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BBEOEHUE
CoBpeMeHHbIn  y4ebHbIM npouecc HanpaBfeH He CTOMbKO Ha

AOCTUXEHUe pesynbTaToB B 06r1acTM NpefMeTHbIX 3HaHWKW, CKOSbKO Ha

NMNYHOCTHBLIN pocT pebeHka. OBGyyeHMe MO HOBbLIM 0OOpasoBaTESIbHbLIM

cTaHfapTaMm npegycMaTpuBaeT opraHu3aumio gestenbHocTn pebeHka,

KoTopass CcnocobCTBYyeT pPacKpbITUIO BHYTPEHHEro noTeHuunana KaXaoro

y4yeHuKa, pasBuTue n nogaepxaHue ero TanaHTa.

OaHMM K13 KnroyeBbixX TpeboBaHUM K Buonormyeckomy obpasoBaHuO B
COBPEMEHHbIX YCIOBUAX ABMSAETCH OBMageHne ydawmmMmnca npakTm4eckumm
YMEHUAMN N HaBblkaMu, NPOEKTHO — UCCNefoBaTeNbCKkon AeATENbHOCTbIO.
Mporpamma «B mupe Ouonormm» HanpaerneHa Ha QOPMUPOBAHME Y
yyalmxcss UMHTepeca K u3ydeHuto 6uonorun, passButue npakTUYeckux
YMEHUN, NPUMEHEHNE TMOSMyYEeHHbIX 3HaHWW Ha MpakTuke, MNoAroToBKa
yyalLmMxcs K y4acTmio B OfIMMNNALHOM ABWXKEHUMN.

Peanunsauus JaHHOMN nporpamMmbil eCTeCTBEeHHOHay4HOW
HanpaBfeHHOCTM npegycMaTpuBaeT  UCMONb3oBaHMe  0bopynoBaHUSA,
cpencTts o0ydeHust n BocnutaHus LleHTpa «To4vka poctay.

Paspen 1. KoMmnnekc OCHOBHbLIX XapakKTepUCTUK obOpa3oBaHus:
o6bem, cogepxaHme, NnaHnpyemblie pesynbTaTbl
1.1TMosAcHUTENBHAA 3anucka
[Mporpamma  gononHuUTENbHOro obpasoBaHna «Todka PocTta»
cOCTaBIfieHa Ha OCHOBE HOPMaTMBHO-NPaBoBOM 6a3bl
HopmamueHo-npasogoe obecre4yeHue

» ®epepanbHbiM 3akoHOM OT 29.12.2012r. Ne273-93 «O6 obpasoBaHuu B
Poccunckon ®egepaumny.

* [lpukad MwuHnpoceeweHns Poccum ot 09.11.2018 Ne 196 «O6
yTBEPXOEHUN nopsigka opraHusaumm 7 OCYLLECTBIEHUS
obpasoBartesibHOM OeATenbHOCTU no AONOMHUTENBHbBIM
obLeobpasoBaTefibHbLIM NporpamMmamy.

e KoHuenuuen pasButus  OOMNOSHUTENbHOrO obpasoBaHna B PO,
yTBepxaeHHon pacrnopskeHnem [pasutensctea PP ot 04.09.2014r.
Ne172, npukazom MuHuctepctea npocselleHns PO ot 09.11.2018 r. Ne
196 «OO0 yTBEpPXKOEHUM MopsiAKa oOpraHu3aumMm n OCYLLECTBIIEHUS
obpasoBaTtefnibHON OeATenbHOCTU no AOMNOMHUTENBHbBIM
obLeobpasoBaTenbHbIM NporpaMmmamy.

» CTpaTerven passutus BocnmtaHus B Poccuinckon dengepauymm Ha nepuoa
oo 2025 roga (ytBepxaeHa pacnopshkeHnem [MpaBuTenbcTBa
Poccunckon ®epepauunm ot 29.05.2015 r. Ne 996-p).

* [loctanoBneHueM [ TaBHOTO TOCYIapCTBEHHOTO CAaHUTAPHOrO Bpada PO ot
28.01.2021 Ne 2 «O6 yrBepxkaenuun CanlluH 1.2.3685-21 «['urnennueckue
HOPMATHBBI U TPEOOBaHUSI K 00ECIIEUEHUIO0 0€30MaCHOCTH U (UJIN)
O€3BPETHOCTH JIJIs1 YeIoBeKa (PaKTOPOB CPeJIbl OOUTAHUS.

[Mporpamma CrnocobCTBYET O3HAKOMJSIEHUIO C OpraHu3auuen

KOJTNEKTUBHOIO 1 MHOMBUAYaNbHOro UccrneaoBaHusi, o0by4yeHno B 4ENCTBUN,

no3sondeT YepenoBaTb KOMMEKTUBHYIO U MHAMBUAYANBbHYIO OEATENbHOCTb.



TeopeTuyecknin maTepuan BKNoYaeT B cebsi BONPOCHI, KacatoLmecsi OCHOB
NPOEKTHO-UCCNeaoBaTeNbCKOM OEATENIbHOCTU, 3HAKOMCTBA CO CTPYKTYPOW
paboThl.
1.2 HoBM3Ha, aKTyanbHOCTb W nefarormyeckasa LenecoobpasHoCTb
nporpammbl
AKTyanbHoOCTb nporpamMmmbl. OTNNYNTENBHLIE 0cobeHHOoCTH
nporpammsbl. [lporpamma HanpaeneHa Ha (opMMpOBaHME Y YyyalLUXCA
CTOMKOM MOTMBaAUMM AN U3Y4YEeHUsT OUONOrnMYeckmx Hayk, paclimpeHue
3HaHWN No Gronornn n aKonornn, GOPMMPOBaHME OCO3HAHHOIO OTHOLLEHMUS
K MUPY XMBOW MNpUPOAbl, pasBUTME WMHTEpeca K MEeOULMHCKMM HayKam,
noBbllleHne obpasoBaTefnibHOro ypoBHs. [porpamma gaeT BO3MOXXHOCTb
yyawmmces BblbpaTtb CBOM «BUOMOrMYECKUn MyTb», U MNOBbLICUTbL YPOBEHb
NOAroTOBKM K 3K3aMeHaM.

HoBu3Ha gaHHOM o6pa3oBaTenbLHOM NpPorpamMmmbl B TOM, YTO AaHHas
nporpamMma HOCUT pas3BMBalOLLINN XapakTep, LESbld KOTOpOW sBRdeTcs
dopmmpoBaHME NOUCKOBO-UCCEL0BaTESNTbCKNX, KOMMYHUKATUBHBIX YMEHWUN
LLIKOJSTbHMKOB, MHTENNEeKTa ydaLmxcsi.
3aHAaTNa  pasgeneHbl Ha TeopeTudeckne U npaktndeckme. [puyém
NeAaTenbHOCTb MOXET HOCWUTb KakK rpynrnoBov, Tak M WHAMBUOYaAIbHbIV
Xapakrep.

NMeparornyeckaa LenecoobpasHOCTb NPOrpamMmMbl 3aKNOYaeTcss B TOM,
ytoObl: crnocobcTBOoBaTb cuUcTeMatTm3aumm OBMONOrMYyeckux 3HaHum,
NoSTydeHHbIX BO BPEMS
obyyeHns B o0b6weobpasoBaTenibHOM LWKOME, BOCMOMHUTL Npobensl,
NoslydeHHbIe Npu U3ydeHun npegmeTa bruonormn, paclumpuTbs UMeoLWMecs y
yyalmxcs nporpamMmmMHble Guonormyeckme 3HaHusi C Lenblo NOArOTOBKU K
9K3aMeHaM, K TMOCTynfieHunio B Y4yebHble 3aBedeHusl, a Takke K
ounornornyecknm onuMmnuagam.

1.3 Uenb wu 3agaun pgononHuTensHom obLleobpasoBaTeribHON
nporpammbil

Llenb: co3gaHue ycrnoBun Ond  YCMEeLWHOro OCBOEHUS y4YallMMUCS
NpPakTU4ECKOU COCTaBMAKLLEN LUKONIbHOM  Buonorum " OCHOB
nccnenoBaTenbCkon AeATENbHOCTH.

3apauu:

[NpedmemHsbie:

1. ®opMupoBaHMe CUCTEMbl Hay4HbIX 3HAHWW O CUCTEME XXMBOW
npupoabl U Ha4vanbHbIX NpeacTaBleHNn 0 BMONMOrMYECKUX obbEKTAX,
npoeccax, ABNneHnsax, 3aKOHOMEPHOCTSX;

MemanpedmemHsie:

2. npnobpeTeHMe onbiTa MCNOMb30BaHUS METOO0B BMONOrnM4yeckoun
HayKn Onsa NpoBeaeHUs1 HECMNOXHbIX DMONTOrMYECKUX SKCNEPUMEHTOB;

3. pasBUTME YMEHUMN W HaBbIKOB MPOEKTHO — WCCreaoBaTEeSIbCKOM
NEeATENbHOCTH;

JIu4HOCMHBIE!
4. noaroTtoBKa yyalmxca K y4acTuo B ONIMMNMagHOM OBMKEHUN;



5. hopmurpoBaHMe OCHOB 3KOJSTIOrMYECKOW rPaMOTHOCTH.
[Mpun opraHnsauum obpasoBaTesibHOro npouecca Heobxoanmo obpaTuUTb
BHMMaHWE Ha crneayrouime acnekTbl:

« CcoO34aHMe nopTdonno Yy4yeHuka, MOo3BONsALWee OueHMBaTb €ro
NMMYHOCTHBIN POCT;

« MCNOmb30BaHWe NMNYHOCTHO-OPUEHTUPOBAHHbIX TeXHONormm
(TEXHOMOrMS  pPasBUTUS  KPUTUYECKOTO  MbILISIEHUS, TEXHOMNOorus
NPOBNEeMHOro oby4eHusi, TEXHOMNOrMsS 0by4YeHUss B COTPYyQHNYECTBE,
KENC-TEXHOMNOMMs, MeTO NPOEKTOB);

« OpraHu3auusi NPOEKTHON OEeATENIbHOCTU LWKOSIbHUKOB M NpoBeAeHNE
MUHW-KOHPEPEHUMI, MO3BOMSIOWMX  LWIKOSIbHUKAM  NpeacTaBUTb
NHOMBUAYyarnbHble (U FPYNNOBbIE) MPOEKThI MO BbIOpaHHOM TEME.

1.4 OcoOeHHOCTH BO3PACTHOM TPYIITIBI IeTEH, KOTOPHIM aipecoBaHa mporpamma.

[aHHaga nporpamma npegycMoTpeHa Ha 15 YyenoBek pa3HOBO3paCcTHOM
KaTeropun Ha 6ase WKonbl.

Ha 3aHaTuax ydawmeca onmparoTcsl Ha MNOoJSlydeHHble 3HaHUA Mo
Buonornn, 4To NO3BOSISET BLICTPO M NErko oBflageBaTb HOBbIMU 3HAHUSIMU,
NpaBUibHO U KAYECTBEHHO BbIMOSTHATL NMPaKTUYECKME 3aaHus.

1.5 AgpecaT nporpaMmmbl, CPOKN peanunsauum, HarnpaBneHHOCTb

YpoeeHb rnpozpamMmMbi — 6a30BbIN.

BblinonHeHne nHanBnayanbHOro 3agaHusi: CaMoCTOATENbHbIN BbIOOP
TeM pebEHKOM, MHTEPECHbIX Ana n3ydeHusi. CoctaBneHne nnaHa paboTbl No
M3YYEHUIO TEMbI, HanucaHuto paboTbl C OMNOPOM Ha MPeafoXKEHHbIE
negarorom BapuaHThl.

HanpaesneHHocmb — EcTeCcTBEHHOHay4Has.

Adpecam npozpammbi: 0eTn B Bo3pacTte 11 — 18 ner.

B aTOM Bo3pacTte pebeHOoK okasblBaeTCsi Ha Nopore peansHOM B3pOCion

Xun3Hn. bes pgoctatoyHon yBepeHHoCTU B cebe, NpUHATUS cebs OH He
CMOXEeT OnpenenMTb CBOM AarbHENLWnnN NyTb.

LleHTpanbHbIM xe HOBOOGOpa3oBaHMEM nepunoga
CTaHOBUTCS camoornpeaeneHme, npodeccnoHanbHoe n
nnyHocTHoe. Co3aaeTcs Tak Ha3blBaEMbIl XXN3HEHHbIN nnaH:
CTapLUEKITaCCHUK peLlaer, Kem ObITb (NnpodeccmoHaneHoe

camoonpegerneHne) n Kakum bbiTb B cBoen Byayuien XusHu (IMYHOCTHOE
WM MoparnbHOe camoonpeeneHue).

Ewe oouvH MOMEHT, CBSi3aHHbIM C camMmoonpefeneHnemM, - U3MeEHeHue
y4yebHon moTmBaumn. CTapLleKkracCHUKK, BeayLyo AeAaTeNTbHOCTb KOTOPbIX
06bI4HO Ha3bIBaOT y4eOHO-NpodeCCMOHANbHON, HAYMHAOT
paccMmatpmBatb y4eby kak Heobxogumyto 6asy, npennocbinky 6yayuien
npodgeccnoHanbHOn eaTenibHOCTU. VX MHTepecytoT, rmaBHbIiM obpasom, Te
npeaMeTbl, KOTopble UM ByayT HYXXHbl B AanbHEWLWEM, UX CHOBA HauYMHaeT
BONMHOBaTb YCMNEBAEMOCTb, MOSABMSETCA CO3HATENbHOE OTHOLLUEHNE K
Y4YEHUIO



Cpoku peasniuzauyuu npoz2pamMmabil.

[Mporpamma paccymTaHa Ha 3 roga o0y4eHus.
MpoaoMmKNTENBHOCTL OAHOrO 3aHATUS PaBHO OAHOMY akKageMUYecKoMy
yacy (45 MUHYT).

| roq oby4eHuss — 136 yaca. YactoTa 3aHATUIN — 4 pasa B HeZeso Mo

45MUNHYT.

Il ron o6yyeHuns — 136 yaca. YactoTa 3aHATUM — 4 pa3a B HeAernto no
45MUHYT.

[l rog 06y4eHunsa — 136 yaca. YactoTa 3aHATUM — 4 pa3a B HeZento no
45MUHYT.

[pynnbl POpMUPYIOTCA C Y4ETOM MHOUBUAYAlNbHbLIX U TBOPYECKUX
cnocobHocTen geTen.
dopma 3aHsmuu — rpynnosasi. KonmyecTtBO ydvawmxca B rpynne
MakcumanbHoe — 15, MMHuMmanbHoe — 15.
[MnaHnpyemble pesynbTaThbl

TpeOoBaHusi K YPOBHIO 3HAHWIl, YMEHHIl M HABBIKOB 10 OKOHYAHHIO

peajim3auMu NporpaMmbi:

e HMETh MpeJCTaBIeHUE 00 HCCIENOBaHUH, MPOEKTe, cOope u o0paboTKe
uH(pOpMaIK, COCTABIICHUH J0KJIa/1a, TyOJIUYHOM BBICTYIUICHUH;

o 3HaTh, KaK BbIOpATh TEMY UCCIEAOBAHUS, CTPYKTYPY UCCIIEI0BAHMUS;

e yMETh BHIETH MpoOJEMy, BBIJBUTATh THUIOTE3bI, IJIAHUPOBATH XOJ
MCCTICIOBAaHMSI, 1aBATh OMPEICIICHUS TIOHITHIM, Pab0TaTh C TEKCTOM, JeJIaTh
BBIBO/IbI;

e yMeTh paboTaTh B TPYIIIE, IPUCIYIINBATHECA K MHEHUIO YICHOB TPYIIIIHI,
OTCTanBaTh COOCTBEHHYIO TOUKY 3PCHUS;

e BJIAJICTh TUIAHUPOBAHUEM M MMOCTAHOBKOW OMOJIOTHUYECKOTO SKCTICPUMEHTA.

1.6 lNnaHnpyemble pesynbTaThl

lnaHupyembie pe3ynbmamabi

JIuunocmmuuie pezynomamot:
® 3HAHWS OCHOBHBIX IPUHLIMIIOB U IPABUJI OTHOLIEHUS K )KUBOU NPUPOLE;
® pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HAMIPABICHHBIX HA U3YUYEHUE KUBOU
IPUPOJIBI;

e Pa3BuTHE MHTEUIEKTYabHBIX YMEHUHN (JOKa3bIBATh, CTPOUTH PACCYKJICHUS,
aHaJIM3UPOBaTh, CPABHUBATH, JAEJIATh BHIBOJLI U IPYTOE);

® SCTETHUYECKOIrO OTHOIIEHUS K )KMUBBIM OObEKTaM.

Memanpeomemmuwte pe3yiomamol:
® OBJIAJICHUE  COCTABJSIOIIMMHU  HCCIEAOBATEIbCKOM W IMPOEKTHOU
NEeSATETLHOCTH: YMEHHE BHJETh MPOOJeMy, CTaBUTHh BOIPOCHI, BBHIIBUTATH
TUTIOTE3bI, JaBATh OMPECIICHHUSI TOHATUAM, KllacCUu(DUIIMPOBaTh, HAOIIOIATh,
NpPOBOAUTh  DKCIEPUMEHTHI,  J€JaTh  BBIBOJABI U 3aKJIIOUYCHUS,
CTPYKTYPUPOBATh MaTepuai, 00bICHITh, JOKA3bIBATb, 3aIUIIATH CBOU UIIEH;

e yMmeHue padoTaTh C pa3HbIMU UCTOYHUKAMM OMOJIOTMYECKON MH(POpPMALINH,
aHAJIM3UPOBATh U OIIEHUBATHh MH(GOPMAIIHIO, TPE0OPa30BHIBATH HH(POPMAIIHIO
U3 OJHOU (POPMBI B IPYTYIO;



¢ YMCHHUC aJACKBATHO HCIIOJIB30BATh PCYCBBLIC CPCACTBA A IAUCKYCCUHU U
AprymeHTanu cBOEH O3, CpaBHUBATb Pa3HbIC TOYKHU 3pPCHHUA,
apryMEHTHUPOBATH CBOIO TOYKY 3pEHMUS, OTCTaUBATh CBOIO IMO3UIIHIO.

Ilpeomemmnuie pe3yromamai:
1. B nosHaBaTenbHOW (MHTENNeKTyanbHon) cepe:
e BblAeNeHNEe CyLLECTBEHHbIX MPU3HAKOB BMONOrMYEeCcKnX o0 bLEKTOB
1 NPOLLECCOB;
Knaccudukaums — onpegenexHve NPUHAANEXHOCTH
Buonorndyecknx OBBLEKTOB K oOnpenenieHHONW cuctemMaTuyecKou
rpynne;

e 00bscCHeHMe ponu OuonorMm B NPaKTUYECKON OEATENbHOCTU
nogen;

e CpaBHeHMe Ounonornyecknx OOBLEKTOB M NPOLIECCOB, YMEHME
aenaTb BbIBOAbI M YMO3aKMOYEHUs1 HA OCHOBE CPaBHEHMUS;

e ymMeHne paboTtaTb C onpegenutenamu,  nabopaTopHbIM
obopynoBaHueM;

e oOBfnageHwe meTodamu OuonorMyeckom Hayku: HabnwogeHve U
onucaHne 6uonornyecknx OOBLEKTOB W MNPOLLECCOB; MOCTaHOBKAa
BMONOrnyecKknx aKCNEPMMEHTOB N OO bSICHEHNE UX Pe3ySbTaTOoB.

2. B ueHHOCTHO-OpMeHTaLMOHHON cipepe:

e 3HaHMe OCHOBHbIX MNpaBwUIl NOBELEHUS B NPUPOLE;

e aHanuM3 W oOueHKa nocCneacTBUN [OeATeNbHOCTU 4YerioBeka B
npupoae.

3. B cdhepe TpyooBon oeaTenbHOCTHU:
e 3HaHMe 1 cobnogeHne npasusn paboTbl B kabuHeTe Guonoruu;

e cobOniogeHne npasun paboTel ¢ Buonorndyecknmn npubopamun
WHCTPYMEHTaMMW.

4. B acTeTnyeckoun cqgepe:

e OBMageHNe YMEeHMEM OLEHMBATb C ICTETUYECKOW TOYKU 3peHus
00 BbEKTbI XXMBOW NpUPOabI.

Yuawuecsi 6ydym 3Hamb:

* yyalmmncs ymeeT NOHMMAaTb NPOLECChI, MPOUCXOAsLME B OKpPY>XKatoLLEM
MUpPEe Ha OCHOBE COBCTBEHHbLIX HABMOAEHUN U €CTECTBEHHOHAYYHOrO
nogxoaa, dopmynupoBaTb Hay4HO 060CHOBaHHbIE BbIBOAbI;

° yyawmncsa  Brnageet  HaBblkamMuy  aHanm3a  uHdopmMauuum U1
npeacTaBneHns nepen ayantopmen pesynbtatoB CBoOen paboThl;

* yyalwmmncs OEeMOHCTPUPYET OTBETCTBEHHOE OTHOLLEHWE K npupoae
POAHOro Kpasi, NPUpPOAHOMY OOCTOSIHUIO CBOEW CTpaHbl, NfaHeTbl B
Lenowm;

* yyawmmncs Bnageet WMHGOPMALUMOHHBbIM  MNOTEHUMaNoM O nyTax
NOCTPOEHUS NHAUBUAYASTbHOW NPOJPECCUOHANbHOW TPaeKTOpUN.

Yuawuecsi 6ydym oby4eHsbi:
* yyawmmncs snageet nabopatopHbiMn npubdopamu;



* JEMOHCTPUPYET HEeKOoTopble MopdomeTpuyeckme u uU3anonornyeckmne
nokasaTtesiv 340pOBbS LLUKONbHUKOB;
* yMeeT cTaTucTudeckn obpabaTbiBaTbh pe3ynbTaTthl UCCNESOBaHUN;
* yMeeT NpeacTaBnATb CBOU pe3ynbTaTthl nepen ayautopuen;
* yMeeT paboTaTb C Hay4YHOU NUTEPaTYypPOn;
* ymeeT 0pOopMIIsATL pesyrnbTaTbl CBOUX WUCCeAOBaHUN B BUAE Te3UCOB
pedepaToB 1 cTaTen.
Paspen 2. Komnnekc opraHM3auMoHHO-NeAarorm4eckmux ycrioBum,
BKNnovawowmm hopMbl aTTtectaumm»
CTpyKTypa nporpamMmmbl
[Mpn n3yyeHnn pa3genos LWKOMbHMKM CMOTYT NOYYyBCTBOBaTbL cebs1 B poniu
yyeHbIX N3 pasHbix obnacten 6uonornn. botaHMka — Hayka O pacTeHUsIX.
3oonorMs  — Hayka, npegMeToM U3Yy4YeHUss KOTOPOW  ABNSATCS
npegcraBuTeniv LapcTBa XMBOTHbIX. Mukornorms — Hayka o rpubax.
dusmonorna — Hayka O XW3HEHHbIX npoLeccax. JKoNorma — Hayka o
B3aMMOEeNCTBUAX OpPraHM3MoB C OKpyXatoLlien cpenon. bakrepuonorng —
Hayka O bakTepusax. OpHuTONOrMS — pasgen 300510TMn, MOCBALEHHbIN
n3ydeHmo  ntud. buoreorpadpus —  Hayka, KoTopaa  um3yyaeTt
3aKOHOMEPHOCTN reorpaduyeckoro pacnpocTpaHeHna n pacnpegerneHuns
opraHnsmoB. CuctemaTvka — HaydHad OuCcuunivHa, O Knaccudukaumm
XuBbIX opraHM3amoB. Mopdgonorust nsyyaeTt BHellHee CTPOeHne opraHu3ma.
2.1. CogeprxaHue nporpamMmmbl
COLEPXAHWE
NMEPBbLIN ro OBYYEHUA
NnaHupyemble pe3ynbTaTthl:
JInyHoCTHBLIE:
- 3HaHWEe OCHOBHbIX MPUHLUMMNOB M NMpaBuSl OTHOLLIEHUSA K XXMBOW NpUpoae,
OCHOB 30p0OBOro obpasa Xn3Hu 1 300poBbecbeperarLLnX TEXHONOIMI;

- hopMmMpoBaHUE MOHMMAHUS LLIEHHOCTM 300PpOBOro 1 6esonacHoro obpasa
XU3HU;

- chOPMMPOBAHHOCTb MO3HaBaTEellbHbIX WHTEPECOB U  MOTMBOB,
HanpaBneHHbIX HA U3YYEHME XKUBOW NPUPOAbI; UHTENNEKTYamNbHbIX YMEHWIA
(nokasblBaTb, CTPOUTb PACCYKAEHWS, aHaNM3MpoBaTb, CpaBHMBATb, AeNnaTb
BbIBOAbI U Ap.); 3CTETUYECKOIro OTHOLLUEHUS K XXMBbIM O0ObeKTaM.

MeTtanpeaomeTHble:

- YMEHMe OpraHu3oBaTb CBOK Y4EOHYH AesaATenbHOCTb: onpeaensTb Luenb
paboThl, CTaBUTb 3agauu, nrnaHMpoBaThb — onpeaensitb
nocnegoBaTenbHOCTb AENCTBUIA M MPOrHO3NPOBaTb pel3ynbTaTbl paboThl.
OcyLLecTBNSATb KOHTPOITb M KOPPEKLMIO B Cry4ae 0OHapyXeHMs1 OTKITOHEHWI
N OTNNYMIA NPU CINYEHUN Pe3ynbTaToB C 3afaHHbIM 3TanoHoM. OueHka
pe3ynbTaToB paboTbl — BblAENEHNE Y OCO3HAHNE YYaLMMCS TOrO, YTO YXKe



YCBOEHO M YTO €ellle MOAMEXNUT YCBOEHMIO, OCO3HaHME KavyecTBa M YPOBHS
YCBOEHUS;

- OBflageHne COCTaBnAlWMMN  UCCenoBaTeNbCKOM N MPOEKTHOW
AEeATEeNbHOCTU, BKMNOYasi YMeHUst BuOeTb npobrnemy, CTaBuUTb BOMPOCHI,
BblOBUraThb rmnoTessbl, JaBaTtb onpeneneHus NOHATUSM,
KnaccuduumpoBaTtb, Habnwgatb, MNPOBOAUTb 3KCNEPUMEHTLI, AenaTtb
BblBOObl W 3aKMOYEHUsl, CTPYKTypupoBaTb Martepuarn, OObSCHATD,
JoKa3blBaTb, 3alluLiaTb CBOU NOEW;

NMpeaomeTHble:

- yMeHue pabotaTb C pasHbIMA MUCTOYHWKaAMU MHOPMALMN: TEKCTOM
y4yebHuKa, Hay4HO-MOMyNAPHOU nuTeparypowm, crnosapsimu n
crnpaBoOYHUKaMK; aHanuaMpoBaTb UM oueHMBaTb  MHJOPMAaLMUIO,
npeobpa3oBbiBaTb €€ U3 0gHON hopMbl B APYrYIO;

- YMEHWe co3gaeatb , MPUMEHSTb N Npeobpa3oBbLIBaTb 3HAKU U CMMBOIbI,
MOOENM U CXeMbl ANs pelleHnst y4ebHbIX 1 No3HaBaTeNbHbIX 3a4au

- yMeHue paboTaTtb C pa3HbIMU UCTOYHUKAMM B1OMNOrMYeckomn MHopMaLnK:
HaxoanTb OMONOrMYeckyrd WHgoOpMaUMo B TeKCTe y4veOHuKa, Hay4Ho-
nonynsipHon nuTepaTtype, OMONOrMYecKknx CrioBapsix U CrnpaBoYHMKaXx.

Yuawuecsi 6ydym 3Hamb:
yMeeT BblAesIATb CyLLEeCTBEHHbIE NMPU3HaKkn bnonornyecknx o6bLeKToB
(OTANYUTENBHBLIX MPU3HAKOB XXWBbIX OPraHW3MOB; KIIETOK WM OpraHn3mMoB
pacTeHun, rpudoB n bakTepuu;
ymeeT OOBbSACHATb ponb Guoniormm B nNpakTUYeckon AeATeNlbHOCTU
nogen; Mecta WM ponu YenoBeka B nNpupode; poactea, OOBLLHOCTU
NPOUCXOXAEHNA W  3BOMIOLUMA  PaCTEHUMM W XKUBOTHLIX (Ha npumepe
COMOCTaBfIEHUS] OTAENbHbIX FPYNM); POSIN Pa3SINYHbIX OPraHU3MOB B XU3HU
yerioBeka; 3HayeHus Ouonoruvyeckoro pasHoobpasus Ans coxpaHeHud
brnocdeps;
: ymMeeT cpaBHuBaTb 6buornorndyeckne obOBLEKTbI M Mpouecchbl, yMeTb
Aernartb BbIBOObl M YMO3aKMHO4YEHUA Ha OCHOBE CpaBHEHUS;
yMeeT BbIABNATb NPUCNOCODNEHNA OpraHn3MoB K cpefe obuUTaHuS;
TUMbl B3aUMOAENCTBUSA pas3HbIX BUOOB B 3KOCUCTEME; B3aMMOCBA3N MeXay
0COBEHHOCTAMM CTPOEHUS KITETOK, TKaHEMN;
Yuawuecsi 6ydym obydeHsbil:
Bnageet npasunamu paboTbl C¢ Buonorndyeckumu npubopammn u
WHCTPYMeHTamu (NpenapoBarnbHble Urfbl, CKanbnenu, nyrnbl, MUKPOCKONbI).
ymeeT cpaBHMBaTb 6Guonornyeckne ob6BLEKTbI M MpPoOUECcChbl, YMeTb
Aenartb BbIBOAbl M YMO3aKMOYEHNA HA OCHOBE CPaBHEHUS
BBenenue. ( 2 yaca) Bo BBeieHnH yyaimuecs 3HaKOMSTCS € MJIAHOM pabOTHI U
TEXHUKOM 0€301aCHOCTH IMPH BBITOJIHEHUH JTA00PATOPHBIX padoT.
1. 3 yero coctout pacteHne? (20 yacos.)



CTpoeHune pacTUTENbHOM KNETKMN.

Teopusi KopeHb. Bugbl kopHein. BeTBneHne kopHs. 3HayeHne KopHs. Nober.
CtpoeHune nobera. CtpoeHne no4vek. BugonameHeHusi noberos

Jlnct. CtpoeHune koxunubl nucta. CTpoeHne MAKOTU Nincta. 3HadveHmne XNIok
nucta. BbolgeneHue pacteHuem kucrnopoga. VicnapeHue oAbl pacTeHUEM.
Jlnctonag.

Ctebenb. CTtpoeHune ctebns. dyHKkuum ctedbns

LiBeTok. CTpoeHuMe n 3HayeHne LBeTKa.

[Mnoabl. CTpoeHne n 3HavyeHne. Cnocobbl pacnpocTpaHeHUs

Cemsa. CtpoeHune n coctaB ceMsiH

lNpakmuka JlabopaTopHasa pabdoTta « CTpOEHME KOXULbI NyKay.
JTabopaTtopHas paboTta «[BmKeHne umMTonnasmbl»

JTabopaTtopHas paboTta «OnpeaeneHne 30Hbl pocTa KOPHSI»

JTabopaTtopHasga paboTta «CTpoeHune novek»

OnbIT «BblgeneHune kucropoga pacteHuemy». OnbIT «McnapeHne BoAbl
NNCTbSAMMN»

[MpakTnyeckaa pabota «OnpegeneHne Bo3pacTta CTBOMa MO  COUMy»
JTabopatopHaga paboTta «[llepeaBmxkeHne Boabl U MUHEPAnbHbLIX CONen rno
ctebntoy» JlabopatopHasa paboTa «[BMXeHMe opraHnU4Yeckux BELLECTB Mo
crebnto» JlabopatopHaa pabota «CTpoeHne cemeHn  aconuny»
JTabopatopHas pabota «CTpoeHMe ceMeHu nweHuubl» JlabopaTopHasd
pabota «CocTaB CEMAH»

2. Kak xuBet pacteHue? (11 yacoB)

Teopusi. Kak nutaetcsa pacTteHne? BosgywHoe nuTaHue pacTeHun.
[MouBeHHOE NUTaHWe pacteHun. Yaobpenus. Buabl yaobpeHui. MNutaHme un
POCT MPOPOCTKOB.

Kak pactet pacteHne? PocT kopHen n nobera. Kak MOXHO NOBMUATL Ha POCT
pacTeHusi. Bo3genctBme 4yenoBeka Ha KOPHEBblE CUCTEMbI KynbTYpPHbIX
pacTteHun. ObpaboTka noysbl. [lonue n ocyweHne no4vsbl. PopmmnpoBaHmne
KpOHbI pacTteHun. MNpuwunka n nnkuposka. ObiwnT nNn pacteHmne? [bixaHmne
KopHen. [bixaHne nuctbeB. [bixaHne cemaH. Kak aBuraetca pacteHue?
[BmxeHne cTebns u NUCTbLEB.

Kak npopactaeTt cema? Ycnosusi npopactaHnsa ceMsiH. BcxoxecTb ceMsiH.
Cpoku nocesa. [nybuHa 3agenku cemMsiH.

lNpakmuka. MNpakTnyeckaa pabota «ObpasoBaHMe OpraHNYECKMX BELLECTB
Ha cBeTy» [lpakTuyeckas paborta «BnusiHue ynobpeHuii Ha poCcT pacTeHUs»
MpakTnyeckaa paboTta «lMpuwmnka rnaBHoro KopHsa» MNMpaktndeckasa paboTa
«Pa3Butne 6okoBbIx Nnoberos»

[MpakTnyeckaa pabota «BnusHne UTOrOPMOHOB Ha POCT U pas3BUTUE
pacTeHun»

JTabopatopHasa paboTta «Pa3Butrne NpopoCTKOBY

OnbIT «3HavYeHne BO3ayxa Onda pocTta U pasBUTUS KOPHEN»

OnbIT «[blxaHne NUCTbEBY

OnbIT «[dbIXxaHne ceMaH»



[MpakTnyeckaa paboTta «[BwkeHue cTebns pacTteHus» [lpakTudeckas
paboTa «[ABMXeHne NMNCTbLEBY

[MpakTnyeckaa pabota «BrnvsiHMe pasnuyHbIX YCrOBUA Ha MNpopacTaHue
cemMsaH» [pakTnyeckas pabota «OnpegeneHmne BCXOXXECTU CEMSHY

3. BbipacTtu cam. (6 yaca)

Teopus. NpuMeHeHMe NOSyYeHHbIX 3HaHWWM Ha npakTuke. O3efieHeHue
LLUKOSbHbIX KNymO. MNocagka n yxon 3a pacTeHUAMM.

lNpakmuka. MNpakTnyeckaa pabota «llocagka ceMsiH B KOHTEMHEpPbI U
OTKPbITLIN  TPYHT» [lpakTuyeckas pabota «[lMuknpoBaHne paccagbl
UBeTouHbIX KynbTyp» [lpaktnyeckaa pabota «Bbicagka paccagpbl
LBETOYHbIX KynbTyp B OTKPbITLIM rPYHT» [NpakTuyeckas pabota «Yxopn 3a
LBETOYHbIMU KIyMBamm»

4.0T MMKpoOcKona Ao Mukpobuonoruun (17 yacos)

Teopusi. YcTponctBo Mukpockona. [lpaBuna paboTbl ¢ MUKPOCKOMOM.
[MpurotoBneHne npenapatoB WCTopua OTKPbLITUS MUKpPOCKoNa. Y4eHble
nccnegoBartenv, BHeECLUME BKNAa4 B U3y4YeHNe MUKPOOPraHM3MOB.

®paHuysckun Mmukpoduosor Jlym lMactep (1822 — 1895r), Hemeukui
y4yeHbln PobepT Kox
(1843 — 1910r) OCHOBOMOMNOXHUKN COBPEMEHHOM MWUKPOOMOSOrnu.
OcHOBHble HanpaBneHUss COBPEMEHHON MUKPOOWOMOrnK: reHeTnyeckas u
KneTo4YHasi MHXEeHepUs, NCNOoSb30BaHNe MUKPOOPraHM3MOB U NPOLYKTOB UX
XN3HeOesaATeNbHOCTM B MPOMbILUIIEHHOCTH, CEfbCKOM  XO35IMCTBE W
MeanuuHe, obblida HedpTU U MeTansnoB, OMMCTKa BOA, MOYB, BO3gyxa OT
3arpsisHMTenen, noggepXaHume n coxpaHeHue MNOYBEHHOro MNIo4opoaus.
YCTpPONCTBO MUKpPOCKONa 1 npasuna paboTbl ¢ HUM. [paBuna obpaleHusi ¢
nabopaTtopHbiM 060pyaOBaHMEM.

Xumusi n brnonorusi. XUMMYeCKni CoCTaB XKXUBOW KITETKU: HEOPraHn4yeckne
(BOOa N MUHeparnbHble COnn) KU opraHudeckne (6enkn, Xupbl, yrrnesoabl,
BUTaMWHbI) BellecTBa. buonornyeckasi ponb BOAbI B XMBOW KreTKe.
doTocuHTE3. Xnopodunn. buonornyeckoe 3HadeHMe XuUpos, OENKos,
aUpHbIX Macen, yrneBodoB W BUTAMWHOB [N KU3HELEATESIbHOCTU
OpraHnU3MoB.

KneTka - eanHuUa CTPOEHUSA, XU3HEOEATENTbHOCTU, pOCTa U pas3BUTUMA
opraHnsmoB. MHoroobpasue krnetok. CTpoeHue npo - N 3yKapuoTuyYecKom
KneTku. [leneHne KneTku.

B3anmocBA3b CTpoeHNsa U YHKLUIA YacTen N OpraHoMa0B KINeTKU - OCHOBA
ee uenoctHocTn. CpaBHUTENbHas XapakKTepUCTUKa KIETOK pacTeHuH,
XMBOTHbIX, OakTepun, rpmbos. WccnegoBaHns npuvpogbl C  MOMOLLbIO
MUKpOCKona.

Buabl TkaHen, oTnnumne pacTUTenbHOM TKaHM OT XXMBOTHOW, OCOBEHHOCTHU
CTPOEHUS N PYHKLMN TKAHEMN.

[leMmoHcTpauum

. Konnekums rotoBbix MUKpoONpenapaTos.



lMpakmuka. MNpakTnyeckaa pabota Ne 7-16. YCTpPOMCTBO MUKpOCKOMa.
[MpurotoBneHne wn wu3ydeHne MukponpenapaTtoB. [lpaBuna paboTbl C
LM POBbLIM MUKPOCKOMOM.

[MpurotToBneHne MUKpoONpenapaToB KMNEeTOK KOXWULblI Yellyn Jyka, KreToK
nucTa anogewu, NNogoB ToMaTta, LWMNOBHUKA U Ap.

PaboTa c roToBbiMM NpenapaTtamMmmn TKaHEN.

TBopueckas macTepckas «Co3gaHme Moaenn KneTkny.

5. baktepuu (7 4)

Teopus. YcnoBua xmnsHu 6Gaktepuin. dopma n ctpoeHne b6aktepuarbHbIX
KneTok. BHewHne wn BHYTpeHHWEe CTpyKTypbl. [loBegeHne 6GakTepun.
Cnocobbl nutaHusa. PacnpocTtpaHeHne u 3HayveHne 6Gaktepuin. Ponb
BakTepuin B buocepe: 6akTepun rHneHna — MMHepanmsaumns opraHn4ecknx
BewecTB; ©Oaktepum nNOYBEHHble — Mo4yBoobpasoBaHue; HGakrepun
asoTukcmpyrome — oboralleHne noYBbl a3oToM; LmaHobakTepuu.
3HayeHMe OakTepun B >KMU3HU YernoBeka - MOSIOXKUTENbHas pPosSib B
XO3ANCTBEHHON [AOEATENbHOCTU: MOJSIOYHOKUCNbIE, BakTepun B6poXeHus:;
oTpuuaTtenbHass — rHUEHWEe MNPOAYKTOB MUTAHUS, MaTOreHHble OakTepuu
BO30yauTenu 6GonesHen y 4erioBeka, XMBOTHbIX M pacTeHun. MeTtogpl
OopbObI ¢ BakTepuamu. Nactepmsauns, ctepunusaunst, 4e3anHAEKUUSI.
lNpakmuka. MNpakTuyeckaa padota Ne 17-19. lMoceB n HabnwogeHne 3a
pocTom bakTepuin. baktepumn 3y6HOro HanéTa.

BakTepun kapToeribHOM nanoYku.

6. lNnecHeBble rpubbLI (6 4)

Teopus. 'pubbl npefcTaBuTenn ocoboro uLapcTBa XUBOW NPUPOAbLI.
MpusHakn rpubos. Knaccudpukaumss rpmboB. OCoBEHHOCTU MNIIECHEBbLIX
rpnoos.

3HayeHne nnecHeBbix rpmboB. Lpoxokn. CTpoeHne U porib OPOXKEN B
XW3HM YenoBeka.

lNpakmuka. MNMpaktnyeckaa pabota Ne 20-22. BelpawmBaHne wu
nccnegosaHue nnecexHn. Mykop, lNeHnymnn.

Brinanue temnepartypbl Ha POCT MAECHEBbLIX U OPOXKEBbLIX rPMOO0B.

7. Bopopocnu (8 4)

Teopus. Mukpockonnyeckne BOLOPOCHN — Tpynna HU3WKUX pPacTeHUN.
OOHOKNETOYHbIE, MHOFOKIETOYHbIE M KOSIOHMarnbHble  BOLAOPOCHM.
Ocob6eHHOCTN CTPOEHUS U XKU3HeaeAaTeNbHOCTU. 3HaYeHne BOOOPOCHEN B
NpUPoAE 1 XNU3HWN YEeNOoBEKa.

lMpakmuka. MNpaktnyeckaa pabota Ne 23-24. /3ydyeHue OOHOKIETOYHbIX
BOOOPOCSIEN MO roTOBbIM MUKpOrpenapaTtam npenaparam.

Bogoopocnu — obutatenun aksapmyma.

8. NNabopaTtopusa «buonHamkauma» (5 4)

Teopus. BuonHgnkaumsa okpyxatowien cpeapbl. JinxeHonHankaumns. Itorosoe
3aHAaTHe.

lNpakmuka. MNpakTuyeckaa padota Ne 25-26./iccnegoBaHne TOKCMYHOCTU
OTXOO0B C MOMOLLIbIO OBCa NOCEBHOTO.

9. Paccka3bl no 6uonorumu (20 yacoB)



Teopusi. buoHuka, ee Bnabl. HenpobuoHmka. ApXUTEKTYPHO-CTpOUTENbHAA
ObunoHuka. brnotek. buomnmeTuka. buommnmmnkpus. Irorosoe 3aHsiTue.
YdyeHunyeckast KoHdepeHuus. «Bblgalowmecs  6uonormny.  «Uctopusa
Buonorumy.
KoHkypc coobuweHun yyawmxcsa. «Moe nwobumoe xmBoTHoe». «17
COBPEMEHHbIX TEXHOSIOMNI, KOTOpPbIE J04M N03auMCTBOBaNU y Npupoabi».
lpakmuka. lNogrotoBka M 3awjuta TBOPYECKUX OTHETOB O MPOBELEHHOU
nccnegosartenbckon paboTe.
[aHHble 3aHATUA NpoBOAATCA B dOpMeE KOHJPEPEHLMN UNN KPYrioro crtona
(B TeyeHue ropa). Yyauwmecs BbICTYNnawT C KpaTKUMUW TBOPYECKUMMU
oT4yeTaMu MO N3y4YeHHbIM NpobnemMam, pacckasblBaloT O pe3yribTaTax CBOUX
nccrnengoBaHUN.
10. «JlabopaTopus JleBeHryka» (5 yacoB)
Teopus. Metonpl HaydHOro wuccienoBanus. JlaboparopHoe o000pylnoBaHHE W
npuOOpHl I HAYYHBIX HcchaeAaoBaHuil. Mctopust u300peTeHus: MUKPOCKOMa, €ro
YCTPOMCTBO U mpaBwia paboTbl. TeXHHKAa MPUTOTOBIEHUS BPEMEHHOIO
MUKponpenapara. Pucyem no npapuiiaM: rnpaBuiia OMOJIOrHYECKOr0 PUCYHKA.
Ilpakmuueckue nadopamopuvie padomoi:
- YCTpOUCTBO MUKPOCKOTIA
- [IpuroroBnenue u paccmMaTpuBaHUE MUKPOMPENAPATOB
- 3apucoBKa OMOJIOTHYECKIX 0OBEKTOB
Ilpoekmno-uccneooeamenvckas 0esaAmenbHOCHb:
- Munu — uccnenoBanue «Mukpomup» (paboTa B Tpymmax ¢ MOCIEAYIOMIEH
IIpE3EHTaLNEN).
11. IllpakTuyeckasi 6otanuka (16 yacos)
Teopus. denonornyeckue HaOMOMeHUS. Bejenue gHEBHMKA HAOIIOJCHUM.
["epbapuii: 060pyi0oBaHKE, TEXHHUKA cOOpa, BBICYIIMBAHUSA U MOHTUPOBKU. [IpaBuiia
pabota c omnpenenuTensMu (Te3a, aHTUTE3a). Mopdojgornueckoe ONMUCaHHE
pacTeHuil o miany. Peakue u ucueszaroiue pactenus bamkoprocrasa.
lIpakmuxka. IIpakmuueckue u 1adopamopnsie padonmui:
e Mopdonoruueckoe onucaHue pacTeHUM
e Onmnpenenenue pacTeHUil 1Mo repOapHbBIM 00pa3laM U B O€3TMCTBEHHOM
COCTOSIHUH
e MoHnTHupoBKa repobapus
Ilpoekmno-uccneooeamenvckas 0esaAmenbHOCHb:
e (Co3manue katamora «BuaoBoe pa3zHOOOpas3ve pacTeHHl MNPHUIIKOIBHOM
TEPPUTOPHUI
e [lpoext «Penkue pacrenust KpacHosipckoro kpasi»
12. IllpakTuyeckas 300;10rus (7 4acoB)
Teopus.
e 3HaKOMCTBO C CUCTEMOM >KMBOW MpUpOAbl, LAPCTBAMU XUBbIX
opraHnsamoB. OTNnYMTENbHbIE NPU3HAKN XXUBOTHbIX Pa3HbIX LApCTB U
cucTemMaTu4ecKux rpynn.



e KN3Hb XMBOTHbIX: ONpeaeneHne XMBOTHbIX NO cregam, NpoayKTam
XunsHegeatenbHocTU. OnNucaHne BHELLHEro BMAa XXMBOTHbIX MO NNaHy.
O u4yem pacckasblBalOT CcKerneTbl XUBOTHbIX (ManeoHTonorus).
MuuweBble Lenoykn. XKU3Hb XXMBOTHbIX 3MMOW. [TogkopMKa NTul,.
lpakmuka.
lMpakmu4eckue u nabopamopHbie pabomabi:
PaboTa no onpeaeneHunto XXMBOTHbIX

CocTaBneHue NuLLEeBbIX Lienoyek
OnpepneneHne 3KONOrM4YeCcKom rpynnbl XXMBOTHbLIX MO BHELLHEMY BUAY
deHonornyeckme HabnwaeHna «3uMa B KU3HM pacTeHUA U
XXMBOTHbIX»
lMpoekmHo-uccrnedoeamersibCcKasi 0essmesibHOCMb:
e MuHun — nccnegosarHue «l1TMLUbl HA KOPMYLLKE»

e [lpoekTt «KpacHas kHura xmnBoTHbIX KpacHosipckoro kpasa»
13.Bbuonpaktukym (6 yacos)

Teopusi. Y4ebHO - uccnepgoBatesfibckasi AearenbHOCTb. Kak npaBurbHO
BblbpaTb Temy, onpegenntb Uefb WM 3adadn uccregosaHuda. Kakue
CYLLECTBYIOT MeTOAbl UccrienoBaHui. [pasuna ogoopMIieHns pesynbLTaTos.
NcTouHUKM nHpopmaumm (bubnuoteka, MHTEpHeT-pecypchl). Kak ohopMuUTb
nMcbMeHHoe coobulieHne n npeseHTauuto. OcBoeHne n oTpaboTka METOAMK
BblpallBaHUs OMOKynbTYp. BbinonHeHue CaMOCTOSITENIbHOIO
nccnegoBaHusa no BelbpaHHOMY Moaynto. [NpeacraBneHne pesynbTaToB Ha
KOH(pepeHumn. OTpaboTka npakTUYecKkorm 4YacTu ONUMMNUagHbIX 3agaHun ¢
Lenblo ANarHOCTUKM MONYYEHHbIX YMEHUI N HABbLIKOB.
lpakmuka.
lMpakmu4eckue u nabopamopHbie pabomabi:

e Paborta c nHpopmaumen (noceleHne GMBNNOTEKN)

e OdopmneHne goknaga v npes3eHTaunn no onpeaeneHHon Teme

lMpoekmHo-uccredosamersibCcKasi dessmesibHOCMb:
Moaynb «®Pusnonorns pacteHMn»

e [IBMXeHue pacTeHun
BrnivsHmne cTuMynsiTopoB pocTa Ha PoCT U pasBuUTME pacTEHUN

e [IpopacTtaHue cemsiH

e BnusHne npuWwMNKM HaA POCT KOPHS
MoAaynb «3KONOrM4ecKum npakTUKym»

e OnpegeneHve  cTeneHW  3arpsi3HEHUS BO34yxa MEeTOoA0M

ononHankaumu;

e OnpegeneHune 3anbiNeHHOCTU BO34yXa B MOMELLEHUSX

BTOPOW rofl OGYYEHMUA
NnaHupyemble pe3ynbTaTthbl:
JInyHoCTHBLIE:



- (bopMUMpPOBaHME OTBETCTBEHHOIO OTHOLUEHUS K YYEHWUIO, TOTOBHOCTU U
CMOCOBHOCTU K CaMOpasBUTUIO U caMoobpa3oBaHMio HA OCHOBE MOTUBaLUK
K 0BY4YEHUIO N NO3HAHWIO

- (hopmupoBaHMe IMYHOCTHbIX MNPEACTaBfeHUn O LEHHOCTU NpUpoabl,
0CO3HaHMe 3Ha4YMMOCTU M 0BLLHOCTM rnodanbHbIX NPobnemMm YenoBe4vecTBa;

- OpPMUPOBAHME KOMMYHUKATUBHOM KOMMETEHTHOCTU B OOLEeHun wn
COTPYyOHNYECTBE CO CBEPCTHMKaAMW, CTapwMMM M MAagwunmMm B npoLecce
obpasoBaTtesibHOM , 06LLECTBEHHO NOSE3HON, y4ebHO-MCCneaoBaTENbCKOMN,
TBOPYECKOM 1 APYrMX BUOOB AEATENbHOCTMW.

MeTanpeameTHble:

- yMeHue paboTtaTtb C pasHbIMM UCTOYHWKaAMU MHOPMALMN: TEKCTOM
y4yebHuKa, Hay4HO-MOMyNAPHOU nuTeparypowm, crnosapsimu n
crnpaBoOYHUKaMK; aHanuaMpoBaTb W oueHMBaTb  MHJOPMAaLMUIO,
npeobpas3oBbiBaTb €€ U3 04HON OpMbl B APYrYIO;

- YMEeHMe co3agaBaTtb , NMPUMEHATb U npeo6pa303b|BaTb 3HaKn " CMMBOIJ1bI,
Moadesin 1 CXembl AnA peLleHnd y‘-le6HbIX M NO3HaBaTel1bHbIX 3a4au

- yMeHue paboTaTb C pa3HbIMU UCTOYHMKAMM BMONOrnYeckon NHopmaLmm:
HaxoauTb OUONoOrMyeckylo WHdopMaLMIO B TEKCTe Yy4yeOHUKa, HayyHo-
NonynsipHon nuTepaType, BoNOrMYecknx crioBapsix 1 CripaBoYHUKax

NMpeameTHble:

-00bsICHEHME PO BMONOrNKN B NPAKTUYECKON AEATENBHOCTU NIOAEN; MecTa
N ponu YenoBeka B MNpupoae; poactBa, OOGLIHOCTU MPOUCXOXOEHUS W
9BONOLMN PacTEHU N XKUBOTHLIX (Ha NpMMepe ComnocTaBneHnsa oTaeNbHbIX
rpynn); ponNu pasfiMdHbIX OPraHM3MOB B >KU3HM YenoBeKa; 3Ha4YeHus
brnonornyeckoro pasHoobpasuns ans coxpaHeHns dbnocdepsl;

-popMMpPOBaHNE OCHOB 9KOSIOTMYECKOM [PAMOTHOCTM : CMOCOBHOCTU
OLeHMBaTb MOCNeaCTBUA AOeATeNbHOCTU 4YerfioBeka B npupoae, BnusHUE
drakTOpPOB pUCKa Ha 340POBbE YerioBeka.

Yuawuecsi 6ydym 3Hamb:

yMeeT aHanuaunpoBaTb, CpaBHMBaATb, KrnaccuduumpoBatb W
obobwatb dakTbl U ABNEHNNA. BbISBNATb NPUYMHBI U CNEACTBUS MPOCTbIX
SABNEHUN.

yMeeT OCYLeCTBNATb CpaBHEHWe, cepuaumio U Knaccudukaumio,
CaMOCTOSAITENIbHO BbIOUpasi OCHOBAHUA W  KpUTepUU AONs  yKa3aHHbIX
Nnornyecknx  onepauuu, CTPOUTb Kraccmndpomkauumio Ha  OCHOBe
ANXOTOMWYECKOro AeneHna (Ha OCHoBe OTpuLaHng).

yMeeT CTPOUTb norunyeckoe paccyxneHwue, BKNtoYatoLlee
YCTaHOBIIEHNE NPUYMHHO-CIEACTBEHHbIX CBA3EN.



ymeeT co3aBaTb CXemMaTuyeckue MoLenu C  BblOereHueMm
CYLECTBEHHbIX XapakTEPUCTUK OBBbEKTA.

yMeeT COCTaBnATb Te3UCbl, pasfiMyHble BuAbl MraHoB (NPOCTbIX,
CNOXHbIX 1 T.N.). NpeobpasoBbiBaTb NHGOPMALIMIO N3 OOHOrO BUAA B OPYrou
(Tabnuuy B TEKCT 1 Np.).
Yuawuecsi 6ydym oby4eHsbi:

YMEET Bbl4MUTbIBATb BCE YPOBHU TEKCTOBOM MHGOpMaLNN.

YMeeT onpeaensatb BO3MOXHbI€ UCTOYHUKN HEODXOANMbIX CBEAEHUN,
npou3BoauUTb MOUCK WHOpMaUuK, aHanu3mpoBaTb M OLEHMBaTb €e
AOCTOBEPHOCTb.

BNnageeT cpeacTBOM  (POPMUPOBAHUA  MO3HaABATESIbHbIX  CITYXXUT
y4yeOHbI MaTepuan, 1 npexage Bcero NpoaykTUBHbIE 3a4aHus y4eOHuKa.
BBeneHue (2 yac). Bo BBegeHUN yyalLnecsa 3HaKOMSATCA € nnaHoM paboTol
N TEXHUKOM 6e30nacHOCTU Npu BbINOMHEHUM NabopaTopHbIX paboT.

Tema 1. LUutonorusa n ructonorus (15 yacos)

Teopusi. CtpoeHne knetkn. OpraHonabl. XKM3HEHHbIN LUK KNeTKU. KneTku
XUBOTHbIX U pacTeHun. [uctonorma — Hayka O TKaHAX. Bugbl TkaHen
opraHuama yenoBeka. CBA3b CTPOEHMS N PYHKLUW KINETOK U TKAHEWN.
lNpakmuka. J1.p. Ne1 CtpoeHune yBenuuutenbHbiXx npubopos. J1.p.Ne2
N3yyeHne wmukponpenapatoB pasnuyHblx knetok. J1.p.Ne3 CpaBHeHue
KIeTOK >XMBOTHbIX, pacTeHun, npoctenwnx. J1.p.Ned WM3ydyeHne TKaHewn
opraHmama 4venoseka. J1.p.Ne5 UarotoBneHne mukponpenaparta cockoba
LLIEKN.

Tema 2. OcHOBbI MUKpOOGUONorum u Bupyconorum (19 yacosn)

Teopusi. bakTepuun: CTpPOeHMe, pa3MHOXeHWe, cuctematuka. [lnecHesble
rpubbl. CTpoeHue. PasmHOXeHue. CuctemaTtuka. [uTaHMe U OblxaHue.
ABTOTpOodbl KN reTepoTpodbl. Apoxckn. XemMocuHTe3 N POTOCUHTES.
CanpoTtpodbl 1 napasutbl. baktepmnanbHble 3aboneBaHusi. JleyeHne U
npodgunakTuka. [pnbkosble 3abonesaHus. JlnyHas rurnena. Bupyconorus —
Hayka O Bupycax. CtpoeHune n dusmnonorna Bupycos n 6akrepuocdparos.
BupycHble 3abonesaHua. Bupyc Clr[a. \

lNpakmuka. J1.p. Ne6 WMarotoBneHne Mwukpornpenaparta 3yOHOro HaneTa.
J1.p.Ne7 UN3rotoBneHne MykponpenapaToB Mykopa nnu neHuuymnna. J1.p.Ne8
N3yyeHune gpoxoken.

Tema 3. NMNapasutonornsa u ummyHuret (18 yacoB)

Teopusi. UmmyHnUTET 1 300poBbEe Yernoseka. Buabl uMmyHuteTa. MexaHusm.
HapyweHus vMmmyHuTeTa. Anneprun. IMMyHUTET M napasuTbl. OKTO- U
aHgonapasutbl. Ux Buabl. [pucnocobneHuss Kk napasutuamy. [1nockue
yepsu. Knaccudpmkaumsa.  Luknbl  passutna.  Kpyrnble  4epsu.
Knaccudpmkauusa. Uwuknel  passutuga. [llpodunaktmka rernbMUHTO30B.
OKTonapasuTbl — MEepPeHOCHUKN pasnuyHblix 3aboneBaHuin. Manspus.
CoHHas 6onesHb. By, knewu, 6noxm — nepeHocunkn 3abonesaHnin. Tud.
Uyma. SHuedanut. bopbba c napasutamu.



Tema 4. «Mukonorus. Cucrtematuka nekapcTtBeHHbIX pacteHun (10
yacoB)

Teopus. Mukonorus — Hayka o rpubax. Cucrtematumka rpnbos. LLnanoyHble
rpubebl. 'pnbbl — napasutbl. MecToobutaHusa. Mukopmza U CUMOMOS3.
Aposutble rpubel. OnpegeneHve a00BUTLIX rpuboB. [MocneacTteus
oTpaBneHus. JleyeHue. Nonb3a rpndos..

[pakmuka. JlekapCTBEHHble pacTeHus. ['onoceMeHHble. X 3Ha4YeHne ons
300poBbsi  yenoBeka. [lokpblTocemeHHble. Knaccudgpukaums. Pabota c
onpenenuTenbHbIMU KapToukamu, onpegenuTenamm pacTeHUMN.
[MpakTuyeckasa pabota «PaboTta ¢ onpegenutensaMmy

Tema 6. Xumusi B neHTpe ecrectBo3Hanus (18 yacon)

Teopus. XnuMus Kak 4acTb eCTecTBO3HaHus. [pegMeT Xxumumn. XuMnst — 4acTb €CTECTBO3HAHUS.
B3anMOOTHOLLEHUST YenoBeka 1 okpyxatoLero mupa. lNpeamet xumunn. drnsmdeckme Tena u Belle
ctBa. CovicTBa BellecTB. [1pMMeHeHMe BeLeCTB Ha OCHOBE UX CBOWCTB.

HabniogeHne n skCnepMMeHT Kak MeTodbl U3yYeHnss eCTECTBO3HaHNA 1 xumun. HabnogeHme kak
OCHOBHOM METOZ, MNO3HaHMSA OKpyXalwero mupa. YCrnoBua NpoBeAeHMs HabntogeHus.
MMnoTtesa. OkcnepumeHT. BoiBoa. CTpoeHne nnameHu. lMpakmuka. JTabopaTtopus
n obopynoBaHue.

MopenupoBaHue. Mogenb, mogenupoBaHue. OcobeHHOCTN MoAeNMPOBaHUS B reorpadumn, pusmnk
e, Owonorun. Mopgenm B Owuonormm. Mynsxkn. Mogenm B usmke. InekTpodopHas
MawuHa. eorpacdumyeckne mogenn. Xumudeckne Mogenu: npeameTHble (Mogenn aTtoma,
MOSEeKy,

XUMUNYECKNXUN MPOMBILLSIEHHbIX MPOM3BOACTB), 3HAKOBbIE, UITM CUMBOJSIbHbIE (CMMBOJSIbI 3NIEMEHTOB
, (bopMyrbl BELLECTB, ypaBHEHUST peakLmi).

Xvmudeckne 3Hakm n opmyrnbl. XUMUYECKA 3IEMEHT. XMMndeckne 3Haku. Vix obosHaveHne, np
Ou3HoLleHne. Xnumudeckne oopmMyrbl BelecTB. [1pocTble u croxHble BelecTsa.MIHOEKCbI U KO3
durumeHTbl. KauecTBEHHbIN 1 KONMMYECTBEHHbIN COCTaB BELLECTBA.

XvmMmuns n pusmka. YHUBepcanbHbI XapakTtep NornoXeHUn MonekynsapHoO-KUHETUYECKONTEOPUN.
lMoHATMS  «aTtoM»,  «Mormekyna», «uoH». CTpoeHue  BeuwlecTtBa. Kpucrannunyeckoe
COCTOSAHME BelecTBa. Kpuctannuueckme peleTky TBepabix BewecTs. Anddysnsa. BpoyHosckoe
OBwkeHne. BellectBa MONEKynsapHOro M HEMOJEKYIAPHONO CTPOEHUS.

ArperatHble  COCTOsiHMSA  BelwlecTB. [loHATME 06 arperaTHOM  COCTOSIHUM  BeLlecTBa.
dusmyeckue n xsmummyeckue aeneHns. FasoobpasHble, XXUakme n TBepable Bellectsa. AMoOpdHble
BelllecTBa.

Xumuns n reorpacoms. CtpoeHune 3emnu: 94po, MaHTus, kopa. Jllintocdepa. MuHepans! 1 ropHble
nopoabl. Marmatmyeckne M OcCafoYHble (HeOpraHM4Yeckne W OpraHuveckne, B TOM 4ucne
1 roptoune) nopoapl.

Xnmusa n 6uonorms. XMMMYECKUn COCTaB XXMBOW KNETKU: HeopraHmdeckne (Boga u MMHeparbHble
Conun) 1 opraHnyeckune (6enKku, Xxmpbl, yrinesogbl, BUTaMuHbI)BellecTBa. buonornyeckaa ponb
BOAbI B XMBOWM KrneTke. doTOCUHTES. Xnopodwunn.
Buonornyeckoe 3HauyeHme XnpoB, 6enkoB, aOMpPHLIX Macer, YrieBo40B M BUTAMUHOB A1 XKU3HE
0eATenbHOCTM OpraHM3mMoB.

KauecTBeHHble peakumm B xumun. KavyecTBeHHble peakumn. Pacno3HaBaHme BELLECTB C MOMOLLbIO
KauyeCTBEHHbIX peakuun. AHanuTudeckn curHan. OnpegensieMoe BeLecTBO M peakTUB Ha HEro.
TexHuka 6e3onacHocTn. Mepbl 0OkaszaHust NePBOI MOMOLLIN.

O6opynoBaHue xummndeckon nabopatopun. JlabopatopHas nocyga. Peaktubl. OcobeHHOCTUpaA
60Tkl B nabopartopun.

PacnonoxeHne ANEeKTpn4eCkKnx BbIKNIOYaTenen,
BOAONPOBOAHbIX KpaHoB, CpeacTBnoXapoTyLeHusi, MeAULIMHCKOWN
anTe4ykn nepBon nomMoLun B kabuHeTe.

JdemoHcTpanumn

- Konnekumsi pasnuyHbiXx npeameToB unu dooTtorpadpum npegmeTos n3
antoMUHUA NS UNNcTpaumm naem «CBOUCTBa — MPUMEHEHNEY.



- YyebHoe obopygoBaHue, Ucnorb3dyemoe Ha ypokax ousnku, buonorum,
reorpadonn n XuMun.

QrnekTpodopHaa MallmnHa B gencteun. 'eorpaduyeckune mogenu (rnobyec,
KapTa). bnonorndyeckne mopenn (Mynsku OpraHoB U CUCTEM OpraHoB
pacTeHUn, XMBOTHbLIX W 4enoseka). Pusnmyeckne n Xummyeckme Moaenu
aTOMOB, MOJSIEKYI BELLECTB N KpUCTanIMYeCcKnX peLLeTok.

Ob6beMHbIE M LLAPOCTEPXKHEBBIE MOAENWN BOAbI, YINIEKUCIIONO U CEPHUCTOrO
rasoB, MeTaHa.

- O6pa3ubl TBEPAbIX BELWECTB KPUCTaNnM4Yeckoro cTpoeHusi. Mogenwu
KpUcTannnyecknx peLLeTok.

Boaa B Tpex arperaTHbIX cOCTOSAHUAX. Konnekumna Kpuctaninyecknx n am
OPdOHbIX BELLECTB U U3OESNTUA N3 HUX.

Konnekuus MmHeparnoB (nasypuT, KOPyHA, XanbKonuput, GroopuT, ranmr).
Konnekuusi ropHbiX nopoA (rpaHnuT, pasfnuyHble popmbl KanbumMta — M
en, MpamMop, N3BECTHSIK).

Konnekumna roptoumx nckonaembix (HepTb, KAMEHHbIN Yronb, CnaHubl, Topd

)-

JleMOHCTpalMOHHBbIE IKCTIEPUMEHTHI

- HayyHoe HabntogeHne un ero onncaHve. MisydeHne cTpoeHnsa nnameHu.

- CnnpToBas akcTpakumna xropodunna ns 3efneHbix NMMCTbEB PaCTEHUN.

- «[lepenuesaHne» yrnekucrioro rasa B cCtakaH Ha ypaBHOBELLEHHbIX BeCax.
KauecTBeHHas peakuus Ha kucrnopoa. KauectBeHHas peakums Ha yrnexkucs
bl ras.

JlaGopaTopHbIe ONbITHI

PacnpocTpaHeHue 3anaxa ogeKkonoHa, 4yxXoB Unn gesofopaHTa Kak npowe
cc andpdysuu.

HabntogeHne 6pOyHOBCKOro ABMXKEHUS YacTUYEK YEPHOW TyLUM NOA MUKPOC
KOMOM.

- Ondpdysna nepmaHraHata Kanuvsa B XenaTuHe.

- OBHapyxeHune a(pnpHbIX Macen B anesisCUHOBOW KOPOYKE.

- \ayyeHwue rpaHnTa C NOMOLLbIO YBENNYUTENBHOIO CTEKNA.

- OnpeneneHne cogepxaHusi BOAbl B paCTEHUMN.

- OBbHapyxeHne macna B ceMeHax nogcosIHEYHUKA 1 rPELIKOro opexa.

- OBHapyxeHune Kpaxmana B NnweHN4YHON MyKe.



BsanmopencTene ackopOMHOBOKM KUCAOTLI C MOL4OM (onpeneneHne Butam
nHa C BpasfnyHbIX CoKax).

- NMpogyBaHme BblgbIxaeMoro Bo3gyxa Yepes N3BeCTKOBYHO BOAY.

- OBHapyxeHne N3BeCTKOBOW BOAbl Cpean pasfnyHbIX BELLECTB.
JloMmaniHue OnbITHI

- lsarotoBneHne mogenen Monekyn XMMmM4ecknx BeLecTB U3 nNnacTununHa.
- Ondpdysna caxapa B Boae.

- OnbITbl C NYCTOW 3aKPbITOM NNACTUKOBOW OYTbINKOWN.

- OBbHapyxeHune KpaxmMana B nNpoayKrax nutaHus; s6rokax.

lMpakmuyeckasi paboma Ne 1-

2. 3HaKOMCTBO C nabopaTtopHbIM o6opyaoBaHueM. [paBunaTexHukM 6e3onacHoCcTU. «LWecTb
npaBun TEXHWKN 6Ge30NacHOCTUY.

lMpakmuyeckasi paboma Ne 3-

5. «TunoBble NpaBmna TEXHUKM NabopaTopHbIX paboT. JlTabopaTopHoe o6opyaoBaHume u nocyaa. Pa
6oTa co cnnMpToOBKOKM, C BECamMK, MepHOM nocynon. ApeomeTpbl. PaboTa ¢ XMMrMyeckMMuy peaktmeam
n. OcpopmreHre xofa aKkcnepMMeHTa n eropesynbtatoB». «HabnogeHne 3a ropsiien cBe4von. YcT
PONCTBO 1 paboTa CINPTOBKNY.

Tema 6. ITu 00bIYHBbIE HEOObIYHBIE BemecTBa (19 yacos)

Teopus. BewecTtBa BOKpYr Hac, UX 3Ha4YeHWe O5is YerioBeka.

Ponb noBapeHHoW conn B 06MeHe BeLlecTB YernoBeka U xMBOTHbIX. ConeBon 6anaHc B opraHus
MeyernoBeka. [lonyyeHne noBapeHHOM CONnn U ee o4YncTKa.

KpucTtannbl 6onblune 1 maneHbkune. Kak pactyT kpuctannbl? MeToabl BblpalluBaHUsl KpUCTanos.
M'mapocdepa. KpyroBopoT Boabl B Npupoae, ero 3Ha4eHne B CoOXpaHeHMU NMpUpoaHOro paBHOBECKS

Booa. Bogpa B macwtabe nnaHetbl. Boga B opraHmame 4denoBeka. [lpecHasa Bogja wn ee
3anachbl.OKonornyeckme npobremMmbl YNCTON BOAbI.

YKecTKkocTb BOAbI, BUAbI. MeToapbl, npuMeHsieMble ans OYUCTKU BOAbI, nx
3phekTMBHOCTL.HYTO Takoe KACMOTHbIE A0XKAN U Kak OHM 0bpa3syroTcs? PoaHMKOBbIE BOAbI.
lNpakmuka. lNMpakmu4yeckas paboma N©26-8:«OuncTtka

3arpsisHEHHOM NoBapeHHOU conu. BeipawmBaHue Kpuctannos

noBapeHHOW conu.

BbipalmBaHue KpMcTanioB MeAHOro U XKernesHoro KynopocoB METOAOM MeEASIEHHOIO McnapeHusiHa
CbILLLEHHOro pacTeopa.

lMpakmu4eckass paboma Ne9-

11:«Cnocobbl 04ncTkn BoAbl. CpaBHEHME BOAONPOBOAHOM M TEXHMYECKON BOAbI MO 3anaxy, LBEeTY,
npo3pa4vyHoCTH, MIOTHOCTM, pH, onpeaenexHnto
TemnepaTtypbl KUMEHUSA BOAbI, HANMYNIO OCaZKa Nocne OTCTaMBaHus, NPUrogHOCTU ANs UCMNOofb30Ba

HuA. MiccnepoBaHne ocagkoBy.

lMpakmu4yeckasi paboma Ne12-
13:«OnpepenexHne n ycTtpaHeHme XXeCTKOCTN BOAbI».

lNpumeyaHue: O4yncTka BoAbl OT TBEPAbIX MPUMECEN, OT XUOKUX N ra3oobpasHbix BewecTB. (B3sec
n:necok + H2O; men + H20; macno + H2O; H.O + yepHuna, BopoHka, ounbTp, konba, genuten
bHasiBOPOHKA, BbiNapuTenbHasi 4Yallka, CIMPTOBKA, CNUYKW, Aepxatenb And  npobupkuy,
npobupkn.) XKecTkocTb BOAbI: NOCTOSAHHAsA, BpeMeHHas, obuias. Cnocobbl yCTpaHEHUS KECTKOCTH
Boabl.(O6pasupbl Boabl; Na2COs, Ca(OH),, HarpeBaHue, CnMpPTOBKA, CNYKN,

aepxarenb ansa npobupku,npobupku.)

Tema 7. SIBnenusi, npoucxoasimme ¢ Bemecrsamu (11 yacos)

Teopusi. Pazgenernne cmecenn. Cnocobbl pasaeneHns CMecen 1 oMMcTka BeLecTB. HekoTopble npoc
Tenwme cnocobbl pasgeneHnss cMecen: npocevBaHWe, pasfeneHne CMecel MOPOLLKOB >xenesa
N cepbl, OTCTanBaHUe, AeKkaHTaums, LeHTpMdyrmpoBaHmne, pasgeneHme ¢ NOMOLLLIO AeNUTENBHON B
OPOHKM, hunbTpoBaHne. PunbTpoBaHMe B Nabopatopum, ObITY 1 Ha npomnsBoacTee. [oHsaTHe o dun
bTpaTe. Agcopbuums. MNoHaTne 06 agcopbumm n agcopbeHTax. AKTUBUPOBAHHBIN Yrofb Kak BaXKHENLL
1 agcopbeHT. YCTPONCTBO NpoTMBOrasa.



Ouctunnaumusa, wnu  neperoHka. [Ouctunnaumsa  (NeperoHka) Kak npouecc  BblAeneHus
BeLLleCcTBa M3 Xunakon cMecu. inctunnmpoBaHHasa Boga u obnactu ee npumeHeHud. Kpuctannmsaum
s Unu BolnapmeaHne. Kpuctannusaumss u BblNapvBaHve B nabopaTopuu (Kpuctannusatopbl U
dapcopoBble Yallku Ans  BbinapuBaHus) W npupoge. [leperoHka HedTu. HedTenpoaykrbil.
®pakunoHHast NeperoHKaXXMaKoro Bo3ayxa.

XvmMnyeckne peakumu. YCnoBums npotekaHms 1 npekpalleHns XMMUYeckmx peakuni. Xummyeckme
peakumm Kak  npouecc  npeBpalleHus OOHUX  BeLlecTB B Apyrue. Ycnosus
NpoTeKaHns XMMmnyecknx peakumin. ConpmMKOCHOBEHME (KOHTAKT) BeLeCTB, HarpeBaHve. KaTtanusat
op. HrmbuTop. YnpaeneHne peakunsmmn ropeHus.

[Mpr3HaKM XMMUYECKMX peakumii. MNprusHakm XMMNYecknx peakuun: UsSMeHeHue LiBeta, obpasoBaHu

€ ocajka, pacTBOpeHMe Mony4eHHOro ocagka, BoelgeneHue rasa, nosiBNieHne 3anaxa, BbigeneHune

W HW NOrMNoLLeHne TENNOThI.

OemoHcTpauumn
OunbTp WoTtTa. BopoHka BioxHepa. YcTaHoBKa Ans hunbTpoBaHUS Nog BakyyMOM.
PecnnpaTopHble Mackn n Mmapnesble NOBSA3KM. lMpoTmBoOras n ero yCTpomucTBO.

Konnekums «HedTb n HepTenpoayKTbI».

demMoHCTpauMOHHbIe 3KCNEePUMEHTbI

PasgeneHve cmecy NopoLLKa cepbl U XXenesHbIX Onumok.

PasgeneHve cmecy nopoLLka cepbl 1 necka.

PasgeneHne cmecun BOAbl M pacTUTENBHOIO Macna ¢ NOMOLLbIO LieNUTENbHOM BOPOHKN.

[Mony4yeHne ONCTUNNNPOBAHHOW BOAbI C MOMOLLBIO NnabopaTOPHOW yCTaHO
BKM ONANEpPeroHKn XXUOKOCTEN.

PasgeneHune cmecu nepmaHraHaTta n guxpomaTta Kanus cnocobom Kpucrtar

nnsauuu.

- BaanmopgencTtaue xenesHbIX ONUIoK 1 NOpPOoLLKa cepbl NMPY HarpeBaHUu.
[Mony4yeHune yrnekncnoro rasa B3aMmMogencTBMeM MpamMmopa C KUCIOTON U
oOHapy>XeHNe ero ¢ NOMOLLbIO N3BECTKOBOW BOAbI.

- Karanutuyeckoe pasnoxeHue nepokcunga  Bogopoda
(kaTanusartop

avokengmapradua (1V)).

- OBbHapyxeHune pacTBopa LLEeSIoYM C NOMOLLbIO MHANKaTopa.
BsanmopencTBmne pactBopa nepmMaHraHaTa Kanusi U pacteopa guxpomarta
Kanusi CpacTBOpOM cyribdouTa HaTpu4.

B3anmopgencTeme pacteopa nepmaHraHata kanmsa ¢ ackopobuHoBOW KMCNOT
o]/}

Baanmogencraue xnopuga xenesa c XenTom KpoBSHOW COSblo U TMOPOKCH

AOM HaTpu4.

- Baaumopgenctaue rmgpokcnga xenesa (I)
C pacTBOPOM COJIAHOM KUCIOTbI.

IIpakmuka. J1abopaTopHbIe ONBITHI

- Aocopbums KyKypy3HbIMU Nanovkamm napos naxyynx BeLlecTB.
- l3yyeHue ycTponcTBa 3axuranku v rnrameHu.

JlomaiHue onbITHI



- PaspeneHune cmecu cyxoro Mosioka 1 peyHoro necka.

OTcTanBaHue B3BECK MOPOLLKA ANA YACTKM NOCYAbl B BOAE U ee AeKaHTaum
A.

- Agcopbuma akTUBMPOBAHHbLIM YrIieM KpacsLmx BeLeCTB Nencu-Kosbl.

- PactBopeHue B Boge tabnetkn acnupuHa YICA.

- MpuroToBneHne N3BeCTKOBOWM BOAbI 1 ONbITbl C HEN.

- NayyeHune coctaBa CMC.

lNMpakmuyeckas paboma Ne 14. BoipawmBaHne KpucTannos conuv (qomMatu
HUIN SKCNEPUMEHT).

lNpakmu4eckas paboma Ne 15. OuncTtka noBapeHHOWN COnu.
lNMpakmu4eckas paboma Ne 16. /13yuyeHne npouecca Koppo3um xernesa.
Tema 8. Paccka3spl mo xumuu (11 4gacos)

YueHu4eckasi KOHgpepeHyus. «Bblaalowmecs pycckme yyeHble-

XUMUKN». «CTOPHUA XnMnn.

KoHkypc coobuweHull yyawyuxcs. «Moe nobumoe xmummyeckoe Be
LecTBO» (OTKPbITME, NOSTyYEHNE N 3HAYEHME).

KoHkypc y4yeHu4Yeckux ripoekmoe. KOHKypC NOCBALLEH U3YHEHUD XUMUYe
CKUX peaKkuun.

[MogrotoBka u 3awmTa TBOPYECKMX OTYETOB O NPOBELEHHOW UccneaoBaTen

bCKOM paboTe.

[aHHble 3aHATMA nNpoBOAATCA B OPME «KPYrNoro Ccrona» WM  LUKOJNIbHOW KOHbepeHLmu
(B TeyeHune rona). anu.mec;l BbICTYNaKT C KpaTKUMU TBOPYECKMMUN OTHETaMU No I/I3y‘-IeHHbIMﬂp06ﬂ
€MaM, pacCKa3blBalOT O pe3ylibTaTax CBOUX I/ICCJ'Ie,D,OBaHI/IIZ.

Tema 9. Xumus B 0bITy (13 4yacos)

Teopus. Bngbl 6bITOBbIX XumukaToB. Mbino n motowme cpegctea. Conu M WenoyM B cCocTaBe
MorLmMxXcpeacTs. XMMYMCTKA Ha JOMY.

XKectkocTb BOAbl. YmaArdyeHne Boabl. Coga nuwieBast WnM  ABYYINEKUCIbIA  HAaTpun U ero
ceovictBa. OnacHbli 6paT NULLLEBON coabl — COAa KanbLMHMpOBaHHas. Yem nonesHa nuwieBas coga
1 MOXET NNOHa ObITb ONacHOWN.

XUMUA N NPUrOTOBNEHME NULLN.

CT0OnoBbIN YKCYC 1 YKCYCHasa acceHumns. CBOMCTBA YKCYCHOMKUCIIOThI U1

ee hM3nonorn4eckoe Bo3nencTame.

Xumusa n ogexaa. BonokHo noa yBennuuTenbHbIM CTEKITOM.

AnTeuHbIn Nog, 1 ero ceoncTsa. Novyemy o Hafo AepaTth B MAIOTHO 3aKYNMOPEHHOWN CKITSHKE.
«3enéHka» wunuM pactBop OpunnmMaHToBOro  3efieHoro. HeobbluHble cBoWcTBa 0ObIMHON
3eneHKn. ACNMPUH nnNu aueTuncanuuuioBas KMcnoTa 1 ero ceorcTea. Yto nonesHee: acnmpuH nnm
yncapwuH.lNepekncb Bogopoaa n rmgponeput. CBONCTBa NepeKMcH BOLOPOAA.

lMepmaHraHaTt Kanums, MapraHUOBOKMCIbIA Kanuin, OH Xe — «MapraHuoBka». HeoOblyHble CBOWMCT
BamMapraHLoBk/. Kakyto onacHOCTb MOXeT NpeacTaBnATb MapraHLoBka.

HyxHa nu B gomalwHen antedke OopHasa kucnota.CTapble NekapcTsBa, Kak ¢ HUMMW NOCTYMNUTb.
Yero He xBaTaeT B Balleun anTeuyke.

lMpakmuka. lMpakmu4veckass paboma Ne 17:/13ydeHne TEKCTUMbHbIX
BOJIOKOH no Konnekuuu. [MpocTenmne cnocodbbl onpeaeneHuns
TMMNa BOJSIOKHA.
lMpakmu4eckasi paboma Ne 18:YaneHne naTeH.
lMpakmuyeckasi paboma Ne 19:YpganeHne Hakunu C SManuUpoBaHHOM
nocyabl n npegoTBpalleHne ee obpasoBaHNA (OMALLHWUIA 3KCNEPUMEHT).
lNMpakmu4eckas paboma Ne 20: Heobbl4Hble ONbIThbI.

TPETU rog O6YYEHUA



MpegmeTHbIe pe3ynbTaTbl:
JINYHOCTHBIE:
- XapakTepu3oBaTb YPOBHM OpraHu3aumm >XMUBOM MaTEPUN W HayyHble
ANCLUUNIUHBI,
3aHMMaloLWmecs N3y4eHMeM nNpPoLLeCcCcoB XN3HeOeATENbHOCTN Ha KaXXaoM 13
HUX;
aHanmManpoBaTb XMMUYECKUMA COCTaB XMUBbIX OPraHM3MOB, BbIABMSATb POSib
XUMUYECKNX
9MeMeHTOB B 06pa3oBaHMM OpraHN4YeCcKnX MONeEKyn,;
oLleHuBaTb 3HadYeHue asontounoHHon Teopun XK.b. Jlamapka ona passuTtus
ouonoruu;
- XapakTepusoBaTb NpeanocChbISiKN BO3HUKHOBEHUS 3BOSTIOLMOHHOW TEOopUU
Y. lapBuHa;
OLleHMBaTb CBOMCTBA MOpoL AOMALUHUX XXUBOTHbLIX U KYJTbTYPHbIX pacTeHumn
No CpaBHEHMIO C OUKMMU NMpeaKaMK; AaBaTb OLIEHKY eCTeCTBEHHOro otbopa
Kak
pesynbTaTta 60pbObl 3a CyLeCTBOBaHUE;
MeTtanpeaomeTHble:

OBfnageHne COCTaBnAWMMM UCCegoBaTeslbCkOn N MPOEKTHOW
AeaTenbHOCTU: YMeHne BMAeTb npobrnemy, cTaBuTb BOMPOCHI, BbliABUraTb
rmnoTesbl, [gaBaTb OnpedeneHns  NOoHATUAM,  KnaccuduumnpoBaTb,
HabnoaaTb, NPOBOAUTL SKCMEPUMEHTLI, AenaTb BbIBOAbLI U 3aKMOYeHUS,
CTPYKTYpupoBaTb Martepuan, OObACHATb, AoKa3bliBaTb, 3alluLiaTb CBOM
naew;

ymeHne pabotaTtb C pasHbIMU  UCTOYHMKaAMM  BUOMOrMyeckomn
NHopMaLnu, aHanusnpoBsaTb n oueHunBaTb MHdopMaLnIo,
npeobpasoBbiBaTb MHOPMALUIO U3 0O4HON dOPMbI B OPYIYIO;

yMEHWe afekBaTHO UCMONb30BaTb peyeBble cpeacTBa g AUCKYCCUn
N aprymeHtaumm CBOEW MO3ULUMKM, CpaBHMBATb pPasHble TOYKN 3peHUs,
apryMeHTMpoBaTb CBOK TOYKY 3PEHUS, OTCTamMBaTb CBOK NMO3ULINIO.
MpeameTHble:

* pasnnMyeHne Ha Ta6nmu,ax yactenm u opraHomnaoB KIIE€TKKN, Ha XUBbIX
obbekTax u Ta6n|/|u,ax OopraHoB UBETKOBOIo pacteHuns, opraHoB M CUCTEM
OpraHoB XMBOTHbIX, Hanbonee pacnpocTpaHEHHbIX paCTeHMIZ n gomMalluHUX
XUBOTHbIX; C'beﬂ,06HbIX n A00OBUTbIX FpI/I6OB; onacHbIX AO5n4 4eroBeKa
paCTeHMVI N )KNBOTHDbIX;

* CpaBHeHWe Ouonormyeckux OOBLEKTOB W MPOLIECCOB, YMeEHMEe nOenarb
BbIBOAbI 1 YMO3aKINOYEHUS HA OCHOBE CPaBHEHWS;



* BblBNEeHMEe nNpucnocobrneHnrn opraHM3mMoB K cpege obuTaHus;
B3aMMOCBSA3EN Mexay 0OCOBEHHOCTAMN CTPOEHUS KNETOK, TKAHEN;

* OBNnageHne metogamu bGuonornyeckon Hayku: HabnwogeHue n onncaHue
Buonornyecknx OOBLEKTOB W MNPOLIECCOB; MOCTaHOBKA 6GMOMNOrMyecknx
9KCMNEPUMEHTOB U OO BACHEHNE X Pe3yrbTaToB.

Yuawuecsi 6ydym 3Hamb:

ymMeeT onpenensaTb NOHATUS, popMUpyemMble B npoLiecce N3y4yeHus
TeMbI;

ymeeT KnaccuuumpoBaTb U CaMOCTOATENbHO BbiOMpaTb KpUtepum
Ans Knaccudukaumu,

BNagelT  CcaMOCTOATENbHLIM  (bopMynupoBaHMeM  npobremsl
nccrnegoBaHMs U COCTaBnATb — MO3TaANHYy  CTPYKTypy  Oyayuiero
CaMOCTOSITENTIbHOIO UCCreaoBaHus;

OEMOHCTPUPOBaTb OMTUMarnbHble Cnocobbl OENCTBMA B paMKax
npeanoXeHHbIX ycroBun U TpeboBaHUM N COOTHOCUTbL CBOW OEWCTBUSA C
nAaHUpyemMbiMnu  pesynbTaTamvnpu  BbINOSIHEHUX  NabopaToOpHbIX U
npakTnyeckunx pabor;

Yuawuecsi 6ydym oby4eHsbi:

yMeeT yCTaHaBnNMBaTb  MNPUYMHHO-CNEACTBEHHbIE  CBA3NM  MeXay
COObITUAMU, ABNEHNAMMU;

yMeeT NPUMEHATb MOZENN U CXeMbl AN peweHns Yy4ebHbIX W
no3HaBaTernbHbIX 3a4av;

BfageeT npMeMamMm CMbICIIOBOrO YTEHUS, COCTaBMATb TE3UCbl U
MfaH-KOHCMNEKTbI MO pe3ynbTaTaM YTEHUS;

OEMOHCTPUPYET  OpraHmsaumio  y4ebHOro CcOTpydHMYecTBa W
COBMECTHYIO AeATENBbHOCTb C YYUTENEM U CBEPCTHUKAMMU,

ymeet MCNonb30BaTb MHGOPMaLNOHHO-KOMMYHUKALWUOHHbIE
TEXHOMNOrMM NPy NOAroTOBKE COOOLLEHUN, MYNbTUMEONNHLIX NPe3eHTauunm;

yMeEeT OEMOHCTPMPOBATL IKOSOMMYECKOE MbILLNEHNE U MPUMEHSATb
€ero B NoBceaHEBHOW XXWU3HU
BBeneHue (2 yaca) Bo BBegeHUN yyaLmecs 3HaKOMATCA € NfiaHOM paboThl
N TEXHNKOW 6e30nacHOCTU NpU BbINONHEHUN NabopaToOpHbIX paboT.
Pazgen Liutonorus. (24 yaca)

Teopusi. Tunbl  Kniemo4YHou  opeaHu3ayuu.( 4 yaca) Knetku
npokapuoTudeckoro Ttuna. CTPYKTYpHO-(PYHKLMOHANbHass opraHu3aums
9YKapMOTUYECKOW  KNeTKU: pacTuTenbHass W XuBoTHas.  [lpuHUuMn
KoMmnapTMeHTaumn. buonorndeckas wmembpaHa. CTpoeHne TUMUYHOWN
KNETKM MHOrOKMNETOYHOro opraHuama. MeXKNneTo4YHble KOMMYHUKaLWUMN.
[MpakTnuyeckaa paboTa: CpaBHUTENbHLIM aHanM3 MNPOKAPUOTUYECKMX,
9YKapUOTUYECKNX PaCTUTENbHbIX, 3YKAPUOTUYECKNX >XXMBOTHbLIX KIETOK U
KNEeTOK MHOrOKNETOYHOro opraHuama.

@opma oOpeaHu3ayuu: NapHasi, KONnekTuBHas, npakTuyeckas pabora:
CpaBHUTENbHbIN aHanua NPOKaPUOTUYECKNX, 9YKapmnoTUYECKNX



pacTUTENbHbIX, JYKAPUOTMYECKMX  KMBOTHbIX  KMNETOK W KNeToK
MHOIOKNETOYHOro opraHm3ma.

Buodbi desimernibHOCmMu: CaMOCTOATENBbHOE BblAeNeHNe 1 popmynunposaHune
uenu npaktudeckom paboTbl; MNOUCK W  BblaeneHne Heobxoammomn
WHopMauum Ons  cocTaBfeHuss CBOAHOM Tabnuubl, CpaBHEHME,
Krnaccudukaumsa pasnmnyHbIX KIETOoK Mo BblAENEHHbIM MPU3HaKaMm.
CmpoeHue npokapuomu4eckolu knemku (8 yacoe). dopma nNpokapmoT.
CTpykTypa, XUMUYECKUI cocTaB n dYHKLNM KOMMOHEHTOB
npokapuoTunyeckon kneTtku. KnetoyHasa cteHka. Kancynbl, CriM3ncTble Crion
n dexnbl. XryTMkn M MexaHu3Mbl OBWXeHud. BopcuHkn. MembpaHbl.
Lntosons u pubocombl. [eHeTndyeckur annapaTt. PocTt u cnocobbl
pa3MHOXeHUs. BHyTpuumTonnasmaTnieckme BKIIOYEHUS.
lNpakmuka._[1pakTnyeckas paboTa: BblaeneHue, OKpalumBaHwue,
dukcupoBaHne, CpaBHUTENbHAsE  XapakKTEPUCTUKA  YKCYCHO-KUCHIbIX,
MOJTOYHOKUCIIbIX 1 MacnsIHOKUCTIbIX DaKTepUn.

@opma opeaHu3auuu: NapHasi, KONMEKTUBHasA, npakTudyeckasi pabota a:
BblaeneHue, OoKpalunBaHue, domKcupoBaHue, cpaBHUTENbHas
XapakTePUCTUKA YKCYCHOKUCHbIX, MOSIOYHOKUCIIBIX W MaCHSHOKUCHbIX
bakTepun.

Budbi desimernibHOCmMuU: CaMOCTOATENBbHOE BblAENeHNe U popMynmnpoBaHmne
Lenn npaktudeckon paboTbl; MOUCK W BblAeneHne Heobxoanmown
MHdOpMaLNKM ANsi COCTaBfeHnsi CBOAHOM Tabnuubl; CpaBHEHME, Pa3fINYHbIX
BNAoB 6akTepuin No BblAENEHHBbIM MPU3HaKaM.

CmpoeHue aykapuomu4eckoli kKiemku (7 4acoe). HapyxHas
yuMtonnasmartmyeckass MembpaHa. CneumnanmsanpoBaHHble  CTPYKTYpPbI
NOBEPXHOCTU KNeToK. OcOBEHHOCTM CTPOEHUSI KMNETOYHbIX 00O0noyeK
pacteHun. daroumntos. lMuHounTo3. OCHOBHOE BELLECTBO LMTOMNMA3MbI.
MukpoTpyboykn. JHgonnasmatndeckas cetb. Pubocombl. Komnnekc
MNonbokn. MutoxoHgpuun. Jinsdocombl. KnetouyHbin ueHTp. [lnactuabl.
Bakyonu pactutenbHbIX KneTok. OpraHouabl cneuuanbHOro HasHayvyeHus.
KneTouyHble BKMO4YeHUs. HAgpo: obonodvka, sAepHbIn COK, SAPbILKO,
XPOMOCOMbI.

®opma op2aHu3ayuu: KONnekTuBHas, aoknaabl yyaLmxcs C
NCNOSIb30BaHNEM KOMIMbIOTEPHbBIX TEXHOMOIMMIA.

Budbi dessmernibHocmu: MOUCK N BblAeneHne HeobxoamMmon MHGOpMaLnu;
NpUMeHeHne MeTogoB MHOOPMAaLMOHHOMO NoUCKa, B TOM YMCIE C NMOMOLLbIO
KOMMbIOTEPHbLIX CPEACTB; MMaHUMpoBaHWe Yy4YebHOro coTpyaHuYecTBa C
yuynTerniem n cBepCTHUKaMn — onpegerieHne uenen, yHKUMM y4aCTHUKOB,
cnocoboB B3aMMOOENCTBMS NPU MNOArOTOBKE A0KNagoB. PerynsatopHbie
MexaHu3mbl knetkn. Obwmin agantTauuoHHbIM cuHapoM. MNMoHATHe cTpecca.
3aBMCMMOCTb aanTauMOHHbIX peakuun oT cunbl pasgpaxutens. CpoydHas
N gonroBpeMeHHas agantauusi. NcnxoamoumoHanbHoe HanpshkeHne. Tunol
noBpeXaeHnsa KNeTok npu Hekpose. Anonto3. MexaHuambl peanusaumm
rméenun kneTok npu anontose. Popma op2aHu3ayuu: NEKUUSI.




Budbi 0esimenbHocmu: npeobpasoBaHMe 3HAaKOBO-CMMBOSIMYECKOW MOAENN
C Uenbl BbIsIBNeHUsT OBOWMX 3aKOHOB, OMpeaensitowmx perynsTopHble
MeXaHM3Mbl KINeTKN.

Pazpgen NeHeTuka (39 yacos)

Teopusi. FeHemuy4eckuli aHanu3 3akOHoOMepHocmel HacriedoeaHusi (18
yacoe). MoHornbpuagHoe  ckpewmBaHue.  Llutonorndeckme  OCHOBbI
MOHOMMOPUOHOIO  CKpelunBaHuA.  YCNoBUM  MPOSIBNEHMS  3aKOHa
pacwiennenus. Ou- un TpurnbpuaHoe ckpewmBaHue. LlMTtonorndeckue
OCHOBbl  AUrMOpMAOHOro  cKkpewmBaHuda.  BsaumogencrTeBme  reHos.
KomnnemeHTapHocTb. 3nuctas. Nonumepus. Mognduumpytowee gencTene
reHoB. HacneposaHue npusHaKoB cuenneHHblX ¢ nonom. OnpeaeneHuve
nona. OcobeHHOCTM NonoBbIX XpomocoM. CuensieHHoe HacnegoBaHue U
KpoccuHropep. CpaBHEHWE TEeHeTU4YeCKUX U  LMUTONOMMYECKUX KapT
XpomMocoMm. MexaHn3am KpocCuUHroBepa.

MpakTuka. [1paktnyeckass  pabota: d1U3N0oNoro-reHeTM4YeCcKne  acrekTbl
aHTOLIMaHOBbIX OKPACOK Yy pacTeHUMN.

@opma opaaHu3ayuu: KONNeKTUBHasA, pelleHne 3agad, npakTuyeckad
paboTta: (puanonoro-reHeTU4EeCKNe acnekTbl aHTOLMAHOBLIX OKPacoK Y
pacTeHUn.

Budbi desimernibHOCmMuU: CaMOCTOATENBbHOE BblAENeHNe U popMynmnpoBaHmne
uenn npakTnyeckom paboTbl; MOUCK W  BblgeneHne HeobxoaMMon
MHOpMaUUM MpU  pelleHnn reHeTudeckux 3agad; Bblbop Haubonee
3(peKTNBHBIX CNOCODOOB peLleHNa 3a4ad; CTPYKTYpMpOBaHWE 3HaHUK MO
TMNam B3aMMOLENCTBUSA EHOB; YCTaHOBMNEHME MNPUYNHHO-CIIeACTBEHHbIX
CBSI3eN; MOCTPOEHME NOrMYeCcKon Lenn pacCcy>KaeHun npu peLieHnn 3agau.
UsmeH4usocmb u mMemoOdbl ee u3y4yeHusi (11 4acoe). MyTaunoHHas
nameH4mBocTb. Knaccudpukauusa mytaumn. MHOXECTBEHHbLIA annennam.
XpPOMOCOMHbIE  MEepecTponkn. [EeHOMHble MyTauuMm  (nonunnoungus).
Kapuotunsl 1 mMeno3 y nonunnoungHblx coopm. MyTtauum reHepaTtuBHbIE U
comatndeckme. CMNOHTaHHble MyTauuMn. 3aKOH TFOMOJSIOrMYEeCcKUX paaoB
HacneacTBeHHOW U3MeH4YmBocTU. IHOyumMpoBaHHble MyTauun. dusmyeckmne

N XUMUYECKMe MyTareHoil. MoaundmkaumoHHas N3MEHYMBOCTb.
CraTtnctnyeckas obpaboTka pesynbLTaToB.
[MpakTnyeckas paboTta: cTaTUCTUYECKUI aHanua N3MEHYMBOCTH

KONTMYeCTBEHHbIX MPU3HAKOB Yy paCTEHUMN.

@opma oOpzaHu3ayuu: KONNeKTUBHas, pelleHne 3ajad, npakTuyeckas
paboTa: CTaTUCTMYECKUA  aHanu3  WU3MEHYMBOCTU  KONUYECTBEHHbIX
NPU3HaKOB y pacTEHUN.

Budbl dessmernibHOCMU: CaMOCTOSTENbHOE BblAaeneHne n oopmynupoBaHme
uenn npaktndeckon paboTbl; MOUCK W BblaeneHue Heobxoanmown
MHGOPMaLUKM NpPU COCTaBNeHMN oTveTa NO NpakTudeckon paboTe; BblGOp
Hanbornee apdeKkTMBHbIX CNocoboB pelleHns 3agad; popmMmynuposaHue
npobnembl NpU  BbIACHEHUN MNPUYUH  MYTaALUOHHOWN  WN3MEHYUBOCTW;
CaMOCTOSITENIbHOE CO3JaHMne cnocoboB pelleHus NpobnemMm nocTaBrieHHOW



3agadun; yCTaHOBMEHME MNPUYMHHO-CIEACTBEHHbIX CBSA3EW; MNOCTPOEHme
NOrN4YecKon Lienu paccy>xgeHun npu pelueHnn 3agau.

Ponb HacnedcmeeHHocmu u cpedbl 8 ¢hopMupo8aHUU HOPMasibHO20
U namoJsio2u4ecku usMeHeHHo20 ¢heHomunna yesoeeka (10 yacoes).
[eHHast nporpamma 4verioBeka. AyTOCOMHO-OOMWHaHTHbIE HacregoBaHUA.
AyTOCOMHO-peLieccuBHble  3aboneBaHus. HacnencteeHHble  GonesHu
yenoBeka. XPOMOCOMHble ©one3Hn. [eHHble 0one3Hn. bonesHn c
HacneacTBeHHbIM npeapacnofiokeHnem. OCoBEHHOCTU 4enoBeka Kak
obbekTa reHeTuyecknx wuccrnegosaHun. MeToabl W3YYEHUS TEHETUKM
yenoBeka: reHeanormyeckum meton, 6nmM3HeyoBLIM MeToAd, NONYNSALUNOHHO-
CTaTUCTUYECKUA  METOA, MEeTOd TEHEeTUKM COMAaTUYECKMX  KMeTOoK,
LMTOreHeTMYECKUI MeTomd, BnMoxmmmyecknun metoa, metoabl nsydenus OQHK
B reHeTU4YEeCKNX nccrnenoBaHUSAX. Meaunko-reHeTu4yeckoe
KOHCYNbTUPOBaHME.

[MpakTnyeckada paboTta: n3ydeHne reHeTUYEeCKNX acrnekToB rnosia 'y pacTteHumn
(nBa Ko3b4).

®opma  opeaHusayuu: KonnektMBHasa, pelleHne 3agad, Odoknagbl
yyalmxcs, npaktndeckas pabora: nsydeHme reHeTM4YecKux acrnekToB nosa
y pacTeHun (MBa Ko3bs).

BuObl desmenbHocmu: NOUCK U BblaeneHne Heobxoanmon nHdopmMaunu;
NpUMeHeHne MeTogoB MHOOPMAaLMOHHOMO NOUCKa, B TOM YMCIE C MOMOLLbIO
KOMMbIOTEPHbLIX CPEACTB; MMaHUMpoBaHWe Yy4ebHOro coTpyaHu4ecTBa C
yuynterniem n cBepCTHUKaMn — onpegerieHne uenen, yHKUMM y4aCTHUKOB,
cnocoboB B3anMogencTBms nNpu NoAroToBKe AOKNAaA0B; MOUCK U BblAeNeHne
HeobxoauMON MHopMauMn Npu peLleHnn reHeTUYecknx 3agad; Bblbop
Hanbonee a(peKTMBHBIX CNOCOBOB peLleHns 3aaau.

Pazgen 3 9BonoumMoHHOe y4yeHue ( 32 YyacoB)

Teopusi. Teopusi ecmecmeeHHo20 omb6opa Y. [MHapeuHa ( 5
Yacoe). HacneactBeHHOCTb M UIBMEHYMBOCTL OpraHM3MoB. [lokasaTernibCcTBa
9BOSTOLMN NMPUPOLHBIX BUOOB. YyeHne doopmMax M3MeHYNBOCTN OPraHM3mMoB.
Ponb BHelwHen cpedbl B BO3HWKHOBEHUMUM WM3MEHYMBOCTU OPraHU3MOB.
Teopna uckycctBeHHoro oTtbopa Y. [dapsuHa. DOpMbl MCKYCCTBEHHOrO
otbopa. bopbba 3a cyuwlectBoBaHME: MNPUYUHBLI U crieacTBusa. Popmbl
GopbObl 3a cywecTBoBaHWA. EcCTecTBeHHbI OTOOp: onpegeneHuve,
MEexXaHn3M OenCTBusl, pesynbrar.

[pakmuka. ®opma opzaaHu3ayuu: KONNeKTUBHas

Budbi dessmernibHocmu: MOUCK N BblAeneHne Heobxoamumon MHGOpMaLnK;
NpUMeHeHne MeTogoB MHOOPMAaLMOHHOIO NOUCKa, B TOM YMCIE C MOMOLLbIO
KOMMbIOTEPHbLIX CPEACTB; MNMaHuMpoBaHWe Yy4ebHOro coTpyaHMYecTBa C
yyntenem n cBepCTHMKaMun — ornpenesieHne uenemn, oyHKUUM y4acTHUKOB,
cnocoboB B3aMMOOENCTBMS NpU  NOLArOTOBKE [OO0KMafoB; MNOCTaAHOBKA
BOMPOCOB — WHULMATUBHOE COTPYAHMYECTBO B MOUCKEe W cbope
MHGOPMaLUKM AN BbIMNONHEHNA JOKNAL0B N Npe3eHTaLmi.
Cunmemud4eckasi meopusi asosiroyuu. Mukpoaesosnroyusi( 8 yacoe)




Monynauus — dopma cywecTBoBaHMs Buaa. MameHuMBOCTb ocoben B
nonynaumMm  nof  BAUSIHUEM  9KOSormyeckux  daktopoB. MexaHusm
BO3HMKHOBEHUA aganTtauur B nonynsiunm n nx OTHOCUTENbHbBIN XapakTep.
[emorpacuyeckasi, NpoOCTpaHCTBEHHast W  3JKOSIOrnM4eckasi CTPYKTypa
nonynauun.  [uHamuka  YUCeHHOCTU  nonynauun.  buonorndecknn
nosiMMopunam nonynauumm. Ycnosugd ANNTENbHOro
cywecTtBoBaHma nonynauuun. [lonynauus — KOMMOHEHT 3KOCUCTEMBbI.
OuHamuka n yctonumBocTb akocucteM. Camoperynauus. Cykueccum B
aKocucTemax.

@opma opzaHu3ayuu: KONNEeKTUBHadA, peweHne 6uonormyecknx 3agad,
paboTa C KOMMbIOTEPHBLIMWU NPOrpaMmamMu.

Budbl dessmernibHOCmMu: NOUCK N BblaeneHne Heobxoaumon MHdopmaunm
npu peweHun 6Guonornyecknx 3sagad; Bblbop Hambonee aPPEKTUBHBIX
cnocoboB pelleHna 3adad; CTPYKTYpupoBaHWE 3HaHUAM No  Teme
«Mwukpoasoniounsa»; ycTaHOBIIEHUE MPUYMHHO-CNELCTBEHHbBIX CBA3EW;
NMOCTPOEHME JIOTMYECKOW Lenu pacCyXgeHun npu peleHnn 3agad,
HabnaeHne 3a AeMOHCTpaUMsMU yunTens; O6bACHEHNE U MHTepnpeTauns
HabnogaeMblX SsBNEeHUN; aHanua rpacdpukos, Tabnuu, cxem.

®Pakmopsl agosroyuu (7 4yacos)

HacnedcmeeHHasi U3MEeH4YU80CMb Kak Mamepuar
380/1104UU. DBOMOLUNOHHAA XapakTepuctnka mytauun. Hopma peakumm
reHotuna. Mogudvkaummn, nx ponb B asonwouun. Msonaummn. MexaHusm.
OBOMOUMOHHAA ponb usonaumn. Murpauum U ux ponb B U3MEHEHUU
reHeTUYEeCKon CTPYKTypbl nonynauun. DopmMbl  MEXNONYNsUNOHHbIX
oTHoweHun. [puunHbl 1 cneacTeus ©opbObl 3a cylwlecTBOBaHME Kak
dakTtopa aBontoumn. CoBpPeEMEHHbIEe NpeAcTaBfeHNs O €CTeCTBEHHOM
oTbope Kak BegyLiem aktope asonounmn. Popmbl eCTECTBEHHOIo oTOopa.
CpaBHUTESNbHbIN aHanu3 ecTeCTBEHHONo U UCKYCCTBEHHOro otbopa u ux
pes3ynbTaToB.

[MpakTnyeckaa paboTa: pe3ynbTaTbl UCKYCCTBEHHOro OoTbopa Ha npumepe
COPTOB KYNbTYPHbIX PACTEHUM.

@opma opzaHu3auyuu: KONNeKTUBHasA, npaktuyeckas pabota: pesynbraThl
MCKYCCTBEHHOIo oTbopa Ha npumepe COpTOB KYSIbTYPHbIX pacTEeHUMN.

Budbi desimernibHoCcmu: CaMOCTOATENbHOE BblAENEHNE U (POpMYynnMpoBaHNE
Uenn npaktndeckon paboTbl; MOUCK W  BblAeneHne Heobxoanmown
MHdOPMaLNK; CTPYKTYpPMPOBaHME 3HAHMI NO pe3ynbTaTtaM UCKYCCTBEHHOIO
otbopa; noctaHoBka M hopmynupoBaHne npobriemMbl, CaMOCTOATESNbHOE
co3jaHue anroputMoB  OEATENbHOCTU MNpu  peweHun  npobnemsi;
NPOrHo3npoBaHMe pe3ynbTaToB NpakTU4eckon paboTbl; KOHTPOSb B hopme
CNUYEHNSA NNYHBIX pe3yNnibTaToB M pesyfibTaTta C 3aJaHHbIM 3TasloHOM C
Lenbio 0OHapyXeHUs1 OTKITOHEHUW OT Hero.

Bud. ( 6 yacos)

CoBpeMeHHaa  Ouonormyeckas  KoHuenuums Buga 3. Manepa.
[okasatenbctBa peanbHocTu Buaa. Kputepuu Buga. CTpykTypa Buaa.
MonynauMoHHaa CTpykTypa Buga. [mMbpugHaa 3oHa, reorpaduyecknn




N30NAT, KNUHanbHas N3MeHYNBOCTb. pouecc obpa3oBaHUst HOBLIX BUAOB.
Annonartpuyeckoe, cumMmnaTpudeckoe n napanaTpuyeckoe
BHnaoobpasoBaHme. KomnnekcHoe AenCcTBME 3BOSIOLMOHHBLIX (PakTOpoB B
aKocuctemax. MIckycCTBEHHbIE 9KOCUCTEMbI U UX OCOBEHHOCTN.
[MpakTnyeckaa paborta: MOp(ONorMyeckun KpuTepun Buaa Ha npumepe
BWUOOB U3 poaa Knesep.

®opma op2aHu3ayuu: KONnneKkTuBHas, npakTndeckas paborTa:
MOpP(ONornyecknin KpuTepun Buaa Ha npumMmepe BUAOB U3 poaa Kresep.
Budbi desimernibHoCcmu: CaMOCTOATENbHOE BhblAENEHNE U (POPMYNNMpoOBaHNE
Uenn npaktndeckon paboTbl; MOUCK W  BblaeneHne Heobxoanmown
MHOPMaUUM MNpU  COCTaBIEHUM OTYETA MO MpakTudeckonm paboTe;
nnaHnpoBaHne y4ebHOro coTpyaHuyecTBa C YYUTENEM N CBEPCTHUKAMU —
onpegeneHne uenemn, yHKUMA y4acTHUKOB, CNocobOB B3anMOOENCTBUS;
NnocTaHoBKa BONPOCOB — MHULMATUBHOE COTPYAHNYECTBO B NOMCKe 1 cbope
nHpopmaumu.

EAMHCTBO XMBOW N HEXMBOW npupoabi(5 yacoB). AGMOreHHbIN CUHTE3
OpraHnYecKnx BELLECTB B YCINOBUSX BOCCTAaHOBUTENBHOW aTMOCc(epsl.
JTanbl NOSIBNEHNS CIIOXKHbIX OPraHN4YecKnx BeWecTB. JBOSTIOLUNOHHbIE
BO3MOXXHOCTM YrneBogopoa0B. OBOSIOLNA OpraHNYeCcKnx CoeanHEHNI.
Ob6pasoBaHue NepBUYHbIX KNETOK — Ha4arno 6mMonornyeckon 3BOSOLMN.
CamoopraHusaumnsa CnoXxHblX OpraHMYecknx cucteM. KnetoyHoe nutaHue,
BHYTPU- N BHEKITETOYHbIN FOMEOCTa3.

OcHoBHbIE YepPTbl XXU3HN.

®opma opaaHU3ayuU: NEKUUS, KONNEKTUBHas, paboTa ¢ KOMMNbIOTEPHbLIMU
nporpaMmmMamu.

Budbi 0esmenbHocmu: npeobpa3oBaHne 3HAaKOBO-CMMBOINMYECKON MOAENN
C LeNbH0 BbISABNEHMS 00X NPU3HAKOB, ONpeaensoLwmx eauHCTBO KUBOW
N HEXXMBOW Npupoabl; HabnaeHne 3a 4EMOHCTPALMSMN YYNTENS;
00bsICHEHME M MHTepnpeTauus HabnaaembiX SBMEHUN; aHann3
rpadoumkoB, Tabnuu, CXem.



		2024-03-11T09:13:58+0300
	Элимханова Алипат Висхановна




