECKOM M JIPYruX BHUIOB €S-
TEJIbHOCTH.

MertanpeaMeTHble:

- yMeHHEe paboTaTh C pa3HBIMH UCTOYHUKAMH MH(POPMAIMH: TEKCTOM yueOHUKa, Ha-
YUHO-TIOMYJISIPHOM JIUTEpaTypoi, CIOBapsIMH U CIIPABOYHUKAMH; AHAITU3UPOBATH U
OLIEHMBAaTh HH(POPMALIHIO, TPEOOPA30BHIBATH €€ U3 OJHOU (POPMEBI B IPYTYIO;



- YMCHHUC CO3AaBaThb , IPUMCHATL U Hp606p330BBIBaTB 3HaKN U CMMBOJIbI, MOACIIN U
CXCMBbI IJIA PCIICHUA yqe6HBIX U I1I03HAaBAaTCJIBHBIX 3aJa4

- yMeHHE PabdoTaTh C Pa3HbIMH HMCTOYHHKAMH OMOJOTHYECKON HH(OpMAIMU: HAXO-
JIUTH OMOJIOTHYECKYI0 MH(OPMALIMIO B TEKCTE YUeOHMKA, HAyYHO-TIOMYJISIPHOMN JTUTe-
parype, OMOJIOTHUECKUX CIIOBApsSIX M CIIPABOYHUKAX

IIpeamerHbIe:

-00BsCHEHUE POJIM OMOJOTMM B MPAKTUYECKOU JESATENIBHOCTH JIFOAEH; MECTa U POJIH
YeJIoBeKa B MPUPOAE; POJACTBA, OOMIHOCTH MPOUCXOXKICHHS U HBOJIOLMH PACTEHUHN U
KUBOTHBIX (Ha IPUMEPE COMOCTABICHHS OTIEIbHBIX IPYII); POJIU pa3IMYHBIX Opra-
HU3MOB B KM3HU Y€JIOBEKA; 3HAUYEHUSI OMOJIIOTMYECKOTO Pa3HOOOpa3us Il coXpaHe-
Hus 6uocdepsl;

-popMUpOBaHNE OCHOB 3KOJIOIMYECKOM TPAMOTHOCTH : CIIOCOOHOCTH OLIEHHMBATH IO-
CJIEJICTBUSI I€ATEILHOCTH YEJIOBEKa B MIPHUPOJIE, BIMsIHUE (PAKTOPOB PUCKA HA 310PO-
BbE€ YEJIOBEKA.

Yuawuecs 6yoym 3namo:

yMEeT aHAJIU3UPOBaTh, CPABHUBATH, KJIIACCUPUIIUPOBATh U 00001IaTh (HaKThI U
SIBIICHUSL. BBISBIIATH MPUYUHBI U CICACTBUS POCTHIX SIBICHHM.

YMEET OCYIIECTBISATh CPAaBHEHHWE, CEPHAIMIO U KIaCCHU(PHUKAINIO, CaMOCTOS-
TEJTHLHO BBHIOMpAs OCHOBAHUS M KPUTEPUH IJIs YKa3aHHBIX JIOTHYECKUX OIEparlvii;
CTPOUTH KIACCHU(PHUKAINIO HA OCHOBE JUXOTOMUYECCKOTO JIeJIeHUs (Ha OCHOBE OTpHIIa-
HHUS).

YMEET CTPOUTH JIOTUYECKOE PACCYKACHHE, BKIIOYAIOIIEe yCTAaHOBJICHHUE TMPH-
YUHHO-CJICJICTBEHHBIX CBA3CH.

yYMEET CO3/1aBaTh CXEMaTUYECKUE MOJENU C BBIIEJICHUEM CYIIECTBEHHBIX Xa-
PaKTEPUCTHK 0OBEKTA.

YMEET COCTABIIATh TE3UCHI, PA3JIMYHbIC BUJBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U
T.11.). [IpeoOpazoBbIBaTh HH(MOPMAIIMIO U3 OJTHOTO BHIA B IPYroi (TaONHILy B TEKCT U
np.).

Yuawuecs 6yoym ob6yuensi:
: yYMEET BBIUMUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

YMmeeT ompenensaTb BO3MOXKHBIE MCTOYHMKH HEOOXOIMMBIX CBEICHUH, MPOU3-
BOJIUTH NMOUCK UH(POPMAIIMHU, aHATU3UPOBATh U OIIEHUBATh €€ JIOCTOBEPHOCTb.
BJIaJIEET CPEACTBOM (DOPMHUPOBAHUS MMO3HABATENBHBIX CIYKUT y4eOHBIN MaTe-
puaJ, U Mpexk/ie BCero NpoayKTUBHbBIE 3a/laHNsl Y4eOHHKA.
Beenenue (2 yac). Bo BBeieHUM yyaniuecsi 3HaKOMSITCS ¢ TUIAaHOM paOdOThl M TEXHHU-
KOI1 0€30IMacCHOCTHU MPH BBIMOJIHEHUH JIA0OPATOPHBIX PadoT.
Tema 1. Ilurosiorust u rucrosiorus (15 yacon)
Teopus. Crpoenue kietku. Opranouabl. JKu3HeHHbIA UK KIETKU. KIeTku KuBOT-
HBIX ¥ pacTeHMU. [ mcronorus — Hayka o TKaHsaX. BUIbl TKaHEN OpraHu3Ma 4esoBeKa.
CBs3b cTpoeHUS U PYHKUUHN KJIETOK U TKaHEH.
Ilpakmuka. Jl.p. Nel Crpoenue yBeauuuTesbHbIX NpuOOpoB. JI.p.Ne2 WM3yuenue



MUKpOITpenaparoB pa3inuyuHbIX KieTok. JI.p.Ne3 CpaBHeHHE KIIETOK KMBOTHBIX, pac-
TeHui, npocrenmmx. JI.p.Noe4 M3yuenue Tkaneu opranusma uenoseka. JI.p.Ne5 13sro-
TOBJICHHE MHUKpOIIpEnapara cockoda meKH.

Tema 2. OcHOBBI MUKpPOOHOJIOTHM U BUpYycoJorum (19 yacoB)

Teopusa. bakrtepuu: CTpPOCHHE, pa3MHOXKEHHUE, cucTemaruka. [liecHeBbie TPHUOBI.
Crpoenue. Pasmuoxenue. Cucremaruka. [luranue u gpixanue. ABTOTpodbl U rere-
potpodnl. Jdpoxxu. Xemocunre3 u porocuntes. Canporpodsl u mapa3utsl. bakre-
puanbsHbie 3a001eBanus. Jleuenue u npodunakruka. [ puOkoBeie 3a0oneBanus. Jlnd-
Has rurneHa. Bupyconorus — Hayka o Bupycax. CtpoeHue u (pu3noiI0rusi BUPYCOB U
Oakrepuodaros. Bupycuslie 3aboneBanus. Bupyc CIT/]a. \

Ilpaxmuxka. J1.p. Ne6 N3rorosnenne Mukpomnpemnapara 3yonoro Hanéra. JI.p.Ne7 Usro-
TOBJIEHME MUKPONpPENaparoB Mykopa win nenuuuinia. JI.p.Ne8 M3yuenune npoxoxeit.
Tema 3. IIapasurtosioruss u uMmmyHurer (18 yacos)

Teopua. UmMyHHTET U 300pOBbE yenoBeKka. Buael nmmyHurera. Mexanusm. Hapy-
HIEHUS UMMYHHUTETA. Aiiepruu. IMMyHUTET U mapa3uTbl. DKTO- U SHJIONAPA3HTHL.
Nx Bunel. [Ipucnocobnenus k mapasutusmy. [lnockue yepsu. Knaccudukanus. Hux-
nel pasButusi. Kpyrieie uepBu. Knaccudukanus. Huxnsl passutus. [podunakruka
reJIbMUHTO30B. DKTOMapa3uThl — MEPEHOCUUKU Pa3IMYHBIX 3a0oneBaHuil. Mamspus.
Connas Oosie3nb. B, kiemnu, 6j10xu — nepeHocuuku 3adoneBanuit. Tud. Uyma.
OHuuedanut. bopp0a ¢ mapazuramu.

Tema 4. «Muxosorus. CucremMaruka JiekapcTBeHHbIX pactenuii (10 yacoB)
Teopus. Muxonorust — Hayka o rpubax. Cucremaruka rpu6oB. lllnsimounsie rpuosbI.
['puOb1 — mapa3utsl. MectoobuTanus. Mukopusza u cuM6uo3. SAnosursie rpudsl. Om-
penenenue 10BUTHIX TpuOoB. [locnencreus orpasnenus. Jleuenue. [lonb3a rpubos.
lIpaxmuxka. JlexkapcTBeHHbIe pacTeHus. [onoceMennbie. X 3HaUeHUE I 310POBbS
yenoBeka. [lokpeitocemennsie. Knaccudukanus. Pabora ¢ onpenenurenbHbIMU Kap-
TOYKaMH, omnpeaenutensiMu pactrennil. [Ipaktudeckas padbora «Pabora ¢ onpenenu-
TEJIAMU

Tema 6. Xumusi B neHTpe ecrectBo3Hanus (18 yacos)

Teopusa. Xumus Kak 4acTb €CTECTBO3HaHUsA. [Ipenmer xumun. Xumus — 4acThb ec-
TE€CTBO3HAHUA. B3aMOOTHOILIEHN YeoBeKa U OKpyxarouiero mupa. [Ipenmer xu-
Muu. Ou3nyueckue Tenaa M BemecTBa. CBolcTBa BemiecTB. [IpruMeHeHne BelecTB Ha
OCHOBE UX CBOWCTB.

HaGntonenue u 3KCOEPUMEHT KAaK METOHbl M3YUYEHUsI €CTECTBO3HAHMSI U XUMUHU.
HaOmntonenue kak 0OCHOBHOM METOJ] TTO3HAHMS OKPYIXKAIOIIEro MUpa. YCIOBHS TPO-
BefieHUs1 HaOmonenus. ['mmnore3za. OkcnepuMeHT. BreiBon. CTpoeHue miiamMeHwu.
Ilpaxmuxa. Jlaboparopusi 1 000pyIOBaHUE.

MonenupoBanue. Mogenb, MoaenupoBanue. OCOOEHHOCTH MOJIEIUPOBAHUS B T€O-
rpaduu, gusuke, ouonoruu. Monenu B Ouonoruu. Mymsbku. Mogenu B pusmke.
OnexrpodopHas MammHa. ['eorpapuueckue Moaenu. XuMUYECKUE MOJIEIH: Mpe-
METHbIE (MOAEIHN aroMa, MOJIEKYJ, XUMUYECKUX U MPOMBIIIJIEHHBIX TTPOU3BOACTB),
3HAKOBBIE, UJIM CUMBOJIbHBIE (CHMBOJIBI JIEMEHTOB, (DOPMYJIIBI BEIIECTB, YPABHEHHS
peakuui).

XuMuyeckue 3Haku U (Gopmynbl. XUMUYECKUNA 3J€MEHT. XUMHUYecKue 3Haku. Ux
o0o3HaueHue, MNpPOU3HOIIEHHE. XuMmHueckue ¢Gopmynbl BemlecTB. llpocTeie u



cioxHble BemecTBa. MHaekcel u koddduurentsl. KadecTBEHHBINH U KOIWYECTBEH-

HBII COCTaB BELIECTBA.

Xumust u  (u3uka. YHHUBEpPCAJIbHBIA XapakTep MOJOXKEHUN MOJIEKYISIPHO-

KHUHETHYECKOM Teopuu. [IoHATHA «aToM», «MoJIeKynay, «noH». CTpoeHHe BENIECTBA.

Kpucrammmueckoe cocrosiHue BeniecTBa. KpuHcTaluIMuecKne pelIeTKH TBEPIBIX

BeniectB. Juddysus. bpoynoBckoe asmxenue. BemecTBa MOIEKyIIpHOTO U HEMO-

JIEKYJISIPHOTO CTPOCHHS.

ArperatHbie cocTosiHUSI BenlecTB. [loHATHE 00 arperaTHOM COCTOSIHUM BEIECTBA.

dusnveckre U XUMUYECKHe siBlieHus. ['a3000pa3Hble, )KUAKUE U TBEP/IbIE BEIIECTRA.

AMopdHBIE BEIIECTBA.

Xumus u reorpadus. CtpoeHue 3eMiu: sapo, MaHTHs, kopa. Jlutocdhepa. Mune-

pajnbl ¥ TOpHBIE MOPOJLI. MarMaTuyeckue U 0caouHbie (HEOPraHMYECKUE U Opra-

HUYECKHE, B TOM YHUCJIE U TOPIOYHE) TOPOIBI.

Xumust 1 Ouonorusi. XMMUUYECKUH COCTaB KUBOM KIIETKH: HEOpraHu4deckue (Boaa u

MUHEpaJbHBIE COJIM) U OpraHuyeckue (OeNKu, >KUPHI, YIIIEBOAbl, BUTAMUHBI) BElle-

cTBa. bronoruyeckas posb BoJbI B )KUBOU KieTKe. DotocuuTes. Xiopoduui. buo-

JIOTUYECKOE 3HAYCHHUE JKUPOB, OCIKOB, dIPUPHBIX MAaCEl, YIIIEBOJIOB U BUTAMUHOB

IUTS1 SKU3HENIESITENIbHOCTH OPTaHU3MOB.

KauectBeHnHble peakuun B xuMuu. KauecTBeHHblE peakuuu. Pacrno3HaBaHue Be-

HIECTB C MOMOIIbIO KAUECTBEHHBIX peakunil. AHaIUTHUYECKU curHai. Onpenense-

MO€ BEIIECTBO U PEAKTHUB Ha HETO.

TexHuka 6e3onmacHoCcTU. Mephl OKa3aHMs IEPBOI TOMOIIIH.

O6GopynoBanne XuUMHYEeCKOW jaboparopun. JlaGoparopHasi mnocyna. PeakTuBbl.

OcobeHHocTUPabOTHI B Ta00OpaTOPHUH.

PacrionoxkeHne  3IEKTpUUECKHUX BBIKJIIOUATENICH,  BOJOMPOBOIHBIX
KpPaHOB, CpEJCTB TNOXAPOTYLICHUS, MEIUIMHCKOW AamNTE4yKH

MEepBOIl MOMOIIIM B KAOMHETE.

JdemoncTpanuu

- Komnexknus paznuvHbIX MpeaMeToB Wian (Gororpaduii IpeaMeToB W3 aFOMUHUS
JUTS WIUTIOCTPAIIUH HJIEH «CBOWCTBA — MPUMEHEHUE.

- YueOGHoe 000opynoBaHUe, UCTIOIB3YyeMOe Ha ypokax (hU3uKH, OMoioruu, reorpaduu
1 XUMUH.

- DnexrpodopHas mammHa B aercTBuu. [eorpaduyeckue monmenu (rmolyc, Kapra).
buonornyeckne mMomenu (MyJsiKu OPTaHOB M CHCTEM OPTaHOB PACTEHUM, )KUBOTHBIX
1 yesoBeka). Pu3nueckue U XMMUYECKUE MOJIEST aTOMOB, MOJIEKY/I BEIIECTB U KPH-
CTAJUIMYECKUX PEIIETOK.

- OObeMHBIC W TTAPOCTEPIKHEBBIC MOJICIN BOJBI, YIIICKUCIIOTO W CEPHUCTOTO Ta3oB,
MeTaHa.

- OOpa3smpl TBEPABIX BEIIECCTB KPUCTALINICCKOTO CTpOSHU. Moaenu KpucTaide-
CKHX PEIICTOK.

- Boma B Tpex arperartHbiX cOCTOSHUAX. KOJUIEKIMSI KPUCTAUTHYECKUX U aMopd-
HBIX BEIIECTB U U3JEIUN U3 HUX.

- Konmnexkmust MuHepanoB (Jia3ypuT, KOPYH/I, XadIbKOMUPUT, (TFOOPHUT, TAJIUT).

- Komtekmust ropHbIX mopoj (TpaHUT, pas3audHbie (OpPMBI KajdbIlUTa — MeE,



MpaMop, U3BECTHSIK).
- Konneknus roprounx vckonaemsix (He(Th, KAMEHHBIN YIOJlb, CJIaHLIbI, TOPQ).

JleMOHCTPAallHOHHBbIE IKCIIEPUMEHTHI

- HayuHoe Habmtonenue u ero onucanue. M3yueHue CTpoeHHs INITAMEHHU.

- CipToBast HKCTPAKIIHS XJIOPO(UIUIA U3 3€TCHBIX TUCTHEB PACTCHUI.

- «I[lepenvBanue» yIieKUCIOro ra3a B CTakaH Ha YPaBHOBEIICHHBIX BECAX.

- KauecTBeHHas peakuus Ha kucnopoz. KauecTBeHHas peakuys Ha YIJIEKUCIIBIN ras.
JlabopaTopHbIe ONBITHI

- PacnipocTpanenue 3amaxa o7eKoJI0HA, TyXOB WK JIe30J0paHTa Kak mnpoiecc auddy-
3UH.

- Habmronenrne OpoyHOBCKOTO JBUKEHUS YACTHUEK YEPHOM TYIIU MOA MUKPOCKOIIOM.
- Huddysus nepmaHranara Kajius B *KeJIaTUHE.

- O6HapyxeHue 3(pUpHBIX Maces B alleJIbCUHOBOM KOPOUKE.

- I3yueHue rpanuTa ¢ moMoIIbi0 YBEIMYUTEIBHOIO CTEKIIA.

- Onpezenenue coiep KaHus BOJbl B PACTEHUU.

- OOHapyxeHue Maciia B CEMEHAX MOJCOJHEYHHUKA U TPELIKOr0 Opexa.

- OOHapyxeHue KpaxMalia B MIIIEHUYHON MYKE.

- B3aumMopeiicTBre acKOpOMHOBOM KHCJIOTHI ¢ MogoMm (ompexaesnenue ButamuHa C B
Pa3JIMUHBIX COKaX).

- [IpoyBaHuE BBIIBIXa€MOTO BO3/yXa Y€pe3 U3BECTKOBYIO BOY.

- OGHapy>keHUe U3BECTKOBOM BOABI CPEAM PA3IMUHBIX BEIIECTB.

Jlomaninue onbIThI

- 3rotoBnenue Mojenei MojaeKyl XMMUYECKUX BEILIECTB U3 MIaCTUIIMHA.

- {uddyzus caxapa B Boze.

- ONBITHI € MyCTOM 3aKPBITON IJIACTUKOBOM OYTHUIKOM.

- OOHapyxeHue KpaxMalia B MPOIyKTaX MUTAHUS, sIOJTOKaX.

Ilpakmuueckaa paooma Ne 1-2. 3HAKOMCTBO C J1aOOpaTOPHBIM OOOPYIOBAHHUEM.
[TpaBunatexnuku 6e3omacHocT. «lllecTh mpaBUil TEXHUKU OE30MTaCHOCTI.
Ilpakmuueckaa paboma Ne 3-5. « TunoBble npaBuUiia TEXHUKU JTaO0OPATOPHBIX PAOOT.
JlaboparopHoe obopynoBanue u nocyaa. Pabora co cnmupToBKOW, C BeCaMu, MEPHOU
nocynoil. Apeomerpsl. Pabora ¢ xumuueckumu peaktuBamu. OdopmieHue xoxaa
AKCIIEPUMEHTA U €T0 pe3yabTaroBy. «Habmronenue 3a ropsieit cBedoi. YCTpOMCTBO
1 paboTa CIUPTOBKMY.

Tema 6. ITn 00bIYHBbIE HeOObIYHBIE BenlecTBa (19 yacoB)

Teopus. BemecTBa BOKpPYT HAac, X 3HAYCHUE IS YEJIOBEKa.

Ponb moBapeHHOH conu B OOMEHE BEIeCTB YeloBeKa U KMBOTHBIX. ColeBoil Oa-
JaHC B opraHusMeuenoBeka. [logyueHre moBapeHHOM COJIM U €€ OUYHCTKA.
Kpucrannsl Oonbiime u Manenbkue. Kak pactyT kpucraimibsl? MeToibl BEIpallliBaHUs
KpHUCTAJIOB.

I'uapocdepa. KpyroBopoT Boabl B IpUpoOJIE, €r0 3HAYEHUE B COXPAHEHUU TTPUPOIHO-
IO paBHOBECHS.

Bona. Bona B macmtabe tutanetsl. Boga B opranmsme uenoBeka. [IpecHas Boma u ee
3armachl. IKOJIOTUUECKUE TPOOIEMbI YUCTOM BOJIBI.

XKectrocTh BoabI, BUABL. MeTObI, MPUMEHSIEMBIE IJI1 OYUCTKH BOABI, UX 3(PexTus-



HOCTb. YTO Takoe KUCIOTHBIE TOKIN U KaK OHU 00pa3ytoTcs? PoqHUKOBEIE BOABI.
IIpakmuxa. Ilpakmuueckaa padoma Ne6-8:«OuuncTka 3arpsi3HEHHON MOBapEHHOMU
coiii. BeIpalnBaHre KpUCTaIIOB MOBAPEHHOM COJIH.

BrIpamuBanue KpUCTAIJIOB METHOTO U KEJIE3HOTO0 KyIMOPOCOB METOAOM MENJIEHHOTO
MCIIAPEHUS HACBIILIEHHOTO PaCTBOPAY.

Ilpakmuueckaa paboma Ne9-11:«CriocoObl ounctku BoAbl. CpaBHEHHE BOIOIPO-
BOAHOM M TEXHMYECKOM BOJBI IO 3amaxy, LBETY, PO3PAYHOCTH, IUIOTHOCTH, pH, or-
PEACIICHNI0 TEMIEPATypbl KHUIIEHUS BOJBI, HAJIMYHMIO OCAJKa IOCIE OTCTAUBaHUA,
MPUTOTHOCTH ISl HCTIOIb30BaHusA. MccnenoBanne 0caakoBy.

Ilpakmuueckas paooma Nel2-13:«OnpenerneHne U yCTPAaHSHUE KECTKOCTH BOJIBI.

IIpumeuanue: O4YUCTKa BOABI OT TBEPABIX MPUMECEH, OT KUIKUX U Ta3000pa3HbIX
BemiecTB. (B3pecu: necox + H,O; men + H,0; macno + H,O; H,O + uepnuna, Bo-
poHKa, GuiabTp, Kojba, AeNUTETbHAs BOPOHKA, BHIAPUTENIbHAS Yalllka, CIHPTOBKA,
CIUYKH, JAepxaTelb s NpoOupku, npoOupku.) XKecTKocTh BOABL: IMOCTOSIHHAS,
BpeMeHHas1, oOmas. CrocoObl ycTpaHeHHs! >KecTKOocTh BoAbl. (OOpa3ubl BOJIBI,
Na,COs, Ca(OH),, HarpeBaHue, CHUPTOBKA, CIIMYKH, JEpKATENb JJI1 IPOOUPKH, TIPO-
OUpKH.)

Tema 7. SIBjeHus, npoucxoasiuue ¢ Bemecrsamu (11 yacos)

Teopus. Paznenenue cmeceit. CriocoObl pazaeneHus cMecel U ouucTka BemiecTB. He-
KOTOpbIE MPOCTEMIINE CIOCOOBI pa3eeHUsI CMECEl: TPOCEUBAHUE, pa3/ICIICHUE CMe-
cell TMOPOUIKOB JKEJe3a M CEpbl, OTCTAMBAHUE, JCKaHTalus, UEHTpU(YTrHpOBaHUE,
pasferneHre ¢ MOMOUIBIO JIETUTENbHOM BOPOHKH, (priibTpoBanue. OunbTpoBaHue B
naboparopuu, ObITY M Ha npousBojacTBe. [loHsiTue o dunprpare. Ancopouus. [Tons-
THEe 00 ancopOunu u agcopoeHTax. AKTUBUPOBAHHBIN yrojib KaK BaXXHEHUIINHN ajcop-
OeHT. YCTpOHCTBO MPOTUBOTA3a.

Juctmsanus, uin neperonka. Juctmuisnus (meperonka) Kak Mporecc BhIIACICHUS
BELIECTBA U3 JKUJKOW cMmecH. JluCTuimmpoBaHHas BoAa M 00JNacTU €€ MPUMEHEHHUS.
Kpucrannuzanus wiv BeimapuBanue. Kpucramimsanus U BeImapuBaHUe B J1a00paro-
puu (Kpuctamums3aTopsl U GpapPopoBbie HalllKu i BeIapuBanus) u npupose. [lepe-
rouka Hegtu. Hedrenpoaykrel. @pakiimoHHas IEPErOHKAKUIKOTO BO3IyXa.
XUMHAYECKUE PEAKLMUH. YCIOBUS MMPOTEKAHUS U MPEKPALICHUS XUMUUECKUX PEAKLIUM.
XVMMHUUYECKUE peaklMy KaK MpolecCc MPeBpalleHusl OJJHUX BEUIECTB B Jpyrue. Ycio-
BUSI IPOTEKAHUS XMUMHUUYECKUX peakunii. CONpUKOCHOBEHUE (KOHTAKT) BEILECTB, Ha-
rpeBanue. Karanuzarop. Maruburop. Yipasnenue peakiusiMyu ropeHusl.

IIpusHaku XuUMuUYeCKUX peakuui. IIpr3HaKM XMMHUYECKHUX pEaKLUil: M3MEHEHUE
1[BeTa, 00pa30BaHME 0CAJIKa, PACTBOPEHHE MOJTYYEHHOTO OCa/iKa, BbIJEICHHUE rasa,
MOSIBJICHUE 3aaxa, BBIJEICHUE U HU MOTIONIEHUE TeTIOTHI.

JdemoHcTpauuu

Owetp [loTtTa. Boponka broxnepa. YcraHoBka /uist puiIbTPOBAHUS TTOJT BAKYYMOM.
Pecrimparopubie macku u MapieBbie NOBs3KU. [IpoTtuBoras u ero ycrpoiictso. Koi-
nekuus «Hedtb n HEPTEMPOTYKTH.

JleMOHCTPallHOHHBbIE IKCIIEPUMEHTHI

Pa3nenenue cmecn mopouika cepbl U KEJIE3HbIX OIMHIIOK.

Paznenenue cMecu nopouika cepbl ¥ MeCKa.

Paznenenue cMecu BOIBI M PACTUTENBHOTO Macja C MOMOIIBIO LEIUTEIbHON BO-



POHKHU.
- [lonyyeHnue ITUCTUIUITMPOBAHHOM BOJABI C MOMOIIBIO JIAOOPATOPHOM YCTAHOBKH JIS
IIEPETOHKH KUJKOCTEH.

- Pa3nienenne cmecu nepMaHrasarta U JuxpomMara Kajivs ClocoOOM KpUCTaJIIIM3aluu.
- BzaumozeiicTBue kele3HbIX ONMIOK U MOPOLIKA CEPhI TPU HarpEBaHUU.

- IlonydyeHue yriekucaoro raza B3auMOJEHCTBUEM Mpamopa ¢ KHCIOTOM UM 0OHa-
PYKEHHEETO C TOMOIIbIO U3BECTKOBOW BOJIBI.

- Karanurnueckoe pas3oxKeHHe nepoKcuaa BOAOpoAa (KaTaiaus3arop
auokcuamaprania (1V)).

- OGHapy>KeHHUe pacTBOPA IIEJIOUYH C ITOMOIIBI0 HHANKATOPA.

- B3aumopeiicTBue pacTBopa MmepMaHraHara Kajlus U pacTBOpa JMXpoOMaTa Kaiaus C
pPacTBOPOM CyIIb(UTA HATPHUS.

- B3aumopeiicTBue pactBopa nepMaHraHara Kajiusi ¢ aCKOpOMHOBOM KUCIOTOM.

- BzaumonenicTBre XJI0puaa Keies3a ¢ KEeJITOM KPOBIHOW COJNBbIO U THAPOKCUIOM Ha-
TpHSL.

- BzaumoneiictBue ruapokcuaa xxenesa (11I) ¢ pactBopom CosisiHON KUCTOTHI.

lIpaxmuxka. JlabopaTopHbIe ONBITHI

- AncopO1us KyKypy3HbIMH MTAJIOYKAMHU [TAPOB MaxXy4yuX BELIECTB.

- M3ydenue ycTpoicTBa 3a)KUTAJIKU U IJIAMEHHU.

JlomaniHue onbITHI

- Paznenenue cMecu Cyxoro MoJjioka v PeUHOro Mecka.

- OTcTanBaHue B3BECH MOPOIIIKA JJIsl YUCTKU MOCY/bI B BOJIC U €€ JCKaHTAIUSI.

- AncopOniyst aKTHBUPOBAHHBIM YTIIEM KPACSIIUX BEIIECTB MEMCH-KOJIBI.

- PactBopenue B Bone Tabnetku acniupuna YIICA.

- [IpuroroBieHne n3BECTKOBOM BOJBI U OTIBITHI C HEM.

- N3yuenne coctaa CMC.

Ilpakmuueckaa paboma Ne 14. BripamuBanve KpUCTALIOB COJIU (JTOMAIIIHUN dKCTIe-
PUMEHT).

Ilpakmuueckan padoma Ne 15. Ouuctka MoBapeHHOU COJIH.

Ilpaxkmuueckasa padoma Ne 16. VI3ydenue npouecca KOPpO3HH Keyes3a.

Tema 8. Paccka3bl mo xumuu (11 4gacos)

Yuenuueckasa xongpepenuyusn. «Boinaronmecs: pycckue yueHble-XuMukny. «Mctopus
XUMUW.

Koukypc coodowenuit yuawguxca. «Moe 11100MMOEe XMMUYECKOE BEILIECTBOY»
(OTKpBITHE, TOTYYEHUE U 3HAUCHHE).

Konkypc yuenuueckux npoekmog. KOHKypc NOCBAIIECH U3YYEHUIO XUMUYECKUX pe-
akuuii. [ToarotoBka M 3ammTa TBOPYECKUX OTYETOB O MPOBEACHHOW HCCIIEIOBATENb-
CKoii pabore.

JlaHHbIC 3aHATHS TPOBOIATCS B (DOPME «KPYITIOTO CTOJIa» WU MIKOJIBHOW KOH(epeH-
U (B TEYEHUE rojia). Y4dalluecs BBICTYMAIOT ¢ KPATKUMHU TBOPYECKUMH OTUYETAMU
10 U3yYEHHBIMIIPOOJIEMaM, PACCKa3hIBAIOT O PE3yJIbTaTaX CBOMX MCCIIEIOBAHUMN.
Tema 9. Xumus B obITy (13 yacoB)

Teopus. Buapl ObITOBBIX XUMUKATOB. MbLU10 M Motolue cpeacTBa. Conu U 1IeIo4yu B
COCTaBE MOIOILIUXCPEICTB. XUMUYHUCTKA HA JOMY.



KectkocTe Bombl. YMsardenue Boxabl. Coma nuiieBas WM ABYYIVIEKUACIbIA HaTpUl U
ero cporictBa. OnacHblii OpaT MUILEBOM COABI — cofa KaJlblIMHUpOBaHHasA. Yem mo-
JIe3HA MHUILEBAs CO/Ia U MOXKET JIMOHA ObITh OMTACHOM.
Xumusl U npurotosieHne nunii. CToNOBbIA YKCYC U YKCyCHasi acceHnus. CBoiicTBa
YKCYCHOMKUCIIOTHI U €€ (PU3UOJIOTMYECKOE BO3/ICUCTBHE.
Xumus 1 ofiexk1a. BOIOKHO 1Ol yBEIUYUTEIBHBIM CTEKIIOM.
AnTedHslil o U ero cBorcTBa. [louemy o HaIO AepKaTh B IUIOTHO 3aKyIIOPEHHOM
CKJISTHKE.
«3enéHKay WM pacTBOp OpHILIMAHTOBOTO 3eeHoro. HeoObruHbie CBOMCTBA OOBIYHOM
3€JICHKNA. ACIIMPHUH WIM aleTUIICAIMIMIIOBAst KACIIOTA U €0 CBOMCTBA. UTO monesHee:
acniupuH unu yncaput. [lepekucs Bogopoaa u rujgponeput. CBONCTBA MEPEKUCH BO-
nopoaa.
IlepmMaHranar xanvs, MapraHUOBOKMCIBIA Kalluid, OH K€ — «MapraHuoBka». He-
OOBbIYHBIE CBOMCTBA MapraHiOBKU. Kakyio OomacHOCTh MOXKET MPEICTABIATh MapraH-
LIOBKA.
Hyxna nu B nomarsei anteuke OopHasi kuciora. Crapeie JieKkapcTBa, Kak ¢ HUMU
MOCTYIUTh. Yero He XBaraeT B BallleH allTEuKe.
lIpakmuxa. Ilpakmuueckasa padoma Ne 17:V13ydeHrie TEKCTUIBHBIX BOJOKOH IO
koJutekuuu. [IpocTeitime crnocoObl onpeesieHus TUIa BOJIOKHA.
Ilpakmuueckan paboma Ne 18:Ynanenue nsaTex.
Ilpakmuueckan paboma Ne 19:VYnanenve HAKUMKU ¢ YMAJTUPOBAHHON MOCY/ABI U TIpe-
JOTBpalleHue ee 00pa3oBaHus (JOMAIIHUN IKCIEPUMEHT).
Ilpakmuueckas paooma Ne 20 HeoOBIYHBIC OTIBITHI.

TPETUHN 'Ol OBYYEHUS

IIpenmeTHbIe pe3y/ibTAThI:
JIMYHOCTHBIE:
- XapaKTepu30BaTh YPOBHHU OpraHU3AIMU KUBOM MaTEpUU U HAYyYHbIE JUCUHUILIVHBI,
3aHAMAIOIIUECS U3YYEHHUEM MIPOLIECCOB KU3HEAECATEIbHOCTH HA KAXKJIOM U3 HUX;
aHaJIM3UPOBATh XMMHYECKHI COCTaB JKHUBBIX OPraHU3MOB, BBISBIATH POJIb XUMHUYE-
CKHX
AIIEMEHTOB B 00pa30BaHUH OPTAHUYECKUX MOJICKYT,
OIICHMBATh 3Ha4YCHHE dBOoNMOHHON Teopuu XK.b. Jlamapka niist pa3BuTHS OMONIOTHY;
- XapaKkTepHU30BaATh MPEAIIOCHIUIKM BOZHUKHOBEHHUS IBOJIIOLUMOHHON Teopuun Y. /{apBu-
Ha;
OLICHUBATh CBOMCTBA MOPOJ JOMAIIHUX KUBOTHBIX U KYJBTYPHBIX PACTEHHUH IO CpaB-
HEHUIO C JUKUMU MIPEAKAMU; J1aBaTh OLICHKY €CTECTBEHHOIO 0TOOpa Kak
pe3ysbrara 00phObI 3a CYIIEeCTBOBAHUE,
MertanpeaMerHble:

OBJIAJCHHUEC COCTAaBIAOIINMUN HCCHeﬂOBaTeHBCKOﬁ u HpOGKTHOﬁ ACATCIBHOCTH.
YMCHHUC BUICTDH HpO6J'I€My, CTaBUTh BOIIPOCHI, BBIABUT'ATb I'MIIOTE3bI, JaBaTb OIIPCAC-
JICHHUA ITOHATHAM, KJIaCCI/I(I)I/IHI/IPOBaTB, H8.6J'IIOI[8.TB, IMPOBOAUTL J3KCIICPUMCHTHI, IC-
JIaTb BBIBOAbLI M 3aKJ/IIOUCHHS, CTPYKTYPUPOBATH MATCpHAII, O6’I)}ICHHTB, JOKa3bIBATb,
3aliuInarb CBOM UJCH,



yMeHue paboTaTh C pa3HBIMU HCTOUYHHMKAMU OMONOrMuYecko HHGOpMaIuy,
aHAJM3UPOBATh U OLIEHUBATh MHPOPMAIUIO, MPEOOPa30BhIBaTh HH(OPMAIIHIO U3 Of-

HOU ()OPMEI B IPYTYIO;

YMEHHUE aJIeKBaTHO HCIIOJIIb30BaTh PEYEBBIC CPEACTBA I IUCKYCCUU U apry-
MEHTAlMM CBOEW NO3WILIMM, CPABHUBATH PA3HBIE TOYKU 3pPEHHUs, apryMEHTHPOBAThb
CBOIO TOYKY 3PEHUs, OTCTaUBATh CBOIO MO3ULUIO.

IIpeamerHbIe:

* pa3JMyYeHuEe Ha TaOMMLAX 4acTed U OPraHOMAOB KJIETKH, Ha >KUBBIX OOBEKTAX U
TabIUIaX OPraHoB I[BETKOBOTO PACTEHHUS, OPTaHOB M CHCTEM OpPraHOB >KMBOTHBIX,
HanOoJiee pacpOCTPAHEHHBIX PACTEHUN U JOMAIIHUX KUBOTHBIX; ChEIOOHBIX U 570~
BUTHIX TPUOOB; OMACHBIX ISl UEJIOBEKA PACTEHHUM U YKUBOTHBIX;

¢ CPaBHCHHC OMOJOTHYECKUX 00OBEKTOB U IMponcCCoB, YMCHHUC ACJIaTh BBIBOABI U YMO-
3aKJITOYCHHA Ha OCHOBC CPABHCHUA,

* BBISIBJICHHUE MPUCTIOCOOICHUN OPTaHM3MOB K Cpejie OOMTaHMS; B3aUMOCBI3CH MEXTy
0COOCHHOCTSIMU CTPOCHHUSI KJIETOK, TKAHEH;

* OBJAJICHUE METOJlaMU OMOJIOTMYECKON HAyKW: HAONIONEHWE W ONMHCaHWe OMOJIOTH-
YeCKUX 00BEKTOB U MPOIECCOB; MOCTAHOBKA OUOJIOTUYECKUX IKCIIEPUMEHTOB U 00b-
SICHEHUE UX PE3YJbTaTOB.
Yuawuecs 6yoym snamo:

yMeeT ONPEAeNIATh MOHATHS, (POPMUPYEMBbIE B IIPOIIECCE N3YUSHUS TEMBI,

yMeeT KilacCu(PUIMpoBaTh U CaMOCTOSITEILHO BBHIOMpATh KPUTEPUM ISl Kilac-
cudukanuu;

BJIAJICIOT CAMOCTOSTENIbHBIM (DOPMYIUPOBAaHUEM TPOOJIEMBI UCCIECIOBAHUS U
COCTABJISITh TOATAMTHYIO CTPYKTYPY OYIyIIEro CaMOCTOSATEIBHOTO UCCIICIOBAHMUS;

JEMOHCTPUPOBATH ONTUMAJIbHBIE CIIOCOOBI ICUCTBUIN B paMKax MPeIJIOKEHHBIX
YCIIOBUM U TPEOOBAHUI U COOTHOCHTh CBOM JIEHCTBHUS C IJIAHUPYEMBIMU pe3yJbTara-
MHUIIPH BBITIOJTHEHUH JTA00PATOPHBIX U MPAKTHYECKUX padoT;
Yuawuecs 6yoym obyuenvi:

YMEET YCTaHABIUBATh MPUYMHHO-CJICICTBEHHBIC CBS3U MEXKIY COOBITHSIMU, SIB-
JICHUSIMU,

yMeeT MPUMEHSITh MOJIEIIN M CXEMBI JIJIs PelieHUs] yUeOHbIX U MO3HABATEIILHBIX
3aj1ad4;

BJIAJICCT IIPUEMaMU CMBICJIOBOIO UTEHMS, COCTaBJISITh TE3UChI M IIJIaH-

KOHCIIEKTBI 110 pe3yJibTaTaM YTEHHUS;

JEMOHCTPUPYET OPraHU3alMI0 YUeOHOTO COTPYIHUYECTBA U COBMECTHYIO JIesi-
TEJILHOCTh C YUUTEJIEM U CBEPCTHUKAMU;

yMeeT HCIOIb30BaTh MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUM TPU
MOJITOTOBKE COOOIIEHUN, MYJIbTUMEIUMHBIX TTPE3CHTAIINN;

YMEET JIEMOHCTPUPOBATH SKOJOTMYECKOE MBIILUICHUE U MPUMEHSTH €ro B MO-
BCEIHEBHOM >KU3HU



BBenenue (2 yaca) Bo BBeneHuu yuaniuecs: 3HaKOMSITCS C TUIAHOM paOOThI U TEXHU-

KOM 0€30MaCHOCTH TIPU BBIMOJIHEHUH JTA00PATOPHBIX PaboT.

Pazngen Ilurosiorus. (24 yaca)

Teopusa. Tunwr knemounoint opeanuzayuu. ( 4 yaca) KieTku mpoKapuoTHUYECKOTO
tumna. CTpyKTypHO-(YHKIIMOHAIbHAS OpraHU3alusl DYKapUOTHUYECKON KIETKU: PACTHU-
TeabHas W >KUBOTHAas. [IpuHIMn kommapTMeHTauud. buomornueckass memOpaHa.
CrpoeHne TUMMMYHOW KJIETKA MHOTOKJIETOYHOTO OpraHu3Ma. MeKKJIETOYHbIE KOMMY-
Hukamuu. [Ipaktudeckas paboTa: CpaBHUTEIBHBIA aHAIH3 TMPOKAPUOTHIECKUX, DyKa-
PUOTHYECKUX PACTUTENBHBIX, 3YKAPUOTUUECKHUX KUBOTHBIX KIIETOK M KJIETOK MHOTI'O-
KJIETOYHOTO OpraHu3Ma.
@opma opzanuzayuu: TapHas, KOJUIEKTHBHAs, MpaKTU4YecKass padoTa: CpaBHUTEIb-
HbId aHAJW3 MPOKAPHUOTHYECKUX, DYKAPUOTUUYECKUX PACTUTEIIbHBIX, dYKapUOTHUYE-
CKHUX KMBOTHBIX KJIETOK U KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma.
Buowi oesmenvrocmu: caMmoCTOSATEIBLHOE BblIjIeNIEHHE U (POPMYITUPOBAHUE 1IENIU MPaK-
TUYECKON paboThl; MOUCK U BBIJICJICHUE HEOOXOANMMOM MHGOpPMAIMK ISl COCTaBJIe-
HUS CBOAHOW TaONMIIBI, CPAaBHEHME, KJIACCU(PHUKAIMA PA3JIMYHBIX KIIETOK IO BbIje-
JICHHBIM ITPU3HAKaM.
Cmpoenue npokapuomuueckou kaiemku (8 uacog). ®opma npokapuot. CTpykTypa,
XUMUYECKUIM COCTaB U (PYHKIIMM KOMIIOHEHTOB MPOKapUOTUYECKOMN KieTku. Kierou-
Has cTeHKa. Karcynbl, Clu3ucThie ClIOU U 4eXJibl. JKIYTUKHA U MEXaHU3MBI JIBHKCHHUSI.
Bopcunku. Mem6pansl. [{luto301b 1 pudbocomsl. ['eneTnueckuii anmapart. Poct u cno-
cOOBI pa3MHOXEHUS. BHYTpHUIIMTOIIIa3MaTHYECKUE BKITFOUECHHUS.
IIpaxkmuxka._IlpakTudyeckas paboTa: BbIICJICHUE, OKpallluBaHHE, (UKCHPOBAHUE,
CpaBHUTEJIbHASL XAPAKTEPUCTUKA YKCYCHO-KUCIBIX, MOJIOYHOKHUCIBIX U MAaCISTHOKHC-
JIBIX OaKTEepHil.
@opma opeanuzayuu.: NapHas, KOJJIEKTUBHAs, MpakTUYecKas padoTa a: BbIAEIEHUE,
OKpaluBaHue, (UKCUPOBAHUE, CPABHUTENbHAS XapaKTEPUCTHUKA YKCYCHOKHCIBIX,
MOJIOYHOKHCIIBIX U MACIISTHOKUCIIBIX OaKTEPHIA.
Buowi oesmenvrocmu: caMmoCTOSATEILHOE BbIjIeNIEHHE U (POPMYITUPOBAHUE TIENTN TPaK-
THUYECKOM pabOTHI; TOMCK W BBIACICHUE HEOOXOMMMOW MH(pOpPMAIMK JIJIT COCTaBIIe-
HUS CBOAHOW TaOJNMIIBI; CPAaBHEHUE, PA3IUYHBIX BUJOB OAKTEpUN MO BBIIECICHHBIM
MIPU3HAKAM.

Cmpoenue rykapuomuyeckoii kiemku (7 wacog). HapyxHasi nutoria3mMarndeckas
MeMOpaHna. Crienuanu3upoBaHHbIE CTPYKTYpbl MOBEPXHOCTU KIIeTOK. OCOOEHHOCTU
CTPOCHUS KJIETOUHBIX 00Oosouek pactenuit. daromuro3. [Tunonuro3. OcHOBHOE Be-
IIECTBO IUTOIIA3Mbl. MUKpPOTPYOOUKH. DHIOIIa3MaThYecKass ceTb. PHOOCOMBEI.
Kommuieke T'onbmku. Mutoxouapuu. JInzocomsl. Knetounsiii uentp. [lnactuael. Ba-
KyOJI1 PACTUTENIbHBIX KJIETOK. OpraHonpl CIEeUUAIbHOTO HazHadeHus. KieTouHblie
BKJIIOUEHUS. S1po: 00010uKa, IepHBIA COK, SIPBILIKO, XPOMOCOMBI.

@opma opeanuzayuy.; KOJUICKTUBHASA, JOKJIAAbl YYAIIMXCS C UCIOJIb30BAHHUEM KOM-
MBIOTEPHBIX TEXHOJIOTHM.

Buowvl desmenvHocmu: MOUCK W BBIJEICHUE HEOOXOAMMON MH(OpPMALUU; TPUMEHE-
HUE METOJI0OB WH(OPMAIIMOHHOTO TIOWCKA, B TOM YHCJI€ C MTOMOIIBI0 KOMITBIOTEPHBIX

CPEICTB; TUIAHUPOBAHHE YYEOHOTO COTPYIHHUYECTBA C YUYUTEIEM M CBEPCTHHUKAMU —

ompeseneHne meynen, GyHKIn Yy4aCTHUKOB, CTIOCOOOB B3aUMOJICHCTBHSI TIPH TOATO-




TOBKE JIOKJAJ0B. PerymsaropHble MeXxaHu3Mbl KJIeTKH. OOIIMKA aanTaluOHHbIN CUH-
npom. IloHsATHE cTpecca. 3aBUCMMOCTh AaNTAIMOHHBIX PEAKIMKA OT CHJIBI pa3ipa-
xutensa. CpodHas W JOJTOBpPEMEHHAs aganTtanus. 1IcMxosMOonnOHaIbHOE HaIpsiKe-
Hue. Turbl MOBpEXIEHUS KIETOK MpU HEKpo3e. AnonTo3. MexaHu3Mbl pealn3alnnuu
rudenu KIeToK npHu arnontosze. Popma opeanusayuu: IEKIUsL.

Buowr oesmenvbrnocmu: npeoOpazoBaHrue 3HAKOBO-CUMBOJIMYECKON MOJENU C LEIbIO
BBISIBJICHUS! OOIIIUX 3aKOHOB, ONPEIEISIONINX PErYISITOPHBIE MEXaHU3MBbI KJIETKHU.
Paznen I'enernka (39 yacoB)

Teopusa. I' enemuueckuii ananu3 3aKkoHomepHocmeil Hacaeoosanus (18 uacos). Mo-
HOTHOpUAHOE CKpeluBaHue. LluTomornyeckre OCHOBbI MOHOTHMOPHUIHOTO CKpELIU-
BaHUs. YCIOBUM MPOSIBICHHS 3aKOHA paculeruieHus. J(u- u TpuruOpuaHoe CKpenu-
BaHue. lluTonormyeckue OCHOBBI JUTMOPHUIIHOTO CKpelluMBaHud. B3ammonernctsue
reHoB. KommementapHocts. Onucrasz. [lonmumepus. Momuduuupyroiee nencTBue
reHoB. HacnenoBanne npH3HAKOB CLEIUICHHBIX ¢ nojoM. Onpenenenue nomna. Oco-
OEHHOCTH MOJOBBIX XpoMocoM. CIeruieHHOe HaclienoBaHue U kKpoccuHrosep. Cpas-
HEHUE I€HETUYECKUX U LIUTOJIOTMYECKUX KapT XpOMOCOM. MexaHu3M KpOCCHHIOBEDPA.
[TpaxTuka._IlpakTnueckas pabora: (PU3HOIOrO-reHeTUUECKHE acHeKThl aHTOLIMAHO-
BBIX OKPaCOK y PaCTECHHUH.

Dopma opeanuszayuu: KOJUIEKTUBHASI, pEIICHHE 3a/ad, MpakTHuueckas padora: du-
3MOJIOTO-T€HETUYECKUE ACIIEKThl aHTOLIMAHOBBIX OKPACOK y PACTEHU.

Buowi oesmenvrocmu: caMOCTOSATENBHOE BbIICNIEHUE U POPMYITUPOBAHUE LIENIN MPAK-
TUYECKON paboThl; MOUCK M BBIAEICHUE HEOOXOAUMON MH(OpMALUMU NpPU PEIICHUH
TEeHETUYECKUX 3a7a4; BbIOOp HamOosee 3(P(EKTHBHBIX CIIOCOOOB pEUIECHUsS 3ajad;
CTPYKTYpPUpPOBAaHUE 3HAHWI MO THUIAM B3aUMOJECHCTBUSA I€HOB; YCTAHOBJIEHUE NpPU-
YUHHO-CJICICTBEHHBIX CBSI3€H; MOCTPOEHUE JIOTUUECKOM LENH PACCYKJICHUW MPU pe-
IIEHUU 3a7ay.

H3zmenuugocmv u memoowt ee uzyuenus (11 wacog). MyrauuinoHHasi U3MEHYHUBOCT.
Knaccudukarnus myranuii. MHOXXECTBEHHBIN aJlien3M. XPOMOCOMHBIE MEpeCcTpOi-
k. ['eHomHble MyTanuu (monuruionaus). Kapuotunsl 1 Melo3 y MHOJIUIUIOMIHBIX
¢dopM. MyTtanuu reHepaTuBHble U coMaTHyeckue. CIIOHTaHHbIE MyTallMH. 3aKOH To-
MOJIOTMYECKHUX PSAJIOB HACJIEICTBEHHONW M3MEHUYMBOCTH. VIHIYIIMpOBaHHbBIE MYTAallMH.
dusnueckue U XUMMUYECKUE MyTareHbl. MonuukannoHHass u3MeHYUBOCTh. CTaTu-
CTUYeCcKast 00paboTKa pe3yJIbTaToOB.

[IpakTuyeckas paboTa: CTaTUCTUYECKUM aHAIU3 W3MEHUYHMBOCTH KOJMYECTBEHHBIX
IIPU3HAKOB y PACTEHUM.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, pEIICHUE 3ajay, MpakTHueckas padoTa: cTaTu-
CTUYECKUN aHaJIM3 U3MEHYMBOCTH KOJIMYECTBEHHBIX TPU3HAKOB Y PACTEHUH.

Buowi oesmenvrocmu: caMmoCTOSATEIBLHOE BblIIeNIEHUE U POPMYIUPOBAHUE LIEJIU MPaAK-
TUYECKOM PabOThI; MOUCK U BbIJEICHUE HE0OX0AMMON MHGOpPMAIIUU MPU COCTaBIIC-
HUW OTYeTa MO MPaKTU4YeCKol pabore; BeIOOp HambOoiee d()PEeKTUBHBIX CITOCOOOB
peuieHus 3a1a4; GopMyIUpPOBaHUE MPOOJIEMBbI MPU BBIICHEHUHM MPUYMH MYTallMOH-
HOM WM3MEHYUBOCTH;, CAMOCTOATEIHHOE CO3/aHHE CIOCOOOB pEIIeHHs MPOoOIeM Io-
CTaBJICHHOW 3aJlauM; YCTAHOBJIICHHE MPUYMHHO-CIEACTBEHHBIX CBSI3€W; MOCTPOCHUE
JIOTUYECKOM LIENH PACCYKACHUN NPU PELIECHUN 3a1a4.

Ponv nacneocmeennocmu u cpeovt 6 (hopmuposanuu HOpMAILHOZ0 U NAMOI02U-




yecKu usmeHennoz2o penomuna uenoeeka (10 uacos).

I'enHas nporpamma udenoBeka. AyTOCOMHO-JIOMUHAHTHBIE HACIECAOBAaHUS. AyTOCOM-
HO-peneccuBHbIe 3a00neBanus. HacnencTBeHHble 00JI€3HU YelloBEeKa. XPOMOCOMHbBIE
0ose3nu. ['ennbie Oone3Hu. boje3nu ¢ HacneACTBEHHBIM MpeapacnoiokenueM. Oco-
OCHHOCTH 4YeJloBeKa KaK OObEKTa I€HETUYECKUX HCCieoBaHUN. MeTonbl u3ydeHus
TEHETHKHU YeJIOBEKa: T€HEeaIOTMYECKUN METO/I, OJM3HEOBbIN METO/, MOMYISIIUOHHO-
CTaTUCTUYECKUN METOM, METOJ T€HETUKHA COMAaTUYECKUX KJIETOK, ITUTOTCHETHYECKUIA
MeTo, OnoxuMuueckuit Meroa, metobl udyuenust [IHK B reHeTnueckux ucciaenona-
HUSIX. MeIUKO-TeHETUYEeCKOE KOHCYIBTUPOBAHMUE.

[IpakTuyeckast paboTa: u3ydyeHrne TeHeTUISCKUX aCTIeKTOB T0JIa Y pacTeHUl (MBa KO-
3bs1).

@Dopma opeanuzayuu: KollmeKTUBHAS, PEIICHUE 3aja4, TOKJIQ/Ibl YYaluXCsl, MPaKTH-

yeckasi paboTra: U3yueHUE TeHETUUYECKUX aCTIeKTOB T0JIa Y PACTEHUM (MBa KO3bs).
Buowi 0esimenvbHocmu: TOUCK W BBIJICTICHHE HEOOXOAMMOW WHOOpMAIINK; PUMEHE-
HUE METOJIOB MH(OPMAIIMOHHOTO TTOMCKA, B TOM YHCJIE C IMOMOIIBI0 KOMITbIOTEPHBIX
CPEJICTB; TUTAHUPOBAaHWE YYEOHOTO COTPYIHUYECTBA C YUUTENEM M CBEPCTHUKAMU —
onpejieieHne 1esen, PyHKIM y4acTHUKOB, CIOCOOOB B3aMMOJICUCTBUS TIPHU TOTO-
TOBKE JIOKJIaJIOB; TIOUCK U BBIJCICHHE HEOOX0MUMON MHGOPMALIUK TIPU PEIICHUH T'e-
HETUYECKHX 3aJ1a4; BbIOOp Hanbosee 3(heKTUBHBIX CITOCOO0B pEIICHUs 3a1ay.
Paznen 3 JBoaonuonHoe yuenue ( 32 4acon)
Teopusa. Teopusa ecmecmeennozo omoopa 4. /lapeuna ( 5 uacoe). Hacnencreen-
HOCTh U UBMEHYMBOCTh OpraHu3MoB. J[oka3zaTeanCcTBa ABOIOLUK MPUPOIHBIX BUIOB.
VYyenue popmax U3MEHUMBOCTH OpraHU3MOB. Posib BHENIHEH cpenbl B BO3HUKHOBE-
HUM WM3MEHYMBOCTH OpraHu3MoB. Teopusi uckyccTBeHHoro otoopa Y. JlapsuHa.
dopmbl HCKYCCTBEHHOTO 0TOOpa. boprOa 3a cyliecTBOBaHME: IPUUYUHBI U CIICICTBHUSL.
®dopmbl O0pHOBI 3a cylecTBOBaHUs. EcTecTBEHHBINM OTOOP: onpeeseHrne, MeXaHu3M
JNEUCTBUSI, PE3YJIbTAT.
Ilpakxmuka. @opma opeanuzayuu. KOJIEKTUBHAS
Buowi 0esmenvbHocmu: TOUCK W BBIJCTICHHE HEOOXOAMMOW WH(OOpMAIINK; MPUMEHE-
HUE METOJIOB MH(OPMAIIMOHHOTO TTOWCKA, B TOM YHCJIE C IMOMOIIBI0 KOMITbIOTEPHBIX
CPEIICTB; TUTAHHUPOBAaHUE YYEOHOTO COTPYIHUYECTBA C YUYUTENEM M CBEPCTHUKAMU —
ompesenieHne 1esen, GyHKIU Yy4aCTHUKOB, CTIOCOOOB B3aUMOJICHCTBHS TIPU TOJTO-
TOBKE JIOKJIaJIOB; TOCTAHOBKA BOITPOCOB — MHUIIMATUBHOE COTPYJHUYECTBO B IOMCKE
1 cOope nHbOopMaIH JJIs1 BHITTOJTHEHUS JJOKJIA0B U ITPE3CHTAIIUM.
Cunmemuueckan meopus 36on0uuu. Muxposeontoyua( 8 uacog)
[Tonynsamus — ¢popma cytiecTBoBaHus Buaa. MI3MeHUMBOCTb 0COOEH B MOMYJISIIUU IO
BIIMSIHUEM DKOJIOTHYECKUX (hakTOpoB. MexaHn3M BOSHUKHOBEHUS alaNTallui B MOMY-
JSAUUM M UX OTHOCHUTENBHBIN Xapaktep. Jlemorpaduueckas, mpoCTpaHCTBEHHAs U
AKOJIOTHYECKAs CTPYKTypa MONyssiuuu. JInHaMuka 4YMCICHHOCTH MOMyJsiiuu. buoso-
TUYECKUN TOTUMOP(HU3M MOMYISAIHUHA. YCIOBUS JJIUTEILHOTO CYIIECTBOBAHUS TIOMY-
aanuu. [lomynsiuust — KOMIOOHEHT 3KOCUCTEMBI. /[MHAMHWKa M yCTOMYMBOCTB 3KOCH-
cteM. Camoperyinsanusi. CyKiiecCUu B SKOCUCTEMAX.

Dopma opeanuzayuuy. KOJUICKTUBHAS, PEIICHUE OMOJOTUYECKHX 3a/1a4, padboTa C KOM-
MbIOTEPHBIMU TPOTrPaMMaMHU.

Buowvl oesmenvnocmu. MOUCK U BbIACNEHHNE HEOOXOAMMOM MH(OPMALIUU TIPHU pelie-




HUW OMOJIOTUYECKUX 3a/1a4; BIOOp Hambonee 3(h(PEeKTUBHBIX CIIOCOOOB peIICHUs 3a-
Jla4; CTPYKTYpUPOBAHUE 3HAHUN MO TeMe «MUKpOIBOIIOLMS»; YCTAHOBICHUE TPHU-
YUHHO-CJIEICTBEHHBIX CBS3€H; MMOCTPOCHUE JIOTUUECKON LEMU PACCYKICHUI IPH pe-
HMICHUH 3a/a4; HAOII0eHUEe 32 JEMOHCTPALMSIMHU YUUTENs; OObSICHEHUE U UHTEPIpe-
Talus HaOIIOaeMBbIX SIBIICHU; aHAIINU3 rpaduKOB, TAOIUIL, CXEM.

Daxmoput 380n10uuu (7 4acoe)

Hacneocmeennasn uzmenuusocms kaxk mamepuain 26010yuu. IBOJTIONUOHHAS Xapak-
Tepuctuka myTaiuii. Hopma peakiuu renoruna. Moauduxamnuu, ux poyib B 3BOJIO-
uuu. M3omsiiuu. Mexanusm. DBOMIONUOHHAS POJIb U30JALMI. Murpamuu u ux pojb B
M3MEHEHUH T€HETUYECKOU CTPYKTYpbl monyasiuuu. opMbl MEXTOMYISIIUOHHBIX OT-
HomeHni. [IpuanHbl U ciaencTBus OOpHOBI 3a CyIIECTBOBaHUE KakK (paKkTopa BOIIO-
uu. CoBpeMEHHbIE MPEJCTABICHUSI O €CTECTBEHHOM OTOOpE Kak BeaylieM (akTope
sBosmonuu. Dopmel ectecTBeHHOTro 0TOOpa. CpaBHUTEIBHBIN aHAIU3 €CTECTBEHHOTO
Y UCKYCCTBEHHOI'O 0TOOpa U UX PE3yJbTaTOB.

[Ipaktuyeckas paboTa: pe3yiabTaTbl MCKYCCTBEHHOTrO OTOOpa Ha MpPHUMEpPE COPTOB
KYJIETYPHBIX PACTECHUMN.

Dopma opeaHuzayuu. KOIJICKTUBHAS, MpaKTHYECKas padoTa: pe3ysibTaTbl UCKYCCT-
BEHHOT'0 0TOOpa Ha MPUMEPE COPTOB KYJIBTYPHBIX PACTCHHIA.

Buowi oesmenvrocmu: caMmoCTOSTEILHOE BblIjIeNIEHHE U POPMYITUPOBAHKE TIEJIH MPaAK-
TUYECKON paboThl; MOUCK U BBIJEICHUE HEOOXOAMMOU MHGOPMAILUU;, CTPYKTYPHUPO-
BaHWE 3HAHMI MO pe3ylbTaTaM MCKYCCTBEHHOI'O 0TOOpa; MOCTaHOBKA U (HOPMYIUpPO-
BaHUE MPOOJIEMbI, CAMOCTOSITEIbBHOE CO3JaHUE AJITOPUTMOB ACSATENBHOCTH IMPHU pe-
IIEHUU MPOOIEMbI; TPOTHO3UPOBAHKUE PE3YNIBTATOB MPAKTUYECKON PabOThI; KOHTPOJIb
B (hopMme clIMYeHUs JIUYHBIX PE3yJIbTaTOB U PE3yJbTara ¢ 3aJlaHHbIM ATAJOHOM C Iie-
JIBI0 OOHAPYKEHUSI OTKIIOHEHUH OT HETO.

Buo. ( 6 uacos)

CoBpemenHas OWojornyeckas KOHIENIus Buaa O. Maiiepa. JlokazarenbcTBa pe-
anpHOCTU Buaa. Kpurepun Buna. Ctpykrypa Buaa. [lonyiasiunoHHast CTpyKTypa BUAA.
['ubGpunnast 30Ha, reorpaduyueckuil M30JST, KIWHAJIbHAS W3MEHYMUBOCTH. [Iporecc
o0pa3oBaHus HOBBIX BUJOB. AJIJIONMATPUYECKOE, CHMIIATPUYECKOE U Maparnarpuye-
ckoe BunooOpa3oBanue. KomriekcHoe AelicTBHE 3BOIOIMOHHBIX (PAKTOPOB B SKOCH-
cremax. MIcKycCTBEHHBIE SKOCHCTEMBI U UX OCOOEHHOCTH.

[IpakTuyeckas paboTa: MOpQOIOTUUECKUI KPUTEPH BHUIa HA IPUMEPE BUIOB U3 PO-
11a KJIEBED.

Dopma opeanuzayuu: KOJJIEKTUBHAS, MpakTU4YecKas pabora: MOpQOJIOrHuecKui
KpUTEpUil BUJa Ha MPUMEpPE BUIOB U3 poJia KIIEBEP.

Buowi oesmenvrocmu: caMmoCTOSATEIBHOE BblIjIeNIEHHE U POPMYITUPOBAHUE 1IENIN MPaK-
TUYECKOM PabOThI; MOUCK U BbIJEICHUE HE0OX0AMMON MHGOpPMAIIUU MPU COCTaBIIE-
HUW OTYETa IO MPAKTHYECKOM paboTe; MIaHUPOBAHHUE Yy4EOHOTO COTPYIHUYECTBA C
VYHUTENIEM U CBEPCTHUKAMH — OTPECIICHHUE T1eieH, (PYHKIMH Y4aCTHUKOB, CTIOCOOOB
B3aMMOJICHCTBHS; MOCTAHOBKA BOIPOCOB — MHUILIMATUBHOE COTPYIHUYECTBO B MOKUC-
Ke 1 cOope nHbopMaImH.

Eouncmeo >cusoii u nexcugoit npupoout (5 uacos).

AOHOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB B YCIOBUSX BOCCTAHOBUTEIHHOM aTMO-
chepnl. DTanbl MOSBICHUS CIIOKHBIX OPTaHUYECKUX BEIIESCTB. JBOIIOIMOHHBIC BO3-




MOXKHOCTH YIJICBOJIOPO/IOB. DBOJIONMS OpraHuYecKux coeauHeHuii. OOpa3oBaHue
NEPBUYHBIX KJIETOK — Hayajao Ouosormdeckor spoitonuu. CaMoopraHu3anus CIOXk-
HBIX OpraHu4eckux cucteM. KiierounHoe nuTaHue, BHyTPU- U BHEKJIETOUYHBIA TOMEO-
cta3. OCHOBHBIE YEePThI KU3HHU.

Dopma opeanuzayuu. NEKUUs, KOJJIEKTUBHAs, paboTa ¢ KOMIIBIOTEPHBIMU MPOTrpaM-
MaMHu.

Buowr oesmenvrnocmu: npeobpa3oBaHrue 3HAKOBO-CUMBOJIMYECKON MOJENIU C LEJIbIO
BBISIBJICHUST OOIINX MPU3HAKOB, OMPEACIISIONTUX SAMHCTBO )KHBOU M HEXKUBOU MIPUPO-
TIbI;, HAOJIOACHHUE 3a JEMOHCTPALUSAMH YUUTENS; OObSICHEHUE W MHTEPIIpETaIns Ha-
OJroaeMbIX SIBJICHUH; aHAIN3 Tpa(UKOB, TAOJINII, CXEM.

Paznes Dmopuorenes ( 39 yacon)
/lenenue knemox (9 uacos).

Muro3. Murtotnueckuii ukia. Llutonornueckre OCHOBBI OECHOIOr0 pa3MHOKEHUS.
Ounopenponykuus. [IponomkuTensHOCTh KU3HHA KiIeToK. [lonoBbie kiieTku. Meios.
[{uTomornueckue OCHOBBI MTOJIOBOTO Pa3MHOKEHUSI.

Dopma opeanuzayuu: KOJIJICKTUBHAS, MPAKTUUYECKas padoTa ¢ MUKPOCKOIIOM.

Buowi oesmenvrocmu: caMmoCTOSATEIBLHOE BbIjIeNIEHHE U (POPMYITUPOBAHUE 1IEJIU MPaK-
TUYECKON pabOThl; TOUCK U BbIIEIEHUE HEOOXOAMMOW MH(MOpPMAIIMK TIPU COCTaBJIe-
HUW OTYETa IO MPAKTHUYECKON paboTe; MIaHUPOBAHUE Yy4EOHOTO COTPYIHUYECTBA C
YUUTENIEM U CBEPCTHUKAMHU — OIpeEeNIeHue 1eeH, PyHKIMI Y4aCTHUKOB, CIIOCOOOB
B3aMMOJICHCTBHSI; TTOCTAHOBKA BOTIPOCOB — WHUIIMATUBHOE COTPYIHUYECTBO B TOWC-
ke u coope uHdopmaiuu.
Pazeumue opeanuszma u cpeoa ( 6 uacos).

BremHss cpena m HeoOXOIUMEBIE YCIIOBUS Pa3BUTHSA. OMOPHOHAILHOE PAa3BUTHE U
BHYTPEHHSS cpenia. DK30racTpyisinus. OMOPUOH U OnoTnyeckue (hakTopbl CPebl.
Dopma opeanuzayuu: AEKUNS

Buowi desmenvnocmu: nipeoOpazoBaHre 3HAKOBO-CHMBOJIMYECKOW MOJENHU C IEIbIO
BBISIBJICHUSI OOIIUX MPU3HAKOB, OMPEACIISIFONINX €IUHCTBO KUBOW U HEKUBOU MIPUPO-
TIbI; HAOJIOZCHUE 3a JEMOHCTPALUSAMH YUUTENs; OObSICHEHUE U MHTEpIIpEeTaIns Ha-
OJIrOaeMbIX SIBJICHUM; aHaIu3 rpad)UKoOB, TaOIHUII, CXEM.

becnonoe pazmnoincenue, comamuueckuii Imopuozenes u pezenepayusn (7 4acoe).
Mopdodusznonornueckas 0OCHOBa MPOIIECCOB OECITOIIOT0 Pa3MHOXKEHUS U 0COOCHHO-
CTH pa3BUTHUS Mpu OecrosioM pasMHOkeHnn. Kiaccudukarus pereHeparmoHHbIX sB-
JIEHUM, MOHATHE O COMATUYECKOM IMOPHUOTEHE3E.

Dopma opeanuzayuu: AEKIUS

Buowr oesmenvnocmu: npeodpa3zoBaHrE 3HAKOBO-CUMBOJUYECKOW MOACIH C IIEIBIO
BBISIBJICHUS OOIIMX MPU3HAKOB, OMPEACIISFONINX SIUHCTBO JKUBOW M HEXKMBOU TIPUPO-
TIbI;, HAOJIOACHHUE 3a JACMOHCTPALUSIMH YYHUTEIS, OOBsICHEHUE W WHTEPIpETanus Ha-
OJIr0IaeMbIX SIBJICHUM; aHaIu3 rpaduKoB, TAOIUII, CXEM.

Onmozenes u r6o0rouus (10 uacos).

buorenernueckuii 3akon. Pexanutynsamuu. Teopus dummbOpuorenesa A. H. Cesep-
[I€Ba. DBOJIIOIUSI OHTOr€HE3A.

Dopma opeanuzayuu. KOIIEKTUBHAS, JOKIAAbl YUaIUXCS.

Buowr desmenvnocmu: NaHUPOBAHUE CTPYKTYPHI IOKJIA/Ia C YYETOM KOHEYHOTO pe-
3yAbTaTa; COCTABJIICHHWE IJIaHA W TIOCIICIOBATEILHOCTH ACHCTBUH; IIJIAHUPOBAHUE



y4eOHOTO COTPYIHHUYECTBA C YUYUTEIEM W CBEPCTHHKAMHU — OIPEIeNICHUE IIeIeH,
(GYHKIIMNA YYaCTHUKOB, CITIOCOOOB B3aUMOJICHCTBHUS; MMOUCK U BBIJEICHUE HEOOXOIH-
MOl nH(pOpMaIK; IPUMEHEHNE METO0B MH(OPMAIIMOHHOTO MTOUCKA, B TOM YHCIIE C
MIOMOIIBI0 KOMITBIOTEPHBIX CPEJICTB; OCO3HAHHOE U MPOU3BOJIbHOE MOCTPOCHUE pede-
BOTO BBICKa3bIBaHUS B YCTHOM U MUCbMEHHOU (popme.

Imobpuonozusn pacmenuii (7 yacos).

Cnoporene3. Mukpocnoporese3. Makpocnoporenes3. ['ametorene3. Mukporamero-
reHe3. Makporamerorenes. [[BoiiHHOE oruiogoTBOpeHne. HeperynspHbie TUIIBI 1TOJ10-
BOT'O Pa3MHOXKEHUS.

Dopma opeanuzayuu: NEKUUS

Buowvi desmenvnocmu: npeoOpa3zoBaHHe 3HAKOBO-CUMBOJIMYECKONW MOJETH C LEIBIO
BBISBJICHUSI OOIIUX MIPU3HAKOB, ONPEACIISIIONINX €IMHCTBO KUBOW U HEXKUBOU TIPUPO-
Ibl; HAOJMIOCHUE 32 JIEMOHCTPAIUSMU YUUTEINsI; OObSICHEHUE W MHTEpIpeTanus Ha-
OJroIaeMbIX SIBJICHUH; aHAIU3 TpadUKOB, TAONIHUII, CXEM.

2.2. TemaTnyeckoe MIaHUPOBaHUE

TEMATUYECKOE INTAHMPOBAHUE
IIEPBBIH 'O/l OFYYEHHA

Ne | HazBanme pasgena | KoanvecTBo yacos DopMBbI KOHTPOJIA

BCEIo | TCOpHUS | IPAKTHKA

Beenenmue, 2 2 - Jlexus
1 N3 uero cocrour |20 7 13 HAOJIFONCHUS, TECTH-
pacTeHue poBaHMUe, aHaIun3
MPOJYKTOB JESATEIb-
HOCTH 00yY
2 Kak xuBer pacte- |11 4 7 VYerHblll  ompoc, ca-
Hue? MOCTOSITENIbHASL ~ pa-
oora
[IpakTuueckas pabo-
Ta.

HaGmroneunue. Co-
OOIIIEHHS yUalllUXCHl.

3 Bripactu cam. 6 2 4 Jlexmus, Oecena,
npakTudeckas pabo-
ta. HaOGmronenus.

4 Ot mukpockona mo | 17 3) 12 YcTHBI  Ompoc, ca-
MUKPOOHOJIOTUN MOCTOSITENIbHASL  pa-
oota
[IpakTuueckas pabo-
Ta.

HaGmroneunue. Co-
OOIIEHUS yUaluXCsl.

5 bakrepun 7 3 4 Jlexmus, Oecena,




npakTudeckas pabo-
ta. HaOmronenust.

[1necHeBble TpUOHI

Jlexius, Oecena,
npakTudeckas pado-
ta. HaOmronenust.

Bonopocnu

Jleknus, Oecena,
npakThuyeckas pabo-
Ta. HabmroneHus.

Jlaboparopust «buo-
WHTAKALHS

Jleknus, Oecena,
npakTudeckas pado-
ta. HaOmronenust.

Pacckaser mo Oumoso-
195051

20 8

12

YeTHBIM  ompoc, ca-
MOCTOSTENIbHAs  pa-
6ota

[IpakTtuueckas pabo-
Ta.

HaGmtonenue.  Co-
OOLIEHUS yYalUXCsl.

10

JlabGoparopus JleBeH-
ryka

Jlexmus, Oecena,
npakTuyeckas pado-
ta. HaOmronenus.

11

[Ipaktuueckas Oota-
HUKa

16 3

13

YcTHBIA ompoc, ca-
MOCTOSITCJIbHAsT ~ pa-
6ota

[IpakTuueckass pabo-
Ta.

HaGmtonenue.  Co-
OOLIEHUS yYalUXCsl.

12

[IpakTueckass 300-
JIOTHS

Jlexmms, Oecena,
npaktuyeckas pabo-
ta. HaGmronenus.

13

buonpaktukym

Jlexms, Oecena,
npakTudeckas pabo-
ta. HaOmronenus.

Htoro

136 |46

90

BTOPOM roJf OFYYEHHUA

Ne

Ja

Ha3sBanue pa3sne-
Pa3zne- Ja

KoanuecTBO 4acoB

DopMbI  KOH-

BCEro

Teopus

npaktu- | PO

Ka

BBenenue

2

2

- Jleknus,
TECTHUPOBA-
HHE




[urtonorust u 15 10 YcTHBIN ompoc, ca-

TUCTOJIOTHS MOCTOSITeIIbHAST pa-
oota
[IpakTtuueckas pa-
oorTa.
HaOmronenne. Co-
OOIIeHHs  y4Yalux-
csL.

Muxkpo6uo- 19 12 Jlexkmusi,  Oecena,
JIOTUS U BUPY- MpakTU4ecKas pa-
COJIOTHSA oota. Habmonenms.

NmMmyHuTeT 18 12 Jlekmus, Oecena,
U TIapa3uToIo- npakTUieckas pa-
rus o0ota. HaGmonenws.

Muxkonorus 10 Jlekmus, Oecena,
U CHCTEMaTHKa npakTHieckas pa-
JIEKapCTBEH- 6ora. HabGmonenwus.
HBIX paCTEHUI
XuMus B IICH- 18 11 Jlexmus, oecena,
TpE €eCTEeCTBO- IpaKTU4ecKas pa-
3HAHUS o0ota. HaGmogenmus.
T oObryable (19 10 YeTHbIl ompoc, ca-
HEOOBIUHBIE  Be- MOCTOSTENbHAS pa-
eCTBA oota

[IpakTnueckass pa-
oorTa.
Ha6moneaune. Co-
oOIlIeHUsT  y4yalux-
csL.

Asnenus, npoumc- |11 Jlexnms, Oecena,
XOJIAIIHE C Belle- npakTHieckas pa-
CTBaMH oorta. HaOmronenus.
Pacckasbl o 11 YcrHbIN ompoc, ca-
XUMHUHU MOCTOSITeIIbHASL pa-

oota
IIpakTnueckas pa-
Oora.
Ha6mroneaune. Co-
OOLIeHHsT  ydalux-
csL.

Xumus B 13 Jleknms, Oecena,

OBITY npakThuyeckas pa-
oora. HaOmronenus.

HUTOI'O 136 52 84




TPETHH IO OFYYEHHUA

Ne Tema pazgena, 3a-KosamuecTBo 4acoB @®opMbI KOHTPOJIS
n/n | HATUSA BCeroTeopusi MPaKkTHKA

BBeaenue 2 |2 -

Paznea 1. Iluro- 24 9| 15

JIOT M.

1| Tuner  kieTtouHo# 4 2 2 Jlexuusi, Oecena, mTpakTHA
OpraHu3aIuu yeckass pabora. HabGmiome-

HUS.

2 | Crpoenue Tmpoka- 8 3 5 Jlexmus, Oecena, TpaKTHA
PUOTHIECKO 7 yeckass pabora. HabGmrome-
KJICTKH HUSI.

3 | CrpoeHnue ayka- 7 2 5 VYCTHBIN OMpOC, CaMOCTOSIA
PUOTHYECKON KJIIET- TenabHas padbora
KH [IpakTuueckas padora.

HaGmtonenue. CooOruieHus
yYamuxcsl.

4 | PerynsatopHble Me- 5 2 3 Jlexuus, Oecena, NpPaKTH-
XaHU3MBI KJIETKU yeckasi pabora. HalGmrome-

HUS.
Pa3znen 2. Tened 39 12 | 27 Jlexmus, Oecenma, TpaKTHA
THKA. yeckass pabora. HaGmrome-
HUS.

5 | I'enernueckmii aHa- 18 5 13 YcTHBIN Oompoc, CcaMoCTOSIA
U3  3aKOHOMEPHO- TenapHas paboTa
CTEU HACIEAOBAHMS [IpakTuueckas padora.

HaGmtonenue. CooOrieHus
yYaInuxcsl.

6 | UsmenunBocts ¢ 11 4 7 Jlexmus, Oecenma, TpaKTHA
METOIbl €€ H3y4Ye- yeckass pabora. HaGmrome-
HUS HUS.

7 | Ponp macnmenctenq 10 3 7 VYcTHBI Ompoc, caMOCTOsIA
HOCTH W Cpenpl B TenpHas paboTa
dhopMupoBaHUU [IpakTuaeckas padora.
HOPMAaJIbHOTO U TIa- HaOmronenne. CooOmienus
TOJIOTHYECKU H3ME- yYaImuxcs.

HEHHOTO (peHoTumna

YeJIoBeKa

Pa3znen 3. DBouro- 31 11 20 Jlexmusi, Oecena, TpaKTHA

nus. yeckass pabora. HaGmrome-
HUS.

8 | Teopust ectecTBeH4 5 1 4 Jlexuusi, Oecema, MpaKTH-
HOTO otbopa yeckass pabora. HabGmrome-

Y./lapBuna

HUA.




9 | CuHrernueckas 8 3 5 YCTHBIN Ompoc, camMOCTOSIA

TEOpHsI DBOJIIOIIHH, TeabHas padboTa
MUKpO3BOITFOITHS [IpakTryeckas padora.
HaGmroneune. CooOmieHus
YYaIuxcs.
10 | dakrtoper  3BOJIO 7 3 4 Jlexuusi, Oecena, mTpakTHA
104071 gyeckas pabora. Habmrome-
HUSL.
11 Bun 6 2 4 Jlexuusi, Oecena, mTpakTHA
gyeckas pabora. Habmrome-
HUS.
12 EnunctBo xuBoit 1 5 2 3 Jlexmus, Oecenma, TpaKTHA
HEXXUBOH TIPUPOJIBI yeckas pabora. HaGmrome-
HUSL.
Pazgen 4. Im-40 14 26 Jlexmusi, Oecema, MpPaKTHA
Opuorenes. yeckas pabora. HaOmrome
HUSL.
13 Jlenenne knetok | 10 3 7 YCTHBIA OMpOC, CaMOCTOSI

TeNbHas pabora
[IpakTuyeckas padora.
HaGmroneune. CooOmieHus

YUaIIXCs.
14 Pa3Butne opranms- 6 2 4 Jlexmus, Oecenma, TpaKTHA
Ma U cpea yeckas pabora. HaGmrome-
HUS.
15 becrnionoe paszmuoq 7 3 4 Jlexmus, Oecenma, TpakTHA
JKEHHUE, COoMaThuye- yeckasi pabora. HalGmrome-
CKHIl 3MOpuoreHes HUSL.
U pereHeparms
16 Ontorene3 u 5Bo- 10 4 6 Jlexkmus, Oecenma, TpaKTHA
JIFOLTUS yeckass pabora. HaGmrome-
HUS.
17 DmMbpuosiorus pacq 7 2 5 Jlexmus, Oecenma, TpaKTHA
TeHUH yeckass pabora. HaGmrome-
HUS.
Hroro 136 48 88

Mertoaudeckoe o0opyroBaHue:

HUDPOBAS JTABOPATOPUS YUEHUYECKAS (LludpoBbie naryuku dek-
TPONPOBOAHOCTH, pH, monoxeHus:, TemnepaTypbl, a0COIOTHOTO AAaBICHUS; LUPPO-
BOI1 ocrmorpaguuecKkuii JaTuuk; Bechl AeKTpoHHble yueOHbie 200 T; MUKPOCKOIL:
u(poBOH WK onTUdeckuit ¢ yBennyeHuem ot 80 X; Habop A7 U3TOTOBIECHUS MUK-
porpenapaToB; MUKpoIpenaparsl (Habop); COeAMHUTEIbHbIE MPOBOA, TPOTPaMMHOE



oOecrieyeHre, METOANYECKHE yKa3aHUs; KOMIUIEKT COMYTCTBYIOIIMX 3JIEMEHTOB IS
OTBITOB TI0 MEXaHUKE, MOJIEKYISIPHOUN (PU3KKE, FNEKTPOAUHAMUKE, OTITHUKE.

KOMILUIEKT TTIOCYAbI U OBOPYAOBAHUA JJISA YYEHUYECKUX
OIIBITOB ( IlItatus adoparopHbiii XuMudeckuii: Habop vamiek Iletpu, Habop wH-
CTPYMEHTOB IpeNapoBaIbHBIX, JOXKKA JJIS C)KUTAHUS BEIECTB, cTynKa dapdhopoBas ¢
NECTUKOM, HaOOp OAHOK, CKIISTHOK, (DTAKOHOB JIJIsi XpaHEHUs TBEP/bIX PEaKTUBOB; Ha-
6op mpubdopok (I1X-14, I1X-16); npubop s MOTyYEHUs Ta30B; CIUPTOBKA U TOPIO-
gyee st He€; GuibTpoBasibHAs Oymara (50 mT.); kos0a KOHWYECKas, Majodka CTEK-
JsiHHAs (C pe3MHOBBIM HAKOHEUHHMKOM ); YallleyKa JJisl BHIITApUBAaHUS (BbITApUTEIIbHAS
Yalleyka); MepHbId HHJIMHAP (IUIACTUKOBBIN); BOPOHKA CTEKJIsSHHAs (Majas); CTaKaH
crexistHHbIHN (100 MiT); Ta300TBOIHAS TPYOKA.

KOMILJIEKT BJAXHBIX TIPEITAPATOB JIEMOHCTPAIIMOHHBIN
( Bnaxxusrii mpenapar "be33yoka"; BaaxkHbii mpenapar "I"agroka" BiIaKHBINA mpernapat
"BHyTpeHHee cTpoeHre OpIOXOHOTOTO MOJUTIOCKA'"; BIaKHBIN npenapar "BHyTpeHHee
CTpPOEHUE KPBICHI'"; BIIaXKHBIN Mpenapar "'BHyTpeHHee CTPOEHUE JIATYIIKU'; BIAXKHBIH
npenapat "BHyTpeHHee CTpOEHHE NTULIBI'"; BIAXKHBIN Mpenapar "BHyTpeHHee cTpoe-
HUe pbIObI"; BraxHbli npenapar "Kapace'"; Braxuslii npenapar "Kopenb 6000Boro
pacTeHusi ¢ KiyOeHbkamMu'"; BiIakHbIA mpenapar "KpeBerka'; BIaxHBIM mpernapar
"Hepeuna"; Bnaxusiii npenapar "Pa3zButue xocTucTod pbiObI"; apyrue. Komrekr
repOapueB nemoHctpanronHblid ([epOapuii "JlepeBbss M KycTapHUKH'"; TepOapwmii
" Tukopactymue pactenus"; repbapuii "Kopmosie pactenus"; repOapuii "KynbTyp-
Hble pacteHus"; repOapuii "JlekapcTBeHHBIE pacTeHus'"; repOapuii "MenoHOCHBIE
pactenus"; repbapuii "Mopdonorusa pactenuil"; repbapuii "OCHOBHBIE TPYIIIIBI pac-
TeHuil"; repoapuil "Pactutenbhuble cooluecTra"; repdapuil "CenbCKoX03sIIICTBEHHBIE
pactenus"; repbapuii "SnoButThie pacteHus'"; repOapuil K Kypcy OCHOB IO OOIIei
ouosoruu.)

KommiiekT kossieknuii gemMoncrpanuoHubiii (Komnekusa "T'onocemenHbie pac-
teHus" Koutekius "O6urarenu Mopckoro aHa'; komeknus "TlaneorTonornueckas";
kosutekius "lIpeacTtaBuTesn OTPsIOB HACEKOMBIX'" KOJIMYECTBO HACEKOMBIX: HE Me-
Hee 4; xoutekius "TIpuMepsl 3alUTHBIX MPUCIIOCOOICHUN Y HACEKOMBIX'; KOJUICK-
nus "IlpucnocoOuTenbHbIC W3MEHEHHS B KOHEYHOCTSX HACEKOMBIX'; KOJIISKITUS
"Pa3zBuTHE HACEKOMBIX C HEMOJHBIM MpeBpalieHueM'; Kojuiekuus "PazButue Haceko-
MBIX C MOJIHBIM IpeBpalieHueM"; kojuiekuus "Pa3BuTue niieHuis")

KomnbrorepHoe odopynoBanme
HoyTtOyk; npoektop, HHTEpaKTUBHAs JOCKa



Cnucok aureparypsbl:

2. buomnorus «llokpeITOCEMEHHBIE PACTEHUS: CTPOCHUE U KUZHEEATENBHOCTDY -
3. 6 knacc smHedHbI Kypc B. B. Ilaceunuk, Beptukanbs - MockBa «/lpodar-
2020r

4, AxumymikuH, W. 3anumarenvHas Ouonorus / WUropp AxumymkuH. — CIIO.:

Amdopa, 2015. - 319 c.
S. Amnaromuueckuii atnac / [log pea. A. U. bopuca. — Munck, 2011. — 256 c.: un.

6. Amnaromust genoBeka. Teno. Kak ato paboraer/ mox obmelt penakmmeit 1. A6-
paxamca: [mep. ¢ anmi. A. AuBaepal. — M.: ACT, 2018. 256 c.: u.

7. bunuy, I'. JI. Anaromus u ¢gusnonorus: 0onbinoi nonyispHeiil atiac / I JL.
bumuy, E. FO. 3uranosa. — M.: U3narenbctBo «O», 2017. — 272 ¢.: u.

8. CanmoBuunuenko, IO. A. buonorusa: nmomarosast noaroroska / FO.A. CagoBHu-
yeHko. — M.: Dkcmo, 2016. — 320 c.

9. CrpaBo4HMK MO JieKapcTBeHHBIM pacTeHusiM. / [lox pen. 3agopoxkHoro, A. M.

— M.: JlecH. mpom., 1988. — 415 c.

10. HHTepHET-pecypchl Mo pa3HbIM pasaeiam Kypca « BUOJIOT U S»

YEJIOBEK

11.  http://school.bakai.ru/?id=newphb041220101544 — Gakaii - BUpTyaJibHas IIKOJIA
110 OMOJIOTHH;

12.  http://muzey-factov.ru/tag/biology - my3eit (hakToB 0 YenOBEKE;

13.  http://humbio.ru - Pecypc «ba3a 3naHuit 110 OHOJOTHH YEIOBEKA» COMCPIKUT
Y4EOHUK 1O MOJICKYJISIPHOW OHMOJIOTHH YeOBeKa, OMOXUMUH, (DU3UOJIOTHH, TeH- HOU
1 OEJIKOBOI MH)KEHEPUU;

14.  http://www.sci.aha.ru/biodiv/index.htm - Pasnen (buopa3HooOpasue u oxpaHa
npuposl) Web-atnaca «310poBbe U OKpyskaromas cpefay. CrnenuaiucTtoB HaBepHs-
Ka 3aMHTEepPECyeT MACIITa0HbIN TeMaTUYECKUil HHPOPMAIMOHHBIA MaccUB MH(OpMa-
IIUOHHBIX pecypcoB Mo OuopazHooOpazuto Poccuu. Takxke vMeeTcss BO3MOXKHOCTD
HaTH HEOOXOIUMYIO0 MH(POPMAIINIO B UHTEPAKTUBHOM 0aze paHHBIX «Poccus B mud-
pax» (ThICAYM MOKa3aTesel Mo BCeM peruoHaM cTpaHbl). Takke pa3MelieHa OHIaiHo-
Basg Kaptorpaduueckas cuctema DataGraf.Net, mo3Bossromnas «Ha JIeTy» CTPOUTH
KapThl, (B TOM YKCJI€ COOCTBEHHBIC) U MTPOU3BOIUTH aHATIU3 UX CYIIEPIIO3UIINN;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxkpyxaromas cpeaa u
310poBbe HaceneHus Poccumy». KOMIIEKCHBIN Tpyd, B KOTOPOM PAacCMarpUBAKOTCA B
MepPBYI0 ouepenb GaKTOphl U MPUYUHBI, ONIPEACIIonre 370poBbe Hammu. Okomo 200
CroxkeToB, Oornee 400 kapT u quarpamm;

16.  www.molbiol.edu.ru - Anaromust u ¢usnosnorus yemopeka. HayuHo- momymsip-
HBIM calT. ba3a 3Hanuii mo 6monoruu yeaoBeka. Ouznonorus, KiIeTouHass OUOJIOTrus,
TCHETUKA, OMOXUMUS;

17.  http://www.psy.msu.ru/illusion/ - 3putenbHbie HLTIO3UK U HeHOMEHBI ((haKyiib-
tet ncuxosioruu MI'Y umenu M. B. JlIoMmoHocOBa).

XNBOTHBIE

18. www.entomology.narod.ru/index.html - «adOpMarmOHHO-TTIONCKOBBIN CalT
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WM «TIOYTH BCE» IO SHTOMOJIOTHM». BOJIbIIIOe KOJIMUECTBO KaYeCTBEHHBIX CCHIJIOK Ha
PYCCKOSI3bIUHBIC CaWThI, TIOCBSAIICHHBIC BCEM CTOPOHAM JKHM3HU Pa3IMYHBIX TPYIII
YJICHUCTOHOTHX, & OOJIBIIIC BCEIO — HACCKOMBIX;

19.  http://www.zooclub.ru/ - «300ky6 (Bce 0 )XMBOTHBIX )». Camasi pa3HOOOpa3Has
WLTFOCTPUPOBaHHAS WHPOPMAIIUs, KaK O JKU3HU JUKHX JKUBOTHBIX, TaK U O JIOMAIIl-
HUX JIFoOMMIIax. Bo3MOXHO monydeHne OeCIUIaTHOM KOHCYJIBTAIIMU 10 COJCPIKAHHIO
Y BETCPUHAPHH;

20.  http://www.zoospace.narod.ru/ - «3oomonus», IpeAOCTaBIsET MaTepral B OC-
HOBHOM O cO0aKax W KOIIKaX: PEKOMEHIAINN 10 WX COACPIKAHUIO M JICUCHUIO, HOP-
MaTHBHBIC JOKYMECHTHI, HH(POPMAIIHIO O KIIy0aX M MMUTOMHHUKAX, OOBSIBICHUS O TPO-
Jake ¥ BBICTaBKax»;

21. http://povodok.ru/en/ - «I1oBogoK», OOUH M3 CaMBIX MHOJHBIX CANTOB, ITOCBS-
IIEHHBIX JTOMAIIHUM KHBOTHBIM;

22. https://apus.ru/ - «O HemoOeauMOM TIO0BU K JKUBOTHBIMY, HHTEPECHAs U pa3-
HOOOpa3Hasi WH(MOPMAIUS O CaMBIX PA3IMYHBIX KUBOTHBIX. OcoOeHHOCTH TIOI00pa
MaTepuaia U ero H3JI0KEHUS JACIAI0T 3TOT CAalT XOPOIIUM TTIOMOIITHUKOM YYHUTEJIIO;
23.  http://www.petslife.narod.ru/ - «Jlomainue >kuBOTHBIE». CalT MOCBSIIEH JI0-
MAaITHAM XUBOTHBIM. OCOOCHHOCTSIM YX0/1a ¥ COICP KaHMSI TOMAITHUX KHUBOTHBIX;
24. http://bigcats.ru/ - «bonbime xorikuy. CalT MOCBSINEH MPEACTABUTEISIM Ce-
MEHCTBa KOIIaYbHX;

25.  http://www.filin.vn.ua/ - WMmmrocTpupoBaHHAs SHIUKIONEANS XKHUBOTHBIX. B
paszenax SHUUKIONEIUH COOpaHO OOJBIIOE KOJUYECTBO MaTepuaioB 000 BCEX BHU-
Jax >KMBOTHBIX. MaTepuaj 60raTo WLTIOCTPUPOBaH, CHA0KEH CCHUIKAMM,

26.  http://www.apus.ru/ - Pecypc «O HenoOenuMoil Jr00BH K KHBOTHBIM» — 3TO
UHTEpECHas M pa3HooOpa3Has MH(OPMAIUA O CaMbIX Pa3IMUHBIX JKUBOTHBIX. OcCO-
OCHHOCTH MMOA0Opa MaTepuaia M €ro M3JIOKEHHs JCNAIT 3TOT CAWT XOPOIIMM TO-
MOIIIHUKOM YYHTEIIIO;

27.  http://www.fishworld.narod.ru - Peibuit mup. Pecypc mOCBSIEH MOTHOCTHIO
OTUM TPEICTABUTEISIM KXUBOTHOTO Mupa. Kiaccudukaius, MpoUCXOXKICHHUE, 3BO-
JIOLIUSI phIO, OMTACHBIE PHIOBI U MHOTOE JIPYTOE.

PACTEHUM A

28.  http://www.herba.msu.ru/russian/index.html- 6oranwdeckuii cepBep MockoB-
ckoro yHuBepcurera. OnuH M3 HaWOoOJee W3BECTHBIX BO BCEM MHPE POCCHHCKUX
OMOJIOrMYECKHUX PECypCOB, UMEIOIINI BEepCUU Ha 8 si3bIKaX. boTaHWYeckre HOBOCTH
(B T. 4. mOApOOHBIA KajeHaaph KOH(pEpeHIUil), CallThl OOTAaHUYECKUX MOApasese-
Huit MI'Y, 6ubnuoreka nzo0pakxeHul pacteHul, OnorpaduuecKkuii pa3iesn «KjIaccu-
K Haykm». Kpome marepuanoB mo 0oTaHMKe OOILIEro xapakTepa, Ha caiite pa3me-
IIICHBI MaTepHralibl 0 boTaHMYeCcKkoM cajie YHUBEpCHTETa, 00 YHHBEpCUTETCKOM [ ep-
O0apun umenu JI. I1. CelpeillnkoBa, NpeAcTaBlIeHa CTApUHHAS KOJJIEKIMS U3 €ro
($hOHIOB;

29.  http://www.lapshin.org/club/plants.ntm - «MockoBckuit Kiyd koMHaTHOTO
I[BETOBOJICTBAY;

30. http://tea.volny.edu/index.php - «Yaii» — kuBast SHIUKIIONEANS Yasi ¥ €ro Tpa-
JTUIAA — UCTOPHS Yasi, OOTAaHWKA W BHIPAIIMBAHKUE Yasi, XUMHUS das, MPOU3BOJICTBO
Jasi, BUJIbI Yasi, yIIaKOBKa M XpaHEHHUE Yas, 3aBapuBaHUEC dasi, Yail U 37J0POBbHE.
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