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1.MACIIOPT PABOYEM ITPOI'PAMMBI O/1.01.05 ECTECTBO3HAHME
1.1 ObsacTe npuMeHeHnus padoyeit nporpammsel O]
Pabouas mporpamma OJ1.01.05 EcrecTBo3HaHWEe SBISETCS YaCThblO YYEOHBIX IUCIUTUIMH
00111€00pa30BaTEILHOTO Y4eOHOTO IMKJIA MPOrPaMMBbI MOJTOTOBKH CIICIUAIIMCTOB CPETHETO 3BEHA
B cootBeTcTBUU ¢ ®I'OC no cnernumansaocT 51.02.03 bubnuorexkoBeacHue.

IMosicuuTeILHASA 3aIMCKA

1.1. Tlporpamma y4eOHOM TUCHUIUIMHBI ABJISETCS YaCThIO MPOrPAMMbI TIOATOTOBKH CIICIIMATHUCTOR
cpenuero 3BeHa B cootBeTcTBUU ¢ ®I'OC 1o crermanbrocTy 51.02.03 bubimoTtexoBeneHue.

1.2. Mecto aucuuminnsl B ctpykrype IIICC3 CITIO

JucuunimHa OJ1.01.05 EctecTtBO3HAHUE SIBIISIETCS yaeOHOU NUCLUIIIMHON
O06meo0pa3oBaTeIbHOTO y4eOHOTO IIUKJIA.

JuctumimHa «EcTtecTBO3HaHME» pacIIUpsieT Kpyro3op, BbIpaOaThIBACT aHAIUTUYECKUE HABBIKH,
HE00XO0/IMMBbIE IPU PEIICHUH NPAKTHYECKUX U MPO(eCcCHOHAIBHBIX 3a/1a4.

PE3VYJIbTATHI OCBOEHU S YUEBHO!M JIUCLIMITJIMHBI

OcBoenue copaepkanusi y4eOHOU nucuuiuiiHbl «EcTrecTBO3HaHME» oOecnedyrBaeT JOCTUXKEHUE
CTYAEHTaMHU CJIEAYIOLIUX PE3YJIbTATOB:

¢ JUYHOCTHBIX:

- yCTOfI‘IHBBIﬁ HHTCPCC K HUCTOPHU U AOCTHKXCHHUAM B 00JIaCTH €CTECTBEHHBIX HAayK, 49YBCTBO
TopAoCTH 3a pOCCI/IfICKI/Ie CCTCCTBCHHBIC HAYKU;

— TOTOBHOCTh K TMPOJOIIKEHHIO 00pa30oBaHMs, TOBBIIMICHUIO KBadU(pUKAUU B U30paHHON
PO ECCHOHAIBHON JEATENHHOCTH C UCIIOIh30BaHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMHCTCHIII/II\/'I B 00JIaCTH €CTECTBEHHBIX HayK U1
YCJIOBCKa U O6IJ_ICCTB8., YMCHHEC HUCIIOJB30BATh TEXHOJOTMYCCKUC NOCTUKCHUS B obactu (1)I/I3I/IKI/I,
XHUMHWU, Oouonoruu JJIs1 ITIOBBIIICHUSA COOCTBEHHOT'O HHTCJUICKTYAJIbHOI'O PAa3BUTUA B BBI6paHHOfI
HpO(i)CCCI/IOHaJ'IbHOI\/'I ACATCIIBHOCTH,

— yYMEHHE MPOAHATU3UPOBATh TEXHOTCHHBIE TOCIEACTBUS JUIsl OKpY)KaIoLIeH Cpelbl, OBITOBOW U
IIPOU3BOCTBEHHON JEATEIILHOCTU YEIIOBEKA,;

— TOTOBHOCTH CaMOCTOATCIBHO ,Z[O6BIB&TL HOBBIC [OJIA ceOs C€CTCCTBCHHO-HAYYHBIC 3HAHUA C
HCIIOJIB30BAHHUEM JJIAA OTOT'O NOCTYIIHBIX HCTOYHHUKOB I/IH(i)OpMaIII/II/I;

— YMCHHUC YIPaBJIATH CBOCH ITO3HABATEIIHLHOM ACATCIIBHOCTBIO, IMPOBOJUTH CAMOOIICHKY YPOBHSA
COOCTBEHHOT'O HWHTCJUICKTYAJIbHOT'O PAa3BUTHUS,

— YMCHHUC BBICTpaWMBaThb KOHCTPYKTHBHBLIC B3aMMOOTHOIICHHWA B KOMAaHAC IO PECHICHUIO O6I]_[I/IX
3a71a4 B obiactu €CTCCTBO3HAHUAA,

¢ MCTAIIPCAMCTHBIX !



— OBJIaACHHUC YMCHUSAMU U HABBIKAMH Pa3JIMYHBIX BHUIOB IIO3HaBaTEIbHOU ACATCIIBHOCTHU JIs1
U3yUYEHHSI pa3HBIX CTOPOH OKPYXKAIOIIET0 €CTECTBEHHOTO MUPA,

— NpPUMEHEHHE OCHOBHBIX METOJOB TNO3HaHMs (HAOMIOAEHHS, HAYYHOTO SKCIEPUMEHTA) s
W3Y4YEHUsl PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHUHBI MHpA, C KOTOPHIMH BO3HUKAET
HEO0OXOIUMOCTh CTAIKMBATHCS B MPOQeccuOHANbHOM cdepe;

— yMEHHUE ONpeAEATh LENU U 33/1a4M JesTeIbHOCTH, BBIOMpATh CPEACTBA Ul UX JOCTHXKEHMs Ha
IIPAKTHUKE;

— YMCHHEC HCIIOJIB30BaTh Pa3JWM4YHBIC HWCTOYHUKHU [JIA IIOJYUYCHUSA CCTCCTBCHHO'H&Y‘IHOﬁ
I/IH(I)OpMaL[I/II/I " OIICHUBATh €€ JOCTOBCPHOCTDL JIA JOCTUIKCHUS MMOCTABJICHHBIX ueﬂeﬁ " 3aaa4,

* IpCAMCTHBIX!

— ¢(OpMUPOBAHHOCTh MPEACTABICHUHN O I[EJIOCTHONH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHE
MUpa, IPUPOJE KaK EIMHOM IeTOCTHOW CHUCTEME, B3aMMOCBS3HM YEJIOBEKa, MPUPOBI U OOIIEeCTBa,
MPOCTPAHCTBEHHO-BPEMEHHBI X MaciTabax BeenenHoi;

— BIIQJIcHUE 3HAHMAMH O HaumboJiee BaXHBIX OTKPBITHAX W JOCTHIXKEHUAX B 00JacCTH
€CTECTBO3HAHMS, MTOBJIMSBIIMX HA 3BOJIOLMIO MPEACTABICHUN O MPUPOJE, HA Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

— c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHATh ECTECTBEHHO-HAY4YHBIC 3HAHUS M OOBSICHEHHS
OKPYKAIOIINX SIBIICHUH, COXpaHEHUS 3I0pOBbs, oOecrieueHruss 0€30MacCHOCTH KU3HEACITCILHOCTH,
OepeKHOr0 OTHOIIEHUS K MPUPOE, PAIMOHATIBLHOTO MPUPOOINOIB30BAHNS, & TAK)KE BBIOTHEHUS
pOJIM TPaMOTHOI'O IOTPEOUTENS;

- C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 HAyYHOM MCETOJAC IIO3HAHUA INPUPOAbI H CPCACTBAX
HN3YUCHUA MEramMupa, MakKpoMupa WM MHUKpOMHpA, BJIAJACHUC INPpUCMaAMU CCTCCTBCHHO-HAYYHBIX
Ha6JIIO,I[CHI/II>'I, OIIBITOB, I/ICCJ'ICJIOBaHI/II\/'I " OHCHKH NOCTOBCPHOCTHU IMOJIYUYCHHBIX PE3YJIbTATOB,

— BIAQJICHHE TMOHSATHUIHBIM amnmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONIMM I103HABATh MHUD,
y4aCTBOBaTb B JHUCKYCCHUAX II0 CCTCCTBCHHO-HAYYHBIM BOIIPOCaM, MCIIOJIB30BATh pPa3JINYHBIC
UCTOYHUKNA WHPOpMAIMU [ TIOATOTOBKM COOCTBEHHBIX pPabOT, KPUTHUECKH OTHOCUTHCH K
coobmenusiMm CMU, conepskamyumM HayqHy0 HHGOPMAIIHIO;

- C(l)OpMHpOBaHHOCTb YMCHI/Iﬁ MMOHMMATh 3HAYUMOCTb €CTCCTBCHHO-HAYYHOI'O 3HAHUSA JJI KaXXJ10I0
YeloBeKa HE3aBUCHUMO OT ero mpodeccHoHaNbHOW AEesITeNbHOCTH, pa3nuyarh (akThl U OIEHKH,
CpaBHHUBATL OLCHOYHBLIC BBLIBOJbI, BUACTH UX CBA3b C KPUTCPHUAMHU OLCHOK U CBA3b KPHUTCPUCB C
ONPEACIEHHON CUCTEMOW LIEHHOCTEN.

1.3. Henu 1 321291 OCBOECHHS TUCIHUTLIAHBI

Heabio kypca siBisercs popMUpOBaHUE IPEICTABICHUS 00 €CTECTBO3HAHUHU, OCO3HAHUIO €€
KaK eIMHOM 1IeTOCTHOCTH, TIOUCK OoJsiee TIIyOOKUX CBsI3eH Mexay GU3MUECKUMHU, XUMUYECKUMU U
OMOJIOTUYECKHUMU SIBJICHUSIMHU.

3agaum Kypca:

e oOyyarormuecs JOJDKHBI Ooliee TIYOOKO M TOYHO TMO3HATh OTHAEIbHBIE XUMUYECKUE U

OMOJIOTMYECKHE SIBICHUS, 3aHMMAIOIINE Ba)KHOE MECTO B €CTECTBEHHO - Hay4dyHOU
KapTHHE MHpa,



® BBIIBUTH CKPBITBIC CBA3H, CO3JAIOINHUC OPraHUYCCKOC CAMHCTBO OSTHUX HBHCHHﬁ, 4qTo
HEBO3MO>KHO B paMKaX CleHaJIbHbIX €CTECTBECHHBIX HAYK,

¢ (opMupoBaHUE y CTYJACHTOB HAyYHOT'O MHPOBO33pPEHHSI, TIOBBIIICHHE OOILEro Kpyroopa
U KYJIBTYpPBI MBIIIICHUS.

2 CTpPyKTYpa M cojiep:KaHue TUCHUIIHHbI

3anstus no O/l EcrectBo3nanue nposojstes B | u |l cemectpax.
OO6mmas yueOHast Harpy3ka JUCHUIUIHHBI cocTaBiseT - 177 wacos (b) u3 atoro:
e aynutopHas popma paboTsl coctasisieT 117,

e camocTosTeNbHas padora — 60 4acos ;

2.1. O0beM yueOHOM TMCIUILUIMHBI M BHAbI Y4eOHOH padoThI

Cemectp I I
AyIUTOpHBIC 3aHITHS
51 66
B 4yacax
CamocrositenpHas padbora 26 34
oOyuarorerocs
o nuddepeHIupoBaHHbBIN
DOopMBI OTYETHOCTH KounTponbHblit ypok Hudppep 3aIerIT)

B mnpouecce o0ydeHMs CTyIEHTOB IpelyCMaTpUBAIOTCS cieayounme (opMbl U BHJIBI
yueOHo#l paboThl: odopmiieHHe Ta00paTOPHBIX pabOT M MOArOTOBKA K MX 3alllUTE, COCTABICHHE
cXeM, TaOJauI] 1O OTIAENbHBIM T€MaM, MOATOTOBKA IJIaHA-KOHCIIEKTA, MOJArOTOBKA K KOHTPOJIbHBIM

paboTam, IMOATOTOBKA MPE3EHTAIMH U JTOKJIAJ0B, paboTa ¢ yueOHOH IUTepaTypoi, pelieHue 3aaad
110 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.
KonunuectBo Termnorel. HeoOpatuMocTh mpUpOaHBIX MporeccoB. [1
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 W aUANIEKTPUKU. [IOCTOSHHBIN SIEKTPUYECKHM TOK.
3aKOHBI IOCTOSTHHOT'O TOKA.

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

OnextpoMarHuTHble KosneOanus. Ilepemennsbiili Tok. IlpousBoacTso,
nepeqadya M HUCMOJIb30BaHUE AeKTpodHepruu. [IpuHummbl paboTh
anekTpocTannuid. Tpancdopmarop.

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

CamocTosiTenbHas padboTa oOydarommxcs: 3arojJHEeHHE TaOJHIlhL:
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 MOCTYJAaTOB  DUHIITEIHA:
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 morjiomeHus. CHekTpalbHbId 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 Ta3€pOB.

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  BKJIag B MHPOBOE
sHepromnorpebiaeHne.  DKOJIOTHs W MpoOJNeMbl  pa3BUTHUSA
TPaAULMOHHOM, aTOMHOM U aJIbTEPHATUBHOW HEPreTUKU

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

KonTponbHas padora Ne5. Beenennast.
CamocrosiTenbHas paboTa 00ydaronmxcs:

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 GyHKIIUU 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 TTOHATHS. POPMBI N3MEHIMBOCTH.

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:
MHoroo6pasus 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: [loaroToBka 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 [ICXD: XuMuveckne CBOMCTBA U NIPEBPAIICHHS
BEIICCTB 3
Krnaccudukanus HeopraHU4eCKuX COeTMHEHNH. XMMHUYECKHE 2
CBOMCTBA HEOPTraHUYECKUX COCUHEHUMN.
Mertasmibl. CriaBsl U Koppo3usi MmetauioB. Hemerannsl. CoenuHeHus 3
METAJUIOB U HEMETAILJIOB.

. y 4

3ammTa OKpyXKarolen cpebl OT 3arpsI3HEHUI.
CamocTtosarenpHas padora odyuarommxcs: [loaroroBka k ceMuHapy: 9
Heoprannueckue coequHeHus
Krnaccudukanus opraHn4eckux coeTnHEHUH.

5
Teopus cTpoeHUs OpraHUYECKUX COeqUHEeHN M. M3omepus.

2
Yraesogopoasl. [IpupoaHbpie HICTOYHUKH YTIIEBOIOPOIOB.
[IpuMeHeHue yriieBoIopoI0B B OPraHMuE€CKOM CHUHTE3E.

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

78/42¢/p
117

2.3. Conep:xanne O/1.01.05. EcrecTBo3HAHUE
OU3UKA
OcHo6bl ecmecneeHHOHAYUHO20 NO3HAHUA MUDPA

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



YacmHubvle acnekmol COBPEMEHHO020 eCmeCmeo3Hanu. Du3uueckuili acnekm COBPEMEHHO20
ecmecmeo3Hanun:

Mexanuka
JIBukeHne — HeoThbeMieMmasl 4yacTh MaTepud. OTHOCUTEIBHOCTh MEXaHHMYECKOTO IABUKECHHUS.
OCHOBHbIE KHHEMAaTUYECKUE TOHATHUS U YpaBHEHMs. 3aKOHBI JABHKEHHUS. DHEprus — Mepa
JBUKEHHS MaTepHH. 3aKOHBI COXPAHEHUsI B MeXaHUKe. MexaHnueckue KoyieOaHus U BOJIHbBI. 3BYK.
Moanexynapuasa gpuzuka. Tennoesvie aenenusn
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOpUU. ATperatHbleé COCTOSIHUS
BemecTBa. bpoyHosckoe asmxkenue. ubdysus.Maeansnsiii raz3 B MKT. JlaBienne raza. OCHOBHOE

ypaBHenue MKT. IIpeacrasiienue o pacnpeieIeHu MOJIEKYI IO CKOPOCTSIM.

Temnepatypa. TepmonuHamuueckoe  paBHOBecHE.  MAaKpOCKONIMYECKHUE  IApaMETpBhI.
YpaBHEHUS COCTOSHUS UICATBHOTO Ta3a. ['a30BbIe 3aKOHBI.

KonmuecTtBo sHeprun. Buyrpennss sneprus. I 3akon tepmoaunamuku. [Ipumenenue I 3akoHa
TEPMOJUHAMMKHU K N30IIPOLECCAM.

KomuuectBo TemmoTel. HeobpatumocTs mpupoaHbIX mporeccoB. II 3aKoH TepMOIuHAMUKH.
TeruioBble ABUTATETH.

Kpucramnel. AMopdHbIe Tena.
Inekmpoounamuxa

DneKTpUuecKuid 3apsl. 3aKOH COXPaHEHHUs JJeKTpuyeckoro 3apsina. OCHOBHOM 3aKOH
AJIEKTPOCTATUKH - 3aKOH KyIoHa.

bnuskoneiicTBue U 1eiCTBIE Ha PaCCTOSTHUU. DJIEKTPUUYECKOE MOJIE U €T0 XapaKTEPUCTHKU.
IIpoBogHMKYN M TUANEKTPUKU. [IOCTOSHHBIN IEKTPUYECKHM TOK. 3aKOHBI IOCTOSIHHOTO TOKA.

MarnutHoe  mosne.  MaruutHele  cBoWicTBa  BemectBa. Cuma  Ammepa. Cuna
JlopeHia. DnekTpoMarHuTHasE MHIYKIMSA. 3aKOH AJIEKTPOMAarHUTHON MHIYKITUH.

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

DJIeKTpOMarHuTHbBIE BOJHEL. [IpuHumne! paguocsssu. Pagunonokanus.
Onmuka

BonnoBas mpupona ceera. Uutepdepennus u audpakuus cera. ucnepcus. LlBera Ten.
[Tonsipusanus ceerta.

[Tpunmun otHocuTenbHOCTH. OnbIT Maiikenscona-Mopiu. Onementel CTO. CnencrtBust u3
MOCTYJAaTOB DWHILITENHHA: OTHOCUTEIBHOCTh OJAHOBPEMEHHOCTH;, PACCTOSSHUM U MPOMEKYTKOB

BPECMCHH. OKBUBaJICHTHOCTh MacChl SHECPTHUH.

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. [IpoucxoxaeHne MTMHEHYaTbIX CIIEKTPOB.

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

EcrtecTBeHHass painOaKkTUBHOCTb. 3aKOH paJMOaKTUBHOIO pacnaaa.MeToapl perucrpanuu
MOHU3UPYIOLIUX U3JTy4YEHUH.

HckyccTBeHHas paJuoakTUBHOCTb. flnepHble peakuuu. LlenHble spepHble peakuuu.SnepHsii
peakrop. SnepHas sHepretuka.PeakToppl Ha TEmJIOBBIX M OBICTPBIX HeMTpoHax.Ilpumenenue
AJIEPHOM SHEPIUU. DJIEMEHTAPHBIE YaCTULIbI. AHTUYACTULIBI.

JKonocuueckuil acnekm co6pemMeHH020 eCnecmeo3HaAHUA

DHepreTu4eckuil KpU3uc COBPEMEHHOCTU. TpaaullMOoHHAas U ajJbTEpHATUBHAS HYHEPreTHKA, UX
BKJIaJI B MEPOBOE HEPronoTpediieHue. DKOIOTHs ¥ MpoOIeMbl pa3BUTHS TPATUIIMOHHON, aTOMHON
Y QJIbTEPHATUBHON YHEPIeTUKHU

Acmponomuueckuil acnekm co6pemMeHHO20 eCInecmeo3HanuA.

3eman u Beenennas

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

Pazmepsl u ¢opmel 3emnu. EcrectBeHHblil ciyTHUK 3emian. CTpoeHHE COTHEYHOW CHUCTEMBI.
[InaneTsl 3eMHOM rpynsl. [[naneTsI-rUranThl.

ConHile Kak JABWXKYyIIash Cuia IUIaHETapHBIX TmporeccoB. Brusaue ConnHia Ha 3eMiao u
yenoBeka. Co3Be3nus. HoBele M cBepxHOBBIE 3Be3abl. ['mnore3a bonbiioro B3peiBa. bynyiee
Bcenennoi.

Ecmecmeenno - Hayunwiit Memoo no3Hanus.
OcHognble npoyeccol U hopmvl ecmecmeenHo - HAYYHO20 MEMO0a NO3ZHAHUAL.

IIpenmer um 00BEKT ecTecTBO3HAHMA. MecTo M pojib OHOJOTMM, XMMUH, (PU3MKH B
ectecTBO3HaHMU. [Iporeccsl U (GOpMBbI €CTECTBEHHO - HayyHOro mno3HaHus. CylHOCTb 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. PEHTITeHOCTPYKTYpHBIM aHanu3  [pU M3YYCHUM JKHUBBIX OpPraHU3MOB.
Hetitpororpadusi.

Knemounoe cmpoenue opzanu3zmos.
Cocmas, cmpoenue u pynKuyuu Kiemox.

Knerka — equHuna cCTpoeHUs U )KU3HEAEITENLHOCTH opranu3Ma. Knerounas teopus. Poib B
KJIETKE OPTaHMYECKUX M HEOPTaHUUECKHX BemecTB. OCHOBHBIC OPTraHOUABl KIETKH U UX (YHKIIHH.

Buovt oomena sewgecms.

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

Pazmnoscenue u unoueuodyaivHoe pazeumue op2aHu3mMos.

Jlenenne KIETKUA: MHUTO3, Mei03. OIHOKIETOYHbIE U MHOTOKJIETOYHBIC PACTHTEIIbHBIC U
YKUBOTHBIE OPTaHU3MbI. BUpyChI, TpouIakTHKa U JIeYeHHE BUPYCHBIX 3a00seBaHuil. PazMHOXKeHne
opraam3MoB ero (opmbl u 3HadeHue. ['amersl. OmromoTBopeHue. MHAMBUAyaIbHOE DPa3BUTHE
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. MyTareHsl W MyTauuu. BiMsHuWE MyTareHOB Ha OpraHU3M YEJOBEKAa M OILICHKA
MOCJIEACTBUM UX BIUSHUS.

Cospemennvle Ouomexnonocuu.

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

Mmuozooopazua u Ieonr0yua op2aHuuecKo20 Mupa.
Buo, eco kpumepuu u cmpykmypuot.

Cucrema OpraHM4eCcKoro MUpa U €€ OCHOBHBIE CUCTEMAaTHUYECKUE KaTerOpun

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

HOHYJBII_II/IH — CTPYKTYpHad €ANHUIA 3BOJIIOLUH.

Hay‘lele U COUUaIbHO — IKOHOMUUECKUue npednocwmu 603HUKHOBECHUA meopuu 4. ﬂapsuua.

12



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. MickyccTBeHHBbIH o0TOOp,
CEJIEKITHSI.

Tunomesnt npoucxo.m’denuﬂ MHCU3HU.

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

B3aumoomnowenun opzanuzma u cpeowvl.
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. XuMudeckas cBssb. [Ipupona xumudeckoi cBsizu. KoBalieHTHas CBSA3b: HEMOJISIPHAS U
nonsipHasi. MonHas cBsi3b. Katnonsl u aHnoHbl. MeTamnnueckas cBs3b. BogopoaHas cBA3b.
Kpucrammmdeckne pemeTku BemeCcTB ¢ Pa3IMYHbIMHA BHIAMU XUMHUYECKOW CBSI3H.

Xumuttecxue, mepmoxumuuecKue peakuyuu. Xumultecxoepaeuoeecue.

Xumnyeckas peakuus. CKOpocTbh peakiiuu U pakTopbl, OT KOTOPHIX OHA 3aBUCUT. TernaoBoi
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

ayJIUTOPHBIX (TPYIIIOBBIX) 3aHITHHA.

O6opynoBanue kKabWHETA: CTYJbS, CTOJL.

TexHuueckue cpencTBa 00ydeHus: IepeHOCHast ayIM0 U BUJIEO anmnaparypa.

3.2. Uudopmanuonnoe odecnedenne nporpammbl O/1.01.05. EcrectBo3Hanue
OcCHOBHBIE HCTOYHUKH

Kpapuenko, H. FO. ®usuka [DnekTponHsbIi pecype] : yue6. u npaktukym mist CI1O / H. FO.
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.

Hukonbckuii, A. b. Xumus [Dnekrponssiit pecypc] : yue6. u npaktukym ais CIIO / 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.

Otroukwit, I'. I1. EctectBo3nanue [InekTpoHHBIN pecypce] : yued. u npaktukym s CITO /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

Ennnoe okHO aoctyna Kk o0pa3oBaTebHBIM pecypcam [ DJIeKTpOHHBIN pecypc] :
uHpopmannonnas cucrema / ®I'AY 'HUU UTT «Mudopmuka». — Mocksa, 2005-2017. —
Pexum noctymna : http://winow.edu.ru/ , cBoboansbiit (1ata oopamenus: 01.02.2017).
eLIBRARY.RU [Onexrponnslii pecypc] : anexkTpoHHas 6ubiamnoreka / Hayd. snekTpoH. 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).

Poccuiickoe o6pa3zoBanme [ DneKTpoHHBIHN pecypc] : heaepanbublii nopran / PI'AY T'HUU
NTT«udopmuka». — Mocksa, 2002 - Pexum mocryma: http://www.edu.ru/ cBoGo HbBII
(mata obpamenus: 01.02.2017).

4. KontpoJb u oueHka pe3yabraroB ocBoenusi 0/1.01.05. EcrecrBo3Hanue

Pe3yabTaThl 00y4yeHus ®opmMbI U METOAbI KOHTPOJISA
U OLIeHKH Pe3yJIbTAaTOB
o0yuyeHust

Ymeer:

MPUBOJUTH MPUMEPHI IKCIEPUMEHTOB U (M) HAOII0IEHUH,

Texkymuii KOHTPOJIb:
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https://www.biblio-online.ru/book/1D208927-2996-46B3-B8FF-F3F55FF62666
https://www.biblio-online.ru/book/1D208927-2996-46B3-B8FF-F3F55FF62666
https://www.biblio-online.ru/book/9F41ED2D-5AF9-4AF8-A6CF-6037FE3636BB
https://www.biblio-online.ru/book/9F41ED2D-5AF9-4AF8-A6CF-6037FE3636BB
https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-0CC14DE1DD5A#page/1
https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-0CC14DE1DD5A#page/1
http://window.edu.ru/
http://elibrary.ru/defaultx.asp
http://www.edu.ru/

00OCHOBBIBAIOIINX: aTOMHO-MOJIEKYJIIPHOE CTPOECHHUE BEIECTBA,
CYyILIECTBOBAHUE 3JIEKTPOMAarHUTHOTO NOJISL ¥ B3aUMOCBSI3b
AJIEKTPUYECKOTO0 U MArHUTHOT'O TI0JI€H, BOJTHOBBIE U
KOPITYCKYJIIpHBIE CBOICTBA CBETa, HEOOPATUMOCTbH TEIIJIOBBIX
MPOIIECCOB, pa30eraHue rajlaKTHK;

OOBSACHATH MPUKIIATHOE 3HAYCHHE BAKHEHIINX JOCTHKEHUHN B
obnactu

€CTECTBEHHBIX HAYK JUIS: Pa3BUTHUS SHEPIreTUKH, TPAHCIIOPTA U
CPEJICTB CBSI3H;

BBIJIBUTaTh TUIOTE3bI U IIpeJIaraTh MyTH UX IPOBEPKH, J1€TaTh
BBIBO/Ibl HA OCHOBE IKCIIEPUMEHTAIbHBIX IaHHBIX,
MPEJICTAaBICHHBIX B BUJIe Tpaduka, TaOIUIbl WIIH JUarpaMMBbL;
paboTaTh ¢ ecTeCTBEHHOHAYYHOH MH(OpMaIeid, coaeprkariencs
B coobmenusx CMU, MaTepHeT-pecypcax, HAyqYHO-TIOMYJIIPHOM
JUTEpaTypE;

BJIQJIETh METO/IaMH IIOMCKA, BBIJIEIATH CMBICIIOBYIO OCHOBY U
OLICHUBATh

JIOCTOBEPHOCTH HH(POPMAIIHH;

UCII0JIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B
MPaKTUYECKON JEATEIbHOCTU U MOBCEIHEBHON XKU3HU IS
OLICHKH BJIMSIHUS HAa OPraHU3M Y€JIOBEKa 3JIEKTPOMArHUTHBIX
BOJIH U PaIUOAKTUBHBIX M3IYYCHUI; SHEProcOepesKeHus;
OCO3HAHHBIX JUYHBIX JCUCTBUHI IO OXPAHE OKPYKAIOLIEH CPEbl.

HAa3bIBaTh: U3YYEHHBIC BEIIECTBA 10 «TPUBUAIIBHONY WIIH
MEXIYHAPOJAHOW HOMEHKIIATypaM;

ONPEAEIIATh: BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB, TUIT XUMUUYECKOH CBSI3U B COCIMHEHUSIX, 3apsi]l HOHA,
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, TUIT KPUCTATUIMYECKOM
pPELIETKH, XapaKTep CPeAbl B BOAHBIX PaCTBOPAX, OKUCIUTEND U
BOCCTAHOBUTEIb, HAMPABIECHUE CMEIICHUSI PABHOBECHS MO/T
BIUSTHUEM PA3NUYHBIX (DAKTOPOB, U30MEPHI 1 TOMOJIOTH,
MPUHAJICKHOCTh BEUIECTB K Pa3HbIM KJIACCaM HEOPTaHUYECKUX U
OPraHUYEeCKUX COCIUHEHUM;

XapakTep B3aMMHOIO BIMSHUS aTOMOB B MOJIEKYJIaX, TUIIbI
peaKkuuii B HEOPraHUYECKOM U OPTraHUYECKOW XUMUU;
XapakTepu30BaTh: S-, P-, -3JIEMEHTHI 110 KX MOJIOKEHUIO B
[Tepuoanueckoii cucreme .M. MenneneeBa; o0II1e XUMHUECKHE
CBOICTRBA

METAJJIOB, HEMETAJNIOB, OCHOBHBIX KJIaCCOB HEOPIraHUYECKUX U
OPraHUYECKUX COCIMHEHUI; CTPOEHNE U CBOMCTBA OPraHUYECKUX
CoeMHEHUH (YTIeBOI0OPOAOB, CHUPTOB, ()EHOJIOB, AJIbICTH/IOB,
KETOHOB, KapOOHOBBIX KUCJIOT, AMUHOB, aMUHOKHCIIOT 1
YIJIEBOJIOB);

00BACHATH: 3aBUCHMOCTD CBOMCTB XHUMHUYECKOI0 dJIEMEHTA U
00pa30BaHHBIX MM BEIIECTB OT NoJiokeHus B [lepuoamueckoit
cucteme JI.M. MenaeneeBa; 3aBUCUMOCTh CBOMCTB
HEOPraHWYECKUX BELIECTB OT UX COCTaBa U CTPOCHUS, IPUPOLY
XUMHYECKOMW CBSI3H, 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN
PEaKIUU OT PA3NIUYHBIX (PAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH
OPraHUYECKHX COCTMHEHUN OT CTPOCHUS X MOJIEKYT;
BBITIOJIHATh XUMUYECKUI DKCIIEPUMEHT I10 PACIIO3HABAHUIO
BOKHENIINX HEOPTAHMYECKUX U OPraHUYECKUX BEUIECTB,
MOJYYECHHUIO KOHKPETHBIX BEIECTB, OTHOCSIIMXCS K U3YYEHHBIM

OneHnBaHue NPaKTUYECKON U
CaMOCTOSTEIIbHON PabOTHI;

Y CTHBIN 1 TUCBMEHHBIN OMPOC

JlenoBbie Urpsl

IIpoMe:KyTOYHBIN KOHTPOJIb:

KonTposnbhas padora

HUTOroBbIii KOHTPOJIb:

JuddepennrpoBaHHbIi 3a4eT
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KJjlaccaM COCIUHEHUIA;

MPOBOAMTD PacueThl O XUMUYECKUM (pOpMysiaM U YpaBHEHUSIM
peaKkuuii;

OCYILIECTBIISATh CAMOCTOSITENIbHBIA TOMCK XUMUYECKON
WH(OPMAIINU C HCTIOB30BAHUEM PA3THYHBIX UCTOYHHKOB
(cripaBOUYHBIX, HAYYHBIX M HAYUYHO-TIOMYJISIPHBIX U3AAHUIA,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);
HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUY 7151 00pabOTKU U
nepesayl XuMUIeCKoi HHPOPMAITUH U €€ TIPEICTABICHUS B
pa3ianuHbIX hopMax;

UCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS ¥ YMEHUS B
MPaKTUYECKON JeATEIbHOCTH U MOBCEIHEBHON XKU3HU: JIIS
MOHUMAHUS TJI00ATBHBIX TPOOJIEM, CTOSIINX Tepe]]
YEJI0BEYECTBOM: IKOJOTUUECKHUX, SHEPTE€TUUECKHUX U ChIPbEBBIX;
O0OBSICHEHUSI XUMUYECKUX SIBJICHUHN, MPOUCXOISAIIUX B IPUPOJIE,
OBITY U Ha MPOU3BOACTBE; SKOJIOTHUYECKH IPAMOTHOIO MTOBEICHUS
B OKPY’KaIOIIIEeH Cpene;

OLICHKH BJIMSHUSI XUMHYECKOTO 3arpA3HEHUs OKPYKAOIIEH
Cpebl Ha OPTaHU3M YeJIOBEKa U JPYTHE KUBBIE OPTaHU3MBI;
Oe3o0macHoOl paboThI ¢ BellecTBaMU B Jabopatopuu, ObITY U Ha
MIPOU3BOICTBE; OMPEICTCHUS BO3MOKHOCTH MPOTEKAHMS
XUMUYECKHUX MTPEBPAILCHHI B PA3JIMYHbBIX YCIOBHUSAX U OLEHKH UX
MOCJIEICTBUM;

pacrno3HaBaHUs U UACHTU(DUKAIIUN BRXKHEUIIINX BEIIECTB U
MaTepHaJIOB; OLIEHKU KauyeCTBA MUTHhEBOU BOJIbI U OTACIIBHBIX
MULIEBBIX MPOAYKTOB; KPUTHYECKON OLEHKH I0CTOBEPHOCTHU
XUMHYECKON MH(POPMAITUH, MTOCTYIAIONICH U3 PA3ITNIHBIX
HMCTOYHHUKOB.

OOBSICHATB POJIb OMOJIOTUH B (POPMUPOBAHUH HAYYHOTO
MHPOBO33PEHHS;

BKJIa/1 OMOJIOTHYECKUX Teopuil B pOpMUPOBaHNE COBPEMEHHOM
€CTECTBEHHOHAY4YHO! KapTUHBI MUPA; €AMHCTBO KUBOU U
HEXUBOU IIPUPOIBI,

POACTBO KMBBIX OPraHU3MOB; OTPULATEIIBHOE BIIUSHHE
aJIKOT0JIs1, HHKOTUHA, HADKOTUYECKHUX BEILECTB HA
HMOPHOHATIBHOE U TOCTAMOPUOHAILHOE PAa3BUTHE YENIOBEKA,
BJIMSIHHAE 3KOJOTMYECKUX (PaKTOPOB Ha KUBOTHBIX U YEJIOBEKA;
B3aMMOCBSI3U U B3aUMOJICVCTBUE OPraHU3MOB U OKPYKAIOIIEH
Cpeabl; IPUYMHBI U (PaKTOPbI SBOJIIOLIMHU, H3MEHAEMOCTb BUJIOB;
HapylICHUs B pa3BUTUN OPraHU3MOB, MyTallUH U UX 3HAaYCHUE B
BO3HMKHOBEHUH HACJIEJCTBEHHBIX 3a00JI€BaHUIl; yCTONUYNBOCTb,
pa3BUTHE U CMEHBI 3KOCUCTEM; HEOOXOAMMOCTh COXPAHEHUS
MHOTr000pa3usi BUJIOB.

3uaer:

CMBICJI IOHSATUN: €CTECTBEHHOHAYYHBIN METO/] TO3HAHUS,
AJIEKTpOMar-

HUTHOE T0JI€, JIEKTPOMAarHUTHBIE BOJIHBI, KBAHT, YBOJIFOIUS
Bcenennoit, 60mb1110i B3pbIB, COTHEUHAsI CHCTEMA, TaJIAKTHKA,
BKJIAJ] BEJIMKUX YYEHBIX B (JOPMUPOBAHNE COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

POJIb XMMHUH B €CTECTBO3HAHUU, €€ CBA3b C JPYTHUMU
CCTCCTBCHHBIMU
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HayKaMH, 3HAUE€HUE B )KU3HU COBPEMEHHOTO O0IIIECTBa;
BaKHEHIIINE XUMUYECKHUE TTOHSITHUS: BEIIECTBO, XUMHUYCCKHI
AJIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, HOH,
paguKa, aIoTPOIHS, HYK/IHIbI U H30TOIBI, aTOMHBIE S-, P-, d-
opOuTa N, XUMHUUYECKAs CBS3b, DJIEKTPOOTPULIATEILHOCTD,
BaJICHTHOCTh, CTETICHb OKUCJICHHS, THOPHAM3AIs OpOUTaseH,
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, MOJIb, MOJISIPHASL Macca,
MOJISIpHBI 00beM Ira3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHU S, KOMILJIEKCHBIE
COCIMHEHMU S, JUCTIEPCHBIE CUCTEMbI, ICTUHHBIEC PACTBOPBI,
ANEKTPOJIUTUYECKAS TUCCOIMAINS, KUCIIOTHO-OCHOBHBIE PEAKIIUU
B BOJIHBIX PacTBOpax, TMAPOJIU3, OKUCIEHUE U BOCCTAHOBJICHHUE,
AIEKTPOIIU3, CKOPOCTh XUMUYECKOU PEAKLIUH, MEXAHU3M
peaKIfM, KaTaianu3, TETUIOBON 2P (HEKT peaKIuu, SHTAIBITHS,
TEIUIOTa 00Pa30BaHMUS, YHTPOTIHSI, XUMHUIECKOE PABHOBECHE,
KOHCTaHTa PaBHOBECHS, YTIEPOIHBIN CKeIET, PyHKIMOHATbHAS
rpymnna, TOMOJIOTHS, CTPYKTYpHasi U MPOCTPAHCTBEHHAS
U30MEpHUsl, UHAYKTUBHBIN 1 Me30MEPHBIN 2P (EKThI, IMeKTpodu,
HYKJIeo(hu,

OCHOBHBI€ TUIBI PEAKIIU B HEOPTaHUYECKON U OPTaHUYECKOU
XHMUH;

OCHOBHBI€ 3aKOHbI XUMHH: 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB, [lepuoanyeckuii 3aKkoH
.. MenneneeBa, 3akoH ['ecca, 3akoH ABorajipo;

OCHOBHBIE€ TEOPUU XMMHH; CTPOCHUS aTOMA, XUMHUYECKON CBS3H,
3JIEKTPOJUTUYECKON JUCCOIUAIINU, KUCIIOT U OCHOBAHUH,
CTPOEHUS OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUI
(BKJIFOYAS CTEPEOXUMHIO), XUMHUUECKYI0 KUHETUKY H
XHMHYECKYIO TEPMOJIMHAMUKY;

KJIaCCHU(UKAIIMIO 1 HOMEHKIIATypy HEOPTraHHUECKUX U
OPraHUYECKHX COCIMHECHUN;

MPUPOJIHBIE HCTOUHUKH YTIEBOIOPOAOB U CIIOCOOBI X
nepepadoTKy;

BEILIECTBA U MATEPHUAJIBI, IIUPOKO UCIIOIB3YEMBIE B IIPAKTUKE:
OCHOBHBI€ METAJUIBI U CILJIaBbI, rpaduT, KBapll, MUHEPATbHBIC
yIoOpeHusi, MUHEpaIbHbIE U OPTaHUYECKHE KUCIOTHI, MIEI0YH,
aMMHaK, YTJIEBOJIOPOIbI, PEHOI, aHWJIMH, METAHOJI, STaHOJI,
STHJICHTIIMKOJIb, TIULIEPHH, (POpMaTbIETH]I, alleTalbIeT /I,
alleTOH, III0KO03a, caxapo3a, Kpaxmai, KJIeT4aTka,
AMUHOKUCIIOTHI, OETIKH, ICKYCCTBEHHBIE BOJIOKHA, KAYIyKH,
MJIACTMACCHI, )KUPbI, MbUIa U MOIOIIIUE CPEJICTBA.

OCHOBHBIE TTOJIOKEHUS OMOJIOTHUECKUX TEOPHIA U
3aKOHOMEPHOCTEH: KJIETOUHOW TEOPHH, IBOTIOIIMOHHOTO YUEHUS,
yuenusi B.M.Bepnanckoro o Ouocdepe;

CTpoeHHuE U (PYHKIIMOHHPOBAHUE OMOIOTHYECKUX OOBEKTOB:
KJIETKH, TEHOB M XPOMOCOM, CTPYKTYPHI BHIa U SKOCHCTEM;
CYIIHOCTb OMOJOrMYECKHX MPOILIECCOB: MUTAHUS, IbIXaHHS,
JIBY)KECHUS, PAa3MHOKCHUS;

BKJIa/1 BBIJIAIOIMIMUXCS (B TOM YHCIIE OTEUECTBEHHBIX) YUEHBIX B
pa3BUTHE OMOJIOTHYECKON HAYKH;

OMOJIOTHYECKYI0 TEPMHHOJIOTHIO U CUMBOJIUKY;
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5. Metoauyeckue peKOMeHIAlMU
5.1. Meroanyeckue peKOMeHAAlUH NPENoJaBaTesro

W3yuuB conepkaHue y4eOHOW NUCIHIUIMHBI, IeIeCO00pa3HO pa3paboTaTh Marpuily Hauboiee
MPEIOYTUTENBHBIX METOI0B 00yUeHHs U (HOPM CaMOCTOATEIHHONU pabOThI CTYACHTOB aJeKBAaTHBIX
BH/JIaM JICKIIMOHHBIX U CEMUHAPCKUX 3aHATUH.

HeoOxonumo mpenycMOTpeTh pa3BUTHE (POPM CaMOCTOSITENBHON pabOThl, BHIBOJS CTYACHTOB K
3aBEPUICHUIO U3YUYEHUIO yUeOHOU AUCIMILTUHBI HA €€ BBICIINN YPOBEHb.

[TakeT 3amaHuii 111 CAMOCTOSITENILHONW PabOTHI CIIEAYET BbIIaBaTh B Ha4alle CEMECTpa, ONPE/ICIIHB
npeJielbHbIe CPOKU UX BBHITIOJHEHUS U CIAUH.

ByzoBckast ekius — riIaBHOE 3BEHO TUIAKTUYECKOTo KA oOyueHus. E€ nensb - popmupoBanue y
CTYJIEHTOB OPHEHTUPOBOYHOM OCHOBBI I MOCJIEAYIOIIETO YCBOCHHS MaTepuajla METOAOM
caMocTosTeNIbHON padoThl. CopepikaHue JICKIIUU JIOJKHO OTBEYATh CIICAYIONIIUM JIUIAKTUYCCKUM
TpeOOBaHUSM: U3TIOKEHUE MaTepHalia OT IPOCTOTO K CIOKHOMY.

- JJOTM4YHOCTB, YETKOCTh U SICHOCTDb M3JI0XKEHUS Marcpualia,

- BO3MOXKHOCTb HpO6J’IeMHOF0 HU3JI0KCHHUA, ,Z[HCKYCCHﬁ, Juaiaora € LOCJIbKO aKTHUBHM3allMK
ACATCIIBHOCTH CTYICHTOB,

- TecHas CBS3b TEOPETHUECKUX TMOJOXKEHHUH W BBIBOJOB C TMPAKTUKOH U  Oymymieit
PO eCCUOHAIBHON JEATEIHLHOCTH CTYACHTOB;

- oropa CMBICJIOBOM YacCTH JICKIIMK Ha IIOAJIMHHBIC (i)aKTI)I, CO6I)ITI/I$I, SABJICHUA, CTaTUCTHYCCKUEC
JaHHBIC.

CGMI/IHap IMPOBOAUTCA IIO0 Y3JIOBBIM H HanOoJIee CIOXKHBIM BOIIpOCaM yqe6H0171 nporpaMMmal.
I'maBHas u onpeacidronias OCOOCHHOCTE JIFO0OTO CCMHHAapa- HaJIW4UC DBJIICMCHTOB JUCKYCCHH,
HpO6HCMHOCTI/I, Auajiora MCxAay nNpernogaBaTeijieM U CTyACHTaMU, 1 CAMHUMU CTyICHTAMMU.

[Mociie mpoBeieHUS IEPBOTO CEMHHAPCKOTO Kypca, HAaUMHAIOIIEMY MPEo/IaBaTellio 1esiecoo0pa3Ho
OCYILECTBUTD OOIINY aHATIM3 MPOJICIAHHON PA0OTHI, U3BJICKAsI IIPH ATOM ITOJIC3HBIC YPOKH.

[Ipu mnpoBeneHMM arTecTalMM CTYIEHTOB Ba)XHO BCErJa IOMHHUTb, YTO CHCTEMAaTUYHOCTD,
00BEKTUBHOCTb, APT'yMEHTUPOBAHHOCTh — IJIaBHbIE MPUHLUIIBI HA KOTOPbIX OCHOBAaHbI KOHTPOJIb U
OllIeHKa 3HaHU# cTyneHToB. IIpoBepka, KOHTPOIb M OLIEHKA 3HAHMH CTYyJEHTa TpeOYIOT ydeTa ero
VMHAUBUAYAJIbHOTO CTUJIS B OCYILECTBICHUHM Y4€OHOM NEesATENbHOCTH. 3HAHUS KPUTEPUEB OIICHKHU
3HaHUH 00s13aTeIBHO /T IPETIoAaBaTeNs U CTY/ICHTA.

K YHUCJITY UCIIOJIB3YCMbBIX B paMKax JaHHOUN JUCUMIIIMHEI O6p3.30B3.TCJ'ILHLIX TEXHOJIOTHI MOKHO
OTHCCTH.

e TpaIUIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTUH;

e MpoOIeMHOE 00YUCHHUE; TEXHOJIOTHS IHAJIOrOBOTO OOYUCHUS U Pa3BUTHE KPUTHIECKOTO
MBIIIICHUS

e HrPOBBIC TEXHOJOTUH (MCIOIB30BAHUE B O0YUECHHH POJICBBIX, JCIOBBIX, H APYTHX BUIOB
00yyYaromux urp);

e HMHTEPAKTHBHBIC TEXHOJIOTHH;

e MH(pOPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU M T€PMEHEBTUYECKUE METO/IBL;
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BHUIbI OFPA3OBATEJIBHBIX TEXHOJIOT U

1. TpangnuuonHbie 00pa3oBaTeJbHbIE TEXHOJOTHH OPUEHTHUPYIOTCS HA OpraHU3aLUI0
00pa30BaTENLHOrO MPOLECcCa, MPEINOIArarLlyo IpIMYI0 TPAHCISILHAIO 3HAHUH OT IpernoiaBaTens
K CTYACHTY (IPEUMYIIECTBEHHO HAa OCHOBE O0BSICHUTEIHHO-MITIOCTPATUBHBIX METO/IOB O0YUEHUS).
YuebHas AeATeNbHOCTb CTYACHTa HOCUT B TAKUX YCJIOBUSX, KaK IIPABUJIO, PEIPOyKTUBHBIH
XapakTep.

[Tpumepst popm yueOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAJAUIIMOHHBIX TEXHOJIOTHI:

o NudopmannoHHas jeKuus — ociae10BaTeIbHOE U3JI0KEHIE MaTepralla B IUCLUITIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU (MOHOJIOT
MIPETNo1aBaTeis).

o CemuHap — 3BpuUcTHUYECKas Oecesia mpenogaBareis U CTYACHTOB, 00CYX/ICHUE 3apaHee
HOJTrOTOBJIEHHBIX COOOIIEHUH, IPOSKTOB MO KaX/I0MY BOIIPOCY IUIaHa 3aHATUS C €IUHBIM
JUISl BCEX IIEPEYHEM PEKOMEHIYEMON 0053aTENbHOM U JONIOJIHUTENBHOM JINTEPATYPHI.

o IlpakTHuyeckoe 3aHATHE — 3aHATHUE, IOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U
HAaBBIKOB I10 IIPEJIOKEHHOMY QJITOPUTMY.

o JlaGoparopHas paboTa — opranusanus yueOHoM paboThl ¢ pealbHBIMU MaTepUalIbHbIMU U
WH(POPMALMOHHBIMHA 00BEKTaMH, SKCIIEPUMEHTAIIbHAsE paboTa C aHAIIOTOBBIMU MOJAEIISIMH
peabHbIX O0BEKTOB.

2. TexHO10rMH MPOOJIEMHOT0 00y4eHHUs1 — OpTaHU3alMsI 00pa30BaTEIBHOTO MpoIlecca, KOTopas
MIPEJIIoJIaraeT MOCTAHOBKY MPOOJIIEMHBIX BOTIPOCOB, CO3/IaHUE YUCOHBIX MPOOJICMHBIX CHTYAIIHA
JUTSL CTUMYJIMPOBAaHNE aKTUBHOM MMO3HABATEIHHON AESITENEHOCTU CTYIEHTOB.

[Tpumepst popm yueOHBIX 3aHATHIA C HCIIOIB30BAaHUEM TEXHOJIOTHIA POOIEMHOTO 00ydeHUS:

o IIpoOnemuast nexuus — U3N0KEHUE MaTepHala, MPeArnoIararwlee MIoCTaHOBKY TPOOIEMHbIX
U IUCKYCCUOHHBIX BOIIPOCOB, OCBEIICHUE PA3IMUHBIX HAyYHBIX [10/IX0JI0B, aBTOPCKHE
KOMMEHTapUH, CBS3aHHBIE C PA3IMYHBIMUA MOJIETISIMU MHTEPIPETALIUN U3y4aeMOro
MmarepHaa.

o Jlexuusa «BaBoeM» (OMHapHas JEKIMs) — U3JI0KEHUE MaTeprala B GopMe AUaTOTHYECKOTO
oO11eHus IByX IpernojaBareseil (HanpuMmep, peKOHCTPYKIMS Juajora rnpecTaBuTenen
Pa3IMYHBIX HAYYHBIX IIKOJ, YYEHOTO» M «IIPAKTUKa» U T.II.).

o IIpakTuyeckoe 3aHsTHE B OpPME MPAKTUKYMA — OpraHU3alys yueOHoi padoTsl,
HaIpaBJIeHHAs HA PEIICHNE KOMIUIEKCHON ydeOHO-TT03HABaTEIHHOM 3a1auu, TpeOyIomel oT
CTY/IeHTa IPUMEHEHUS KaK HayYHO-TEOPETUYECKUX 3HAHUH, TaK U MPAKTUUYECKUX HABBIKOB.

o [IpakTHueckoe 3aHITHE HA OCHOBE KeMC-METOIa («METOJ] KEHCOBY, «KEHC-CTaan») —
o0y4yeHHe B KOHTEKCTE MOAETUPYEMOM CUTYaAIH, BOCIIPOM3BOSIIEH peasibHbIe YCIOBUS
HAy4YHOW, IPOU3BOJCTBEHHON, OOIIECTBEHHOH iesATenbHOCTH. OOyUaronmecs 10JKHBI
NPOaHAJIM3UPOBATh CUTYAIINIO, Pa300paThCs B CyTH MPoOIeM, MPEATIOKUTh BO3ZMOKHBIE
pelieHus U BIOpath ayuriee u3 Hux. Keiicol 6a3upyroTcst Ha peaibHOM (paKTHYECKOM
MaTepHale UK e NPUOIMKEHBI K pealbHOM CUTYalHH.

3. I/IFPOBbIe TEXHOJOIMM — OpraHu3amusa O6p3.30BaTCJ'IBH01"O nponecca, OCHOBaHHAA HA
PEKOHCTPYKIIUHU MO}ICJ’ICf/i IMOBEACHHS B paMKaX MPECIOKECHHBIX CHCHAPHBIX yCJ'IOBI/II\/'I.

[Tpumepst popm yueOHBIX 3aHATHIA C UCIIOIB30BAaHUEM HUTPOBBIX TEXHOJIOTHIA:
e JlenoBas urpa — MOJICTIMPOBAHNE PA3TUYHBIX CUTYAIMil, CBA3aHHBIX C BEIPAOOTKON U

MPUHITHEM COBMECTHBIX PEIlIeHUH, 00CYX IEHUEM BOIIPOCOB B PEKUME «MO3TOBOTO
HITypMay, pEeKOHCTPYKLUEH (PYHKIIMOHAIBHOTO B3aUMOICHCTBHSI B KOJIJICKTHBE U T.I1.
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e PosieBas urpa — uMuTanUsA WM PEKOHCTPYKLUS MOJEIEH POJIEBOrO IIOBEACHUS B
MIPEMIOKEHHBIX CLEHAPHBIX YCIOBUSAX.

4. UnTepakTUBHBIE TEXHOJOTUM — OPTaHU3AIMs 00pa30BaTEILHOTO MpoIlecca, KOTopas
MPEAIoNaracT akTHBHOE U HEJIMHEMHOE B3aUMOJEHCTBUE BCEX YUACTHUKOB, JOCTHKEHNUE HA 3TOU
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIs1 HUX 00pa3oBaTeabHOTO pe3ynbrara. Hapsamay co
CIIELIMATM3UPOBAHHBIMU TEXHOJIOTUSIMU TaKOTO POJIA MPUHIIUIT MHTEPAKTUBHOCTH IIPOCIICKUBACTCS
B OOJIBIIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHNA. IHTepaKTUBHOCTD MOPa3yMeBaET
CyOBEKT-CYOBEKTHBIC OTHOIICHHUS B X0JI¢ 00pa30BaTEIbHOTO MPoIlecca 1, KaK CIICJCTBHE,
dbopMHupoOBaHKHE caMOpa3BUBAIOIIEHCS HHPOPMAIIMOHHO-PECYPCHOM CPEIbI.

[Tpumepst GopM yIeOHBIX 3aHATHI C HCIIOIB30BAHUEM CIICITUATM3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

o Jlexus «oOpaTHOM CBA3M» — JEKIMA—TIPOBOKANNS (M3JI0KEHHE MaTepuaa ¢ 3apaHee
3arJIaHUPOBAHHBIMU OMIMOKAMM), JIEKLUA-0ece1a, IeKIUsI-TUCKYCCHsl.

o CeMuHap-aUCKycCUs — KOJUIEKTUBHOE 00CYXICHHE KaKOTro-IM00 CIIOPHOro BOMpoca,
npo0JIeMbl, BEISIBIICHUE MHEHUI B TPYIIIIE.

5. Un(dopmManinoHHO-KOMMYHUKAIIMOHHBIEe 00pa3oBaTe/bHbIe TEXHOJOTHH — OpraHu3alLus
00pa30BaTeNLHOrO MPOoliecca, OCHOBAaHHAsL HA IPUMEHEHUH CIIELUATM3UPOBAHHBIX IPOTPAMMHBIX
Cpel ¥ TEXHUYECKUX CPEICTB paboThl ¢ MHpOpMAaLHEH.

[Tpumepst popm y4eOHBIX 3aHATUIN C UCTIONIB30BAHHEM HH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUU:

o Jlexuus-Bu3yanu3anus — U3JI0KEHUE COJEPKaHMsI COPOBOXKIACTCA IPE3EHTalMen
(IemMoHCcTparuel yueOHbIX MaTepHUasoB, IPEACTABIECHHBIX B Pa3IMYHbIX 3HAKOBBIX
CUCTEMAX, B T.4. MWJUTFOCTPATUBHBIX, T'paMUECKUX, ayAHO- U BUAECOMATEPUATIOB).

o IIpaktuueckoe 3aHsATHE B GOpPME MPE3CHTALIMH — NIPEJICTABICHHE PE3YIbTATOB IPOEKTHON
WIH UCCIIEIOBATENbCKON AESITEIbHOCTH C UCIOIb30BAaHUEM CIIEUATN3UPOBAHHBIX
POTPaMMHBIX CpE/l.

ITox MHHOBAMOHHBIMM MeTOJAMHU B 00pPa30BaHUH I10JIPa3yMEBAOTCSI METO/Ibl, OCHOBAHHBIE Ha
HCIIOJIb30BaHNUU COBPEMEHHBIX IOCTHKEHUIN HAYKHU U MH(POPMAIIMOHHBIX TEXHOJIOTHH B
oOpa3oBanuy. OHYM HapaBJIeHbI HA MOBBIIIEHHE Ka4eCcTBa MOJArOTOBKU MTyTEM Pa3BUTHS Y
CTYJEHTOB TBOPUYECKUX CIIOCOOHOCTEN U caMOCTOsITeNbHOCTU. OHU NMpeANnonaraloT IpUMEHEHNE
UH(POPMALIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH, a TakKe Y4eOHO-METOAMYECKUX MaTepHalIoB,
COOTBETCTBYIOIIMX COBPEMEHHOMY MUPOBOMY YPOBHIO, B IIPOLIECCE NIPETOIABAHNS TUCIUILIAHBIL:

- UCIIOJIb30BAHUC MYJIBTI/IMC,Z[I/II\/’IHBIX y‘IC6HI/IKOB, OJICKTPOHHBIX BepCI/Iﬁ 9KCKIIFO3UBHLIX KYPCOB B
npenogaBaH AWUCHUILINHBI,

- UCTIOJIb30BaHKUE MEIMAPECYPCOB, YHITUKIIONEINH, SIIEKTPOHHBIX OnOmoTek u MHTEepHET;
- KOHCYJIbTHPOBAHUE CTY/ICHTOB C UCIOJIb30BAHNEM IJICKTPOHHOU MOYTHI;

- UCIIOJIb30BAHUEC NPOTPAMMHO-TICAAIrOTHICCKHUX TECTOBBIX 3aJaHui IJIst IMPOBCPKHU 3HAHUM
CTYACHTOB U T.[.

KpOMe TOro, TYHHOBAIIMOHHBIE METOABI TAKXKEC ITPEATIOJIAaratoT 1 HpUMEHCHUC METOA0B aKTUBHOT'O
oOydeHus:

- HHTCPAKTUBHBIC MCTO/IbI O6yLICHI/ISIZ KeﬁC-CTaZ[H, METO/ MPOCKTOB;
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- METOBI MPOOIEMHOT0 00yUYECHHSI, PELICHHE CUTYaTUBHBIX 3a/1a4;
- UCCIIEIOBATEIILCKUE METOIBI;

- IPOBEJICHUE JICTIOBBIX U POJICBBIX UTP, KPYTIIBIX CTOJIOB Ha 06a3¢ COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

Ha 3ansTusax npenoaaBaresnb MOKET UCIOIB30BATh MIUPOKUHN CIIEKTP METO0B: OOBSCHUTEIBHO-
WUTIOCTPATUBHBIN, pENPOAYKTUBHBIHN, MPOOJIEMHBIN, YaCTUYHO-TIOUCKOBBIHN, HCCIIEI0BATEIbCKUM U
npyrue. CeMuHapCKue 3aHATHS IPOBOJISATCS B PA3IMYHBIX (popMax: AUCIYTA, KOJIIOKBUYMA,
TBOPUYECKOI TUCKYCCHH, KOH(EPEHIINH, C UCIIOIB30BAaHUEM HHINBUTYaTbHBIX 3aJaHHH.

Cpem/l AKTYaJIbHBIX JJIA HaHHOﬁ JUCHUILIMHBI COBPEMEHHBIX METOJ0B O6yLIeHI/I$I BbIACIINM:

e  CIIOBECHBIE METObI (HICTOYHHKOM SIBJIICTCSl YCTHOE UJIU TIEYATHOE CJIOBO);

e  HAIISJIHBIC METOJBI (MCTOYHUKOM 3HAHUH SBJISIOTCS HAOJIIOaeMble IIPEIMETHI, SIBJICHHS;
HarJIsIIHBIE TTOCOOU);

e MPAKTHYECKHE METOBI (CTYJCHTHI MTOJy4YarOT 3HAHUS U BHIPA0ATHIBAIOT YMCHHUS U HAaBBIKH,
BBITIOJTHSS TIPAKTHYECKUE JICUCTBHS);

BaxxHo npumeHsTh prnocockre TeOpeTHUECKUE 3HAHNS B PEIICHUH MPAKTHUECKUX 3a]ad,
CBSI3aHHBIX C peanu3anueil npodeccuoHanbHbIX GYHKIUN. DTO 03BOJUT aKTUBU3UPOBAThH
MBICJIIMTCIIbHYIO ACATCIbHOCTh CTYACHTOB HAa CCMUHAPCKUX 3aHATUAX, CBA3ATh TCOPECTUICCKUC
IIOJIO’KEHUS C IIPAKTUYECKOM KU3HBIO IMYHOCTH U COLIMYMA, BBIACIIUTD TEHACHLINHU, 3HAUUMBbIE JUIS
COBPEMEHHOCTH.
[TosTOMY Cpemy KOMITOHEHTOB y4eOHOM e TETLHOCTH BBIICTHM Y4eOHYI0 3a1a4y KaK
NPAKTHYECKYI0 3a/1a4y, B [IPOLECCE PELICHUsI KOTOPOil OTKpbhIBaeTCss 0000IEHHBIH CI10CO0
PCIICHUA 9TOM M BCEX OJHOTHUIIHBIX 3aJa4. Hpnqu yqe6HasI 3aJada MOXCT CUHUTAThCA I10-
HACTOSILEMY PELIEHHOM TOJIBKO TOT/a, KOTJa B CyObEeKTe MPOU30LILIN 3apaHee 3a/laHHbIe
MU3MEHEHUs (T.€. OH OTKPBUI M OCO3HAJ CIIOCO0 €€ pelieHus).

5.2. MeToanuyeckne peKOMEHIAIUH M0 OPTaHU3AIUH CAMOCTOSITeIbHOMI

padoThI CTYICHTOB

B nauane oOyueHust HeOOXOAUMO 03HAKOMUTHCS ¢ IPOTPaMMOi Kypca U 0OLIUMHU
TpeOOBaHUSMU K €r0 OCBOEHUIO, OTPAXKEHHBIX B CIIEYIOIINX 00s3aTeIbHBIX pa3ieax:

- KaJICHITapHO-TEMAaTUYECKUM TUIaH Kypca;

- IEPEYEHB TEM, MOJJIEKAIUX CAMOCTOSATEIIBHOMY U3YUEHUIO;

- CIIUCOK OCHOBHBIX y4EOHBIX MOCOOUH M PEKOMEHIYEeMON JTUTEePaTypPhI;

- 3aJTaHHE JIJISI CECMUHAPCKUX 3aHSATHUN;

- CIIMCOK KOHTPOJIBHBIX BOIIPOCOB K 3a4€TY,

- KOHTPOJIbHBIE TECTOBBIE 3a/1aHUS U1 IPOBEPKU PE3YJIbTATOB OOYUECHHUS.

Nzydenne yue6HOTO Kypca «EcTecTBO3HaHME» MPEANoIaraeT 3HaKOMCTBO C MaTepHATIOM,

BBICTPOCHHBIM I10 IPUHIOUITY TPUHAJICI)KHOCTHU K OTPACIAM HAYYHOI'O 3HAHUA. OTUM 00BICHIETCS
HCO6XOI[I/IMOCTL €T0 MOCJICAOBATCIBHOI'O OCBOCHUS OT TEMBI K TCMEC, YTO IMMO3BOJIACT YACHUTDH
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B3aUMOCBATH OTpaCJIef/'I HAay4YHOI'O 3HaHMUA. PCKOMGHI[yCTCSI BHUMATCIIbHO O3HAKOMUTLCA C
W3JI0KEHUEM OTJICTTLHOM TEMBI B OCHOBHOM y4eOHOM TUTEepaType, Mocie 4ero 00paTUThCS K
KOHTPOJILHBIM BOIIPOCAM IO JAHHOM TeMe ¢ IIeNbI0 YACHEHHsI KauecTBa NpuoOpeTeHHbIX 3HaHuil. B
MpOLIECCe OCBOCHHS Y4eOHOTO MaTepralia o KakJJoMy U3 OJIOKOB BaXKHO:

- IOJIyYUTh YETKOE Mpe/ICTaBlIeHUue 00 00BEKTE N3YUYEHUS U COJIePKaHU OCHOBHBIX
BOIIPOCOB T10 TEME, OBJIAJIETh HEOOXOAUMBIM HH(POPMAITMOHHBIM MUHIMYMOM;

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

- OBJIAZICTh METO/IaMHU M METOJMKaMH cO0pa HHPOPMALIUU — BEIPAOOTATh MPEACTABICHUE O
KpYTe HCCIIEA0BATENbCKUX POOIIEM U MePCIIEKTUBHBIX HAIIPABICHUH B Pa3BUTHH COBPEMEHHBIX
€CTECTBEHHBIX HaYK.

B npornecce n3ydyenus yueOHOM TUCIUTUTMHBI HEOOXOAUMO BBITOJIHEHHE KOHTPOJIBHBIX
pabot. OHM NO3BOJISAIOT IPOBEPUTH KAYECTBO 3HAHUH KaK O KIFOUEBBIX MOHATHSX, TaK U
BO)XHEHIINX SIBIICHUSX B ITOJIC HAYKE.

Dopmbl camocmosmenvHol pabomul

CryneHTaM HEOOXOIMMO CaMOCTOSTENIbHOE U3yUeHHE IEPBOMCTOUHUKOB, MOHOTpaduii, yaeOHON

JUTEpaTyphl, yKa3aHHOU B TutaHax. KpoMe yCTHBIX OTBETOB Ha BOIIPOCHI HCIIONIB3YETCs hopma
paboThI CO CTYICHUECKUMHU JIOKJIaZiaMU U pedepaTaMy IO yKa3aHHBIM IIPUMEPHBIM TEMaM.

Ipunosxncenue
3aaHus AJ151 CAMOCTOATEIbHON padoThl CTY/ICHTOB
Ocnoenvle npoueccol U popmovl ecmecmeeHHo - HAYYHO20 MEMO0a NOZHAHUA.

Bonpocul u 3a0anus ons camocmoamenvhoii pabomei

=

Meron [lekapta. YMeTh 0OBSICHATH CYITHOCTh METO/1a, 3HAUCHUE JIJIS1 €CTECTBO3HAHMS.

2. DMIUpHM3M M palMOHAIM3M. YMETh OOBACHATH CyTh TOHATHH, JaBaTh CPAaBHHUTENBHYIO
XapaKTepUCTUKY U CHEIU(UKY.

3. Uctuaa — npeaMeT mno3HaHusA. OOBSICHATH TNPUYMHY T[IOMCKA WCTHUHBI, JI0KA3aTeIbCTB
a0COJIFOTHON U OTHOCUTEIHLHOU MCTUHEL.
4. Cunte3 W aHamu3 - METOAbl TO3HAHWS. YMETh OOBSCHATH CYTh TIOHSTHH, 1aBaTh

CPaBHUTEJIbHYIO XapaKTEPUCTUKY U CHIEHUDUKY.

5. A6CTpaKL[I/I${ B CCTECTBO3HAHMH. YMEThb OOBICHITH CyTb IIOHATHA, 3HAYCHUC JJIA
€CTCCTBO3HAaHMUA.

Temwbl 0ok1a008

Pene Jlexapr.

OTnuuuTeNbHBIE 0COOCHHOCTH PEIUTHH U HAYKH.
CooTHOIIIEHHE €CTECTBEHHBIX HaYK U (PUIOCOPHH.
CucremMHOCTP B Hayke. OCHOBHBIE MPUHIIAIIBI U KATETOPHH.

el oA
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Coepemennble cpe@cmsa €CmeCmeeHHO0 — HaAYy4YHblX uccneooeauil. jlocmuofcenuﬂ
ecmecmeo3HaHus.

Dopma npogederuss — ceMuHap.
Bonpocul u 3a0anus ons camocmosmenvHot pabomul

1. Ucnonb3oBanue Ja3epHON TEXHUKU IS U3YUCHUS )KUBBIX OPraHU3MOB.
2. CHHXpOHHBIC UCTOYHHUKH U3ITYICHHUS.

3. PeHTreHOCTpYKTYpHBINM aHaIN3 IPU U3YYEHUU KUBBIX OPTaHU3MOB.

4. JlocTr>XKeHUS! €CTECTBO3HAHMUSL.

Temwl Ooxnaooe

Heiirponorpadus.
XHMUYECKUE JIa3EpPBl.
Meropn sinepHOro pe3oHaHca.
I'enom yenoseka.

NS

Cocmae, cmpoenue u hyHKyuU Kiemox.
Dopma npogedeHuUss — ceMuHap
Bonpocul u 3a0anus ons camocmosmenvHoti pabomul
1. XapakTeprcTuKa CTPOCHHUS MOJICKYJT YIIICBOIOB B CBSI3U C UX (DYHKIUSMH B KIICTKE.
2. OYHKIMH TITFOKO3BI, IIEJUTI0I03bI, KpaxMala, TIIMKOTeHA B OpraHu3Me.
3. XapaKkTepucTHKa CTPOCHHSI MOJICKYJT OCJIKOB B CBSI3U C UX (YHKIIUSIMH B KIIETKE. .
4. CxoacTBO OCNKOB C HYKJICMHOBBIMHU KHCIIOTAMH.
5. Oco0eHHOCTH CTPOEHUSI MUTOXOHPHIA U XJIOPOTIIIACT, B CBSI3U C UX (QYHKIUSMH B KJIETKE.
6. CBsi3b CTpOCHHUE si/Ipa KJIICTKH U ero (DYHKITUH B KIIETKE.
Tembl 0okna008
1. 3apoxnenue OMONOTHH KaK HAYKH.
2. bwuo-, Makpo-, MUKPOIJIEMEHTHI ¥ KX POJIb B )KU3HU PACTECHUSI.
3. JlokazarenbcTBa MepenBHKEHUs OPTAaHMUECKUX U HEOPTaHHUECKHUX BEIIECTB B PACTCHUHU.
4. ButamuHbI, EPMEHTHI U TOPMOHBI M UX POJIb B OPTaHU3ME.
5. CrpykTypHOE U (PYHKIITMOHATBFHOE Pa3INune PACTUTENBHBIX U KUBOTHBIX KIETOK.
Buowvt oomena sewecms.
dDopma npogedenus — KOHmpobHas paboma

Bonpocwt u 3a0anus ons konmponvHot pabomul

1. JlokaxxuTe, 4TO KJIETKA CTPYKTYpHasi U (PyHKIIMOHAIbHAS €MHUIIA )KUBBIX OPraHU3MOB.

2. 3aMOJIHUTE CXEMY: MAaKpOJJIEMEHTHI - ...
Xn}mqecxne DJIEMEHTHI
XUMHYECKUH COCTaB KICTKH MI/IKpO}ﬂeMCHTH -
AN HCOPTLAHMYECKHE - ...
BemectBa
opraﬁquKHe -

3. HO‘-ICMy OJHUM U3 HCO6XOI[I/IMLIX YCJIOBI/Iﬁ npopacTaHud CEMSH ABJIACTCA HAJIMIUC BO,Z[BI?
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4. OT™MeThTE OCOOCHHOCTH CTPOEHUS YTIICBOJOB, IEPEUUCIIUTE UX OCHOBHBIE (DYHKIIUH.

5. OT™MeTbTEe 0OCOOCHHOCTH CTPOCHHMS JIUTIU/IOB, TIEPEUNCITUTE X OCHOBHBIC (DYHKITHH.

6. Kak nposiBisiercst pepmenTaTiuBHas QyHKIHS OSITKOBBIX MOJIEKyYN? UTO 03HaYaeT BhIpakeHUE
«ceupUIHOCTh ACUCTBUS (hepMeHTa»?

7. 3anoHATE TAOIUILY:

Ilpusnaxku JHK PHK

COCTaB

CTPYKTypa

MECTO B KJICTKE

byHKIUS

8. Kakoii nporiecc Ha3bIBAIOT:

Perumkanuen JIHK - ; Tpanckpunuuent - ; Tpancisuuei - .

9. Kaky1o posib urpaet HuToriazmMa B KU3HU KIETKH?

10. O0bsacuute 3amuck: JIHK  PHK  Gemox.

11. JlaiiTe onpeaesieHne: romMeocTtas - ; GepMeHTHI - ; XeMOTPOdHI -.

12. Pa3nenute Ha ABE IPYIIIHL : @) OMONOIUMEPHI, 0) OpraHndYecKre HeOOIbIINE MOJICKYIIBI —
MPOCTHIE caxapa, OeNKH, YTIeBOAbl, HyKJIEHHOBBIE KUCIOThI, TOPMOHBI, IMTMEHTHI, AMUHOKHUCIIOTHI,
HYKJICOTH/I.

13. B ueM 3axitouaercsi ctpoutenbHas QyHKIUS OeIKOB?

14. Kakue opraHesuibl BISOTCS HICTOUHUKOM AT®D?

15. Ykaxure rnaBHble QyHKUIUU SApa B KIETKE.

16. Yrto siBnsieTcst eAMHUIIEH TEHETHYECKOTO Koaa?

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

Memoouueckue YVKA3aHUA K 6blN0OJIHEHUIO. BBIIIOJIHACTCA MMCbMCHHO 1O BapraHTaM. BpeMSI

BbINIOJIHEHMS 35 MuHyT. 3aganus | Bapuanra: 1,2,3.4,6,7,8,9,10,14; 3ananus 2 BapuaHTa:
1,3,5,7,11,12,13,15,16,17

Pazmnoxncenue u unougudyanvhoe pazgumue op2anu3mos.
@Dopma npogedeHus — npakmuyeckas paboma c snemeHmamu beceovl
Bonpocul u 3a0anus ons camocmoamenvuoii pabomei

1. JleneHue KIETKA — MHUTO3.
2. JleneHue KIETKH — MEHO3.

Memoouueckue pexomenoayuu k pabome: CocTaBlieHHE CXEMbl MUTO3a 110 KOHCIIEKTaM JICKITUH.
3akonomeprnocmu nacnedosanus npusnaxos. OcHoeHble 2eHeMUYeCKUe NOHAMUSA.
Dopma npogedeHus — npakmuieckas paboma — peutenue 3a0ay
Bonpocul u 3a0anus ons camocmosmensuoi pabomol

1. OObsACHUTD TEpMUHBI: TUOPUIBI, JOMHMHAHTHBIE TPU3HAKHU, PEIECCUBHBIE MPU3HAKH,
TOMO3HTOTHI, [€TEPO3UTOTHI, pacllieIVIeHUe, alJIeNIbHbIe TeHbl, TaMeThl, TEeHOTHI, (DEHOTHII.

2. Pewienue 3amgau.

1. Beiuncnute TUIBI TaMET, KOTOPbIE 00Pa3yrOTCs Yy CIEAYIOMUX 0co0eil: a)y
ocobwu ¢ reroruniom AABB;
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0) y ocobu ¢ renoruniom AABB/Ix;
B) y ocobu ¢ renotuniom AaBsJInPpKK;

2. Y 4YenmoBeka 4eThIpe rpynmbl KpoBu B cuctemMe ABO 00ycloBIIeHBI B3aUMOJICHCTBHEM TPEX
aJJIeNbHBIX TEHOB:

a) Marp co Il rpynmoii kpoBu umeer pebenka ¢ | rpymmoil KpoBu. YCTaHOBUTE BO3MOXKHBIE
IpyMNIIbl KPOBH OTLA.

0) B ponunsHOM A0Me mepernyTaid JIByX Majdb4ukoB. Pogutenu ogHoro u3 Hux umeroT | u Il
rpynnsl KpoBH, poautenu apyroro |l u IV. HccinenoBanue nokasano, 4ro netu umeroT | u

IV rpynnet kpoBu. Onpezenure KTo Yeil ChIH.

3. Y genoseka Oau3zopykocTh (M) TOMUHHPYET HaJl HOPMaJIbHBIM 3pEeHHUEM, a Kapue riasa (B)
HaJ| TONyOBIMHU.

VY ronybornazoi OIM30pyKOH KEHIIUHBI OT Opaka ¢ Kaperia3blM MY>KYUHOW C HOPMaJIbHBIM
3pEeHUEM POIWICS Kaperyia3plidi ONMM30pyKHil peOeHOK. MOXHO JIM YCTaHOBUTH TCHOTHUII

poautenein?

Memoouueckue pexomenoayuu k pabome: 3ananue N la, 10, 2a — BBINOJHSIEM B COBMECTHO B
rpymre. 3aganus N 1B, 26, 3 — camocTosTenbpHas paboTa.

Buo, ezo kpumepuu u cmpykmypuol.
Dopma npogedeHuss — ceMuHap
Bonpocul u 3a0anus ons camocmosmenvHot pabomul

1. OOBsACHUTH TEPMUHBI, IPUBECTU MPUMEPHL: OMOJIOIHYECKH Tporpecc, OnoIOrnIecKuit
perpecc, apoMopdo3, UINOJaNTaIMs, JeTeHepalysl.

2. DOomonnonssie uaen JK.b.Jlamapka u ux 3HaYeHHE A1 pa3BUTHS OUOJIOTHH.
Hayunvie u coyuanvno — 3IKOHOMUUECKUE NPEONOCHLIKY 603HUKHOG8eHUA meopuu Y. /lapeuna.
Dopma nposeodenus - beceda
Bonpocul u 3a0anus ons camocmoamenvuoti pabomei
1. Hcnonb3ys 3HaHMS 3aKOHOB F€HETUKH, I0Ka3aTh HEBO3MOXHOCTH HACIIEIOBAHUS
nproOpETEHHBIX MTPU3HAKOB.
2. JlokasarenbCTBa 3BOJIIOLNHU )KUBBIX OPTaHU3MOB.

Temwr Ooxnaoos

1. Tlpenmocwuiky BO3HUKHOBEHHS IBOJIOIMOHHON Teopun Y.J/[apBuHa.
2. Yapns3 lapBuH.

T'unomesuot npoucxo.ucdenu}l HCU3HU.

@Dopma npogedeHuss — ypox - OUCnym
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1.

Bonpocul u 3a0anus ons camocmosmenvhoii pabomel
['MnoTe3bl MPOUCXOXKICHHS KU3HH HA 3eMIIe.
B3aumoomuowenus opeanuzma u cpeosl.

IKonozusa Kax HayKa, ee 3a0auu u 3HayeHue.

Dopma npogedeHuss — ypoK — cemMunap

no

o

Bonpocul u 3a0anus ons camocmosmenvrot pabomul

3HATh ONpE/IEIICHUs COOOIECTBa, OMOTEOIICHO3a, TPOAYIIEHTOB, PEAYIIEHTOB, KOHCYMEHTOB.
[TpuBecTH IPUMEPHI arpOIEHO30B, BBIACIUB MPOAYIICHThI, KOHCYMEHTBI, PEIYIICHTHI.
BosneiicTBue yenoBeka Ha MPUPOAY HA PA3IMYHBIX ATAMaX Pa3BUTHSI YEIOBEUCCKOTO
o0111ecTBa.

PaznunbIe SK0IOTHYECKHE TUPAMUIBI 1 COOTHOIICHHSI OPTaHU3MOB Ha KaXKIOW UX
CTYIICHH.

[TyTr oBBIIICHUS OMOJIOTHYECKOM MPOTYKTUBHOCTH B UCKYCCTBEHHBIX SKOCHCTEMAX.

PoJib MpaBUTEILCTBEHHBIX M OOIIECTBEHHBIX 3KOJOTHYECKHX OpraHH3aluii B
COBPEMEHHBIX PAa3BUTHIX CTPaHAaX.

Buocgepa, ee cmpyxkmypa u ¢pynkuyuu.

dopma npogedeHusi — ypoxk — cemunap

N e

Bonpocul u 3a0anus ons camocmosmenvHot pabomul
[Tpu4rHBI ¥ TPAHMIIBI YCTOHYUBOCTH OMOChEphl K BO3ICHCTBHIO IESTEILHOCTH JIFOICH.
[TpuBOIUTE TIPUMEPHI KOHKYPEHITUN MEXK]Ty OpraHU3MaMHU HaIIe MECTHOCTH.
3HaTh OMpe/eNieHns CO00IIecTBa, OMOTeoIeH03a, TPOAYIIEHTOB, PEIYIIEHTOB, KOHCYMEHTOB.
OOBSICHSTB, TTOYEMY Ha CTapPbIX 3IaHUSX MOXXHO YBHUJICTh JIMIAHHUKH, MXHU, O€pPE3bl.

Xumuueckue ceoiicmea u npespauienusn eeuiecme.

Cmpoenue amoma. Cmpoenue eeujecmaea.

Dopma npogedenuss — ypoK — CEMUHAP C INeMEHMami NPaKmuieckou pabomul

oSS

Bonpocul u 3a0anus ons camocmoamenvuoii pabomot

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

CocTaBieHHE CXeM 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB 3JIEMEHTOB BTOPOIO MEPHOIA
MEPUOANYECKON CUCTEMBI XUMHUYECKUX AeMeHToB [[.M.Menzaeneesa.

Temwl 00Kk1a008
«[leprognyeckomMy 3aKOHY OyayIee He TPO3UT Pa3pPYIICHUEM... ).
Kuzup n gesarensHocTh .M. Menaenees.

[Tna3ma - 4eTBepTOE COCTOSHUE BEIIECTBA.
AMopdHbIe BelecTBa B IPUPO/IE, TEXHUKE, OBITY.

27



Xumuueckue, mepmoxumuueckue peakyuu. Xumuueckoe pagnosgecue.
Dopma npogedeHuss — yPOK — CEMUHAP C DNeMEeHMAaAMU NPAKMUYLEeCKOU pabombl
Bonpocul u 3a0anus ons camocmosmenvhoi pabomol
1. CkopocTth peakiuu u GakToOpbl, OT KOTOPHIX OHA 3aBUCHT.
2. CocraBieHHE CXeM 3JIEKTPOHHOTO CTPOCHHUS aTOMOB 3JIEMEHTOB BTOPOTO MEPHOJa
MEePUOUYECKON CUCTEMbl XUMHUYECKUX 31eMeHTOoB J[.M.Menaeneena.

Temwbl Ooxna008

1. Peakuus ropeHus Ha IPOU3BO/ICTBE.
2. Peaxuus ropeHus B OBITY.

Heopzanuueckue coeounenus.

Knaccugpukayus neopzanuueckux coeounenuil. Xumuueckue c60icmea Heop2aHuuecKux
coeounenuiu.

Dopma npogederuss — ypoK — CeMUHap
Bonpocul u 3a0anus ons camocmosmenvHot pabomul

1. Knaccudukanus HeOpraHn4ecKux COeIMHEHUN 1 UX CBOICTBA.
2. Hcnonp3oBaHnEe HEOPTAaHUYECKUX COCIUHEHHUN B OBITY.

Temwbt 0oxnaoos

=

Mcnonb30BaHne MUHEPATbHBIX KUCIOT HA MPEANPUITUAX Pa3IMYHOI0 IpoQuIIs.
2. TloBapeHHast COJb KaK XUMHUECKOE CHIPHE.

Memannwl. Cnaagwl u KOppo3us Memanios.
Dopma npogedenus — ypoK — ceMuHap
Bonpocul u 3a0anus ons camocmoamenvuoii pabomoi
1. CmnnaBbl: yepHbIE U IBETHBIE.

Kopposust MeTaiioB u ciocoOBb! 3alIUTHI OT Hee
3. Cnoco0bl NOTY4YEeHHUsI METAIIIOB.

N

Temwr Ooxnaoos

Ponb MeTaiuioB B MCTOPUM YEJIOBEUYECKON IMBUTA3AINH.
[IlenouHbIe METAIIIBI.

[[lenouHO-3eMeNIbHBIC METAJIIIBI.

biiaropoaHbie MeTabI.

X¥MHS METAIJIOB B MOeH NpoheCCHOHATBbHON JesITENTbHOCTH.

O No gk

Hememanne.

Dopma npogederuss — ypoK — ceMuHap
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Bonpocul u 3a0anus ons camocmosmenshoil pabomol

1. OOmas xapakTepuCTUKa ITIaBHBIX MOATPYIII HEMETAIJIOB: TaJIOTEHbI, XaJIbKOI'€HHBI, Ta3bl,
0J1aropoIHBIC Ta3bl.

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

Temvl 0oknaoos
1. Xumus HeMeTaioB B MOeH MpopeCCUOHATLHON e TEIbHOCTH.
2. Baxwueime COeIMHEHHUS METAIOB M HEMETAJIOB B MPUPOJIC U XO35HCTBEHHON
JIeSTECIILHOCTH YeJIOBEKa.
3awuma okpyscarouieit cpeovt Om 3a2pA3HEHUIL.
Dopma nposedenusi — ypoK — CeMUuHap
Bonpocul u 3a0anus ons camocmosmenvHot pabomul

3aimuTa OKpy>Karolleil cpeibl OT 3arpsi3HEHUs TSHKEIbIMU MeTallJIaMH.
3amuTa OKpy>Karomie Cpeibl OT 3arps3HEHUS] COSTMHEHUSIMH a30Ta.

3amuTa OKpysKarolei cpeibl OT 3arpsi3HEHUs] COSTUHEHHUSIMH CEPBI.
3aiuTa OKpy’Karolei cpeibl OT 3arpsi3HEHUsI COETUHEHUSIMU YIiIepoaa.

AP

Temwbt 0oxnaoos

1. «I'ps3HBIE» OTpaciIy NPOU3BOICTBA B IPOMBIILIEHHOCTH.
2. «I'psA3HBIE» OTPACIH MTPOU3BOICTBA B CEITHCKOM XO035CTBE.

Opzanuuecxue coeoOuHeHus.

Knaccugukayusa opzanuueckux coeounenuii. Teopua cmpoenus opzanuueckux coeOuHeHu.
H3zomepus.

Dopma npogedeHUss — YPOK — CEMUHAP C INEeMEHMaMU NPAKMU4ecKol pabomul
Bonpocwt u 3a0anus ons camocmosmenvHou pabomol

1.OcHOBHBIE OHATHS OPraHUYECKON XUMHU U TEOPUSI CTPOECHUS] OPraHMUYECKUX COEINHEHHH.
2.OCHOBHBIE TIOJIOKEHHUSI TEOPUU CTPOCHUSI OPTaHHUECKUX COCAMHEHUI.

Temwbt Ooxnaoos

1. U3omepus: ctpykTypHas.
2. HW3omepus: mpocTpaHCTBEHHAS.

Yeneeooopoowi. Ilpupoonvie ucmounuxu yeneeo0opooos. Illpumenenue y2ineeo000poooes 6
Op2aHUYeCcKOM CUHme3e.

Dopma npogedenuss — yPOoK — CEMUHAP C INeMEHMaM NPAKMU4ecKou pabomul

Bonpocwi u 3a0anus ons camocmosamenvHou pabomol

1. Meran.
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OTHIIEH.

AneTtnned.

benzoi.

['eneTnyeckasi CBA3b MEXy U3yUYEHHBIMU KJIACCAMU YTIIEBOJOPOIOB.

abown

Temvt 0oknacos
DKOJOTUYECKHE ACTIEKTHI HCIIOIH30BAHMSI YTIIEBOJTOPOIHOTO CHIPHSI.
2. DKOHOMHYECKHE acIeKThl MEKIYHAPOIHOTO COTPYIHHUYECTBA IO UCIIOJIb30BAHUIO
YIIIEBOIOPOAHOTO CHIPBSI.
XHMHS YTIICBOIOPOJTHOTO CHIPhS M MOsI OyayIas mpodeccus.
4. YTrIeBOJOpPOJHOE TOIUTHBO, €T0 BUIBI M Ha3HAUCHUE.

=

w

Kucnopooocooepicawue opzanuueckue coeOunenus: cnupnvl, KApOOHOGbLE KUCTOMbl,
MbLA U HCUPBL, Y21€800bL.

Dopma npogedeHUss — YPOK — CEMUHAP C INeMEHMaM NPAKMu4eckol pabomul

Bonpocul u 3a0anus ons camocmoamenvHoti pabomul

OTUIIOBBIN CIUPT.

['munepun.

VYKcycHast KMCIIOoTa.

VYriaeBopl: IIH0K03a, KpaxMall, [eJUIr0J103a.

PoONE

Temvr 0okna0086
Pounb yrieBomoB B Moeit Oyay1ieit nmpogeccuoHanbHON AeSITENbHOCTH.
AJKOTOJIM3M H ero MPOo(UIaKTHKA.
2Kupbl Kak MpOAYKT MUTAHUS U XUMUUYECKOE ChIPhE.
HexBartka npo10BOJIbCTBHS Kak Ti100aibHas MpoodiieMa 4eJI0BEUECTBA U MyTH €€ PeIIeHuUs.

PR

Azomocoodepircaujue opeanuueckue coeounenus. Illonumepeot.
Dopma npogedenuss — ypoK — CEMUHAP C INeMEeHMami NPaKmu4eckou pabomul

Bonpocul u 3a0anus ons camocmoamenvuoii pabomoi

1. Tlpasuna Ge3omacHOM pabOTHI CO CPEACTBAMU OBITOBOM XMMHUH.
2. Knaccu(uKaum rmiacTMacce 1 BOJOKOH.

Temwvt Ooxna008

3. 3uHaucHme a30TOCOJIEPXKAIINUX COCTUHEHHH B OBITY.
Cocmae, cmpoenue u ynKyuu Kiemok.
@opma npogedenus — 1abopamopHas paboma
OnpeneeHue KOJIMYECTBA XJIOPOPUILIA B JIUCTHIX KOJTOPUMETPHIECKAM METOA0M
L]env pabomul.: OBIANETH KOJOPHMETPUICCKIM METOJIOM OIPEACICHHS XJI0pO(HIuIa B TUCTHIX

pacTeHUN.
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Juoaxmuueckas yenb: TO3SHAKOMHUTHCS ¢ XUMUYECKIUMH CBOWCTBAMU MTUTMEHTOB JICTA; COCTABIIATh
OTYET O MPOJIEIAHHON padoTe.

Obopyoosanue: yamka Iletpu, cTymka, JUCT pacTeHHs, HOXHUIBI, CHHUPT, (QHIBTPOBAIBHAS
Oymara, npooupKa.

KonngecTBo xs1opoduiuia B IMCThSIX PAaCTCHUIN MOABEPTaeTCs 3HAYUTEIBHBIM KOJIEOAHUSM,
KOTOpPBIE OMPEEIIAIOTCS BHYTPEHHUMU OCOOCHHOCTSIMU (BH]I pPaCTE€HUs, BO3PACT OpraHa) u
YCIIOBUSIMU BHEIIHEN cpeJibl (MHTEHCUBHOCTD CBETA, TEMIIEPATYPa, MUHEPAIBLHOE TUTAHUE U JP.).
CopaeprxaHue 3eJ1eHbIX TUTMEHTOB U €0 IMHAMMKA B PACTEHUSAX CYLIECTBEHHO BIUSAIOT Ha
MHTEHCUBHOCTH (JOTOCHHTE3a U MPOYKTUBHOCTH OPTaHU3Ma.

Xo0 pabomsi: paboTa COCTOUT U3 ABYX ATANoOB: 1) ModydeHHe CIUPTOBOTO SKCTPAKTA MUTMEHTOB;
2) JUisl IPUTOTOBJICHUS pacTBOPa XJIOPO(DUILIA UCTIONB3YIOT CBEXKHE JIUCThSI PACTCHHHA. 3)
oopMmIIeHHE OTYETA.

CwMmech nomectuTh B (pappopoByrO CTYNKY U pacTepeTh NECTUKOM JI0 OJAHOPOIHON Macchl. Jlis
JTYYIIEro U3METbUYEHUS TKaHEeH HE0OXO0MMO Tepel pacCTHpaHUEM K CMECH JOOaBHTh HEMHOTO
mena. CoziepKMMOe CTYIKHM KOJIMYECTBEHHO IIEpeHeCTH Ha BOPOHKY ¢ (punbTpoM. Mcnonb3oBaTh
¢mbTp ¢ Oenoit nentoil. Ero pazmep noadupartk Tak, YToObI Kpast GUIbTpa He OBLIH BEIIIE KPAeB
BOpOHKH. Oco00e BHMMaHUE 00paTUTh Ha aKKYpaTHOE MEPEHECEHUE 3eJIEHONH MacChl Ha (PHIIBTP.
OTy onepanuio HaJo OCYLIECTBIATH 0e3 MOoTephb, COOMI0ast CIEAYIOIINE IPABUIIA: - IEPEHOCUTh
KHUJIKOCTb 10 CTEKJISIHHOM IanouKe; - CTYIIKY IIpH CIIMBaHUU
KUJKOCTH HAKJIOHSATDH PE3KO.

Pazmuooncenue u unoueudyanbHoe pazeumue op2anu3mos.
Dopma npogedenus — ponesas uepa
PosieBas urpa (padora nmapammn)
IIpeasiaraemsblie 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.  Crmoco0sl 3apakeHHs, Pa3MHOKEHUS, WHANBHUYATbHOTO Pa3BUTHI B OpTaHU3Me.
2.2.  Mepsl npounakTUKH 3a00J€BaHUs, CIIOCOOBI JICUSHHUS.
2.3.  VYcinoBus 0OBSBIEHUS YIUIEMUN, KOJIUECTBO 3a00JIEBIIINX.

2.4.  Teorpadus pacnpocTpaHeHHs OOJIE3HH.

Heposas  yenw: llpenctaButh BHPYC, ONUPAasChb HA CBOM aKTEPCKHE CIIOCOOHOCTH,
TEOPETHUYESCKHE 3HAHUS, IONOJTHUTEIIBHBIC CPECTBA (KOCTIOMBI, IPUM).

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

PO UITAKTUKH 3a00JI€BaHUM.

Peanuzanus nenn TpeGyeT IMMOCTAaHOBKH ICJIOTO psAda 3a0ay — 3TO:
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* moabop nHMOpPMALIUU TIO TIPEATIOKEHHON TeMe, BBIOOp criocoba moadn HHGOpMaIni;

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

Mamepuanst uepwvi: 1eKopaiym, KOCTIOMbI, FPUM, 3BYyKOBOE COITPOBOK/ICHUE.

Yuacmnuuxu ponesoii ueper: Bupyc 6emencrsa, CI11/]a, nTuuuii rpunmn, CBUHON TpUIII, Ocra
U JIpYTHE TI0 BBIOOPY YaCTHUKOB.

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

H3yyeHue N3MEHYHBOCTH Y PACTEHHUIl, MOCTPOEHUE BAPHMALIMOHHOIO Psijia
U BAPUAIMOHHOI KPUBOIi.

Llenv pabomul: 03HAKOMJIEHHE CO CTATUCTUYECKHMHU 3aKOHOMEPHOCTSAMH MOAU(DUKALMOHHON
M3MEHYMBOCTH, BbIpA0OTKA YMEHHUS CTPOUTh BapHAlMOHHBIM psAa U TpaduK H3MEHYUBOCTU
M3y4aeMoro NpU3HaKa, COCTAaBIATh OTUET O MPOJIesIaHHON padoTe.

Obopyoosanue: OOBEKTH UCCIENOBaHMS (YyKa3aTh Kakue M OOIIEee KOJUYECTBO IK3EMIUISIPOB),
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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IHpuioxenue

Ocobennoctu peanusauuu yueoHou rucuumimnabl O/1.01.05 EcrecTtBo3Hanue 1
WHBAJM/IO0B U JIUI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

B ocBoennu yueOnoi mucumminabl O/[.01.05 EcrecTBo3HaHne WHBAIWIAMU M JIMIIAMH C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsSI MPEAYCMaTpUBACTCS WMHIUMBUIyalbHas padorta. Ilon
WHIUBHUIyAIbHOW paboTOH mmoapasyMeBaeTcsi 1B (POPMbI B3aMMOJICHCTBHS C IPETOIaBaTEIIEM:
WHAWBUAyallbHAs ydeOHas paboTa - KOHCYJIbTAIlUH, T.C. JOMOJHUTEIHHOE Pa3bsiCHEHHE y4eOHOTO
Marepuana W yriayOJeHHOE H3YYCHHE MaTepHalia ¢ TeMH OOYYaroIIMMUCS, KOTOPbIE B 3ITOM
3aMHTEPECOBAHbI, U WHAWBUAyaIbHAs BOCIUTaTelbHas paboTta. HIMBUAyaIbHBIE KOHCYIHTAIIMH
10 TPEIMETY SIBISACTCS BaXXHBIM (PAKTOPOM, CIIOCOOCTBYIOIIMM HWHIWBHIyaJIM3alldd OOY4YEHUS U
YCTaHOBJICHHUIO BOCIUTATEIILHOTO KOHTAKTa MEXIy MPernoaBaTelieM U 00yJaroIIMMCs WHBATHIOM
WM OOYYAFOIIMMCS C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBBS.

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

Y4eOHO-MeTOAMYECKNE MAaTepPHaIbl ISl CAMOCTOSATEIBHOM pabOThl 00yUYArOMIUXCs U3 YHCIIa
WHBAJIHUIOB M JIUI[ C OTPAaHMYEHHBIMU BO3MOXKHOCTSMHU 370POBbSI MPEIOCTABISAIOTCA B (opmax,
QIaNTHPOBAHHBIX K OTPAaHMYCHHUSIM UX 37I0POBbSI M BOCIPUATHS HH)OPMAIIHH:

Jjia U1 ¢ 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.

Jist 1 ¢ HapyIIeHUSIMU OTIOPHO-BUTaTEeILHOTO arnapara:

— B TIe4aTHO# dopme,

— B (hopMe 2IeKTPOHHOTO TOKYMEHTA,

— B ¢popme aynuodaiina.

JlaHHBIM TepeyeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA
00y4aroIIMXCsl.

Onucanue MaTepI/laJIbHO-TeXHI/I‘leCKOﬁ 0a3bl AJas OCYHICCTBJICHUSA 06p330BaTeJH)HOFO
npouecca 1nmo TMCumIlinHe oﬁyqamumxca U3 YU CJia HHBAJUA0B H JIMI C
OrpaHH4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

OcBoeHME JAMCUMIUIMHBI (MOAYJS) MWHBAIMJAMU MW JUMIAMH C  OrPAaHUYEHHBIMU
BO3MOXHOCTSIMH 37I0POBbSI OCYIIECTBIISIETCS C HCIOJB30BAHUEM CPEICTB OOy4YeHHs OOILIero
CHEIMAIbHOTO HA3HAUYEHHUS:

— JIEKIMOHHAs ayAUTOpHUS — MYJIbTHUMEIHMIHOE 000pyI0oBaHHE, MOOWIIBHBIN paJHOKIACC
(L71s1 CTYIEHTOB C HAPYIIEHUSIMH CJIyXa); UICTOUHUKHM MUTAHUS JUISl MHAWBUYATbHBIX TEXHUUYECKUX
CPEICTB;

— ydeOHas ayauTopusi U1 NPAKTHUUECKUX 3aHATUHA (CEMHUHApOB) — 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 HApYIIECHUSIMHU 3PEHUSI.
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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 UX 370POBBSI.

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

IlepeyeHp cnenManbHBIX TEXHUYECKUX CPEACTB OOyYeHHUs JUIsl MHBAIMIOB M JIMIl C
OrpaHU4YC€HHBIMH BO3MOKHOCTAMU 3J0POBbA, UMCIHOINXCA B UHCTUTYTC!

— TudnorexHuueckas ayauTopus: TUGPIOTEXHUUECKUE CPEACTBA: OpailieBCKUN KOMIIBIOTED
C JUCIIIICEM n IIPHUHTCPOM, TI/I(I)JIOKOMHJIGKC <<qI/ITaIOH_IaSI MallluHay, TCICBU3HMOHHOC
YBEJIMYMBAIOLIEE YCTPOMCTBO, THU(DIOMAarHUTONIBl KacceTHble W LUQPOBbIE JTUKTO(OHSHI;
CIElMaJIbHOE IPOrpaMMHOE obecrieueHue: IporpamMma peuyeBoil HaBuranuun JAWS, peudeBbie
CHHTE3aTOpPBI («TOBOPSIIAs MBILIbY), SKPAHHBIE JIYTIbI.

— CypnorexHudeckas ayautopusi: paauokiacc “Coner-P”, nmporpaMMmupyeMble CIIyXOBbIE
anmnaparbl MHAMBHUIYAJbHOTO IIOJb30BaHUSA C YCTPOMCTBOM 3ajaHMs pexuMa paboThl Ha
KOMITBIOTEpE, WHTepakTuBHas jocka ActiveBoard ¢ cucremoil ronocoBaHus, aKyCTHYECKHIA
YCUJIMTENb U KOJIOHKH, MYJIbTUMEAUUHBIA IPOEKTOP, TENEBU30P, BUIEOMAarHUTO(OH.

IIpouenypa oueHnBaHus pe3yJibTATOB 00yUYeHHs] HHBAJIM/IO0B U JIHI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbA

IIpu npoBeneHuM HpoLETypbl OLEHUBAHUSA PE3yJbTATOB OOyYeHHs WHBAIMIOB M JIMIL C
OTPaHUYECHHBIMH  BO3MOXXHOCTSIMH ~ 3J0POBBSI  IPEIYCMATPUBACTCS  BO3MOXKHOCTH  BbIOOpa
o0yyaroImuMcsl  crocoba MNPOXOXKICHUA NPOMEKYTOYHOW arTecTaluu (MUCBbMEHHO, YCTHO),
YBEJIMUEHUE BPEMEHM Ha MOJArOTOBKY O0Y4YalOLIErocsl K OTBETY Ha IPOMEXKYTOUHOM aTTecTalluy He
6onee 1 wyaca, HCHOJB30BAHHE TEXHMUYECKUX CPEACTB, HEOOXOOUMBIX MM B CBA3M C HX
WH/IMBUIYAIbHBIMA OCOOEHHOCTSIMH.

IIponienypa ouEeHUBaHUS PE3YyNbTATOB OOYYEHHs MHBAJIMJIOB U JIMIl C OIPAaHUYEHHBIMHU
BO3MOXKHOCTSIMU 370POBbsI 110 JUCUUIUIMHE IPEIyCMAaTPUBAECT IpeAOoCTaBiIeHUE HH(pOpMaluu B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

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

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha s13b1ke bpaiins.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoO (opme,

— B popMe dJIEKTPOHHOTO 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
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSl 110 JUCIUIUIMHE O0O0ECHEeUnBACTCS BBIMOJIHEHUE
CJIEAYIONINX IOMOJHUTEIBHBIX TPEOOBAHWH B 3aBHCHMOCTH OT WHAMBHIYATBHBIX OCOOCHHOCTEH
o0yJaronuxcs:

a) MHCTPYKIHUS TI0 TIOPSIKY TPOBENEHHS IPOIENyphl OICHUBAHHS MPEIOCTABISETCS B
JocTynHOU (hopMme (YCTHO, B TUCBMEHHOM (popme, B MUCbMEHHOM opme Ha si3bike bpaitns, ycTHo ¢
HCIIOJIb30BaHUEM YCIYT CYp/IONIEPEBOIUNKA);

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 JOKYMEHTA, 3aJaHMs 3aYMTHIBAIOTCS ACCHCTEHTOM, 3a/laHUs MPEIOCTaBISIOTCS 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 HEOOXOaMMOCTH 111 OOYYAIOMIMXCS C OrPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI U
MHBAJIUIOB MPOIeypa OLEHUBAHUS PE3YIbTaTOB OOYUYEHUS MO JUCHUTUTMHE MOXKET IPOBOIUTHCS B
HECKOJIBKO JTAarloB.

[IpoBenenue mpoueaypbl OLIEHUBAHHS pPE3YIbTaTOB OOYyYCHHMS HWHBAIMIAOB M JIHMI[ C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI JIOITYCKACTCS C MCHOJIb30BAaHHEM HCTaHIIMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHH.

41



