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1. Macnopt padoyeii mporpaMMbl y4eOHO AU CHUITHHBI
B/1.06. EcrecTBO3HAHUE

1.1. Heau u 3agaum y4eOHOM JMCHUNIMHBI

Heabl0 M3y4yeHUs AUCUMIUIMHBI SBJISAKOTCS *OCBOCHHME 3HAHUM O COBPEMEHHOM
€CTECTBECHHO-HAYYHOM KAPTUHE MHpPa M METOJAaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C
HanOoJiee BaXXHBIMU HJCSIMU U JIOCTHIKEHHUSIMU €CTECTBO3HAHMS, PA3BUTHUE TEXHUKHU U
TEXHOJIOTUH.

3agauu uydeHusi y4eOHOM JUCUUILINHBI:

- OBJIQJICHHUE YMEHUSMH TPUMEHSTh IIOJYYEHHbIC 3HAHUSA MJi1 OOBSICHEHUS
SBJICHUM OKPYXAIOIIEro MHUpA, BOCHPUATHS HWH(OOPMAIMU €CTECTBEHHO-HAYYHOTO U
npodeccuoHaIbHO 3HAYMMOTO COJIEPKaHUS; PA3BUTUE UHTEIJUICKTYaJIbHbBIX, - TBOPUECKUX
CIOCOOHOCTEM M KPUTUYECKOTO MBIIUICHUS B XOJAE€ NPOBEACHUS MNPOCTEUIINX
WCCIIEIOBAHUM, aHAIN3A SIBJICHUM, BOCIIPUATUS U UHTEPIPETALIMN €CTECTBEHHO-HAYYHOU
uH(popMaIuy;

- BOCIUTAaHUE YOEKJIECHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOW MPUPOJBI U
WCIIONb30BaHUsI JOCTH)KEHUW €CTECTBEHHBIX HAyK JUISI pa3BUTHS LUBWIM3ALUUU U
MTOBBIIICHUSI KAYECTBA KU3HU;

- TPUMEHEHHE eCTECTBEHHO-HAyYHbIX 3HaHMA B  NPOPECcCHOHAIBHOU
NEeATEIbHOCTH W IIOBCEIHEBHOM  JKM3HM  id  oOecrmedeHus  O€30IIaCHOCTH
JKA3HEIESITEIbHOCTH; TPAMOTHOI'0O MCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTU;

1.2 Mecto  y4eOHOII  JMCUMIUIMHBI B  CTPYKTYpe  OCHOBHOI
npodeccHoOHAJIBLHOM 00pa3oBaTe/ibHON mNporpamMmbl: yueOHas auciuiuinHa bJ1.06.
EcrecTBO3HaHMe BXOOUT B 0O0pa3oBaTeNbHBIM LUKI 0a30BbIX U NPO(UIBHBIX
JACLUTLINH.

1.3. TpeOoBaHusi K pe3yJbTAaTaAM OCBOECHUSI Y4eOHOMH TUCIUNIMHBI:

B pe3ynbraTte ocBoeHUS yIeOHOM TUCIMILUTMHBI 00 yJarOITUNCS TOKEH 3HATD!

- CMBICT TOHSTHH: €CTECTBEHHOHAYYHBIH METOJ MO3HAHUS, 3JIEKTPOMATHUTHOE
10Jie, JIEKTPOMATrHUTHBIE BOJTHBI, KBAHT, XUMUYECKasl peakiusi, MaKpoMoJeKya, OelokK,
Karanuzarop, pepMeHT, kierka, nudpdepenuunanus kierok, JHK, Bupyc, duonoruueckas
3BONIOLIMSA, OuopasHoOOpaszue, OpraHus3M, NOMyJALIMS, JKOCHCTeMa, Ouocdepa,
CaMOOpPraHHu3aLus;

- BKJIAJ] BEJIMKUX YYEHbIX B (JOPMUPOBAHUE COBPEMEHHOUN €CTECTBEHHOHAYYHOM
KapTUHBI MUpA.

B pesynbTaTe 0CBOCHUS TUCHUIUIMHBI 00yYaIOIUNACS TOJIKEH YMeTh:

- NpPUBOAUTH  NPUMEPHl  HDKCIEPUMEHTOB U (WiaM)  HAOIIOJEHUH,
O0OCHOBBIBAIOIINX:  CYIIECTBOBAHUE JJICKTPOMAarHUTHOTO TOJS W  B3aWMOCBS3b
AIEKTPUYECKOT0 U MArHUTHOI'O TOJIEH, BOJHOBBIE U KOPIYCKYJISIPHbIE CBOMCTBA CBETA,
HEOOpaTUMOCTh TEIUIOBBIX IMPOLIECCOB, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT CTPYKTYPBI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTHM XHMHYECKOW pEakKUMh OT TEeMHepaTypbl U
KAaTaJIM3aTOPOB, KJIETOYHOE CTPOEHUE XKUBBIX opraHm3moB, poiab JIHK xax Hocurens



HACJICJICTBEHHOM MH(OpMAIH, SBOJIIOIUIO KUBOW MPUPOJBI, MPEBPAIICHUS YHEPTUU U
BEPOATHOCTHBIA XapaKTEp MPOLECCOB B KMUBOM M HEXKHUBOM MPUPOJEC, B3aUMOCBSI3b
KOMITOHEHTOB 3KOCHCTEMBbI, BIIUSHUE JAEATEIHHOCTH YEIOBEKA HA DKOCUCTEMBI;

- OOBSCHATh NPHUKIAJHOE 3HAYECHHWE BAXKHEUIIMX JIOCTH)KEHUMH B 00JacTh
€CTECTBEHHBIX HAyK [Jis: pPa3BUTUA DJHEPreTHKW, TPAHCIOPTA M CPEACTB CBSA3H,
MOJIYYEHUsS] CHUHTETUYECKMX MaTepUalioB C 3aJlaHHbBIMU CBOWCTBaMH, CO3JIaHUs
OMOTEXHOJIOTUH, JIeYeHHs] MH(PEKITMOHHBIX 3a00JIeBaHUM, OXPaHbl OKPY>KAIOIIEH Cpebl;

- BBIJIBUTATh THUIIOTE3bl U Mpejlaratb MyTH MX MPOBEPKH, JAEJaTh BBIBOJLI Ha
OCHOBE IKCIIEPUMEHTATBHBIX JTaHHBIX, MPEACTABICHHBIX B BUjE rpaduka, TaOIUIbI WU
JUarpaMMBbl;

- paboTaTh C eCTeCTBEeHHOHAy4YHOU MH(pOpMAIIUEH, CoAepIKaIleiiCsl B COOOIICHUSIX
CMMU, wuHTepHET-pecypcax, Hay4YHO-TIOMYJSIPHOM JHUTEpaType: BIAAETh METOAAMHU
MOMCKA, BBIJIEIISATH CMBICIIOBYIO OCHOBY U OIIEHUBATH JOCTOBEPHOCTH MH(GOPMALINH

-  HUCIOJIb30BaTh NPUOOPETEHHbIC 3HAHMS W YMEHHS B TPAKTHUYECKOM
NESITeTPHOCTU M TIOBCETHEBHOW JKM3HU ISl OLICHKU BIIMSIHUS Ha OpPraHU3M YellOBEKa
AJIEKTPOMArHUTHBIX BOJIH U PAJIMOAKTUBHBIX U3TyYCHUH.

1.4. PexomeHnayemoe KOJIMYECTBO YACOB HA OCBOEHHME MPOrpaMMbl Y4eOHOM
AUCHMILUIAHBI: MaKCUMaJIbHOW yuyeOHON Harpy3ku oOydyaromierocss 179 gacoB, B TOM
quclie:

- 00s13aTEIbHON ayIUTOPHON yueOHO Harpy3Kku odydvatomierocs 133 yacos;

- CaMOCTOATENILHOM paboThI oOyyaromierocs 46 4acos.



2. CTpyKTypa u coaepxxanue padodei NporpaMmmbl y4eOHOM JUCHMILIMHBI

2.1. O0bem padoueil mporpaMmMbl Y4eOHO JUCHHUILIAHBI

Bun yueO6Hoii padoThI

Oovem uacoe

Ouno Ouno - 3aouno
3A04HO
MakcumaJibHasi yueOHasi Harpy3kKa (Bcero) 179 179
O0s13aTesibHasi ayIMTOPHAs y4eOHasi HAarpy3Ka 133 8
(Bcero)
B TOM YHCIIE:
JIEKIIMOHHBIE 3aHATUSA 78 4
-PAKTHYECKUE 3aHATHS 95 4
CamocrosiTesibHas paboTa o0yuyawiuerocsi (Bcero) 46 171
B TOM YHUCJIE:
COCTaBJICHUE JIOMAITHETO KOHCIIEKTA 20 120
popabOTKa KOHCIIEKTOB JICKIIUI; 50 120
OTBETHI Ha KOHTPOJILHBIE BOIIPOCHI; 6 11
Ilpomescymounas ammecmayus 6 popme Jug Jug
3auem 3auem




2.2. Conepskanue y4eOHON TUCHMILTUHBI

HaunmenoB | Coneprxkanne yueOHOIro MaTepuaJia, 1a00paTopHbie U MpaKkTU4YecKue padorel, Ypose
aHue caMocCTofITeJIbHAsI padoTa 00y4alIIUXCcs, KypcoBasi padoT (IIpoeKT) (eciu OGLEM Y2COB Hb
pa3iesioB U | npedycmompeHvl) 0CBOCH
TEM usi
04HO |OuHO- |3204H
3204YHO |0
1 2
Pazoen 1. DU3HKA
Tema 1. Cooeporcanue yuebnoco mamepuaia 2 1
BBenenue .
1 | ®usuka — dyHIaMeHTalIbHAs HayKa O NMpupojie. EcTeCTBEeHHO-HAayYHBIN METO/
MO3HAHUS, €0 BO3MOKHOCTH U TPAHUIIBI MPUMEHUMOCTU. EMHCTBO 3aKOHOB
MIPUPOBI U cOCTaBa BemiecTBa BO Beenennoil. OTKpbITUS B PU3MKE — OCHOBA
rporpecca B TEXHUKE U TEXHOJIOTUH MPOU3BOJICTRA.
CamocTosiTenbHast paboTa 00y4aromuxcs 2
BBITIOJTHEHUE JOMAITHUX MPAKTUYECKUX 3aJIaHUI MO0 JEKIIMOHHOMY KYpCY;
Tema 1.1. | Coaepxanue yaeOHOr0 MaTepHraia 6 2
Mexanuka 1

Kunemarnka.

Mexanunueckoe aBmwxkeHue. Cucrema orcuera. Tpaekropus asukeHus. [1yTs.
[Tepemenienne. PaBHOMepHOE npsiMOIMHENHOE ABMXKEHNE. CKOPOCTb.
OTHOCHUTENBLHOCTh MEXaHUYECKOTO JBMXKEHHUSI. 3AKOH CIIOAKEHHS CKOPOCTEHA.
I'paduku nBuxenus. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMYKEHUU.




MrHoBeHHasi CKOPOCTb. PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBMXKEHUE. Y CKOPEHHUE.
CBoOoanoe nageHue ten. KpuBoauHeiHoe IBMKEHUE. YTIIOBask CKOPOCTh.
PaBHOMEpHOE ABMKEHME 11O OKPYKHOCTHU. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.
JnHamuka.

Macca u cuna. B3aumoneiictBue Ten. 3akoHbl AMHAMUKU. CHIIbl B IPUPOJIE.
Cnioco0Os1 m3MepeHus cuil. MHepimaabHas cucTeMa oTcueTa. 3aKOH BCEMHPHOTO
Tarorenus. HesecoMocTs.

3aKOHbI COXpaHEHUs B MexaHuke. IMmynbe Tena. 3aKoH COXpaHEHUS! UMITYJIbCA.
PeaktuBHOE nBmkeHne. Mexannueckasi pabora. MonrHocTts. PaboTa cubl
TSTOTEHUS, CWJIBI YIIPYTOCTH Y CWJIBI TPEHHs. MeXxaHnveckast SHEprusl.
Kunernueckas sneprus. Kunerndeckas sHeprus u padota. [loTeHImanbHas sHeprus
B rpaBUTAIIMOHHOM moJie. [loTeHnnanbHas sHeprust ynpyro J1eopMupoBaHHOTO
Tena. 3aKOH COXPAaHEHUS MTOJIHOW MEXaHUYECKOW SHEPIUH.

JlemoHcTpanumn

OTHOCHUTENILHOCTh MEXaHUUECKOT'O JBMKCHUS.

Buasl MexaHHUECKOro ABMKCHHUSI.

HNuepTHOCTS TEIL.

3aBUCUMOCTh YCKOPEHUS Tea OT €r0 MAcChl U CUJIbL, IEUCTBYIOIIEH Ha TEJO.
PaBeHCTBO M MPOTHUBOMOIOKHOCTh HAMPABICHUS CUJT JCUCTBUS M TPOTHUBOICHCTBUSI.
HeBecomocTs.

PeakTuBHOE NBUKEHHE, MOJIEIIb PAKETHI.

W3MeHeHne 3Hepryuu NPy COBEPIIICHUN PaOOTHI.

[IpakTuueckas padora

Pemenue 3anau no teme: «Mexanuueckoe asrkenue. Ilepemenienue. I[Tyts. CkopocTs.
PaBHOMEpHOE MPSAMOIMHENHOE ABIKEHHE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT Beca Tela.

6/1




Pemenue 3aau no reme: «3akoH COXpaHeHUs uMmyJibca. Padora cuibl. MoOLIHOCTS.
OHeprus. 3aKOH COXPAHEHUS MMOTHON MEXaHUYECKOW SHEPTUN.

CamocTosTenbHast paboTa 00yJaromuxcs

W3Y4YEHHUE OTIENIBbHBIX TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE PACCMOTPEHUE;
(«ITepBbrit pycckuii akagemux M.B.JlomoHOCOBY);

MOJIFOTOBKA K BBIITOJIHEHUIO KOHTPOJIBHBIX PaOOT U TECTOB.

Tema 1.2 | Coaepxxanue yueOHOro MaTepuaia

OcHOBBI

MonekynsipHast puszuka.
MOJICKYJISIP
HOi AToMuUCTHYECKas TeOpus CTPOSHUs BeriecTBa. HabroaeHus 1 OnbITHI,
busHKH W MOATBEPKAAOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEHIECTBA. MaccChl U pa3Mepsl
TepMOIHHa MOJIEKYJI. TeroBoe ABMKEHNE YacTUL] BelecTBa. bpoyHOBCKOe nBMxKeHUE. M neanpHbii
MUK ra3. Temneparypa Kak Mmepa CpeHEN KUHETUYECKOW YHEPTUM YACTULl. Y paBHEHUE

COCTOSIHUS UJeanbHOro raza. Mzomnporeccol u ux rpadguxu. OObICHEHUE arperaTHbIX
COCTOSIHUM BeIeCTBA U (Ha30BBIX MEPEXOI0B MEKY HUIMH Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MpeAcTaBIeHUNA. CBSI3b MEXY AABICHUEM U CPEIHEN KUHETUYECKOMN
sHEpruei Moieky ra3a. Pabora raza. Moaens xxunkocTu. IToBepXxHOCTHOE HATsSKEHHE
u cmaunBaHue. Kpucramnnyeckue u amop@Hsbie BemecTBa. Kuakue KpucTaibl.
TepmonnHamuka.

BuyTtpennsis sneprus. Pabota u TersooTaada kak crocoObl U3MEHEHHUsI BHYTPEHHEHN
sHepruu. [IepBbiii 1 BTOPOU 3aKOHBI TEPMOAMHAMUKHU. [IpUHLIMIIBI 1ENCTBUS TEIUIOBBIX
mamuH. KIT/[ TernoBbix naBurarenei. TeninoBble MallIMHbI U UX TPUMEHEHUE.
DKojornyeckue npoOaeMbl, CBI3aHHbIE C TPUMEHEHUEM TEIIOBbIX MAIIUH, U
poOJIeMbI SHEPTOCOEPEIKECHHUS.

JlemoHcTpanumn

JIBr>keHre OpOYHOBCKHUX YACTHII.




Huddysus.

SIBrieHMsI TOBEPXHOCTHOTO HATSYKEHUSI 1 CMAYUBaHMUS.
Kpucramisl, amopdHbIe BEIecTBa, )XUIKOKPUCTAIMIECKUE TEla.
N3meHeHne BHYTPEHHEW SHEPTUU TeJ NPU COBEPIICHUH PaOOTHI.

[IpakTuueckue padoThbI

Pemenue 3anay no teme: «Pa3mepbl u Mmacca MoJeKyd U aTOMOB. CKOPOCTH JIBHXKEHHSI
MOJIEKYJI U UX U3MEPEHUEN.

Pemenue 3anau no teme: «BHyTpenHss sHeprus. TemnoeMkocTb. Y nenbHas
TEIUIOEMKOCTb. Y paBHEHHE TEIUIOBOTO OajaHcay.

CamocTosiTenbHast paboTa 00y4aromuxcs

HOJrOTOBKA K BBIIOJIHEHHUIO MPAKTUYECKUX paOOT: KOHCIIEKTUPOBAHUE, 110100p
JUAAKTUYECKUX MaTEPHUATIOB, aHAIN3 U peepUpOBaHUE METOIUYECKON U y4eOHOM
JUTEpaTypbl NPU BBINOIHEHUU CUCTEMBI CAMOCTOSITEIBHBIX Pa0OT MO JIEKLIMOHHOMY
Kypcy;

MOJIFOTOBKA K BBIITOJIHEHUIO KOHTPOJIBHBIX PaOOT U TECTOB.

Tema 1.3
OcHOBBI
3JIEKTPOIAH
HAMHUKH

Coneprkanue yueOHOro MaTepuana

DIEeKTpOCTaTHKA.

B3anmopelicTBue 3apsyKeHHBIX TEl. DIEKTPUUECKUN 3apsi. 3aKOH COXPaHEHHUS
ANEKTPUYECKOro 3apsaa. 3akoH KynoHa. DiekTpocTaTuueckoe moJie, €ro OCHOBHBIE
XapaKTEPUCTUKHU U CBA3b MEXIY HUMH.

ITocTOsIHHBIN TOK.

[TocTosiHHBIN 3neKTpuUecKuil ToK. Cuiia ToKa, HanpsiKEHUe, FIEKTPUUECKOE
conpoTtusiieHUE. 3aKkoH OMa JIJ1s1 y4acTKa LENHU U MOJIHOW 3JIEKTPUYECKON LIETH.
MarnutHOEe 110J1€.
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MarauTHOE 10JI€ U €r0 OCHOBHBIE XapaKTEPUCTUKH. JleliCTBMEe MArHUTHOIO TOJISl Ha
MIPOBOJIHUK C TOKOM.

3akoH Amrnepa. DIeKTpOABUTraTENb. SIBICHUE AIEKTPOMArHUTHON UHYKIIUH.
JlemoHcTpanumn

DnekTpusanus Tell.

B3aumonencTBre 3apsSKEHHBIX TEIL.

HarpeBanue npoBOAHUKOB C TOKOM.

OmneIT Dpcrena.

B3aumopelicTBre NpOBOJHUKOB C TOKOM.

JlelicTBHE MAarHUTHOTO MOJIS1 HA TPOBOAHUK C TOKOM.

Pabota snekTpoaBuraTens.

SIBiieHUE PIEKTPOMArHUTHON UHYKIUH.

[IpakTuueckas padbora

Pemenue 3a1au o teme: «QNEKTpUUECKUE 3apsiibl. 3aKOH COXpAaHEHUs 3apsiaa. 3aKOH
Kynona. Dnexkrpuyeckoe moiey.

COopka neKTpUIecKOo 1IeNr U U3MEPEHNE CUITbI TOKA U HAMPSKEHUS HA €€ Pa3IMUHbIX
Y4aCTKaXx.

Pemenue 3ama4 no teme: «3akoH OMa i1 nojHou 1enu. CoeAuHEHUE MPOBOTHUKOB.
PaGota 1 MOIITHOCTB 3JEKTPUIECKOTO TOKA.

Pemrenne 3agay no teme: «BeKTOp MHAYKIIMM MarHUTHOTO NoJiA. [[elicTBue MarHuTHOTO
10JI Ha MPSIMOJIMHEWHBIN IPOBOJHUK C TOKOM. 3aKOH AMmepay.

8/1

CamocTosTenbHast paboTa 00yJaromuxcs

BBITTOJIHEHUE JJOMAIIIHUX NPaKTUYECKUX 3aJaHUM MO0 JIEKIIMOHHOMY KYpPCY;

M3Y4YEHUE OTJEIbHBIX TEM, BBIHECEHHBIX Ha CAMOCTOSITEILHOE PACCMOTPEHUE;
(«HanotexHonorHsi Kak IPUOPUTETHOE HAIPABJICHUE PA3BUTHUS HAYKU U TPOU3BOJICTBA
B Poccuiickoii denepanuny);

11




Tema 1.4
KoJseoanus
M BOJIHBI

Coneprxanue yaeOHOro MaTepHraia

MexaHnndeckue KojaeOaHus U BOJIHBI.

CBobOonnble konebanusd. [lepuon, yactora u aMIIUTy1a Koinedanuil. 'apmoHnueckue
Kosie0aHusl. MexaHnuecKue BOJHbI U UX BUBI. 3BYKOBBIE BOJIHBI. Y JIbTPa3ByKOBHIE
BOJIHBL. YJIBTPA3BYK U €0 UCIIOJIb30BAaHUE B MENUIIMHE U TEXHUKE.
DNEeKTPOMAarHUTHbIE KOJIEOAHUS U BOJHBI.

CBoOoIHBIE 2IIEKTpOMarHuTHbIE Kojiebanus. KonebaTenbHbI KOHTYD.
DJIEKTPOMAarHUTHOE MOJI€. DIIEKTPOMATHUTHBIE BOJIHBI. CKOPOCTH 3JIEKTPOMATHUTHBIX
BOJIH.

CBETOBBIE BOJIHBI.

PasButHe npencraBieHuii 0 IpUPOAE CBETA. 3AKOHBI OTPAXKEHNUS U IPEITOMIIEHUS CBETA.
JIuH3bIL.

dopMyJia TOHKOMN JIUH3BI.

JemoHCTpauuu

Konebanust MaTeMaTH4ecKoro 1 Npy>KMHHOTO MasiTHUKOB.

Pabora anexktporeneparopa.

N3iydeHne U MpueM IEKTPOMarHUTHBIX BOJIH.

PannocBs3s.

Pasnosxenue 0enoro cBera B CHEKTP.

Nurepdepenmus u qudpakiuys cBeTa.

OTpaxeHue u NpeaoMIIEHUE CBETA.

OnTuyeckue mpuOopsI.

[IpakTuueckue padoThbI
N3yuenne konebaHuit MaTeMaTHIECKOT0 MasiTHUKA.
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N3ydyenue nnatepepeHnn u q1udpakiyu cBeTa.

CamocTosTenbHast paboTa 00yJaromuxcs
U3YyYEHUE OTJENIbHBIX TEM, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE PACCMOTPEHHE;
(«Du3uka u My3bIKaIbHOE UCKYCCTBO. L[BeTOMY3bIKa.»);

Tema 1.5
JIEMEHThI
KBAHTOBOM
pusuku

ConeprkaHrie yueOHOTO MaTepuaa

KBanTOBBIE CBOWCTBA CBETA.

KBanroBas runoresa [1nanka. ®orosnexkrpuyeckuit 3¢ Pexr.
du3uka aToma.

Monemn crpoenus atroma. OnwiT Pesepdopaa.

®du3uKa aTOMHOTO 5i/Ipa U 3JIEMEHTAPHBIX YACTHUII.

CocraB 1 CTpoeHUE aTOMHOTO sA71pa. PagnoakTuBHOCTE. PagnoakTuBHBIE U3ITyYEHUS U
UX BO3JICWICTBUE HA KUBbIE OPTAHU3MBL.

JemoHcTpanuu

dororddexr.

DOTOAIJIEMEHT.

N3nyyenne nasepa.

JInHenyaTpie CIIEKTPBI Pa3JIMYHBIX BELIECTB.

CdeTurK HOHU3UPYIOUIUX U3TyUYCHUH.

[IpakTuueckue padoThbI
Pewmenue 3ama4 no teme: «KBanroBas runore3a [Inanka. @otonsl. BHenHui u
BHYTPEHHUU POTOITEKTpUUECKUN dPhEeKTy.

CamocTosiTenbHast paboTa 00y4aromuxcs
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U3Y4YEHHUE OTIEIBHBIX TEM, BBIHECEHHBIX HA CAMOCTOSTEIIBHOE PACCMOTPEHUE;
(«PusnuecKre METOIbl HCCIEA0BAHUS TAMITHUKOB UCTOPUU, APXUTEKTYPbI U
IIPOU3BEAECHUIN UCKYCCTBA.»);

Tema 1.6 | Coaepxanue yaeOHOr0 MaTepHaia

Bcenennas _

U ee Crpoenue u pazsutue Becenennoil.
Mogens pacmupstomiencs BeeneHnon.

IBOJIIOLMS .
[Tpoucxoxnenre COTHEUHON CUCTEMBI.
CoBpemenHas (puznveckas KapThuHa MHUpa.
CamocTosiTenbHast paboTa 00yJaromuxcs
M3Y4YEHUE OTJEIbHBIX TEM, BBIHECEHHBIX Ha CAMOCTOSITEILHOE PACCMOTPEHUE;
(«Pu3uKa B COBPEMEHHOM LIUPKEY);

Pa3znea 2.

Xumusi.
Yacte 1.00m1ast 1 HeopraHuyeckas XUMHUS

Beenenne | Comepxanue yueOHOro MaTepuana

XUMHUYECKasi KAPTUHA MUPA KaK COCTaBHAs YaCTh €CTECTBEHHO - HAYYHON KAPTHHBI
mupa. Posib XMMHUH B )KU3HU COBPEMEHHOT'O OOIIECTBA.

[IpumeHeHue JOCTUKEHU COBPEMEHHOM XUMUHU B TYMaHUTapHOU cdepe NeaTebHOCTH
o011ecTBa.

CamocTosiTenbHast paboTa 00y4Jaromuxcs
Pedepartsl, cnaiiipl. Pons XuMuu B )KH3HU COBPEMEHHOTO 00IIIECTBA
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Tema 2.
1.OCHOBHBI
€ MOHATHS
H 32aKOHBI
XHMHH

Coneprxanue yueOHOro MaTepuana

[Ipenmer xumuu. BemectBo. ATom. Monekyna. XUMUYECKHUM 37IEMEHT U ()OPMBI €r0
CYILIECTBOBAHHSI.

[IpocTeie u crnoxHbIe BenlecTBa. M3amepenne BenjectBa. OCHOBHBIE 3aKOHBI XUMUHU.
OTpaxkeHne XMMHYECKUX CIOKETOB B IPOU3BEACHUIX XYI0KECTBECHHOM JTUTEPATYPhI U
HCKYCCTBA.

Hemoncrpanuu. Habop Mozeneit aToMOB ¥ MOJIEKY L.

N3mepenune BemecTBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB U MOJIEKYII.
OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsipHast Mmacchl. KonnmuecTBo BeectBa. [locTosiHHas
ABoraapo. MonsipHas macca. 3akoH ABorajpo. MomsipHblii 00beM ra3os.
KonnuecTBeHHBIE NU3MEHEHNS B XUMHUH KaK YaCTHBIM CIIy4all 3aKOHOB MEPEX01a KO-
YECTBEHHBIX U3MEHEHUN B KauecTBeHHbIE. M. B.JIoMOHOCOB — «I1€pBbIN pYCCKUN YHU-
BEPCUTETY.

NimrocTpannu 3aKk0Ha COXpaHEHUST MacChl BEIIECTBA.

212

HpaKTquCKHe pa6OTLI Pemienue 3aJa4 Ha OCHOBHBIC ITOHATHA W 3aKOHbI XMMHWH

CamocTosiTenbHast paboTa 00y4Jaromuxcs
Pedepatsl, BuneomaTepuanbl. AIIoTporus MeTaioB. 30Tombl Bogopoa.
O30HOBBIE JIBIPHI.

Tema 2.2.
IHepuoauue
CKHUI 3aKOH
"
Iepuoauue
cKasl

Coneprkanrie yueOHOTO MaTepraa

OTKpbITHE IEPUOANIECKOTO 3aKOHA.

Ilepuonnueckas cucreMa xumuyeckux sneMeHToB [[.11. Menneneena.

3HaYCHHUE NIEPUOAUUYECKOro 3aKkoHa U [lepnoanyeckoit CUCTEMBI XUMHUECKHUX
anemeHToB [[.V1. Menneneesa aiist pa3BUTHSI HAYKU U IOHUMAaHUSI XUMUYECKOW KapTHUHBI
mupa. 1. 1. MenaeneeB 06 o6pazoBaHUM U TOCYAAPCTBEHHOM MOJTUTHKE.
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cucremMa Hemonctpanus Paznuanbie GopMbl TEPUOIUIECKON CUCTEMBI XUMUYECKHUX AJIIEMEHTOB
xumuueckn| /.M. Menaeneena.
X
> IeMEHTOB CamocrosrenbHast paboTa 00ydaromuxcs.
L. Buneomarepuansl, pedepatsi, TecTOBbIE 3a0aHus. [IpemOChITKI OTKPBITHS
Meme/ieen MepUoINUECcKOro 3akoHa. JKu3Hs u nedarenbHocth .M. MenneneeBa. 3HaueHue
a nepuoandeckoro 3akona /[.M1.MenneneeBa i HayKu.
Tema 2.3. | Coaepxanue yueOHOro Matepuaia
Crtpoenue
pp— KoBasieHTHas cBsi3b: HenosipHas U noyisipHasi. loHHas cBsizb. KaTMOHBI M aHUOHBI.
Merannuueckast cBa3b. BojiopoiHas CBsI3b.
JlemoHcTpanus.
OO0pa31ibl BEIIECTB U MATEPUATIOB C PA3IMYHBIMU TUIIAMH XUMUYECKON CBSI3H.
CamocTosTenbHas pabora
Buneomarepuansl, pedepatsl, TeCTOBbIE 3aaHUs. BUIbI XUMHUYECKON CBSI3H.
Tema Coneprxanue yueOHOro MaTepuana
2.4.Bona.
PacTBopI Bona. Bona B npupoie, ObITy, TEXHUKE U Ha Tpou3BoACTBE. Dusndeckre 1 XUMHUUECKUE

CBOMCTBA BOJIbL. OTIPECHEHUE BOJIbl. ATPETAaTHBIE COCTOSIHUS BOJBI U €€ NEPEXOIbI U3
OJTHOT'O COCTOSIHUSI B IPYTO€.

XUMHUYECKHE PEAKIINH.

[loHsATHE O XUMHUYECKOW peakunn. TUIbl XUMUYECKUX peakunid. CKOpOCTh PEAKLINH U
(haKTOphI, OT KOTOPHIX OHA 3aBHUCHT.

Jemoncrpannu. OU3n4ecKue CBOMCTBA BOJbI: TOBEPXHOCTHOE HATSKEHUE,
CMa4YMBaHHE. XMMUYECKUE PEAKIIUH C BBIACICHUEM TEILIOTHI.
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[Ipaktuueckue padbotsl ColicTBa BoJbl. CKOPOCTH U TUITBI XUMUYECKUX PEAKITUN

CamocTosiTenbHast paboTa 00y4Jaromuxcs
Buneomarepuansl, pedepatsl, TecTOBBIE 3aaHusA. Boga kak peareHT u Kak cpeia I
XUMHUYECKOTO0 Tpoitecca. Tumbl pacTBopoB. XKuzHb u nearensHocTh C. Appennyca.

BKJ'Ia)I OTCYCCTBCHHBIX YUCHELIX B Pa3BUTHC TCOPHUH BHCKTpOJII/ITI/I‘lCCKOﬁ AUCCOLAaITHM.

YcTpaHeHHe )KECTKOCTH BOBI HA MPOMBIIUIEHHBIX NMPEANPUATHIX.
PacTBOpBI BOKpYT HAac. Y CTpaHEHHUE KECTKOCTU BOABI HAa IIPOMBIIUICHHBIX
MPEANPUATHUSAX.

Tema 2.5.
Heopranuu
ecKue
COCIUHEHU
s,

Coneprxanue yueOHOro MaTepuaia

Kiraccudukanys HeoOpraHn4eCKuX COSIUMHEHUH 1 MX cBOMCTBA. OKCHJIBI, KHMCIIOTHI,
OCHOBAHUs, COJIH.

ITonsatue o rugponuse coneid. Cpena BOAHBIX PAaCTBOPOB COJIEH: KUCIIAsl, HEUTpabHas,
menouHast. Bogopoaneiid nokasarens pH pactBopa.

Mertamnbl. O6mue puznueckue U XUMUYECKHUEe CBOMCTBE METAJIJIOB.

Hemerambl. O611ast xapakTepuCTHKA TJIABHBIX MOATPYIIT HEMETANIOB Ha TIPUMEPE
rajJjOreHoB.

Baxxnenmme coeIMHEHNs METAIUIOB U HEMETAJUIOB B IPUPOJE U XO3AUCTBEHHON
JIEATEIBbHOCTH Y€JIOBEKA.

Memannwt u cnaaswl kak xyoodcecmseennwvli mamepuai. CoeOuHeHus Memanios Kak
COCMABHAs 4acms cpeocme uzoopasumenbHo2o uckyccmea. Hememannol u ux
COeOUHEeHUsl KaK COCMABHASL YACmb CPeOCm8 U300pasumeibHo20 UCKYCCMEd.
JemoHCcTpanum.

BzaumoneiicTBie MeTaiioB ¢ HeMeTauiaMu (IIMHKA ¢ CepOoil, allFOMUHMUS C HOJIOM),
pacTBOpaMU KUCJIOT | 1miesioueil. 'openue MerannoB (IMHKa, jkejie3a, MarHus) B
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Kuciopoze. BzanumoaencTeue a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KUCIJIOT C MEJIBIO.
BoccranoBurtenbHBIE CBOMCTBA METAJLIOB.

[TpakTudeckue paboThI 4/1
Omnpenenenue pH pactBopa coneil.
B3aumonencTBre MeTaaioB ¢ paCTBOPaMH KUCIIOT U COJIEH.
CamocrosrenbHast paboTa 00yJaronuxcs. 2
Buneomarepuaisl, pedepaTbl, TECTOBBIE 3a/IaHUS.
Kucnots! u mienoyu B noBceiHEBHOM *Ku3HU. UHaukaTopel. Mcnons3oBaHue
MUHEPAJIbHBIX KUCIIOT Ha MPEANPUATUIX pa3iudHoro npoduis. CepHas KUCIOTa —
«xJ1€0 XUMUYECKON MPOMBIIIIIEHHOCTHY. OKCHIBI U COJU KaK CTPOUTEIIbHBIC
Martepuaisl. Mcropus runca. [loBapeHHas coip Kak XUMUYECKOE ChIpbe. Poiib MeTaiioB
B UICTOPHU YEJIOBECUECKON NMBUIN3aLMU. ICTOpHS OTE€UECTBEHHON YEPHOU
MeTtamypruu. lctopust oTe4ecTBEeHHOM LIBETHOM MeTautypruu. CoBpeMeHHOe
MeTaJyprudeckoe npou3BoacTBo. CrielnanbHOCTH, CBA3aHHbIE ¢ 00pabOTKOM
MeTaJI0B. PoJib METAJJIOB U CIUIABOB B HAYYHO-TEXHUYECKOM Iporpecce. Kopposus
METaJJIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3HH.
Yactp 2. Opranudeckasi XuMHs
Tema2.6.0 | Conepxanue yueOHOro MaTepuana 4
PraHu4eck
He OcHOBHBIE NOJIOXKEHNS TEOPUH CTPOCHHS OPraHNMECKUX
O — coenrHeHui. MHoOroo0Opasue xumnieckux coeaunenuid. [lousitue nzomepun u
o TOMOJIOTHH. YTJIEBOJOPOIbI

[IpenenbHbIE M HENPEEIbHBIE YTIIEBOAOPO/Ibl. Peakius noauMmepusanuu.
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOIOB.
VYrineBoxopoasl Kak OCHOBA MEXIYHAPOAHOI'O COTPYIHUYECTBA U BAXKHEUILINN




HUCTOYHUK (popMHupoBaHus Orokera P.O.

Kucnoponocoaepaiire opraHn4ecKrue BEeCTBa.

IIpeacraBuTenu KUCIOPOIOCOACPKAIMUX OPraHUYECKUX COCAUHEHHN: METUIIOBBIN U
STUJIOBBIN CIIUPTHI, TIIUIEPUH, YKCYyCHAs KUCIO0Ta. JKUPBI Kak CI0KHBIC (PUPHI.
YTrneBoapl: MII0K03a, KpaxMall, [EJUTI0I03a.

Ankoeonuzm u e2o ompasicenue 8 npou3Be0eHUsIX Xy00AHceCmEeHHOU Tumepamypul u
U300pa3uUmMeIbHO20 UCKYCCMEA.

A30TcoziepKale OpraHnueckue COeTMHEHUS.

Amunbl. AMUHOKHCIIOTHL. benku. CtpoeHue u 6uosiorudeckasi GyHKIUS OEITKOB.
JleMoHCcTpannu

[Tonydyenue 3THII€HA 1 €r0 B3aUMOJICHCTBUE C PACTBOPOM IIEpMaHTaHaTa KaJusl,
OpoMHo# Bojioi. KauecTBeHHas peakiiys Ha riauliepuH. [{BeTHbIe peakiiuu O0eIKoB.
Ilimactmaccel 1 BosokHa. [loHsiTHE 0 TIIacTMAaccax U XMMHUYECKUX BOJIOKHAX. Hary-
pajbHbIC, CHHTETUUECKHUE U UCKYCCTBEHHbBIE BOJIOKHA.

Ilpumenenue nonumepos 6 NPUKIAOHOM U KIACCULECKOM U300PA3UMENIbHOM UCK)YC-
cmee.

JlemoHcTpanus

PaznuuHbie BUIBI IUTACTMACC U BOJIOKOH.

[IpakTuueckue paboOTHI.
CTtpoeHue 1 CBOMCTBA YTIIEBOAOPOIOB
Kucnoponocoaepxaiine u a30TocoiepKaiiiue OpraHndeckue COeAMHEHUs

CamocTosTenbHas paboTa 00y4yarmuxcs

Buneomarepuansl, peepatsl, TECTOBbBIE 3aJaHHUS.

Hcroprst BOSHUKHOBEHHSI M PA3BUTHS OPraHUYecKoil XuMuu. JKu3Hb U 1€ATEIbHOCTD
A.M. bytnepoBa. Butanusm u ero kpax. Poib 0Te4eCTBEHHBIX YUYEHBIX B CTAHOBIICHUU
Y Pa3BUTUU MUPOBOM OpraHndeckoi xumuu. COBpeMEHHbIE IPEACTABICHUS O TEOPUHU
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XUMHUYECKOTO CTPOEHHUSI. DKOJIOTUUECKUE ACTIEKThl UCTI0JIb30BaHUSI YTIIE€BOI0POIHOIO
CBIPbsl. DKOHOMUYECKUE aCTIEKThI MEXIYHAPOIHOIO COTPYAHUYECTBA MO
HCITOIb30BaHHUIO YIJICBOAOPOIHOTO CHIPhs. MIcTOpHS OTKPBHITHS 1 pa3paOOTKH ra30BbIX U
HeTSHBIX MecTopokaeHul B Poccuiickoit denepaniuu. XuMus yriieBoJ0POJTHOTO
CBIpbsi U MOs1 Oyymias mpodeccust. JKupbl Kak MPOAYKT MUTAHUSI 1 XUMUYECKOE ChIPhE.
VYTI1eBOIBI U UX POJIb B )KUBOM mpupojie. HexBaTka npo1oBoNbCTBUS KaK TJI00AIbHAS
npoOJieMa 4eI0BeYeCcTBa U MyTH €€ PELICHHUS.

Tema 2.7.
XuMuda u
JKU3Hb.

Coneprxanue yueOHOro MaTepuaa

XUMHS ¥ OpraHU3M 4YEJI0BEKa.

XUMHUYECKHE JIEMEHTHI B OPTaHU3ME YEIIOBEKA.

Opranunueckre 1 HEOPraHMYECKUE BEUIECTBA.

OCHOBHBI€ )KU3HEHHO HEOOXOMMbIE COSAUHEHUS: OCIIKH, KUPbI, YTIIEBOIHI,
BUTAMUHBI.

YTrneBob! - TIIaBHBIA HCTOYHUK YHEPTUU OPraHU3Ma.

Ponb xupoB B opranuszme. XoJIECTEPUH U €r0 POJIb B 3JOPOBbE YETOBEKA.
MunepaiibHble BEUIECTBA B MPOIYKTAX MUTAHUS, TUIIIEBbIE JTOOABKHU.
COanancupoBaHHOE MUTAHUE.

Xumusi B OBITY.

Bopna. KauectBo Boabl. Moromue u unuctsmue cpeactna. [IpaBuia 6e3omacHoit
paboThI CO CpencTBaMu OBITOBOM XUMUU. Pojib XUMUYECKUX 2TIeMEHMO8 8 HCUSHU
pacmenuii. Yoobopenus. Xumuyeckue cpedcmea 3auumsl pacmeHull.

[TpakTudeckue paboTsl. MUHEpaTbHBIE BEMIECTBA B MPOAYKTaX MUTAHMUS, MAIICBHIC
no6aBku. COamaHCUPOBAHHOE MTUTAHMUE.

CamocTosTenbHast paboTa 00yJaromuxcs
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BI/I,ZIQOMaTepl/IaHBI, pe(bepaTLI, TCCTOBBIC 3a1aHMS. Ponp XxuMHYECKUX 371€MEHTOB JJIsA
KHU3HCACATCIbHOCTH OpPraHmnusma. yI[O6peHI/I$I. XHUMHUYECKUEC cpeacTBa 3alllUThI
paCTeHI/Iﬁ. CuHTEeTHYECKHE MOKOIUEC CPCACTBA: JOCTOMHCTBA U HCAOCTATKMU.

Pasnea 3.
BbuoJsorus.

buonorus-coBOKyImHOCTh HayK O KHUBOU pupoae. MeToapl HaydYHOTr0 MO3HAHUS B
ouonoruu

BBenenue

Coneprkanrie yueOHOTO MaTepuaa

JKuBas npupona kak 0ObEKT U3y4eHuUs: OUOJIOTUU.

Mertozs! uccienoBanus )KUBOi npuposl B 6uonorun. OnpeneneHue *Ku3Hu ( ¢
NPUBJICUCHUEM MaTepuaia U3 pa3aenoB (PU3NKU U XUMUN).

YPpOBHM OpraHu3auu KU3HH.

JemoHcTpauuu

YpOoBHU OpraHu3anyy ;KkU3HA. MeTOoIbl TO3HAHMS )KUBOW ITPUPOJIBI.

CamocrosiTenbHas paboTa 00yJarommxcs
Buneomarepuansl, pedeparsl, TECTOBBIC 3a1aHus. BolsiBiIeHrne posin OHOJIOTHY B
(bOpMHPOBAHNN COBPEMEHHOW €CTECTBEHHOI'0O- HAYYHOW KaAPTHHBI MUPA.

Tema 3. 1.
Kaerka.

Coneprxanue yueOHOro MaTepuaa

Uctopust nzyuenus kiaetku. OCHOBHBIE TTOJIOKEHUSI KJIeTOUHOM Teopuu. Kierka -
CTPYKTYpHO-(DYHKIIMOHATbHAS (JIEMEHTapHAs ) AMHUIIA )KU3HU.

Crpoenue kietku. [IpokapuoTsl U 3yKaprOThl — HU3IIKE U BHICIIUE KIETOYHBIE
opranu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKU 3yKapuoT. Kinertounoe
anpo. OyHkuuA siapa: XpaHEeHHUEe, BOCIPOU3BEICHUE U Nepeaya HacleCTBEHHOM
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UH(pOpMaIUH, PEryISILMS XUMUUYECKON aKTUBHOCTH KJIETKH.

CrpykTypa u QyHKLIHSL XPOMOCOM. AYyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
buonornueckoe 3Ha4eHUE XUMUYECKUX DJIEMEHTOB.

Heoprannyeckune BeecTsa B COCTaBe KJIETKU. Poib BOJIBI KaK pacTBOPUTEIS U
OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH CpEbl OpraHu3ma.

VYTIeBoabl U TUIN/BI B KIIETKE.

CrpykTypa u 6nonornyeckue GyHKIIMU OEITKOB.

CtpoeHne HyKJI€OTHIOB U CTPYKTypa nonuHykieotuanbix neneit JJHK u PHK,
ATO.

Bupycsl u 6akrepuodaru. Hekiierounoe cTpoeHue, KU3HEHHbIN IIUKI U €ro

3a00JyieBaHMi; TOHITHE 00 OHKOBUpYCcax. Bupyc nMMmyHoaeduimTa yemoBeka
(BUY). IMpodunakruka BUU-unbexmm.

JlemoHcTpanumn

sykapuot. CTpoeHue BUpyca.

3aBUCUMOCTb OT KJIETOUHBIX (POpM kKHU3HU. BUpychl — BO30yauTenu nHOEKIIMOHHBIX

Crpoenne monekyin oenka, JIHK. Crpoenne knerku. CTpoeHHE KIETOK MPOKAPUOT U

[IpakTuueckue padoThI

Ha6nronenue k1eTok pacTeHUi 1Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux

OIINCaHucC.
Ha6J'II-0I[CHI/IC KJICTOK KMBOTHBIX I10JJ MUKPOCKOIIOM HAa T'OTOBBIX MHUKPOIIpCIIapaTrax u
HUX OIMKMCAaHHUC

CamocrosdrenbHas pabora ooydaronuxcsi. CoBpeMEHHbIE METObI UCCIICIOBAHUS
kietku. UHdekimonnbie 3a001eBaHus, BI3BAaHHBIE 0AKTEPUSIMH U BUPYCaMHU.

Tema 3. 2.

Coneprxanue yueOHOro MaTepuana
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Opranusm.

Opranusm — eauHoe 11eoe. MHOrooOpasue opraHu3MoB.

OOMeH BeIIeCcTBOM U SHEPIHel C OKpYKaroIeh cpeoi Kak HE0OX0AMMOE YCIIOBHE
CYIIIECTBOBAHHUS KHUBBIX CHCTEM.

CnocoOHOCTh K CaMOBOCITPOU3BEIECHHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEHN KUBBIX
OpraHu3MoB. JlejieHne KJIIETKH — OCHOBA POCTa, Pa3BUTHUS U PA3MHOKEHUS
OpPraHU3MOB.

becnonioe pazmHoO)keHuUE.

[TosoBo# npouece 1 NoJI0BOE pa3MHOKEHHE. OII0IOTBOPEHHE, €0 OMOIOTHYECKOE
3HAaYEHUE.

[TonsiTue 00 MHAMBHUIYaTbHOM(OHTOT€HES), SMOPUOHAIBHOM(IMOpHUOTEHE3) U
NOCTAIMOPHOHAILHOM Pa3BUTUU OpTraHU3Ma.

OO61Me npeAcTaBiIeHHs O HACIEACTBEHHOCTH U M3BMEHUYUBOCTHU. [ 'eHeTrueckas
TEPMUHOJIOTHUS U CUMBOJIHKA.

3aKoHOMEpHOCTH HacienoBanus. HacinenoBanue npuzHakoB y uenoBeka. [lonoBbie
XpoMocoMbl. CLIETITIEHHOE € MOJ0M HACIE0BaHUE.

HacnencrBenHsle 001€3HU Uen0BEKa, UX MPUUYMHBI U TPO(PHUIAKTHKA.
['eneTnueckue 3akoHoMepHOCTU M3MeHuUnBocTU. Kitaccudukanus Gpopm
W3MEHUYMBOCTU. BiusiHMEe MyTareHOB Ha OpraHu3M 4YeJI0BEKa.

[Ipenmer, 3aga4n U METOIbI CEJIEKIMU. | eHeTHYECKE 3aKOHOMEPHOCTH CEJIEKIUU.
VYyenne H.M. BaBuioa o neHTpax MHOrooOpasusi ¥ MPOUCXOKACHUS KyJIbTYPHBIX
pacTEHHU.

buorexHonorus, ee JOCTUXKEHUS, IEPCTIEKTUBBI Pa3BUTHSI.

JleMoHCTpauuu

OOMeH BeliecTB U MpeBpalieHue YHEpruu B KieTke. Jlenenne kieTku(MuTo3,
Meio3). CriocoObl Oecronoro pa3MHoxkeHus. OMI0I0TBOPEHHE Y PACTEHUN U
’KUBOTHBIX. IHIMBHTyanbHOE pa3BuTHE opranu3ma. HacnencrBennslie 601e3Hu y
yenoBeka. BiusiHue ankoronusma, HApKOMaHUH, KypEeHUsl HAa HACJIeICTBEHHOCTb.
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Myrtanuu. MoaudukaronHas U3MEHYUBOCTh. LleHTpbl MHOTO00pa3us u
MIPOUCXOXKICHUS KYJIbTYpHBIX pacTeHuid. MckyccTtBennblit 0T00p. MccnenoBanue B
obnacTu OuoTexHoaoruu. buorexHomorus u reHHas uHxeHepus — TexHosorust XXI
BEKa.

[IpakTuueckue padoThbI

Pemenue 3rieMeHTapHBIX T€HETUYECKUX 3a/1a4.

AHanu3 1 OL[€HKA ATUYECKUX ACTIEKTOB Pa3BUTHUSI HEKOTOPHIX UCCIIEIOBAHUI B
OMOTEXHOJIOTUH.

CamocTosiTenbHast paboTa 00yJaromuxcs

Buneomarepuaibl, cooOmieHus, ciiaiapl. BiusHue aakorosis, HIKOTHHA, HAPKOTUKOB Ha
pa3BUTHE OpraHu3Ma. buorexHomorus- Hayka Oyayiiero. AHajau3 M OlIEHKa STUYECKUX
aCIEeKTOB PAa3BUTHS HEKOTOPBIX UCCIIEIOBAHUI B OMOTEXHOIOTUH.

Tema 3.3.
Bun.

ConeprxaHrie yueOHOTO MaTepuaa

Posb 3BOTIOLIMOHHOrO yuyeHus B pOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTHHBI MUpa.

Konuenuus Buaa, ero kpurepuu. [lonmynsuus — cTpykTypHas eIWHULIA BUA U
ABOJIIOLMU. J[BHOKyIIME CHIIBI 3BOMIOLMHU. CHUHTETHYECKAsl TEOPHUS SBOITIOLNH.
Pesynbratel 3Bomtonun. CoxpaHeHue MHOroo0pasus BUJJOB KaKk OCHOBA
ycToiunBOro pa3zsutus 6uocdepsl. [Ipuuunsl BeiMupanus BuaoB. buonorunueckuii
IIPOrpecC U perpecc.

['MnoTre3pl TPOUCXOKIAEHUS KU3HU. Y CI0KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJie B
IIPOLIECCE IBOMIOLUU. AHTPOIIOT€HES3 U €r0 3aKOHOMEPHOCTH, [oKa3zarenbcTBa
POJICTBA YEJIOBEKA C MIIEKONUTAOIIMMHU KUBOTHBIMHU.

DKojorunyeckue (PaKkTopbl aHTPOIIOT€HE3a: YCI0KHEHUE MOIMYJISIIUOHHON CTPYKTYPBI
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BUJIa, U3TOTOBJIEHUE OPYAUM TpyJa, MEPEX0 OT PACTUTEIBHOI'O K CMELIAHHOMY
TUIy TUTaHUS, UCIIOJIb30BaHNE OTHS. [losiBIIeHNE MBICTUTENTFHON NESTENBHOCTH U
YIEHOPA3IeJIbHON PEYH.

[TpoucxoxieHrne 4ea0BeuecKHx pac.

JleMoHcTpannu

Kputepuu Buga. [lonynsmus — cTpyKkTypHas €AMHMIIA BUJA, €AUHULA 3BOIIOLUH.
JIBrKy1Me Cuiibl 3BONIOLMU. BO3ZHUKHOBEHHE U MHOT000pa3ue MpUCoco0IeHu y
opranu3moB. Peakue u nucuesaromiue BUAbL. J[BIKyIue CHIIbI aHTPOIIOTeHE3a.
[TpoucxoxeHne 4enoBeKa 1 4el0BEYECKUX pac.

[TpakTuueckue padOTHI

Omnucanue ocoOeit Buaa o MOpQoIOTHIeCKOMY IPU3HAKY.
AHaJIU3 U OIICHKA Pa3IUYHBIX THIIOTE3 MPOMCX 0XKICHUS KU3HH.
AHaH3 ¥ OIICHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOXKICHHS YEIOBEKa.

CamocTosiTenbHast paboTa 00y4aromuxcs

CoBpeMeHHbIE B3IJISAIbI HA IPOMCXO0XK/ICHUE YETOBEKa: CTOJIKHOBEHHE MHEHUI.
AHTpOINOreHHOE BIMSHUE 3aTPSA3HSIONINX BEIIECTB HAa AIKOCUCTEMBI. Bo3nelicTBue
IKOJIOTUYECKUX (PAKTOPOB HA OPraHMU3M UYeIoBeKa. Mepbl OXpaHbl JKUBOW TPUPO/IBL.

Tema 3.4.
IKOCUCTEM
bl.

ConeprxaHue yueOHOro MaTepuaia

[Ipenmer u 3a1a9n SKONIOTHH: yudeHHUE 00 IKOJIOTHYECKUX (haKTOpax, YICHHE O
COO0IIeCTBaX OPraHU3MOB, YUeHHe 0 Orocdepe.

DkoJyioruyeckue PakTopbl, 0COOEHHOCTH WX BO3JICUCTBHUSA. DKOJIOTUYECKas
xapakTtepuctuka Buaa. [lonstue 06 skojmorndeckux cucremax. llenmu nuranws,
Tpodudeckue ypoBHH. bHOTreoreHo3 kak sKocucTeMa.

buocdepa - rnodanbhas 3xocucrema. Yuenue B.M.Bepuanckoro o buochepe. Poib




’KUBBIX OpraHu3MoB B Orocdepe. buomacca. buonoruueckuii kpyroBopot( Ha
npuMepe KpyroBopota yriiepona) OCHOBHBIC HAIPABJICHHS BO3ACHCTBHUS YEIIOBEKA
Ha onocdepy. Tpanchopmalis eCTeCTBEHHBIX YKOJIOTHYSCKUX CHCTEM.
OcoOeHHOCTH arpOIKOCHCTEM (arpoI€HO30B).

JleMoHcTpannu

Okosnornyeckue (PaKTopbl U UX BIUSHUE HA OpTraHU3Mbl. MeKBUIOBbIE OTHOIIICHUS
napa3uTHU3M, XUIITHUYECTBO, KOHKYPEHITUS, CAMOMO03. SIpyCHOCTh paCTUTEIHLHOTO
coobmectBa. Kpyrosopot yriepona B Ouocdepe. 3armoBeHUKH, 3aKa3HUKU Poccum.

[Ipaktuueckue pabotsl. Llenu nuranus, Tpodudeckrue ypoBHH. 2/1

CamocTosiTenbHast paboTa 00y4aromuxcs 2

Cpenbl 0OUTaHMsI OPraHU3MOB: IPUYHMHBI Pa3HOO0pa3us. AHTPOIIOIEHHOE BIUSHHE

3arpsI3HSIONIMX BEIECTB HAa SKOCUCTEMBI. Bo3aeiicTBre sKonornueckux pakTropoB Ha

OpraHu3M 4esioBeka. Mepbl 0XpaHsbl :KUBOW NpUpoabl. HayuHO- TEXHUYECKUI IpOorpece

U IpO0JIEMBI SKOJIOTHH.

BCET'O 78/55/ 4/4]17
46 1
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3. YcnoBus peanuzaiuu pabodei mporpamMmbl y4eOHON JUCITUATIIAHBI

3.1.TpeGoBanus K MATEePHAJIbHO-TEXHUYECKOMY 00ecredeHUuI0

HaumeHnoBanue
y4eOHbIX KA0OMHETOB,
JJaboparopui,
MOJIUTOHOB

OcHaleHHOCTH
y4eOHbIX KA0OMHETOB,
Jaboparopui,
MOJINTOHOB

IlepeyeHb JIULIEH3MOHHOTO
MPOrpamMMHOI0
odecneuyeHust

YueOHbIN KaOUHET
BJ1.05 «Uctopus»
(JIEKLIMOHHBIE U
MPAKTUYECKUE 3aHATHS)

[xad mist xpaHeHUs
y4eOHO-HATJIS THBIX
IMOCOOHH,

AynuTopHas 10cKa
Crom s
npernoaaBaTess

Cryn nnst
MpernoaBaTens

CTOmBI 171 CTYJEHTOB
CTynbst 17151 CTYJIGHTOB
Harnsaaeie yaeOHbIe
ocoOus HEOOXOTUMEIE
JUISL U3YYCHUS
JUCLUILIMHBI U

OBJIAJICHUS
npodeccroHaIbHBIMU
3HAHUSMH U
KOMIICTCHITUSIMH.

VYueOHbIil kKabuHeT TexHuueckue cpeacTna

«KommnbrorepHsiii o0y4deHus

KJIACC» (mepcoHaJIbHbIE

(mpakTUyeckue KOMIIBIOTEPHI) C

3aHSTHS C BO3MOXHOCTBIO

HCIIOJIb30BAaHUEM TIOJTKJTFOYCHHUS K

NepCOHATBHBIX TEIEKOMMYHHUKAIIMOHHOMN

KOMIIBIOTEPOB). cetn «MIHTepHET» 1

JTOCTYMY K 3JICKTPOHHO-
OUOJIMOTEYHON CUCTEME

Consultant+Omnepanuonnas
cucrema MSWindows 10
Pro. OnepannoHHas
cucrema MS Windows
XPSP3.

MS Office. Kaspersky
Endpoint Security. 1C,
Google Chrome,
OpenOffice, LibreOffice

[Ipu mzyyenum yueOHoM nucuuiuinHbel bJ[.06 «EcTecTBO3HaHuMe» B LENIX
KOMIIETEHTHOCTHOI'O

peanuzanuu

nmoaxoga

HUCII0Jb30BaHbI

AKTHUBHBIC u

UHTEPAKTUBHBIE (POPMBbI OOYUEHHUS: JIEKIUS — KOHPEPEHIIHs, JIEKIUs — mpoliema,
pelIeHre CUTYallMOHHBIX 3a/1a4, TPYIIOBbIE JUCKYCCUU U UHBIE TPECHUHTH.
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3.2. UupopmanmonHoe odecreyeHrue 00y4eHus: y4eOHOH JUCHMIIUHBI.
3.2.1. IlepeyeHb y4eOHOM JIUTEPATYPbI

OCHOBHBIC HCTOYHHUKHU:

1. benses . K., Aemvmun I'."M., Ky3uenosa JI.H. u ap. buonorus (6a3oBbrit
ypoBeHs). 10 kitacc. — M., 2014.

2. benses J. K., Apmvmun I'"M., bopoaun [1.M. u ap. buonorus (6a30Bsiii
ypoBeHb). 11 kitacc. —

M., 2014.

3. T'abpuensiu O.C. u np. EcTrecTtBo3Hanue. Xumusi: yaeOHUK JJI CTYJEHTOB
npodeccuoHaIbHbIX 00pa3oBaTEIbHBIX OpraHU3aIui, OCBAaUBAIOIINUX MPOGECcCUH U
cnenmanpHocTu CI1O. — M., 2017

4. T'abpuensa O.C. Xumus. [Ipaktukym: yue6. mocodbue. — M., 2014.

5. T'abpuensu O.C. u ap. Xumusi. TecThl, 3a1auu U ynpakHEHUs: y4deo.
rocooue. — M., 2014.

6. TI'abpuensu O.C. Xumwms. Ilocobue nns moaroroBku k EID: yued.
rmocooue. — M., 2014.

7. Enxuna JI. B. buonorus. Beck mkonsHbIN Kype B Tabnunax. — M., 2010.

8. Epoxun FO.M. Xumus: 3agaun u ynpakHeHus: y4ed. mocooue s CTy.
YUPEXKACHUN CPENI.

npod. odpazoBanus. — M., 2014.

9. Epoxun FO.M. CO0pHUK TECTOBBIX 3aJlaHUN MO XUMHUU: y4eO. mocoome
JUTSL CTYA. YUPEXKIESHUMN

cpen. npod. odbpazoBanus. — M., 2014.

10. KoncrantunoB B.M., Pe3anoB A. I'., ®aneesa E. O. buonorus: yueoHuK
Ui CTYA. YYpexIeHuil cpen. mnpod. oOpazoBanus / mom pea. B. M.
Koncrantnnosa. — M., 2014.

11. Hemuenko K. D. ®usnka B cxemax u tadbnaumax. — M., 2014.

12. IMapmrytuna JI.A. EctecTBo3Hanue. buonorus: yueOHUK ISl CTYI€HTOB
npodeccruoHaIbHBIX 00pa30BaTENbHBIX OPraHU3aIMi, OCBAaUBAIOIINX TIpodeccun u
cneruanbHoctu CIIO. — M., 2017

13. Camoiinenko I1.U. EcrectBo3Hanue. @usnka: y4eOHUK I CTYJICHTOB
npodeccruoHaIbHBIX 00pa30BaTENbHBIX OPraHU3alMi, OCBAaUBAIOIIUX Ipodeccuu u
cnenuanpHocTu CI1O. — M., 2017

14. Camoitnenko II.U. EcrecrBo3nanme. duszuka. COopHHK 3amad: yueol.
[Tocobue nns cryaeHTOB NpodecCHOHATBHBIX 00pa30BaTENIbHBIX OpTraHU3alvi,
ocBauBaromux npodeccun u cneruaibaoctu CI10. — M., 2017

15. Xumusi: 371eKTpOHHBIN yueOHO-MeToanueckuii koMmriekc. — M., 2014,

3.2.2. IIpodeccnonajibHbie  0a3bl  JaHHBIX, HH(OPMAIHOHHO-
CIPABOYHbIE CUCTEMbI U MHTEPHET-PECYPCHI.

1. KoncynbTaHt cryaeHTa. DleKTpoHHas Oubnroreka

Touckosvie cucmemsi: 1. Google, Yandex, Rambler, Yahoo, Bing

HNuTepHer-pecypcebl:
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1. WWW. class-fizika. nard. ru («Kmacc!Has  jgocka — uis
TH0003HATEIBHBIX»).

2. www. physiks. nad/ ru («®u3uka B aHUMALIHIX»).

3. www. Interneturok. ru («Buumeoypoku mno mnpeameram IMIKOJbHON
IPOrpaMMBbI»).

4, www. chemistry-chemists. com/ index. html (snekTpoHHBIN KypHAaI
«XUMUKHU U XUMUA).

5. www. pvg. mk. ru (onmumnuana «I[lokopu BopoObeBbI TOpHI»).

3.2.3. Meroanyeckue yKasaHus Ui 00y4arouuxcst
110 OCBOCHUIO IMCUMIINHBI

Memoouueckue ykazanus 0,151 0020MOBKU K 1eKYUOHHBIM 3AHAMUAM

B xome - nekuuil mnpenojaBaTenb HM3JIAraeT U Pa3bIACHIET OCHOBHEIE,
HauOoJee CIOXKHBIC JUIsl TOHUMAaHMS TEMbl, a TakXKe CBs3aHHBIE C HEH
TEOPETUYECKHUE U MPAKTUYECKHUE MPOOJIEMBI, Ja€T PEKOMEHIAIIMU Ha CEMUHAPCKOE
3aHATHE M YKa3aHUS HA CAMOCTOSTEIbHYIO paboTy.

B xo00e nexyuonnwvix 3anamuti Heobxooumo:

- BECTH KOHCTICKTUPOBaHUE y4eOHOro marepuaia, oOpaniaTh BHUMaHUE Ha
KaTeropuu, GopMyJIUPOBKH, PACKPHIBAIOIINE COJIEPKAHUE TE€X WJIU MHBIX SBJICHUIN
U TIPOLIECCOB, HAYYHBIC BHIBOBI U MPAKTUYECKUE PEKOMEHIALINH, TIOJTI0KUTEIbHBIN
OTBIT B OpPAaTOPCKOM HCKyccTBe. JKenaTeiabHO OCTaBUTh B PabOYMX KOHCHIEKTaX
MoJisi, Ha KOTOPBIX JelaTh TIOMETKHM W3 PEKOMEHJIOBAHHOM JIUTEpaTyphl,
JOTIOJIHSIOIIME MaTepual MNPOCHyUIaHHOM JIEKIMU, a TakKe IMOAYEPKUBAIOLIUE
0COOYIO0 BAXKHOCTh T€X WJIM MHBIX TEOPETUUCCKHUX MOT0KCHUH.

- 33/1aBaTh IMPENOJABATEI0 YTOYHSIOIIME BOIPOCHI C ILENbI0 YSICHEHUS
TEOPETUYECKHX MOJIOKEHUM, Pa3pEIICHUS CIIOPHBIX CUTYAIUH.

- JopabaThIBaTh CBOM KOHCHEKT JICKIIMU, JieJlass B HEM COOTBETCTBYIOIIME
3allUCU U3 JIUTEPATyphl, PEKOMEHAOBAHHOW MPENnoiaBaTeIeM U NpelyCMOTPEHHON
y4eOHOM TpOorpaMMoOM - B XOj€ MOJATOTOBKM K CEMHHApaM H3YYUTh OCHOBHYIO
JUTEPATypy, O3HAKOMUTBCS C  JOMNOJHUTEIBHOW  JIUTEPATypOW, HOBBIMHU
nyOJIMKalUsIMHU B TIEPUOIMYECKUX M3JIaHUAX KypHajax, razerax u T.ja. [Ipu sTom
y4ecTh PEKOMEH/IAlMK MpenoiaBaTeist U TpeOOBaHUSI YUeOHOU MPOrpPaMMBI.

- MOATOTOBUTH TE3WCHI IS BBICTYIUICHWN IO BCEM YYE€OHBIM BOMPOCAM,
BBIHOCUMBIM Ha ceMuHap. ['oToBsCh K AoKIaay Wik pedepaTUBHOMY COOOIIICHUIO,
oOpamaTbcsi 3a METOAMYECKON MOMOIIBI0 K MpEernojaBaTeio, COCTABUThH IJIaH-
KOHCIIEKT CBOETO BBICTYIUICHHUS, MPOJAyMaTh NPHUMEPHI C IETbI0 O00ECTICUCHHUS
TECHOU CBSI3U U3y4aEMOU TEOPUH C PEATIbHOU JKU3HBIO.

- CBOEBPEMEHHOE M KAUE€CTBEHHOE BBHIMIOJIHEHUE CAMOCTOSITENIbHOW PadoThI
Oasupyercs Ha COOJIOIGHMM  HACTOSIIUMX PEKOMEHJAlMd ¢ U3YYEHUU
pekoMeHaoBaHHON  juTepaTypbl. CTyZeHT MOXET  JOMNOJHUTh  CIIUCOK
UCIIO0JIb30BaHHOMN JUTEpaTyphbl COBPEMEHHBIMH HMCTOYHUKAMU, HE
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MpEACTaBIEHHBIMU B CIIMCKE PEKOMEHIOBAaHHOW JIMTEPATYPhl, U B JalIbHEHUIIIEM
UCIIOJIb30BaTh COOCTBEHHBIC TMOATOTOBIICHHBIE YYeOHBIC MaTepuaabl TPH
MOJITOTOBKE MPAKTUYECKUX PadoT.

Memoouueckue yKazanusa 014  NOO20MO6KU K  NPAKMUYECKUM
(cemunapckum) 3auamuam

HaunHasi moAroToBKy K CEMUHAPCKOMY 3aHSITHUIO, HEOOXOAMMO, MPExKIe
BCEro, OOpPaTHTh BHUMAHKUE HA KOHCTIEKT JICKIIHM, Pa3eiibl Y4COHUKOB U YIEOHBIX
0coOuH, KOTOpPhIE CIOCOOCTBYIOT OOIIEMY MPEICTABIECHUIO O MECTE€ U 3HAYCHUH
TeMbl B M3y4aeMOM Kypce. 3areM clieqyeT MopadoTath C JAOMOJHUTEIbHOU
JUTEPATypOM, CENATh 3aMUCHU 10 PEKOMEHOBaHHBIM UCTOUHUKAM. [loaroroBka k
CEMUHAPCKOMY 3aHSTHIO BKJIIOUAET 2 HTara:

- 1ii aTamn - opraHu3aIMoOHHbIN;

- 2¥ 9Tan - 3aKpervieHne u yriayOiaeHrue TeopeTndeckux 3Hanuii. Ha nepsom
JTare

CTYJICHT TUTAHUPYET CBOIO CAMOCTOSTENbHYIO pa0b0Ty, KOTOpasi BKIIFOYAECT:

- YACHEHUE 3a/1aHusl, BBIJAHHOTO Ha CAMOCTOSTEIbHYIO Pa0oTYy:

- moa0oOp PEKOMEHIOBAaHHOM JINTEPaTYPHI,

- COCTaBJeHUE IUIaHa paboThl, B KOTOPOM OMPENENSIOTCS OCHOBHBIC
MYHKTHI IPEACTOSIIEH MOATOTOBKH.

CocrapieHue 1uIaHa IUCHUIUIMHUPYET W IOBBIIIAET OPraHU30BAHHOCTH B
pabote. BTopoii sTam BKJIIOYAET HEMOCPEICTBEHHYIO IOJATOTOBKY CTYAEHTa K
3aHATUIO. HauumHath HAZO C H3YyYEHUS PEKOMEHJOBAHHOW JIUTEPaATYpBl.
HeobxonumMo MOMHUTH, YTO Ha JIEKIMH OOBIYHO pPACCMATPUBAETCS HE BECh
Marepual, a TOJIbKO ero yactb. OcTanbHasi €€ 4acTh BOCIIOJHSIETCS B IMPOIECCE
caMOCTOATENBHON paboThl. B cBsizm ¢ 3TUM paboTa ¢ pPEKOMEHJIOBAaHHOU
auTepaTypor obsizatenbHa. Oco0oe BHUMaHUE MPU 3TOM HEOOXOAUMO OOpaTUTh
Ha COJICpKAHWE OCHOBHBIX TIIOJOKCHHWUW W BBIBOJIOB, OOBSICHEHUE SIBICHUN U
¢dakToB, ySICHEHUE IPaKTUYECKOT O IIPUIOKEHUS paccMaTpUBAEMBbIX
TEOPETUYECKUX BOMPOCOB. B mporiecce 3Toit paboThl CTYJEHT JAOIKEH CTPEMUTHCS
NOHATh W 3allOMHUTh OCHOBHBIEC TMOJOXEHUS paccMaTpUBA€MOro Marepuana,
IpUMEphI, TMOSACHSIONIME €ro, a TakXke pa3o0opaTbCsi B WIIIOCTPATUBHOM
Marepuasne. 3aKaH4uBaTh MOJATOTOBKY CJIEAYET COCTABJICHUEM IJIaHA (KOHCIIEKTA)
no M3ydyaeMoMy  MaTtepuany  (Bompocy). OTO  TMO3BOJSIET  COCTAaBUTh
KOHILICHTPUPOBAHHOE, CXXaTO€ MPEJICTaBICHUE [0 H3y4YaeMblM BorpocaMm. B
Ipolecce TMOATOTOBKM K 3aHSATHUAM PEKOMEHIIYETCS B3aUMHOE OOCYXICHHUE
Marepuasa, BO BpeMs KOTOPOTO 3aKpEIUISIOTCS 3HaHMS, a TakXke Mmpuoldperaercs
MPaKTUKA B U3JI0KEHUU U Pa3bSICHEHUU MOJTYYECHHBIX 3HAHUH, PA3BUBAETCS PEUb.

B Hauane 3aHATHS CTYIEHTHI MO PYKOBOJCTBOM IpernojaBaTeis Oolee
IyOOKO  OCMBICIIMBAIOT ~ TEOPETHUYECKUE TMOJOXKEHUS MO TEeME 3aHsATHs,
PaCKpBIBAIOT U OOBACHAIOT OCHOBHBIE TTOJIOXKEHHS BBICTYIIJICHUSI.

3anucyu UMEIOT MEPBOCTEIIEHHOE 3HAYCHUE JJII CaMOCTOSITEIbHON padoThI
oOyyatomuxcss. OHM TMOMOraroT MOHSATH IMOCTPOCHUE HM3Y4aeMOro Marepuana,
BBIJICIINTh OCHOBHBIE MOJIOKEHUS WM MPOCIEAUTh WX JIOTUKY. Benenue 3anuceit
CIIOCOOCTBYET MPEBPAIEHUIO YTCHUS B aKTUBHBIN MPOIIECC, MOOWIN3YET, HAPSTY

30



CO 3pUTEIbHOM, W MOTOpPHYHO mamsATh, CieayeT NOMHHUTb: Yy CTY/AEHTA,
CUCTEMATUYECKH BEAYIIEro 3allMCH, CO3/1a€TCS CBOM WHIWBHIYAIbHBIA (HOHJ
MOJICOOHBIX MaTepHajoB JJIsi OBICTPOrO TOBTOPEHHUS MPOYUTAHHOTO, IS
MOOMJIM3alUY HAKOTUICHHBIX 3HAHUM. OCOOEHHO Ba)KHBI U TOJIE3HBI 3aIIUCH TOT/IA,
KOrJla B HHUX HAaxXOASAT OTPAXKEHHUE MBICIH, BO3HUKIIAE MPU CAMOCTOATEIbHON
pabote. BaxkHO pa3BuUBaTh yMEHHE COIOCTABIATH HCTOYHUKH, TMPOIAYyMBIBATh
M3y4aeMbIl MaTepHall.

Bonbiioe 3HAYCHHE MMEET COBEPILIEHCTBOBAHUE HABBIKOB
KOHCHeKTupoBaHus. [IpenomaBarenb  MOXKET  PEKOMEHJIOBaTbh  CTYJECHTaM
CJIeIyIONTMEe OCHOBHBIE ()OPMBI 3aITUCH IJIaH (IIPOCTOM M Pa3BEPHYTHIN), BHIMHUCKH,
Te3UCHI. Pe3yNnbTaThl KOHCIIEKTUPOBAHUS MOT'YT OBITh MPEICTABICHBI B PA3TUYHBIX
dbopmax.

[Inan — 3TO cxemMa MPOYUTAHHOTO MaTepuaja, KpaTKuil (WJId MOAPOOHBIN)
MIEPEYCHb BOMIPOCOB, OTPAKAOIIHNX CTPYKTYPY U MOCIEN0BATEIbHOCTh MaTepuania.
IToapoGHO cocTaBIeHHBIN TIJIaH BIIOJHE 3aMEHSET KOHCIICKT.

KoHCIIEKT — 3 0 CHCTEMAaTU3MPOBAHHOE, JIOTUYHOE M3JI0KEHHE Marepuania
VMCTOYHHKA. Pa3mnyaroTcst 4eThIpe TUIla KOHCIIEKTOB.

[11aH-KOHCTIEKT — 3TO Pa3BEPHYTHIN JETATW3UPOBAHHBIN IJIaH, B KOTOPOM
JIOCTATOYHO MOJPOOHBIC 3aMUCU MPUBOASATCSA MO TEM INYHKTaM IJlaHA, KOTOPHIE
HYXKJIAIOTCS B IOSCHECHUH.

TekcTyallbHBI KOHCIEKT — 3TO BOCIPOU3BEICHHE HaWOoJiee Ba)KHBIX
MOJIOKCHUH 1 (PAaKTOB MCTOYHHUKA.
CBOOOJIHBIN KOHCIEKT — 3TO 4YETKO U KpaTko CchOpMYIUPOBAHHbBIE

(M3JI0KEHHBIE) OCHOBHBIC TIOJOKECHHUS B PE3yJbTaTe TIIYOOKOTO OCMBICTUBAHUS
MaTepuasia. B HeM MoOryTr MpHUCYTCTBOBAaTh BBINKUCKH, IUTATHI, TE3WUCHI; YaCTh
MaTepuasa MOXKEeT OBITh MIPECTaBICHA TUIAHOM.

BBumy TpymoeMKOCTH TIOATOTOBKM K CEMHUHApY CIEIyeT MpOayMaTh
QITOPUTM JEHCTBUI, €lle pa3 BHUMATEIBHO MPOYUTATh 3alMCH JICKIUH U yKe
TOTOBBIM KOHCIIEKT TIO0 TEME CEMHUHapa, TIIATEIhHO NPOAyMaTh CBOE YCTHOE
BBICTYIIJICHUE.

Ha cemMuHape KaXIplii €ro ydYacTHHK JIODKCH OBITh TOTOBBIM K
BBICTYIIJICHHIO TI0O BCEM TIOCTABJICHHBIM B IUIAHE BOMPOCAM, MPOSBISTH
MaKCUMaJIbHYIO aKTHMBHOCTh TPH HX PACCMOTPEHUHM BpICTyIUIeHHE IOHKHO
CTPOUTHCS CBOOOAHO, YOSIUTETHLHO W apryMEHTHpPOBaHO HeoOxXommmo ciemauTs,
9TOOBI BBICTYIUICHHE HE CBOJWJIOCH K PEMPOIYKTUBHOMY YPOBHIO (IIPOCTOMY
BOCIIPOM3BEACHUIO TEKCTa), HE JONMYyCKaTh W TMPOCTOC YTCHUE KOHCIICKTA.
Heobxoanmo, 9T00BI BRICTYTAIOMINAA MPOSIBIIST COOCTBEHHOE OTHOIIECHUE K TOMY,
0 YeM OH T'OBOPHT, BBICKA3bIBAI CBOE JTUYHOE MHEHUE, TOHUMaHUE, 000CHOBHIBAI
€r0 ¥ MOT CJIeNIaTh MPAaBUILHBIE BBIBOJIBI U3 CKa3aHHOTO.

BeicTyruieHnst  apyrux oOydaromuxcst HEOOXOAWMMO BHHMATEIBHO |
KPUTHUYECKH CIIyIIaTh, IMOAMEYaTh OCOOCHHOE B CYXKICHUSAX OOYyUYaOIIUXCH,
yJIaBIIMBAaTh HEOCTATKH U OMMOKH. [Ipr 3TOM 00paTuTh BHUMAHKE HA TO, YTO €IIIe
He OBLJIO CKa3aHO, WJTH TOJIEPXKATh U PA3BUTh MHTEPECHYIO MBICIb, BHICKA3aHHYIO
BBICTYTAIONINM CTyAeHTOM. M3ydeHne cTyneHTamMu (pakTHIecKOoro, MaTepuana mo
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TeME€ MPAKTUUYECKOTO 3aHSATUS JOJKHO OCYIIECTBISATHCS 3absiaroBpeMenHo. [lon
(hakTHIECKHM MaTEPHAJIOM CJIEAYET MOHUMATh CICIUAIILHYIO TUTEPATypy O TEME
3aHATHS, a TAKXKE MO paccMaTpuBaeMbIM mpobdiemam. Ocoboe BHUMaHUE CIENyeT
0o0paTuTh Ha JUCKYCCUOHHBIE -TEOPETUYECKHE BOIMPOCHI B CHUCTEME H3y4aeMOTO
BONIPOCA: HM3YYHUTh DA3JIUYHbIC TOYKW 3PEHHS] BEIYIIMX YYEHBIX, O0O3HAYHTH
MPOTUBOPEUUSI COBPEMEHHOI'0 3aKOHOIaTeNbCTBA. JIJIsl cUCTEMaTHU3allii OCHOBHBIX
MOJIOXKEHUM 10 TeME 3aHATHSI PEKOMEH]IYETCsl COCTABJICHUE KOHCIIEKTOB.

OOpatuth BHUMaHUE Ha:

- COCTaBJICHME CIHCKa HOPMATUBHBIX IPABOBBIX aKTOB U Yy4yeOHOU U
Hay4YHOU JIMTEPATYPHI 110 U3y4AEMOU TEME;

- H3Yy4YCHHE M aHAJIU3 BHIOPAHHBIX UICTOUYHUKOB;

- HW3y4YCHHE W aHajIu3 MPaKTUKA 1O JaHHOW TeMe, MPEJICTaBICHHON B
UH(GOPMAIIMOHHO-CIIPABOYHBIX MMPABOBBIX AJIEKTPOHHBIX CUCTEMAX U Jp.;

- BBINOJHEHUE MPETYCMOTPEHHBIX MPOrpaMMON 3aJJaHUl B COOTBETCTBUU
C TEMaTUYECKUM IJIAHOM;

- BBIJEJIEHHE Haubojee CIOXKHBIX U MNPOOJEMHBIX BOIPOCOB IO
U3y4aeMOM TEME, MOJYYCHHE pa3bsICHEHUM M PEKOMEHIAAUWM MO JTaHHBIM
BOITPOCAaM C MPENOAABATEISMH:

Ha WX €KEHEJEIbHBIX KOHCYJIbTAIUAX;

- MPOBEJICHHE CAMOKOHTPOJS IIyTEM OTBETOB HA BOIPOCHI TEKYIIETO
KOHTPOJISI 3HAHWM  pEIICHUS TMPEJCTABICHHBIX B  Y4eOHO-METOAUYECKUX
Marepuanax.

Memoouueckue ykazanus no 6blnOJIHEHUIO 1A00OPAMOPHBIX padom

[TogroroBky k JsabopaTopHOi paboOTe PEKOMEHIYETCs MPOBOJIUTH B
CJEeAYIONIE MOCIe10BaTENbHOCTH:

- YACHUTH TEMY U 1I€JIb, IPEACTOSIICH JJabopaTOpHOU PabOTHI;

- U3YYUTh TEOPETUYECKWA MaTE€pUall B COOTBETCTBUM C  TEMOU
nabopatopHoil  pabOThl  (PEKOMEHJIYETCSl HUCIIOJIb30BaTh  PEKOMEHIOBAaHHYIO
JUTEPaTypy, KOHCIEKT JIEKIIUH, yueOHOoe mocodue (MpakTUKyM IO J1JabopaTOPHBIM
paboram);

- O3HAaKOMHTHCS C OOOpYJOBAaHMEM M MaTepHallaMH, UCIOJIb3yEeMBbIMU Ha
nabopatopHoit ~ pabore  (MpW  HUCIIOJB30BAHWU  CIEIUATU3HUPOBAHHOTO
00opyaoBaHUsI HEOOXOIUMO U3YYUTh OPSAIOK U NIPABUIIA €0 UCTIOIb30BAHMUS ).

Bormpocel, BelHECEHHBIE AJisi COOECENOBaHUA NP 3alIUTE J1aOOPATOPHBIX
paboT MUCIUILUTHHEI, npencTaBicHbl B DOC.

[Ipu BbIMOTHEHUU J1AOOPATOPHOM PabOThl CTYIEHTHI JOJDKHBI CTPOTO
co0JIr0/1aTh, YCTAHOBIICHHBIE MPAaBUJIAa OXPaHbI TPY/A.

[Ipu BeIMOIHEHUY J1A00PATOPHOM PabOThI CTYAEHTAM PEKOMEHTYETCS:

- YSCHUTH 11€Jb, BBITIOJIHSAEMBIX 3aJJaHUN U CTIOCOOBI UX PEIICHHUS;

- 3aJlaHusl, YKa3aHHbIE B Jla0OpaTOpHOW paboTe BBHINOIHATH B TOH
MOCJIEIOBATEILHOCTH, B KOTOPOM OHU YKa3aHbI B TA0OPATOPHOM MPAKTUKYME;

- MpU BHIIOJIHEHUN NMPAKTHUYECKOTO 3aJIaHUsI U U3YUYEHHH TEOPETUYECKOrO
MaTtepuasa UCIoIb30BaTh MOMOIb TPENOIABATENS;

- 0hOpMHTH OTYET MO JabOpaTOpHOI padboTe;
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- OTBETHUTh HA KOHTPOJILHBIE BOIIPOCHI.

[Ipy monroroBke K 3ammre JIAOOPAaTOpPHOW  PabOTHI  CTyJACHTaM
PEKOMEHTyeTCs:

- TMOATOTOBUTH OTUET MO JJabOpaTOpHO paboTe;

- TOJrOTOBUTH OOOCHOBAHME, C/ICTTAHHBIX BHIBOJIOB;

- 3aKpeIuTh 3HAHUS TEOPETHUYECKOro Marepuajia Mo Teme JadopaTopHOi
paboThl (PEKOMEHIYETCSI UCII0JIb30BATh KOHTPOJIbHbBIE BOIPOCHI);

- 3HATh MOPSIIOK MPOBEACHUS PacueTOB (MPOBOAMMBIX UCCIIEIOBAHUN);

- yMeTh TMOKa3aTh M  TOSICHUTb TMOPSJOK  HCCIENOBAaHUN  MpU
UCIIOJIb30BaHUM CHEIUATU3UPOBAHHOTO 000PY10BAHHUS.

Memoouueckue ykazanusa 011 00y4aOuyuxca no 0C60€HUI0 OUCUUNIUHDL
01 CAMOCMOAMENbHOU padomul

Merouka OopraHu3anuy caMOCTOSATEIbHON pabOThl CTYJEHTOB 3aBUCHUT OT
CTPYKTYp; XapakTepa U 0COOCHHOCTEHN n3ydyaeMoi AUCIUILIMHBI, 00bEMa 4acoB Ha
ee  W3y4YeHWe, 3aJlaHuid I8 CaMOCTOSITeNbHOM  pabOThl  CTYJEHTOB,
WHMBUIYaJbHBIX OCOOCHHOCTEH CTYJIEHTOB U YCIOBUN YUEOHOM NESITEILHOCTH.

[Ipu sTOM mpenomaBaTenh Ha3HAYAET CTYACHTAM BApHUAHTHI BBIMOJHECHHS
CaMOCTOSITENILHOM ~ pabOThl,  OCYIIECTBISIET  CHUCTEMAaTHYECKUH  KOHTPOJb
BBITIOJIHEHUS CTYJICHTaMH Tpauka CaMOCTOSTEILHON padOThl, MPOBOAUT aHAIIN3 U
JIAET OIIEHKY BBITIOJIHEHHOW PaOOTHI.

CamocrosrtenbHas paboTa 00ydYarOIIUXCSl OCYIIECTBISIETCS B ayJIUTOPHOM
BHeaynutopHoi (popmax. CamocrosaTenpHas paboTa 00yJaromuXCcs B ayJUTOPHOE
BpEMSI MOXKET BKJIIOYATh:

- KOHCIIEKTUpOBaHUE (COCTaBJIEHUE TE3UCOB) JIEKIIHMM, BBIMOJIHEHHUE
KOHTPOJIBHBIX PalboOT;

- paboTy CO CITPaBOYHOM U METOJIUYECKON JTUTEPATYPOH;
paboTy ¢ HOpMATUBHBIMU NIPABOBBIMH AKTaMU;
BBICTYIIJICHUS C JOKJIaJ]JaMU, COOOIICHUSIMU HA CEMUHAPCKUX 3aHATHUSX;
3alIUTY BBIMOJHEHHBIX MIPAKTUUECKUX PadOoT;
y4acTHE B OINEPATUBHOM (TEKYIIEM) ONpPOCE IO OTAECIbHBIM TEeMam
M3y4aeMOM JUCIUIUINHBI,

- ydacthue B COOECEIOBaHUAX, NIEJIOBBIX (POJIEBBIX) HIPaX, MUCKYCCHSX,
KPYTJIBIX CTOJNIAX, KOH(PEPEHIIHSIX;

- y4acTue B TECTUPOBAHUU U JP.

CamocTosTenbHast pabota 00yJaromuxcsi BO BHEAYJUTOPHOE BpEeMs MOXKET
COCTOSITh

- TMOBTOPEHHUS JICKIIHOHHOI'O MaTepHaa;

- MOATOTOBKHU K CEMHHApaM (ITPAKTUYECKUM 3aHSATHSIM);

- H3y4yeHUs y4eOHOUN M HAYYHOU JIUTEPATYphI;

- BBITIOJIHEHUSI PAKTHUECKUX 3a/IaHHI;

- TMOJTrOTOBKU K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1I.;

- TOATOTOBKHU K CEMHHAPaM YCTHBIX JOKJIAIOB (COOOIICHM);

- TMOATOTOBKU pedepaToB, 3cCe€ W HUHBIX HHAUBUAYAITBHBIX MHUChMEHHBIX
padoT 3a1aHUIO MPENOAABATENS;
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- BBbIJIENICHHE HanboJjee CIOXKHBIX M MPOOJIEMHBIX BOIPOCOB MO U3y4aeMOi
TEME, MOJYYCHHE PA3ZbACHEHHWM W PEKOMEHIAIMKA I10 JaHHBIM BOIIPOCAM C
IIPENOJABaTENSIMUA HA €KEHEACIbHBIX KOHCYJIbTAIUAX;

- TOPOBEICHHE CAMOKOHTPOJISI IIyT€M OTBETOB Ha BOIPOCHI TEKYIIETrO
KOHTPOJISI 3HAHUM.

3.2.4. MeToau4yeckoe yKazaHue 10 NPUMEHEHHUIO 3JIEKTPOHHOI0 00y4YeHUs U
AUCTAHIMOHHBIX TEXHOJIOTHH MPU OCBOCHUM U CIUNJINHBI.
JlucTaHIIMOHHBIE O0pa3oBaTEIbHBIE TEXHOJIOTUU MPUMEHSIOTCS TMPU H3YYEHUU

JUCIUIUIMH B OYHO, OYHO-3a09HOM U 3204HOM opMax oOydeHuUs.

OcBoenue y4eOHON JUCUUIUIMHBI B OYHOM (popme 00ydeHUsl ¢ MPUMEHEHUEM
JUCTAHIIMOHHBIX  O0pa30BaTENIbHbIX TEXHOJOTWA TPUMEHSETCS B  Clydae
YCTAHOBJICHUS KapAHTHUHHBIX MEP, B CBSI3U CO CIIOKUBIIUMCS CI0KHON CaHUTApHO-
SMUJEMUOJIOTUUECKONM  OOCTAaHOBKOM  WJIIM HHBIM  OCHOBaHMEM B  BHUIY
00CTOSITENHCTB HEOMPECICHHONW CUJIBL. 3aHATHUS JICKIIMOHHOTO THUIA MPOBOISITCS
C HCHOJIb30BAaHUEM OTKPBITBIX OHJIAMH-KYPCOB, JIEKIIMA B pPEXUME OHJIANH
KOH(MEPEHITUN C KOHTPOJIHHBIMH BOTIPOCAMH JIJISI CaMOCTOSTEILHON paOOTHI.

[IpakTrueckue 3aHATUS MPOBOAATCS C MCIOJIB30BAHHEM BHUIEO YPOKOB,
MPE3CHTAIMN U BUPTYaJIbHBIX aHAJIOTOB MPUOOPOB, 000PYIOBAHUMN, UHBIX CPEJICTB
00y4eHHsI UCTIOJIb3yEMbIX B COOTBETCTBHH C COIEPKaHUEM y4eOHOTro MaTepHaia.

CeMmuHapckue 3aHATHS TPOBOASATCA B PEXKHUME BHUACO-KOH(EpeHIMU ¢
UCIIOJIb30BaHUE KOHTPOJBHBIX 3a/laHWl, KOHTPOJIBHBIX PabOT, MO3BOJSIOMINX
3aKpENUTh MOJyYEeHHbIE TEOPETUUECKUE 3HAHMUS.

JlaGopaTopHbie 3aHITUSI MPOBOISATCS C UCIOIB30BAHUEM OTKPBITHIX OHJIANH-
KypCOB M BUPTYaJbHBIX aHAJIOTOB MPUOOPOB, OOOPYIOBAaHUA M HMHBIX CPEICTB
0o0y4YeHHUs MO3BOJSIONMIMX H3YUYUTh TEOPETHUUECKUM MaTepual M MPAKTUUECKHUe
HABBIKHU C TIOMOILBIO SKCIEPUMEHTAIILHOTO MMOJTBEPKICHHUS.

Jns  maTepuaibHO-TEXHUYECKOro  OOecreueHHus  OCBOCHHUs  y4eOHOM
JUCHUUIUIMHBL C TPUMEHEHHEM SJEKTPOHHOIO0 OOy4YeHUs U JUCTAHIIMOHHBIX
obOpa3zoBarenbHBIX TexHONOrui  wmcmonpdyercs ZOOM, WatsApp, Discord,
oOpazoBatenbHbix  miatrpopm  «Cucrema  AUCTAHIMOHHOTO  OOY4YEHHS
SDO.poanonic.ru », 6a3el nanabix OBC «JIauby, «IPR booksy»

[Ipy HCcMONB30BaHMM  JUCTAHIMOHHBIX  OOpPa30BaTENbHBIX  TEXHOJIOTUH
oOyyaroluecs: mepeBosSITCS Ha 00yUYEHHUs N0 UHIUBUAYaTbHOMY YUY€OHOMY IJIaHy
B KOTOPOM YKa3aHbl TPYAOEMKOCTb, MOCIIEIOBATEIbHOCTh U3YUYECHUS TUCLUIUINH
(Monynelt), BUABI Y4eOHOW JEATENbHOCTH (JIEKIHMH, MPAKTUYECKUE 3aHATHS,
CEMHUHApPCKUE 3aHATHs, JaOOpaTOpHBIC 3aHATHS, CaMOCTOSTEIbHas padora),
GbOopMBI TTPOMEKYTOUHOM aTTECTAllMU, ONPENEISAIONME TMOPSIAOK OCBOCHHS
OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl C HUCIOJIb30BaHUEM JUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOIOTUH.

4. OCHOBHBIE ITOKA3ATEJIA PE3YJIBTATOB
OCBOEHMUS YYEFHOM JUCIHUTIJIMHBI
OcHOBHbBIE pe3yJIbTaThl OCBOCHUSI YUEOHOW JUCHUIUIUHBI OCYIIECTBIISIIOTCS
[perojaBsare’eM B MPOLIECCE  IPOBEACHUS  NPAKTHUYECKUX  3aHIATUA U
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J'Ia60paT0pHBIX pa60T, a TaKXKC BBIIIOJIHCHUA O6yIIaIOHII/IMI/ICSI HHAWBUIYAJIbHBIX

3aIaHUI.

Pe3yabTathl 00yueHust
(YyCBOeHHbIE 3HAHMS,
OCBOCHHBIC YMEHMH)

OcHOBHBIE TOKA3aTEJN
pe3yJabTaToB 00yYeHUsI

3HaHus:

- CMBICH MOHATHH:
€CTECTBEHHOHAYYHbBIM METOJ MO3HAHMS,
3JIEKTPOMAarHuTHOE ToJie,
AJIEKTPOMArHUTHBIE  BOJIHBI,  KBaHT,

XUMHUYECKasi PeakKins, MaKpOMOJIEeKyIa,
Oenok, Katanu3arop, (epMeEeHT, KIIETKa,
muddepennmanusa kierok, JIHK, Bupyc,

ounonornyeckas ABOITIOIIHA,
onopazHooOpasue, OpTraHu3M,
MOMyJIAIMs, JKocucTeMa, Ouocdepa,
CaMOOPTaHM3AITHS;

- BKJIQJ  BEJMKHX  YYCHBIX B
dbopmupoBaHue COBPEMEHHOU

€CTECTBEHHOHAYYHOU KapTUHBI MUPA.

— YCTOWYMBBINA UHTEPEC K JOCTUKEHUSIM B
00J1aCTH €CTECTBEHHBIX HAYK, YYBCTBO
TOPJIOCTH 332 POCCUICKUE €CTECTBEHHBIE
HayKH;

— 00BEKTUBHOE OCO3HAHNE 3HAYMMOCTH
KOMIIETEHIIUHA B 00JIACTH €CTECTBECHHBIX
HayK JIJIs1 YeJIOBEKa U 0OIIECTBa, YMEHUE
HCIIOJIL30BaTh TEXHOJOTHYECKUE
JTOCTHDKCHUS B 001aCTH (DU3UKH, XHMHH,
OMOJIOTHH JIJISI IOBBIIICHUS COOCTBEHHOT'O
VMHTEJUICKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOI MpodeccCroHaATbHON
JIEATEIILHOCTH;

YMeHus:

- TPUBOJIUTH MPUMEPHI IKCIIEPUMEHTOB
U (nm) HaAOJTIOICHUH,
00OCHOBBIBAIOIIHX CYIIIECTBOBaHHE
AIIEKTPOMArHUTHOTO TTOJIS u
B3aMOCBSI3b AIEKTPUUECKOTO u
MarHUTHOTO  TIOJICH, BOJIHOBBIE U
KOPITYCKYJISIpHBIE ~ CBOWCTBa  CBETa,

HEOOpaTUMOCTh TEIJIOBBIX MPOLIECCOB,
3aBUCUMOCTh CBOWMCTB BENIECTBA OT
CTPYKTYpPbl  MOJIEKYJ,  3aBHCHUMOCTH
CKOPOCTH XHMMHUYECKOM pPEaKUUu OT
TEMIEPATYPhI 151 KaTaJu3aTopoB,
KJIETOYHOE CTPOCHUE YKHBBIX
opranusmoB, poib [IHK kak HocuTens

HACJIEICTBEHHOU uHdopmauu,
3BOIIOLIUIO KUBOU IPUPOJIBI,
MIPEBPALLCHUSA SHEpPrun u
BEPOSITHOCTHBIN XapakTep IMPOLECCOB B
YKABOMN 151 HEXKUBOU MIPUPOJE,
B3aHMOCBSI3b KOMITOHEHTOB
SKOCUCTEMBI, BIIMSIHUE JEATEIbHOCTH

— YMEHHE NMPOAHATU3UPOBATH
TEXHOT€HHbIE MOCIEACTBUS JJIsI
OKpY’Karolien cpesbl, ObITOBON U
MPOU3BOJACTBEHHOMU JIESITEILHOCTH
YEJI0BEKa;

— FOTOBHOCTBH CAMOCTOSITEIILHO JJOOBIBaTh
HOBBIC JIJIs1 C€0sI €CTECTBEHHO-HAYTHBIC
3HaHUS C UCIIOIb30BAaHUEM JIJIS1 3TOTO
JOCTYIHBIX UCTOYHUKOB UH(OPMALINH;

— YMEHUE YIIPaBIATh CBOEU
MMO3HABATEJILHOM JICITEIbHOCTBIO,
MIPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOI'0 MHTEJUIEKTYaJIbHOTO
pa3BUTHS,

—— YMEHUE BbICTPAUBAaTh KOHCTPYKTUBHBIE
B3aMMOOTHOILIEHUS] B KOMaH/E 110
pEIIeHNI0 OOITUX 3a/1a4 B 00JIaCTH
€CTECTBO3HAHUS,
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Pe3yabTaTnl 00yyeHus
(YyCBOeHHBbIE 3HAHMS,
OCBOCHHbIE YMEHHS)

OcHOBHBIE TOKA3aTeJIH
pe3yJbTaToB 00yUYeHUs

YyeJI0BeKa Ha YKOCUCTEMBI;
- OOBSACHATH TPHUKIAJAHOE 3HAUYCHHUE
BaXHEHUIIINX JOCTWI)KEHUH B 00JacTH
€CTECTBCHHBIX HAyK JUIS: Pa3BUTHUSA
DHEPreTUKU, TPAHCIOPTa U CPEIACTB
CBSI3M,  TOJIYYCHUS]  CHHTETUYECKHX
MaTepuajoB C 3aJlaHHBIMU CBOMCTBaMHU,
CO3/IaHUsI  OMOTEXHOJIOTMH, JICUCHUS
UH(PEKIMOHHBIX 3a00JIeBaHMM, OXpaHBbI
OKPY’KAIOIIEH CPEBI;

- BBIIBUTaTh THUIIOTE3bl W TpeiaraTh
yTH UX MPOBEPKH, JI€TaTh BBIBOJBI HA
OCHOBE JKCIEPUMEHTAJbHBIX JIAHHBIX,
NpEeACTaBICHHBIX B BHUIE TIpaduka,
TaOJIUIIBI WIIK IHarPAMMBI;
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5. ATIAIITAIIUSI PABOUYEH ITIPOT'PAMMBI ITPU OBYUEHUU
JIML] C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbs

Apantams  pabodeit  mporpamMmbl  ydeOHoi  aumcumuiuHbel - BJ[.06
«EcrecTBO3HaHME» MPOBOAUTCA IIPU peaNM3aluy  aJalTHUBHOM IMPOrpaMMBI
NOJIFOTOBKM  CHELUANKNCTOB cpeAaHero 3BeHa no cneuuanbHoctd 40.02.04
«HOpucnpyneniusi» B 1Hemsx oOOeCHeueHuss NpaBa WHBAJIUAOB U JIUI[ C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBBSl Ha IOJIy4€HHUE NPO(ECCHOHATBHOTO
oOpa3oBaHus,  CO3JaHMsI  HEOOXOAMMBIX  JUISI  TOJY4YEHHS]  CPEIHEro
npo¢eCCUOHAIBHOI0 00pa30BaHUsl YCIOBHM, a TakKe OO0ECHeueHHUs: JOCTHKEHUS
OoOy4aromMMHUCS MHBAIUAAMU M JUIAMU C OrPAHMYEHHBIMU BO3MOXXHOCTAMHU
3JI0pOBBS PE3YyIbTATOB (DOPMUPOBAHUS MPAKTUYECKOTO OIBITA.

OcHaiienue kabuHeTa JUisl IPOBEJICHUS 3aHATHI JJOJDKHO OTBEYaTh OCOOBIM
o0pa3oBaTeIbHBIM MOTPEOHOCTSM  OOY4YaIOUIUMXCST MHBAJIUJIOB U JIMI[ C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710pOBbsi. KaOMHET o/keH ObITh OCHAICHbI
000py/IOBaHUEM U YYEOHBIMH MECTaMU C TEXHUYECKUMHU CPEJICTBAMU OOYUCHHS
JUTsL OOYYAKOIUXCS C PA3JIMYHBIMU BUJAMU OTPAaHUYEHUI 3J0OPOBBA.

OcHallleHue ycTaHaBIMBAEeTCs B KaOMHETE NPU HAJIUYMU OOYYaroIIMUXCs IO
aJanTAPOBAHHONW OOpa3oBaTEIbHON MporpaMMe C YYETOM HMMEIOIIErocsl THUMa
HapyILEHU 3J0pOBbS y 00Yy4arOIIErocs.

Hoctyn k nHGOpMaMOHHBIM U OUOIHOrpadUUEecKuM pecypcaM, yKa3aHHbIM
B paboueil mporpaMMebl, TOJKEH ObITh PECTABIEH B (pOpMax, aAanTUPOBAHHBIX K
OrPaHUYEHUSIM 370POBbSl OOYYAIOIIMXCS MHBAIMIOB U JIMI C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3710POBBs (HE MEHEE OJTHOTO BUA):

Bo Bpemst caMocTOsATENIbHOM NOATOTOBKY 00yYaroUIecs: MHBAJUABI U JIULA C
OTrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbsI IOJKHBI OBITH 00ECTIEYEHbI JOCTYIIOM
K cetu HTEpHET.

[{enpr0 TEKyIIEro KOHTPOJIA SBISETCA CBOEBPEMEHHOE  BBIABIICHHE
3aTPYIHEHU M OTCTaBaHMs OOYYaIOIIErocs C OrPAHMYEHHBIMU BO3MOXHOCTSIMU
3JI0pPOBbSI 1 BHECEHHE KOPPEKTUBOB B YUEOHYIO JI€ATEIbHOCTb.

dopma INPOMEXKYTOUHOM aTTECTAllMA  YCTAHABJIMBAECTCA C  Y4ETOM
UHIUBUIYAJIbHBIX MCUXO(U3UUECKHX OCOOEHHOCTEH 00y4YaroIUXCsl WHBAJIUAOB U
JIMLL C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBBs (YCTHO, IUCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMITbIOTEpE, B (OpME TECTUPOBAHUSA U T.11.).

[Ipu  mpoBeneHWM  MPOMEXKYTOYHOM  aTTeCTallud  OOYYarOIIEeMYCS
IpeOCTaBIsSETCs BpeMs Ha MOJATOTOBKY K OTBETY, YBEJIMYEHHOE HE Ooliee 4eM B
TPU pa3za YCTAHOBJICHHOrO Ui TOATOTOBKM K OTBETY OOydYaloIIUMCs, He
UMEIOIUM OTPaHUYEHUI B COCTOSIHUU 310POBbSI.
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