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1.IIACIIOPT PABOYEM ITPOT'PAMMBI O/1.01.05 ECTECTBO3HAHUE
1.1 ObsacTe npuMeHenus padoyeit nporpammsel O]
Pab6ouas mporpamma OJ1.01.05 EcrecrBo3HaHue SBISETCA YaCThl0 YYEOHBIX JUCIMIUIMH
00111€00pa30BaTEIBHOTO YUeOHOTO HUKIIA 00pa30BaTEIbHON MPOTrPaMMBI — IPOTPAMMBbI TIOJTOTOBKU

CIIEIMAIMCTOB cpenHero 3BeHa B cooTBeTcTBUU ¢ PI'OC no cnenuanbHocTH ColManbHO-
KYJIbTYpHas JESATEIbHOCTD (110 BUAAM).

IosicHuTeIbHAS 3aMUCKA

1.1. [Iporpamma y4eOHOW NUCHUILIMHBI SBISETCSA YaCThIO IMPOrpaMMBI MOATOTOBKH CHEIUATHCTOB
cpeanero 3BeHa B coorBercTBUU ¢ ®I'OC 51.02.02 ComnmanbHO-KyJAbTYpHAs AESITEIBHOCTH (IO
BHJIaM).

1.2. Mecto aucunminnsl B ctpykrype IIICC3 CIIO

JlucnunnuHa 0OJ1.01.05 EctecTBO3HaHME SIBJISICTCS yueOHOU IUCLIUILIMHON
O06meo0pa3oBaTeIbHOTO y4eOHOTO IIUKJIA.

I[I/ICI_II/IHJ'II/IHB. «EcTecTBO3HAHUE) pacmpacT Kpyrosop, BBIpa6aTBIBaeT AHAJIMTHYCCKHMEC HABBIKH,
H€06XOI[I/IMI)I€ IIpH pCHICHUN NPAKTUYCCKUX U HpO(l)CCCI/IOHaJH)HI)IX 3ajga4.

PE3VYJIbTATHI OCBOEHU S YUEBHO!M JIUCLIMITJIMHBI

OcBoenue copaepkaHust y4deOHOU nucuuiuinHbl «EcrecTBo3HaHMe» 0OecnedYrBaeT JOCTUXKEHUE
CTYAEHTaMHU CJIEAYIOLIUX PE3YJIbTATOB:

¢ JUYHOCTHBIX:

- yCTOI\/JI‘-II/IBI)II\/II HHTCPCC K HUCTOPUU U AOOCTHIKCHUAM B 00J1aCTH €CTECTBEHHEIX HAayK, 49YBCTBO
TopAoCTH 3a pOCCI/IfICKI/Ie CCTCCTBCHHBIC HAYKU;

— TOTOBHOCTh K TMPOJOIKEHHIO OOpa3oBaHMsl, TOBBIIICHUIO KBalU(PUKAUU B U30paHHON
PO ECCHOHAIBHON JEATENHHOCTH C UCIIOIh30BaHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIM B OOJACTH €CTECTBEHHBIX HAyK s
YeJloBeKa U OOIIEeCTBa, YMEHHUE MCIOJIb30BaTh TEXHOJIOTHYECKHE TOCTIKEHUS B 00JaCTH (PU3UKH,
XUMHUH, OMOJOTHH I TOBBIIIEHUS COOCTBEHHOIO HHTEIIEKTYalbHOTO Pa3BUTHS B BHIOpaHHOU
poeCCHOHATBHON JIEATETHHOCTH;

— YMCHHUC IMMPOAHATIMU3UPOBATH TCXHOTCHHBIC IMOCICACTBHUA JIA 0pr>1<a}01ue171 Cp€abl, OBITOBOM U
HpOHSBO,Z[CTBCHHOfI JACATCIIBHOCTH YCJIOBCKA,

— TOTOBHOCTH CaMOCTOATCIBHO ,Z[O6BIB&TL HOBBIC [OJIA ceOs C€CTCCTBCHHO-HAYYHBIC 3HAHUA C
HCIIOJIB30BAHUEM JJI 3TOTO JOCTYITHBIX HCTOYHHKOB I/IH(i)OpMaHI/II/I;

— YMEHHE YIpaBJIATh CBOEH I03HABATEIBHOW AEATEIBHOCTHIO, IIPOBOAUTH CAMOOLIEHKY YpPOBHS
COOCTBEHHOT'0 UHTEJIEKTYaJIbHOTO Pa3BUTHS;

— YMCHHUC BBICTpaWBAaThb KOHCTPYKTHBHBLIC B3aMMOOTHOIICHHWA B KOMAaHAC IO PECHICHUIO O6I]_[I/IX
3a71a4 B obiactu €CTCCTBO3HAHUA,



* MCTAIIPCAMCTHBIX !

— OBJIaACHHUC YMCHUSAMU U HABBIKAMH Pa3JIMYHBIX BHUIOB MIO3HaBaTEIbHOMU ACATCIIBHOCTHU JIs1
U3YUYEHHsSI Pa3HBIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOTO MUPA;

— MIpPUMEHEHHE OCHOBHBIX METOJOB IO3HaHMs (HAOMIOJEHHS, HAYYHOTO SKCIIEPUMEHTAa) s
U3Y4YEHUsl PA3IUYHBIX CTOPOH ECTECTBEHHO-HAYYHON KapTHUHBI MHpA, C KOTOPHIMH BO3HUKAET
HEO0OXOIUMOCTh CTAJIKMBATHCSI B MPOQeCcCUOHAIBHOM cdepe;

— YMCHHUC ONPCACIIATL UCIU WU 3aJa4n ACATCIbHOCTH, BBI6I/IpaTb cpeacTBa il UX OOCTHIKCHUS Ha
IIPAKTHUKE,

— YMCHHEC HCIIOJIB30BaTh Pa3JWM4YHBIC HWCTOYHHUKHU JIA TIOJYUYCHHA eCTeCTBeHHO'HaquOﬁ
I/IH(I)OpMaLII/II/I " OIICHUBATH €€ JOCTOBCPHOCTDH JIA JOCTUIKCHUS MMOCTABJICHHBIX ueﬂeﬁ " 3aja4,

* IpCIAMETHBIX:

— c(OPMHUPOBAHHOCTH MPEICTABICHUI O LETOCTHON COBPEMEHHOI €CTeCTBEHHO-HAyYHOH KapTHHE
MUpa, NPUPOJE KaK €AMHON LEJIOCTHOM CHCTEME, B3aUMOCBSI3U YEJIOBEKa, MPUPOJbl U OOIIECTBA,
IPOCTPaHCTBEHHO-BPEMEHHBI X MaciuTabax BeenenHnoii;

— BIIQJICHUE 3HAHMSAMU O HauOoJiee BaXHBIX OTKPBITHSAX U JIOCTHXKEHUSAX B 00JacTH
€CTECTBO3HAHMS, MOBJIMSBIIMX HA 3BOJIOLMIO MPEACTABICHUN O MPUPOJE, HA Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

— c(OpMHUPOBAHHOCTh YMEHHSI NPUMEHSTh ECTECTBEHHO-HAYYHbIE 3HAHUS IJIs1 OOBSICHEHHS
OKPYXKAIOIIMUX SIBICHUH, COXpaHEHUS 3/I0pOBbs, o0ecrieueHrs 0e30MacHOCTH KHU3HEACSTeTbHOCTH,
OEpEKHOT0 OTHONIICHUS K MPHUPOE, PAIMOHATBLHOTO MPUPOJIONONB30BAHUS, & TAK)KE BBHITIOTHEHUS
POJIU TPAaMOTHOTO MOTPEOUTENIS;

- C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0 HAYYHOM MCETOJAC TIIO3HAHUA HPUPOJAbBI H CPCACTBAX
HN3YyUCHUA MEramMupa, MakKpoMupa W MHUKpOMHpaA; BJIAJACHUC NpUCMaAMU CCTCCTBCHHO-HAYYHBIX
Ha6JIIO,I[CHI/II>'I, OIIBITOB, I/ICCJ'ICJIOBaHI/II\/'I 1 OICHKH NOCTOBCPHOCTHU IMOJIYYCHHBIX PC3YJIIbTATOB;

— BIAQJICHHE TMOHSATHIHBIM amnmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONIUM I103HABATh MHUD,
y4aCTBOBaTb B JHUCKYCCHUAX TII0 C€CTCCTBCHHO-HAYYHBIM BOIIPOCaM, MCIIOJIB30BATh pPa3JINYHbIC
UCTOYHUKNA WHGPOpPMAIMU [l TIOJATOTOBKM COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCS K
coobmenusim CMU, coneprkaiuM HayqHy0 HHGOPMAIIHIO;

— c(OpMHUPOBAHHOCTb YMEHUI MOHMMATh 3HAUUMOCTh €CTECTBEHHO-HAYYHOT'0 3HAHUS JJIS KQXI0T0
YyeJloBeKa HE3aBUCUMO OT €ro NpoQecCHOHAIbHON NeATENbHOCTH, pa3inyaTrh (PakThl U OLIEHKH,
CpPaBHMBATh OLICHOYHBIE BBIBOJBI, BUAECTh UX CBSI3b C KPUTEPHUSAMHU OLEHOK MU CBA3b KPUTEPHEB C
ONPEIETEHHON CUCTEMON IEHHOCTEH.

1.3. Henu 1 321291 OCBOECHHS TUCIHUTLIAHBI
Heanio Kypca sBasieTcss popMUPOBAHUE MPEACTABICHUSI 00 €CTECTBO3ZHAHUH, OCO3HAHHIO €€
KaK eIMHOM 1IeTOCTHOCTH, TIOUCK OoJiee TIIyOOKUX CBsI3eH Mexay GU3MUECKUMHU, XUMUYECKUMU U

OHMOJIOTHYECKUMHU SBJICHUSIMH.

3agaum Kypca:



e oOyuaromnmecsi TOJKHBI 0osiee IIyOOKO M TOYHO TO3HATh OTICIIbHBIE XUMHUECKUE U
OMOJIOTHYECKHE SBJICHMSA, 3aHUMAIOIIME BaXHOE MECTO B €CTECTBEHHO - Hay4HOIl
KapTHHE MHPa,

® BbBIABUTH CKPBITBIC CBs3H, CO3JAIOINHUE OPraHUYCCKOC CAMHCTBO OTHX HBJ'IGHPIfI, qTo
HCBO3MOXHO B paMKaX CHCOHAJIbHbIX €CTCCTBCHHBIX HAYK;

¢ (opMupoBaHUEe y CTYJACHTOB HAyYHOTO MHPOBO33pPEHHS, TOBBIIICHHE OOIEro Kpyroopa
U KYJIBTYpPbI MBIIIJICHUS.

2 CTpPyKTYpa U cojiep:KaHue TUCIHUTTHHbI
3anstus no O/l EcrectBo3nanue npoBojsates B | u |l cemectpax.
OO6mas yueOHast Harpy3Ka AUCIUIUITMHBI COCTABISAET - 176 4acoB M3 3TOrO:
e aynuTopHas popma paboTsl cocTaBnser 117,

e camocTosITenbHas pabora — 59 4acos ;

2.1. O0bem yueOHOM JUCHMILIMHBI U BHAbI y4e0HOH padoThl

Cemectp I I
AyaUTOpHBIE 3aHATHS
51 66
B Jacax
CamocrositenbHas padbora 26 33
oOyuarorerocs
o nddepeHIupoBaHHBIN
DopMBbI OTYETHOCTH KoHTponbHbIN ypok Hudpdep 3;61;

B mpomecce 0o0y4deHHS CTYyIEHTOB MpENyCMaTPHUBAIOTCS Cieaytonme (OpMbl U BHIBI
yuebHOI palboThl: opopmiieHHE T1a0OpaTOPHBIX padOT M MOJArOTOBKAa K MX 3alllUTEe, COCTaBJIECHHE
cXeM, TabJuIl 1O OT/ENbHBIM TeMaM, [TOJrOTOBKA IIaHA-KOHCIEKTa, OJrOTOBKA K KOHTPOJIbHBIM
paboTam, MOArOTOBKA MPE3eHTAIM U J0KJIa/10B, paboTa ¢ yueOHOM JUTepaTypoi, pelieHure 3a1ad
[0 TEMaM U JIp.



2.2. TemaTu4eckoe NJIAHUPOBAHUE

Cemectp Coneprkanue ydeOHOT0 MaTepuasa O6Bem
4acoB
| duszuka:
Bgenenune. EcTecTBO3HAHME KaK KOMIUIEKC HAYK O MPUPOJE. 1
OynaamentanbHble  cocraBisitomne  HKM:  marepus, Bpewms, 1
MIPOCTPAHCTBO, JBUKEHUE, B3aUMOCICTBUE.
JIBukeHre — HeoThbeMiIeMas 4YacTb MaTepud. OTHOCHTEIBHOCTH
MEXaHUYECKOro ABMKEHUA. OCHOBHbIE KMHEMAaTUYECKHE MOHATUSA U 2
YpaBHEHHUs. 3aKOHbl JBWKEHHUA. OHEPrusi — Mepa JABUKEHUSA
MaTepuu. 3aKOHbI COXPAHEHUS] B MEXaHUKE.
MexaHuueckue KosjaeOaHus U BOJIHBI. 3BYK. 1
Pemenue 3anau no pa3aeny: MexaHuka. 1
KonTponbHas padora Nel. Mexanuka. 1
OCHOBHBIE  TOJIOKEHUSI ~ MOJIEKYJSIPHO-KMHETUYECKOW  TEOpHH. 2
ArperaTHble COCTOSIHUSL  BellecTBa. bBpOyHOBCKOe —JBMIKEHHE.
Hudpoysus.Uaeansupiii ra3 B MKT. [laBnenue raza. OcHoBHOe
ypaBuenue MKT. IlpeacraBienne o pacrnpenesieHud MOJIEKYN 10
CKOPOCTSIM.
Temnepartypa. TepmonnHamuueckoe paBHOBECHE. 1
MakpoCKOIMYECKUE MapaMeTphl. Y paBHEHUSI COCTOSIHUSI UEATIbHOTO
ra3a. ['a30BbI€ 3aKOHBI.
KomnuyectBo  sHeprum.  BHyTpenHsss  sHeprus. [ 3akoH 1
TepMoauHamMuku. Ilpumenenune [ 3akoHa TEpMOIMHAMMKH K
M30IIPOLECCaM.
KonuyectBo Ternorel. HeoOpatuMocTs mpupoaHBIX MporeccoB. Il
3aKOH TEPMOJMHAMUKU. TerninoBble JBUTaTEIH. 1
Kpucramisl. AMopdHbIe Tea. 1
Pemenwue 3amau no pa3aeny: MonekynspHas Gu3HKa. 1
KonTponbnas padora Ne2. MonekynspHas ¢puzuka. 1
CamocTtosarenpHas pabota oOydaromuxcs. [loaroroBka k ceMuHapy: 4
TenoBble ABUraTeIN U OXpaHa OKPYKAOIIEH Cpebl.
DIEKTpUYECKUI 3aps. 3aKOH COXPAHEHHUsI AJIEKTPUUYECKOTO 3apsja.
OCHOBHOM 33aKOH 3JIEKTPOCTAaTUKH - 3aKOH KyioHa. 1

brnuszkoneiicTBUe U 1€MCTBUE HA PACCTOSTHUU. DJIEKTPUUECKOE MOJIE U




€TI0 XapaKTCPUCTUKH.

[IpoBogHukn u auANIEKTpUKHU. [IOCTOSAHHBIN SJIEKTPUYECKUN TOK.
3aKOHBI IOCTOSTHHOT'O TOKA.

MarnuTtHoe mnoje. MaruutHsle cBoMcTBa BemiectBa. Cuna Amrmepa.
Cuina Jlopenua. DJNIeKTpOMarHuTHas UHIYKIUS. 3akoH
AJEKTPOMArHUTHOM UHTYKLIUH.

OnextpoMarHuTHble KosneOanus. Ilepemennsbiii Tok. IIponsBoacTso,
nepeqadya M HUCMOJIb30BaHUE AeKTpodHepruu. [IpuHummbl paboTh
anekTpocTannuid. Tpancdopmarop.

DnekTpoMarHuTHbIe BONHBL. [IpuHIune! paguocsssu. Paanonokars.
Pemenue 3ama4 no pasaeiny: DIeKTpOAMHAMUKA.
KonTponpHas pabora Ne3. DnexTpoanHamMuka.

CamocTosiTenbHass paboTa oOydarommxcs: 3arojJHCHHE TaOJHIIb:
DNIEeKTPUYECKHUI TOK B Pa3IMYHBIX CPEax.

BonnoBas mpupona csera. Muatepdepenuus u audpakius cpera.
Hucnepcus. Lsera Ten. [lomapuzanus ceera.

[IpyHUOKII ~ OTHOCUTEIBHOCTH. Oneir  Maiikenscona-Mopiu.
Onementst CTO. CnenctBuss U3 TMOCTYJAaTOB  DWHIITEHHA:
OTHOCHUTEIIFHOCTh OJHOBPEMEHHOCTH; PACCTOSIHUA W TPOMEXKYTKOB
BpEMEHHU. DKBUBAJIICHTHOCTh MAaCChl U YHEPTHUH.

Omnpitel 'epua. ®otosaddext u ero 3akonsl. KBaHTOBOE 00BsCHEHUE
dororddekra. HcmyckaHme © TOTJIOMIEHHWE CBETa ATOMAaMH.
CnexkTpsl u3nydyeHHs] W TorjomeHus. CHeKTpalbHbIA aHAIM3.
[IponcxoxaeHne TMHENYaThIX CIIEKTPOB.

@OTOH-KBAHT AJIEKTPOMArHUTHOro mnoJjisi. KopryckynsipHO-BOJIHOBON
nyanmu3Mm. Ctpoenune artoma. Iloctynmatel bopa. KBaHTOBBIE
MpEeACTaBICHUS O CTpOEHUU artoMa. KorepeHTHOoe H3IIyUYeHue.
Jlazepsl. [IpuHIIAT pabOTHI Ja3epOB.

EcrtecTBeHHast paiMoOaKTUBHOCTh. 3aKOH DPAaJMOAKTUBHOIO pacnaja.
Meroasl perucTpaliu HOHU3UPYIOIINUX U3ITy4CHUMH.

UckyccTBeHHasi paanoakTUBHOCTh. SnepHble peakuuu. LlemHbie
AIepHbIC peakuuu. fnepHbln peakTop. flnepHas dHepreTuka.
PeakToppl Ha TEmIOBBIX W OBICTPBIX HeWTpoHax. IlpumeHenue
AJIEPHON PHEPTUU. DIIEMEHTapHbIE YaCTUIbl. AHTUYACTULIBI.
Pemenwue 3amau no pasgeny: Ksanrosas ¢puzuka.

KonTponsnas padora Ned. Onruka. KBantoBas ¢pusuka.

OHEpPreTUYeCKnid  KPU3UC COBPEMEHHOCTH. TpaauIMoHHas |

7




albTEpHATHBHAs  JHEPreTHKa, UX  BKJIaZ B MHPOBOE
sHepromnoTpediaeHne.  DKOJOTHs W NpoOJNeMbl  pa3BUTHUSA
TPaAULMOHHOM, aTOMHOM U aJIbTEPHATUBHOW HEPreTUKU

CamocrosTenpHas padora oOydaronuxcs: I1oaroToBka cooOIICHUHA,
TOKJIAI0B 110 TeMe AJTbTepHATUBHBIC UCTOYHUKU YHEPTHUH.

KonTponbHas padora Ne5. Beenennast.
CamocrositenbHas paboTa 00y4yaromuxcs:

3anonHenne Tabmui: CpaBHUTENbHAs XapaKTEPUCTUKA IUIAHET
3eMHOM TPyl U TUIaHET-TUTaHTOB.

I[lonroroBka k cemuHapy: byaymee BceineHHoOlW, BHE3€MHbIE
LUBWJIN3ALNH.

Bbuoaorusa:

OcHoBHBIE TIPOIIECCH U (DOPMBI €CTECTBEHHO - HAYYHOTO METO/1a
Mo3HaHus. MeTo/bl U MPUEMBI €CTECTBEHHO — HAYYHBIX
uccienoBaHuii. CoBpeMEHHBIE CPEICTBA €CTECTBEHHO — HAYUHBIX

HCCIe0BaHUM. [[0OCTHIKEHHST €CTECTBO3HAHUS.

CamocrositenbHas padota oOydarommxcs: [loaroroBka k ceMuHapy
«EcTecTBeHHOHAYYHBIEC METO/IbI IO3HAHHUS

Cocras, cTpoeHne u QyHKIIUU KIETOK.
Bunel oOmMena BerecTs.

CamocrosTenbHas pabota oOywaromuxcsi: [loaroroBka cooOumeHuil k
cemMuHapam 1o teme: «Kierounoe crpoeHrne opraHu3MoBy

Pasmuoxenne n WHAUBUAYAJIIBHOC PAa3BUTUC OPTaHU3MOB.

3aKOHOMEPHOCTH HACIIeIOBaHUS MprU3HaKoB. OCHOBHBIC
TCHETUYCCKUE MOHATHS. POPMBI N3MEHYMBOCTH.

CamocrositenbHas padota ooyuaromumxcs: [loaroroBka cooOuieHni K
CCMI/IHapaM 10 TEME. «HaCJ'Ie}ICTBeHHOCTB 1 N3MCHYUBOCTBH»

CoBpeMeHHbIE OMOTEXHOJIOTHH.
Bup, ero xputepun u CTpyKTYypHI.

CamocrostenbHast pabota oOyuatomuxcs: IlogrotroBka k ceMuHapy:
MHoroo6pasust 1 DBOJIONHS OPTAaHNIECKOTO MUPA

Hayunble 1 conmanbHO-3KOHOMUYECKUE MTPEATIOCHUIKN
BO3HUKHOBeHMS Teopun Y. [{apBuHa. [ Mmores3sl MpoOUCXOKIACHUS
KU3HMU.

39/18¢/p

5




DKoJIoTHs KaK HayKa, ee 3aja4u 1 3HaueHue. buocdepa, ee 5
CTPYKTypa U QyHKIUH.

6
CamocTtosaTenpHas pabota odyqarommxcs: [loaroroBka k ceMuHapy:
B3anMooTHOLIEHHs OPraHU3Ma U CPEIbl
Xumus:
[Tepuonnueckasa cucrema xumuyeckux 3nemeHToB /.M. Menzaeneena. 4
Crpoenue atoma. CTpoeHue BelecTBa. XUMUYECKUE,
TEPMOXHUMHUYECKHUE peaKIMu. XUMUYECKOE PaBHOBECHE.
Pa6ota ¢ Tabmunamu u [ICX3: XumMuveckne CBOMCTBA U IPEBPAILICHHS
BEIICCTB 3
Krnaccudukanus HeopraHU4eCKuX COeTMHEHNH. XMMHUYECKHE 2
CBOMCTBA HEOPTraHUYECKUX COCUHEHUMN.
Mertasmibl. CriaBsl U Koppo3usi MmetauioB. Hemerannsl. CoenuHeHus 3
METAJUIOB U HEMETAILJIOB.

. . 4

3ammTa OKpyXarouen cpebl OT 3arpsI3HEHUM.
CamocTtosarenpHas pabora odyuarommxcs: [lonroroBka k ceMuHapy: 9
Heoprannueckue coequHeHus
Krnaccudukanus opraHn4eckux coeTnHEHUH.

5
Teopus cTpoeHUs OpraHUYECKUX COeqUHEeHN M. M3omepus.

2
Yraesogopoasl. [IpupoaHbpie HICTOYHUKH YTIIEBOIOPOIOB.
[IpuMeHeHue yriieBoI0poJI0B B OPraHUuE€CKOM CHHTE3E.

5
Kucnoponocoaep:xamiyue opraHM4eCcKiUe COEAUMHEHHUS: CIIUPTBHI,
KapOOHOBBIC KMCIIOTHI, MbIJIA M JKUPBI, YTJICBOIBI. 5
A3oTOcCoIepKalne oprannueckue coenuenusd. [lonumepsl. 5
CamocrositenpHas padota ooyuaromuxcs: [loaroroBka Kk ceMuHapy: 9
Opranuueckuie coeTUHEHUS

78/42¢/p
117

2.3. Conep:xanne O/1.01.05. EcrecTBo3HAHUE
OU3UKA
OcHo6bl ecmecneeHHOHAYUHO020 NO3ZHAHUSA MUDPA

Beenenune. EcTtecTBO3HaHME Kak KOMIUIEKC Hayk o npupone. DPyHAaMEHTaIbHBIE
cocrapisitomne HKM: marepust, Bpemsi, MPOCTPaHCTBO, IBH)KEHUE, B3aUMOICHCTBHUE.



YacmHubvle acnekmol COBPEMEHHO20 eCmeCmE603HAaAHUA. Du3zuueckuil acnekm COBPDEMEHHO20
ecmecmeo3Hanun:

Mexanuka
JIBukeHne — HeoThbeMieMmasl 4yacTh MaTepud. OTHOCUTEIBHOCTh MEXaHHMYECKOTO IABUKECHHUS.
OCHOBHbIE KHHEMAaTUYECKUE TOHATHUS U YpaBHEHMs. 3aKOHBI JABHKEHHUS. DHEprus — Mepa
JBUKEHHS MaTepUH. 3aKOHBI COXPAHEHHUs B MeXaHUKe. MexaHnueckre KoyieGaHus U BOJIHBL. 3BYK.
Moanexynapuasa gpuzuka. Tennoevie aenenusn
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOpUU. ATperatHbleé COCTOSIHUS
BemecTBa. bpoynosckoe asmxkenue. uddysus.Mneansuoiii raz3 B MKT. JlaBnenue raza. OcHOBHOE

ypaBHenue MKT. IIpeacrasiienue o pacnpeieIeHu MOJIEKYI IO CKOPOCTSIM.

Temnepatypa. TepmonuHamuueckoe  paBHOBecHE.  MAaKpOCKONIMYECKHE  NApaMETphI.
YpaBHEHUS COCTOSHUS UICATBHOTO Ta3a. ['a30BbIe 3aKOHBI.

KommuectBo sHepruun. Buyrpennss sHeprus. | 3akoH tepmoannamuku. [Ilpumenenue 1 3akona
TEPMOJUHAMMKHU K N30IIPOLECCAM.

KomuuectBo TemnoTel. HeoOpaTuMocTh TpHpOAHBIX TporieccoB. Il 3aKoH TepMOAMHAMUKH.
TeruioBble ABUTATETH.

Kpucramnel. AMopdHbIe Tena.
Inekmpoounamuxa

DneKTpuuecKuid 3apsn. 3aKOH COXpaHEHHUs OdyeKTpudeckoro 3apsiaa. OCHOBHOW 3aKOH
AJIEKTPOCTATUKH - 3aKOH KyIoHa.

bnuskoneiicTBue u eiiCTBUE HAa PACCTOSIHUM. DJIEKTPUUECKOE TOJIE U €0 XapaKTEPUCTHKHU.
IIpoBogHMKYN M TUANEKTPUKU. [IOCTOSHHBIN IEKTPUYECKHM TOK. 3aKOHBI IOCTOSIHHOTO TOKA.

MarnutHoe  mosne.  MaruutHbele  cBoiicTBa  BemectBa. Cumnma  Ammepa. Cuna
JlopeHiia. DnekTpoMarHuTHasE UHIYKIUS. 3aKOH JIEKTPOMAarHUTHON UHAYKITUH.

OnextpoMaruuTHble — KosneOaHus. [lepemennbiii  Tok. IlpomsBonacTBo, mepegaya u
UCIIOJIb30BaHuE 3J1eKTposHepruu. [IpuHuuns! paboTsl anexkTpoctaniuii. Tpancdopmarop.

DJIeKTpOMarHuTHbBIE BOJIHBL. [[puHIMIBI panquocBsa3u. Paguonokanus.
Onmuxa

BonnoBas mpupona ceera. Uutepdepennus u nudpakuus ceera. Jucnepcus. LlBera Ten.
[Tonsipusanus ceerta.

[Tpunmun otHocuTenbHOCTH. OnbIT Maiikenscona-Mopiu. Onementel CTO. CnencrtBust u3
MOCTYJAaTOB DWHILITENWHA: OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH; PACCTOSHUA U MPOMEXYTKOB

BPECMCHH. OKBUBaJICHTHOCTh MacChl OHEPTHUH.

Keanmoesasn puzuxa
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OMnbITHI I'epra. dotorpdext u ero 3aKOHBI. KBanToBoe 00BsCHEHHE
dororddekra.lcnyckanre u noriomieHue ceera aroMaMu. CHEKTpbl M3IY4YEHUS U TOTJIOIIECHUSI.
Crnexrpanbhblii aHanu3. [TpoucxoxaeHne MTMHEHYaThIX CIIEKTPOB.

@OTOH-KBAaHT 3JeKTpoMarHuTHoro mois. KopmyckymspHo-BomHOBOH nyanu3m. CtpoeHue
atoma. [Toctynarel bopa. KBantoBbie npeacraBieHust o crpoenun atroma. KorepeHtHoe u3iiyueHue.
Jlazepsr. [lpuHimn paboThI Ja3epoB.

EcrecTBeHHass pajMOaKTUBHOCTb. 3aKOH paJMOaKTUBHOIO pacnaia.MeTonpl perucrpanuu
MOHU3UPYIOIIUX U3ITyYCHUH.

HckyccTBeHHas paJuoakTUBHOCTb. flnepHble peakuuu. LlenHble spepHble peakuuu.SnepHsii
peakrop. SnepHas sHepretuka.PeakToppl Ha TEmJIOBBIX M OBICTPBIX HeMTpoHax.Ilpumenenue
AJIEPHOM SHEPIUU. DJIEMEHTAPHbIE YaCTULIbl. AHTUYACTUILIBI.

JKonocuueckuil acnekm co6pemMeHH020 eCnecnmeo3HaAH U

DHepreTu4eckuil KpU3uc COBPEMEHHOCTU. TpaaullMOoHHAas U ajJbTEpHATUBHAS HYHEPreTHKA, UX
BKJIaJI B MEPOBOE HEPTronoTpediieHre. DKOIOTHs ¥ MpoOIeMbl pa3BUTHS TPAJUIIMOHHON, aTOMHOU
Y QJIbTEPHATUBHON YHEPIeTUKHU

AcmponomuuecKkuil acnekm co6pemMeHHO20 eCImecmeo3HaAHUAL.

3eman u Beenennas

Bcenennas u Meraranaktuka. MUKpoMHp, MakpoMUp M Meramup, ux maciradsl.Ilpupona
3Be3l. PaccTosiHus B 3B€3THOM MHUpE.

Pazmeps! u ¢opmel 3emnu. EcrectBeHHblil ciyTHUK 3emiu. CTpoeHHE COMTHEUHOW CHCTEMBI.
[InaneTsl 3eMHOM rpynsl. [[naneTsI-rUranThl.

ConHile Kak JABWXKYyIIas CWia IUIaHEeTapHBIX TmpoieccoB. Brusaue ConHma Ha 3eMil0 u
yenoBeka. Co3Be3nus. HoBele M cBepxHOBBIE 3Be3abl. ['mnore3a bonbiioro B3peiBa. bynyiee
Bcenennoi.

Ecmecmeenno - Hayunwiit Memoo no3Hanus.
OcHognble npoyeccol U hopmvl ecmecmeenHo - HAYYHO20 MEMOOa NO3ZHAHUAL.

IIpenmer um 00BEKT ecTecTBO3HAHMA. MecTo M pojib OHOJOTMM, XMMUH, (PU3MKH B
ectecTBO3HaHUU. [Iponeccsl U QOpMBI €CTECTBEHHO - Hay4yHOro mno3HaHus. CyIIHOCTh MeToja
Jexapra. OMIUPHU3M U palliOHATIU3M.

Memoowvt u npuemsvl ecmecmeeHHO — HAYYHBIX UCCE008AHUIL.

Metononorus u meroa. AOcTparupoBaHue B Hayke. MopgenupoBanue. MuHnaykuus u
nenykuud. CHHTE3 M aHalnM3 B €CTECTBEHHBIX Haykax. CHCTEMHOCTh B HayKe: NPHUHLHUIBI U

KaTErOpyH.

Coepemeuubte cpeocmea €CmeCmeEeHHO0 — HAYYHbIX ucci1e006anuil. ﬂocmumenuﬂ
ecmecmeo3nHanun.

Habmonenuss u skcrnepuMmeHT. JlazepHble TEXHOJOTMU B M3YyYEHHM YKUBBIX OPraHU3MOB.
CHHXpOHHBIE UCTOYHMKHU M3JIydeHUs. Meroxa siaepHoro pezoHaHca. OnTudeckas CIEKTPOCKOINS,
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MacC-CIEKTPOCKOIUsA. PEHTTeHOCTPYKTYpHBIM aHauu3  IPU HU3YYCHHM JKHUBBIX OpPraHU3MOB.
Hetitpororpadusi.

Knemounoe cmpoenue opzanu3zmos.
Cocmas, cmpoenue u pynKuyuu Kiemox.

Knerka — equHuna cCTpoeHUs U )KU3HEAEITENLHOCTH opranu3Ma. Knerounas teopus. Poib B
KJIETKE OPTaHMYECKUX U HEOPTaHWYECKHX BemecTB. OCHOBHBIC OPTraHOMABl KJIETKH U UX (YHKIIUH.

Buovt oomena sewgecms.

dortocuHTe3, XemocuHTe3. [lmacthueckuii oOMEH, SHepreTuyeckwii oOmeH. Jlpixanue u
Opoxenne. MertabonusM, ponb ¢pepmenToB B HeM. Monekynsl JJHK u PHK. I'enetnueckuii koa.
MartpuyHoe BOCIIPOU3BOJICTBO OEJIKOB.

Pazmnoscenue u unoueuodyaivHoe pazeumue op2aHu3mMos.

Jlenenne KIETKUA: MHUTO3, Mei03. OIHOKIETOYHbIE U MHOTOKJIETOYHBIC PACTHUTEIIbHBIC U
YKUBOTHBIE OPTaHU3MbI. BUpyChI, TpouIakTHKa U JIeYeHHE BUPYCHBIX 3a00seBaHuil. PazMHOXKeHne
opraam3MoB ero (opmbl u 3HaueHue. ['amersl. OrutomoTBopeHue. VHIMBUAYaIbHOE Pa3BUTHE
opranu3mMoB (OHTOreHe3).

Hacneocmeennocms u u3meH4u80Cmb.
3axkonomepnocmu nacneoosanusn npuznaxos. OcHo6Hble 2eHemuYecKue NOHAMuUA .

HacneacTBeHHOCT, ¥ W3MEHYMBOCTH — CBOWCTBAa OpPraHMW3MOB. 3aKOHOMEPHOCTHU
HacleoBaHusA, ycraHoBiieHHble [. Mennenem u T. Mopranom. XpoMOcOMHas Teopus
HACJIEJICTBEHHOCTH M TEOPHS TE€HA.

Dopmul uzmenyugocmu.

HacneactBeHHass W HeHaclenCTBEHHAss M3MEHUMBOCTh. [IpuMuMHBI HaCIEICTBEHHBIX
U3MeHeHui. MyTtareHsl W MyTauud. BinsHue MyTareHOB Ha OpraHM3M 4YeJlIOBEKa M OLEHKa
MOCJIEACTBUM UX BIUSHUS.

Cospemennvle Ouomexnonocuu.

3HaveHNe TeHETUKH U1 MeTUIIMHBL. buotexHnonoruu. I'eHHas, KieTouHas HHXEHEPHsI.
KnonupoBanue. O1ieHKa STHYECKUX U MPABOBBIX aCIIEKTOB Pa3BUTHSI HEKOTOPBIX UCCIEIOBAaHUM B
OMOTEXHOJIOTHH.

Mmuozooopazusa u Ieonroyusa op2anuuecKo20 Mupa.
Buo, eco kpumepuu u cmpykmypuot.

Cucrema OpraHM4e€CcKOro MUpa U €€ OCHOBHBIE CUCTEMATHYECKUE KaTErOpUun

(xnmaccuduxanus). Bun, ero kpurepuu. [Ipobiema peanbHOro CcymiecTBOBaHUS BUIOB B IPUPOJIE.

HOHYJBII_II/IH — CTPYKTYpHasd €¢AUHUIa 3BOJIFOINN.

Hay‘lele U COUUaIbHO — IKOHOMUUECKUue npednocwmu 603HUKHOBEHUA meopuu 4. ﬂapeuua.
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Teopust sBoMIOIIMK opranndeckoro mupa Y. Jlapsuna. [Ipeanocsuiku U ABUKYIIUE CHITBI
sBoTIonMH (00ph0a 3a CyIIEeCTBOBAaHUE M €CTECTBEHHBIN 0TOOD) .Pe3ynbpTaT 3BOMIONMK: aganTalus,
BU000pa30BaHue, MHOr00Opa3re OpraHndeckoro Mupa, BeiMupanue. MIckyccTBeHHBIH 0TOOD,
CEJIEKITHSI.

Tunomesnt npoucxo.m’denuﬂ MHCU3HU.

Hp06neMa CYIIHOCTH XU3HHU. OHCHKa PAa3JIMYHBIX THIIOTE3 ITPOUCXOKACHUS ) KU3HU.
Hponcxomﬂeﬂne 1 5BOJIIOLIMA YCIIOBCKA.

B3aumoomnowenun opzanuzma u cpeosoi.
JKonozua Kak HayKa, ee 3a0ayu u 3HaYeHue.

Dkonoruueckue paxktopsl. [Ipucnocobienrne opraHu3MoB K BIMSIHUIO Pa3IMYHbIX
9KOJIOTHYECKUX (aKTOPOB. DKOCUCTEMA, €€ OCHOBHBIE COCTABJISIONINE. XapaKTEpPUCTHUKA BUIOBOM
U TIPOCTPAHCTBEHHOU CTPYKTYPhI SKOCUCTEMBI. [IuiieBbie cBs3u B dkocucTeme. CaMoperymsius B
9KOCUCTEMAX, UX pa3BUTHE U cMeHa. KpyroBopoT BellecTB U MpeBpalleHrne YHEPTUH B
skocucreMax. MckyccTBeHHas 3kocucTeMa — arpoOHOIIEHO3.

Buocgepa, ee cmpyxkmypa u ¢pynkuyuu.

buocdepa — rmobansHas sxocuctema. Poib ®KUBOTO BEIECTBAa B KPYTOBOPOTE BEIIECTB B
ouoctepe. Yuenne B.U. Bepnanckoro o 6uocdepe, Hoocdepe, ;KUBOM BEIIECTBE U €0 QYHKIUAX B
ounocdepe. ['modanpHBIC M3MEHEHUS B Orochepe 1Mo BIUSHUAEM JCITeIbHOCTH YETIOBEKa.
[Tpo6iema ycroitunBoro pa3Butus 6uochepsl.

Xumuueckue ceolicmea u npespaujeHus euiecme.
Ilepuoouuecxkan cucmema xumuyeckux snemenmos /.. Menoeneesa.
[Iepnonnueckas cucrema xumudeckux 31meMeHToB /1.1, Menneneesa.
Cmpoenue amoma. Cmpoenue geujecmaea.

CBsi3b MEXIy CTPOCHUEM DIIEKTPOHHON 00OJIOUKH aTOMa U XMMHUYECKUMH CBOMCTBaAMH
aneMeHTa. XumMudeckas cBssb. [Ipupona xumudeckoi cBsi3u. KoBaneHTHas CBSA3b: HEMOJISIpPHAS U
nonsipHasi. MonHas cBsi3b. Katnonsl u aHnoHbl. MeTamnnueckas cBs3b. BogopoaHas cBA3b.
Kpucrammmdeckne pemeTku BemeCcTB ¢ Pa3IMYHbIMHA BHIAMU XUMHUYECKOW CBSI3H.

Xumuttecxue, mepmoxumuuecKue peakuyuu. Xumultecxoepaeuoeecue.

Xumnyeckas peakuusi. CKOpocTh peakiiuu U pakTopbl, OT KOTOPHIX OHA 3aBUCUT. TeraoBoi
3P PEKT XUMHUECKON peaklinu. XUMUYECKOe PAaBHOBECHE.

Heopzanuueckue coeounenus.

Knaccugukayusa neopzanuueckux coeounenuii. Xumuueckue c60iicmea HeopeanuuecKux
coeounenui.

KJ'IaCCI/I(I)I/IKaI_II/ISI HCOPTaHNUYCCKUX coequHeHU. XMMHUUYECKHE CBOMCTBA OCHOBHEIX KJIaCCOB

HEOPraHMYECKUX COEAMHEHUN B CBETE TEOPUHU AIEKTPONIUTHYECKOM quccounanu. Cpena BOIHBIX
pacTBOPOB COJIEN: KHCIIasl, HEUTpasbHas, menouHas. Bonopoansiil nokasarens (pH) pacteopa.
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Memannwt. Cniagwt u KOppo3us memanios.

Mertamnsl. Obmue crocoObl monydenust MeTauioB. CrutaBbl: YepHBIC U IIBETHBIC. Koppo3us
METAJIJIOB U CIIOCOOBI 3alTUTHI OT HEe.

Hememannuwl.

Hemeramnbl. O011as XxapakTepucTrKa IJaBHBIX MOATPYII HEMETAILUIOB HA IPUMEPE
ranoreHoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

Coedunenus memanioe u Hememasiioeg.

Baxnerime coeIMHEHU METAINIOB K HEMETAJIJIOB B MPUPO/JIE U XO3IMUCTBEHHOM
NEATEILHOCTH YEI0BEKA.

3awguma okpyscarowieii cpeovt om 3azpAa3HeHUil.

3amuTa OKpY>Karolleil cpeibl OT 3arpsi3HEHUN TSHKEIbIMU METalllIaMH, COSIMHEHUSIMU a30Ta,
Cepbl U yriepoaa.

Opczanuueckue coeOuHeHus.

Knaccugukayusa opzanuueckux coeounenuit. Teopusa cmpoenus opzanuueckux coeOuHeHuil.
H3zomepus.

Mmoroo0pasue opranndeckux coenuHeHnid. Kiaccudukanus opraHu4ecKux CoOeTMHEHUH.
OcHOBHBIE IOJIOKEHUS TEOPUH CTPOCHUSI OPraHUYECKUX COeAMHEHUN. M30Mepus: CTpyKTypHas,
IIPOCTPAHCTBEHHAS.

Yenesooopoowt. Ilpupoonvie ucmounuxu y2neeo0opooos. Ilpumenenue y2neeo00pooos 6
Op2aHUYecKOM cCuHmese.

YTrieBoaopo/ibl, MX CTPOCHHUE U XapAKTEPHbIE XUMUYECKUE CBOMCTBA. MeTaH, 3THIIEH,
anetuiieH, 6enson. [IpumeHeHne yrieBo10po0B B OpraHM4eckoM cuHTe3e. Peakius
nosmmMepusaiuu. HedTe, ra3, KaMeHHBIN yroJib — MPUPOJIHBIE HCTOYHUKH YTIIEBOIOPOIOB.

Kucnopo@ocooepalcamue op2anuudecKue COCOUHCHUA: cnupmoal, Kap60H08ble Kucjiombol,
Mmbliia U rHcupbol, yz.rteeoobt.

CnupTsl, MX CTPOEHHUE U XapaKTepHble XMMUYECKHUE CBOICTBA. DTUIIOBBIN CIUPT. [ HiiepuH.
KapOoHOBBIE KHCTOTHI, YKCYCHAsI KHCIIOTa. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCTOT. JKUpbI
KaK CJIOKHBIE YPUPHL. YTIEBOIBI: TIIOK03a, KpaxMall, IEJUTI0JI03a.

A3omocooepicaujue opzanuyeckue coeounenus. Illonumepot.
A3oTocoepIKaIiie COeTMHEeHNsI: aMUHbI, aMUHOKHCIIOTHI, Oeku. [ eHeTrnueckas CBs3h
MEXIY KJIaCCAMHM OPTaHMYECKUX coequHEeHUN. CUHTETUUECKUE MOJUMEPHIL: TNIACTMACCHI, KAYYYKH,

BOJIOKHA. MOMOIIIHE W YUCTAIINE CpencTBa. TokcuuHble BemecTa. [IpaBuia 6e3omacHoi paboTHI CO
CpeICcTBaMU OBITOBON XUMUHU.
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3. Yeaosus peanuszanuu nporpammsl O/1.01.05. EcrecTBo3HaHue
3.1. MaTepuajibHO-TEXHHYECKOe o0ecnedeHue TUCIUTIUHBI

Peamuzanus nporpammer B/1.01.05. EctecTBo3Hanue TpeOyeT Hanuuus yaeOHbIX KAOMHETOB IS
ayAUTOPHBIX (TPYNIOBBIX) 3aHATHI.

O6opynoBanue kKabWHETA: CTYJbS, CTOJL.
TexHuueckue cpencTBa 00ydeHus: IepeHOCHast ayIM0 U BUJIEO anmnaparypa.
3.2. Nudopmanuonnoe odecneyenue nporpammsl O/1.01.05. EcrecTBo3HaHuE
OcCHOBHBIE HCTOYHUKH

1. Kparuenko, H. 0. ®usnka [DnextporHslid pecypc] : yued. u npaktukym mis CI10 / H. 1O.
KpaBuenko. — Mocksa : FOpaiit, 2017. — 300 c¢. — (Ilpodeccronansuoe oOpazoBanue). -
Pexxum nocryma: https://www.biblio-online.ru/book/1D208927-2996-46B3-B8FF-
F3F55FF62666. - /lata oopamienus: 31.01.2017.

2. Huxonsckuii, A. b. Xumus [DnexTpoHHbIi pecypc] : yued. u npaktuxym s CI10 / A. b.
Hukonbckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u gon. — Mockasa : FOpaiit, 2016. — 507
c. — (ITpodeccuonansroe obpasoBanue). — Pesxkum mocryma: https://www.biblio-
online.ru/book/9F41ED2D-5AF9-4AF8-A6CF-6037FE3636BB. - JlaTa obOparieHwus:
31.01.2017.

3. Orronkuid, I'. I1.  EcrtecTBo3Hanue [DnekTpoHHbIH pecypc] : yued. u npaktukym miust CIIO /T
I1. Otroukuii ; nox pex. I'. H. Ky3smenko. — Mockaa : FOpaiit, 2017. — 380 ¢. —
(ITIpodeccronanbroe oOpazoBanue). — Pesxum nocryma: https://biblio-
online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-0CC14DE1DD5A#page/l. - Tara
obpamenus: 31.01.2017.

HNuTepHeT-pecypcnl

1. Enunoe 0oKkHO JocTyna K 00pa3oBaTeibHBIM pecypcaM [DIeKTpOHHBIN pecypc] :
uHpopmannonnas cucrema / ®I'AY 'HUU UTT «Mudopmuka». — Mocksa, 2005-2017. —
Pexum noctymna : http://winow.edu.ru/ , cBoboansbiit (1ata oopamenus: 01.02.2017).

2. eLIBRARY.RU [OnektponHslii pecypc] : anekTpoHHas 6ubiauoreka / Hayd. anekTpoH. 6-ka.
basa naHHBIX Hay4HBIX )XypHaIOB. - MockBa, 1999 — Pexum nocryna:
http://elibrary.ru/defaultx.asp, cBoGOIHBIH AOCTYIT K MOJTHBIM TEKCTaM Psijia POCCHHCKUX
XKypHasoB (nata oopamenus: 01.02.2017).

3. Poccuiickoe o6pa3zoBanme [ D1eKTpoHHBIN pecypc] : denepanbblit mopran / ®PT'AY 'HUN
UTT«udopmukay. — Mocksa, 2002 - Pexum gocrymna: http://www.edu.ru/ cBobomHbIi
(mata obpamenus: 01.02.2017).
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4. KonTpoJsb u onenka pesyabraroB ocsoenusi O/1.01.05. EcrectBo3Hanune

PesynabTaTsl 00yyeHust

@opMBbI U METO/IbI KOHTPOJIS
U OIIeHKH Pe3yJbTaToB
o0yueHust

Ymeer:

IPUBOUTH PUMEPHI HIKCIIEPUMEHTOB U (MJIM) HAOI0AEHUH,
00OCHOBBIBAIOLIUX: aTOMHO-MOJIEKYJIIPHOE CTPOEHUE BEILIECTBA,
CYLIECTBOBaHME HJIEKTPOMArHUTHOI'O MOJI U B3aUMOCBS3b
JIEKTPUUECKOr0 U MAarHUTHOTO I10JIeH, BOJIHOBBIE U
KOPITYCKYJISIpHBIE CBOMCTBA CBETa, HEOOPATUMOCTH TEIUIOBBIX
IPOLIECCOB, pa30eraHue ralakTukK;

OOBSACHATH NPUKIIATHOE 3HAYEHUE BAKHEHNIINX JOCTHKEHUN B
obnactu

€CTECTBEHHbIX HayK JJIS: Pa3BUTHUS DHEPIETUKU, TPAHCIIOPTA U
CPEICTB CBS3H;

BBIIBUTaTh TUIIOTE3bI U NIPEUIaraTh MMyTH UX IPOBEPKH, JI€1aTh
BBIBOIbl HA OCHOBE 3KCIIEPUMEHTAIIbHBIX JaHHBIX,
NPECTAaBICHHBIX B BUJIE TpaduKa, TaOIHIIbI TN JHarpaMMBL;
paboTaTh ¢ eCTeCTBEHHOHAYyYHOH MH(opMaiueil, cogepxarieics
B coobmenusix CMU, MutepHeT-pecypcax, HayqHO-TIOMYJISIPHOM
JUTEpAType;

BJIa/IETh METOJJaMU IOUCKA, BBIIEISATH CMBICIIOBYIO OCHOBY U
OLIEHUBATh

JIOCTOBEPHOCTh UH(POpMAIIHH;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
MPAKTUYECKOHN JEATEIbHOCTU U MIOBCEIHEBHON MKU3HU JIJIS:
OLIEHKHU BJIMSHUS Ha OPraHU3M YeJIOBEKa JIEKTPOMArHUTHBIX
BOJIH U PaIMOAKTUBHBIX U3JIyYE€HU; SHEProcOepeKeHNS;
OCO3HAHHBIX JIMYHBIX AEHCTBUN IO OXpaHE OKPYKAIOLIEH Cpeabl.

Ha3bIBaTh: U3YUYECHHBIE BEILIECTBA 10 TPUBUAILHON WIIH
MEXIYHAPOJHOW HOMEHKIIATypaM;

ONpPENIENATh: BAIGHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX
AJIEMEHTOB, TUIT XUMHUYECKON CBS3U B COCTMHEHUSX, 3apsi/i NOHA,
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, TUIl KPUCTAJUTMYECKOM
peUIeTKH, XapaKTeP CPebl B BOJHBIX PACTBOPAX, OKUCIUTENb U
BOCCTAHOBUTEJb, HANPABICHUE CMEILIEHNS PABHOBECHS O]
BIIMSIHUEM Pa3JIMYHBIX (PAKTOPOB, M30MEPHI U TOMOJIOTH,
MPUHAJIEKHOCTh BEUIECTB K Pa3HBIM KJIACCAM HEOPTAHUYECKUX U
OPraHUYECKHX COCTMHEHUN;

XapakTep B3aMMHOTO BIMSHUS aTOMOB B MOJIEKYJIaX, TUIIbI
peaknyii B HEOPraHU4IECKOM M OPraHM4eCKON XNMHUH;
XapaKkTepu30BaTh: S-, P-, -3JIEMEHTHI 110 MX TOJIOKECHUIO B
[Tepunonnueckoii cucreme [I.11. MenneneeBa; o01me XUMHIECKUE
CBOMCTBA

METaJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAaHUUECKHUX U
OpPraHUYECKUX COEIMHEHHI; CTPOEHUE U CBOMCTBA OPraHUYECKUX
COeTMHEHUH (YTJIEBOJIOPOIOB, CIIUPTOB, (DEHOJIOB, aTbJIETH/IOB,
KETOHOB, KAPOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHCIIOT U
YTJIEBOJIOB);

OOBSCHATH: 3aBUCUMOCTH CBOMCTB XMMHUYECKOTO dJIEMEHTA U
00pa30BaHHBIX UM BELIECTB OT NoJokeHus B [lepuoanueckoit
cucteme /I.M. MeHzeneeBa; 3aBUCUMOCTh CBOICTB

Texkymuii KOHTPOJIb:

OuieHUBaHUE MTPAKTUYECKOU U
CaMOCTOSITENTLHON pabOThI;

Y CTHBIN U TUCBMEHHBIN OIPOC

JlenoBbie Urpsl

IIpoMe:KyTOYHBII KOHTPOJIb:

KonTponbnas padora

HUTOroBblii KOHTPOJIb:

JuddepeHnrpoBaHHbIi 3a4eT
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HEOPraHWYECKHUX BEILECTB OT UX COCTaBa U CTPOCHMUS, IPUPOIY
XUMUYECKOHN CBA3H, 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
PEaKIUU OT PA3IUYHBIX (PAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH
OpPraHWYECKHUX COETMHEHHUM OT CTPOEHHUS UX MOJIEKYJ;
BBITIOJIHSITH XUMUUYECKHUI SKCIIEPUMEHT MO PACIIO3HABAHUIO
BAKHEUINX HEOPTraHUYECKUX U OPraHMYECKUX BEILECTB,
MOJIYYEHUIO KOHKPETHBIX BEIIECTB, OTHOCALIUXCS K U3yYEHHBIM
KJIaccaM COEIMHEHUH;

MPOBOJMTH PACUETHI IO XUMUIECKUM (POpMyJIaM U YpaBHCHUSIM
peaKIuii;

OCYILECTBJISATh CAMOCTOSITEIbHBIN TOUCK XUMUYECKOMN
MH(pOpPMAIIUU C UCTIONIb30BAHUEM PA3IMUYHBIX HUCTOYHHKOB
(cripaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3JaHUMH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH /Il 00pabOTKU U
nepegayd XuMU4ecKoi HHPOpMAIUH U ee TIPEICTaBICHUS B
pa3nuuHbIX hopMmax;

UCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS 1 YMEHUS B
MPaKTUYECKON JeATEIbHOCTH U MOBCETHEBHON KU3HU: JIJISI
MOHUMAaHUSA INI00ANBHBIX IPOOJIEM, CTOSIINX TEpe]T
YEJI0BEUECTBOM: IKOJIOTUUECKHUX, SHEPTETUUECKHUX U ChIPbEBBIX;
00BSACHEHUS! XUMUYECKUX SBIICHUH, POUCXOAIINX B IPUPOJIE,
OBITY ¥ Ha MPOU3BOJICTBE; IKOJIOTHYECKH TPAMOTHOTO TTOBEACHUS
B OKpY’KaIoIleH cpeae;

OIICHKH BJIUSIHHSI XUMHYECKOTO 3arpsi3HEHUS OKPY>KArOIIei
Cpelibl Ha OpraHU3M Y€JIOBEKa U JPYTUe KUBbIE OPTaHU3MBI;
Oe3o0macHoOl paboThI ¢ BellecTBaMU B Jaboparopuu, ObITY U Ha
MIPOU3BOJCTBE; ONPEIEICHUS BO3MOKHOCTH POTEKAHMS
XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMUHBIX YCIOBHUSIX M OLEHKH MX
MOCIIeACTBUM;

pacro3HaBaHus U UACHTU(GUKAIINN BaKHEHIITNX BEIIECTB U
MaTepHaloB; OLIEHKU KauyeCTBa MUThEBOW BOJbI U OTAEIIbHBIX
MUIIEBBIX MPOJAYKTOB; KPUTHYECKOU OIEHKH JIOCTOBEPHOCTH
XUMHUYECKON HHPOpMAIUH, OCTYMAIOIEH U3 pa3IuIHBIX
HMCTOYHHKOB.

OO0BACHATH POJIb OMOJIOTUU B (POPMUPOBAHUN HAYYHOTO
MHUPOBO33PEHUS;

BKJIaJ] OMOJIOTMYECKUX TEOpUid B (HOPMUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTUHBI MUpPA; €INHCTBO KUBOU U
HEXUBOU IIPUPOBI,

POJICTBO KMBBIX OPraHU3MOB; OTPULIATEIBHOE BIMSHUE
QJIKOT0JIs1, HHKOTHHA, HAPKOTUYECKUX BEILECTB Ha
IMOPHOHAIIEHOE U TOCTAIMOPHOHANIBHOE Pa3BUTHE YETIO0BEKa,
BIIMSTHUE 3KOJIOTHYECKHX (PaKTOPOB Ha )KMBOTHBIX U YEJIOBEKA;
B3aMMOCBS3U U B3aUMOJICHCTBUE OPTaHU3MOB U OKpPY>KaroIen
Cpelbl; IPUYUHBI U (PAKTOPHI IBOJIOLINUH, U3MEHAEMOCTh BU/IOB;
HapyLIEHUs B pa3BUTUH OPraHU3MOB, MyTallUM U UX 3HAUYEHUE B
BO3HHUKHOBEHUH HACIIEJICTBEHHBIX 3a00JI€BaHUI; YCTOWYMBOCTb,
pa3sBUTHE U CMEHBI HIKOCHUCTEM; HEOOXOAUMOCTh COXPAaHEHHUs
MHOT000pa3usi BUIOB.

3Haer:
CMBICJI HOH?ITI/II\/'IZ eCTeCTBeHHOHay‘-IHHﬁ METO/ ITO3HaHUsI,
AJIEKTpOMar-
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HUTHOC TI0JIC, 3JICKTPOMAruHuTHBIC BOJIHbBI, KBAHT, 9BOJIIOLIUSA
Bcenennoit, 60mb1110i B3phIB, COTHEUHAsI CHCTEMA, TAJIAKTHKA,
BKJIa/1 BEJIMKHUX YYECHBIX B (JOPMHPOBAHUE COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MHUDA.

pOJIb XMMHMHU B €CTECTBO3HAHUM, €€ CBSA3b C APYTUMHU
€CTECTBEHHBIMH

HayKaMH, 3HaY€HHE B )KU3HU COBPEMEHHOI'0 OOLIECTBA;
Ba)XHEHIINE XUMUYECKUE TIOHSATHS: BEIIECTBO, XMMUYECKHUIA
3JIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, HOH,
pajrKal, aJuIOTPOIUS, HYKJIH bl H U30TOIIbI, aTOMHBIE S-, P-, d-
opOUTaNIN, XUMHUYECKas! CBS3b, JIEKTPOOTPULIATEIBHOCTD,
BAJICHTHOCTbH, CTETIEHb OKHUCJICHUS, TMOpUAN3aLus opOuTanei,
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, MOJIb, MOJISIpHAs Macca,
MOJISIPHBINA 00BeM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHUS], KOMIUIEKCHBIE
COCIMHEHUS, TUCTIEPCHBIE CUCTEMBI, ICTUHHBIEC PACTBOPHI,
JNEKTPOIUTUYECKAS JUCCOLMALIUS, KUCTIOTHO-OCHOBHBIE PEaKIH
B BOJIHBIX PacTBOpPAX, THIPOJIN3, OKICICHHE U BOCCTAHOBIICHHE,
3JIEKTPOJIN3, CKOPOCTh XMMUYECKOH peaKkIuy, MEXaHU3M
peaKIyu, KaTalu3, TEIUIOBOW dPPEKT peaKIiu, SHTAIBIIN,
TEII0Ta 00pa30BaHUsL, SHTPOIIUS, XUMHUECKOE PAaBHOBECHUE,
KOHCTaHTa PaBHOBECHSI, YIIIEPOAHBII CKeJeT, (yHKIIMOHATbHAS
rpymna, TOMOJIOTHUS, CTPYKTYpHasl U IPOCTPAHCTBEHHAS
U30MEepHsl, MHAYKTHUBHBIN 1 Me30MEpHBIH 3(h(PeKThI, aeKTpodu,
HYKJICOpUI,

OCHOBHBIE THIIBI PEAKLINN B HEOPTAaHUYECKOW U OPraHUYECKON
XUMHUU;

OCHOBHBIE 3aKOHBI XIMHU: 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH TMOCTOSIHCTBA cOcTaBa BellecTs, [lepuonuuecknit 3aKoH

J .. Menneneena, 3akoH ['ecca, 3akoH ABorajpo;

OCHOBHBIE TEOPUH XUMHHU; CTPOCHHUS aTOMa, XMMUYECKOH CBSI3H,
AIIEKTPOIIMTUIECKOH TUCCOIMAIINH, KHCIIOT ¥ OCHOBAaHUIHA,
CTPOEHUSI OPraHNYECKUX U HEOPraHUYECKHX COeAMHEHHH
(BKJTFOUAS] CTEPEOXUMHUIO), XUMUYECKYIO KHHETUKY U
XUMHUYECKYIO TEPMOJUHAMUKY;

KJIacCU(UKAIMIO 1 HOMEHKIIATYPY HEOPTaHUIECKHUX H
OpPraHUYECKUX COeTMHEHUH;

NPUPOIHBIE HCTOYHHUKH YTIIEBOAOPOIOB M CITOCOOBI HX
nepepabdoTKH;

BEIIECTBA U MaTEPHAIIBI, IMMPOKO UCIIOIb3yeMbIE€ B IPAKTHKE:
OCHOBHBIE METAJUIbI M CIUIAaBbI, TpaduT, KBApIl, MUHEPAJIbHBIE
yoOpeHusi, MUHEPaJIbHBIE U OPTaHUYECKHUE KUCIIOTHI, IIeII0YH,
aMMMaK, yTrJIeBOI0PO/Ibl, (PEHOJ, AaHWIIMH, METaHOJI, 3TaHOJ,
ATHJICHTJINKOJIb, TIUIEPHH, (OPMAITbACTHI, alleTAIbICTH I,
alleToH, TJII0K03a, caxapo3a, KpaxMall, KIeT4arka,
AMHHOKHCIIOTHI, OSJIKH, ICKYCCTBEHHBIE BOJIOKHA, KaydyKH,
IUIACTMACCHI, )KUPBI, MbLJIa U MOIOILIME CPENICTBA.

OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPUN U
3aKOHOMEPHOCTEM: KIIETOYHOW TEOPHH, SIBOIOLMOHHOTO YUYEHHS,
yuenust B.M.Bepnanckoro o 6uocgepe;

CTpOeHHE U (PYHKITMOHHUPOBAHUE OMOJIOTHIECKUX OOHEKTOB:
KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPBI BHJIa M SKOCHCTEM;
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CYIITHOCTh OMOJIOTUYECKHUX MPOIECCOB: MUTAHUS, IbIXaHUS,
JBUKECHHUSI, PA3MHOKEHUS;

BKJIAJ BBIJAIOIIUXCS (B TOM YUCJIE OT€UECTBEHHBIX) YUCHBIX B
pa3BUTHE OMOJIOTHYECKON HAYKH;

OMOJIOTMYECKYI0 TEPMUHOJIOTHUIO M CUMBOJIHKY;

S. Meroauyeckue peKOMEH AU U
5.1. MeToanuyeckue peKOMEeHIAIUN NPenoJaBaTesIio

W3yuuB conepkaHue y4eOHON TUCIUIUIMHBI, IIeIeco00pa3Ho pa3paboTaTh MaTpuily Haubosee
MPEIOYTUTENBHBIX METOI0B 00yUeHHs U (HOPM CaMOCTOATEIHHONU pabOThI CTYACHTOB aJeKBAaTHBIX
BHJIaM JICKIIMOHHBIX U CEMUHAPCKUX 3aHATUH.

Heo0xomumo mpenycMoTperb pa3BUTHE (HOPM CaMOCTOSTENbHON pabOoThl, BHIBOJAS CTYAECHTOB K
3aBEPIICHHUIO 3YYCHUIO YI€OHOH JUCIUILIMHEI Ha € BBICUINIA YPOBECHb.

ITaxet SaI[aHI/Iﬁ JJIA CaMOCTOATEIbHON pa6OTBI CJICAYCT BblAaBaThb B HA4aJIC CEMECTpa, OIIPCACINB
MNpEaACIbHBIC CPOKH UX BBINIOJIHCHUSA U CAAYHU.

By3oBckas nekius — raaBHOE 3B€HO TUAAKTHYECKOro Iukia o0ydenus. E€ uensb - popmupoBanue y
CTYJICHTOB OPHEHTHUPOBOYHOM OCHOBBI ISl TMOCJEAYIOIIETO YCBOCHMSI MaTepuaja METOAO0M
camocTosTenbHO paboThl. CoaepkaHuE JEKIUU JOJKHO OTBEYATh CIEAYIOIIUM JUIAKTUYECKUM
TpeOOBaHUSAM: U3JI0KEHUE MaTepHalla OT IPOCTOTO K CIOKHOMY.

- JJIOTUYHOCTB, YETKOCTh U SICHOCTb M3JI0KCHUSI MaTtcpuala;

- BO3MOXHOCTb HpO6H€MHOFO H3JI0KCHHA, HHCKYCCHﬁ, Juajaora C OCJIbHO aAKTHUBU3allUU
ACATCIIbHOCTU CTYACHTOB;

- TECHass CBsI3b TEOPETUUYECKUX TIOJIOKEHUH W BBIBOJOB C TMPAKTUKOW ©  Oymymiei
npohecCHOHANBEHOM e TENILHOCTH CTY/IEHTOB;

- OMopa CMBICTIOBOM YacTH JIEKIIMA Ha MOAJUHHBIC (DAKTBI, COOBITUS, SBIICHUS, CTATHCTUYECKUE
JaHHEBIE.

CeMuHap TpOBOAMUTCSA IO Y3JIOBBIM M HauOosiee CIOXHBIM BOIIpOCaM Y4eOHOW MpOrpammbl.
['maBHasg u ompenensionias OCOOCHHOCTh JIFOOOI0 CEMHHapa- HaJU4Yue 3JIEMEHTOB IHCKYCCHH,
pOoOJIEMHOCTH, JUAJIOTa MEX]y MPENoIaBaTeNIeM U CTyIeHTaMH, U CAMUMU CTYACHTAMHU.

[Tocne mpoBeaeHUs IEPBOTO CEMUHAPCKOTO Kypca, HAUMHAIOIIEMY MPEToAaBaTelNio 1e1eco00pa3Ho
OCYILECTBUTH OOIINH aHATIN3 MPOJICIIAHHON PaObOThI, U3BJIEKAs IIPU ITOM I10JIE3HBIE YPOKH.

[Ipy mnpoBeneHMM aTTECTAllMM CTYJEHTOB Ba)XHO BCErJa IOMHHUTb, YTO CHCTEMAaTUYHOCTb,
00BEKTHUBHOCTb, ApIYMEHTUPOBAHHOCTh — IIABHBIE MPUHIIMITBI HA KOTOPBIX OCHOBAaHBI KOHTPOJIb U
OlLICHKa 3HaHUM CTyAeHTOB. [IpoBepka, KOHTPOJIb M OLIEHKA 3HAHUI CTyAeHTa TpeOyIoT yueTa ero
UH/IMBUYAJIbHOTO CTHJIS B OCYIIECTBICHUU Y4eOHOW JEATENIbHOCTH. 3HAHUS KPUTEPUEB OLIEHKU
3HaHUU 00s3aTeNbHO IS IPENoaBaTelisd U CTyJAeHTA.

K uncny ucnonb3yeMbIX B paMKax JaHHOM JUCIUILIMHBI 00pa30BaTEIbHBIX TEXHOIOTHI MOKHO
OTHECTHU:

e TpaduIHUOHHBLIC O6p330BaTeJ'H)HBIe TEXHOJIOTHH,
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po0JIeMHOE 00YYCHHE; TEXHOJIOTHUS JUATIOTOBOTO OOYYCHHUS U Pa3BUTUE KPUTHUECKOTO
MBIIUICHUS

HUI'POBBIC TCXHOJIOTUU (I/ICHOHL3OBaHI/I€ B OGy‘-ICHI/II/I POJICBBIX, ACTIOBBIX, U APYI'UX BUI0B
00ydJarouux urp);

HHTCPAKTUBHBIC TCXHOJIOTUH

UH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHU ¥ TEPMEHEBTHYECKIE METO/IBI;

BH/Ibl OFPA3OBATEJBHBIX TEXHOJIOT U

1. TpangnuuoHHble 06pa3oBaTe/ibHbIE TEXHOJOTUH OPUEHTUPYIOTCSA HA OPraHU3aINI0
00pa30BaTeNbHOTO MpoIiecca, IPEANOIATAIOIIYI0 IPSIMYIO TPAHCIALUIO 3HAHUHN OT IIpenoaaBaTess
K CTYACHTY (IPEUMYIIECTBEHHO Ha OCHOBE O0BSICHUTEIHHO-MITIOCTPATUBHBIX METO/IOB O0Y4EHUS).
VYyeOHasi 1eITeIbHOCTh CTYICHTa HOCUT B TAKUX YCIOBUSX, KaK MPABUJIO, PEIIPOTyKTHBHBIN
XapakTep.

[Tpumepst Gpopm yueOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAJAUIIMOHHBIX TEXHOJIOTHH:

WNudopmanronHas JIEKIUs — MOCIeI0BaTEIbHOE N3JI0KEHHE MaTepraja B JUCIUIUTMHAPHOM
JIOTHKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU (MOHOJIOT
npenojaBaTens).

CemMuHap — 3BpucTHYECKas Oece/a mpenoiaBaTeis U CTYIEHTOB, 00CYXKIeHUE 3apaHee
MOJTOTOBJICHHBIX COOOIIEHUH, TPOSKTOB MO KaXIOMY BOIIPOCY IIaHA 3aHATHUS C CJUHBIM
JUISL BCEX TIEPEYHEM PEKOMEHTyeMOii 0053aTeIbHOM U JIOTIOTHUTEIIBHOM JTUTEPATYPHI.
[IpakTHdeckoe 3aHATHE — 3aHATHE, TOCBALICHHOE OCBOSHHIO KOHKPETHBIX YMEHHUN U
HaBBIKOB 110 TIPEJIOKCHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opraHu3anus yaeOHoi paboThl C peaTbHBIMU MaTePUATBHBIMU U
UH(POPMALIMOHHBIMH 00BEKTaMH, SKCIIEPUMEHTANIbHAs paboTa ¢ aHaJIOrOBBIMU MOJICIISIMU
pEATBbHBIX 0OBEKTOB.

2. TexHoJioruu nNpooJ1eMHOro 00y4eHusi — OpraHu3alus 00pazoBaTEeIbLHOIO Mpolecca, KOTopas
IpeJoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHNE YYEOHBIX MPOOIEMHBIX CUTYALIUN
JUIsL CTUMYJIMPOBAHNE aKTUBHOM I03HABATEIbHON JESITENBHOCTH CTYIEHTOB.

[Tpumeps! popm yueOHBIX 3aHATHHA C UCIIOIB30BaHUEM TEXHOJIOTHHA MPOOIEMHOr0 00y4eHUs:

[TpobnemHas nekuus — U3JI0KEeHUEe MaTepHaia, Ipernoiararolee MoCTaHOBKY MPOOIEMHBIX
U IUCKYCCHUOHHBIX BOIIPOCOB, OCBEIICHNUE PA3IMUHBIX HAYYHBIX ITOJX0/0B, aBTOPCKHE
KOMMEHTAapUH, CBSA3aHHBIE C PA3JIMYHBIMHA MOJEISIMU MHTEPIPETALUN U3y4aeMOr0
MarepHaa.

Jlexuust «BBoemM» (OMHapHast JEKIMs) — U3JI0’KEHHE MaTepHaia B (hopMe TUaIorudeckoro
oOuIeHus IByX IpenojaBaTeniell (Harnpumep, peKOHCTPYKINS JUallora mpeicTaBuTeNnen
Pa3IMYHBIX HAyYHBIX IIKOJ, y4YEHOTO» U «IIPAKTUKa» U T.II.).

[TpakTrueckoe 3aHsATHE B OopMe MPAKTUKyMa — OpraHu3aius yueOHol padoThl,
HalpaBJIeHHas Ha PelIeHrne KOMIUIEKCHOH yueOHO-TI03HaBaTeIbHON 3a71auHl, TpeOyIomel ot
CTYJEHTa MPUMEHEHHSI KaK HayYHO-TEOPETUUECKUX 3HaHUH, TaK U MPAKTUUYECKUX HaBBIKOB.
[TpakTHyeckoe 3aHATHE HA OCHOBE KeCc-MeTo/1a («METOI KEUCOBY, «KEHC-CTaIn») —
oOydeHre B KOHTEKCTE MOJEIMPYEMOM CUTYyalllH, BOCIPOU3BOISIIEH peabHbIE YCIOBHUS
HAY4YHOM, POU3BOICTBEHHOM, 001IeCTBEHHOH AeaTebHOCTH. O0ydaronuecs JOMKHBI
MIPOaHAIM3UPOBATH CUTYAIUIO, Pa300paThes B CyTH MPOOIIEM, IPEIOKUTH BOSMOXKHBIE
peleHus 1 BeIOpaTh yuliee u3 HUX. Kelicel 6a3upyroTcs Ha peaqbHOM (aKTHUECKOM
MaTepHale UK e MPUOIMKEHBI K pealbHOM CUTYallHH.

3. I/IFPOBbIe TEXHOJOIMM — OpraHu3amusa O6p3.30BaTCJ'IBH01"O nponecca, OCHOBaHHAA HA
PEKOHCTPYKIIUHU MO)IeJIeﬁ MOBEACHUS B paMKaX MPECIJIOKCHHBIX CHCHAPHBIX yCJ'IOBPIﬁ.
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[Tpumeps! popm yueOHBIX 3aHATHIA C UCIIOIB30BAaHUEM HUTPOBBIX TEXHOJIOTHA:

e JlenoBasi urpa — MOJICTMPOBAHNE PA3TMYHBIX CUTYAIMil, CBA3aHHBIX C BEIPAOOTKON U
INPUHATHEM COBMECTHBIX PELICHUH, 00CYK/IEHHEM BOIIPOCOB B PEXKHUME «MO3TOBOTO
HITypMay, pEKOHCTPYKLHUEH (PYHKIIMOHAIBHOTO B3aUMOICHCTBHS B KOJJICKTHBE U T.I1.

e Ponesas urpa — umuTanys UM PEKOHCTPYKLUSA MOJIEIEH POJIEBOTO MOBEACHUS B
IIPEIOKEHHBIX CLEHAPHBIX YCIOBUSAX.

4. NHTepaKkTHUBHBbIE TEXHOJOTHH — OpraHU3aIMs 00pa30BaTEIHLHOTO MPOIIeCcca, KOTOpast
mpeJnoiaraeT akTUBHOE M HEJTMHEHHOE B3aUMOICHCTBHUE BCEX YUACTHUKOB, JOCTH)KEHHE Ha 3TOM
OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsi HUX 00pa3oBaTeIbHOro pesynsrara. Hapsay co
CIELUATM3UPOBAHHBIMU TEXHOJOTUSMH TaKOTO POJa MPUHIIUI HHTEPAKTUBHOCTH MPOCIICKUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTeNbHbIX TEXHOIOTUNH. THTepakTUBHOCTH MOpa3yMeBaeT
CyOBbeKT-CyObEeKTHBIE OTHOILICHHS B X0JIe 00pa30BaTEILHOTO MpoIecca U, KaK CIEICTBHE,
dbopMupoBaHue camopa3BHUBarolielics HH(HOPMALMOHHO-PECYPCHO Cpeabl.

[Tpumepst popm yueOHBIX 3aHATHI C UCTIONB30BAHUEM CIIEUATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUHU:

o Jlexuus «oOpaTHO CBSI3U» — JIEKLMSA—TIPOBOKALMA (M3JI0’)KEHUE MaTepualla ¢ 3apaHee
3arJaHUPOBAHHBIMU OIIMOKAMHU), JEKIUsA-0ecena, TeKIUs-TUCKYCCHUs.

o CemuHap-AMCKYycCUsl — KOJUIEKTUBHOE 00CYXKIEHUE KaKOTr0-IM00 CIIOPHOTO BOIIPOCA,
po0JieMbl, BBISIBJICHHE MHEHUHN B TPYIIIIE.

5. Un(dopmaninoHHO-KOMMYHUKAIIMOHHBIEe 00pa3oBaTe/bHbIe TEXHOJOTHH — OpraHu3alus
00pa3oBaTebHOrO Mpoliecca, OCHOBAaHHASL HA IPUMEHEHUH CIIELUATM3UPOBAHHBIX IPOrPAMMHBIX
Cpell U TEXHUYECKUX CPEICTB pabOThl ¢ HH(pOpMALIUEH.

[Tpumepst popM yIeOHBIX 3aHATHI C HCIIOB30BAaHHEM HH()OPMAIIMOHHO-KOMMYHHKAITUOHHBIX
TEXHOJIOTUH:

o Jlekuusa-Busyanusanus — U3JI0KEHUE COACPKAHUS COITPOBOKIAAETCS IIPE3CHTALUEH
(eMoHcTparueil yueOHbIX MaTepraioB, IPEICTaBICHHbBIX B Pa3JIMUHbIX 3HAKOBbIX
cucreMax, B T.4. WIUTIOCTPATUBHBIX, TpapUUECKHX, ayIMO0- U BHJIEOMAaTEPUAIIOB).

o Ilpaktuueckoe 3aHsTHE B (hOpME MTPE3ECHTALIMH — IIPEJCTABICHUE PE3YIbTAaTOB IPOEKTHOMN
WJIU UCCIIEI0BATEIbCKON JEATENBHOCTH C UCIIOIb30BAHUEM CIIELIMAIIU3UPOBAHHBIX
IIPOTPaMMHBIX Cpel.

ITox MHHOBAMOHHBIMM MeTOJAMHU B 00pPa30BaHUH I10JIPa3yMEBAOTCSI METO/Ibl, OCHOBAHHBIE Ha
MCIIOJIb30BaHNHU COBPEMEHHBIX IOCTHKEHUIN HAYKHU U MH(POPMAIIMOHHBIX TEXHOJIOTHH B
oOpa3oBanuy. OHM HaIPaBJIEHbI HA MOBBIIEHUE Ka4eCcTBA MOATOTOBKU IIyTeM Pa3BUTHS Y
CTYJEHTOB TBOPUYECKUX CIIOCOOHOCTEN U caMOCTOsTeNbHOCTH. OHU IPEaNoaraloT IpuMeHeHHe
UH(POPMALIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, a TaKkKe Y4eOHO-METOAMYECKIX MaTepHaJIoB,
COOTBETCTBYIOIIMX COBPEMEHHOMY MHUPOBOMY YPOBHIO, B IIPOLECCE MPENOJABAHNS TUCIUILIAHBIL:

- MCIIOJIb30BAaHNE MYJIBTUMEAUMHBIX YUEOHNUKOB, JIEKTPOHHBIX BEPCHH 3KCKITFO3UBHBIX KYPCOB B
[IPENOIaBaHUU JUCLIUILIAHBL;

- UCIIOJIb30BAHHUEC MEAUApPCCYPCOB, BHHHKHOHCHHﬁ, OJICKTPOHHBIX OMONHMOTEK U I/IHTCpHCT;
- KOHCYJIbTHUPOBAHUC CTYACHTOB C UCITOJIb3OBAHUEM 3J'IGKTpOHH0171 IIOYTHI,

- UCIIOJIB30BAHUE NPOTrPaMMHO-TIEAArOrH4Y€CKUX TECTOBBIX Sa)IaHI/Iﬁ I TPOBEPKU 3HAHHI
CTYACHTOB U T.[I.
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KpOMe TOr'0, MHHOBAITMOHHLIC MCTOABI TAKKC ITPCATIOIAratoT 1 HpUMCHCHUC MCTOAOB AKTUBHOT'O
00yJeHUs:

- HIHTEPAKTUBHBIC METOJIbI O0yUEHHUS: KEHC-CTal, METO]] TPOCKTOB;
- METOJIbI MPOOJIEMHOT0 00YUYEHUS, PEIICHUE CUTYaTUBHBIX 3a/a4;
- MCCIIEIOBATENBLCKUE METOIBI;

- IPOBEJICHUE JICTIOBBIX U POJICBBIX UTP, KPYTIIBIX CTOJIOB Ha 0a3¢ COBPEMEHHBIX HH(DOPMAIIMOHHBIX
TEXHOJIOTHI;

Ha 3ansTusix npenogaBaTesib MOKET UCIOJIB30BaTh IIUPOKHUI CIIEKTP METOOB: OOBSICHUTEIHHO-
WUTIOCTPATHBHBIN, PENPOAYKTUBHBIHN, POOIEMHBIN, YaCTUYHO-TIOMCKOBBIN, HCCIIEIOBATEIBCKUIN 1
npyrue. CeMUHApCKUE 3aHSATUS TIPOBOJATCS B PA3IMUHBIX (hOpMax: IUCITyTa, KOJJIOKBUYMA,
TBOPUYECKOH TUCKYCCHH, KOH(EPEHIINH, C UCTIOTIb30BaHUEM UHIUBUIYaTbHBIX 3aJaHUM.

Cpenu akTyanbHbBIX JUIsl TAHHOW TUCIUIUIMHBI COBPEMEHHBIX METO/IOB O0YUYEHHS BBIICTIM:
e  CJIOBECHBIC METO/IbI (HCTOUHUKOM SIBIISICTCSI YCTHOE HIIM TIEYaTHOE CIIOBO);
e  HAMISJTHBIC METOJBI (MCTOYHUKOM 3HAHUH SIBISIFOTCS] HAOTFOJaeMBIC TTPEAMETHI, SIBIICHUS;
HarJISTHBIC TTIOCOOUs);
e MPAKTUYCCKUE METOMBI (CTYACHTHI IMOYIArOT 3HAHUS U BEIPA0ATHIBAIOT YMEHUS M HABBIKH,
BBITIOJIHSS IPAKTHYECKUE JICHCTBHS);
Baxxno npumeHsTh pritocockre TeopeTHISCKUe 3HAHKUS B PEIICHHH MTPAKTUYCCKHUX 3314,
CBSI3aHHBIX C peanu3anrell TpohecCUOHATBHBIX (PYHKIMA. ITO MO3BOJIUT aKTUBU3UPOBATH
MBICTTUTEIILHYIO JICITEITLHOCTD CTYJICHTOB Ha CEMUHAPCKHX 3aHSATHSAX, CBSI3aTh TEOPETHUCCKUC
MIOJIOKCHHUS C MPAKTHYECKOW KHU3HBIO IMYHOCTH M COLIMYMA, BBIZICITUTh TEHICHIMH, 3HAYUMBIC JIJIS
COBPEMEHHOCTH.
[ToaTomy cpei KOMIIOHEHTOB YIeOHOH JIeATETPHOCTH BBIJICIINM YUe€OHYI0 3a/1a4y KaK
NMPaKTHYECKYIO 32/1a4y, B IIPoOIIecce PEUIeHUS] KOTOPOH OTKpPBIBAETCsI 0000IIEHHBI coco0
pENICHHS dTOW 1 BCEX OJHOTUIHBIX 3a/1a4. [Ipudem ydeOHas 3a7a4a MOKET CUATATHLCS TI0-
HACTOSAIIEMY PEIIEHHOM TOJIBKO TOT/A, KOT/1a B CyOBEKTEe MPOU3OIILIHN 3apaHee 3aJaHHbIe
W3MEHEHUs (T.€. OH OTKPBUI M OCO3HAJ CIIOCO0 €€ pelieHus).
5.2. MeTonnuyeckune peKOMEHIAIUH N0 OPraHU3AIHUHN CAMOCTOSITETbHOI

padoThI CTYICHTOB

B nauane oOyueHust HeOOXOAUMO 03HAKOMUTHCS C IPOTPaAMMOi Kypca U 0OLIUMHU
TpeOOBaHUSIMU K €r0 OCBOEHHIO, OTPAKEHHBIX B CIEAYIOIINX 005S3aTeIbHBIX pa3Jienax:

- KaJIeHJJapHO-TeMaTH4YeCKUH IJIaH Kypca;

- IEPEYEHb TEM, NOAJIEKAIINX CAMOCTOSITEILHOMY U3YUEHUIO;

- CIIUCOK OCHOBHBIX YUEOHBIX TOCOOHI U PEKOMEHIyeMOM JTUTEPaTyphl;
- 3a/1aHNE AJI CEMUHAPCKUX 3aHATUM;

- CIIMCOK KOHTPOJIBHBIX BOIIPOCOB K 3a4€TY,
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- KOHTPOJIBHBIC TCCTOBBIC 3a/laHUs 1JIS1 IPOBCPKU PE3YJILTATOB O6y‘-ICHI/IH.

Nzyuenne yuebHoro Kypca «EcTecTBO3HaHNE) MPEAIonaraeT 3HakOMCTBO C MaTEpUaoM,
BBICTPOCHHBIM 110 IPUHLUITY IPUHAAJIEKHOCTH K OTPACIISIM HAyYHOT'O 3HaHUs. DTUM OOBSCHSIETCS
HE00XOUMOCTb €r0 IOCIIEI0BATEIBHOIO OCBOEHUS OT TEMBI K TEME, UTO I103BOJISIET YSICHUTD
B3aMMOCBATH OTPACJICl HAyYHOr'o 3HaHMs. PexkoMeH1yeTcs BHUMATENbHO O3HAKOMUTHCS C
U3JI0KEHHEM OT/ICIbHOM TeMbl B OCHOBHOH y4eOHOM IuTepaType, Mociie 4ero 00paTUThes K
KOHTPOJIbHBIM BOIIPOCAM IO JJAHHOM TeMe C 1IeJIbI0 YACHEHMs KauecTBa NpuoOpeTeHHbIX 3HaHuil. B
IpoLIeCCe OCBOEHUsI yueOHOr0 MaTepHaa Mo Kaxx oMy U3 OJI0KOB BaXKHO:

- IOJTYYUTh YETKOE Mpe/ICTaBIeHUE 00 00BEKTE N3YUYEHUS U COJICPKAHNUS OCHOBHBIX
BOIIPOCOB T10 TEME, OBJIAJIETh HEOOXOAUMBIM HH(POPMAITMOHHBIM MUHUMYMOM;

- OCBOMTD ITOHATHIHBIN annapaT (TEpMHHOJIOTHIO), IPEICTABICHHBIN B KaX/10M U3 Pa3/ieiioB
IIPOTrpaMMbl, ONUPasiCh HA OCHOBHBIE yueOHbIe TOCOONS;

- OBJIAZIETh METOIaMHU M METOJMKaMH cO0pa HHGOPMALIUU — BEIpabOTATh MPEACTaBICHUE O
KpYTe UCCIIEA0BATENLCKUX MPOOJIEM U EPCICKTUBHBIX HAPABJICHUH B Pa3BUTHH COBPEMEHHBIX
€CTECTBEHHBIX HayYK.

B npornecce n3ydenns yueOHOM TUCIUTUITMHBI HEOOXOAMMO BBHITIOJTHEHNE KOHTPOIBHBIX
pabot. OHM NO3BOJISAIOT IPOBEPUTH KAYECTBO 3HAHUH KaK O KIFOUEBBIX MOHATHSX, TaK U
BO)XHEHIINX SIBIICHUSX B ITOJIC HAYKE.

Dopmul camocmosamenvbHol pabomol

CryneHTaM HEOOXOIMMO CAaMOCTOSITENIbHOE N3yUeHHE NIEPBOMCTOYHNKOB, MOHOTpaduii, yaeOHOU

JUTEpATyphl, yKa3aHHOM B rutaHaX. Kpome yCTHBIX OTBETOB Ha BOIIPOCHI HCIIOJIB3YETCs hopma
paboThI CO CTYIEHYECKUMU JOKJIaaMU U pedepaTaMu 0 yKa3aHHbIM IPUMEPHBIM TEMaM.

Ilpunoscenue
3agaHusA 1J151 CAMOCTOAITEILHOMH PadoThI CTY/ICHTOB
OcHogHble npoyeccvl U hopmvl ecmecmeenHo - HAYYHO20 MEMOOa NO3ZHAHUAL.

Bonpocul u 3a0anus ons camocmoamenvuoii pabomei

=

Merton I[eKapTa. YMeTh 00BSACHATH CYIIHOCTb METOJ 4, 3HAYCHUC JIs1 €CCTCCTBO3HAHUA.

2. DMIUpHM3M M palMOHAIM3M. YMETh OOBACHATH CyTh TNOHATHH, JaBaTh CPAaBHHUTENBHYIO
XapaKTePUCTHUKY U CHEIUPUKY.

3. Uctuna — npenMeT mo3HaHuA. OOBSICHATH MPHUMHY TMOWCKAa WCTHUHBI, JOKa3aTelbCTB
a0COJIIOTHON M OTHOCHUTEIHHON UCTHUHBEIL.
4. Cunres W aHamM3 - METOAbl TIO3HAHWS. YMETh OOBSICHATH CYTh TIOHSTHH, aBaTh

CPaBHUTEIbHYIO XapaKTEPUCTUKY U CHEIU(UKY.

5. AOcTpaknusi B ©CTECTBO3HAHMH. YMETh OOBSICHATH CyTh TIOHSATHS, 3HAUYCHHUE IS
€CTECTBO3HAHUA.

Temwbl 0ok1a008

1. Pene Jlexapr.
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2. Omin4uTenbHbIE 0COOEHHOCTH PEIUTHU U HAYKH.
3. CoOTHOIIICHHE €CTeCTBEHHBIX HAyK M (puiIocodum.
4. CucremMHOCTb B Hayke. OCHOBHBIE IPUHIIUIIBI U KATETOPHUH.

Cogepemennuvie cpedcmea ecmecmeenno — HAyUHbIX ucciedosanuil. /locmuicenus
ecmecmeo3HaHus.

Dopma npogederuss — ceMuHap.
Bonpocul u 3a0anus ons camocmosmenvhoi pabomot

1. Ucnonb3oBanue Ja3epHON TEXHUKHU I U3YUCHUS KUBBIX OPTraHU3MOB.
2. CHHXpOHHBIC UCTOYHHUKH U3ITYICHHUS.

3. PeHTreHOCTpYKTYpHBIN aHaIN3 MPU U3YYEHUH KUBBIX OPraHU3MOB.

4. JlocTr>XKeHUS! €CTECTBO3HAHMUSL.

Temwbt Ookna008

Hetitpororpadusi.
XHUMHUYECKUE JIA3EPBHI.
Mertona siiepHOTO pe3oHaHca.
I'enoM yenoBexka.

AP

Cocmae, cmpoenue u hyHKyuU Kiemox.
Dopma nposedeHust — ceMuHap
Bonpocul u 3a0anus ons camocmosimenvrotl pabomuol

1. XapakTepucTuKa CTpOCHUS MOJIEKYJ YIJIEBOAOB B CBSI3U C UX (DYHKIUSAMHU B KIIETKE.

2. OYHKIMH TIIFOKO3bI, IEJUTIOJIO3BI, Kpaxmalia, TITIMKOTeHa B OpraHu3Me.

3. XapaKkTepucTHKa CTPOCHHs MOJIEKYJT OEJIKOB B CBS3U C UX (PYHKIUSAMH B KIIETKE. .

4. Cx0/ACTBO OEIKOB C HYKJIEMHOBBIMU KHUCJIOTaMHU.

5. OcOOGEHHOCTH CTPOEHUSI MUTOXOHIPUHN M XJIOPOIIJIACT, B CBA3H € UX (YHKIUAMU B KIIETKE.
6. CBs3b CTpOCHHE si/Ipa KIIETKH U €ro QYHKIUH B KIIETKE.

Temwbt 0okn1a008

1. 3apoxneHue GMOJIOTMM KaK HAYKH.

2. buo-, Makpo-, MUKPO3JIEMEHTHI M UX POJIb B )KU3HU PAaCTECHUSI.

3. JlokasareynbCTBa NMEPeIBUKEHNS OPTraHUYECKUX U HEOPraHUYECKHX BEIECTB B PACTEHUH.
4. BwutamuHbI, PEpMEHTHI U TOPMOHBI U UX POJIb B OPraHU3ME.

5. CrpykTypHOE U (PYHKIIMOHAIEHOE PA3IUUMe PACTUTENbHBIX U JKUBOTHBIX KJIETOK.

Buowt oomena sewecms.
Dopma npogedenuss — KOHMpoIbHAs paboma
Bonpocwet u 3a0anus ons konmponvHot pabomol
1. Jlokaxxute, 9TO KJIETKA CTPYKTYpHAas ¥ (YHKIIMOHAIbHAS SIMHHIIA )KUBBIX OPTaHH3MOB.
2. 3aMOJIHUTE CXEMY: MaKpO3JIEMEHTHI - ...

Xn)mqecxne JIEMEHTEI
XMMHYECKUH COCTaB KIIETKU MI/IKpO}ﬂCMCHTH - ...
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AN HEOPTLAHMYECKHE - ...
BemectBa
OpraBNuecKHe - ...

3. ITouemy ogHUM K3 HEOOXOMMBIX YCIOBHUI MTPOPACTAHHS CEMSH SIBIISICTCS HAJTMYHE BOJBI?
4. OT™MeThTE OCOOCHHOCTH CTPOCHUS YITIEBOJIOB, IEPEUUCIUTE X OCHOBHBIC (DYHKITHH.
5. OTMeThTe 0COOCHHOCTH CTPOCHUS JIMIUAOB, IEPEUUCIUTE NX OCHOBHBIC (DYHKIINH.
6. Kak nposiBisiercst pepmenTaTuBHas QyHKIHS OSTKOBBIX MOJIEKYN? UTO 03HaYaeT BhIpayKeHHE
«cnenn(puIHOCTD NeUCTBHS (hepMEHTaN?
7. 3amonHATE TAOIUILY:

Ilpusnaxku JHK PHK

COCTaB

CTPYKTypa

MECTO B KJICTKE

byHKIUS

8. Kakoii nporiecc Ha3bIBAIOT:

Perumkanuen JIHK - ; Tpanckpunuuen - ; Tpancisauuei - .

9. Kakyto posib urpaet HuToImia3Ma B KHU3HU KICTKH?

10. O0bscuute 3anuck: JIHK  PHK  Gemox.

11. JlaiiTe onpeneneHue: roMeoctas - ; (GepMEHTHI - ; XeMOTPO(DBI -.

12. Pa3znenure Ha J1Be IpyMIIbI : a) OHOOIMMEpPHI, 0) OpraHnyeckue HeOOJIbIINE MOJIEKYJIIbI —
MPOCTHIE caxapa, OeNKH, YTIeBOAbI, HYKJICHHOBBIE KUCIOThI, TOPMOHBI, MUTMEHTHI, aMUHOKHUCIIOTHI,
HYKJICOTH/I.

13. B ueM 3axitouaercsi ctpoutenbHas QyHKIUS OeIKOB?

14. Kakue opraHesuibl SBIsSOTCS KICTOUHUKOM AT®D?

15. Ykaxure rnaBHble pyHKUIUU SApa B KIETKE.

16. Yto siBnsieTcst eAMHUIIEH TEHETHYECKOT0 Koaa?

17. Yto Takoe reHeTUYeCKui Ko, KaKOBO €ro 3HaueHue. PackpoiiTe Takoe CBOMCTBO
TEHETUYECKOTO KOJIa, KaK OJJHO3HAYHOCTbD.

Memoouueckue YKA3aHUA K 6blN0OJIHEHUIO. BBITIOJIHACTCA MMCbMCHHO IO BapyaHTaM. BpeMSI

BbINIOJIHEHMS 35 MunHyT. 3aganus | Bapuanra: 1,2,3,4,6,7,8,9,10,14; 3ananus 2 Bapuanra:
1,3,5,7,11,12,13,15,16,17

Pazmnoxncenue u unougudyanvhoe pazgumue 0pZanu3mos.
@Dopma npogedeHus — npakmuyeckas paboma c snemeHmamu beceovl
Bonpocul u 3a0anus ons camocmoamenvuoii pabomei

1. JleneHue KIETKH — MUTO3.
2. JleneHue KIETKU — MEHO3.

Memoouueckue pexomenoayuu k pabome: COCTaBIEHUE CXEMbl MUTO3a 10 KOHCIIEKTaM JIEKIUH.
3akonomeprnocmu nacnedoeanusn npusnakos. OcHosHvle 2eHemuvecKue NOHAMUSL.
dDopma npogedenus — npakmuieckas paboma — peuieHue 3a0a4
Bonpocwi u 3a0anus ons camocmoamenvHou pabomol

1. OObsACHUTD TEpMUHBI: TUOPUIBI, JOMHHAHTHBIE TPU3HAKHU, PEIECCUBHBIE IMPU3HAKH,
TOMO3HTOTHI, [€TEPO3UTOTHI, pacIleIVIeHUe, aljIelIbHbIe T€Hbl, TaMeThl, TEHOTHI, (DEHOTHII.

2. Pemienue 3amaau.
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1. Beruncnute TUIBI TaMET, KOTOPBIE 00Pa3yIOTCs Yy CIEAYIOMHUX 0co0ei: a)y
ocobu ¢ reHotunom AABB;

0) y ocobu c renoturiom AABB/Ix;
B) y ocobu ¢ renotunom AaBeJ/InPpKK;

2. Y 4enmoBeka 4eThIpe rpynmsl KpoBu B cuctemMe ABO 00yClOBICHBI B3aUMOJCHCTBHEM TPEX
aJJIeNbHBIX TEHOB:

a) Marp co |l rpynmoit kpoBu umeer pebeHka ¢ | rpynmoit KpoBu. YCTaHOBUTE BO3MOIKHBIC
TPyNIbI KPOBH OTIIA.

0) B poaunsHOM AoMe mepenyTaiu JIByX Majdb4ukoB. Pogurenu ognoro u3 Hux umerot | u ll
rpymmsl KpoBu, poautenu apyroro |l u IV. HccnenoBanue mokaszasno, 4To AeTH UMEIOT | 1

IV rpynnel kpoBu. Onpenennure KTo Y€l ChIH.

3. Y uenoBeka 6mm3opykocth (M) JOMUHUPYET HaJ HOPMAJIbHBIM 3peHUEM, a Kapue riasa (B)
HaJ| TOTyOBIMH.

VY ronybornazoi OIM30pyKOMl KEHIIMHBI OT Opaka ¢ Kaperia3blM MYKUYMHOW C HOPMaJIbHBIM
3peHHEM DPOAMJIICS Kaperjasbplii Oin30pykuil peOeHOK. MOKHO JIM yCTaHOBUTH T'€HOTHII

poautenen?

Memoouueckue pexomenoayuu x pabome: 3amanue N la, 16, 2a — BBINIOJIHSIEM B COBMECTHO B
rpynne. 3aganus N 1B, 26, 3 — camocTosiTensHas padora.

Buo, ezo kpumepuu u cmpykmypuot.
Dopma npoeedenusi — cemuHap
Bonpocvl u 3a0anus ons camocmosmenvrotl pabomul

1. OOBsACHUTH TEPMUHBI, IPUBECTU IMPUMEPHL: OMOJIOIHYECKH Tporpecc, OnoI0rHIecKuit
perpecc, apoMopdo3, HINOJaNTAIMs, JeTeHepalysl.

2. DOomounonssie uaen JK.b.Jlamapka u ux 3HaYeHHe A5 pa3BUTHUST OMOJIOTHH.
Hayunsie u coyuanvno — IKonomuuecKue npeonocvliku 603HuUKHoeenus meopuu 4. /lapeuna.
Dopma nposeodenus - beceda
Bonpocwt u 3a0anus ons camocmosmenvHou pabomol
1. Hcnonb3ys 3HaHMS 3aKOHOB F€HETUKH, I0Ka3aTh HEBO3MOXHOCTH HACIIEIOBAHUS
nprOOPETEHHBIX MTPU3HAKOB.

2. I[OKEBE[TCJ'ILCTB& 9BOJIIOLIUHA KUBLIX OPTraHU3MOB.

Temwr Ooxnaoos

=

[Ipennocbuiku BO3HUKHOBEHUS YBOJIOLMOHHON Teopun Y./lapBuHa.
2. Yapns3 lapBuH.

T'unomesuot npoucxoofcdenu}l HCU3HU.
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Dopma npogeodenuss — ypox - OUcnym

1.

Bonpocul u 3a0anus ons camocmosmenvhoii pabomot
['uoTe3bl MPOUCXOXKICHHS KU3HH HA 3eMIIe.
B3aumoomuowenus opzanuzma u cpeool.

IKonozusa Kax HayKa, ee 3a0auu u 3HayeHue.

Dopma npogedeHus — ypoK — cemMunap

no

o

Bonpocul u 3a0anus ons camocmosmenvhoi pabomol

3HATh OMpE/IENICHUs COO0IIecTBa, OMOTEOIIeHO3a, TPOYIIEHTOB, PEAYIIEHTOB, KOHCYMEHTOB.
[TpuBecTH IPUMEPHI arpOIEHO30B, BBIJACIUB MPOAYIICHThI, KOHCYMEHTBI, PEIYIICHTHI.
BosneiicTBue denoBeka Ha MPUPOAY HA PA3IMYHBIX ATAIAX Pa3BUTHS YEIOBEUCCKOTO
oO1recTBa.

PaznunbIe sK0IOTHYECKUE TTUPAMUIBI 1 COOTHOIICHHSI OPTaHU3MOB Ha KaXKIOW UX
CTYIICHH.

[TyTr OBBIIICHUS OMOJIOTHYECKOM MPOTYKTUBHOCTH B HCKYCCTBEHHBIX IKOCHCTEMAX.

PoJib MpaBUTEILCTBEHHBIX M OOINECTBEHHBIX 3KOJOTHYECKHX OpraHH3aluii B
COBPEMEHHBIX PAa3BUTHIX CTPaHAX.

Buocgepa, ee cmpyxkmypa u ¢pynkuyuu.

Dopma npogedeHusi — ypox — cemunap

N e

Bonpocul u 3a0anus ons camocmosmenvHot pabomul
[TpyunHBI U TPAHUIBI YCTOHYMBOCTH OUOCGHEPHI K BO3JCHCTBHUIO A€ATEIHLHOCTH JIIOICH.
[TpuBOIUTE IPUMEPHI KOHKYPEHITUN MEXK]Ty OpraHU3MaMHU HaIIe MECTHOCTH.
3HaTh OMpe/eNieHns coo0IIecTBa, ONMOTeoIIeH03a, MPOYIIEHTOB, PEAYIIEHTOB, KOHCYMEHTOB.
OOBSICHSTB, TTOYEMY Ha CTapPbIX 3IaHUSX MOXHO YBUICTH JTUIIAWHUKH, MXH, OSpE3bI.

Xumuueckue ceoiicmea u npespauienusn eeuiecme.

Cmpoenue amoma. Cmpoenue eeujecmaea.

Dopma npogedenuss — ypoK — CEMUHAP C INeMEeHMami NPaKmuieckou pabomul

=

Bonpocwt u 3a0anus ons camocmosmenvHou pabomol

AHanmM3 W3MEHEHHUs CBOWCTB 3JIEMEHTOB B MEPHOJIAX U TPYyMIaX MEPUOANIESCKON CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHpaeneeBa.

CocTaBieHHE CXeM 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB 3JIEMEHTOB BTOPOIO MEPHOIA
MEPUOANYECKON CUCTEMBI XMMHUYECKUX deMeHTOB J[.M.Menneneena.

Temwvt Ooxna006

«[lepuonnyeckomy 3akoHy OyayIiee He TPO3UT Pa3pyLICHUEM...».
Kuznup n aesrenpHocth .M. Menaenees.
[1na3ma - yeTBepTOE COCTOSIHUE BEIIECTBA.
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4. Amop¢HBbIe BelIecTBa B IPUPOJIE, TEXHUKE, OBITY.
Xumuueckue, mepmoxumuuecKkue peakyuu. Xumuueckoe pagrnogecue.
Dopma npogedeHUss — YPOK — CEMUHAP C INEeMEHMaMU NPAKMU4eckol pabomul
Bonpocul u 3a0anus ons camocmosmenvHot pabomul
1. CkopocTb peakiuu U GaKTopbl, OT KOTOPBIX OHA 3aBUCHT.
2. CocTraBieHHE CX€M 3JEKTPOHHOTO CTPOCHHS aTOMOB JIEMEHTOB BTOPOT'O IEpHOIa

MEePUOJUYECKON CUCTEMbl XUMHUYECKUX AieMeHToB [[.M.Menaeneena.

Temwbt Ooxna008

=

Peakmust ropeHust Ha MPOU3BOJICTBE.
2. Peakmus ropeHus B OBITY.

Heopzanuuecxue coeouHnenus.

Knaccugpukayun neopzanuueckux coeounenuil. Xumuueckue ceoicmea HeopZaHuuecKux
coeounenuil.

Dopma nposederust — yPoK — CeMUHAD
Bonpocul u 3a0anus ons camocmosmenvHot pabomol

1. Kiaccudukanust HEOPraHMYESCKUX COSAUHCHHUI U X CBOHCTBA.
2. Hcnonb3oBaHHe HEOPTraHUYECKUX COCTUHEHHM B OBITY.

Temwvt Oox1a008

1. Hcnonb3oBaHuE MUHEPATBbHBIX KUCIOT Ha MPEANPUATUAX PA3IUIHOTO MPOGUIISL.
2. TloBapeHHast COJb KaK XUMHUECKOE CHIPHE.

Memannwvi. Cnnaevt u KOppo3ua Memansos.
Dopma npogedenus — ypox — ceMuHap
Bonpocul u 3a0anus ons camocmoamenvuoii pabomei
1. CnnaBbl: uepHbIE U LIBETHBIE.

Koppo3ust MeTaoB ¥ ciocoObl 3alUThI OT Hee
3. CrocoObI OTYYEeHHUsT METAIIOB.

N

Temwbt Ooxnaoos

Ponb MeTaiuioB B MICTOPUM YEJIOBEUYECKOW [IMBHIIA3AIIAH.
[IlenouHbIe METAIIIBI.

[llenouHO-3eMeNIbHBIC METAJIIIBI.

biiaropoaHbie MeTanbI.

XYMHS METAIJIOB B MOel NpoeCCHOHATBbHON eI TENbHOCTH.

O No gk

Hememanne.
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Dopma npogedeHusi — ypox — cemunap

Bonpocul u 3a0anus ons camocmosmenvhoii pabomot

=

OOm1ast XxapaKTEpUCTHKA IJIABHBIX MOATPYII HEMETAJUIOB: TAIOT€HBI, XaIbKOTCHHBI, T'a3Hl,
0J1aropoiHbIE Ta3bl.

2. Baxwueiimme coeJMHEHUSI HEMETAJIIOB B IPUPOJE U XO3SHUCTBEHHOW AATEINbHOCTH
YeIJI0BEKA.

Temwbt Ooxna008

=

XuMUSI HEMETAJUIOB B MOEH MpOo(hecCHOHATbHON AEATEIIEHOCTH.
2. Baxueinme COeIMHEHHUS METAIOB U HEMETAJUIOB B MPUPOJIEC U XO35HCTBEHHOM
NEeATEILHOCTH YEI0BEKA.

3awuma oxpyscaroweit cpedvl om 3azpa3HeHuil.
Dopma nposederuUst — yPoK — CeMUHAD
Bonpocul u 3a0anus ons camocmosmenvHot pabomul
3amuTa OKpYKaromeh Cpebl OT 3arpsi3HEHUS TSHKEITBIMUA METaJlTIaMH.
3amuTa OKpysKarolei cpeibl OT 3arpsi3HEHUs] COSTUHEHUSIMH a30Ta.

3aiuTa OKpysKarolei cpeibl OT 3arpsi3HEHUs] COETUHEHHUSIMU CEPBI.
3amuTa OKpysKarolei cpeibl OT 3arpsi3HEHUs] COSTUHEHHUSIMH YTIepoa.

AN

Temwvlt Ooxna008

1. «I'ps3HBIE» OTpaciy NPOU3BOJACTBA B IPOMBIILIEHHOCTH.
2. «I'psA3HBIE» OTPACITH MTPOU3BOICTBA B CEITHCKOM XO035CTBE.

OpzanuuecKkue coeOuHeHus1.

Knaccugukayusa opzanuueckux coeounenuii. Teopua cmpoenus opzanuueckux coeOuHeHui.
H3zomepus.

Dopma npogedenus — ypoK — CEMUHAP € dNIeMEHMamMu NPaKmu4ecKol pabomul
Bonpocul u 3a0anus ons camocmosmenvuoii pabomol

1.OcHOBHBIE MOHATHS OPIraHUYECKON XUMHU U TEOPUSI CTPOECHUS] OPraHMUYECKHX COENHEHHH.
2.OCHOBHBIE TIOJIOKEHHUSI TEOPUU CTPOCHUS] OPTaHHUECKUX COCAMHEHUI.

Temwbt Ooxnaoos

1. W3omepus: cTpyKTypHas.
2. W3omepwusi: mpocTpaHCTBEHHAS.

Yeneeooopoowi. Ilpupoonvie ucmounuxu y2neeo0opooos. Illpumenenue y2inee000pooos 6
Op2aHUYeCKOM CUHme3e.

Dopma npogedenuss — ypoK — CEMUHAP C INeMEHMami NPAKmMu4eckou pabomul

Bonpocwt u 3a0anus ons camocmosmenvHou pabomol
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Meran.
OTHIICH.
Anertnned.
benzomn.

ok wnE

I'eneTnueckas CBA3b MCKAY U3YUCHHBIMH KJIaCCaMU YIJICBOJOPOOOB.

Temvi 00Kk10006

1. DKoJOruvyecKkue acreKThl HCIOJIb30BAHUS YTIIEBOIOPOIHOTO ChIPbS.

2. DKOHOMHYECKHE aCIEeKThl MEXIYHAPOIHOTO COTPYIHUYECTBA 10 MCITOJIb30BAHHIO
YIJIEBOJIOPOHOTO CHIPBSI.

3. XuMmus yraeBOIOPOTHOTO CHIPhS U MOsI Oyaymas mpodeccus.

4. YFJ'ICBOI[OpO,I[HOG TOIINIMBO, €0 BUJbI 1 HA3HAYCHUC.

Kucnopooocooepsicaujue opzanuveckue coeOunenus: CRUpmol, KapooHoevle KUCi0mol,
MbLIA U HCUPDL, P271€6000bl.

Dopma npogedeHuss — YPOK — CEMUHAP C DNeMEeHMAaAMU NPAKMULeCcKol pabomol

Bonpocul u 3a0anus ons camocmosmenvHot pabomul

OTUIIOBBIN CIUPT.

['muuepun.

VYKcycHast KMCIIOTa.

VYrieBoabl: TIIOKO3a, Kpaxmall, LeJUI0II103a.

-l

Temvl 0oxna008
Ponb yrneBonoB B Moeii Oyayieit npoecCHOHaIbHON JESTENbHOCTH.
AJIKOTOJIN3M U ero Npo(duIaKkTHKA.
JKupbl Kak MPOIYKT MUTAHUS U XUMHUYECKOE CHIPhE.
HexBaTka npo10BOIbCTBUS KaK Iiio0anbHas mpobiieMa yeoBeuecTBa U yTH €€ PELICHNUS.

PobdE

Azomocodeprcawue opeanuueckue coeounenus. Illonumepet.
Dopma npogedeHus — ypoK — cemMUnap ¢ 21eMeHmamu NPaKmuiecko pabomaol

Bonpocul u 3a0anus ons camocmoamenvhoii pabomei

1. TIpasuna Ge3omacHoi paboOTHI CO CPEACTBAMH OBITOBOM XMMHH.
2. Knaccupukanuu miacTMacce 4 BOJIOKOH.

Temwr Ooxnaoos

3. 3uHaucHme a30TOCOJIEPXKAIIUX COCTUHEHHH B OBITY.
Cocmas, cmpoenue u lyHKyuu Kiemox.
@opma npogedenus — 1abopamopHas paboma
OnpenesneHue KOJINYECTBA XJI0POPHIIA B JIUCTHAX KOJOPUMETPHYECKHM METOI0M

L]env pabomuwl: OBIAAETh KOJOPUMETPUIECKIM METOIOM OTNpeAeTeHUs XJI0po(HIIa B TUCTHIX
pacTeHuil.
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Juoaxmuueckas yenb: TO3SHAKOMHUTHCS ¢ XUMUYECKIUMH CBOWCTBAMU MTUTMEHTOB JICTA; COCTABIIATh
OTYET O MPOJIEIAHHON padoTe.

Obopyoosanue: amka llerpu, cTymka, JHCT pacTE€HHs, HOXHUIBI, CHHPT, (QIIBTPOBATbHASL
Oymara, npooupKa.

KonngecTBo xs10poduiuia B IMCThSIX PACTCHUN TIOABEPraeTCs 3HAYUTEIBHBIM KOJICOaHUSM,
KOTOpPBIE OMPEEIIAIOTCS BHYTPEHHUMU OCOOCHHOCTSIMU (BH]I pPaCTE€HUs, BO3PACT OpraHa) u
YCJIOBUSIMU BHEIIHEN cpeibl (MHTEHCUBHOCTD CBETA, TEMIIEPATypa, MUHEPAJIbHOE MUTAHUE U IP.).
CopaeprxaHue 3eJ1eHbIX TUTMEHTOB U €r0 IMHAMMKA B PACTEHUSX CYIIECTBEHHO BIIUSAIOT HA
MHTEHCUBHOCTH (JOTOCHHTE3a U MPOYKTUBHOCTH OPTaHU3Ma.

Xo0 pabomsi: paboTa COCTOUT U3 ABYX 3TANOB: 1) MOJIydYeHHE CIIUPTOBOIO HKCTPAKTA MUTMEHTOB;
2) JUisl IPUTOTOBJICHUS pacTBOPa XJIOPO(DUILIA UCTIONB3YIOT CBEXKHE JIUCThSI PACTCHHHA. 3)
oopMmIIeHHE OTYETA.

CwMmech nomectuTh B (pappopoByIO CTYNKY U pacTepeTh NECTUKOM JI0 OIHOPOIHON Macchl. Jlis
JTYYIIETr0o U3METbUEHUS TKaHEeH HE0OXOMMO TIepe/l paCTUPaHUEM K CMECH JOOABUTh HEMHOTO
mena. CoziepKMMOe CTYIKHM KOJIMYECTBEHHO IIEpeHeCTH Ha BOPOHKY ¢ (punbTpoM. Mcnonb3oBaTh
¢meTp ¢ 6enoit nentoil. Ero pazmep noaduparts Tak, 4To0bI Kpast GuiIbTpa He ObLIN BBIIIE KPacB
BOpoHKH. Oco00e BHUMaHUE 00paTUTh Ha aKKYpaTHOE IEPEHECEHUE 3eIeHOM Macchl Ha (QUIIBTP.
OTy onepanuio HaJo OCYLIECTBIATH 0e3 MOoTephb, COOMI0ast CIEAYIOIINE IPABUIIA: - IEPEHOCUTh
KHUJIKOCTb 10 CTEKJISIHHON MaJIOUKE; - CTYIIKY IIpH CIIMBaHUU
KUJKOCTH HAKJIOHSTH PE3KO.

Pazmuooncenue u unoueudyanbHoe pazeumue op2anu3mos.
Dopma npogedenus — ponesas uepa
PosieBas urpa (padora nmapammn)
IIpeasiaraemslie 006CcTOATENLCTBA (IPEALICTOPHS)
Bupycu
3amaua y9acTHHKOB POJICBOW WIPHl — Ha TPUMEpPE OJHOTO M3 BHUPYCOB TO3HAKOMHTHCS C
MHoOrooOpasueMm BHpycoB. llpeacrtaBuTh BUpYC, JaTh XapaKTEpUCTUKY MpPOQUIAKTHUKE
3a00JIEBaHUIO U CIIOCOOAM JICUEHUS.
1.1.  Crpykrypa, cocTaB BUpyca.
1.2. Cmoco0sl 3apaxeHus, pa3MHOKEHHS, MHAWBUIYAIbHOTO Pa3BUTHS B OpraHU3ME.
2.2.  Mepsl npodunakTUKH 3a00€BaHUs, CIIOCOOBI JICUCHUSI.
2.3.  VYcinoBus 0OBSBIEHUS YIUIEMUN, KOJIUECTBO 3a00JIEBIIINX.

2.4.  Teorpadus pacnpocTpaHeHHs OOJIE3HH.

Heposas  yenw: llpencraButh BHpPYC, ONUpasChb Ha CBOM AaKTEPCKHE CIIOCOOHOCTH,
TEOPETHUYESCKHE 3HAHUS, IONOJTHUTEIIBHBIC CPECTBA (KOCTIOMBI, IPUM).

Juoakmuueckas  yenv  uepwvl. GopMHpOBaHUE OEPEKHOT0  OTHOIIEHHS K  CBOEMY
3710poBhl0.  UYepe3  SMOLMOHAIBHO-LIEHHOCTHBI  KOMIIOHEHT  IO3HAaKOMUTh C  Mepamu

PO UITAKTUKH 3a00JI€BaHUM.

Peanuzanus nenn Tpe6yeT IMOCTAHOBKM LCJIOT0 pssaa 3a0ay — 3TO:
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* moabop nHMOpMALIUU TIO TIPEATIOKEHHOM TeME, BRIOOP criocoba monayn nH(popMaImm;

¢ NOATOTOBKA BBICTYIUICHUA, C LCJIBIO MPCACTABICHUA CBOCTO BUPYCa JOCTYITHBIM CII0COOOM
OCTAJIbHBIM YYaCTHHUKaM.

Mamepuaﬂbz uzcpul.; A€KOpanuu, KOCTIOMBI, I'PUM, 3BYKOBOC COIIPOBOXKIACHUC.

Yuacmnuuxu ponesoii uepwvr: Bupyc 6emencrsa, CI1M/la, ntuuuii rpunii, CBUHOM TpUIII, OCHa
U JIpYTHE TI0 BBIOOPY YaCTHUKOB.

3.2. @opmbl usmenuugocmu.
Dopma nposeodenusi — 1abopamopHas paboma

HN3yyeHue N3MEHYHBOCTH Y PACTEHHUIl, IOCTPOEHUE BAPMAIIMOHHOIO Psijia
U BAPUAIMOHHOI KPUBOIi.

Llenv pabomul: 03HAKOMJIEHHE CO CTATUCTUYECKHMHU 3aKOHOMEPHOCTSAMH MOAU(DUKALMOHHON
M3MEHYMBOCTH, BbIpA0OTKA YMEHHUS CTPOUTh BapHAlMOHHBIM psAa U TpaduK H3MEHYUBOCTU
U3y4aeMoro NpU3HaKa, COCTAaBIATh OTUET O MPOJIeIaHHON padoTe.

Obopyoosanue: OOBEKTH UCCIENOBaHUs (yKa3aTh Kakhe W OO0IIee KOJIUYECTBO HK3EMIUISIPOB),
JUHEHKA.
Xoo pabompi:

N3meputh pa3mepsl 1a00paTOpHBIX OOBEKTOB MpU TMOMOINM JHHEWKH. JlaHHBIE 3amucaTh B
YEPHOBHUK.

[TonydeHnnble gaHHBIE 3aHecTe B TAaOJIHMIly BapUallMOHHOTO psijia, B KOTOPOH MO TOPHU30HTAIU
CHayaJla PAacIOJIOKUTE P YUCEN, OTOOpaKAIOMIMX IOCIEOBATEIIbHOE HM3MEHEHHE INpHU3HAKa
(Hampumep, IUIMHY JTUCTOBOM IJIACTHHKHU — V), HUXKE — YaCTOTY BCTPEYAEMOCTH Ka)KJOTo MpU3HAKa
(4UCIIO JK3EMILUIIPOB C TAaKUM 3HAaYCHHEM IMpu3Haka —p). OmnpenenuTs, Kakue TPHU3HAKU
BCTpEUaroTCsl HanboJiee 4yacTo, a Kakue — PeJiko.

BaprannoHHbIN psin

\Y

P

[TocTpouTh BapHAMOHHYIO KPUBYIO, KOTOpas TPEACTaBIsAeT co00il rpaduveckoe BBIpaKEHHE
U3MEHYMBOCTH H3TOoro nmpusHaka. Ilpm »Tom Ha ocu aGcmuce (OX) OTMETUTH CTeNEHb
BBIPAXKEHHOCTH TIpU3HaKa (v), a Ha ocu opauHat (OY) — gacToTy BCTpedaeMocTu npusHaka (p).

OnpenenuTh CpeAHIO BeIMYMHY MNpu3Haka 1o Qopmyne M= Z(vep)/n, rne M — cpenuss
BEJIMYMHA; X - 3HaK CYMMBI, V - BapHaHTa, P - 9aCTOTa BCTPEYAEMOCTH, N - 00IIee YHCI0 BapHaHT.
OtmeTtuts TOuKy M Ha BapuanimoOHHON KPUBOM.

CraenaTh BBIBOJ O TOM, Kakasi 3aKOHOMEPHOCTh MOAN(DUKAIMOHHON W3MEHYMBOCTH OOHApy>KeHa.
Pe3ynbraTsl 0OpMUTH B OTUET.

Cospemennvle Ouomexnonocuu.
@Dopma npogedeHuss — 0e108as uepa ¢ NeMeHMamu OUCKYCCull
IIpennaraemplie 00cTOATEILCTBA (MPEALICTOPHUSA)
Bo3MOXHOCTH, OTKpBIBaEMbIe OMOTEXHOJIOTHEH TIepe;] YeJI0BEUECTBOM, KaK B 00JIacTH
dbyHIaMeHTaIbHON HaYKH, TaK ¥ BO MHOTHUX JIPYTUX 00JacTsIX, BEChbMa BEJIMKU M HEPENIKO JaKe

PEBOJTOTMOHHEL. TaK, OHa MMO3BOJIACT OCYIICCTBIIATE HHAYCTPUAJIBHOC MAaCCOBOC IMPOU3BOACTBO
HYXHBIX 66.IIKOB, 3HAYUTEIHLHO 00JIETYaeT TEXHOJOTHUECKUE MponecCChl IJIA MOJYUCHUA TPOAYKTOB
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(I)epMeHTaL[I/II/I - DOH3UMOB U aMHUHOKHUCJIOT, B GYZLYH_IGM MOKCT MPUMCHATHCA AJId YIITYUIICHUA
paCTeHI/Iﬁ " )KUBOTHBIX, a TAKXKEC IJIs JICUCHUS HACICACTBCHHBIX OoJie3Hel yeoBeKa.

['enHas MHXeHEpHs U OMOTEXHOJIOTHS, Oy IydH OJHIUMHU U3 MarucTpajabHBIX HAPABICHUH
HAYYHO-TEXHHYECKOT'0 IPOrpecca, aKTUBHO CIOCOOCTBYIOT YCKOPEHUIO PEIICHUsI MHOTHX 3a/1a4,
TaKMX, KaK [IPOJIOBOJILCTBEHHAsS, CEIbCKOXO03SMCTBECHHAs, YHEPreTHYecKas, sKoornyeckas. Ho
0c00eHHO OOJIBIINE BOZMOKHOCTH OMOTEXHOJIOTHSI OTKPBIBACT MEpe METUIIMHON 1
(apmaneBTHKOI, HOCKOJIBbKY €€ IPUMEHEHHE MOXKET MMPUBECTH K KOPEHHBIM ITPE00pa30BaHUAM
MCOULINHEI. MHuorue 6OHC3HI/I, AJI1 KOTOPBIX B HACTOAIICC BPEMs HC CYHICCTBYCT aACKBATHBIX
METOJIOB AMAarHOCTUKH U JIeUeHHs (pPaKoBbIe, CEPACUHOCOCYIUCThIC, BUPYCHBIEC U ITapa3UTHHIC
UH(EKINH, HEPBHBIE M YMCTBEHHBIE PACCTPOMCTBA), C IOMOIIbIO TCHHON HHKXCHEPHH U
OMOTEXHOJIOTHU CTAHYT JOCTYIHBI U TUarHOCTHKE, U JieueHuo. [loa BausHueM OMOTEXHOIOTHN
MCIUIMHA MOKCT NPCBPATUTHCA B AUCHUIUIMHY C ACHBIM IIOHUMAaHHUEM IPOUCXOAAIINX B
OpraHu3Me MOJIEKYJISIPHBIX U T€HETHYECKHX IPOIIECCOB.

B xoniie 60-x Bompoc "4To Takoe YEeIOBEK U B UEM €€ CYTh' CTalld MPEAMETOM UHTEpeca He
TOJIbKO (husocoduu, HO U Ipyrux chep HayuHOTO 3HAHUS U MPaKTUKU. Bens pa3Butue
OMOTEXHOJIOTHIA CTaJl YTpO30H TpaHC(POPMALIUH YEIOBEKa KaK OMOJIIOTHYECKOTO BHIA.
buoTtexHonoruu He TOJIBKO "criacaroT" YenoBeKa, a B MPOIIECCe COLMATU3AIIUN BBIMOTHSIIOT
HEKOTOpHbIe "penpeccuBHBIX" QYHKIMH (OTKPBITHI HOBBIE HAIPABJICHUS TEHETHKH - TEHOMHKA U
MPOTEIHOMIKA, KJIIETOYHAss OMOJIOTHUS (MEXaHU3MBI pereniyy, Gy3eu, TpaHCMEeMOpaHHBIH TepeHoc 1
Ip..); MOJIEKYJISIpHASI HMMYHOJIOTHS, paciin(pOBaHbl MEXaHU3MBI KJIETOYHOM KOOIIEPAInH,
MMMYHHOH CHCTEMBI; POTPECCUBHBIMU HAMPABICHUSIMU CTATU (apMaKOJIOTHs, KOMIIbIOTEPHBIE
METO/bI CHHTE3a JICYEOHBIX MPENapaToB U Jp.. (4TO XapaKTepU3yeT aKTHBHOE BOIUIOIICHUE
HAYYHOTO 3HAHMS B KIMHUYECKYIO MEIMLIMHY); Pa3BUTHE PEAHUMATOJIOTUU U aHECTE3UOJIOTHH, YTO
CTaJIO TOJYKOM K TTOSIBJICHHUIO HOBBIX 3BE€HBEB COBPEMEHHOW XUPYPTHH - CEPACUYHON, COCYAUCTOM,
IUTACTUYECKOM U Jp.; pa3paboTaHbl METOAbI HMMYHOMOYJSIIMU, TEMOIUATIN3 U IPYTHEe METOIbI
OUYMCTKU OpraHu3Ma U T.I1.)

HOI[O6HBI€ TEXHOJIOTHU AJAa0T BO3SMOXXHOCTD roaaMu ImogACPKUBaTh ) KU3HCHHBIC ITPOLCCCHI B
TCJIC YCJIOBCKA, K KOTOpOﬁ YK€ HUKOTIa HEC BEPHETCA CO3HAHUC. OHu Tak ﬂeﬁCTByIOT Ha 49CJIOBCKaA,
YTO ITO3BOJIAIOT 60pOTBC$I C HACJICACTBCHHBIMH 60H€3H$IMI/I, a TaK)XK€ U3MCHATD, MO)II/I(l)I/IIII/IpOBaTI)
caMy npupoay 4CjiIOoBCKa

E1me ofHUM BUTKOM MPOOJIEM SABIISIETCS YpE3BbIUANHBIN CKauOK B Pa3BUTHH PETIPOAYKTUBHBIX
TEXHOJIOTHH B akymiepcTBe U ruHekosoruu (B 1978 r B (KemOpumkx, AHrms) BiepBble yAanoch
BOIUIOTUTH CIIOCOO in Vvitro (B mpoOUpKe), B pe3ysbTaTe Yero MosiBUIach rneppas peOeHoK "13
npobupku" - Jlynsa bpayn, Tem e criocodom B 1997 r. Opi1a ki1oHupoBaHa oBia Jlomiu
(IToTnanaus). TeXHOMOTHH, KOTOPbIE TOMOTAOT CTAaTh POJUTENAMH MapaM, KOTOPbIe HE MOTYT
UMETH JIeTel, HO CO3/1at0T MpobiieMy "IUIHuX" SMOPHOHOB, KOTOPBIE HY>KHO YHUUTOXKATb.

OTH U Apyrue MpodieMbl BCe Yallle CTAHOBITCS HA4aJlIoM U 00BEKTOM OCTPBIX JAUCKYCCUH, TaK
KaK 3aTparuBaioT IPOCTOr0 YeJ0BEeKa, €ro MOTpeOHOCTH, CTPEMIICHHUS, HAJEKbl - BOSHUKAET
CUTYyalus cBoeoOpa3Horo "yriayoseHue" yenoBeka B MUpP, CIPOSKTUPOBAHHBIH [ Hee HayUYHBIMHU
TEXHOJIOTUSMU (T/I€ KCTaTH, YIpo3y HECET He NMPOCTO 00CITy)KMBaHHE YEJIOBEKA, a MPOHUKHOBEHHE
"BHYTpb') - 3TO MPOEKTUPOBAHKE HE TOJILKO JIJIs YelloBeKa , HO U ee camoil. Kak ciencraue,
YeJIOBEK OKa3bIBAETCs Mepes] HE0OX0AUMOCThIO CAMOCTOSITENIFHO PUHUMATh PEIICHHUS, U TJIaBHOE
OpaTh OTBETCTBEHHOCTH 32 COOCTBEHHBIH BBIOOP, KOTOPBINA, BO3MOKHO, HE JIAET YETKOTO
MIPEJICTaBJICHUSI O TOHKOM T'paHu MEKy JOMYCTUMBIM U HEJIOMYCTUMBIM C 3THUECKOM TOUKHU
3peHus.

MesxayHapoiHasi KoHBeHIUsS 1972 r. — 3anper Ha NPOU3BOACTBO OMOJIOTHYECKOTo opyxus. B
2001 r. CIIA BpIIuIM U3 COCTaBa CTPaH MOAJIEPKUBAIOIINX KOHBEHIINIO, OOBSCHSS 3TO TEM, UTO HE
BEPAT, UTO OCTAJIbHBIE CTPAaHbI COOJIIOJAIOT YCIOBHSI KOHBEHIIHH.
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12 suBapsa1998r. 24 u3 43 cTpan noanucany 3amnpeT Ha KIOHUPOBAHUE YEIOBEKA, CChIIAsICh HA
KonBeHnuto, o 3amuTe npaB 4eI0BeKa U YEI0BEYECKOT0 TIOCTOMHCTBA. HekoTopbie cTpaHbl BHECTH
B CBO€ 3aKOHOJATEJIbCTBO YIOJIOBHYIO OTBETCTBEHHOCTh 3a KJIOHMPOBaHUE yenoBeka. B Poccun
3aKOH Ha 3aIlpeT Ha KJIOHHpPOBaHUE yesnoBeka, NpuHAT B 2001r. ¢ OTOBOPKOIl «BPEMEHHBIN.

3aa4a y4aCTHUKOB JI€JIOBOM UI'Pbl — HAWTU B3aMMOIIOHMMAHUE APYT ¢ JPYTOM U HONBITATHCS
NPEUIOKUTH BApUAHTHI Pa3BUTHUS COOBITHIA B chepe OnoTexHomoruii. OCO3HATh 3HAUEHUE PA3BUTHS
OMOTEXHOJIOIMH JJI1 COBPEMEHHOI'O YEJI0OBEKA.

Bonpocs! k 06cyx1eHuo:

e Ceneknuonep Ansoept lIBeiiniep pazpadboTan KOHIENINIO «3THKA OJIarOrOBEHUS TIEPeT
npupo10ii». CyTh €e B TOM, YTO CENIEKIIMOHEPHI, CO3AI0IIIE HOBbIC TCHETHUECKU
MOTU(PHUIIMPOBAHHBIC COPTA CEITLCKOXO3SHCTBEHHBIX PACTEHUH, HECYT SKOJIOTHYECKYIO yTPO3y,
YCKOPSIIOT MPOLIECCHI BEIMUPAHUS BUIIOB. [10sBIIsSICTCS HEOOXOAMMOCTh MPABOBOM 3aIUTHI
JIMKOW TIPUPOIBI, 00JIa1atoNIell IICHHOCThIO BHE HHTEPecoB YenoBeka. Cro/ia )ke MOYKHO OTHECTH
BOIIPOC 00 UCIIOJIBb30BAHUHN KUBOTHBIX AJId TPaHCTCHHBIX I/ICCJ'ICIIOBEIHI/Iﬁ ()KI/IBOTHBIG Ha OpraHbl
JUTSL TIEPECAIKU YEIIOBEKY).

e Hu Y ) KUBOTHBIX, HU Yy UCJIOBCKA HET 5BOJJIIOLITMOHHO BI)Ipa60TaHHI)IX MEXaHU3MOB 3alllUThI OT
TeHETUYECKH MOJU(PHUIIMPOBAHHBIX OPTaHU3MOB U NMPOAYKTOB. Hampumep, nTuuuii rpunm, He
OIIAaCHBIN JIJIS YEJIOBEKA paHee, CTAHOBHUTCS ONACHBIM 3a00JIEBAHUEM B HACTOSIIIEE BPEMSI.
CruparoTcsi TeHeTHUYECKHE 0apbephl MEXK/Y YETIOBEKOM U KUBOHTHIMHU.

e OjMH U3 UMITYJILCOB Pa3BUTHS OMOTEXHOJIOTHI CBsI3aH ¢ OOPHOOH C AMHUIEMHUSIMUA — HAITPUMEP
CIIM oM. OqHO M3 MHEHUH YTO YEJIOBEUYECTBY JIETYe BKJIA/IbIBATh OIPOMHBIE PECYPCHI (IE€HBIH,
3HaHUS, TEXHOJIOTUH) B OMOTEXHOJIOTHH, pa3padaThIBAIOIINE HOBBIC JICKAPCTBA, BAKIMHBI, YEM
YBUJETH «TOPY» MOPAJIBHBIX POOJIEM, OTBAXKUTHCS HA TKKUN TPYA MOPAJILHOTO
CaMOCOBEPILECHCTBOBaHUS. T.€. JOCTHraTh COBEPIICHCTBOBAHUS HAJIO0 HE TOJILKO
TCXHOJIOTHYCCKUMH CPEACTBAMHU, 4 KOMIIJICKCOM C IMPOJABUKCHNEC MOPAJIbHBIX HeHHOCTefI.

o Jlns nedenus 0one3Hu AJbIreiiMepa — OpaKeHHE TOJIOBHOT'O MO3Ta, MPe IaraeTcst
BapHUaHT KJIOHMPOBATh YEIIOBEUESCKUN 3apOJIbIIIL, 3aTeM IPEKPATUTh €T0 KU3Hb, YTOOBI
pa3JeNnuTh €ro Ha OTAENIbHbIE KJIIETKU, KOTOpbIe OYyT UCIOIb30BaTh Kak MaTepuai B
OMOWHKEHEPUHU HOBBIX OPTaHOB U TKaHAX O0JBHOTO. B HacTosIee BpeMs: KIOHUPYIOT
MyIIOBUHY ITOCJIC POJIOB, C COTJIACHS POKEHUIIBI (TepaneBTUIECKOS KIIOHUPOBaHKE). MOXKHO
coOpathb yenoBeka Kak KOHCTPYKTOp. He «obe3nnunBaeT» 1 3TO YelloBeKa B CBOMX IJIa3ax.

e brOTEeXHOIOTUY 3aHUMAIOTCSI B TOM YHCIIE U Pa3pabOTKONW OMOJIOTHYECKOTO OPYKHSI.
(ccpnka Ha 3ak0H 1972 roga). CocTaBUTH CBOE MHEHUE.

HZpOGG}Z yeas.! ONPEACIUTLCA 110 X0y HUI'PhI B JINYHOM MHCHUU, IMOJIYYUTH I/IHq)OpMaI_II/IIO 0
Pa3BUTHUHN U JOCTUIKCHHUAX COBPEMCHHBIX OHMOTEXHOJIOTHIA.

Juoaxmuueckas yenvo ucpvl: GOPMUPOBAHNE YBAKUTEIBHOI0 OTHOIIEHUSI CTYACHTOB K
CTOPOHHHKAM JPYTUX B3TJIA0B, MHOTO OTHOIICHHS K Pa3BUTHUIO HAYKU M TEXHOJOTUH B OMOJIOTUU
Y MEJUIIMHE, TTOCPEICTBOM UTPOBOH aanTalii K U3MEHSIOIUMCS YCIOBHSIM UTPBHI.

Peanuzanus nenu TpedyeT NOCTaHOBKH IIEJIOTO pAJa 3a0ay — 3TO:

* moxbop wWHOpPMAIMKM MO KAKIOMY H3 BOMPOCOB, MPEICTABICHHBIX Ha OOCYXIEHUE
COCTaBJIEHHE COOCTBEHHOI0 MHEHUS,

* OpHEHTAIlMs Ha HPaBCTBEHHOCTh M T'YMAHM3M IIPH 3aIIUTE METOIOB PA3BUTHS COBPEMEHHBIX
OMOTEXHOJIOTHH;

* oJ00p JOBOJOB ¥ MOATOTOBKA BBICTYIJICHUS, C LIEJIbIO0 CKIOHUTh OCTAJIbHBIX YYaCTHUKOB
JUCKYCCHU Ha CBOIO CTOPOHY.
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Mamepuanst uepel: KapTOYKH YYaCTHHUKOB UTPHI. ['a3eTa Mo uToram JMCKyCCUH.

Yyacmuuxu ponesoti uepvi: CTOpOHHUKH Pa3BUTHSI OMOTEXHOJOTHA — CTOPOHHUK TE€HHOMN
WHXEHEPUH, KIETOUYHON HH)KEHEpHUH, KJIOHHpoBaHMs. [IpOTHBHHMKH pa3BUTHUsS OMOTEXHOJOTHH -
IPOTUBHUK TE€HHOM WH)KEHEPHUM, KJIETOYHOM HWH)XEHEpUH, KiIoHupoBaHuda. IOpucTel kaxmon
cTtoponbl: «3a», «lIpotusy». XKypHamucTsl, penoptepsl, (oTokoppecnonaeHTsl. Halmrogarenu
(aKTHBHBIE YYACTHUKU AUCKYCCHU) — «CAZ0BOJIBI», «TOJIOIAIOUINEY, KKOHCEPBATOPHD.

Buo, ezo kpumepuu u cmpykmypet.
Dopma nposederust — poiesas uepa

MHuoroo0pa3ue BUI0B }KMBOTHBIX
PoseBas urpa

IIpennaraemplie 00cTOATEILCTBA (MPEALICTOPHUSA)

JKuBoTHbIE — camasi pasHOOOpa3Has rpyImma opraHu3MoB Ha 3emiie. B Hacrosiiee Bpems Ha
MJIaHETE HACUMTHIBAIOT OKOJO 2 MJIIH. BUJOB JKMBOTHBIX. BOJBIIYI0 4acTh M3 HUX COCTaBISIOT
HaceKkoMmble (06a00ukM, KOMapbl, )KYKH, MyXH...). M3BecTHO okono 130 ThiC. BUJOB MOJUIIOCKOB:
YIUTOK, CIIM3HEHN, NEPIOBULL, KalbMapoB. 3HAUUTEIILHO CKPOMHEE pa3HOOoOpasue y prld — Bcero 25
TBIC. BUAOB, y NTUL — 8§ 600 BUAOB. A MIEKONUTAIOIIMX — BCErO OKOJIO 4 ThIC. BUIOB.

JKuoTHble pazHOOOpa3HbI 10 pazMepaM. Hanpumep, y rUraHTCKOro CHHEro KuTa macca Tela
nocturaer 150 T (Macca s3pIKa TakOro KUTa paBHA Macce HEOOJBIIOrO CIOHA), a MH(Y30pHIO-
TyenbKy MOYKHO 0OHapYKUTh JIMILb c MOMOILBIO MHUKPOCKOIIA.

JKuBoTtHbIe B J1t000# cpesie 0OMTaHUS HE KUBYT Be3Jle, a 3aHUMAIOT Haubosee 0J1aronpusTHeIe 1Jis
HUX ydacTKU. OpraHusmMsl B IPUPOJIE )KUBYT HE N30JIUPOBAHHO JPYT OT JIpyra, a BUIAMH.

3amaua y4acTHMKOB pOJIEBOM WIpbl — Ha mpumepe lLlapcTBa *KMBOTHBIX MO3HAKOMHTHCS C
MHOroo0pasuem BUA0B. [IpeacTaBuTh Kaxablil U3 MPEIIOKEHHBIX KJIACCOB, 1aTh XapaKTEPUCTUKY
KJIacCy U KOHKPETHOMY BUYy 1O IUIaHY:

Cpena oburanus Bujaa.

OcoOeHHOCTH CTpOEHUS (BHELITHNE BHYTPEHHHUE).

Tun nutanus, ydacTve B MUILEBON HEMOYKH.

KpaTko ocoOeHHOCTH BHa, KOTOPBIH MPEACTAaBIEH B XO/1€ UIPHI.
['eorpaduueckoe pazmerieHue — apeal.

ook wd

Ueposas  yenwv: [lpencraButh BUJ, ONUpPasCb Ha CBOM aKTEPCKHUE CHOCOOHOCTH,
TCOPCTUUCCKHUEC 3HAHHA, IOOIMOJHUTCIIBHBIC CPEACTBA (KOCTIOMBI, Ir'puM, ACKOpAIMHU, 3BYKOBOC
COTIPOBOXKICHHUE).

Huoaxmuueckas yenvb uepwvl: GOPMUPOBAHHE YBAKUTEIHHOT0 OTHOIICHUS CTYACHTOB K
NpUpoOJie, IKUBOTHBIM. Uepe3 HIMOIMOHAIBHO-IIEHHOCTHBIH KOMIIOHEHT IO3HAKOMHUTh C
MHOF006pa3I/IeM BUOIO0B )XUBOTHBIX.

Peanm3zanus menu TpeOyeT MOCTaHOBKH IIEJIOT0 psa 3a0ay — 3TO:

* mo160p MH(pOpMaIUK 1O MPEJI0KEHHON TeMe, BRIOOP crocoba moiauu nHpopMaIuy,

®* YMCTb OPUCHTUPOBATLCS B KHaCCI/I(I)I/IKaI_II/II/I JKUBOTHBIX
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® HOI[GOp AOBOJOB W INOATOTOBKA BBICTYIVICHUA, C LCJIBIO IMPCACTABIICHHUA CBOCIO BHA
OCTAJIbHBIM YYaCTHHUKAaM.

Mamepuanst uepwvi: 1eKopaiym, KOCTIOMbI, TPUM, 3BYKOBOE COIIPOBOK/ICHUE.

Yuacmnuxku ponesoii uepvi: Bunpl KUBOTHBIX Hajakiacca PpiObI, kiacca 3e€MHOBOIHBIX,
Kunacca npecmbikaromuxcs, Knacca [Itun, Kiacca Mitekonuraromux.

B3aumoomuouwienus opzanuzma u cpeowvt.
DKonozus Kak nHayka, ee 3a0a4u U 3Ha4eHuUe.
Dopma nposeodenuss — npaKkmuyeckoe 3auamue (paboma 6 Hcanpe COUUHEHUs).
Bonpocul u 3a0anus ons camocmosmenvrot pabomoi

1. Hamummre HEOONBIIOE COYMHEHHE - PAa3MBIILICHHE HAa TEMYy B3aMMHOM CBSI3M YYaCTHUKOB
OuoreoreHo3a Mexay co0oH, monpoOyiiTe 000CHOBATH 3TY CBA3b C JIMYHOW MO3MIUU OJHOTO U3
YYaCTHUKOB (pacTeHHE, KUBOTHOE).

2. Hanmumure HeboabIIOE COYHMHCHHC, B KOTOPOM paCKpOﬁTC HpO6JICMy Y4aCTHUKOB O,HHOﬁ nus3
9KOJIOTMYCCKUX MUPaAMK U IMIPOCICAUTE COOTHOIICHHA OPTaHU3MOB Ha Ka)KILOﬁ HX CTYIICHHU.

3. Harmmmre HEOOJBIIOE COYMHEHHE - PAa3MBIIUICHHE HA TEMY B3aWMHOW CBS3M YYaCTHHKOB
arpolLeHO030B MeXJy co00ii, nmonpoOyiTe 000CHOBATH ATY CBS3b C JMYHOW MO3MLMU OJHOTO U3
YYaCTHUKOB (pacTeHHE, KUBOTHOE).

4. B 5KOJIOTHH CYIIECTBYET 3aKOH 3KOJIOTMYECKON HUIIH. DKOI02UYECKAas HUUA — MO
COBOKYNHOCMb 8CeX (hakmopos cpeosl, 8 npedeiax KOmopblx 803MONACHO CYUeCmB08aHUe 8UOA 8
npupooe u e2o cpedoobpazyrowas oesmeibHocms. 1T.e., 5mo He MOabKO usuyeckoe
NPOCMPAHCMBO, 3aHUMAEMOe OP2AHUZMOM, HO U €20 QYHKYUOHAIbHAS POJlb 8 CO0DWecmeae
(nonooiceHue 8 nuwesoll yenu), u e2o Mecmo OMmHOCUMENbHO GHEUHUX PAKMOPOS.

[Tpoananu3upyiitTe 3TO 3aKOH. 3alUIINTE CBOM PA3MBIIUICHUS U BBIBOABI O COOTBETCTBUU
3aHUMaeMOl 4YeJIOBEeKOM cBoel HumM Ha 3emse. EcTe nu rpaHunbl HUIM [7s denoBeka? He
BHEJIPSETCS JIM OH B Uy>KHE HUIIIU.

Buocgepa, ee cmpyxkmypa u ¢pynkuyuu.

Dopma nposedeHuss — npakmudeckoe 3aumamue (3awuma O0OKIAO08 8 (hopme npe3eHmayutl).
Yenosnoe xonuuecmeo caaiioos — 10 — 15.

Bonpocwi u 3a0anus ons camocmosamenvHou pabomol

1. TIpoaemoHCTpHpOBaTH MPUMEPHI YCTOMUNBOCTH OMOCHEPHI K BO3AEHCTBUIO 1€ATEIHHOCTH

JIOJEH.

WnmroctpupoBaTh IpUMepbl KOHKYPEHIIMU MEX]Ty OpraHu3MaMHy Hallel MECTHOCTH.

3. IIpogemoHCTpHpOBaTh IPUMEPHI COOOIIECTBA, OMOTEO1IeH03a, arPOUOIICHO30B, BBIJICIUTh B
MPUBOJUMBIX IPUMEpPAX: MPOAYLEHTOB, PEIYLIEHTOB, KOHCYMEHTOB.

no

3awguma okpyscarowieii cpeosvt om 3azpA3HeHUIL.
Dopma nposedenusi — npakmuyeckoe 3auamue (OUOAKmuYeckas uepa — paboma 6 Maublx epynnax).

JAuaakTuyeckas urpa
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«IKOJIOTHYECKOe POCKTHPOBAHME >
(MrpoBoe NpoOeKTHPOBaHHUeE)
IIpeanaraemblie 00CcTOATENLCTBA (IPEALICTOPHS)

IKOJIOTHYECKOEe INPOEKTHPOBAHHE — OTO KOMIUIEKC IIPAKTUYECKMX U TEOPETHUYECKUX
MEpOTPUATHI, HANpPaBICHHBIX Ha Pa3pabdOTKy AKOJOTHYECKUX TMPOEKTOB M UX JajbHeiliee
COIJIACOBAHUE B NPUPOJOOXPAHHBIX OpraHax ¢ LEJbl0 IOMCKAa OajaHca MEXAy YCIEUIHbIM
(YyHKIIMOHUPOBAHUEM OPTaHU3ALNHU U 3aLIUTON OKPY>KAIOLIEH MPUPOIBL.

BocCTaHOBUTB 3KOCHCTEMBI, IMOBPEXKIEHHBIE B pE3ylbTaTe MAEATEIbHOCTU YEIOBEKa —
3arpsA3HEeHus WK Jpyrue HapymeHus. Co3garh HOBBIE 3KOCHUCTEMBI, KOTOpBIE OyAyT HMETh
3HAYEHHE U JUIS YEII0BEYECTBA U IJI DKOJIOTUU — BOT LIEJIA DKOJIOTUYECKOIO IPOCKTUPOBAHUS.

ITopsinok npoBeneHus
¥ MOCTAHOBKA 32124 YYaCTHUKAM JIMJIAKTHYECKOH UTPbI

Beeoenue 6 uepy. llpencraButenu pasHbIX MYHUIMIAIBHBIX OpPraHU3aIlMil BCTPEYAIOTCS C
rPKIAHCKUMHU HE3aBMCHMBIMU OPTraHU3AIMsAMU 10 OXpaHe MPHUPOIBI JIJIi OTYETA O MPOJACTIaHHON
pabote mo BompocaMm HsKosoruu. lLlens coBemiaHusi — COBMECTHBIMH YCHUIHSIMU pa3paboTarhb
CTpaTeTUI0 TMOBEICHHS YEJIOBEUYECTBA MO IKOJOTUYECKUM BorpocaM. CHUKEHHUS SKOJOTUYECKOTO
pPHCKa M Harpy30K Ha MPUPOY.

Kaxnas neneranust 10JKHA IPEICTABUT IPOEKT, B KOTOPOM OYAYT OTPa)KE€HbI NPEII0KEHHS
[0 YIYYIICHUIO KOJOTHUECKOW OOCTAaHOBKM MO BHIOPAHHOMY MMM HAIPAaBJICHUIO, OOBSICHUTH MX
BR)XHOCTb UX IPOEKTa U 3HaU€HHUe Ui Npupoabl. [IpoeKThl JOKHBI BKIIOUATh B €0l HECKOJIBKO
IIYHKTOB, KOTOPBIE BEIHOCATCS HA 00CYXAEHHE (BBIIEISAETCS 5 MUHYT).

Hauano uepvr. MansiMu rpynnaMu pedsitTa pa3padaTbIBalOT CTpATErnio pabOThl, COCTABIISIOT
npoekTsl. [IpeacraBureny NPUPOJOOXPAHHBIX OPraHU3ALMM NPUHUMAIOT TPOEKTHI, BHOCAT
KOPPEKTUBBI IO TPEOOBAHUIO, JIJISl TIOCTHIKEHUSI HAMJTYULIET0 pe3ybTara.

HpeI[CTaBJ'ICHI/Ie CBOHUX IPOCKTOB HC MOOJDKHO IIPCBBIIIATH 5-7 MHHYT. I[anee JacCTCA
BO3MOXHOCTDB 3aaBaTb BOIIPOCHEI, BHOCUTb JOITOJIHCHUS.

[To oxkOHYaHMM BBICTYIUIGHHWH, TPYMIbI 3aIIMTHUKOB MPHUPOABI MpeiaraloT 00bEeIUHUTH
Npe/UIOKEHHbIE TMPOEKThl B OJMH M pa3paboTaTh CTPATETHiO, BKIKOYMB B HEE CaMble Ba)KHBIE
aCIIEKTBhI KaKJIOTO IIPOEKTA.

Koney ueper. VITOrom «BCTpeUYM» CTAHOBUTCS MPOEKT IO SKOJIOTHMYECKON Oe30MacHOCTH
HaceJIeHUs U coXpaHeHuto npupoabl. Ha ananus u odcyxaenue 10 MUHyT.

Bonpocwt u 3a0anus ons camocmosmenvHou pabomol

1. [enerauusi, OT OpraHu3alyu, OCYIIECTBISIONIEH KOHTPOJIb 3a MPOMBIILIEHHBIMU
OTXOJaMHU.

2. Jlenmeraryisi OpraHM3aIni 0 KOHTPOIIO HaJl yPOBHEM aBTOMOOWIBHBIX BBIXJIOIIOB.

3. [eneramus opraHu3anuii, KOHTPOJIUPYIOIIUX PaJAUAIIMIOHHBIN (OH.

4. Jleneranusi, OpraHu3alyii KOHTPOJIUPYIOMIUX YPOBEHb BUOpAIIUH U LITyMa.

5. Jleneranusi opraHu3aluii OCyIIeCTBISIOMINX KOHTPOJIb Ha/l 3arPs3HEHUEM BOJIBI.

6. Jlemeramust opraHu3anyii, OTBEYAIOIINX 3a 03€JICHEHNE HACETICHHBIX TyHKTOB.

7. IIpeocmasumenu aOMuHUCMpayuy no IKOJI02ULECKUM BONPOCAM.
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8. IIpeocmasumenu npupoodooxpannvix opeanuzayuti — I punnuc, POCHUII, bennona,
Hnuyuamusa Xapmuu 3emnu u op.
9. [Ipasicoane - akmugucmoi — 3aUWUMHUKU RPUPOODIL.
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Ipuioxenue

Ocodennoctu peanusannu yueOnou nucuumiannael O/1.01.05 EcrectBo3nanue ajst
WHBAJM/IO0B U JIUI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

B ocBoenun yuebOnoi maucrumiuabel OJ[.01.05 EctecTBo3HaHWe MHBAaIMAAMH M JIMIAMH C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsSI MPEAYCMaTpUBACTCS WMHIUMBUIyalbHas padorta. Ilon
WHIUBHUIyAJIbHOW paboTol mmoapasyMeBaeTcsi ABe (OPMBI B3aMMOJICHCTBHS C IPETOJIaBaTEIIEM:
WHAWBUAyallbHAs ydeOHas paboTa - KOHCYIbTAaIlUH, T.C. JOMOJHUTEIHLHOE Pa3bsCHEHUE y4eOHOTO
Marepuana W yriayOJeHHOE H3YYCHHE MaTepHalia ¢ TeMH OOYYaroIIMMUCS, KOTOPbIE B 3ITOM
3aMHTEPECOBAHbI, U WHAWBHUAyaJIbHAs BOCHHUTATENbHAs pabora. MHIMBHyalbHBIE KOHCYJIbTAIIUU
10 TPEIMETY SIBIIACTCS BaXHBIM (PAKTOPOM, CIIOCOOCTBYIOIIMM HWHIWBUyAIH3allUA OOyYEHUS W
YCTaHOBJICHHUIO BOCIUTATEIILHOTO KOHTAKTa MEXIy MPernoaBaTelieM U 00yJaroIIMMCs WHBATHIOM
WJIM OOYYAOIIMMCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMU 3I0POBBSI.

Opranusanusi CaMoCTOSTEIbHOM Pa0d0Thl 00y4AIOIIMXCH M3 YMCJIA HHBAJIHUIOB U JIMI C
OrpaHUYEeHHBIMHU BO3MOKHOCTSMU 310POBbA

Y4eOHO-MeTOAMYECKNE MAaTepPHaIbl ISl CAMOCTOSATEIBHOM pabOThl 00yUYArOMIUXCs U3 YHCIIa
WHBAJIHUIOB U JIUI[ C OTPAaHMYEHHBIMU BO3MOXKHOCTSMHU 3[0POBBSI MPEAOCTABISAIOTCS B (opmax,
QIaNTHPOBAHHBIX K OTPAaHMYCHHUSIM UX 37I0POBbSI M BOCIPUATHS HH)OPMAIIHH:

Jjia au11 ¢ HapyIIEHUSMU 3PEHUS:

— B I€YaTHOH (popMe yBEITMYEHHBIM HIPUPTOM,

— B popMe MEKTPOHHOTO JOKYMEHTA,

— B popme aynmodaiina,

— B IIe4aTHOM ¢opMe Ha si3bIKe bpaitis.

JIist AL ¢ HapyLIEHUsIMU CITyXa:

— B IIe4aTHOM dopme,

— B (popMeE 3IEKTPOHHOIO JOKYMEHTA.

JUist U1 ¢ HapyIIEeHUSIMUA OTIOPHO-/IBUTaTENILHOTO arnapara:

— B TIe4aTHO# dopme,

— B (hopMe 2IeKTPOHHOTO TOKYMEHTA,

— B ¢popme aynuodaiina.

JlaHHBI TepedeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA
00y4aroIIMXCsl.

Onucanue MaTepI/laJIbHO-TeXHI/I‘leCKOﬁ 0a3bl AJas OCYHICCTBJICHUSA 06p330BaTeJIbHOFO
npouecca 1nmo TMCumIlinHe oﬁyqamumxca U3 YU CJia HHBAJUA0B H JIMI C
OrpaHH4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

OcBoeHME JAMCUMIUIMHBI (MOAYJS) MWHBaJIMAAMU M JUIAMH C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMHM 37I0POBbSI OCYIIECTBIISIETCS C MCIOJIB30BAaHUEM CPEICTB OOy4deHHs OOIIero U
CHEIMAIbHOTO HA3HAUYEHHUS:

— JIEKIMOHHAs ayAUTOpHUS — MYJIbTHUMEIHMIHOE 000pyI0oBaHHE, MOOWIIBHBIN paJHOKIACC
(1S CTYIEHTOB C HAPYLICHUSIMH CIIyXa); UICTOUHUKH MUTAHUS U1 UHIMBUIYaIbHBIX TEXHUUECKUX
CPEICTB;

— ydeOHas ayAuTopusi U1 NPAKTHUECKUX 3aHATUH (CEMHUHApPOB) — MYJIbTUMEAUHHOE
o0opynoBaHue, MOOMIIBHBIN pasnokacc (sl CTYIGHTOB C HAPYLICHUSMH CITyXa);

— yueOHas ayIuTOpHs AJI CaMOCTOATENBbHOM pabOThl — CTaHAAPTHBIE pabodue MecTa ¢
NEPCOHATBHBIMHU KOMITbIOTEPAMU; pabodyee MECTO C MEePCOHATBLHBIM KOMITBIOTEPOM, C MIPOrpaMMOi
HKPaHHOIO JOCTYIa, MPOrpaMMON 53KPAaHHOTO YBEIMYEHUS M OpaiieBCKUM JHCILIEEM JUIS
CTYJEHTOB C HapYIICHUSIMH 3PEHUS.
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B kaxmoii aymuropuu, TAe OOy4alOTCSs WHBAIMIBI U JIMIA C OrPAaHUYCHHBIMHU
BO3MOXHOCTSIMM ~ 3/10pOBbs, IPEIyCMOTPEHO COOTBETCTBYIOIEE KOJMYECTBO MECT  JJIs
00y4aromuxcst ¢ y4eTOM OTPaHUYCHUHN HX 370POBBSI.

B ydeOnple aymutopum oOecriedeH OeCHpensTCTBEHHBIM JOCTYN IS OOYYaromuxcs
HWHBAJINI0B U 06yqalonmxc;1 C OrpaHU4YC€HHBIMH BO3MOKHOCTAMU 3JO0POBbBA.

IlepeyeHp cnenManbHBIX TEXHUYECKUX CPEACTB OOyYeHHUs JUIsl MHBAIMIOB M JIMIl C
OrpaHU4YCHHBIMH BO3MOKHOCTSAMMU 300POBbA, UMCIOIINXCA B UHCTUTYTC!

— TudnorexHuueckas ayauTopus: TUQPIOTEXHUUECKHE CPEACTBA: OpailIeBCKUIl KOMIBIOTEP
C JUCIIIICEM n IIPHUHTCPOM, TI/I(I)JIOKOMHJIGKC <<qI/ITaIOH_IaSI MallluHay, TCICBU3HMOHHOC
yBEJIMYMBAIOLIEE  YCTPOMCTBO, TH(IOMAarHUTONBl KacceTHble U  LHU(POBBIE AUKTOQOHBI;
CHEMaJIbHOE IPOrpaMMHOE oOecrieueHue: IporpaMMa pedyeBoil HaBurauuu JAWS, peueBbie
CHHTE3aTOpPBI («TOBOPSIIAs MBILIbY), SKPAHHBIE JIYTIbI.

— CypnorexHudeckas ayautopusi: paauokiacc “Coner-P”, nmporpaMMmupyeMble CIIyXOBbIE
anmaparbl MHAMBUIYAJIbHOTO IIOJb30BAHMUA C YCTPOMCTBOM 3ajaHMs pexuMa paboThl Ha
KOMITBIOTEpe, HWHTepakTuBHas jocka ActiveBoard ¢ cucremoil romocoBaHusl, aKyCTHUECKHIA
YCUJIMTENb U KOJIOHKH, MYJIbTUMEAUUHBIA IPOEKTOP, TENEBU30P, BUIEOMAarHUTO(OH.

IIpouenypa oueHnBaHus pe3yJbTATOB 00yUYeHHs] HHBAJIHU/I0B M JIMI| C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbA

[Ipu npoBeneHuM NpoLENypbl OLEHUBAHUS PE3YJbTATOB OOYYCHMs] WMHBAJIUAOB M JIMI C
OTPaHUYECHHBIMH  BO3MOXXHOCTSIMH ~ 3J0POBBSI  IPEIYCMATPUBACTCS  BO3MOXKHOCTH  BbIOOpa
o0OyyaromuMcsi  crocoba MNPOXOXKICHUS MPOMEKYTOUHOW arTrecTaluu (MUCBbMEHHO, YCTHO),
yBEJIMUEHUE BPEMEHM Ha MOJArOTOBKY O0Y4alOLIErocsl K OTBETY Ha IPOMEXYTOUHOM aTTecTaluu He
6onee 1 wyaca, HCHOJB30BAHHE TEXHMUYECKUX CPEACTB, HEOOXOOUMBIX MM B CBA3M C HX
WH/IMBUIYAIbHBIMA OCOOEHHOCTSIMH.

IIponienypa oueHUBaHUS pPE3yJIbTATOB OOYYEHUS HMHBAIMIOB U JIMI C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 370POBbsI 110 JUCUUIUIMHE IPEIyCMAaTPUBAET IMpenocTaBieHue MHGOpMaluu B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha s13b1ke bpaiins.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBI TIepedYeHh MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHI'EHTA
o0yJaromuxcs.

[Tpu mpoBeneHNH TPOIEIYyPHl OLEHUBAHHUS PE3YJIbTATOB OOYYCHHS WHBAIUAOB H JIHI[ C
OTPaHUYEHHBIMU BO3MOXHOCTSIMM 3JI0pPOBbSl 110 JUCHUIUIMHE OO0ECIeYnBAETCSl BBIIOJIHEHUE
CJIEAYIONINX IOMOJHUTEIBHBIX TPEOOBAHWH B 3aBUCUMOCTH OT WHAMBHIYAIBHBIX OCOOCHHOCTEH
o0yJaronuxcs:

a) MHCTPYKIHUS TI0 TIOPSIKY TPOBENEHHS IPOIENyphl OICHUBAHHS MPEIOCTABISETCS B
JocTynHou hopMme (YCTHO, B TUCBMEHHOM (popme, B MUCbMEHHOM opMe Ha si3bIke bpaiiis, ycTHO ¢
HCIIOJIb30BaHUEM YCIYT CYpJIONIePEBOAUNKA);

0) noctynHas ¢popma IpeoCTaBIeHHs 3aaHUil OLIEHOYHBIX CPEACTB (B IMe4aTHOM ¢Gopme, B
nevyatHoil ¢opme yBenMYeHHBIM WIpUPTOM, B medatHoil ¢opme mpudrom bpaitnsg, B gopme
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AJIEKTPOHHOT'O JIOKYMEHTA, 33aJaHMs 3aYMTHIBAIOTCS ACCHCTEHTOM, 3a/laHUs IPEIOCTABISIOTCS C
HCTIONIb30BaHUEM CYpPIOIEPEBOAA);

B) JocTymHas ¢opma MpeJoCTaBIeHUs] OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMITBIOTEpE, NMUCHMEHHO Ha s3bIke bpailis, ¢ MCIoiap30BaHMEM YCIYT acCHUCTEHTA,
YCTHO).

[Tpu HEeoOXOaMMOCTH A1 OOYYAIOMIMXCS C OIPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS U
MHBAJIUIOB MPOIeypa OLEHUBAHUS PE3YIbTaTOB OOYUYEHUS MO JUCHUTUTMHE MOXKET IPOBOIUTHCS B
HECKOJIBKO JTAarloB.

[IpoBenenue mpoueaypbl OLIEHUBAHHS pPE3YIbTaTOB OOYyYCHHMS HWHBAIMIAOB M JIHMI[ C
OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI JIOITYCKAeTCS C HCIOJIB30BAaHUEM JMCTAHIIMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHH.
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