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1.MACIIOPT PABOYEM MPOT'PAMMBbI 0/1.01.04 ECTECTBO3HAHUE
1.1 Obaacts npuMeHenus: padodeit mporpammsl Q1. 01.04.

PaGouwass mnporpamma OJ[. 01.04.EcrecTBo3HaHue SBISETCS YacTbl0 OCHOBHOM
npodecCUOHabHOW  00pa3oBaTEeNbHOM  MpPOrpaMMbl  —  IPOTrpaMMbl  MOJTOTOBKHU
CIeMaInucToB cpennero 3seHa B coorBeTcTBur ¢ OI'OC mo cnenumanbHOCcTIM 53.02.02.
Mys3blkabHOE HCKYCCTBO d3CTpanbl (mo Bujgam), 53.02.03. HWHCTpymeHTanbHOE
UCIIOTHUTENLCTBO (10 BUJaM MHCTpyMeHTOB), 53.02.04. BokanbHoe uckyccTBo, 53.02.05
ConbHOe M xopoBoe HapoaHoe neHwe, 53.02.06. XopoBoe aupwwxupoBanue, 53.02.07.
Teopus My3bIKH.

1.2. Mecto O/I. 01.04. B cTpyKTYpe NpPOrpaMmsl NOArOTOBKHU CHEIMAJTHCTOB
Cpe/IHero 3BeHa

OI.01. 04. EcrectBo3HaHuE SBISETCS COCTABHOW YACThIO 00II€00pa30BaTEIbHOTO
yueOnoro mukina OJ[.00. [lanHas nucHUIUIMHA HAmNpaBjiieHAa HA OCBOEHHUE CIEAYIOIINX
o0mux komneteHui (OK):

OK-10. MHcnonp3oBaTh yMEHHS M 3HAaHHUA YYEOHBIX JUCHUIUIMH (eaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CpeIHero oOmiero oOpa3oBaHUs B
npodeCCHOHAIbHOM AeATEIHHOCTH.

1.3. Hesau u 3apgaun O/1.01.04. ECTECTBO3HAHMUME, Tped6oBanus K pe3yjibTaTaMm
OCBOEHMS Kypca

Heablo kypca saBisieTcss GOpMHPOBAHUE IMPEACTABICHUS O €CTECTBO3HAHWH, OCO3HAHUIO
€€ Kak €JIMHOW UEJOCTHOCTH, MOUCK OoJiee TIyOOKHX CBSI3e MeXOy (U3MYECKHUMH,
XUMHYECKUMU U OMOJOTUYECKUMH SIBICHHUSIMU.

3agaum kypca:

®AHAIM3HUPOBATh OTACIBbHBIC XHWMHYCCKUC H OHOJIOTHYECKHE SABJICHHA, 3aHHUMArOIme
BaKHOC€ MECCTO B €CTCCTBCHHO - Hay‘—IHOf/'I KapTHHC MHpPA,

® BLIABJIATH CKPBITHIC CBA3HM, CO3JA0OIIHEC OPraHUYCCKOC CAWMHCTBO JOTHUX HBHCHHﬁ, qT0
HCBO3MOXXHO B paMKaXx CIICHHAJIbHBIX €CCTCCTBCHHBIX HAYK;

e (opmMupoBaTh y CTYJEHTOB OCHOBBI Hay4YHOIO MHUPOBO33PEHUS, IMOBBIATH OOIIUI
KPYro30p U KyJIbTYPY MBILLICHUS;



B pe3ynbprare ocBOEHHS Kypca CTYJIEHT JOJLKEH:

3HATD:
® OCHOBHBIE HAYKU O MIPUPOJIe, UX OOIIHOCTh U OTIIMYHS;

® CCTECTBEHHOHAYYHBIA METOJ IIO3HAHUA M €ro COCTAaBJISAIOLIAE, E€JUHCTBO 3aKOHOB
pupo sl BO BeenenHowu;

®B3aMMOCBS3b MEXY HAYYHBIMHU OTKPBITUSMU U PA3BUTUEM TEXHUKU U TEXHOJIOTUM;
®BKJIa]] BEJTUKUX YUYEHBIX B ()OPMUPOBAHUE COBPEMEHHOUN €CTECTBEHHOHAYUYHOU KapTHHBI
MHpa.

yMeTh:

® ODUCHTHUPOBATHCSA B  COBPEMEHHBIX  HAYYHBIX TOHATHSAX ©  WHOOpMAIHU
€CTECTBEHHOHAYYHOTO COAEPIKAHNUS;

® paboTaTh C €CTECTBEHHOHAYYHON MH(POPMAIIMEH: BIAETh METOJaMU TTOWCKA, BBIICIISTH
CMBICIIOBYIO OCHOBY U OIICHHBATh JOCTOBEPHOCTH HH(POPMAIIHH;

® HCIIOJIB30BATh €CTECTBEHHOHAYYHBIC 3HAHWS B MOBCEIHEBHOM KU3HU ISl 00eCIIeueHUs
0€30MacHOCTH  KU3HENEATCTLHOCTH, OXpPaHbl  370POBbS, OKPYKAIOIIEH  Cpeibl,
AHEProcOepeKeHus;

1.4. KosimuectBo 4acoB Ha ocBoeHue nporpammsl O/1.01. 04 ECTECTBO3HAHUE

3auatus no OJ[. 01. 04 «EcrectBo3znanme» mnposomsatca B I um Il cemecrpax.
MakcumainbHas yueOHast Harpy3ka coctasiser 100 yacos.

N3 uux — 72 yaca mpoBoasTcs B ¢dopme 00s3aTeIbHBIX YyueOHO-MPaAKTHUYECKUX
ayIUTOPHBIX 3aHATHM TMOJ PYKOBOACTBOM TpemnogaBarens (36 — TpYyINIOBBIX
(JIEKIIMOHHBIX) U 36 — MEIKOTPYIIIOBBIX 3aHATUI); 28 4acoB — B popMe CaMOCTOSITEIBHOM
paboTHI CTyACHTA.



2. CTpyKTypa U cofepxkaHue y4eOHOH AU CHUILIHHBI

2.1. O6bem O/1.01.04. ECTECTBO3HAHMUE, Buabl yueOHOoi padoThl U (OpMBI

OTYETHOCTHU
Cemectp I II
AyauTOpHbIE 3aHITHS

YAITOP 36 36

B Hacax
CamocrostenbHas pabora 12 16

oOyuarorerocs
DOopMBbI OTUETHOCTH KonTtponbHblii ypok JuddepeHnunpoBaHHbIi 3a4eT

B mpomecce oOydeHHs] CTYACHTOB MPEeIyCMAaTPUBAIOTCS CIEAyrOmue (HOPMBI U BHUIBI
yueOHOUM paboThl: odopmileHHE Ta0OpaTOPHBIX PabOT M MOJATOTOBKA K WX 3alllMTE,
COCTaBIICHHE CXEM, TaOJHIl 1O OTIACIBHBIM TeMaM, TOJATOTOBKA IIJIaHA-KOHCIIEKTA,
MOJITOTOBKA K KOHTPOJIBHBIM paboTaM, MOATOTOBKA MPE3EHTAIIMH M TOKIaa0B, paboTa ¢
y4eOHOM TUTepaTypoid, peleHue 3aaay o TemMam 1 Jp.

2.2. TemaTtu4eckoe NJIAHUPOBAHUE

Cemectp CopepxaHne yueOHOT0O MaTepuaia O6beM gacoB
1 du3uka:
Beenenne. EcrecTBO3HaHNE KaK KOMIUIEKC HAYK O PUPOJE. 1
OynnamentanbHble coctaBisitomne HKM: marepusi, BpeMsi, MpOCTPaHCTBO, 1

NIBIDKEHHE, B3aUMOJICHCTBUE.

JIBrokeHue  —  HeoTbemJieMas  4acTh  marepud.  OTHOCHTEIBHOCTH
MEXaHUYECKOro  JBWKEHHs. (OCHOBHbIE KHHEMAaTUYECKUE TIOHATUS U 1
ypaBHEHUA. 3aKOHBI JIBMKECHHS. DHEPTUSI — MEpa JIBU)KEHUSI MAaTEPUU. 3aKOHbI
COXpaHEHHUs B MEXAHUKE.
Mexannueckue KoieOaHus U BOJIHBI. 3BYK. 1
Pemenue 3agau no pasaeny: Mexanuka. 1
Kontponsnas padora Nel. Mexanuka. 1
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKON Teopuu. ArperatHbie 1
coctosiHus BemecTBa. bpoyHoBckoe nsmxenue. uddysus.Mneanbuslil raz B
MKT. J[laBnenue ra3a. OcHoBHoe ypaBHeHue MKT. IlpencraBienue o
pacrpeaeeHu MOJIEKYI 0 CKOPOCTSIM.

1

Temneparypa.  TepMoauHamMuyeckoe  paBHOBecHe.  MaKpOCKONIMYECKHUE
IapaMeTpsl. Y paBHEHMS COCTOSIHUS UIECAIBbHOIO rasa. I a30Bble 3aKOHBI.

KonmnuectBo sHepruu. BHyrpeHHsss sHeprusi. | 3akoH TepMOIMHAMHUKH.




II

[Ipumenenue I 3akoHa TEPMOAMHAMUKHU K U30MPOLIECCAM.

KonmaectBo Temnotel. HeoOpatumocTs mnpupoaHbix mpoueccoB. Il 3akon
TEPMOJNHAMUKU. TEII0BbIE JBUTATEIIN.

Kpucrannsl. AMopdHbie Tena.
Pemenwue 3amay no pazzaeny: MosekyinspHas GusHka.
KontponbHas padora Ne2. MonekynsapHas pusuka.

CamocTrosarenpsHast pabota obyuatomuxcs. [lonroroBka k cemunapy: TersioBsie
JIBUTATENU U OXpaHa OKPYKAIOIIeH Cpebl.

DneKkTpuyecKkuil 3apsa. 3aKOH COXpPaHEHUs dJIEKTpUUYecKoro 3apsaa. OCHOBHOU
3aKOH 3JIEKTPOCTAaTUKHU - 3aKOH KyroHa.

bnuzkoaeiicTBue M NEMCTBUE HA PACCTOAHUU. DJIEKTPUUECKOE TOJIE U €ro
XapaKTePUCTUKH.

[IpoBomHuKH ¥ AMAIEKTPUKHU. [IOCTOSHHBIM SIEKTPUYECKHII TOK. 3aKOHBI
MOCTOSIHHOTO TOKA.

MaruutHoe mone. MarHuTHbele cBoiicTBa BemiecTBa. Cuna Ammnepa. Cuna
JlopeHma.  DneKTpoMarHuTHas  WMHAYKUMA.  3aKOH  DJIEKTPOMArHUTHOM
WHIYKIIWH.

OnexTpoMarHuTHble konebanus. [lepemennsiii Tok. [IpousBoacTBo, nepenayua
U WCIIOJIb30BaHHE dJEKTpodHepruu. [IpuHImnbl padoThl ANEKTPOCTAHIIHIMA.
Tpancdopmarop.

DneKkTpoMarHuTHele BOJIHBL. [[puHIuIbl paguocsasu. Paguonokanus.
Pemenue 3anau no pasgeny: JNeKTpOJMHAMUKA.
KonTponsHas padora Ne3. DnexTpoauHamMuKa.

Bonnosas mpuponaa csera. MnTtepdepenus u qudpakuus csera. Jucnepcus.
LBera Temn. [lomsipusanus ceera.

[Mpunnun otHocurenbHocTU. OnbIT Maiikenscona-Mopnu. Onementsl CTO.
CrenctBusi U3 NOCTYJIATOB DUHIITEHA: OTHOCUTEIIBHOCTh OJJHOBPEMEHHOCTH;
pacCTOSIHUM U MPOMEKYTKOB BpPEMEHU. DKBUBAIEHTHOCTh MAacChl M JHEPTHH.

Onpitel  ['epria. ®Dortoddpdextr u ero 3akoHel. KBaHTOBOE OOBSICHEHHE
dboroddpdexkra. Hcmyckanwe wu morjomeHue cBera aromMamMu. CHeKTpbI
u3nydyeHuss u mnornomeHua. CrnekTpanbHblii  aHanmu3. [Ipoucxoxaenue
JIMHENYaThIX CIIEKTPOB.

@DOTOH-KBAHT 3JEKTPOMArHUTHOTO 1oJisi. KOpmycKynsspHO-BOTHOBOM Jyaan3M.
Crpoenne aroma. [loctynatel bopa. KBaHnToBbIE TpeACTaBlIeHUsI O CTPOEHUU
atoma. KorepentHoe uznyudenue. Jlazepsr. [Ipunmun paboTs! 1a3epos.




II

EcrecTBeHHass paguoakTUBHOCTh. 3aKOH PaJMOAKTHUBHOIO pacmaaa. MeTomasbl
perucTpaur MOHU3UPYIOIIUX U3TYYEHUM.

HckyccTBeHHass paauoOaKTUBHOCTh. fnepHsle peakuuu. llenHbie spepHbie
peakuuu. SnepHslid peakrop. SnepHas sHepreTuka. PeakTopbl Ha TEIJIOBBIX U
ObICTpbIX HeWTpoHax. IlpuMeHeHue saepHOW »HHEPruu. JIeMEHTapHbIE
4acTULbl. AHTUYACTHIIBIL.

Pemenwue 3amau no pasgeny: KBanrosas ¢pusuka.

Kontponbsnas padora Ned. Ontuka. KBantroBas ¢pusuka.

DHEpreTU4ecKuil KpU3uc COBPEMEHHOCTU. TpagullMOHHAs U albTepHATHBHAs
SHEPreTHKa, UX BKJIAJ B MUPOBOE HEPronoTpediieHrne. DKOJIOTUs U MPOOIEMBI
pa3BUTHA TPAOULIMOHHOW, aTOMHOM U aJIbTEPHATUBHOMN SHEPreTUKU
KonTtponsnas padora NeS. Beenennasi.

OcHoBHBIE TTpOLIECCH U (HOPMBI ECTECTBEHHO - HAYYHOTO METO/Ia IIO3HAHMS.
Meroapbl 1 TPUEMBI €CTECTBEHHO — HaY4HBIX UccieaoBaH. COBpEMEHHbIE
CpEZICTBAa €CTECTBEHHO — HAYYHBIX UcCeA0BaHUM. JlocTnxkeHus
€CTECTBO3HAHUS.

buoaorus:

Cocras, cTrpoeHne U (QYHKIIUU KIETOK.

Buasl oOMeHa BeliecTs.

PaszmHoxeHME U HHAUBUIYAJIbHOC PA3BUTHC OPIraHU3MOB.

3aKOHOMepHOCTI/I HaCJICAOBAaHUA IIPU3HAKOB. OCHOBHBIC TCHETUYECCKHE
IIOHATHA. cDOprI U3MCHYHMBOCTH.

CoBpeMeHHbIE OMOTEXHOJIOTHH.
Bupn, ero kpurepuu u CTpyKTYypHI.

HayuHble 1 connanbHO-35KOHOMUYECKHUE MTPEAIIOCHIIKY BOSHUKHOBEHUS TEOPUU
Y. JTapBuHa. ['u11oTe361 IPOUCXOKICHUS KU3HU.

DKoJorus Kak Hayka, ee 3a7auu U 3Hadenue. buocgepa, ee cTpykrypa u
GyHKUIMN.

Xumus:
Ilepuonnueckas cucreMa XuMu4eckux 3ieMeHToB [[.M. Menneneesa.
Crpoenne aroma. CTpoeHue BemecTBa. XMMUUECKUE, TEPMOXUMHUUECKHE

peakunyu. XuMHYECKOE PAaBHOBECHE.

Kiaccudukanms HeopraHU4eCKUX COeTUHEHUH. XUMUUECKHE CBOMCTBA




HEOPraHUYECKNX COEIUHEHUN. 2
Meramnsl. CruiaBsl 1 Koppo3ust MetaiuioB. Hemeramsl. CoelMHEHUST METAJIOB 3
1 HEMETAJUJIOB.
5 5 3

3amuTa OKpYKaroIlel Cpelibl OT 3arpsA3HEHUI.
Krnaccugukanus opranndeckux coennuHeHuid. Teopust CTpoeHHs] OpraHudecKux
coennHeHuil. Mzomepusi. 5
Yraesonopoasl. IIpuponnsie nctounuku yriesonoponos. [Ipumenenue
YIJI€BOAOPOAOB B Opranndeckom cunrese. Kucinopogoconep:xamue
OpraHMYECKUE COCIMHEHUS: CIUPTHI, KAPOOHOBBIE KUCIOTHI, MbUIA U KHUPHI,
YrieBoJibl. A30TOCOAEpIKAIME OpraHudecKkue coetuHenus. llonumepsl.

HUTOI0 72

2.3. Copepxkanne O/1.01.04. EcTecTBO3HAHME

Qu3zuka
OcHno6vl ecmecmeeHHOHAYUHO20 NO3ZHAHUA MUPA
Beenenne. EcrecTBO3HaHME Kak KOMIUIEKC Hayk o npupoae. DyHIaMeHTaJIbHBIE
cocrasisiromre HKM: martepust, BpeMsi, MPOCTPAaHCTBO, ABUKEHUE, B3aUMOICHCTBUE.

Yacmuwvie acnekmaul cOBPEeMEeHHO020 ecmecmeo3nanun. QuzuuecKuii acnekm
COBPEMEHHO20 eCMeCMBO3HAHUA:
Mexanuka
JIBuxeHue — HeoTbemjeMmas dYacTh wmarepud. OTHOCUTEIBLHOCTh MEXaHWYECKOTO
nBro>KeHUsa. OCHOBHBbIE KWHEMAaTHUYECKHE MOHSATHS W YpPaBHEHHUs. 3aKOHBI JIBUKCHUS.
OHeprusi — Mepa JBWKEHUSI MaTepuu. 3aKOHbI COXpPAHCHUS B MEXaHUKE. MeXaHudecKue
KOJIeOaHUs ¥ BOJIHBI. 3BYK.

Monekynapnaa ¢usuxa. Tennogvie agnenusn
OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH. ATrperaTHbIe COCTOSHHS
BeliectBa. bpoyHoBckoe nBmxkenue. Juddysua.neansueiii ra3 B MKT. JlaBnenue rasa.
OcnoBHoe ypaBHeHue MKT. IIpeacraBnenue o pacupeaeaeHn MOJIEKYI IO CKOPOCTSIM.
Temneparypa. TepMoauHamMuyeckoe paBHOBECHE. MAaKpOCKONMYECKUE MapaMeETPHI.
YpaBHEHUs COCTOSIHUS UI€ATBHOTO ras3a. ['a30Bble 3aKOHBI.
KomnuectBo sHeprun. BuyTtpennss sneprusa. | 3akon tepmoamHamuku. lIpumenenwne [
3aKOHA TEPMOJVHAMUKH K U30IIPOLECCAM.
KomnaectBo  temmotel.  HeoOpatmmocTh  mpupoiaHbiXx — mpomeccoB. Il 3akon
TEPMOAUHAMUKU. TEIUIOBBIE IBUTATENN.
Kpucramnel. Amopdusbie Tena.

Inekmpoounamuxa
DIIEKTPUYECKUN 3apsifl. 3aKOH COXPAHECHUs JJIEKTpUUecKoro 3apsaa. OCHOBHOM 3aKOH
3JIEKTPOCTATUKU - 3aKOH KynoHna.



bim3koneiictBue W ACWCTBUE HA PACCTOSHUU. OJJEKTPUYECKOE TIOJNE U €ro
XapaKTEPUCTUKH.

[IpoBOaHVMKHN M AUANEKTPUKHA. [IOCTOSHHBIN SJIEKTPUUYECKUNA TOK. 3aKOHBI MOCTOSTHHOTO
TOKA.

MarnutHoe 1iojme. MarauTtHble  cBoWicTBa  BemiectBa. Cuna  Ammepa.  Cuna
JlopeHna. OnekTpoOMarauTHasi MHAYKIUA. 3aKOH 3JIEKTPOMAarHUTHON WHTYKIUU.
OnekTpoMarHutHbele KojieOanus. llepemennbiit Tok. Ilpouw3BojcTBO, mniepenavya u
HCTOJIb30BaHue diekTpodHepruu. [IpunHIume paboThl aaekTpocTaniiui. Tparncdopmatop.
DJeKTpOMarHuTHeIE BOJHEL. [IpuHIumnel pagnocssasu. Pagnonokanus.

Onmuka
Bonnosas npupoaa ceera. Unrepdepeniusa u nudpaxuus csera. Jucnepcus. I{Bera ter.
[Tomapusanus csera.
[Tpunamun otHocutenbHOCTH. OnbIT Malikenbcona-Mopiu. Onementel CTO. CrnenctBus
W3 TIOCTYJIAaTOB OWHIITEHWHA: OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH; PACCTOSIHUM U
MMPOMEKYTKOB BPEMEHU. DKBHUBAJICHTHOCTh MaCChl U SHEPTUHU.

Keanmoesas ¢uzuxa
Omnbitet I'epa.  ®dorosddexr u  ero  3akoHbl.  KBaHTOBOoe — 0OBsICHEHHE
dborordpdexra.cnyckanue u moriomnieHue cBera atoMamu. CHEKTpbl U3IY4YEHUS U
noryomeHusa. CrekTpanbHblid aHanus3. [[poucxoxaeHrne IMHENYATBIX CIIEKTPOB.
@DOTOH-KBAHT 3JICKTPOMAarHUTHOTO noJid. KopmyckynspHo-BoaHOBOM ayann3Mm. CTpoeHue
atoma. [loctynmatel bopa. KBaHTOBBIE TIpeCTaBIEHUSI O CTpOeHUU aroma. KorepeHTHoe
m3nydyenue. Jlazepsl. [lpunuun pabotsl nazepoB.EcTecTBeHHAas paJliOaKTUBHOCTh. 3aKOH
PaMOaKTUBHOIO pacnaga.Meroabl perucTpanuu MOHU3UPYIOIIUX
n3nydyeHuil. IckyccTBeHHas pailMOAKTUBHOCTb.
Snepnpie  peakumu. llenHple ApepHble  peakuuu.AnepHeld - peaktop.  fAnepHas
sHepreTuka.PeakToppl Ha TEIIOBBIX U OBICTPhIX HeWTpoHax.[IpumeHeHue suepHoOU
SHEPruU. JJIEMEHTAPHBIE YACTHUIIbl. AHTUYACTHUIIBI.

JKonozuueckuii acnekm co8PEemMeHH020 eCnmecmeo3HaHus
DHEPreTUYeCKUd KPU3HC COBPEMEHHOCTH. TpaauWIlMOHHAsT W aJdbTEpHATUBHAS
AHEPreTHKa, UX BKIIaJl B MUPOBOE YHEPTONOTPeOIeHHE. DKOJOTUS U TPOOIEMbI pa3BUTHS
TPaIULIMOHHOW, AaTOMHOMN Y aJIbTEPHATUBHOW YHEPTETUKU

Acmponomuueckuii acnekm copemMeHH020 eCmecmeo3Hanusl.
3emns u Bcenennasn

Bcenennas u Meraranaktrka. MUKpOMHUD, MAaKpOMUP U MeraMup, ux macirtadsl.[Ipupona
3Be31. PaccTosiHus B 3B€30HOM MUDE.
Pasmepsr u ¢dopmbr 3emnu. EctecTBeHHblit cnyTHHK 3emiid. CTpOE€HHE COJIHEUHOU
cucteMsl. IInaneTsl 3eMHOM rpymisbl. [lnaHeTbI-TUraHThI.
CosHIle KaK JIBHXKYyIIas CWIA IUIaHETApHBIX IpoueccoB. Bnusuue ConHua Ha 3eMI0 U
yenoBeka. Co3e3ausa. HoBble u cBepxHOBbIE 3Be3Abl. ['mnore3a boisbmoro B3pbiBa.
bynymee Bcenennoi.
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Ecmecmeenno - Hay‘lelIZ memoo no3nanus.OcHoeHble npoueccost u ¢0p.Mbl
ecmecmeernHo - HayUHo2o Memooa no3HaAHUA.

[Ipenmer m 0O0BEKT ecTeCTBO3HAHWA. MecTo M poib OHOJOTHHU, XUMHH, (PU3UKU B
ectectBo3HaHuu. [Iporecchl U QopMbl €CTECTBEHHO - Hay4yHOro mno3HaHus. CylIHOCTh
MeToaa JlexkapTa. OMIUPU3M U palluOHATIU3M.

Memoowt u npuemsl ecmecmeeHHo — HAYUHBIX UCCTEO06AHUIL.

Metononoruss u meron. AOctparupoBaHue B Hayke. MopenupoBanue. MuHaykius u
nenykuusa. CHHTE3 ¥ aHAJIu3 B €CTECTBEHHBIX HayKax. CHCTEMHOCTh B HayKe: IPUHLUIIBI U
KAaTeTOpHUHU.

CO!?p@M@HHble cpedcmea ecmecmeernHo — Hay4Hblx ucce0o06anuil. ﬂocmuofcenuﬂ
ecmecmeo3HanuA.

HaGmonenust u sxcnepuMeHT. JlazepHble TEXHOIOTUHM B M3YYEHUHU KUBBIX OPraHU3MOB.
CUHXpOHHBIE HWCTOYHHMKH U3JIy4YeHHs. Meron snepHoro pes3oHaHnca. Onrudeckas
CIIEKTPOCKOMNMS, MAaCC-CIEKTPOCKONHUs. PEHTT€HOCTPYKTYPHBIM aHAINW3 IPU HU3YYECHUU
KUBBIX opranu3MoB. HelirpoHorpadusi.

Knemounoe cmpoenue opzanuzmos. Cocmas, cmpoenue u QyHKyuu Kiemox.

Knerka — equHMIa CTPOCHUS U KU3HEIEITEIBHOCTH opranusma. Kierounas teopus. Ponb
B KJIETKE OPTraHUYECKUX U HEOPTAHUYECKUX BeleCTB. OCHOBHBIE OPraHOU/bl KJIETKHU U UX

byHKIMU.

Buowl oomena eewgecme.

dotocunTe3, xemocunre3. Ilnactuueckuit oOMeH, 3HepreTuueckuii oOMeH. JlpixaHue u
Opoxenue. Mertabonusm, poib ¢epmentoB B Hem. Momnekynsl JHK u PHK.
['enetnyeckuii koa. MaTpuuHOE BOCHPOU3BOJICTBO OEIKOB.

Pazmnuosrcenue u undueudyaﬂbnoepawumue OP2ARU3IMOE.

Jlenenne KJICTKH: MUTO3, Meii03. OMHOKIETOUYHbIE W MHOTOKJICTOYHBIC PACTUTEIBHBIC U
KUBOTHBIC OpPraHU3MbI. BUpychl, MpoQMIakTHKa W JEYCHWE BHUPYCHBIX 3a00JICBaHMIA.
Pa3smHoxxeHne opraHu3mMoB ero ¢opmbl W 3HaueHue. [amerbl. OTUIOAOTBOpEHHE.
NunuBuayanbHoe pa3Bute opraHu3mMoB (OHTOTEHE3).

Hacneocmeennocmo u u3menuueocmb.3akonomepnocmu HAC/1e008aAHUA NPpU3HAKOG.
OcHoeHble 2eHemuuecKue NOHAMuUAL.

HacienctBeHHOCTP W HM3MEHYMBOCTH — CBOWCTBA OPraHU3MOB. 3aKOHOMEPHOCTHU
HacienoBaHus, ycrtaHoBieHHble . Menngenem u T. Mopranom. XpoMocOMHasi TeOpUs
HACJIECTBEHHOCTHU U T€OpHUs I'eHa.
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d)OpM bl U3MeHvyuesocmu.

H&CHGI{CTBCHH&H Hn HCHACICACTBCHHAsA HW3MCHYMBOCTD. HpI/I‘II/IHBI HaCICACTBCHHBIX
W3MCHCHHUM. MYTaFGHBI U MyTallnu. Bnusiaue MYTarcHOB Ha OpraHu3M YCJIOBCKA N OLICHKA
HOCJ'IGI[CTBI/If/’I HUX BJIMAHUA.

Coepemennvle OuOmexHon02UU.

3HaYCHHE TCHETUKHU i1 MEAUUHHBL. brorexHonoruu. I'eHHas, KIETOYHAS MHKCHEPUSL.
KnonupoBanne. OIleHKa STHYECKHX U TMPABOBBIX ACHEKTOB PAa3BUTHS HEKOTOPBIX
UCCIIeIOBAaHUM B OMOTEXHOJIOTHH.

Mmnozoobpazus u Ieontouusn opzanuueckoz2o mupa.Buo, eco kpumepuu u cmpykmypot.

Cuctema OpraHMYeCcKOro MHpPa ¢ €€ OCHOBHBIE CHCTEMAaTHYECKHE KaTerOpUHU
(xnaccudukanus). Bun, ero kpurepuu. IIpobGiema peanbHOro CylieCTBOBaHUS BUAOB B
npupojie. [lonynsiius — CTpyKTypHasi €IMHULIA SBOJIOIUY.

Hayunbvle u coyuanvno — IKOHOMUYECKUE RPEONOCHLIKU 603HUKHOGeHUA meopuu Y.
apeuna.

Teopus 3Bomrounu opranuueckoro mupa Y. Jlapsuna. IIpeanoceuiku U ABHXKYIIUE
cuibl »Boitonuu (0opbOa 3a CyIIEeCTBOBAHME U €CTECTBEHHBIN 0TOO0p) .Pesynbrar
HBOJIIOLMH:  aJanTaius, BUI000pa3oBaHUWE, MHOTro00pa3ve OpPraHUYecKoro MHpa,
BbIMUpaHue. VICKycCTBEeHHBIN 0TOOD, CENEeKIIHUs.

Tunome3swt HPOMCXOJK@@HM}I HCU3HU.

[IpoGnema cymHocTH *)u3HU. OIEHKA Pa3IUYHBIX THUIOTE3 MPOUCXOXKIACHUS >KHU3HU.
[TponcxoxaeHne U 3BOJIOLUS YEIOBEKA.

B3aumoomnowenusn op2anuIma u Cpedbl.
IKonozua Kax HayKa, ee 3a0avyu u 3HaYeHue.

Oxonorudeckue Gaktopel. IlpucmocoOieHre OpPraHu3MOB K BIUSHUIO Pa3IUYHBIX
AKOJIOTUUYECKUX (PAKTOPOB. DKOCUCTEMA, €€ OCHOBHBIE COCTABJISIONIME. XapaKTEPUCTUKA
BUJOBOM U MPOCTPAHCTBEHHOM CTPYKTYPBI dKOCUCTEMBI. [IulIeBbIE CBI3U B DKOCHUCTEME.
Camoperyndmuss B 3KOCUCTEMAaxX, HMX pa3BuTUEe HU cMeHa. KpyroBopor BelecTB H
MpeBpalleHre SHEPruu B 3KocucTteMax. IckyccTBEHHasi SKOcUCTEMa — arpoOMOIIEHO3.

buocgpepa, ee cmpyxkmypa u pynxyuu.

buocdepa — rnobanbHas skocucteMa. Poib KMBOTO BeliecTBa B KpPYroBOpPOTE
BemecTB B Ouochepe. Yuenue B.U. Bepuanckoro o Ouocdepe, Hoochepe, KUBOM
BelllecTBE M ero (pyHkuusx B Ouocdepe. ['mobanbHbie H3MeHEHUsT B Ouochepe mon
BIUSTHUEM JIEATEIHHOCTH YeoBeka. [Ipobiema ycToiunBOro pa3BuTust Onocqepsl.
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Xumuueckue ceolicmea u npespauieHus 6euiecma.
Ilepuoouueckan cucmema xumuueckux snemenmos /[.H. Menoeneesa.
ITepunonnueckas cucrema xumuueckux anemeHToB [[.11. Menneneesa.
Cmpoenue amoma. Cmpoenue eeujecmad.

CBsi3b MEXKJly CTPOCHUEM JJIEKTPOHHOU OOOJOUYKM aToMa M XMMHUYECKUMHU CBOMCTBAMU
aneMeHTa. Xumuueckas cBa3b. l[lpupoma xumumueckod cBsizu. KoBaneHTHas CBS3b:
HenoJiApHass W nonspHas. MonHas cBsizb. KaTuoHbl M aHMOHBI. Mertamnuyeckas CBS3b.
Bonopoanaa cBsa3bp. Kpucramnmyeckue pemieTku BEIIECTB C  Pa3IMYHBIMUA  BHIAMU
XUMHYECKOU CBSI3H.

Xumuttecxue, mepmoxumuiecKue peakuuu. Xumuuecxoepaenoeecue.

Xumuyeckass peakuus. CKOpOCTh peakuuu U (aKTopbl, OT KOTOPHIX OHAa 3aBHUCHT.
TennoBoit 3 dhexT xumMuyeckon peakiuu. XUMUYECKOe PaBHOBECHE.

HeopeaHu ueckue coeouHeHus.

Knaccugpuxkayua neopzanuveckux coeounenuii. Xumuveckue ceoucmaea
Heop2anuyecKux coeOuHeHuil.

Knaccudukanuss HEOpraHMYECKHUX CcoeaMHEHMM. XUMHYECKHE CBOMCTBA OCHOBHBIX
KJI4CCOB  HEOPraHUYECKHX COCIAMHEHHWM B CBETE€ TEOPUU  DJIEKTPOJIUTHUECKON
nucconuanui. Cpera BOJIHBIX PACTBOPOB COJIEH: KHCHasg, HEUTpajabHas, IIEI0YHAasl.
Bonopoausiii mokasarens (pH) pactBopa.

Memannwsi. Cniasst u Koppo3us memanios.

Mertamnel. OOmue crnocoObl mnonydeHus wMeTawioB. CIUiaBel: 4YepHBIE U ILIBETHBHIE.
Koppo3us meTanioB u cnocoObl 3alIUThI OT HEE.

Hememannuwi.

HemeTannbl. 06111351 XapaKTCPpUCTHKA TJABHBIX TIIOATPYIIII HCMCTAJJIOB Ha HpUMEPE
rajoreHoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PCaKI M.

Coeounenus memanioe u HEMemaios.

Baxuenmme coequHEHHs METAUIOB W HEMETAUIOB B IIPUPOJAE U XO3AWCTBEHHOU
JESITEIIbHOCTU YEJIOBEKA.

3awuma oxpyxrcarouieii cpeovl om 3a2pA3HeHUIlL.

3amura OKpYXXKalIIed Cpelbl OT 3arpsA3HECHHUI TSKEIBIMUM METAJUIAMHU, COCIUHEHHSIMHU
a30Ta, CEPHI U yriaepoaa.
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Opzanuueckue coeounenus.

Knaccugpuxayua opeanuueckux coeounenuil. Teopua cmpoenusn opzanuyeckux
coeounenuii. Uzomepus.

MHoroo6pa3ue  OpraHUYeCKUX  COECIUHEHUH. Knaccudukanus  opraHuueckux
coequHeHU. OCHOBHBIE TIOJOXEHUSI TEOPUHU CTPOCHUS OPraHUYECKUX COCITUHEHHUM.
N3omepusd: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

Yeneeooopoowi. Ilpupoonsvie ucmounuku y2inee000pooos. Illpumenenue y2neeo00pooos
6 OP2AHUYeCKOM cuHme3e.

YTIeBOAOpOAbI, UX CTPOCHUE M XapAKTECPHbIC XUMHYECKUE CBOUCTBA. MeTaH, ATHUIIEH,
anerusieH, OeHzon. IIpumeHeHue yrieBOJOpOJOB B OpraHMYECKOM CHHTe3e. Peakius
nonumepusanuu. Hedtsb, ra3, KaMeHHBIN yroyib — NPUPOIHBIE UCTOYHUKHU YTIEBOIOPOIOB.

Kucnopodocodepofcamue opZ2anuuecKue COCOUHECHUSA: cnupmeol, Kap60H03ble Kucjiontbnl,
Mmbalila u Hcupbol, y&ﬂet?O@bl.

CoupTtbl, MX CTPOCHME M XapaKTEpHbIE XHMHUYECKHE CBOWCTBA. OJTUIIOBBIM CIUPT.
I'muuepun. KapOOHOBbIE KHCIOTBHI, YKCYCHas KHUCJIOTa. Mplla Kak COJIM BBICIIMX
KapOOHOBBIX KHCJIOT. JKHpbl Kak CIIOXKHBIE 3(QUpBL. YTIEBOABI: TIIIOKO3a, Kpaxmall,
LEJUTOJI03A.

A3omocooeprcawyue opzanuyeckue coeounenus. Ilonumepel.

A3zoTocoaepkaliie COCIUHCHHS: aMHUHBI, aMUHOKHCIIOTHI, Oenku. ['eHeTmdeckas CBS3b
MEXIY KJIaCCaMHM OPraHWYECKHUX COeAUHECHUN. CUHTETHYECKHE MOJUMEPHI: MIACTMACCHI,
Kay4yKH, BOJIOKHAa. Morwumue u 4yucTiaue cpencrsa. ToxkcuuyHble BemectBa. [IpaBuna
Oe3omacHoi pabOThI CO CpeACTBAaMU OBITOBOM XUMHUH.

14



3. YcaoBus peanuzanuu nporpammbiO/1.01.04. EcTecTBO3HaAHMe
3.1. MaTepuajibHO-TeXHUYECKOE oDecnedeHure TUCIMIIIUHbI

Peanuzaums mnporpammel OJ1.01.04. EctecTBo3HaHue TpeOyeT Hanuuusg y4eOHBIX
KaOWHETOB JJIsSl ayIUTOPHBIX (IPYIIOBBIX ) 3aHSITUH.

O6opynoBanre kKaOMHETa: CTYJbs, CTOJ.

TexHnueckue cpeacTa 00ydeHHs: IEPEHOCHAs ayJu0 U BHJIEO anmnaparypa.

3.2. Mudpopmanmonnoe odvecnedenuenporpammbiO/1.01.04. EcrectBo3HaHUe
OcCHOBHbIE HCTOYHUKH

1. Orwouxkuii, I 1. EcTecTBO3HaHUE[ DNEKTPOHHBIN pecype |: YYEOHUK U MPAKTUKYM
st CIIO / T'. I1. Otronikmid ; mox pexd. I'. H. Ky3emenko. - Mocksa : FOpaiit, 2017. -
380 c. - (ITpodeccuonanpHoe obpazoBanue). — Pexxum goctyma:https:// www.biblio-
online.ru/book/F558 1E9D-E64A-4BD4-B1DF-0CC14DE1IDDSA

I[OHO.]]HI/ITC.]ILHLIC HCTOYHHKH

1. Kpauenko, H. 0. ®usuka [DaeKTpoHHBIA pecypc |: Y4EOHUK U MPAKTUKYM s
CIIO / H. 10. KpaBuenko. - Mocksa : FOpaiit, 2017. - 300 c. - (Ilpodeccuonanpunoe
oOpazoBanue).- Pexxum mpocrtyna:https://www.biblio-online.ru/book/1D208927-2996-
46B3-B8FF-F3F55FF62666.

2. Hukonbckuit, A. b. Xumus [DnexkTpoHHbIi pecypc |: yueOHMK U nipakTukyM st CI1O
/ A. b. Hukonbsckuii, A. B. CyBopoB. - 2-e u3a., nepepad. u gomn. - Mocksa: FOpaiir,
2016. - 507 c¢. - (IlpodpeccuonanpHoe  oOpazoBaHue) —  Pexum
noctyna:https://www.biblio-online.ru/book/9F41 ED2D-5AF9-4 AF8-A6CF-
6037FE3636BB
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4. KonTpoJb 1 oueHka pe3yabraToB ocBoeHus O/1.01.04. EctectBo3HaHue

PesyabTaTsl 00yyeHus

Koab! popmupyemsbix
npo¢ecCHOHATBHBIX U 00IIUX

®opMBbI M METOABI KOHTPOJIS U
OLICHKH Pe3yJIbTaTOB

KOMIIeTEeHI M o0y4eHHs
Ymeer: Tekymuiit KOHTPOJIb:
- OPUEHTHPOBATHCS B COBPEMEHHBIX Cemunapsl, MPAKTUYECKUE
HAyYHBIX TIOHATUAX U UHPOPMAITUN (dbopMBbI pabOTHI;
€CTECTBEHHOHAYYHOTO COJAEPKaHUS;

OneHuBaHuE TNPAKTUYECKON H
- paboTaTh C €CTeCTBEHHOHAYYHOI CaMOCTOSITEIBHON pabOTHI;
uHpOpMaLKei: BIaJeTh METOAAMU
IIOKUCKA, BBIIEIATH CMBICIIOBYIO OCHOBY U OK 10 VY CTHBIN ¥ TUCBMEHHBIN OIIPOC;
OLICHUBATh JOCTOBEPHOCTh
uHbOpMaInH; JlenoBbIe UTPHI;
- HCTIOJIB30BaTh €CTECTBEHHOHAYYHBIE
3HaHUS B MIOBCEIHEBHOW KM3HU IS
oOecrieueHus: 6€30MaCHOCTH IIpoMesKyTOUHBIH KOHTPOJIb:
KHU3HEIEATENILHOCTH, OXPAHBI 3/I0POBbS,
OKpYKaroIlei cpepl, KontponsHas pabota
SHEeprocOepeKEeHUI.
3naer:
- OCHOBHBIE HAaykKu O MpUpOJE, UX IIpoMe:KyTOYHBII KOHTPOJIb:
OOIIIHOCTD U OTJIMYHMS;
JuddepeHurpoBaHHbIN 3a4eT
- €CTeCTBEHHOHAYYHBI METO/1 MO3HAHUS
U €ero  COCTaBIAIOIIME,  EIUHCTBO
3aKOHOB IIPUPOJBI BO BeeneHHoN;
OK 10

- B3aUMOCBSI3b  MEXIY HayYHBIMHU
OTKPBITUAMU U PA3BUTHEM TEXHUKH U
TEXHOJIOTUH;

- BKJAI  BEIMKUX  YyYCHBIX B
dbopmMupoBanme COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA.
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5. Meroauyeckue peKOMeHAal MU
5.1. Meronu4eckue peKOMEHAAUMH MPENoIaBaTe 10

N3yuuB copepkanve y4eOHOW MHMCIUIUIMHBI, IeIecoo0pa3Ho pa3pabdoTaTh MaTpUILY
HauOosiee MPEANOYTUTENBHBIX METOJA0B OOydeHUusiu (OpPM CaMOCTOSITENIbHON padoThI
CTYJICHTOB aJIcKBaTHBIX BUIaM JICKITMOHHBIX M CEMUHAPCKUX 3aHSATHH.

HeobxonuMo mipeaycMoTpeTh pa3BUTHE (POPM CaMOCTOATENbHOW paboOThl, BBIBOAS
CTYJIEHTOB K 3aBEPIICHUIO U3YUYEHUIO YUeOHON JUCHUIUIMHBI HA €€ BBICIIUNA YPOBEHb.

[lakeT 3agaHuil 11 caMOCTOSITENBLHOM pabOThI CleAyeT BbIIAaBaTh B Hauyalle CEMECTpa,
ONPEIEIIUB NPEAECIBbHBIE CPOKU UX BBITIOJIHEHUSA U CHAYH.

By3oBckas jekuusi — TJIaBHOE 3BEHO AUJAKTHUECKOTO MHKIa oOydenus. EE uenp -
(dbopMupoBaHUE Yy CTYJEHTOB OPUEHTUPOBOYHOI OCHOBBI JJIsI MOCJIEAYIOIIETO YCBOCHUS
MaTepuaga METOAO0M CaMOCTOATENbHON padoThl. Cojep)kaHue JICKIUHM JOHKHO OTBEYaTh
CIEAYIOMNM JUAAKTUYECKUM TpeOOBaHUSAM: H3J0KEHUE MaTepualia OT MPOCTOTO K
CJIOKHOMY.

- JJOTU4YHOCTB, YETKOCTh U SICHOCTb M3JI0KCHHUS Marcpuaia,

- BO3MOXXHOCTbD HpO6HCMHOFO HU3JI0KCHUA, I[HCKYCCHﬁ, auaiaora ¢ HOCJIbI0 aKTHBHU3alllH
ACATCIIbHOCTH CTY/ICHTOB;

- TecHas CBSI3b TEOPETUUYECKHX TMOJOKEHUHM U BBIBOJOB C MPAKTHUKON U Oynyuien
poeCCUOHANILHON JIESITEIbHOCTH CTYJIEHTOB;

- oImopa CMBICTIOBOM YacTH JIEKIIMM Ha TMOJJUHHBIE (aKThl, COOBITHS, SBJICHUS,
CTATUCTUYECKUE JTaHHBIC.

CemuHap MpPOBOAMUTCS MO Y3JIOBBIM UM HauboJee CIO0XKHBIM BOIpocaM Yy4yeOHOM
nporpaMmMbl. ['1aBHasi W omnpenensonas OCOOCHHOCTh JIFOOOT0 CEeMHUHapa- HalUyue
AJIEMEHTOB JUCKYCCUH, MPOOJIEMHOCTH, TUAJIOTa MEXIY MPENnojaBaTesieM U CTyACHTaMH,
U CaMHUMHU CTYyJICHTaMHU.

[locne mpoBeneHuss NEPBOrO CEMHUHAPCKOrO Kypca, HAYMHAIOIIEMY MPENoJaBaTellto
L€J€CO00Pa3HO OCYIIECTBUTH OOIIMI aHAJIM3 MPOAECIAHHON padOThI, U3BJIEKAs MPU ITOM
MOJIE3HBIE YPOKH.

[Ipu npoBeneHnM aTTeCTalliy CTYIEHTOB BaXKHO BCErJa IOMHUTh, YTO CUCTEMATUYHOCTD,
O0OBEKTUBHOCTh, apTyMEHTUPOBAHHOCTh — TJIABHBIC MPUHIIMIBI Ha KOTOPBIX OCHOBAHBI
KOHTPOJb U OLIEHKA 3HAaHUM CTyAeHTOB. [IpoBepka, KOHTPOIb U OLICHKA 3HAHUU CTYJEHTA
TpeOYIOT y4yeTa ero MHAUBUIYATbHOTO CTHIISI B OCYIIECTBICHUU YUYEOHOU JeATEeNbHOCTH.
3HaHUA KPUTEPUEB OLEHKU 3HAHUM 00s13aTENIHHO JIJIsl MPENoAaBaTelis U CTY/ICHTA.
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K YUCITYy UCIIOJIBL3YCMbIX B paMKax I[aHHOf/’I JAUCHUITIINHBI O6paSOBaTCJ'H)HBIX TEXHOJIOTUU
MOXXHO OTHCCTH.

e TPATUIIMOHHBIE 00Pa30BATEIBLHBIC TEXHOJIOTHH;

o IPOOJIEMHOE 00yUYEHNE; TEXHOJOTHS TUAJIOTOBOTO OOYICHHSI ¥ Pa3BUTHE KPUTHIECKOTO
MBIIIITICHUS

¢ UTPOBBIC TEXHOJIOTUH (MCIIOIH30BaHUE B 00YUYCHUH POJIEBHIX, IETTOBBIX, U IPYTUX BUIOB
o0y4Jaromux urp);

¢ MHTEPAKTUBHBIE TEXHOJIOTHH;

 HH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;

BUJIbl OBPA3OBATEJIbHBIX TEXHOJIOI M

1. TpaaguunonHble 00pa3oBaTe/ibHbIE TEXHOJOIMH OPUECHTUPYIOTCS Ha OPraHU3aIUIo
00pa3oBaTEIBLHOTO MPOIECcca, NPEANOArallly0 NPsIMYI0 TpPAaHCISIUIO 3HAHUN OT
npenojaBatenss K  CTYyIEHTY (NPEeUMYIIECTBEHHO HAa OCHOBE OOBSICHUTENIBHO-
WJUTIOCTPATUBHBIX METOJI0OB O0ydeHUs1). YueOHas NesITeNbHOCTh CTY/I€HTa HOCUT B TaKUX
YCJOBUSIX, KaK IPaBUIIO, PEHIPOTYKTUBHBIN XapakTep.

[Tpumeps! hopm yueOHBIX 3aHITUHN C UCMIOIB30BAaHUEM TPAUIIMOHHBIX TEXHOJIOTUH:

o UndopmarimonHass  JeKIMs — TOCIENOBaTEIbHOE  HW3JIOKEHUE  MaTepuaina B
OUCUUIUIMHAPDHOM  JIOTMKE,  OCYIIECTBIISIEMOE  IPEHMMYLIECTBEHHO  BepOaJbHBIMU
cpeAcTBaMH (MOHOJIOT MPEnoAaBaTeis).

o Cemunap — »3BpHcTHUYECKas Oecela MpernoaaBaTelis U CTYAEHTOB, OOCYK/ICHHE 3apaHee
MOJATOTOBJIEHHBIX COOOIIEHHH, MPOEKTOB MO KaXJIOMY BOIIPOCY IUIAHA 3aHATHS C €IHMHBIM
JUISL BCEX MEPEYHEM PEKOMEH1yEMOM 0053aTeIbHOM U JIONIOJIHUTEIBHOM JINTEpaTyphl.

o [IpakTueckoe 3aHATHE — 3aHATHE, NOCBSLIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUW U
HABBIKOB IO MPEJI0KEHHOMY AJITOPUTMY.

o JlJabopatopHast paboTa — opranu3zaiusi yaeOHoU pabOThI ¢ peaJbHbBIMU MAaTePUAIBHBIMU U
MH(OPMAIIMOHHBIMUA O0BEKTaMU, SKCIIEPUMEHTANIbHASL pad0Ta C aHAJTIOTOBBIMU MOJIEIISIMU
peabHBIX 00BEKTOB.

2. Texnosioruu mpooJaeMHOro 00y4eHHsi — OopraHuzaiusi o0pa3oBaTebHOrO Mpolecca,
KOTOpasi TMpPeArnojlaraeT IOCTAaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JaHHUE Y4YEOHBIX
MpoOJIEMHBIX CUTYAIMil [l CTUMYJIMPOBAHUE aKTUBHOM MO3HABATEIbHOU AEATEIbHOCTU
CTYJICHTOB.

[Ipumepsr ¢dopMm yueOHBIX 3aHATUM C HCHOJIB30BAHUEM TEXHOJIOTUM MPOOIEMHOIO
oOy4eHus:

o [I[poOniemHast Jekius — UBJI0XKEHUE MaTepuasna, Mpearnoiaramnee MOCTaHOBKY
MpoOJIEMHBIX U JUCKYCCHUOHHBIX BOIPOCOB, OCBEIICHUE PA3JIMYHBIX HAYUYHBIX MOJIXOOB,
aBTOPCKHE KOMMEHTApUU, CBSI3aHHbICE C PA3IUYHBIMM MOJEISIMH  HUHTEpIpETaIuu
U3y4aeMoro MaTepuana.

o Jlekumsi «BIBoeM» (OWHapHas JIEKIMs) — U3JIOKEHUWEe wmaTtepuaita B ¢opme
JIMAJIOTUYECKOro OOIIeHus JBYX MpernojaBareiiell (HampuMmep, PeKOHCTPYKIIUS Auaiora
MpEeACTABUTENICH Pa3IMUHBIX HAYYHBIX IIKOJ, «YUYEHOTO» U «IPAKTUKA» U T.II.).
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o [IpakTueckoe 3ansaTHe B (opMe NpakTHKymMa — oOpraHuzanus y4eOHOU paboThl,
HaIpaBJICHHAs HA pelIeHHuEe KOMIUIEKCHON y4eOHO-MO3HABAaTEeNbHON 3aaun, TpeOyromen
OT CTyJIE€HTa NPUMEHEHHS KAK HAYYHO-TEOPETHUYECKUX 3HAHUM, TaK M MNPAKTUUYECKUX
HaBBIKOB.

o [I[pakTHdeckoe 3aHATHE HAa OCHOBE KeHc-MeToma («METOJ KEHWCOB», «KEeUC-CTaaum») —
o0y4yeHre B KOHTEKCTE MOJEIUPYEMON CUTYyallMd, BOCIIPOU3BOASIIEH pealbHbIe YCIOBHUS
HAay4YHOM, MPOU3BOJACTBEHHOW, OOIIECTBEHHOW JesTenbHOCTH. OOyuarommuecs: JOJKHbBI
MPOAHANIN3UPOBATh CUTYAIMIO, Pa300paThcsl B CyTH NpOOJIEM, MPEIIOKUTh BO3MOKHBIE
pelieHus U BbIOpaTh Jydiiee u3 HuX. Keilcel 0a3upyrorcs Ha pealbHOM (haKTHYECKOM
Marepualie Uiy ke MPUOIMKEHBI K peaIbHOM CUTYaIIHH.

3. I/IFpOBbIe TCXHOJOTHM — OpraHu3almnia O6p330BaTCJ'H)HOFO mponecca, OCHOBAaHHAsA Ha
PEKOHCTPYKINH MOJICJICH IIOBEJCHUS B paMKax MpCaAI0KCHHBIX COCHAPHBIX YCHOBHﬁ.

[Tpumeps! hopm yueOHBIX 3aHIATHI C UCIIOTB30BAHUEM UTPOBBIX TEXHOIOTUM:

o JlenoBasi urpa — MOJEIUPOBAHHUE PA3NUYHBIX CUTYyallud, CBS3aHHBIX C BBIPAOOTKOU U
MPUHSATUEM COBMECTHBIX PEIICHUHN, OOCYXJIEHUEM BOIPOCOB B PEKUME «MO3TOBOTO
ITYpMay, PEKOHCTPYKIHEH (YHKIITMOHATBLHOTO B3aUMO/ICUCTBUS B KOJUIEKTUBE U T.II.

e PoneBas wurpa — umMuTanMsA WIA PEKOHCTPYKIUS MOJEJIEH pOJEBOTO IOBEICHUS B
MPEIOKEHHBIX CIIEHAPHBIX YCIOBUSX.

4. UnTepakTUBHbIE TEXHOJOTMH — OpraHu3aius o0pa30oBaTEIBLHOIO Ipollecca, KOTopas
MpenoiaraeT akTMBHOE M HEJIMHEMHOE B3aUMOJEHUCTBHE BCEX YYACTHUKOB, JOCTHKEHUE
Ha 9TOM OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIi HUX 00pa3oBaresbHOro pe3ynbrata. Hapsimy
CO CHEIUATU3UPOBAHHBIMU TEXHOJOTHSIMH TaKOTO POJia MPUHIMUI HHTEPAKTUBHOCTH
MPOCIIC)KUBAETCA B  OOJBIIMHCTBE COBPEMEHHBIX OOpa30BATENIbHBIX TEXHOJIOTHUH.
NHTepakTUBHOCTh  MOJpa3ymMeBaeT  CyObEKT-CyObEKTHbIE  OTHOIIEHUS B  XOJe
o0Opa3oBaTeIpHOr0 Ipolecca M, Kak CIEACTBUE, (POPMUPOBAHHE CaMOpa3BUBarOLIEHCS
MH()OPMAIIMOHHO-PECYPCHOM CPEbI.

[Ipumepsr  ¢opm  yueOHBIX 3aHSITHIl C HKCIOJIL30BAHUEM  CHEIHATM3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHIA:

o Jlekiiuss «oOpaTHOW CBSA3W» — JICKIMSA—TIPOBOKAIlUs (M3JI0KEHHE MaTepualia ¢ 3apaHee
3aIUIAHUPOBAHHBIMU OIIMOKAMH), JEKIUSI-Oece1a, JEKIUSI-TUCKYCCHS.

o CeMUHAp-AUCKYCCHSI — KOJUIEKTUBHOE OOCYXKJEHHE KaKOro-IuOO CIOPHOro BOIpOCa,
po0JieMbl, BBISIBICHUE MHEHHU B TPYIIIIE.

5. HWudpopMauMOHHO-KOMMYHUKALIMOHHbIE  00pa3oBaTejibHble  TEXHOJOTHM —
opraHuzauus  o0Opa3oBaTENbHOrO  MpoOLEcca,  OCHOBaHHas  Ha  NPUMEHEHUU
CHEUUAIM3UPOBAHHBIX MPOTPAMMHBIX Cpel U TEXHMUYECKHUX CPEICTB paboThl C
uHopmarmen.

[Ipumepsr  popM  yueOHBIX  3aHSATUH C  UCHOJB30BaHUEM  HHGOPMAIMOHHO-
KOMMYHHUKAIITUOHHBIX TEXHOJIOTUHA:
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o Jlekuug-Bu3yanuzanus — U3JI0KEHUE COJIEPKAHUS COMNPOBOXKIAETCA NPE3CHTALUEH
(memoHCTpanelt y4eOHBIX MaTepHAIOB, MPEACTABICHHBIX B Pa3JIMUHBIX 3HAKOBBIX
CUCTEMAX, B T.4. WIUTKOCTPATUBHBIX, TpapUeCcKux, ayaAro- U BUJAEOMATEPUAIIOB).

o [I[pakTueckoe 3aHsTHe B (opMe TNpe3eHTAMH — TMPEACTABICHUE PE3yJIbTaTOB
MMPOEKTHOMU 158105 HCCIIEI0OBATEIbCKOU NEATENbHOCTU c HCMOJIb30BaHUEM
CIICLIMATTM3UPOBAHHBIX IPOTPAMMHBIX CPE.

Ilonx WHHOBANMOHHBIMH METOAAMM B 00pa30BaHUM TMOJAPa3yMEBAIOTCS  METOJbI,
OCHOBaHHBIE HAa HCIIOJIB30BAaHUU COBPEMEHHBIX JIOCTHXKEHUI HayKu M MH(OPMALMOHHBIX
TEXHOJOTUi B oOpa3zoBaHuMu. OHU HaIlpaBiIeHbl HA MOBBIIICHHE KadyecTBa MOJArOTOBKH
IIyTEM Pa3BUTHUS Yy CTYJEHTOB TBOPYECKHUX CIIOCOOHOCTEH M caMoCTOSTENbHOCTH. OHHU
MPEANnoiIaraloT NpUMeHEHNEe HH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHM, a TaKXKe
y4e0HO-METOUYECKUX MAaTE€pUaAIOB, COOTBETCTBYIOLIUX COBPEMEHHOMY MHPOBOMY
YPOBHIO, B POLIECCE MPENOJABAHUSA JUCIUTUINHBI:

- HCIIOJIBb30BAaHUC My.]'[BTPIMCI[HfIHBIX y‘—IC6HI/IKOB, SJICKTPOHHBIX Bepcnﬁ OKCKIIFO3UBHBIX
KYpCOB B IIpCIIOAaBaHUU JUCIHUILIINHBI,

- HCTI0JIb30BAaHUE MEANAPECYPCOB, SHIMKIONEIUMN, FIEKTPOHHBIX Onbanorex u UHTepHeT;
- KOHCYJbTHPOBAHUE CTYJAEHTOB C UCIIOJIb30BAHUEM JJICKTPOHHOM MOYTHI;

- UCITIOJIb30BAHUC IIPOIrpaMMHO-IICAATIOTHYCCKHUX TCCTOBBIX SaHaHI/If/’I AJIA IIPOBCPKH 3HAHUU
CTYACHTOB U T.[.

KpoMe Toro, mHHOBallMOHHBIE METOJIbI TAKXK€ MPEAINOJIaraloT U MPUMEHEHUE METOJ0B
AKTUBHOTO OOYYEHHS:

- HHTCPAKTUBHBLIC MCTO/bI O6Y‘I€HI/IHZ KCﬁC—CTaHH, MCTOA IIPOCKTOB,
- MCTOAbI HpO6H€MHOFO O6y‘—I€HI/I$I, PEIICHUC CUTYAaTHUBHBIX 3a/1a4;
- HCCJIICAOBATCIBCKHUEC MCTOABI,

- TOpOBEICHHUE JEIOBBIX U POJIEBBIX WIP, KPYTIbIX CTOJOB Ha 0a3e COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

Ha 3aHatusx mnpenogaBaTenb MOMXKET MCIOIb30BaTh MIUPOKWW CHEKTP METOMOB:
OOBSICHUTEIbHO-WILTIOCTPATUBHBINA,  PENpPOAYKTHUBHBIM,  MPOOJIEMHBIM,  YaCTUYHO-
MOMCKOBBIA, MCCIEIOBATENbCKUA HW Apyrue. (CeMHHApCKUE 3aHSATUS NOPOBOASTCS B
pa3IuuHbIX Qopmax: AUCIYTA, KOJUIOKBUYMAa, TBOPUYECKOW TUCKYCCUHU, KOHPEPEHIUHU, C
WCMOJIb30BAHUEM UHIAWBUAYAIbHBIX 3a1aHUMN.

Cpem/I AKTYAJIbHBIX  IJIA I[aHHOf/’I AUCHUINIMHBEI COBPCMCHHBIX MCTOJOB O6y‘—I€HI/I$I
BbIACIIUM

e CIOBCCHBIC MCTOABI (I/ICTO‘IHI/IKOM SABJIAACTCA YCTHOC MJIM IICYATHOC CJ'IOBO);
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e HAIJISITHBIC METObI (HCTOYHUKOM 3HAHUH SBIISIIOTCS HAOMIOAaeMbIe IIPEIMETHI, SBIICHHS;
HarJsIHbIe TOCOOMS);

o IPAKTUYCCKAE METOIBI (CTYAEHTHI TOMYyYarOT 3HAHWS W BHIPAOATHIBAIOT yMEHHUS H
HAaBBIKH, BBITIOJIHSS TPAKTHIYCCKUC TCHCTBHUSA);

Baxno npumenste Quiocodckue TeopeTUYEeCKUE 3HAHUS B PEIICHUH MPaKTHUYEeCKUX
3a/1a4, CBS3aHHBIX C peanu3anuel npodeccuoHanbHBIX (YHKIUN. DTO MO3BOIUT
AKTUBU3UPOBATh MBICIUTENBHYIO JEATEIBbHOCTh CTYJCHTOB Ha CEMUHAPCKHUX 3aHATHSIX,
CBSI3aTh TEOPETUYECKUE IOJIOKEHUA C MPAKTUYECKON >KU3HBIO JMYHOCTH U COLHUYMA,
BBIJICJIATh TEHJICHIIUY, 3HAYNMBbIE JIJISI COBPEMEHHOCTH.

[ToaTOMy cpeny KOMITOHEHTOB YYEOHOW NEATETLHOCTH BBIACINM Y4eOHYI0 3ajady Kak
NPaKTHYECKYI0 3ajady, B IPOIECCEe PEHICHUS KOTOPOW OTKPBIBACTCS OOOOIICHHBIN
CIoco0 pemieHuss dTOW W BCEX OJHOTUIHBIX 3amad. [Ipudem ydeOHas 3amada MOMKET
CUHMTATHCS TO-HACTOSAIIEMY PEIIEHHON TOJBKO TOT/A, KOTJa B CYOBEKTE MPOHW3OILIN
3apaHee 3aJlaHHbIe U3MEHEHUS (T.€. OH OTKPBLI U OCO3HAJ CIIOCO0 €€ pelIeHus).

5.2. MeToaudeckue PEKOMECHIAIIUH 110 OPraHu3anmnuu CaMOCTOSITEJIbHOI
paﬁon CTYACHTOB

28 wacoes

B Hauane oOydeHuss HEOOXOJUMO O3HAKOMHUTHCA C MpOrpaMMoi Kypca M OOMIMMU
TpeOOBaHUAMU K €70 OCBOCHUIO, OTPAKEHHBIX B CIEAYIOIINX 00s3aTEIbHBIX pa3ienax:

- KaJICHIApHO-TEMAaTHYECKH I TIJIaH Kypca;

- IEPEYEHDb TEM, MOJIEKAIINX CAMOCTOSATEIIBHOMY U3yUYECHUIO;

- CIUCOK OCHOBHBIX YU4€OHBIX MOCOOUN U PEKOMEHYEMOU JINTEPATYPHI;

- 3aJIaHUE JIJI1 CEMUHAPCKUX 3aHATHI;

- CIIUCOK KOHTPOJIBHBIX BOIIPOCOB K 3a4ETYy;

- KOHTPOJIbHBIE TECTOBbBIC 3aaHUs JIJIsl IPOBEPKU PE3YIbTATOB 00 yUECHHUS.

N3yuenne yuebHOro Kypca «EcTecTBO3HaAHUE)» MPEANnoaaracT 3HaKOMCTBO C MaTepPHUAIIOM,
BBICTPOCHHBIM MO MPHUHIUIY MPUHAMICKHOCTH K OTPACISM HAYYHOIO 3HAaHUSA. ODTHUM
O0BSICHSIETCS HEOOXOIMMOCTH €ro ITOCJISIOBATEIBHOIO OCBOCHHS OT TEMBI K TEeME, YTO
MO3BOJIIET  YSICHUTH B3aUMOCBATH OTpaciied Hay4yHOro 3HaHus. PexoMenayercs
BHUMATEIbHO O3HAKOMUTBHCS C HW3JIOKEHHUEM OTIIEIbHOW TEeMbl B OCHOBHOUM yueOHOMU
JIUTEpaType, Nociie 4ero 00paTuThCsi K KOHTPOJIBHBIM BOIPOCAM MO TAHHOU TeEME C IIEIbI0
ySICHeHHsI KauecTBa MpUOOPETEHHBIX 3HAaHUM. B mpoliecce ocBoeHus yueOHOro Marepuana
0 Ka)/10MYy U3 OJIOKOB Ba)KHO:

- IOJIYUYUTb YCTKOC IIPCACTABJICHUC 00 00BeKTe HU3Yy4YCHUS W COACPKAHUSA OCHOBHBIX
BOIIPOCOB I10 TEME, OBJIAJACTDb HCO6XOI[I/IMI)IM I/IH(i)OpMaHI/IOHHBIM MHUHHUMYMOM;
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- OCBOUTH TMOHSATHUUHBIN anmapat (TEPMHUHOJIOTHIO), MPEICTABICHHBIM B KaXJIOM W3
pa3ziesioB MPOTrpaMMbl, OMUPAsCh HA OCHOBHBIE Y4eOHBIE TOCOOUS;

- OBJIAJIETh METOaMU U METOJIMKaMH cOopa HHPOpMAIIUU — BEIPA00TATh MPE/ICTABICHUE O
Kpyre UCCIeOBaTeIbCKUX NPOOJeM M NEPCHEKTUBHBIX HAMpaBiICHUM B pPa3BUTUU
COBPEMEHHBIX €CTECTBEHHBIX HAYK.

B npouecce uzyueHus ydyeOHOM AUCHUILIUHBI HEOOXOAUMO BBIMIOJTHEHUE KOHTPOJIbHBIX
pab6otr. OHU MO3BOJISIOT MPOBEPUTH KAYECTBO 3HAHWM KaK O KIFOYEBBIX MOHATHUIX, TaK U
BAXKHEHUIINUX SBJICHUSIX B IOJIC HAYKE.

Dopmubl camocmosmebHol pabomul

CtyneHTaM HEOOXOAMMO CaMOCTOSITEIBHOE W3YYCHHE IMEePBOUCTOYHHUKOB, MOHOTpadwHii,
y4eOHOW JUTEpaTyphl, yKa3aHHOW B IUIaHaX. Kpome YCTHBIX OTBETOB Ha BOIIPOCHI
ucnonszyercss (popma paboOThl €O CTYAEHYECKHMMHU JIOKJIaJamMH U pedepaTramu Mo
YKa3aHHBIM PUMEPHBIM TEMaM.

3agaHus AJ151 CAMOCTOSATEIbHOM Pa00ThI CTYIEHTOB
OcHogHble npoueccsl u hopmuvl ecmecmeeHHO - HAYUHO20 Mem00d NO3ZHAHUAL.
Bonpocwol u 3a0anus ons camocmosamenvroll pabomeol

Merton Jlekapta. YMeTh OOBACHIThH CYIIIHOCTh METO/1a, 3HAUYEHUE JIJIsi €CTECTBO3HAHMS.

OMOUpU3M U palMoOHAIN3M. YMETh OOBACHSATH CYTh MOHSTUN, JaBaTh CPAaBHUTEILHYIO

XapaKTEPUCTUKY U cieuPUKy.

3. Uctuna — mnpeamer mno3HaHUA.OOBACHATH, MNPUUMHY TOMCKA HCTHUHBI, J0KA3aTeJIbCTB
a0COJIFOTHOM M OTHOCUTCIILHOM MCTHHEI.

4. CuHTe3 W aHAU3 - METOJbl MO3HAHUS. YMEThb OOBSCHATH CYTh NOHSTUN, JaBaTh
CPaBHUTEIBbHYIO XapaKTEPUCTUKY U cHEIUPUKY.

5. AOcTpakius B €CTECTBO3HAHUU. YMETh OOBSCHATh CYTh TMOHATHS, 3HAYCHUE s

€CTEeCTBO3HAHMSI.

N —

Temwvt Ooknaooe

Pene lexapr.

OTanunTeNbHbIE OCOOEHHOCTH PETUTHH U HAYKHU.
CooTHoIlIeHNE €CTECTBEHHBIX HaYK U (hustocopuu.
CuctemMHOCTb B Hayke. OCHOBHBIE TPUHIIUIIBI U KATETOPHUHU.

el N

CO!?p@M@HHble cpedcmea ecmecmeernHo — Hay4Hblx ucce006anuil. ﬂocmuofcenuﬂ
ecmecmeo3nHanuA.

Dopma nposedenuss — cemunap.

Bonpocwl u 3a0anus ons camocmosamenvrotl pabomeol
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1. Mcnionb30BaHuE JTa3€pHOM TEXHUKH ISl U3YUYCHUS KUBBIX OPTaHU3MOB.
2. CUHXpOHHBIE UCTOYHUKHU U3TyUECHUS.

3. PEHTTeHOCTPYKTYPHBIN aHAJIN3 NP U3YUYEHHUH KUBBIX OPTaHU3MOB.

4. JIOCTH)KEHUS €CTECTBO3HAHUSL.

Temwvt Ooknaooe

1. Heititponorpadus.

2. XYMMUWYECKHUE Ja3EPHI.

3. Meroa aaepHOro pe30HaHcA.
4. T'eHOM YeJlOBEKa.

Cocmae, cmpoenue u pyHKuuu Kiemox.
Dopma nposedeHus — cemunap
Bonpocwl u 3a0anus ons camocmosmenvroll pabomeol

1. Xapakrepuctuka CTpOCHHSI MOJIEKYH YIIE€BOJOB B CBSI3U C UX PYHKIUSIMU B KIETKE.

2. OYyHKIMHU TTIOKO3bI, IEJUTI0I03bI, KpaxMaia, TTMKOTeHa B OpraHu3Me.

3. XapakTepucTuka CTpOCHHS MOJIEKYJ OCJIKOB B CBSI3U ¢ UX (DYHKIIUAMH B KIIETKE..

4. CxoncTBO OEIKOB C HYKIEUHOBBIMH KUCIOTAMH.

5. OCOOEHHOCTU CTPOEHUSI MUTOXOHIPUI U XJIOPOIIACT, B CBA3U C UX (QYHKIUSIMHU B KIIETKE.
6. CBsI3b CTpOEHUE 5AJIpa KIETKU U €ro PYHKIUNA B KIETKE.

Temvt Ooknaooe

[

. 3apoxaeHue OMOJIOTUU KaK HayKH.

2. buo-, Makpo-, MUKPO3JIEMEHTHI 1 KX POJIb B )KU3HU PACTEHUSI.

Jloka3aTenbCTBa MePEBMKCHNS OPTaHNYECKIX U HEOPTaHUYECKUX BEIIECTB B
pacTeHUH.

4. Buramunsbl, hepMEHTH U TOPMOHBI U X POJIb B OpraHU3ME.

5. CtpykTypHOE U PYHKIHOHAIBHOE Pa3nyie PACTUTEIBHBIX U )KUBOTHBIX KIIETOK.

W

Buowl oomena eewgecme.
Dopma nposedeHuss — KOHMPOIbHASL paboma
Bonpocwl u 3a0anus ons konmponvroti pabomoi

1. I[OKEDKI/ITG, 4TO KJICTKA CTPYKTypHad U (bYHKI_[I/IOHaJ'IBHaSI CANHHIIA )KWBBIX OPraHU3MOB.

2. 3an0JHUTE CXEMY: )/IaKpOBJ'IeMCHTBI - ...
XHAMHYECKHE DIIEMEHTEI
XUMHYECKUAN COCTAB KIETKU N\ MHUKPODJIEMEHTHI - ...
AN _/ HEOPraHUYECKHE - ...
BemectBa
OpraHUYeCcKHue - ...

3. IloueMy o1HUM U3 HEOOXOAUMBIX YCIOBUN MPOPACTAHUSI CEMSH SIBJISIETCSI HATUYUE BOBI?
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4. OT™MeTbTe 0COOEHHOCTH CTPOCHUS YTIIEBOJIOB, MEPEUUCTUTE UX OCHOBHBIE ()YHKIIUH.
5. OT™MeThTE OCOOCHHOCTH CTPOEHUS JIUMKIO0B, MEPEUUCIUTE UX OCHOBHBIE (DYHKITUU.
6. Kak nposisiercs pepmentaTuBHas GyHKIUs O€TKOBBIX MOIeKyn? UTo o3HavaeT
BBIpaXKeHUE «CHenu(PUIHOCTh ACHCTBUS (hepMEeHTa»?

7. 3anoaHuTe TadauIy:

IIpusHaku JHK PHK

CcoCTaB

CTpYKTypa

MECTO B KIJICTKEC

GbyHKIHS

8. Kakoii mpo1iecc Ha3bIBaIoT:

Pemnukanueint JIHK - ; Tpanckpunuueit - ; Tpancisuei - .

9. Kakyro ponp urpaet quToIia3mMa B )KU3HU KIETKH?

10. O6®wscauTe 3anuck: JIHK » PHK » Genoxk.

11. JlaitTe onpeaeneHne: roMeoctas - ; GEpPMEHTHI - ; XeMOTPOQHI -.

12. Pa3znenute Ha JBE TPYMIIBI : a) OMOTOIUMEPBI, 0) OpraHuYecKre HEOOJbIINE MOJIEKYJIIbI —
MPOCThIE caxapa, OeIKU, YIIIeBO/Ibl, HYKJIEUHOBBIE KUCIOTHI, TOPMOHBI, TUTMEHTHI,
AMUHOKHCJIOTHI, HyKJICOTHI.

13. B dyem 3akitogaeTcsi CTpouTeNbHAsA PYHKIHS OCIKOB?

14. Kakue opraHesuibl SBJISIFOTCA UCTOYHUKOM ATD?

15. YkaxuTte r71aBHbIe PYHKIIMH SIAPA B KIETKE.

16. Uto siBNIsIeTCs €IMHULIEN T€HETUYECKOTO KOJ1a?

17. Uto Takoe T€eHEeTUYECKUM KO, KAKOBO €ro 3HaueHue. PackpoliTe Takoe CBONCTBO
T€HETHYECKOr0 KOJ1a, KaK OJTHO3HAYHOCT.

Memoouueckue yKazanus K 8bINOJHEeHUO: BBITIOTHAETCS MUCHbMEHHO 10 BapuanTam. Bpems
BBINIOJIHEHUA 35 MUHYT. 3aaanud | Bapuanra: 1,2,3,4,6,7,8,9,10,14; 3ananus 2 Bapuanra:
1,3,5,7,11,12,13,15,16,17

Pazmnuoosicenue u unouguodyanvHoe pazeumue 0p2aHu3IMos.
Dopma nposedenus — NpaKmuyeckas paboma c snemeHmamu beceovl
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. JleneHue KIE€TKA — MUTO3.
2. JleneHue KIETKA — MEHO03.

Memoouueckue pexomenoayuu Kk pabome: COCTaBIEHUE CXEMbl MUTO3a IO KOHCIIEKTaM
JIEKITUH.

3axonomepnocmu nacnedosanusn npuznakos. Ocnognvle 2eHemuyecKue NOHAMuUA.
Dopma nposederuss — npakmudeckas paboma — peuierue 3a0ay

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol
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1. OOBSACHUT, TEPMHUHBI: TUOPHIBI, TOMHUHAHTHBIC TPHU3HAKH, DPEIECCUBHBIC MPHU3HAKH,
TOMO3HTOTHI, TETEPO3UTOTHI, PACIICTUICHHUE, aJUIeNIbHbIE TEeHBbI, TaMEeThl, TEHOTHIIL,
(dheHotur.

2. Pemenue 3aaad.

1. Bpiuncnute TUMBI TaMeT, KOTOpbIe 00pa3yloTcs y CIEAyIOIIUX ocoleii: a)y ocolu ¢
renotuniom AABB;

0) y ocodu ¢ renotuniom AABB/Ix;
B) y ocobu ¢ renotunom AaBs/InPpKK;

2. Y denoBeka 4eThipe rpynmbl KpoBu B cucteme ABO 00yclioBlieHbl B3aUMOJICHCTBUEM
TPEX AJUICIBbHBIX T€HOB: 1A, lB, 19,

a) Mars co Il rpynnoit kpoBu numeet pedeHka ¢ [ rpymnmoit KpoBu. Y CTaHOBUTE BO3MOXKHbBIE
CPYNIIBI KPOBU OTLA.

0) B poamnbHOM OME MepenyTaiu ABYX MaJbUUKOB. PoauTeNN 0JHOTO U3 HUX UMEIOT | u
II rpynmsl kpoBu, poaurenu apyroro Il u IV. Hccnenosanue mokasano, 4To AETA UMEIOT
[ u IV rpynnel kpoBu. Onpenenure KTo Y€l ChIH.

3. V uvenoseka 0nau3zopykocTh (M) qoMUHUpPYET HaJ HOpPMalbHBIM 3PEHHUEM, a Kapue riaza
(B) nag romyobiMu.

VY rony6ornazoi OJM30pyKON KEHIIMHBI OT Opaka ¢ Kaperia3biM MY>KUYMHON ¢ HOPMaJIbHBIM
3pEHHEM POJUIICS Kaperjaszblid O0Jn30pykuil peOeHOK. MOXHO JIU yCTaHOBUTH T€HOTHUI
ponuTenen?

Memoouueckue pexomenoayuu k pabome: 3aganue N la, 16, 2a — BBITIOTHSAEM B COBMECTHO B
rpynre. 3aganus N 1B, 20, 3 — camocTosTenbHas padora.

Buo, ezo kpumepuu u cmpykmypel.
Dopma nposedeHus — cemunap
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. OOBSCHUTH TEPMUHBI, IPUBECTU IPUMEPHI: OMOJIOTMYECKUN MPOTrpecc, OMOIOTUUECKUN
perpecc, apoMopho3, UIHOJANTalIMs, JeTeHePaLIUs.

2. Oomronmonnsie uaeu JK.b.Jlamapka u ux 3HaueHue s pa3BUTUSL OUOIOTHUU.
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Hayunwvle u coyuanvno — IKOHOMUYECKUE RPEONOCHLIKU 603HUKHOGeHUA meopuu Y.
Hapeuna.

Dopma nposedenus - beceoa
Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

l. Mcnonp3ys 3HaHHS 3aKOHOB T€HETHUKH, I0Ka3aTh HEBO3MOYKHOCTbH HACJIEIOBAHMS
MPpUOOPETEHHBIX TPU3HAKOB.
2. Jloka3aTelbCTBA 3BOJIOLMHU KUBBIX OPraHU3MOB.

Temwt Ooknaooe

1. Ilpenmoceuiku BOSHUKHOBEHUS 3BOJIOLUUOHHOU Teopun Y. /JapBuHa.
2. Yapnw3 [JapBuH.

T'unome3svlt NPOUCXOHCOCHUA HCUZHU.
Dopma nposedeHust —ypoK - OUCHYM
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol
I. T'unoTe3sl NPOUCXOKICHUS KU3HA HA 3EMIIE.
B3aumoommuowienusn opzanuzma u cpeowvl.
JKonozusa KaKk HAYKa, ee 3a0a4yu U 3HaveHue.
Dopma nposedeHust — YPOK —CeMUHAP
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. 3HaTh ompeneneHus CoOO0IIeCTBa, OMOTEOIeH03a, TPOTYIICHTOB, PEAYIICHTOB,
KOHCYMEHTOB.

2. TlpuBecTu mpuMephI arpoOIIEHO30B, BBIJCIHB MPOAYIICHTH, KOHCYMEHTHI, PEIYIICHTHI.

3. Bo3zaeiicTBue yenmoBeka Ha MPUPOIY HA PA3IMIHBIX ITAMaX PA3BUTHS YEITOBEYECKOTO
00IIIeCTBa.

4. Pa3znuuHbBIC SKOJOTHYECCKUEC MUPAMHUILI H COOTHOIIICHUS OPraHM3MOB Ha KaXKI0H UX

CTYTICHH.

[Tyt mOBBITIIEHUST OMOJIOTUYECKON MTPOTYKTUBHOCTH B UCKYCCTBEHHBIX IKOCUCTEMAX.

6. Poib mpaBUTEIHLCTBEHHBIX W OOIIECTBEHHBIX 3KOJIOTHYSCKHX OPTaHU3aIUui B
COBPEMEHHBIX Pa3BUTHIX CTPaHaX.

hd
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buocgpepa, ee cmpyxkmypa u pynxyuu.

Dopma nposedeHust — YPOK — CeMUHAD

[

Bonpocwl u 3a0anus ons camocmosmenvroll pabomeol

[TpuymHbI ¥ rpaHUIlbl YCTOMYUBOCTH OHMOC(hEphl K BO3AEHCTBUIO AEATEIbHOCTHU JIIOJICH.
[TIpuBOINUTE PpUMEPHI KOHKYPEHLUHU MEKAY OPraHU3MAaMHU HAILIE MECTHOCTH.

3HaTh ONpEAENIeHHUs COO0IEeCTBA, OMOreoeH03a, NPOAYLIEHTOB, PEAYLEHTOB,
KOHCYMEHTOB.

OOBSACHSTH, HOUYEMY Ha CTAPBIX 3JaHUSIX MOXXHO YBUAETh JUIIAHHUKU, MXU, O€pE3bI.

Xumuueckue ceoticmea u npeepauienun eeuiecmae.

CmpoeHue amoma. CmpoeHue eeuilecmeda.

Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul

el

Bonpocwl u 3a0anus ons camocmosmenvroll pabomeol

AHanu3 U3MEHEHMS CBOMCTB 3JIEMEHTOB B MEPHUOJIAX U IPYNIIAX MEPUOTIUIECKON
CHCTEMBI XUMHUYECKUX 3IeMeHTOB [[.1l.Menpeneena.

CocTaBiieHHE CXE€M 3JEKTPOHHOTO CTPOEHHSI aTOMOB 3JIEMEHTOB BTOPOIO IepHoIa
MEPUOIMYECKON CUCTEMBI XUMHUYECKUX dieMeHTOB J[.M.Menpaeneena.

Temwt Ooknaooe

«Ilepuonnueckomy 3aKOHY Oyaylliee He TPO3UT Pa3pyILICHUEM. ...
Kuznb n gearensHocTh /.. MeHnnenees.

[1na3ma - yeTBepTOE COCTOSIHUE BEIIECTBA.

AmopHbI€ BElIeCTBa B MPUPOJIE, TEXHUKE, OBITY.

Xumuuecxue, mepmoxumuiecKue peakuuu. Xumuuecxoepaenoeecue.

Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul

N —

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

CxopocTh peakiiuu U (hakTOphl, OT KOTOPHIX OHA 3aBHUCHT.
CocTaBiieHHE CXE€M 3JEKTPOHHOTO CTPOEHHS aTOMOB 3JIEMEHTOB BTOPOIO IepHoIa
MEPUOINYECKON CUCTEMBI XUMHUYECKUX dieMeHTOB J[.M1.Menneneena.

Temwt Ooknaooe

Peakuus ropeHnss Ha TpOU3BOJICTBE.
Peaxuus ropenus B ObITY.
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HeopeaHu uyeckue coeouHeHus.

Knaccuguxayun neopzanuueckux coeounenuii. Xumuueckue ce0licmea Heop2aHu4eckKux
COCOUHEeHUI.

Dopma nposedeHus — YPOK — CeMUHAD
Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

Knaccuduxanus HeopraHu4eCcKuX COeTMHEHUN U UX CBOMCTBA.
Hcnonp3oBaHue HEOPraHUYECKUX COSTUHEHUN B OBITY.

N —

Temwvt Ooknaooe

Hcnonp3oBanne MUHEPAIBHBIX KUCJIOT HA MPEANPUATUSIX PA3TIUUHOTO TPOdUIIs.
IToBapeHHast COJIb KAK XUMHUYECKOE CBIPHE.

N —

Memannot. Cnnagvl u KOppo3us Memanios.
Dopma nposedeHUs — YPOK — CeMUHAD
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. CnnaBbl: YepHBIE U LIBETHBIE.
2. Koppo3ust MeTamioB u criocoObl 3alIUThI OT HEe
CriocoObl OJTy4YE€HHS METAIIIIOB.

Temwt Ooknaooe

Posib MeTanmnoB B MCTOpUM YEIIOBEUECKOW IUBUIIA3ALUH.
[I{e10uHBIE METAILIBI.

I1{e109HO-3eMETBHBIE METAJLIBI.

bnaroponneie MeTaLIbL.

XuMusi METAJIOB B MOeH npodecCuoHaNbHON AesTETbHOCTH.

e R

Hememannoi.
Dopma nposedeHust — YPOK — CEMUHAD
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. O6mias xapakTepUCTUKA TJIABHBIX MOJTPYIIN HEMETAJUIOB: TAJIOT€HbI, XaJIbKOTE€HHBI,
rasbl, 0JIaropoJIHbIE Ta3bl.

2. Baxwueimme cOeUHEHN HEMETAIUIOB B IPUPOJE U XO3SIUCTBEHHOU 1€ TETBHOCTH
YesloBeKa.

Temwvt Ooknaooe

1. Xumust HemeTamioB B Moel po¢deCCUOHAIBHOU JIESITEIbHOCTH.
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2. Baxneuime COeAUHEHUS METAIJIOB M HEMETAJUIOB B MPUPOJE U XO3IMUCTBEHHON
NESTENLHOCTH YEI0BEKA.

3awuma oxpyscaroweii cpeovt om 3azpa3HeHUIl.
Dopma nposedeHus — YPOK — CeMUHAD
Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

3anmTa oOKpysKarouen cpeibl OT 3arpA3HEHUS] TSKEIBIMU METaJUIaMHU.
3amuTa OKpyKarolle cpebl OT 3arpsi3HEHUST COEAMHEHUSIMU a30Ta.
3anmTa oOKpysKarouiei cpeibl OT 3arpsA3HEHUS] COCTMHEHUSMU CEPBHI.
3amura OKpyKarIle cpebl OT 3arps3HEHUs] COSAMHEHUSIMU yTiiepoa.

el

Temwt Ooknaooe

«I'psA3HBIE» OTpaCIu MPOU3BOJCTBA B IPOMBIIIEHHOCTH.
«I'psA3HBIE)» OTpaciau MPOU3BOJCTBA B CEILCKOM XO35CTBE.

Opzanuueckue coeounenus.

Knaccugpuxkayua opeanuueckux coeounenuii. Teopua cmpoenun opzanuyeckux
coeounenuii. Hzomepus.

Dopma nposedeHUss — YPOK — CEMUHAD C INeMEeHMAaAMU NPAKMU4ecKol pabomol
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1.OcHOBHBIE TOHATHUSL OPTAHUYECKON XUMHUU U TEOPHUSI CTPOCHUS OPTaHUYECKUX COCAUHECHUM.
2.OCHOBHBIE TTOJ0KEHUS TEOPUU CTPOCHHSI OPTAHUYECKUX COCTUHEHUN.

Temwvt Ooknaooe

1. M3omepus: CTpyKTypHasl.
2. N3omepusd: npoCTpaHCTBEHHAS.

Yeneeooopoowi. Ilpupoonsvie ucmounuku y2inee000pooos. Illpumenenue y2neeo000poooe
6 OP2aHUYeCKOM cuHme3e.

Dopma nposedeHUss — YPOK — CEMUHAD C INeMEeHMAaAMU NPAKMULecKol pabomol
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

MertaH.

OTHIICH.

AneTtunes.

bensoun.

['eHeTndeckas CBs3b MEKY U3YYEHHBIMH KJIACCAMH YTJIEBOJOPOIOB.

Al e
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Temvl 0oxnaoos
DKOJOTUYECKHE ACTICKTHI UCITOJIH30BAHUS YTIIEBOJOPOTHOTO CHIPHSI.
DKOHOMUYECKHE ACTIEKTHI MEKyHAPOTHOT'O COTPYTHUIESCTBA IO UCIIOTH30BAHUIO
YTIEBOJOPOTHOTO CHIPHSI.
XuMHsl YTIIEBOJOPOTHOTO CHIPhS U MOsI Oyaymas mpodeccusi.
4. YTIeBOJOPOJHOE TOILIMBO, €T0 BUIBI U Ha3HAUCHUE.

N —

w

Kucnopodocodepofcamue op2arnuuecKue COCOUHECHUSA: cnupmeol, Kap60H03ble Kucjiontbnl,
Mmbalila u Hcupbol, yZJlet?O@bl.

Dopma nposedeHUs — YPOK — CEMUHAD C INeMEeHMAaAMU NPAKMU4ecKol pabomol
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

OTUJIOBBIN CIUPT.

['muanepwun.

YKCyCHast KUCIIOTA.

YriaeBoapl: II0K03a, KpaxMai, HeJUII03a.

el

Temwvl 00K1a008
Pounb yrieBonoB B Moeil Oyayieil npoecCHOHANBHOMN AESITEIbHOCTH.
AJKOronausMm u ero npoguiaakTyka.
JKupbl Kak IPOAYKT NUTAHUS U XUMUYECKOE CBIPBE.
HexBaTka npo10BOIBCTBUS KakK INI00aIbHAS POOJIeMa YeJI0BEUYECTBA U ITYTH €€
peLIeHus.

P L=

A3zomocooeprcauue opzanuueckue coeounenus. Illonumepol.
Dopma nposedeHUs — YPOK — CEMUHAD C INeMEeHMAaAMU NPAKMU4ecKol pabomol
Bonpocwl u 3a0anus ons camocmosmenvroll pabomeol

1. IlpaBumna 6e3omacHOM pabOThI CO CpeACTBAMU OBITOBOM XUMHUHU.
2. Knaccudukanuu rniactMacc 1 BOJIOKOH.

Temvl 0oknaoos
3. 3HadeHHe a30TOCOAEPKAIINX COEAUHEHUH B OBITY.
Cocmae, cmpoenue u hyHKyuu Kiemok.
Dopma nposedenus — 1abopamopuas paboma
Omnpenenenne KOJIHYeCTBA XJ0PO(HILIA B JUCTHAX KOJOPUMETPUIECKHM METO0M

L]env pabomol: OBAAAETHh KOJTOPUMETPUUECKUM METOJIOM OTPEICICHUS XJI0pOPHUIa B IUCThIX
pacTEeHUM.
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Juoakxmuyeckas yenv.: TO3HAKOMUTBCS C XUMUYECKHUMH CBOMCTBAMHU IUTMEHTOB JIHCTA;
COCTaBJISITh OTYET O MPOJEIaHHOMN padoTe.

Obopyoosanue: damka Iletpu, cTymka, JTUCT pacTeHUs, HOXKHUIIBI, CIUPT, (QHILTPOBAIbHAS
Oymara, nmpoOupxa.

KonmdaecTBo xmopoduiia B TUCThAX paCTCHUM MOJBEPTracTCs 3HAUUTEIBHBIM KOJICOaAHUIM,
KOTOPbIE OMPEETSAIOTCS BHYTPEHHUMH OCOOCHHOCTSIMU (BUJ paCTEHUs, BO3PACT OpraHa) u
YCJIOBUSIMHU BHEITHEN cpejibl (MHTEHCUBHOCTH CBETA, TEMIIEPATYpa, MUHEPAIIbHOE MTUTAHUE U
ap.). ConeprkaHue 3eJeHbIX MUTMEHTOB U €T0 TUHAMHUKA B PACTCHUSX CYIIIECTBEHHO BIUSIOT Ha
MHTEHCUBHOCTbH (DOTOCHHTE3a U MPOJAYKTUBHOCTh OPraHU3Ma.

Xo0 pabomuwi: paboTa COCTOUT U3 ABYX ATAINOB: 1) MoiyuyeHre COUPTOBOTO HKCTPAKTA
MUTMEHTOB; 2) JUTSl PUTOTOBJICHUST PACTBOPa XJIOPODHUIIIAa UCTIONB3YIOT CBEXKHE JINCThSI
pactenuii. 3) obopmiIeHHE OTYETA.

Cmech moMecTuThb B (hapPopoByIO CTYIIKY U pacTepeTh MECTUKOM JI0 OJTHOPOIHONU Macchl. Jliis
JYUIIIETO U3MENIbYEHUST TKAaHEH HEOOX0IMMO TIEpeT paCTUPAHUEM K CMECH JOOABUTh HEMHOTO
Mena.CoaepKuMoe CTYITKU KOJIMYECTBEHHO MTEPEHECTH Ha BOPOHKY C (PUITBTPOM.
Ncnonws3oBath GuiibTp ¢ Oenoii entoit. Ero pasmep noadupars Tak, 4To0bI Kpas QuiabTpa HE
ObUIN BbIIIE KpaeB BOPOHKU. Oco00e BHUMaHUE 00pATUTh HAa aKKypPaTHOE NMEPEHECEHUE
3€JICHOU Macchl Ha GUIBTP. DTy ONMEPALNIO HAI0 OCYIIECTBIATh 0€3 moTephb, COOM0aas
CJIEYIOIINE TIPABIIIA: - IEPECHOCHUTD KUIKOCTh MO CTEKIISTHHOW IMaJI0UKeE;

- CTYIIKY TIPH CITMBAHHUH JKUIKOCTH HAKIIOHSTH PE3KO.

Pazmnuosrcenue u unHougudyaibHoe pazeumue OpeaHu3mos.
Dopma nposedeHust — poaesas uepa
PosieBasi urpa (padora mapammu)
IIpensiaraembie 00CTOATENbCTBA (MPEALICTOPHUS)
Bupycur

3amaua y9aCTHHKOB POJIEBON WUTPHI — HA MPUMEPE OJHOTO M3 BUPYCOB MO3HAKOMUTHCS C
MHOTOOOpaswem BHpycoB. [IpeAcTaBuUTh BUPYC, daTh XapaKTEPUCTHKY MPO(UITaKTHKE
3200JIEBAHUIO U CITOCO0AM JICUECHUS.

1.1. Crpykrypa, cocTaB Bupyca.

1.2.  CrocoObl 3apakeHusi, pa3MHOXKEHUS, UHIUBHUIYaJIbHOTO PA3BUTHS B OpTaHU3ME.
2.2.  Mepsl npodunakTuku 3a00aeBaHUs, CIIOCOOBI JICUCHUS.
2.3.  VYciuoBus oObSIBICHUS SMUIEMHUH, KOJTUECTBO 3a00JIECBIIIHX.
2.4. T'eorpadwus pacrpocTpaHeHHUs 00JIE3HU.

Heposas yenw: [lpeactaButh BHUPYC, ONHUPASICh HA CBOM AKTEPCKHUE CIOCOOHOCTH,
TEOPETUYECKUE 3HAHMUSI, TOTOTHUTEIbHBIE CPEJCTBA (KOCTIOMBI, TPUM).
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Juoakmuueckas  yenv  uepwvl: GOpMUPOBAHUE OEPEKHOTOOTHOIIEHU K  CBOEMY
310poBbI0.  Uepe3 HIMOIMOHAIBHO-IIEHHOCTHBIM KOMIIOHEHT TIO3HAKOMHTh C MepaMH
MpOoWIAKTUKY 3a00I€BaHU .

Peanuzanus nenu TpedyeT NOCTAaHOBKH IIEJI0T0 psifia 3a0ay — 3TO:
* mo100p UHGOPMAIIMH TI0 TIPETIOKEHHON TeMe, BRIOOp crocoda moaaqyu nH(popmaluu,

¢ MOATOTOBKA BBICTYIUICHUA, C MNCJIbIO MNPCACTABICHHA CBOCro BHpPYCa IOCTYIIHBIM
CIIOCOOOM OCTaJIbHEIM Y4aCTHUKaAM.

Mamepuaﬂbl uepol. 1€KOpalni, KOCTIOMbBI, 'PUM, 3BYKOBOC COIIPOBOKIACHUC.

Yuacmuuxu ponesoii ueper: Bupyc Oemencra, CIIM/la, ntuuuii rpunn, CBUHON TPUIIIL,
ocCIla U IpYyrue Mo BEIOOPY YaCTHUKOB.

3.2. @opmul usmeHyUBOCMU.
Dopma nposedenus — rabopamopuas paboma

N3y4yeHue H3MEHUYNBOCTH Y PACTEHUI, IOCTPOCHNE BAPUALIMOHHOIO Ps/ia
U BapUALIMOHHOM KPHUBOM.

Llenv pabomul: 03HAKOMJIEHHE CO CTATUCTUYECKUMHU 3aKOHOMEPHOCTAMU MOJIU(DHUKAIMOHHOM
W3MEHYUBOCTH, BBIPAOOTKA YMEHHS CTPOUTHh BAapUALMOHHBIA psAl U rpadUK U3MEHYHUBOCTHU
M3y4aeMoro nNpu3HaKa, COCTABIIATh OTYET O MPOJIETaHHON padorTe.

Obopydosanue: OOBEKTHI UCCIEAOBaHUA (YKa3aTh KaKhe U O0IIee KOJIMYECTBO IK3EMILIIPOB),
JINHEWKA.
Xoo pabomui:

N3meputs pazMepsl 1a00paTOPHBIX 0OBEKTOB MPH MOMOIU JIHMHEHWKU. JlaHHBIE 3amucaTh B
YEPHOBUK.

[TomydeHHbIC TaHHBIC 3aHECTE B TAOJIHUIy BAPUAIIMOHHOTO Psa, B KOTOPOI MO TOPU3OHTAIN
CHaYaJia PACIOJIOKUTE PSIT YUCEN, OTOOPAKAIOIIMX TOCIEA0BATEIPHOS U3MECHEHHE MPU3HAKA
(HampuMep, IIUHY JTUCTOBOW TUTACTHHKUA — V), HUKE — YaCTOTy BCTPEYAEMOCTH KaKIIOTO
npu3Haka (YUCIO DK3EMIUIIPOB C TaKWM 3HAYCHHEM Tpu3Haka — p). Omnpenenuth, Kakue
MPU3HAKH BCTPEUAIOTCS HanbOoee 4acTo, a Kakue — PeKo.

Bapunanmonnsii psij

v

p

[locTpouth BapHUAIIMOHHYIO KPHUBYIO, KOTOpas MpEACTaBiIsSeT co0oiMl rpaduyeckoe
BBIpa)XKEHUE HU3MEHYMBOCTU HTOro mnpusHaka. [lpum stom Ha ocu abcuucc (OX) oTMETUTH
CTENEHb BBIPAXKEHHOCTU Mpu3HakKa (v), a Ha ocu opauHaT (OY) — 4HacToTy BCTpEeyaeMOCTH
npusHaka (p).

OrnpenenuTs CPeHION BENIMYMHY Npu3Haka mo ¢opmyne M = Z(vep)/n, rae M — cpeausis
BEJIMYMHA, X - 3HAK CYMMBI, V - BapUaHTa, p - 4aCTOTa BCTPEYAEMOCTH, N - OOIIEe YHUCIO
BapuaHT. OTMETUTH TOUKY M Ha BapHAITMOHHOW KPUBOM.
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CnenaTth BBIBOJ O TOM, Kakas 3aKOHOMEPHOCTh MOAU(MDHUKAIMOHHOW HN3MEHYMBOCTHU
oOHapyxeHa.Pe3ynbTaThl 0POPMUTH B OTHUET.

Coepemennvle OUOmMeExXHON02UU.
Dopma nposederust — 0e08as uepa ¢ deMeHmamu OUCKYCcuu
IIpensiaraembie 00CTOATEABCTBA (MPEALICTOPHUS)

Bo3MoXXHOCTH, OTKpbIBaeMble OMOTEXHOJOTHEH Mepe] 4YeloBEYEeCTBOM, Kak B 001acTu
(dbyHIaMEHTabHOW HAYKH, TAK U BO MHOTUX JPYTUX 00JacTsAX, BEChMa BEIUKU U HEPEIKO
Ja’)K€ PEBOJIIOUUOHHBI. Tak, OHa MO3BOJIAET OCYWIECTBIATh MHAYCTPUAIBHOE MACCOBOE
MIPOU3BOJICTBO HYXKHBIX O€JIKOB, 3HAUUTEIHHO 00JIEr4aeT TEXHOIOTUUYECKUE MPOIECChl s
MOJIyYEHHUs MPOAYKTOB (PEpPMEHTALUU - SH3UMOB U AMHHOKHUCIOT, B OYIyIIEM MOXKET
MPUMEHATHCA JJISl  YAY4YIIEHUS PACTEHUHM W IKUBOTHBIX, a TaKXKe IS JICUCHUS
HACJIEJICTBEHHBIX 0O0JIE3HEN YeI0BeKa.

['ennas uHxxeHepus U OMOTEXHOJIOTHSA, OyIy4d OJHUMH M3 MAruCTPaJbHBIX HaNpaBiIeHUN
Hay4YHO-TEXHUUYECKOTO MPOrpecca, akTUBHO CIMOCOOCTBYIOT YCKOPEHUIO PEIIEHUS MHOTHUX
3a7a4, TaKWX, KakKk THPOJOBOJILCTBEHHAs, CEJIIbCKOXO3AMCTBEHHAs, JSHEPreTUYeCcKas,
skojoruudeckas. Ho ocoOeHHO 0osbliirie BO3MOKHOCTH OMOTEXHOJIOTUSI OTKPBIBAET Mepe]t
MEIUIIMHON U (hapMaIrleBTUKOM, TOCKOJIbKY €€ MPUMEHEHUE MOXKET MPUBECTU K KOPEHHBIM
npeoOpa3oBaHUAM MeIULMHBL. MHorue O0Ne3HH, IJiE KOTOPBIX B HACTOSIIEE BpEeMsl HE
CYIIECTBYET  aJICKBAaTHBIX  METOJAOB  JMArHOCTUKU M JieueHUs  (pakoBhIE,
CEepACYHOCOCYAUCThIE, BUPYCHbIE U Mapa3uTHbIe WH(EKIHH, HEPBHbIE U YMCTBEHHBIC
paccTpoiicTBa), ¢ MOMOIILIO TEHHON MHKEHEPUU U OUOTEXHOJIOTUU CTaHyT JOCTYIHBI U
IuarHoctTuke, u JedeHuto. lloxm BiussHUeM OMOTEXHOJIOTMM MEIMIIMHA MOXKET
MPEBPATUTHCS B JUCUUIUIMHY C SICHBIM IOHMMAHHEM MPOUCXOJAIINX B OpPraHu3Me
MOJIEKYJISIPHBIX U TEHETUYECKHUX MPOLIECCOB.

B konue 60-x Bompoc "4To Takoe YeIOBEK M B YEM €€ CYTh'" CTalld MPEeIMETOM HMHTEpPEca
He ToJIbKO (husiocodun, HO U APYTrUX chep HAydYHOTO 3HAHUS U MpaKTUKU. Benb pazButue
OMOTEXHOJOTUM CTaln Yrpo3oil TpaHcpopmaluy 4ellOBeKa Kak OHWOJIOTMYECKOTOo BHUJIA.
buorexHonornn He TOJNBKO ''cmacarT' YeENOBEKAa, a B IMPOLECCE COLMaIu3aluu
BBITIOJIHSIIOT HEKOTOphle 'penpecCuBHBIX" (QYHKIUMU (OTKPHITHI HOBBIE HAIMpPaBICHUS
T€HETUKU - T€HOMHKAa M MPOTEIHOMIKA, KIJIEeTOYHas OWOJorus (MEXaHU3Mbl PELENInu,
dby3en, TpaHcMeMOpaHHBIH TEPEHOC U JIp..); MOJIEKYJSIpHass HMMMYHOJIOTHS,
pacuinpoBaHbl  MEXaHU3Mbl  KJIETOYHOW  KOOMEpalih, MMMYHHOM  CHUCTEMBbI;
MPOTPECCUBHBIMU  HANPABICHUSMHU CTalud (PapMaKoJOTHsl, KOMIBIOTEPHBIE METOJIbI
CUHTE3a JIeUeOHBIX IMpenapaToB U Jp.. (YTO XapaKTepU3yeT AaKTHUBHOE BOIUIOIICHHE
HAy4YHOTO 3HAHUS B KIMHUYECKYIO MEIUIMHY); pPa3BUTHUE PEAHUMATOJNOTHU U
AHECTE3UOJIOTUU, YTO CTaJl0 TOJYKOM K TOSIBICHUIO HOBBIX 3BEHBEB COBPEMEHHOM
XUPYPrUU - CEPACYHOM, COCYIUCTOM, IUIACTUYECKOM U Jp.; pa3paboTaHbl METOJbl
MMMYHOMO/TYJISIITUU, TEMOANATN3 U IPYTUE METOJIbl OUUCTKU OpraHu3Ma U T.I1.)
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[logoOHbIE TEXHOJOTMU JAl0T BO3MOXKHOCTh TOJAaMH MOJJEPKUBATH KU3HEHHBIE
MPOLECCHl B TEJIE YEIOBEKA, K KOTOPOM Y€ HHMKOIrJa HE BepHETcs co3HaHue. OHU Tak
JNEUCTBYIOT HA YEJIOBEKA, UYTO MO3BOJSIOT OOPOTHCS C HACJIEACTBEHHBIMHU OOJE3HSIMH, a
TaKXe U3MEHSTh, MOJIU(PUIIUPOBATH CaMy IPUPOTY YEIOBEKA

Eme onHuMm BuTKOM mpoOJieM SBISIETCS UYPE3BBIUAMHBIA CKAYOK B  Pa3BUTHU
PENPOAYKTUBHBIX TEXHOJIOTMI B akymiepcTBe U runekonoruu (B 1978 r B (KemMOpumx,
AHIIUs) BIEPBBIE YJAJ0Ch BOILUIOTUTH CIOCOO invitro (B mpoOUpKe), B pe3ylbTaTe Yero
nosiBlJIach nepsas pedeHok "uz mpodupku" - Jlyuza bpayn, tem xe cnocobom B 1997 r.
obuta kmoHuposaHa oBna Jommm (Iotnanaus). TexHonoruu, KOTOpble TOMOTAOT CTaTh
POAUTENISIMU TapaM, KOTOpble HE MOTYT UMETh JI€TeH, HO CO3Mal0T mpodiaeMy "nMUITHUX"
AMOPHUOHOB, KOTOPHIE HYKHO YHUUTOXATh.

OTU U apyrue npoOeMbl Bce Yallle CTAHOBITCS Ha4yalloM U 0ObEKTOM OCTPBIX JUCKYCCHUH,
TaK Kak 3aTparMBaloT MPOCTOr0 YEJIOBEKa, €ro MOTPeOHOCTH, CTPEMIICHUS, HAACKIbl -
BO3HHUKAET CUTYyallMsi cBoeoOpa3Horo "yrinyOneHue" yeioBeka B MUpP, CIIPOCKTUPOBAHHBIN
JUIsl He€ Hay4YHBIMHM TEXHOJOTHSAMU (T/I€ KCTAaTU, YTPO3y HECET HE MPOCTO OOCIyKHUBAHUE
YeJIOBEeKa, a MPOHUKHOBEHHE "BHYTPB') - ATO MPOEKTUPOBAHUE HE TOJIHKO JJISI YEJIOBEKA ,
HO M ee camou. Kak crieacTBue, 4YeNOBEK OKa3bIBaeTCA IMepesl HEeOOXOIUMOCTHIO
CaMOCTOSITEJIbHO NPUHUMATh pElIeHUs, U T[JIaBHOE OpaThb OTBETCTBEHHOCTH 3a
COOCTBEHHBIN BBIOOP, KOTOPHIM, BO3MOXKHO, HE JA€T YETKOTO MPEACTaBICHHS O TOHKOM
rpaHy MEXAY JOMYCTUMBIM U HEAOMYCTUMBIM C STUYECKON TOUKH 3PEHHUSI.

MexayHapoaHas KOHBeHIUs 1972 r. — 3ampeT Ha MNPOU3BOJCTBO OHOIOTHMYECKOTO
opyxus. B 2001 r. CIIIA BemumM u3 cocTaBa CTpaH MNOAJEPKUBAIOIINX KOHBEHIIUIO,
OOBSICHSIE ATO TEM, UYTO HE BEPAT, 4YTO OCTAJbHBIE CTPaHbl COOJIIOAAIOT YCIOBHUS
KOHBECHIIUHU.

12 sauBapsl1998r. 24 u3 43 crTpaH noAmMcand 3ampeT Ha KIOHUPOBAHUE YEIIOBEKA,
ccbutasgch Ha KoOHBEHIMIO, O 3allUTE MPaB YEIOBEKA M YEJIOBEYECKOrO JIOCTOUHCTBA.
HexkoTtopsie cTpaHbl BHECIH B CBOE 3aKOHOJATENILCTBO YIOJIOBHYIO OTBETCTBEHHOCTH 32
KJIOHMpOBaHUE 4enoBeka. B Poccum 3akoH Ha 3amper Ha KIOHUPOBAHUE YEJIOBEKA, PUHST
B 2001r. c OTOBOPKOI «BPEMEHHBIN.

3ajaya y4YaCTHUKOB JEJIOBOM WIPhl — HAWTH B3aUMOIIOHMMAHWE APYr C APYroM U
MONBITATBCSA MPEJIOKUTh BapUaHThl Pa3BUTHUS COOBITUNA B cdepe OMOTEXHOJIOTHUH.
Oco3HaTh 3HaYEHHE PA3BUTHS OMOTEXHOJIOTHM /1JI1 COBPEMEHHOTO YEJIOBEKA.

Bormpocs! k 006cykaeHuto:

eCeneknnonep AnsOept IlIBeitniep pazpadoTan KOHIEMITNIO «3THKA OJIarOrOBEHUS Mepe
npuposoi». CyTh €e B TOM, YTO CEJEKIMOHEPHI, CO3JAIOIINE HOBBIE T'E€HETUUYECKU
MOIU(DUIIMIPOBAHHBIE COPTa CEIBCKOXO3SIICTBEHHBIX PACTEHUM, HECYT 3KOJIOTHYECKYIO
YIpo3y, YCKOPSIIOT MpoliecChl BoIMUpaHusl BUIOB. [losBisieTcss HEOOX0AUMOCTh IPAaBOBOM
3aIUThl TUKOW MPHUPOJIBI, 00Jaaarolied IEHHOCThI0O BHE MHTEpeCcOB YenoBeka. Croma ke
MOKHO OTHECTH BOMPOC 00 MCTOIB30BAHUM KUBOTHBIX JJISI TPAHCTEHHBIX MCCIIEIOBaHUMN
(’KMBOTHBIE Ha OPTaHbI JJIsl IEPECATKU YETIOBEKY ).
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eHu y KUBOTHBIX, HA Yy YEIOBEKAa HET HBOJIOIMOHHO BBIPAOOTAHHBIX MEXaHU3MOB
3alUThl OT TEHETHMYECKU MOJU(PUIMPOBAHHBIX OPTraHU3MOB M TPOAYyKTOB. Hampumep,
NTAYUNA TPUII, HE OMACHBIN /JI1 YeJOBEKa paHee, CTAHOBUTCS OMAcCHBIM 3a00JIEBaHUEM B
Hacrosee BpeMs. CTHUparOTCsl FTeHeTUYECKue Oaphephbl MEXKTY YEIIOBEKOM U KUBOHTHIMH.
eOMH U3 WMITYJILCOB Pa3BUTUs OUOTEXHOJIOTUM CBsI3aH ¢ OOpHOOM € AMUIEMHUSIMU —
Hanpumep CIIMlom. OnHO M3 MHEHUH 4YTO YEJIOBEYECTBY JIET4€ BKJIAJbIBATH OIPOMHBIE
pecypebl (I€HbIY, 3HAHUS, TEXHOJOTHH) B OMOTEXHOJIOTHH, pa3palaThIBalONIUE HOBbBIC
JIEKapCTBa, BAKIIMHBI, YEM YBUJIETh «TOPY» MOPAIBbHBIX NPOOIEM, OTBAXKHUTHCS HA TSHKKUN
TPy MOPAJIILHOIO CaMOCOBEPIIEHCTBOBaHUS. T.€. JOCTUTaTh COBEPIICHCTBOBAHUS HAI0
HE TOJIbKO TE€XHOJIOTUYECKUMU CPEJICTBAMHU, & KOMIUIEKCOM C MPOJABUKEHUE MOPATBbHBIX
LIEHHOCTEMN.

o/Insi neuenus Oone3Hu AubIreiiMmepa — MOpaKEHHE TOJOBHOIO MO3ra, Mpeisiaraercs
BApUAHT KIOHUPOBATH YETOBEYECKUU 3apOJbIlI, 3aT€M MPEKPATUTh €ro >KU3Hb, YTOOBI
pa3eNuTh €ro Ha OTJENbHbIE KJIETKH, KOTOphle OyAyT HUCIONb30BaTh KaK Marepuan B
OMOMH)XEHEPUU HOBBIX OPraHOB U TKaHsIX OOJbHOro. B HacTosiee Bpemsi KIOHUPYIOT
MyNOBHUHY TIOCII€ POJIOB, C COTJIaCHUsl POXKEHUIIbI (TepareBTUYECKOE KIOHUPOBAHMUE).
MoxHO coOpaTh yeloBeKa Kak KOHCTpYKTop. He «oOe3nuumBaer» JM 3TO 4eloBeKa B
CBOMX TJIa3ax.

ebuOTEXHOMOTUM 3aHUMAIOTCSI B TOM YHCJIE M pa3pabOTKO OMOJOTHYECKOrO OpYKHUS.
(cchutka Ha 3akoH 1972 roga). CocTaBUTh CBO€ MHEHHE.

H2p06élﬂ yenv. ONPCACIIMTHCA 110 XOAYy UI'pbl B IUYHOM MHCHHHU, IMOJYUYHUTH I/IH(i)OpMaLII/IIO
O pa3BUTHH U JOCTHIKCHHUAX COBPCMCHHBIX OHMOTEXHOJIOTHH.

Jluoaxmuueckasn yenv uecpvl. OPMUPOBAHNE YBAKUTEIbHOI0 OTHOIIEHUSI CTYJEHTOB K
CTOPOHHUKAM JPYTUX B3TJSAJI0B, MHOTO OTHOIICHUS K Pa3BUTUIO HAYKH U TEXHOJIOTHH B
OMOJIOrMU U MEJIUIIMHE, TOCPEICTBOM UTPOBOM afanTallii K U3MEHSIOIMIUMCS YCIOBUSM UTPHI.

Peanusanus nenu TpedyeT NOCTaHOBKY LIEJIOTO PsAlla 3a0ay — 3TO:

e non0op uHGOpPMALMK MO KaXJOMy M3 BOIMPOCOB, MPEACTABICHHBIX Ha OOCYXKJIEHHE
COCTaBJICHHE COOCTBEHHOT'O MHCHMS,

* OpHEHTalMs HAa HPABCTBEHHOCTh W TyMaHW3M NPU 3alIATE METOJ0B PpPA3BUTHUSA
COBPEMEHHBIX OMOTEXHOIOTHIA;

® HOI[60p AOBOAOB MW IOATOTOBKA BBICTYIUICHHA, C IMCJIbIO CKIOHUTH OCTAaJIbHBIX
YYaCTHUKOB JJUCKYCCHUHN Ha CBOIO CTOPOHY.

Mamepuanvl uepel; KapTOUKU YYaCTHUKOB UTPHI. ['a3eTa 1o uToram AUCKYCCHUHU.

Yuacmuuxu ponesoui uepor: CTOpOHHUKHU Pa3BUTHSI OMOTEXHOJIOTHN — CTOPOHHUK M'€HHOMU
WHXXEHEPUHU, KJIETOYHOU UHKEHEPUHU, KIOHUPOBaHUs. [[pOTUBHUKYN pa3BUTUS OMOTEXHOIOTUH -
MPOTUBHUK T€HHOW WH)XXEHEPHUH, KIETOYHOM WHXKEHEPHUH, KIOHUpoBaHUs. HOpHUCTBI Kaxmoit
cTopoHbl: «3a», «IIpotuB». XKypHanuctel, penoptepsl, dhoToKOppecnonaeHTsl. Habmonarenu
(aKTUBHBIE YYACTHUKHU JUCKYCCUU) — «CATOBOIBDY, «TOJ0IAI0IINE», KKOHCEPBATOPHIY.

Buo, eco kpumepuu u cmpykmypot.
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Dopma nposedeHust — poaesas uepa

MHuoroo0pa3ue BUI0B )KUBOTHBIX
PoJsieBas urpa

IIpensiaraembie 00CTOATENbCTBA (MPEALICTOPHUS)

XKuBoTHbIE — camasi pa3HOOOpa3Has Ipyliia OpraHu3MoB Ha 3emiie. B Hacrosee Bpems
Ha IUIAHET€ HACUUTBHIBAIOT OKOJIO 2 MIIH. BHJOB YUBOTHBIX. bBONBIIYI0O YacTh W3 HHX
COCTaBIIAIOT HaceKoMble (0a00UKH, KOMaphl, )KyKH, MyXH...). MI3BecTHO 0k010 130 ThIC. BUJIOB
MOJUTIOCKOB: YIIUTOK, CIIM3HEHN, IEPIOBUL, KAIbMApOB. 3HAUUTEIBHO CKPOMHEE pa3HOOOpa3ue y
pbIO — Bcero 25 ThIC. BUJOB, y nTull — 8 600 BUIOB. A MIIEKONMTAIOIMINX — BCErO OKOJIO 4 ThIC.
BU/JIOB.

’KuBoTHBIE pazHOOOpa3HbI 10 pa3MepaM. Hampumep, y TUTAaHTCKOrO CHHEro KWTa macca
tena pgocturaet 150 T (Macca s3blka TaKoro KuTa paBHA Macce HEOOIBIIOro CJIOHA), a
UH(DY30pUIO-Ty(PEIbKY  MOXHO  OOHapyXuTh  JUIIb €  [OMOIIBKD  MHKPOCKOIIA.

’KuBOoTHBIE B 1000 cpelle OOUTaHUsI HE KUBYT BE3JI€, a 3aHUMAIOT HauboJsee OJaronpusTHbIE
Ul HUX ydacTKU. OpraHu3Mbl B IPUPOAE )KUBYT HE M30JIMPOBAHHO APYT OT APYTa, a BUJIAMH.

3azgavya y4aCTHMKOB pOJIEBOM UIpHlI — Ha npuMepe LlapcTBa )KMBOTHBIX ITO3HAKOMHUTHCS C
MHOroo0Opasuem BHIOB. IlpencraButh KaXabld W3 MOPEIJIOKEHHBIX KIACcCOB, J1aTh
XAPAKTEPUCTUKY KIACCy U KOHKPETHOMY BUY IO IIAHY:

. Cpena oOutanus BuA.

. OcobeHHOCTH CTpOEHUsI (BHEITHNE BHYTPEHHUE).

Tun nuranus, y4acTUE B MULIEBOU LIETIOYKH.

. Kpatko ocobeHHOoCTH BH/Ia, KOTOPHIA MPEJACTABICH B XOAE UTPHI.
. T'eorpaduueckoe pasmernienue — apeal.

N LA W

Ueposas yenwv: [lpeactaBuTh BUJ, ONUPasCh Ha CBOM AaKTEPCKHE CIIOCOOHOCTH,
TEOPETUUYECKHUE 3HAHUS, TOTIOJHUTEIBHBIE CPEACTBA (KOCTIOMBI, TPUM, JEKOPAIlUH, 3BYKOBOE
COIIPOBOXKJICHHE).

Jluoaxmuueckasn yenv uecpvl. OPMUPOBAHNE YBAKUTEIbHOI0 OTHOIIEHUSI CTYJEHTOB K
MpUpojAe, >KUBOTHBIM. Yepe3 SMOIMOHATBHO-IIEHHOCTHBIM KOMIIOHEHT ITO3HAKOMHTH C
MHOT000pa3reM BUIOB KUBOTHBIX.

Peanuzanus nenu TpedyeT NOCTAaHOBKH IIEJI0T0 psifia 3a0ay — 3TO:
* 1o100p UHGOPMAIMH TI0 TIPETIOKEHHONW TeMe, BRIOOp crocoda moaavyu nH(popmaiuu,
* YMETh OPUEHTUPOBATHCS B KIaCCU(DUKALINY )KUBOTHBIX;

® HOI[60p AOBOAOB M IMMOATOTOBKA BBICTYIUICHHWA, C MECJIBIO MPCACTABICHUA CBOCTO BHUAA
OCTAJIbHBIM YYaCTHHUKAM.
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Mamepuaﬂbl uepol. 1€KOpalni, KOCTIOMbI, 'PUM, 3BYKOBOC COIIPOBOKIACHUC.

Yuacmuuxu ponesoii uepvi: Bunbl XUBOTHBIX Hajkiacca PoiObI, kiacca 3eMHOBOIHBIX,
Knacca npecmbikaromuxcs, Knacca [Ttun, Kimacca Maekonuraromux.

B3aumoommuowienusn opzanuzma u cpeowvl.
JKonozusa KaKk HAyKa, ee 3a0a4vu U 3HaveHue.
Dopma nposedeHus — npakmuyeckoe 3ansmue (paboma 6 Hcawpe COUUHeHUs).
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. Hanumute HEOOIBIIOE COYMHEHUE - PA3MBIIIUICHHE HA TEMY B3aMMHOW CBS3M YYaCTHHKOB
OuoreoleHo3a Mexay co0oil, monpoOyiTe 000CHOBATH ATY CBA3b C TUYHON MO3UILIUU OJTHOTO U3
YYaCTHUKOB (pacTeHHUE, ’KUBOTHOE).

2. Hanumute HE0O0IbIIIOE COYMHEHHE, B KOTOPOM PACKPOUTE MPOoOIeMy YUaCTHUKOB OJHOM U3
AKOJIOTUYECKUX MUPAMUI U IPOCIEAUTE COOTHOLIEHUsI OPTAaHU3MOB HA KaXJI0U UX CTYIICHHU.

3. Harumute HEOONBIIOE COYMHEHHUE - PAa3MBINUICHUE HA TEMY B3aWMHOW CBSI3M YYACTHHKOB
arpoleHO030B MEX1y cOO0M, MonpoOyiiTe 000CHOBATH ATY CBSI3b C JIMUHOW MO3UILIMKM OJHOTO U3
YYaCTHUKOB (pacTeHHUE, ’KUBOTHOE).

4. B 3K0JIOTHH CYIIECTBYET 3aKOH IKOJIOTHIECKON HUIIU. JKOI02UUECKAsl HUUUA — IMO
COBOKYNHOCHb 8CeX (hakmopos cpeobl, 8 NPeoeax KOmopblx 603MOHNCHO CYWeCcmeosanue auod
8 npupoode u e2o cpedoobpazyruas oeamenrbHocms. 1.e., 5mMo He MmobKO Gusuyeckoe
NPOCMPAHCMB0, 3aAHUMAEeMOe OP2aAHUIMOM, HO U €20 PYHKYUOHANbHAS POJIb 8 CO0DUjecmae
(nonodicenue 8 nUWeBol Yenu), U e2o Mecmo OMHOCUMENbHO BHEUHUX (DaKmMOpOs.

[Ipoananu3upyiTe 3TO 3aKOH. 3aMMUITUTE CBOW PA3MBIITUICHHUSI U BBIBOJBI O COOTBETCTBUU
3aHMMAeMOW YE€JIOBEKOM CBOEW HUIIK Ha 3emuie. ECTh M rpaHuisl HUIIK s yeiaoBeka? He
BHEJIPSIETCS JIM OH B UY)XKUE HUIIIH.

buocgpepa, ee cmpyxkmypa u pynxyuu.

Dopma nposedenuss — npakmuyeckoe 3anamue (3auuma OO0KIA008 8 (popme npe3eHmayuli).
Yenoenoe konuuecmeo cnatiooe — 10— 15.

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. TlponeMoHCTpUpOBATh MPUMEPHI YCTOMUUBOCTU OMOC(hEphl K BO3AEHCTBUIO
NesITeJILHOCTH JIIOACH.

2. NnmroctpupoBaTh NpUMEPbl KOHKYPEHIIMU MEXAY OpraHu3MaMuy HAIllEd MECTHOCTH.

3. IlponeMoHcTpUpOBaTh MPUMEPHI COOOIIECTBA, OMOTEOIIEH03a,arpOUOIIEHO30B, BBIICIUTh
B IPUBOJAUMBIX IIPUMEPAX: MPOIYLIEHTOB, PEIYLIEHTOB, KOHCYMEHTOB.

3awuma oxpyxrcarouieii cpedvl om 3a2pa3HeHUIlL.
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Dopma nposedenus — npakmuyeckoe 3aumamue (Ouoakmuueckas uepa — paboma 6 MAaavlx
2pYynnax).

JAnpakTuyeckasi urpa
«IKOJOTrHYeCKOE NPOCKTUPOBAHUE)
(urpoBoe NPpOEKTHPOBAHUE)
IIpensiaraembie 00CTOATEbCTBA (MIPEALICTOPHUS)

JKOJIOrHYeCcKoe NPOCKTHPOBAHUE — 3TO KOMIUIEKC MPAKTHYECKHX U TEOPETHUYECKUX
MEpONPUSITUN, HAMPABICHHBIX Ha Pa3pabOTKy 3KOJOTMYECKUX MPOEKTOB M MX JajbHEHIee
COTJIACOBAaHHME B MPHUPOJOOXPAHHBIX OpraHax C IEJbI0 MOMCKAa OallaHca MEXAY YCHEUIHbIM
(YHKIIMOHUPOBAHUEM OPraHU3AIMH U 3aIUTON OKPYKaIOLEl MPUPOIBI.

BoccTaHOBUTH 3KOCUCTEMBI, MOBPEXKACHHBIE B PE3YJIbTATE NEITEIBHOCTH YEIIOBEKA —
3arpsi3HEHUs] WM Japyrue HapyuieHus. Co3iaaTh HOBBIE 3KOCUCTEMBI, KOTOpPbIE OyIYyT HMETh
3HAYEHHE U JJIS1 YETOBEUECTBA U JIJIS1 SKOJIOTHH — BOT LEIN SKOJIOTHUYECKOTO TPOCKTUPOBAHHS.

Iopsinok npoBeaeHust
U MOCTAHOBKA 32/1a4 YYACTHUKAM JUJAKTHYECKOI UTPBI

Beeoenue 6 uepy. llpencraButenu pa3HbIX MYHHUIIUNAIBHBIX OPraHU3alUNBCTPEYAIOTCS C
IPKIAHCKUMHM HE3aBUCUMBIMU OpraHM3alMs MU 1O OXpaHe TMPUPOABl Mg OT4eTa o
MpoJieJIaHHOW paboTe Mo BompocaM 3Kojioruu. Llens coBenianus — COBMECTHBIMHU YCHIMSIMU
pa3palboTaTh CTpaTErHIO MOBEICHUS YEIOBEUECTBAa MO AKOJOTMUYECKUM BorpocaM. CHUKEHUs
AKOJIOTUUYECKOTO PUCKA M HATPY30K Ha IPUPOTY.

Kaxnmas pemeramuss JODKHA TIPEACTaBUTH MPOEKT, B KOTOPOM OyAyT OTpa)kKEHBI
MPEIOKECHHUSI 10 YJIYYIIEHUIO OKOJOTHYECKOWM OOCTaHOBKM 110 BBIOPAHHOMY HWMU
HAIPaBJICHUIO, OOBSCHUTHh WX BAXKHOCTh WX MPOEKTAa W 3HAYEHWE I MPUPOnbl. [IpoekTs
JOJKHBI BKJIIOYaTh B C€0S HECKOJIBKO TIYHKTOB, KOTOPBIE BBIHOCATCS Ha OOCYXKICHUE
(BBLIENISETCS 5 MUHYT).

Hauano uepwi. ManeiMu  rpynnamu  pe0sita pa3palaThiBalOT CTPATErwio  padoTHhI,
COCTaBJISIOT TpoekThl. [lpeacraButenn OPUPOJOOXPAHHBIX OpPraHU3alUi MPUHUMAIOT
MIPOEKTHI, BHOCAT KOPPEKTUBBI IO TPEOOBAHUIO, JIsl JOCTHXKEHUSI HAWITYYIIIETO Pe3yabTaTa.

[IpencraBneHne CBOMX IPOEKTOB HE JOJLKHO MpEBbIIATH S5-7 MUHYT. [lanee naercs
BO3MOKHOCTb 3371aBaTh BOIPOCHL, BHOCUTH JOIOJTHECHU.

IIo oxkoHYaHMH BI)ICTYHJ'ICHI/If/’I, rpyniibl 3aliIUTHUKOB IIPUPOJALI IIPpEaIararoT O6’I>CI[I/IHI/ITB
NpCaAJIOKCHHBIC ITPOCKTEI B OAWH H pa3pa60TaTL CTpAaTCruro, BKIOYHMB B HCC CaMBIC BA’KHBIC
ACIICKTBI KaXXA0ro IIPOCKTaA.
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Koney uepvi. VITorom «BCTpeun» CTAHOBHUTCS MPOEKT MO IKOJOTHUECKOW O€30MacHOCTH
HaceJIeHHs U coXpaHeHuto pupoibl. Ha ananus u obcyxaenue 10 MUHyT.

Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

1. Jleneraums,0T OpraHu3amny, OCYIIECTBIISIIOMIEN KOHTPOIb 32 MPOMBIILICHHBIMU
OTXOJaMH.

Jlenerarusi opranu3aluii Mo KOHTPOIIO HaJypOBHEM aBTOMOOUIIbHBIX BBIXJIOIOB.
Jlenerarusiopranu3annii, KOHTPOJUPYIOUIUX PAAHAIMOHHBIN (OH.
Jlenerarusi,opranu3alnnii KOHTPOJIUPYIOUIMX YPOBEHb BUOPAIIUU U IIIyMa.
Jleneranus opraHu3zaluyii OCyIECTBISIONINX KOHTPOJIb HAJl 3arPSI3HEHUEM BO/IBI.
Jleneranusi opraHu3annii, OTBEYAIOIINX 32 O3€JIEHCHUE HACEICHHBIX TYHKTOB.
Ilpeocmasumenu aomunucmpayuu no IK0J02U4eCKUM BONPOCAM.
Ilpeocmasumenu npupooooxparnnsix opearnusayuil — I punnuc, POCHUII, bennona,
Hnuyuamusa Xapmuu 3emnu u op.

9. I'padicoane - akmugucml —3aWUMHUKU NPUPOOHL.

o NN B WD
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MuHHCTEPCTBO KyIbTYphl YensiOnHCcKo o0nacTi

INocynapcTBenHOE OrOMKETHOE 00pa3oBaTeIbHOE
YUPEKJICHHE BBICIIETO 00pa30BaHUs
«IOxHO-YpanbCkuii roCyaapCTBEHHBI HHCTUTYT
nckycctB uMenu I1.1. HaitkoBckoro»
I'bOY BO IOYpI'NHA um. I1.1. HaitkoBckoro

®OHA OHEHOYHBbLIX CPEJICTB
no O/1.01.04

ECTECTBO3HAHME

o cnenuanbHocTaM 53.02.02. My3bIkanbHOE HCKYCCTBO ACTpaabl (1o Bujgam), 53.02.03.
NucTpyMeHTallbHOE UCTIONHUTENBCTBO (IO BUAaM UHCTpYMEHTOB), 53.02.04. BokanbHoe
nuckycctBo, 53.02.05 ConpHoe u X0poBo€ HapoaHoe nenue, 53.02.06. Xoposoe
nuprxkupoBanue, 53.02.07. Teopust My3bIku
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@®onx onenounsix cpeacts mo OJl. 01. 04. EcrectBo3Hanue pazpaboran Ha ocHoBe @DenepalibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTEeNbHOrO CTaHJApTa IO CIEHUAIBHOCTSAM CpEAHEro NpoQecCHOHATIBHOTO
obpazoBanus 53.02.02. My3blkanbHOE HUCKycCTBO 3cTpanbl (mo Buaam), 53.02.03. HMHCTpyMeHTambHOE
HCIIOJHUTENBCTBO (10 BUJAaM HHCTpyMeHTOB), 53.02.04. BokanbHoe uckyccto, 53.02.05. ConbHoe U XOpoBOE
HapojHoe neHue, 53.02.06. XopoBoe aupmxupoBanue, 53.02.07. Teopus My3bIKH U B COOTBETCTBUU C paboueit
nporpamMmoit O/1. 01. 04. EctecTBo3HaHue.

Pazpabotuuku: Ky3pmuna, O.H. npenopaBartens mepBoit kareropuu, Jloit, T.A. mpemomaBatens BbICIIEH
KaTeropuu.
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IHACIIOPT

®OHJA ONEHOYHbLIX CPEJACTB

PesyabTaTsl Koambt HanmeHoBaHue HanMeHoBaHHE KOHTPOJILHO -
o0y4eHHs ¢popmupyembIx OLICHOYHBIX CPEJCTB
npogeccuona BU/Ia PaboThI
bHBIX H 001IUX
KOMITeTEeHI U
Ymeer: Texymmi IIpome:xyTouHast
KOHTPOJIb aTTecTanus
OPUEHTUPOBATHCS B OK 10 Junakrtuyeckas IIpaxTnueckue KoHTpoabHbIl ypok
COBPEMEHHBIX urpa, ne0atsl, ¢dbopmbI
HAy4YHBIX MOHATUAX U TUCKYCCHS. paboTEHI. JuddepeHunpoBanHbIf
uHpOpMaLun 3aueT
€CTECTBEHHOHAyYHOTO [TonroroBka u
COJIEpKaHNUS; 3alUTa
MpE3EHTALUN U
paboTtath C JOKJIAJIOB U JIp.
€CTECTBEHHOHAYYHOU
uHpopManmei:
BJIQJICTh METOoJaMu
IIOMCKA, BBIJICTISATD

CMBICIIOBYIO OCHOBY H
OLICHUBATh
JIOCTOBEPHOCTb
uHpOpMaInH;

HCII0JIB30BaTh
€CTECTBCHHOHAYYHbBIC
3HAHUS B
MOBCEIHEBHOM KHM3HU
IS obecrieyeHns
0e30macHOCTH
JKU3HEIEATECIIbHOCTH,
OXpaHbI 3JI0pOBBS,
OKpY)Kalollel Cpeapl,
HHEProcOepeKEHHUS;

3Haer:
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ocHoBHble Hayku o | OK 10 AHanus TEKCTOB, CemuHap KoHTpoabHbIl ypok
IIpUPOJE, ux COCTaBJIEHUE
OOIIHOCTb U OTJINYHS; Te3aypyca 1o [Tpaktuyeckue | AuddepeHunpoBanubiii
OTJIEIbHBIM ¢dbopmbI 3aueT
€CTECTBEHHOHAYYHBIN TEeMaM. paloTEHI.
METOJ1 MO3HAHUSA U €r0
COCTAaBIISIOIINE, IToaroroBka
€IMHCTBO 3aKOHOB TUIaHa-
IIPUPOIBI BO KOHCIIEKTA,
Bcenennolii; TE3HUCOB.
B3aUMOCBSI3b  MEXIY JuakTruecKkas
HAyYHBIMH urpa, ne0atsl,
OTKPBITUSIMHU u TUCKYCCHUS.
pa3BUTHEM TEXHUKU WU
TEXHOJIOTHH; IToaroroBka u
3aIuTa
BKJIaJ BEJIIUKUX MpE3EHTALUN U
YUEHBIX B JOKJIAJIOB U JIp.
¢dbopmupoBanue
COBPEMEHHOM
€CTECTBEHHOHAYYHOU
KapTUHBI MUDA.
1. Bujabl koHTpPOJIS

Onenka kauectBa ocBoeHust O1.01.04. EctecTBo3HaHuEe BKIIOYAET B ce0s TEKYILUNA KOHTPOJIb
U IIPOMEXKYTOUHYIO aTTECTALNIO 00yUYaIOIIUXCS.

B xauectBe cpeactB Ttekymero kontposst OJ[.01.04. EcrtecTBO3HaHME  HCHOIB3YHOTCS
CeMHUHaphI U IpakTUdeckrue OpMbl pabOThI C BKIFOUYECHUEM MHTEPAKTHBHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B kauectBe cpeAcTBa MPOMEKYTOUHOTO KOHTPOJIA HCHOJIB3YKOTCA KOHTPOJIBHBIM YPOK H
nudpepeHIMPOBAHHBIN 3a4€T, KOTOPhIE MPOBOJATCS B MEPUOJ MPOMEKYTOUHOM aTTeCTalluu B
COOTBETCTBUHM C YUYEOHBIM TLIAHOM.
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2. @®oH/ OLEHOYHBIX CPeACTB TEKYHIECT0 KOHTPOJIAA

B I cemectpe B coorBercTBUM C paboueit mporpammoit mo OJ[.01.04. EctecTBo3HaHUE
dbopmMaMH TEKYIIEro KOHTPOJS SBISIOTCS CEMUHAphl W MPAKTUYECKHE pabOThl ¢
BKJIIOUEHHUEM UHTEPAKTUBHBIX 00Pa30BaATEIbHBIX TEXHOJIOTUH.

IpumepHule sapuanmol 3a0aHull
Tema. Cocmas, cmpoenue u )yHKyuu Kiemox.
Dopma nposedeHus — cemunap
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. Xapakrepuctuka CTpOCHHSI MOJIEKYH YTIE€BOJOB B CBSI3H C UX PYHKIUSIMU B KIETKE.
2. OyHKIMHU TTIOKO3bI, [EJUTI0I03bI, KpaxMaia, TTMKOTeHa B OpraHu3Me.

3. XapakTepucTuka CTpOCHHS MOJIEKYJ OCJIKOB B CBSI3U ¢ UX (DYHKIUAMU B KIIETKE..

4. CxoncTBO OEIKOB C HYKIEUHOBBIMHM KHUCIOTAMH.

5. OCOOEHHOCTU CTPOEHUSI MUTOXOHIPUI U XJIOPOIIACT, B CBA3U C UX (QYHKIIUSIMHU B
KJIETKE.

6. CBsI3b CTpOEHUE 5AJIpa KIETKU U €ro PYHKIIUNA B KIIETKE.

Temwvt Ooknaooe

. 3apoxaeHue OMOJIOTUU KaK HayKH.
. buo-, Makpo-, MUKpPO3JIEMEHTHI M KX POJIb B )KU3HU PACTEHUSI.
Jloka3aTenbCTBa MEePEBMKCHNS OPTaHNYEeCKIX U HEOPTaHUYECKUX BEIIECTB B
pacTeHUH.
Burtamunsl, hepMeHTHI 1 TOPMOHBI ¥ IX POJIb B OpraHU3ME.
. CtpykTypHOE U PyHKIIHOHATHHOE PA3NUINE PACTUTEIBHBIX U )KUBOTHBIX KJIETOK.

Tema. Buo, ezo kpumepuu u cmpykmypol.
Dopma nposedeHust — poaesas uepa

MHuoroo0pa3ue BUI0B )KUBOTHBIX
PoJsieBas urpa

IIpensiaraembie 00CTOATEbCTBA (MPEALICTOPHUS)

KuBoTHBIE — camasi pa3HOOOpa3Has rpymnmna opraHu3mMoB Ha 3emuie. B Hacrosiiee
BpeMsl Ha TUIaHeTe HACUMTHIBAIOT OKOJIO 2 MJTH. BHJIOB KHBOTHBIX. BONBITYIO 4acTh U3 HUX
COCTaBIIIIOT HAaceKoMble (0a0OUYKH, KOMaphl, KyKd, MyXH...). U3BecTHO oKkosio 130 ThIC.
BUJIOB MOJUIIOCKOB: YJIUTOK, CIM3HEH, MEpJOBUI], KaJIbMapoB. 3HAYUTEIBHO CKpPOMHEE
pazHooOpa3ue y ppld — Bcero 25 ThiC. BUIOB, y NTUIL — 8 600 BUIOB. A MJIEKOMUTAIOIINX —
BCETO OKOJIO 4 ThIC. BUAOB.
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JKuBoTHBIE pa3HOOOpa3HBI MO pa3MmepaM. Hampumep, y THTaHTCKOTO CHHETO KHTa
Macca Tena gocturaet 150 T (Macca s3bIka TAKOT0 KUTa paBHA Macce HEOOJBIIIOro CII0HA),
a UHQY30pUIO-TY(ENbKYy MOXHO OOHAPYXHUTh JIMIIb C TOMOIIBIO MHKPOCKOIIA.

JKuBoTHbie B 1000 cpede oOuUTaHHMS HE KUBYT Be3le, a 3aHUMAIOT HauboJlee
OJIaronpusITHBIE JI1 HUX y4acTKU. OpraHu3Mbl B IPUPOJI€ KUBYT HE U30JIUPOBAHHO JPYT
OT Jpyra, a BUJAAMH.

3ajaya y4YacTHMKOB pOJIEBOM HWrpel — Ha nOpumepe lLlapcTtBa KMBOTHBIX
MMO3HAKOMUTHCSI ¢ MHOroodOpasueM BUIOB. [lpeAcTaBUTh KaXIbId W3 MPEII0KEHHBIX
KJIaCCOB, JaTh XapaKTEPUCTUKY KJIACCY U KOHKPETHOMY BHUIY IO IUJIAHY:

Cpena obutaHus BUjA.

Oco0eHHOCTH CTPOEHUS (BHEIIHKE BHYTPEHHUE).

Tun nuranus, y4acTUE B MULIEBOU LIETIOYKH.

KpaTtko oco6eHHOCTH BHIa, KOTOPBIM IIPEACTABICH B X0OJI€ UTPHI.
I'eorpaduueckoe pa3menieHue — apearll.

Al e

Ueposas yenw: [lpencraBuTh BHI, OMHPAsCh HAa CBOM AKTEPCKHE CIIOCOOHOCTH,
TEOPETUUCCKHE 3HAHUS, JOMOJHHUTCIBHBIC CpEACTBa (KOCTIOMBI, T'pPHUM, JICKOpAIIHH,
3BYKOBOE COMPOBOXKICHUE).

ﬂuaakmull€CKClﬂ yeib uepel. (bOpMI/IpOBaHI/IC YBAKUTEJIBbHOI'0 OTHOIICHUS
CTYACHTOB K TIIPpUPOAC, KHUBOTHBIM. ‘lepe3 AMOUMOHAILHO-IICHHOCTHLIM KOMITOHEHT
IIO3HAKOMUTB C MHOFOO6paSI/ICM BHUOOB ) KUBOTHBIX.

Peanusanus nenu TpedyeT NOCTaHOBKY LIEJIOTO PsAlla 3a0ay — 3TO:

* mombop HHGpOpPMAMK IO TPEAIOKEHHOW TeMe, BBIOOp cmocoda Tmojayu
uH(opmaruy;

®* YMCTh OpUCHTHUPOBATLCA B KJ'IaCCI/I(i)I/IKaHI/II/I ZKHNBOTHBIX,

® HOI[60p AOBOAOB M IMOATOTOBKA BBICTYINICHUA, C LCJIbIO IMPCACTABICHUA CBOCTO
BH/J1a OCTAJIbHBIM YYaCTHHKAM.

Mamepuaﬂbl uepol. 1€KOpalni, KOCTIOMbI, 'PUM, 3BYKOBOC COIIPOBOKIACHUC.

Yuacmnuxu  ponesout  uepei: Buapl KUBOTHBIX  Haakiacca PwiObl, Kiacca
3emHoBOIHBIX, Kitacca mpecmbikaromuxcs, Knacca ITtun, Knacca MiekonuTarommx.

Tema. Cocmas, cmpoenue u )yHKyuU Kiemox.
Dopma nposedenus — rabopamopuas paboma

Onpe):[e.ﬂeHne KOJIN4YeCTBa X.]]OpO(l)I/I.]I.]Ia B JIUCTBAX KOJOPUMETPHUICCKHUM METOA0M
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Leny pabomyl: OBIAIETh KOJOPUMETPUUECKUM METOJIOM OMpeAesieHUs XJIopoduiia B
JIACTHAX PACTCHUN.

Jluoaxmuueckasn yenb: MTO3HAKOMUTHCS C XUMHYECKUMHU CBOWCTBAMH MUTMEHTOB JIUCTA;
COCTaBJISITh OTYET O MPOJEIaHHOMN padoTe.

Obopydosanue: dyamika Iletpu, cTymka, JUCT  pacTEHUs, HOXKHUIBI,  CIUPT,
¢dbunpTpoBangbHas Oymara, mpooupka.

KonmunuectBo xmopodwisia B JTUCThSIX pacTEHUW TOJABEPraeTcs 3HAYUTEIbHBIM
KOJIEOAHUSAM, KOTOpBIE OMPEACNSIIOTCS BHYTPEHHUMU OCOOEHHOCTSIMU (BHUJ PpPacTEHUS,
BO3pacT OpraHa) U YCJIOBHUSIMM BHENIHEH cpeibl (MHTEHCHMBHOCTh CBETa, TEMIEpaTypa,
MUHEpalibHOe nuTaHue W Ap.). Colep)kaHue 3€JIeHbIX NMUTMEHTOB M €ro JUHaMUKa B
pPaCTEHHUSIX CYIIECTBEHHO BIIMSIIOT HA MHTEHCUBHOCTHb (DOTOCHMHTE3a U MPOJYKTHBHOCTH
OpraHA3Ma.

Xoo pabomwvl: paboTa COCTOMT W3 JIBYX 3TanoB: 1) MOJydYeHHE CIHUPTOBOIO AKCTPAKTA
MUTMEHTOB; 2) IIJIsi TIPUTOTOBJIICHUS PAcTBOpa XJIOPOGUIUIA WCIIONB3YIOT CBEKHUE JTUCThS
pactenuii. 3) obopMiIeHHE OTUETA.

Cwmech nomecTuTh B (hapPopoByI0 CTYNKY U PaCTEPETh MECTUKOM 10 OJTHOPOJTHOU MACCHI.
JIs mydiiero u3MenabYeHus: TKaHeH HeoOXOUMO Mepe]] paCTUpaHUEM K CMeCH JOOABUTh
HeMHOro wena. CoaepKUMOe CTYNKH KOJWYECTBEHHO TMEPEHECTH Ha BOPOHKY C
dbuibTpom. Mcnons3oBath GuibTp ¢ Oenoit seHToil. Ero pasmep monOuparh Tak, 4TOOBI
Kpass (uibTpa He ObUIM BbIIE KpaeB BOpoHKU. Ocoboe BHHUMaHUE OOpaTUTh Ha
aKKypaTHOE TIEPEHECEHUE 3eTIeHON MacChl Ha QUILTP. DTy ONEpaIUIo HAJ0 OCYIIECTBIISITh
0e3 motepb, cOOMIO/Iasl CIAEAYIONIUE MpaBuia: - MEPEHOCUTh KUAKOCTh MO CTEKIISTHHOMN
MaJouKe; - CTYNKY MPU CIAUBAHUU KUJIKOCTH
HAKJIOHATH PE3KO.

Tema. Buowvl oomena eeuiecme.
Dopma nposedeHuss — KOHMPOIbHASL paboma
Bonpocwl u 3a0anus ons konmponvrot pabomoi

1. I[OKEDKI/ITG, 4dTO KJICTKA CTPYKTypHad U (bYHKI_[I/IOHaJ'H)HaSI CANHHIIA )KUBBIX OPraHU3MOB.

2. 3am0JHUTE CXEMY: MAaKpOJJIEMEHTHI - ...
/ XUMHUYECKHEC BHGMeéfH
XHUMHUYECKHUHN COCTaB KIETKHU N MUKPOIJIEMEHTHI - ...
AN V HEOPTraHUYECKUE - ...
BemectBa
OpPraHUYECKHE - ...

3. IloueMy oiHUM U3 HEOOXOAUMBIX YCIOBUN MPOPACTAHUSL CEMSH SIBJISIETCS. HATMYUE
BOJIBI?

4. OT™MeTbTe 0COOEHHOCTHU CTPOCHUS YTIIEBOJIOB, IEPEUUCTUTE UX OCHOBHBIE ()YHKIIUH.
5. OT™MeThTE OCOOCHHOCTH CTPOEHUS JIUMHIO0B, IEPEUUCIUTE UX OCHOBHBIE (DYHKITUH.
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6. Kak npossisiercs pepmentaTuBHas GyHKIUs O€TKOBBIX MOeKyn? UTo o3HavaeT
BBIpaKeHUE «Crenu(PUIHOCTh AeHCTBUS (hepMEeHTa»?
7. 3anoaHuTe TadauIy:

IIpusHaku JHK PHK

coCTaB

CTpYKTypa

MECTO B KIJICTKEC

byHKIHS

8. Kakoii mpo1iecc Ha3bIBaIoT:

Permukanueit JIHK - ; Tpanckpunuuen - ; TpaHcisnuen - .

9. Kakyro ponp urpaet quToIia3mMa B )KU3HU KIETKH?

10. O6psacuauTe 3amuch: JPHK  PHK  Gemok.

11. [alite onmpeaeneHue: roMeoctas - ; GepMEHTHI - ; XeMOTPOQHI -.

12. Pa3znenute Ha ABE TPYMIHI : a) OMOTOIUMEPHI, 0) OpraHuyYecKre HeOObIIne
MOJEKYIbI —

MPOCThIE caxapa, OeIKU, YIIIeBO/Ibl, HYKJIEUHOBBIE KUCIOTHI, TOPMOHBI, TUTMEHTHI,
AMHHOKHCIIOTBI, HYKJIEOTHU/.

13. B dyem 3akitogaeTcsi CTpouTeNbHAsA PYHKINS OSIKOB?

14. Kakue opraHesuibl SBJISIFOTCA UCTOYHUKOM ATD?

15. YkaxuTte ry1aBHbIe PYHKIIMH SIAPA B KIETKE.

16. Uto siBiIsIETCA €AUHULIEN TEHETUYECKOTO Ko1a?

17. Uto Takoe T€eHeTUYECKUM KOJI, KAKOBO €ro 3HaueHue. PackpoliTe Takoe CBONCTBO
T€HETHYECKOr0 KOJ1a, KaK OJJTHO3HAYHOCTD.

Memoouueckue ykazanus K 8biNOJHEeHUO: BBITIOIHAETCS MUCbMEHHO 10 BapUaHTaM.
Bpewms BeimoniHenus 35 munyT. 3aganus | Bapuanta: 1,2,3,4,6,7,8,9,10,14; 3ananus 2
BapuanTa: 1,3,5,7,11,12,13,15,16,17

Tema. 3auwguma okpyxcarouieil cpedvl om 3az2PA3HEHUIL.

Dopma nposederuss — npakmuyeckoe 3ansamue (Ouoakmudeckas uepa — paboma 6 Maivix
2pYynnax).

JAnpakTuyeckasi urpa
«IKOJOTrHYeCKOe NPOCKTUPOBAHUE »
(urpoBoe NPpOEKTHPOBAHUE)
IIpensiaraembie 00CTOATEbCTBA (MPEALICTOPUS)

JKOJIOTHYECKOe  NPOCKTHPOBAHHWE — 3TO  KOMIUIEKC  MPAKTUYECKUX U
TEOPETUYECKUX MEPOTPUATHH, HAMPABICHHBIX HAa pa3pabO0TKy IKOJIOTUUYECKUX MTPOCKTOB U
WX JlalibHEiIIee corjaacoBaHWE B MPUPOJOOXPAHHBIX OpraHax ¢ ILeJblo Moucka OanaHca
MEXJy YCHEIHbIM (PYHKIMOHHUPOBAHUEM OpPraHW3allMi M 3alIUTON OKpYyKarouen
MIPUPOABI.

BoccTaHOBUTH 3KOCHCTEMBI, TOBPEXKICHHBIE B PE3YJIBTATE ICITEILHOCTH YEIOBEKA —
3arpsi3HeHUsT Wiu Apyrue HapymeHus. Co3naTh HOBBIE KOCUCTEMbI, KOTOpbIE OYymyT
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MMETh 3HAYECHUE M [JI 4YEJIOBEUECTBA M A JKOJOTMU — BOT LEIU 3KOJIOTHYECKOTO
MPOEKTUPOBAHMUSL.

Iopsinok npoBeaeHust
U MOCTAHOBKA 32/1a4 YYACTHUKAM JUJAKTHYECKOI UTPBI

Beeoenue 6 uepy. llpencraButenu  pa3HbIX  MYHMIIUMNAJIBHBIX — OpraHu3alui
BCTPEUAIOTCS C TPAXKIAHCKUMU HE3aBUCUMBIMU OPTaHU3AlUSIMU MO0 OXpaHE HNPUPOIBI NS
oTueTa O MpojeaHHON padboTre mo Bompocam 3Konoruu. Llenb coBemanus — COBMECTHBIMU
yCUIUSIMH  pa3paboTaTh CTPATETUIO IMIOBEJICHHS YEJOBEYECTBA IO HKOJOTUYECKUM
BorpocaM. CHIKEHUS SKOJIOTMYECKOr0 PUCKA U Harpy30K Ha MPUPOY.

Kaxnmas nemeranus AoiKHA TPEICTAaBUTh NPOEKT, B KOTOPOM OYAYyT OTpPaKEHBI
MPEIOKECHHUSI TI0  YIIYUIICHUIO HKOJIOTHYECKONM OOCTAaHOBKH TIO BBIOPAHHOMY HWMU
HAIPABJICHUIO, OOBSICHUTH X BAKHOCTh WX MPOEKTA U 3HAUYCHHE I TMPUPObL. [IpoeKTs
JOJKHBI BKJIFOYATh B €0 HECKOJIBKO IMYHKTOB, KOTOPBIC BBIHOCSTCS Ha OOCYXKICHHE
(BBLIENISACTCS 5 MUHYT).

Hauano uepei. ManeiMu rpynmnaMu pedsiTa pa3padaTblBalOT CTPaTErHiO0 padoThl,
COCTaBJISIIOT MPOEKTHI. [IpeacraBurenn NpUPOJOOXPAHHBIX OpPraHU3alUil TPUHUMAKOT
MPOEKThI, BHOCAT KOPPEKTUBBI MO TpeOOBaHUIO, [Jsi JOCTUXKEHUS HAWIYUIIEro
pe3ynbTara.

[IpencraBnenue CBOMX IMPOEKTOB HE NOJDKHO IpEBbIIATh 5-7 MUHYT. Jlamee maercs
BO3MOKHOCTb 3371aBaTh BOIPOCHL, BHOCUTH JOIIOJTHECHUS.

I[Io oxoHuyaHuU BI)ICTYHJ'ICHI/If/’I, rpyaimbl  3allIUTHUKOB TPUPOALI HpCajiararoT
O6’I>CI[I/IHI/ITB NpCaAJIOKCHHBIC ITPOCKTELI B OAWH U pa3pa60TaTL CTpaTCruro, BKIIIOYHMB B HEC
CaMbIC BAXKHBIC ACIICKTBI KaXXK10T'0 IIPOCKTA.

Komney uepvi. WTOroMm «BCTpEeYM» CTAHOBHUTCS NPOEKT 10 HKOJIOTHYECKON
0€30MacHOCTH HaceJIeHUsl U coXpaHeHuto npupoasl. Ha ananus n obcyxnenne 10 MUHYT.

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

Jleneranusi, OT OpraHu3alyy, OCYIIECTBISIIONIENR KOHTPOJIb 3a MPOMBIILICHHBIMU
OTXOJaMH.

Jlenerarusi opraHu3aluii Mo KOHTPOIIO HaJl YPOBHEM aBTOMOOMIBHBIX BBIXJIOMOB.
Jlenerarusi opranu3anuii, KOHTPOIUPYIOMIUX paJUallMOHHBIA QOH.

Jlenerarusi, opranu3aluii KOHTPOIUPYIONIUX YPOBEHb BUOPAIIUU U IITyMa.
Jleneranus opraHu3zanyii OCyIECTBISIONINX KOHTPOJIb HAJl 3arPSI3HEHUEM BO/IBI.
Jleneranusi opraHu3annii, OTBEYAIOIINX 32 O3€JIEHCHUE HACEICHHBIX TYHKTOB.
Ilpeocmasumenu aomunucmpayuu no IKOJI02ULECKUM BONPOCAM.
Ilpeocmasumenu npupooooxparnnvix opearnuzayuil — I punnuc, POCHUII, bennona,
Hnuyuamusea Xapmuu 3emnu u op.

I'pasicoane - akmugucmol — 3aUWUMHUKU NPUPOODL.
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3. ®oH/ OLIEHOYHBIX CpeacTs l'lpOMe)KYTO‘lHOﬁ aTrecranmm

B Il cemecTpe B COOTBETCTBUU C Y4€OHBIM IUJIAHOM MPOBOAUTCS TU(PepeHInpOBAHHBIN
3a4eT, KOTOPBI IPOXOAUTCS B (POpME YCTHOIO 3a4eTa.

Tumnosoe 3a1anne Il IPOMEKYTOYHOT0 KOHTPOJIA
Tema: JlocTHXKeHHUSI €CTECTBO3ZHAHUS
Dopma KOHmMpPOsL — YCMHbIU 3a4em
Bonpocsl
Bonpocwol u 3a0anus ons ouggepenyuposannozo 3auema

l. [Ipeamer u 00bekT ecTecTBO3Hanus. CynHOCTh MeToa Jlekapra.

2. CUCTEMHOCTh B HAYKE€: MPUHLIUIBI U KATETOPUH.

3. Jlokaxwure, 4TO KJIETKA CTPYKTYpHas U (yHKIIMOHAJIbHAS €IMHUIIA )KUBBIX OPTaHU3MOB.
4. Tloyemy OIHMM K3 HEOOXOJIMMBIX YCIIOBUM MPOpPACTAHUSI CEMSIH SIBISICTCS HalMuue
BOJIbI?

5. Kakoii mporiecc Ha3bIBaIoT:

Permukanueit JIHK - ; Tpanckpunuuen - ; TpaHcisnuen - .

6. O0wsacaute 3anuck: HHK *PHK Genoxk.

7. Pazmenutre Ha aABe rpymmbl : a) OWomoiauMmepnl, ©) OpraHUYecKHe HEOOJIbIINE
MOJEKYIbI —

MpOCThie caxapa, O€JIKU, YTIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, TOPMOHBI, MUTMEHTHI,
AMUHOKHCJIOTHI, HyKJICOTHI.

8. YkaxuTe riaBHble PYHKIIUHU SIAPA B KIETKE.

9. Bupycsl, npodunakTika 1 Je4eHUE BUPYCHBIX 3a00I€BaHUM.

10. KpyroBopoT BEHIECTB U MPEBPALIECHUE SHEPTUU B IKOCUCTEMAX.

11. Cssi3pb MeXIy CTPOECHHUEM OJJIEKTPOHHON O0O0O0JIOYKM aToMa M XUMUYECKUMU
CBOMCTBaMH 3JIEMEHTA.

12. Knaccudukanus HeOpraHU4eCKUX COeTMHEHUH.

13. Meranmnsi.

14. CmuiaBel U UX 3HaAYECHUE

15. Koppo3us MeTaiios, 3alIuTa OT KOPPO3UU.

16. Hemetauebl.

17. Knaccudukanus opraHu4eCcKuX COeIUHECHHI.

18. Kucnopogocoaepsxaliue opraHnuecKkrie CoeTMHeHNe, KilaccuduKarus, 3Ha4aHue.

19. IlpupoaHble HUCTOYHMKH  YriaeBOAOPOAOB. I[IpuMeHeHWe  yrieBoJOpOaOB B
OpraHUYECKOM CUHTE3E.

20. Xumuyeckue coenuHeHusi B ObiTy.IIpaBuna Oe3omacHoil pabOThl CO cCpeacTBaMu
OBITOBOM XUMHH.

Kombunamnuu: 1-20, 2-19, 3-18, 4-17, 5-16, 6-11, 7-15, 8-14, 9-13, 10-12, x kaxaomy
Owery 100aBiIsieTCsl TECTOBOE 3a/1aHUE MO (PU3HKE.
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Onucanmue KPpUTEPpHUEB " noxkasareJeii OIICHUBAHUHA OCHOBHBIX yqeﬁﬂmx
pe3yJabTaTOB:

e TEKYIIUII KOHTPOJIb YCHEBAEMOCTH — COCTABJICHUE KOHCIEKTOB pa3JIMYHBIX BHJOB
(TeKCThI, TUIAHBI-KOHCTEKTHI, KJIACTEPhl), OTBETHI HAa BOIPOCHI, BHINOJIHEHUE 3aJaHUM,
MpEACTaBICHUE MPEe3eHTAlMii HAy4YHOTO COOOIIEHHUs, y4acTHE€ B JIUCKYCCUH, HUTPOBOM
MOJIETUPOBAHUY (IUTAKTUUECKUE UTPHI);

o IPOMEKYTOUHBI KOHTPOJIb — KOHTPOJIBHBIN ypokK U AudPepeHIupOBaHHBIA 3a4eT -
oOcyxaeHne NpoOJEMHBIX BOMPOCOB, 3alllUTa U apPryMeHTaIusi COOCTBEHHOM TOUYKHU
3pEHUS;

KpnTeplm H IMMoKa3aTe/JIM OCHUBAHHUA OCHOBHbBIX y‘l@ﬁHbIX pe3yJabTaToB

OCHOBHbLE KpumepuuoyeHKu oyenka
yuebOHvle
pe3yibmamasi (5-
banvHas
wKana
OYeHKU)
YCTHBIN OTBET, yYMEHHUE TPaMOTHO ONEPUPOBATH MOHATUHHO- - 1 6amn
y4yactue B KaTeropuaibHbIM alnapaToM U3y4aeMoOi TeMbl;
TMCKYCCHH
yMEHHUE YeTKO (popMyaHpoBaTh Mpodiemy, -1 6amt
JI0Ka3aTeIbHO apryMEHTUPOBATh BBIABUTaEMbIE
TE3HUCHI;
yYMEHHUE MPOBOAUTH MEKIUCIUIUIMHAPHBIE CBS3H, - 1 6amn
CBSI3bIBasi TECOPETUUYECKHE MOJIOKEHHS TOKIIA/1a C
COBPEMEHHOM KU3HBIO; -1 6amn
yYMEHHUE TPAMOTHO COCTABUTH JIOKIA],
COOOIIEHNE U BBICTYIATh C COOOIIEHUEM;
- 1 6amn
BJIa/ICHHE HAaBBIKAMH CaMOCTOSATEIBHONW pabOThI ¢
OCHOBHOM, IOTIOJIHUTEIBLHOM JINTEPATYPOH,
NHTtepHeTr-pecypcamu;
- 1 6amn
YMEHHE 33/1aBaTh KOPPEKTHBIE BOMPOCHI 110 TEME
CEeMMHapa, a TAaKXKe OTBEYaTh Ha BOIIPOCHI
COKYPCHHUKOB H IPEToIaBaTes;
- 1 6amn
YMEHHUE aHAIM3UPOBATh HAy4YHbIE TPUMEPHI U
(axThl B X B3aUMOOOYCIOBIEHHOCTH U
B3aMMOCBSI3H;
BBIIIOJIHEHHOE yMEHHUE YeTKO (popMyarpoBaTh Mpodiemy, - 1 6ann
3aJjaHne JI0Ka3aTeIbHO apryMEHTUPOBATH BBIABUTaEeMbIE
(mpakTuueckas TE3UCHI;
pabota)
YMEHHUE MPOBOAUTH MEKIUCIUIUIMHAPHBIE CBS3H, - 1 6ann
CBSI3bIBasi TECOPETUUYECKHE MOJIOKEHHSI TOKIIA/1a C
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COBPEMEHHOM JKU3HBIO;

BJIaJICHHE COBPEMEHHBIMH WH(MOPMAIIMOHHBIMH - 1 6amn
(MynbTUMEIMHHBIMH ) TEXHOJIOTHAMU MIPU
MOJITOTOBKE K BBICTYIIJICHUIO (CJIAiiIbI,
Mpe3eHTaIIH, BUAeOMaTepHaIbl);
- 1 6ann
BJIa/ICHHE HAaBBIKAMH CaMOCTOSATEIBHONW paboThI ¢
OCHOBHOM, TOTIOJTHUTEIILHOW JIUTEPATYPOU, - 1 6amn
HNHTtepHer-pecypcamu;
- 1 6ann
YMEHHUE BECTHU JUAJIOT Ha MOCTABJICHHbIE TEMBI;
BJIAJICHUE HABbIKAMU MHULIMATUBHOW, HAYYHOU U
TBOPYECKH OPUEHTUPOBAHHON pabOTHI B TPYIIIIE; - 1 6amn
YMEHHUE HUCI0JIb30BATh 3HAHUS O KYJIbTOBOM
crnienr(uKe pa3HbIX PEIUTUI B UTPOBOM
MO/ICJTMPOBAHUH;
IpeJCTaBICHNE Ka4eCTBO BCTYIMTEIBHOMN YacTH AOKJIa1a - 1 6amn
Mpe3eHTaIHH (MeTo10JIOTHYECKOE HATIOJTHEHNUE TEMBI,
HAy4YHOTO CTPYKTypHas M co/iepKaTeNbHasi KOMIOHEHTA);
cooOrmeHust/
JoKJ1aza KauecTBO OCHOBHOM 4acTu (YpOBEHb - 1 6amn
npoOIeMaTUKH, U3JI0KEHHE OCHOBHBIX
II0JIOKEHUH N3y4aeMOM TEMBI);
- 1 6amn
Ka4eCTBO 3aKJIIOUUTENILHON 4acTH (BBIBO/IBI,
aHAJINTUKA); - 1 6amn
yOeIUTENbHOCTD, J0Ka3aTEIIbHOCTD JI0KIA/Ia; - 1 6am1
yMeHHue 00CyXIaTh JOKIIaJa (X0opoliee BlIaJeHue
MaTepHalioM, yMEHHE OTBEYaTh Ha BOIIPOCHI,
BECTH JIMAJIOTHYECKOE OOIICHHE);
COCTaBJICHUE BCECTOPOHHEE OCBELICHUE BHIOPAHHOMN /ISt - 1 6amn
KOHCIIEKTOB KOHCIIEKTa TEMBI;
pa3IMYHbIX - 1 6amn
BUJIOB (TEKCTHI, pabota ¢ ruratamu (puKkcanus u
IIJIAHBI- UHTEpIIpETaLNs); - 1 6amn
KOHCIICKTBI,
KJIaCTEpHI U paboTa ¢ KITI0UeBBIMU PEIIOKEHUSIMHU, hpazaMu
mp.) (pukcamus u aHanus);
- 1 6amn
aHATTUTHYECKUI pa300p KOHCIIEKTA;
- 1 6amn

YMEHHE BBICTPOUTH JIOTHYECKU CTPOHHYIO
KOMITO3HUITHIO, YTOOBI KOHCTIEKT 00pet
3aKOHYEHHYIO (opMmy;
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KpnTeplm OncHuBaHHusA OTBETa

Kpumepuu oyenusanus

Oyenka

IPaMOTHO MCIOJIb30BaHA HAYYHAs! TEPMHUHOJIOTUS;
4eTKO chopMyIupoBaHa npodiemMa, 1oKa3zaTeaIbHO
apryMEHTHPOBAHBI BBIIBUTAEMbIE TE3UCHI;
yKa3aHbl OCHOBHbIE TOUKH 3PCHUS, IPUHSATHIC B
HAy4YHOH JINTepaType MO pacCMaTpUBAEMOMY
BOIIPOCY;

apryMEHTHPOBaHA COOCTBEHHAs MO3UIHS UIIH
TOYKa 3peHHs, 0003HaYEeHbI HanboJee 3HaUUMBbIC B
JaHHOM 00JaCTH HAYYHO-UCCIIEI0BATEILCKUE
poOIEMBI.

5 «oTAMYHO»

MPUMEHSETCS HayYHasi TEPMUHOJIOTHS, HO TIPU
3TOM JIOMYyIIIeHa OIIMOKa MIIM HETOYHOCTh B
OTIpe/ICNICHUSX, TIOHATHSIX;

npobiema chopMyIMpOBaHa, B LIETIOM
JI0Ka3aTeIbHO apryMEHTHPOBAHbBI BBIIBUTaEMbIE
TE3HUCHI;

MUMEIOTCS HEAOCTATKH B apryMEHTAIUH, TOIYIICHBI
(baxTHUECK1E UM TEPMUHOJIOTHIECKUE
HETOYHOCTH, KOTOPBIE HE HOCST CYIIECTBEHHOTO
XapaKkTepa;

BBICKa3aHO MPECTaBICHNUE O BO3MOXHBIX HAyYHO-
HCCIIEI0BATENILCKUX MPOoOIeMax B JaHHOU
obuactu.

4 «xopomo»

HA3BAHBI U OHpe,Z[eJIeHBI JINIIb HeKOTOpre
OCHOBAHUSI, TIPU3HAKH, XaPaAKTCPUCTUKH
paccMaTpuBaeMoii POOJIEMBI;

,Z[OHYH_ICHBI CYH_ICCTBCHHBIC TepMI/IHOHOFI/I‘IeCKI/IC
HETOYHOCTH;

COOCTBEHHAs TOUKA 3PEHHUSI HE TPE/ICTABIICHA,;

HE BBICKA3aHO MPECTABICHHE O BO3BMOKHBIX
HAy4YHO-HCCIIEeI0BATEIbCKUX Mpo0ieMax B JaHHOU
o0OnacTu.

3 «YAOBJICTBOPUTECJIbHO)»

OTMEYAETCsl OTCYTCTBUE 3HAHUS TEPMHUHOJIOTHH,
Hay4YHBIX OCHOBaHUM, IPU3HAKOB, XapaKTEPUCTUK
paccMaTpuBaeMoi poOIeMbI;

HE MpeJIcTaBIeHa cCOOCTBEHHAs TOUKA 3PEHUS IO
JAHHOMY BOIIPOCY.

2
«HEYIOBJIETBOPUTECJIbHO»
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[Ipunoxenune

OCOBEHHOCTH PEAJIM3ALIMY YYEBHOM JUCHMITJIMHBI IS
WHBAJIMJIOB
U JUL| C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI

Oco0eHHOCTH OPraHU3aANUM Y4eOHOT0 Mpouecca AJs 00y4arouuxcs
U3 YMCJIa UHBAJIUI0B U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbSI

B ocBoenun yuebnoit muciuminnel OJl. 01.04. EctecTBO3HaHWE WHBaIUIaMU U
JULAMUA  C  OrPAaHUYCHHBIMHM  BO3MOXKHOCTSIMH  3JI0POBbSl  NPEIYCMAaTPUBAETCS
uHauMBHAYalbHas padorta. [log nHIUBUAYanbHOM paboOTON moapazymeBaeTcsi ABE (OPMBbI
B3aMMOJICICTBHUSI C TpEMNoiaBaTesieM: UHAUBUlyalbHas yueOHas paboTa — KOHCYJIbTAIUH,
T.€. JIONOJHUTENBHOE pa3bsCHEHUE Y4YEOHOro Marepualia W YIIyOJIGHHOE H3y4YeHUe
Marepuaja ¢ TeMH 00y4YaroIIMMUCS, KOTOPbIE B 3TOM 3aMHTEPECOBAHbI, U UHIUBUIyaJIbHAS
BocnuTarelnbHass paborta. MHAWBUIyaldbHbIE KOHCYJAbTAllMU MO MPEAMETY SBISIETCSA
BaXKHBIM (DAKTOPOM, CIOCOOCTBYIOIIUM HMHIAWBHUYaTU3allMd OOY4Y€HUS U YCTAHOBIICHHIO
BOCIIUTATEILHOTO KOHTAKTa MEXAYy MpernojaBareieM M O00y4arolUMCsT MHBAJIUIOM WIIU
00y4JaronMcst C OTpaHUYEHHBIMU BO3MOXKHOCTSAMHU 37I0POBbSI.

Opranmaunﬂ CaMoOCTOSITEIbHOI paﬁon oﬁyqammnxc51 U3 Yucjia HHBAJINJIA0B
H JIIII ¢ OrPAaHUICHHBIMHA BO3MOKHOCTAMMU 310POBbA

VY4eOHO-MeTOANYECKHE Marepuaibl Il CaMOCTOSTENIbHONW pa0doThl 00y4aromuXcs
U3 4YHMCJIa WHBAJWAOB U JIMI C OrFPaHUYECHHBIMU BO3MOXKHOCTSIMU  370POBBS
MPEeNOCTaBIAITCS B (OpMax, aJanTUPOBAHHBIX K OrPAaHUYEHUSM HX 3I0pOBbS H
BOCIIPUATHUS UH(DOPMALTIH:

JI1st 1 ¢ HapyUIEHUSMU 3PEHUS :

— B Me4aTHOU (hopMe YBEIHMUEHHBIM HIPUPTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

— B opMe aynunodaiina,

— B IeyaTHoU popme Ha si3bike bpaiins.

JI1st U1 ¢ HapyUIEHUSAMU CITyXa:

— B mie4aTHou opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JI71st U1 ¢ HapyUIEHUSMU OTIOPHO-ABUTATEILHOTO anmnapara:

— B mie4aTHou dopme,
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— B (hopMe IEKTPOHHOTO JOKYMEHTA,
— B popMme aynuodaiina.

JlaHHBINA TIepeUYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTECHTA
00y4aronuxcs.

Onucanmue MaTepHaﬂbHO-TeXHH‘leCKOﬁ 0a3bl AJIA OCYIIECTBJICHUS OﬁpaSOBaTe.ﬂbHOFO
nmpomecca 1mo IMCuuInJInHe oﬁyqamumxcn U3 Yucjia HHBAJIUA0B U JINI
C OrpaHN4YCHHBIMHA BO3MOKHOCTAMM 310POBbLA

OcBoenue JUCHUITIINHBI (MO,HYJ'IH) HHBaJIMAaMM MW JIHMIOaAaMHM C OIpaHHMYCHHBIMH
BO3MOKHOCTSAMH 3O0POBbA OCYHICCTBIIICTCSA C HCIOJb30BaHHUEM CPCACTB O6y‘—ICHI/I$I
O6H_ICFO H CIICIIUAJIBHOI'O HAa3HAYCHUA !

— JIeKUMOHHAs ayJIuToOpHus — MYJIbTUMEIUNHHOE O0OpyJOBaHHE, MOOWIbHBIN
paauokiacc (A1 CTYJEHTOB C HapyIIEHUAMH CIyXa); HMCTOYHUKH MUTAHUSA IS
WHJVBUIYAJIbHBIX TEXHUYECKUX CPEJICTB;

— ydueOHasi ayAuTOpHUs JJISI TPAKTUYECKUX 3aHITUI (CEMUHAPOB) — MYJIbTUMEIUMHOE
o0opyiI0BaHNE, MOOWIBHBIN paguoKiIace (IJis CTYACHTOB C HApYIICHUSIMU CIIyXa);

— y4yeOHasi ayIUTOpUs JJIsI CAMOCTOATENbHOW paboThl — CcTaHAapTHbIE padouue
MecTa C TEepCOHATBHBIMH KOMIBIOTEpaMH; pabodee MECTO C IepPCOHAIBHBIM
KOMITBIOTEPOM, C IPOrpaMMON SKPAHHOT'O JOCTYyIa, MPOrPaMMON SKPAaHHOTO yBEITUYECHUS
1 OpailIeBCKUM JUCILJIEEM JIJIsl CTYICHTOB C HAPYILICHUSIMU 3PECHHUS.

B kaxnoil aynutopuu, riae oOy4aroTcsl WHBAIMIBl U JIMIAa C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH 3J0pPOBbS, MPEIYCMOTPEHO COOTBETCTBYIOIIEE KOIMYECTBO MECT JJIs
00y4Jaromuxcs ¢ y4eTOM OTPaHUYEHHUUN UX 370POBbSI.

B yueOnbie aynutopuun obecriedeH OecpensiTCTBEHHBIA JOCTYII JJIsl 00y4aronIuxcs
MHBAJIUJIOB U OOYYAIOUIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSMU 3JI0POBBSI.

HepequL CIICIIUAJIbHBIX TCXHHUYCCKHUX CPCACTB O6y‘—I€HI/I$I JJIA MHBAJIWJIOB M JIHUII C
OI'paHUYCHHBIMU BO3MOKHOCTAMHU 3010POBbs, HMCIOIUXCA B HHCTUTYTC!

— TudnorexHudyeckass ayautopusi: TUPIOTEXHUUYECKUE CpEACTBa: OpailiaeBCKuit
KOMIIBIOTEp C JHUCIUIEEM U TPUHTEPOM, THUDIOKOMIUIEKC «YuTaromas MaliuHay,
TEJIEBU3MOHHOE YBEIMYMUBAIOIIEE YCTPONUCTBO, TU(HIOMATHUTOJBI KACCETHBIE U LIU(PPOBHIC
TUKTO(OHBI; CHENUATbHOE MPOTrpaMMHOE OOecliedeHue: mporpaMmmMa pedueBoil HaBUTaluU
JAWS, peueBbie CHHTE3aTOPHI («TOBOPSIIIIAS MBIIIbY ), SKPAHHBIC JTYIIbI.

— Cypnorexnuueckas ayautopusi: paguokiacc «Couer-P», mporpammupyembie
CIIyXOBBIE ammaparbl WHAUBUIYAIBHOTO IMOJb30BAaHUS C YCTPOMCTBOM 3aJlaHUs pPEXHMa

54



paboThl HA KOMIBIOTEpE, MHTEpaKTHBHAs gocka ActiveBoard ¢ cuctemoii romocoBanus,
aKyCTUYECKUW YCUIIUTENb M KOJOHKH, MYJIbTUMEIUUHBIA MPOEKTOp, TEIEeBU30P,
BHJICOMarHuTO(oH.

Hpoueuypa OLlCHMBaHUHA PE3yJabTaTOB oﬁyquml HHBAJHUA0B U JINI
C OrpaHN4YCHHBIMH BO3MOKHOCTHAMMUA 310POBbA

[Ipu mpoBeneHHH TPOIENYpPHl OICHUBAHHS PE3yIbTATOB OOyUEHHUS WHBAIUAOB H
JUI C OTPAaHWMYEHHBIMH BO3MOXKHOCTSMHU 370POBbSI IPETyCMATPUBAETCS BO3MOXKHOCTH
BBIOOpA 00y4YaroIUMCs crioco0a MPOX0XKASHUS TPOMEXKYTOUHOM aTTecTaluu (MUChbMEHHO,
YCTHO), YBEJIMYEHHE BPEMEHM HAa TNOJATOTOBKY OOydallerocss K OTBETYy Ha
POMEXKYTOUHOW aTTecTanuu He Oosiee 1 yaca, MCIONMB30BAaHUE TEXHUYECKUX CPEJICTB,
HEOOXOAMMBIX UM B CBSA3H C UX HHIWBUIYaTbHBIMA OCOOCHHOCTSIMU.

[Iponienypa olieHUBaHUS  pe3yJbTaTOB OOy4YEHHMs] HHBAIMAOB W JIMI[ C
OTPAaHUYEHHBIMM  BO3MOKHOCTSIMM ~ 3JI0POBbSI 1O  JUCLHUIUIMHE MPEIYyCMaTPUBAET
npegocTtaBieHue uHbopmauuu B ¢Gopmax, aJalTUPOBAHHBIX K OrPAaHUYEHUSAM HUX
3I0POBBS U BOCTIPUSITUS HUHPOpMALIUU:

JI1st I ¢ HapYIIEHUSIMU 3PECHHUSL:

— B MeYaTHOU (popMe yBEIMUECHHBIM HIPUDTOM,
— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opMme aynuodaiina,

— B neyatHo (popme Ha si3bike bpaiins.

Jl71st I ¢ HApYIIEHUSIMU CTyXa:

— B mmeyaTHOM (popme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JI7st I ¢ HapyUIEHUSIMU OTIOPHO-JBUTATENILHOIO anmnapara:
— B meyaTHOM (popme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opMme aynuodaiina.

JlaHHBINA TIEpeYeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBHCHUMOCTHA OT KOHTHHTEHTA
00y4Jarouxcs.

[Ipu npoBeneHuu Npoueaypbl OIEHUBAHUS PE3YJIHTATOB OOYYEHUSI MHBAJIUJIOB U
JUI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBbS MO AUCIUIUIUHE OO0eCleunBaeTCs
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BBINIOJIHEHUE  CIEAYIOIMIMX  JONOJHUTEIBHBIX TpPEOOBAaHMM B  3aBUCUMOCTH  OT
WHIUBUIYAIBHBIX 0COOCHHOCTEN 00ydaronIuxcsi:

a) MHCTPYKLHMS IO NOPSAJIKY MPOBEAECHUS MPOLEAYPhl OLIEHUBAHUS MPEAOCTABISAETCS
B JOCTynHOU (opMme (YyCTHO, B MUCbMEHHOM ¢dopme, B MUCBMEHHOU (popMe Ha s3bIKE
Bpaiins, yCTHO ¢ MCHOJIB30BAHUEM YCIYT CypAONEePEBOIUNKA);

0) noctymnHas gopma MpeaOCTaBICHUS 3aJaHUN OLICHOUHBIX CPEJCTB (B medyaTHOM
dbopme, B meyaTHOM (opMe yBeIWYEHHBIM IIpUPTOM, B medatHou Gopme mpudTom
Bbpaiinga, B dopMe »IEKTpPOHHOTO JOKYMEHTA, 3aJlaHusl 3aYUTHIBAIOTCS ACCUCTEHTOM,
3a/IaHus IPEJOCTABISIOTCS C UCIIOIB30BAHUEM CYPIONEPEBOIA);

B) noctynHas ¢popma MpeoCTaBICHHs] OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare,
Ha0Op OTBETOB Ha KOMIIBIOTEPE, MUCHbMEHHO Ha s3bIKe bpaiiis, ¢ UCMOIb30BaHUEM YCIYT
aCCHUCTEHTA, YCTHO).

[Ipu HeoOxomumocTu Mjisi OOYyYalOMIUXCS C OTPAHUYECHHBIMH BO3MOXKHOCTAMU
3I0POBbSl U1 MHBAJIMJIOB MPOIIEAYpa OLIEHUBAHUS PE3YJIHTATOB OOYUYEHUS MO JAUCIUILIINHE
MOJKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[IpoBenenue npouenypsl OIEHUBAHUSI PE3yJIbTATOB O0yUYEHHS] UHBAIUAOB U JIUII C
OTPAaHUYEHHBIMM  BO3MOXKHOCTSIMH ~ 3JIOPOBbSl  JIOIYCKaeTCs C  HCHOJIb30BAHUEM
JTMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.
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