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KOHTPOJIb 1 OUEHKA PE3YJIbBTATOB OCBOEHUA
YUEBHOTI'O ITPEIMETA. ...



1. MACHIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O IPEJIMETA
ECTECTBO3HAHHUE

1.1 ObsacTs npuMeHeHus padoyeil MPporpaMMsl

[Iporpamma y4eOHOro mpeaMera SIBISIETCS YaCThIO OCHOBHOM 00pa3oBaTEIbHOU
nporpaMmbel B cooTrBeTcTBUM ¢ DenmepanbHbIM  TOCYJapCTBEHHBIM
oOpazoBarensHbiM  ctangaproM (PI'OC) cpeanero  mpodeccHOHaTBLHOTO
obpazoanus  (CIIO) mo cnenmansHOocTH 43.02.05 ®nopuctuka Ha 0a3ze
OCHOBHOTI'0 00111eT0 00pa30oBaHUsl.

1.2. MecTo mpeameTra B CTPYKType 00pa3oBaTeibHOM MPOrPaAMMBbI:

VYyeOnbiii npeamer «EcTecTBO3HaAHUE» BXOIUT B COCTaB 0011€00pa30BaTEIbHbIX
mpeaMeToB, GOpMUpPYEMBIX U3 00s13aTenbHON npeameTHoi obmactu GPI'OC COO
«EcTecTBeHHBIC HAYKW» U U3ydaeTcs Ha 0a30BOM ypOBHE.

1.3 Heuau, 3a0a4yM U IIaHUPYeMble Pe3yJbTATbI OCBOCHHS NPOrpaMMbl
y4eOHOro npeaMera:

Copepxanue nporpaMMbl «EcTecTBO3HaHUE)» HANPABJICHO HA JIOCTHO)KEHHE
CIEIYIOIINX LesIei:

1) ocBOeHue 3HaHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTHHE MUpPA U
METOJaX ECTECTBEHHBIX HayK; 3HAKOMCTBO C HaubOoyee BaXKHBIMU HJIEAMU U
JNOCTHKEHUSMM €CTECTBO3HAHUS, OKA3aBLIMMHU ONPEICIAONIEE BIMSHHE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTH;

2) oBjaJleHUE YMEHHUSMHU MPUMEHSTH MOJTYYEHHbIE 3HAHUS JJI1 OOBSICHEHUS
SBJICHUIN OKPYXAIOIIero MUpPA, BOCIPUATHS MH(OPMALIUU €CTECTBEHHO-HAYUYHOTO
U TMpo(ecCHOHATFHO 3HAYMMOIO COACPKAHMS, PA3BUTHE HWHTEIICKTYaJbHBIX,
TBOPYECKUX CIIOCOOHOCTEH M KPUTHYECKOIO MBIIUIEHHS B XOJI€ NPOBEICHHUS
MPOCTEUIINX HCCIEN0BAHNUN, aHAIU3a SIBJICHUW, BOCIPUATHS U WHTEPHpPETALHUH
€CTECTBEHHO-HAYYHOU MH(POpMaLUK;

3) BocnuTaHue YOEKIEHHOCTH B BO3MOXXHOCTHM ITO3HAHUA 3aKOHHOM
NPUPOAbl W HUCIOJIB30BAaHUS JOCTHXKEHUW €CTECTBEHHBIX HAayK HJsi Pa3BUTHUSA
UBUJIM3ALIMN U MTOBBIIICHHS KAYeCTBA )KU3HU;

4) npUMEHEHUE €CTECTBEHHO-HAyYHbIX 3HaHUH B NPOPECCHOHATBHON
JESITENIbHOCTY M IOBCEIHEBHOM JKU3HU Ui oOecriedeHus Oe30MacHOCTH
KU3HEJEATEIbHOCTH; TPaMOTHOI'O HCIIOIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHM;
OXpaHsbl 310POBbsl, OKPYKAIOLIEH CPEJIbI.

Ilnanupyembie pe3yJIbTaThbl 0CBOCHUSI IPOrPaMMbl Y4eOHOI0 MpeMeTa:

Jluunocmmuoie pezyniomamol:

1) chopMUpOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOILIECTBEHHOW MPAKTHKU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, a TakXKe pa3InyHbIX (OpM OOIIECTBEHHOIO CO3HAHUSA, OCO3HAHME
CBOET0 MECTa B MOJIMKYJIbTYPHOM MHUPE;

2) chOopMHUPOBAHHOCTb OCHOB CaMOpa3BUTHUSI W CAMOBOCIUTAaHUS B
COOTBETCTBHM C OOIIEYEIOBEYECKUMH IIEHHOCTSIMU U HJ€alaMH TPaxaaHCKOTO
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oOIIeCTBa; TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITEIBHOM, TBOPUYECKOW U
OTBETCTBEHHOU €SI TEILHOCTH;

3) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, JETbMH MJIAJIIEr0 BO3pACTa,
B3pOCIBIMA B 00Opa3oBaTelbHOM,  OOIIECTBEHHO  MOJIE3HOM,  yuyeOHO-
HCCIIEIOBATENBLCKOM, MPOEKTHOM U APYrUX BUIAX NESITEIHHOCTH;

4) TOTOBHOCTh UM CIHOCOOHOCTH K OO0Opa3oBaHHIO, B TOM YHCIE
caM000pa30BaHUI0, Ha MPOTSHKEHUM BCEW >KM3HU; CO3HATENIbHOE OTHOIIECHHE K
HENpPEpPhIBHOMY OOpa30BaHUI0 KaK YCIOBHUIO YCIEUIHOW MNpodecCHuOHANbHOU U
OOIIECTBEHHOM €SI TEIbHOCTH;

5) acTeTnyeckoe OTHOLIEHUE K MUPY, BKIIIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

6) chOpMHUPOBAHHOCTH JKOJOTUYECKOTO MBIIIJICHUS, TIOHUMAHUS BIUSHUS
COI[MATIbHO-3KOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIIbHON
CpeIibl; MPUOOPETEHNE OMBITA SKOJIOTO-HAPABICHHOHN JCSITEIILHOCTH.

7) yCTOMUYUBBIM HWHTEpeC K HCTOPHUM U JOCTIDKEHUSM B 00JIacTH
€CTECTBEHHBIX HAYK, UyBCTBO TOPJAOCTH 32 POCCUICKHE €CTECTBEHHBIC HAYKU;

8) TOTOBHOCTH K IPOJOJKEHUIO 00pa30BaHus, MOBBILIEHUIO KBAIM(DUKAIUN
B M30paHHOU MPOdEeCCHOHAIIBHOW NEATeIbHOCTU C HWCIOJIh30BaHUEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;

9) O00BEKTHBHOE OCO3HAHHE 3HAYUMOCTH KOMIICTEHIIMH B 001acTu
€CTECTBEHHBIX HayK [UIsi 4YeloBeka U OOIIecTBa, YMEHUE HCIOIb30BaTh
TEXHOJIOTUYECKHE JOCTUXKEHUST B o001acTu (GU3UKW, XUMUHU, OHOJOTHUU IS
MOBBIILIEHNUS COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO PpAa3BUTHA B  BBIOpaHHOM
po¢eCCUOHAIILHON JIeATEIbHOCTH,

10) ymeHwe mNpoaHATU3UPOBATH TEXHOTEHHBIE  IOCHEICTBUS  JJIS
OKpY Kalomen cpeibl, OBITOBOW U MPOU3BOCTBEHHOM JIESITEILHOCTH YEIIOBEKA,

11) TOTOBHOCTH CaMOCTOSITENTEHO TOOBIBATh HOBBIE ISl C€0s €CTECTBEHHO-
Hay4YHbI€ 3HAHUSA C WCIOJIB30BAHUEM [Jii JTOTO JIOCTYNMHBIX HCTOYHUKOB
uH(popmanuy;

12) ymeHue ynpaBiisiTh CBOEH MO3HABATEIbHOU JIESITEIILHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUIEKTYaJIbHOI'O PAa3BUTHUS;

13) ymeHue BBICTpanBaTh KOHCTPYKTHUBHBIC B3aWMOOTHOIIEHHUS B KOMAaH/Ie
1O penieHnto o0IMX 3a7a4 B 00JIaCTH €CTECTBO3HAHMUS.

Ilnanupyemvie auyHOCMHbBIE pe3YNbMAMbL  OCB0CHUA NPOZPAMMbBL  C
yuemom npozpammovl 60CHUMAHUSA

JIP 9. CoOmoparonuii W MNpomaraHIupyOMMK TpaBWiia 370pOBOTO U
6e3omacHoOro o0pas3a KU3HH, CIIOPTA; MPEAYPEK AN JINOO TIPEOI0ICBAIOIIHIA
3aBUCUMOCTH OT aJIKOTOJIsl, Tabaka, ICMXOAKTHUBHBIX BEIECTB, a3apTHBIX UTP H T.]I.
CoxpaHsomuil ICUXOJIOTHYECKYI0 YCTOMUUBOCTh B CUTYAaTHBHO CJIOKHBIX WU
CTPEMUTEILHO MEHSIIOIIUXCS CUTYAIIUSX.

JIP 10. 3abotdmuiicss 0 3allUTE€ OKpPYKAIOUIEH cpejbl, COOCTBEHHOU U
qy’K0i 0€30MMacHOCTH, B TOM YHCIIie U(POBOM.

Memanpeomemnuvle pe3yiomamol:



1) yMeHHe caMOCTOSATENBbHO ONPENEIATh LEIH AESITEIbHOCTH U COCTABIIATH
IUIaHbl JIESITEIBHOCTH; CAMOCTOSITEIBHO OCYLIECTBIATh, KOHTPOJIMPOBATh H
KOPPEKTUPOBATh JIE€ATEIbHOCTb; HMCIOJb30BATh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKEHUS TIOCTABJICHHBIX L€l M pealu3aluyd IUIAHOB JESTENbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUN B PA3JIMUHBIX CUTYALIHSX;

2) BlaJeHUWE HaBbIKAMHU I[IO3HABATEIbHOM, Y4EOHO-HCCIIEIOBATEILCKON H
MPOEKTHOM JEeATEIbHOCTH, HaBbIKAMHU pa3pelieHus MpoOJeM; CHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIIOMCKY METOJIOB PELIEHUs MPaKTHYECKUX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B IO3HAHNUS;

3) rOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OpMallOHHO-
MO3HABATENbHON JESTENbHOCTH, BJIaJI€HUE HAaBBIKAMU MOJIYYEHHs] HEOOXOIUMOM
uHboOpMallMu U3 CcJoBaped pasHbIX THUIOB, YMEHHE OPHEHTUPOBATHCS B
pa3IMYHBIX  UCTOYHMKAX  HMH(QOpPMAlMHM,  KPUTHYECKH  OLEHUBATh U
MHTEPIIPETUPOBATh HH(POPMALIHIO, TOTYyIaeMYI0 U3 PA3IUYHBIX HICTOYHHUKOB;

(B pexn. ITpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

4) BnajeHUE SI3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JJOTUYHO U TOYHO
u3JlaraTh CBOKO TOUYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHHIE SI3bIKOBBIE CPEJICTBA;

5) BianeHWe HaBbIKAMHM TO3HABATENBbHON pediIeKcuH Kak OCO3HaHUS
COBEPILIAEMbIX JCUCTBUH U MBICTUTENbHBIX MPOLECCOB, MX pPe3yJbTaTOB W
OCHOBAHMM, 'paHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX IMO3HABATENbHBIX 3a/1a4 U
CPEICTB UX JOCTH)KECHHUS.

6) oBlaJeHNE YMEHMSIMHM U HaBbIKAMH Pa3IMYHBIX BUIOB [1O3HABATEIbHON
NEATENBHOCTH Ul M3YyYEHMsI Pa3HbIX CTOPOH OKPY>KAIOIIETO €CTECTBEHHOIO
MUDA;

7) TmpUMEHEHHWE OCHOBHBIX METOJOB IO3HAaHUA (HAOIIOJEHUS, HAyYHOI'O
DKCIIEPUMEHTA) JUIsl M3YYEHHs] PA3JIUYHBIX CTOPOH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPA, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAaJIKHUBAThCS B
npoeccuoHanbHOM cdepe;

8) yMeHue ompenenaTh LeNd U 33Ja4d AESTeNbHOCTH, BhIOUpATh CPelCTBA
JUTSL UX JOCTUKEHUS HA TIPAKTHUKE;

9) yMmeHue uCHONb30BaTh pAa3IUYHbIE HCTOYHUKU JUISl  TIOJTYyYEHHUS
€CTECTBEHHO-HAYYHOW MHPOpMallUd W OLIEHUBATh €€ JIOCTOBEPHOCTH IS
JOCTHKEHUS [TIOCTABJICHHBIX 1I€JIEH U 33/1a4;

IIpenmeTHble pe3yabTaTbl M3yYEHUS HMHTEIPUPOBAHHOIO  y4eOHOTro
npenmera «EcTtecTBo3HaHME», KaKk 4YacTh NpeaMeTHOW oOiactu "EcTecTBeHHBIE
HayKu'" TOHKHO 00€CTICUnTh:

— c(hOpPMHUPOBAHHOCTH OCHOB LIEJIOCTHOM HayYHON KapTHHBI MHUPA;

— (¢$opMUpOBaHME TIOHUMaHMUS B3aUMOCBS3M M  B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAayK; CQOPMHUPOBAHHOCTb MOHUMAaHUS BIUSHHUS E€CTECTBEHHBIX
HayK Ha OKPYXAaIOILIy Cpely, 3KOHOMHUYECKYIO, TEXHOJOTHYECKYIO, COLUAIBHYIO
Y 3TUYECKYIO Cepbl IeATEIHHOCTH YEIO0BEKa,

— CO3[aHME€ YCIOBUW JJid Pa3BUTHS HABBIKOB Y4Y€OHOW, MPOEKTHO-
UCCIIEZIOBATEIBCKOM, TBOPUYECKOM JEATENBHOCTH, MOTHUBALMU OOYyYaroIIMUXCs K
CaMOPa3BUTHIO;



— c(hopMupOBaHHOCTh YMEHHI aHAIW3UPOBATH, OIEHWBATH, MPOBEPITH HA
JIOCTOBEPHOCTH M 0000111aTh HAYYHYIO HH(POpMAIIHIO;

— c(hopmMupoBaHHOCTH HAaBBHIKOB 0€30MAaCHON padOThl BO BpeMsi MPOEKTHO-
MCCJIEIOBATELCKOM M JKCIEPUMEHTAIBLHON JIESITEIbHOCTH, MPU HCIOIb30BAHUU
1abopaTopHOTO 000PYIOBAHUS.

IIpeameTHbIe pe3yJabTaThl OCBOCHMS y4eOHOTO npeaMeTa
"EcrecTBO3HaHME" TOJKHBI OTPaXXKaTh:

1) chopMuUpOBaHHOCTH TMPEACTABICHUM O IEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHE MUpPaA, O IPUPOJAC KaK CIUHOMN IEeTOCTHON CHCTEME,
0 B3aMMOCBSI3H YeJIOBEKa, MIPUPOBI U 00IIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax BceneHnnoii;

2) BNaJieHUE 3HAHUSMU O HauOOJIee BAXKHBIX OTKPBITUSIX U JOCTHUKEHUSX B
00J1aCTH €CTECTBO3HAHUS, MOBIIUSBIINX HA SBOJIOLHUIO TIPEJICTABICHUN O IPUPOJIE,
Ha pa3BUTUE TEXHUKU U TEXHOJIOTUH;

3) chopMUpPOBaHHOCTh YMEHHMSI IPUMEHSTh €CTECTBEHHOHAYYHbIC 3HAHUS IS
OOBSICHEHUS OKPYXKAIOIINX SIBIICHUW, COXpaHEHUsS 3/I0pPOBbs, OOECTICUCHHUS
0€30MacHOCTH  KU3HENEATECITLHOCTH, OEPEeKHOTO OTHOIIEHUS K  MPHUPOJIE,
PaIMOHAIBHOTO MPUPOIONIOIB30BAHUS, & TAK)KE BBITIOJHEHUS POJIM TPAMOTHOTO
OTpeOuTENS;

4) chopMHUPOBAHHOCTh TIPEJCTABICHUNA O HAYYHOM METOJIe TO3HAHUS
MIPUPOIBI U CPEICTBAX M3YyUYCHHUS] METaMHUpa, MAaKpOMHUpa U MHUKPOMHPA; BIAJCHHC
MprUeMaMHi €CTECTBEHHOHAYYHBIX HAOJIIOICHHUA, ONBITOB MCCIICIOBAHUN U OIEHKH
JIOCTOBEPHOCTH IMOJTYyYCHHBIX PE3yIbTaTOB;

5) BiajgeHue MOHSATUWUHBIM aNMapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOIIMM
M03HABAaTh MHP, YYaCTBOBATh B JIMCKYCCHUSAX IO €CTECTBEHHOHAYUYHBIM BOIIPOCAM,
UCIIOJIb30BaTh  pa3JIMYHble  HUCTOYHHKKA  WHGOpPMAIMU  JUIi  TOJTOTOBKH
COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCA K coobmennssm CMU, coneprkamum
Hay4HYI0 HH(POpPMAIIUIO;

6) chopMUPOBAHHOCTH YMEHUN TOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHWS JUIS KaXKIOTO YeJOBeKa, HE3aBHUCHUMO OT €ro mnpodeccruoHambHOM
JEATENBHOCTH, pa3nudarh (aKThl U OIEHKH, CPAaBHUBATh OIICHOYHBIC BBIBOJIBI,
BUJICTh WX CBSI3b C KPUTEPHUSIMH OIICHOK M CBSI3b KPUTEPUEB C OMpPEACIICHHOMN
CHUCTEMOM IIEHHOCTEH.

B pesyabTrate wusydyeHusi ydeoHoro mpeamera «EcrecTBo3HaHue»
BBINNYCKHUK HAa 02a30BOM YPOBHE HAYYHUTCSH:

— JIEMOHCTPUpPOBATh Ha TMpPUMEpPax poOJIb ECTECTBO3HAHMS B Pa3BUTUU
YEJIOBEUCCKON ITUBUIIN3AIINN; BBIJCISATh MEPCOHAIBHBIN BKJIA]] BEIMKUX YYCHBIX B
COBPEMEHHOE COCTOSIHHE €CTCCTBCHHBIX HaYK;

— TIpPaMOTHO TPHUMEHSTH E€CTECTBEHHO-HAYUYHYI0 TEPMHUHOJIOTHIO IPHU
OMHMCAHUHU SIBJICHUI OKPYXAIOLIEro MUpa;

— 000CHOBAaHHO NPUMEHATH NPUOOPHI I W3MEPECHHs] W HAOIIOJCHUS,
WCITOJIB3YsI OINMCAaHWE WM TPEUIOKEHHBIM aJTOPUTM JKCIIEPUMEHTA C IIEJIBIO
NOJIy4eHHsI 3HAaHUN 00 00bEKTE U3yUCHHUS;



— BBISBISITh XapakTep SBJICHUN B OKPYXKAIOIIEW cpeie, MOHUMATh CMBICT
HAO0JII0OIaeMbIX TPOLIECCOB, OCHOBBIBASICh Ha ECTECTBEHHO-HAYYHOM 3HAHHM;
UCIIOJIb30BaTh JUIsl OMHMCAHMS XapakTepa MPOTEKAHHsS MPOILEecCOB (U3HUECKHUE
BEJIMYUHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXAY HUMU;

—  OCYIIECTBIISATh MOJICTHUPOBAHUE MPOTEKAHUS HAOII0IaeMBIX TPOIECCOB C
Y4ETOM T'PaHUI] MPUMEHUMOCTH UCTIOIb3yEMbIX MOJIETEH;

— KPUTHUYECKH OIICHUBATh, HHTEPIPETUPOBATh U 00CYXIaTh MH(OPMAILIHIO,
conepskarytocs B coodmienusix CMU, pecypcax UHTepHeTa, HAyYHO-TIOMYJISIPHBIX
CTaThAX C TOUKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIeNIaTh BHIBOAbI Ha
OCHOBE JIMTEPATYPHBIX TAHHBIX;

— TMPUHUMATh APTyMEHTHUPOBAHHBIC PEUICHUS B OTHOIICHUU MPUMEHEHUS
Pa3HOOOpa3HBIX TEXHOJIOTHH B MPOGECCHOHAIBHOU IESITEIbHOCTH U B OBITY;

— UW3BJIEKaTh M3 OINKCAHUS MAlIUH, MPUOOPOB U TEXHUYECKHUX YCTPOUCTB
HEOOXOMMBIC XapPAKTEPUCTUKHU 1T KOPPEKTHOTO UX HCIOJIB30BAHUS; OOBICHSTH
MIPUHIIUTIBL, TTOJIO’KEHHBIE B OCHOBY pa0OThI MPUOOPOB;

— OpraHu30BBIBaTh CBOIO ACSATEIBLHOCTh C YUYETOM MPUHIIUIIOB YCTOMUYHUBOTO
Pa3BUTHS CUCTEMBI «IPUPO1a—O00IIECTBO—UEIOBEK» (OCHOBBIBASCH HA 3HAHUAX O
npoleccax TMepeHoca W TpaHc(opMalMy BEIIeCTB M JHEPrudl B IKOCHCTEME,
pa3BUTHH U (QYHKIIMOHUPOBAHUU OHOChEpBI; O CTPYKType MOMYJAIMH U BUJA,
aJlanTaiusIX OPraHu3MoB K cpejie OOMTaHusI, CBOMCTBAX HKOJIOTHYECKUX (aKTOPOB;
PYKOBOJICTBYSCH NMPUHIIUIIAMH PECypCcOCOEpEKeHUs U 0€30MaCHOTO MPUMEHEHUS
MaTepHaJiOB U TEXHOJOTHI; COXpaHssa OHOJI0rnuecKoe pazHoodpasue);

— 00OCHOBBIBATh MPAKTUYECKOE HCIIOIL30BAaHUE BEIIECTB U UX PEAKIUNA B
IPOMBIIUIEHHOCTH U B OBITY; OOBSICHATH POJIb OMPEAEIEHHBIX KJIACCOB BEIIECTB B
3arpsi3HEHUH OKPYKAIOIIEH CPebl;

— JIEHCTBOBATH B paMKax MPaBHJI TEXHUKH OE30MaCHOCTH U B COOTBETCTBHUH
C MHCTPYKUMSIMU [0 MPUMEHEHUIO JIEKapCTB, CPEACTB OBITOBOM XUMHH, OBITOBBIX
ANEKTPUUYECKUX MPUOOPOB, CIOKHBIX MEXAHU3MOB, I[IOHHMAasi €CTECTBEHHO-
Hay4YHbIC OCHOBBI CO3/IaHUS MIPEITMCAHMUIA;

— ((opmupoBaTh  COOCTBEHHYIO  CTPAaTETHIO  3JI0pPOBbECOEpErarouiero
(paBHOBECHOTO) THTAaHUA C YYETOM OHOJIOTHYECKOW I1eIeCO00Pa3HOCTH, POJH
BEILIECTB B MUTAHUU U KU3HEACITEILHOCTH KUBBIX OPraHU3MOB;

—  OOBSACHSITH MEXaHU3M BIIUSIHUS HA )KUBBIC OPTaHU3MBI DJIEKTPOMArHUTHBIX
BOJH U PaJUOAKTUBHOIO WM3Iy4YCHUS, a TaKXKe NEUCTBUS aJIKOTOJsl, HUKOTHHA,
HApPKOTUYECKUX, MYTareHHbIX, TEPATOTCHHBIX BEIIIECTB HAa 3JI0POBbE OpraHU3Ma U
3apO/IBIIIIEBOE PA3BUTHUE;

— BBIOMpATh CTPATETUIO TIOBEJCHUS B OBITOBBIX W  UYPE3BBIYANTHBIX
CUTyallusX, OCHOBBIBASACh Ha TMOHUMAHWUM BJIMSHUS Ha OpPraHU3M 4YeJoBeKa
(U3HYECKUX, XUMUYECKUX U OUOJIOTHYEeCKUX (PaKTOPOB;

— OCO3HAaHHO JIEWCTBOBATH B CUTyalluu BbIOOpa MPOAYKTA WU YCIYTH,
IPUMEHSIS] ECTECTBEHHO-HAYYHbIE KOMIIETEHIIUH.

Ilonyuum 603modcHOCmb HAYUUMBCA:

—  BLINOIHAMbL  CAMOCMOSIMENbHble — IKCHEPUMEHmMbl,  PACKpblearoujue

NOHUMAHUE OCHOBHbLIX €eCMEeCNn6EHHO-HA)YHbIX NOHAMUU U 3AKOHOE, cobnrooas
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npasuna 6e30nacHou pabomovl, Npeocmasiamy NOJYUeHHble pe3VIbmamsl 6
MAOIUYHOU, 2paguuecKoll Uiy mekcmogou gopme; O0enamsv 6bl800bl HA OCHOBE
NOJYYEHHBIX U TUMEPAMYPHBIX OAHHBIX,

—  OCYWecCmenams CamoOCmOsAmMeNbHbI Y4eOnblll NPOeKm UIU UCCIe008aHUe
8 obracmu ecmecmeo3HaAHUs, BKIOUAOWUL onpedelieHue membl, NOCMAHOBK) Yelu
U 3a0ay, 6bIOBUDICEHUE UNOme3bl U Nymell ee IKCNEPUMEHMATbHOU NpPO8epKuU,
nposeoenue IKCNepuMenma, aHaiu3 e2o0 pe3yabmamos C YYemom No2PeuHOCmu
usmepenus,  (opmyauposanue  bl80008 U  NpedCcmagieHue - 20Mmoeo20
UHDOPMAYUOHHO20 NPOOYKMA,

— o00cysxcoams  cywecmsyroujue JIOKAabHble U PecUOHANIbHblE NpOoOIeMbl
(aK0NI02UYeCKUe, DHepeemuyecKue, chipbesble U m.0.); 000CHO8bIBAMb 8 OUCKYCCUU
B03MOJICHbIE NYMU UX PeUleHUsl, OCHOBbIBAACL HA eCMEeCMBEHHO-HAYYHBIX 3HAHUSAX,

—  HAX00UMb 83AUMOCEA3U MENCOY CMPYKMYPOU U hyHKyuell, npuduHou u
creocmeuem, meopuell U Gakmamu npu amaiuze npooOIeMHbIX Ccumyayui U
000CHOBAHUU NPUHUMAECMbBIX pPeuleHUll Ha OCHO8e eCMeCmEeHHO-HAYYHbIX 3HAHUU,
NOKA3bI8AMb 83AUMOCE53b MEHCOY 001ACMAMU eCMeCmE8eHHbIX HAYK.

1.4. Koan4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl Y4e0OHOI0 IpeaMeTa:

O06bem oOpazoBaTeNbHOM porpaMMel 231 yac, B TOM YucIIe:

PaGota oOyuaromuxcsi BO B3aMMOJICHCTBUH ¢ TIpernoiaBareneM — 154 vaca
KOHCYJIbTAIIMI B CAMOCTOSITENIbHON paboThl 00yUarorerocs - 77 4acoB



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0bem yueOHOro npeaMera U BUAbI y4eOHOH padoThI

Bun yueo6Hoii padoThl Oobvem uacos

O06BeM 00pa3oBaTEIbHON MPOTPAMMEBI 231
3aHATHUSI BO B3aMMOJICHCTBUM C IPEIOIABATEIEM 154
B TOM YHCJIE: JEKIIUH, YPOKH 121

IIPAKTUYECKUE 3aHATHUS 23

71a00paTOPHBIC 3aHATHS 10
CamocTosiTesnbHas paboTa 00yJaromerocs 77
Ilpomesricymounan ammecmayusn 8 popme ougghepeHyupo8anrHoco 2
3ayema
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2.2. TemaTu4ecKkuil IJIaH U coJiep:kaHue yueOHoro npeamera EcrecrBozHaHue

HaumenoBaHue pazae/ioB Copep:xanue y4edOHOro MaTepuaJia, IaGopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHAsA padoTa O60beM | YpoBeHb
H TeM ol0yyammxcs YacoB | OCBOEHMH
1 2 3 4
1 kype, 1 cemecmp
Paznen 1. DU3UKA.
Tema 1.1. 1 IBOJIIOIUS €CTECTBEHHOHAYYHO! KAPTHHBI MUPA.
D BOJTIOIHS Cuctema Hayk O TIPHpPONE, HMX pOIb B TIO3HAHUHM OKPYKAIOMIETO MHpa W Pa3BUTHH [WBIIIM3ALIUH. DBOIIOIL
eCTecTBeHHOHay'-lHOﬁ eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa. ECTeCTBeHHOHay‘IHaH KapThHa MHpa HU €€ BayKHEHIIIE COCTAaBJIAOIINEC.
KapTUHBI MHUpa. ECTGCTBGHHOH&}/‘{H]}II\/’I METOJ IIO3HaHHA €ro COCTaBJIAKOIIUC: Ha6ﬂf0ﬂ,el—[lde, HU3MEPECHUEC, ISKCICPUMCHT, TUIIOTE3a, MOICJIb, 2 2
Teopust. EAMHCTBO 3aKOHOB TMPHPOIBI M COCTaBa BemlecTBA BO BceenenHoil. MuKpoMmup, MaKpOMHp, MeTraMup, HX
[IPOCTPAHCTBEHHO — BPEMEHHBIE XapaKTEPUCTHUKHU. CucTeMHBI TOAXOX B ecTecTBO3HaHMW. Hawmbonee BaKHbBIC
C€CTCCTBCHHOHAYYHBIC MJICH U OTKPBITUSA, ONIPCACI/IAOIINEC COBPEMCHHBIC 3HAHUS O MHUPE.
Tema 1.2 Coaep:xkanue yueOHOro MaTepuajia
MexaHu4ecKkoe IBUKEHHUE. 2 | Mexannveckoe JBU:KeHHE. XapaKTePUCTHKH.
Mexanuueckoe aBwxkeHne. OTHOCUTEIBLHOCTh MEXAHMYECKOro aBmkeHus. CrocoObl OMMCaHUs BUKEHHUS. Mexanuka, 2 2
CUCTEMBI OTCUCTA, JABIKCHHUE TOUKH W Tella, OJ0KCHNE TOYKU B MIPOCTPAHCTBE. XaPAKTEPUCTHKH MEXaHHYECKOTO TBIDKCHUS:
epeMenIeHne, CKOpPOCTh, YCKOpeHne. JIleMoHCTpanys OTHOCHTETFHOCTH JBM)KEHHS, BUIIOB MEXaHHUECKOTO ABIKCHHS.
CamocrosiTeJibHAsE padoTa 00yYalOIMIMXCsi: BEIOJHEHNE pedepaToB «JIBIKEeHNE TOUKH B Tenay, «CIocoObl ONMCAHMS TBUKCHIS. 2 3
Tema 1.3. Cozep:kanue y4e0HOro MaTepuaia
3aKOHBI IMHAMHKH. 3 3akonn! nuHamMuku Herorona.
B3aI/IMOlIeI\/'ICTBI/Ie TEJI. 38.KOHI)I HreroTona. HpI/IHHI/IH CyNEeprno3nuinuu Cuil. IICMOHCTpaHI/ISI WHCPTHOCTU TEII, paB€HCTBA H 2 2
MPOTUBOIOJIOXKHOCTH HAMIPABICHUS CHJI ICHCTBUS U MPOTUBOACUCTBUS, HHEPTHOCTH TeJia, 3aBUCHMOCTH YCKOPEHUS Tella OT €ro
MAacCCHI M CHJIBL, IEHCTBYIOMICH Ha TEJO.
CamocrosiTeibHasi padoTa 00y4YalOIUXCsi: PEHICHUE 33124 HA 3aKOHbI JUHAMUKU 1 3
Tema 1.4. Conep:xkaHue y4e0HOro Matepuajia
Cuiibl B ipupoje. 4 3aK0H BCEMUPHOTO TSATOTEHUS. 2 )
3akoH BcemHpHOTO TiAroTeHus. HeBecomocth. Cmia Tskectu. Cuia BCeMHpHOTO TsroTeHus. Bec Tema. ['paBuTanmoHHas
moctostHHas. VckyccTBeHHBIE cITyTHUKH 3emitu. [lepBas kocMudecKasi CKOpocTb. JIeMOHCTpaIysi HEBECOMOCTH.
5 Cuanl B npupope. P 2
Cuiibl B IPUPOJIC: YIPYTOCTh, TPEHUE, CHIIA TsDKeCTH. VccnemoBaHre 3aBUCHMOCTH CHIIBI TPEHHSI OT BEca Tela.
CamocrosiTesibHasi pa6oTa 00y4alIIUXCA: TONTOTOBKA Co00IeHus «AHnpusiH HukoaeB — TpeTHii KOCMOHABT IIJIAHETHI» 2 3
Tema 1.5. Coaep:xanue yueOHOro MaTepuasa
Mexanuveckue 6 MexaHnuveckue KoJieOaHusl. 2 )
KO0JIeOaHU . Mexanndeckue konmebanus. Ilepuon u wactora KoynebaHWi, amrumrtyna, ¢a3za. CBoOOIHBICE W BBIHYXKICHHBIC KOJICOAHUS.
JleMoHCTpanusi CBOOOJHBIX ¥ BBIHY)KICHHBIX KojcOanuii. CBOOOTHBIC M BBIHYK/ICHHBIC KOJICOAHUS.
7 | IpakTnyeckas padora. U3yyeHne 3aBHCHMOCTH MePHOIA KOJTeOAHN HUTAHOIO MAasITHUKA OT UIMHBI HUTH. P 3
Omnpenenenne yCKOpeHusi CBOO0IHOTO MaieHNs] HUTSHOTO MasiTHUKA.
Tema 1.6. Coaep:xanue yueOHOro MaTepuasa 2 2
Mexann4eckue BOJHBI. 8 | MexaHu4YecKHe BOJIHBI. 3BYKOBbI¢ BOJIHBI.

Mexanuueckue BosHbl.  CBoiicTBa  BoiH. J[nuHa BonHbL [lomepedyHbie ¥ MPOAOJbHBIC BOJIHBI. YJBTPa3ByK H €ro
HCIIONB30BAaHNE B TCXHUKE W B MeauiiiHe. JleMoHcTpanusi 00pa3oBaHusl U paclpOCTPAHCHHS BOJH, KOJNEOIIOIIETocs Telda KaK
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| HNCTOYHHUK 3BYKaA.

KoHCyJIbTAIMH M CAMOCTONATEIbHASI pa00Ta 00yYaIOIIUXCS: PEIICHHE 3a1ad Ha JUTHHY BOJHBIL.

Tema 1.7.
OCHOBBI MOJICKYJISIPHO -
KHHETHYeCKOH Teopuu.
Macca u pa3mepsl

Cone

JKaHMe Y4eOHOro MaTepuaja

9

ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BellecTBA.
Hctopust aromuctuueckux yuyeHHH. JlUCKpeTHOe CTpoeHue BellecTBa (MOJEKYJbl, aTOMbI, AJIE€MEHTAPHbIE YaCTUIIBI).
HabmiofmeHnss ¥ ONBITHL, HOATBEP)KIAIONIME AaTOMHO-MOJIEKYJISIPHOE CTpPOCHHME BellecTBa. Macca M pa3sMepsl MOJEKYI.

MOJIEKYJI. Jemonctpanus auddy3um.
CamocTosiTeTbHAsE padoTa 00y4YalOLIUXCsI: BBHIOJHEHUE MPE3CHTAINH « BpoyHOBCKOE ITBIDKEHUE)
Tema 1.8. Coaep:xkanue yueOHOro MaTepuaja
TenyioBo€e IBH:KEHHE. 10 | TemoBoe nBu:kenne. Moaeab HAEeaJILHOTO ra3a.

TemoBoe nBwxenue. Temneparypa — Mepa cpeJHEl KWHETHYeCKON SHepruu dyactull. TemmnepaTypa u e€ uzmepenue. Jlapienue
HICATBHOTO ra3a. JIeMOHCTpAIIUs IBUKCHHUSI OPOYHOBCKUX YACTHIL.

CamocrosiTesibHAas padoTa 00y4yaloIMXCsi: pelieHue 3a1ad.

Tema 1.9. Coaep:kanue yue0HOro MaTepuajia
ArperaTHble COCTOSTHUS 11 ArperaTHble COCTOSIHMS BelllecTBa.
BellecTBA. OOBsCHCHHE arperaTHBIX COCTOSHHUI BellecTBa M (Da30BBIX MEPEXOJOB MEXIY HHMH Ha OCHOBE aTOMHO-MOJIEKYJISPHBIX
npeacrasiaennil. Oceanas xu3Hb. CBOICTBa ra3oB, JKUJIKOCTEH, TBEPAbIX Tel. JKuaKue KpucTaulbl.
CaMocTosiTeIbHAsI padoTa 00YYAIOLINXCSI: 3aMOJHUTH Tabauy «Pa30Bbie MEPEXOaby»
Tema 1.10. Coaep:xanue yyeOHOro MaTepuasa
3aKkoH coxpaHeHHs 12 | 3akoH coxpaHeHMsI JHEPTrUM B TeNJIOBBIX NpoLeccax.
JHEPrUH B TEMJIOBBIX IlepBeIii 3akoH TepMOAWMHAMHUKH. BHYyTpeHHss sHeprusa. [lepBelii 3akoH TepMOAWMHAMHUKH. [lopsmok - Oecrmopsmiok u
npoueccax. HEOOpaTHMBIA XapakTep TEIUIOBBIX IPOIecCOB. BTopoe Hawasio TepMoIMHAMUKH. VI3MEHeHHe BHYTPEHHEH SHEPIHU.
Tepmoaunamuka. Pabota B Tepmogunamuke. KommdecTBo TemtoTel. [IpuMeHeHHE MEpBOTr0 3aKOHA K Pa3IMYHBIM IPOLECCAM.
JleMoHCTpanusi U3MEHEHHs] BHYTPEHHEH SHEPruM TeJ IpH COBeplleHHH paboThl. [IpoBeneHue nccienoBaHuii U HAOJIOICHNUI
MIPOIIECCOB MEPEX0ia OT MOPsiiKa K OeCopsIKY.
13 | DuTponus.
OHTponss B HEPAaBHOBECHOW TepMOAWHAMHKE. TepMOIWHAMHKA HEPABHOBECHBIX IIPOIECCOB. DHTPONHS B PAaBHOBECHOM
cratucTryeckor pusuke. Madopmanus
CamocTosiTeIbHAsE PadoTa 00yYAKIINXCS: PEIICHIUE 33129 Ha 3aKOHBI TEPMOJHMHAMHUKH.
Tema 1.11. Coaep:xkanue yueOHOro MaTepuajia
TensioBble ABUTaATEIN 14 | TenJioBble ABUTATE]IH.
KITZ tennoBbix aBurateneid. TemnoBble MallWHBI, UX NpUMEHEHHE. TeruioBble ABUratend. [IpuHIMNBI JEHCTBUS TEIIOBBIX
nBurareneil. JleMoHcTpanmsi yCTpOWCTBA MapOBOH TYpOHUHBI
15 | TenjioBbIe ABUTaTeIN U OXPAHA OKPY:KAIOLIEH cpebl.

OxpaHa Opr)I(aIOHICﬁ Cpcabl. DKOJOTHICCKHIE HpO6J’I€MBI, CBA3AHHBIC C Pa3BUTUCM DHCPICTUKH, TPAHCIIOPTA U CPCACTB CBA3U.

CamocrosiTesibHasi padora odyuarommxcsi: pemenue 3anad Ha KIIJ[ gBurarenei.

Pasnen 2.
BUOJIOI'USL

Tema 2.1. Cojaep:xkanue yueOHOro MaTepuajia
OpranusMbl 16 | OcHOBHBIE IPU3HAKH KUBOTO.

OCHOBHEBIE IIPU3HAKH JKUBOT'O: IMUTAHUC, ObIXaHUE, BBIACIICHUEC, PAa3APaA)KUMOCTh, IIOJABHUKHOCTh, PA3MHOKCHHUEC, POCT U Pa3sBUTHC.
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| Housitie «opraumsmy». IToHsTHE WKH3HBY. PasHo0Gpa3He )UBBIX OPraHU3MOB, IPHHIIIIE HX KIACCH(HKALMH.

KOHCyJILTa].[PIPl H CAMOCTOATEC/IbHAsA paﬁoTa 06yqamumxcs1: HanucaHue 3cce  «Ku3Hb - 3T0... »

Tema 2.2.
KiierouHoe ctpoenue

Conep:xanue yue0OHOro MaTepuasia

17

Knerka — eTHHHMIIA CTPOEHHS U KU3HEIeATeILHOCTH OPraHN3Ma.

Knerka — eanHuIa CTPOGHUS U KHU3HEASATEIBHOCTH Oprann3Ma. KiierouHoe cTpoeHHe KMBBIX OpraHu3MoB (auddepeHimanus
KJIETOK B OpraHu3Me, OOMEH BEIIECTB U ITPEBPaIleHHe SHEPTUH B KIIETKE, JIEJICHUE KIETKH, OTUIOI0TBOPEHUE).

Knerounas teopus. OpraHouasl kieTkd. CpaBHEHHWE PACTUTEIBHOW WM JKMBOTHOW  KJIETKH.  bBHOTEXHOJIOTHH
(MUKpOOMONIOTHYECKUH CHHTE3, KJIETOYHas U TeHHas uHkeHepus). KioHupoBaHume. DTudeckue NpoOJIeMBbl, CBSI3aHHBIE C
pa3BUTHEM OMOTEXHOJIOTHH.

IIpakTnyeckas padora. PaccMaTpuBanue KJIeTOK U TKaHeH B MHUKPOCKON
[TpoBeneHne NpOCThIX UCCIESIOBAHUIN M HAOIIOICHUH KIETKHU 0] MUKPOCKOIIOM

KOHCyJILTaHHPl H CAMOCTOAATEC/IbHAsA p360T3 06y‘-lalOIIII/IXCﬂ! BbBITNIOJIHCHUEC ITPE3CHTALUN ((I/ICTOPI/ISI H3YYCHUS KIICTKN»

Tema 2.3. Conep:xkaHue y4e0HOro MaTepuajia
MeTa6o1u3m 18 | OOMeH BeliecTB M NpeBpallleHUe JHEPIUH B KJeTKe.
OOMeH u BelecTB W IIpeBpalleHue dHeprud B Kierke. OOecrieueHne KIETOK PHEPrHeil 3a CUeT OKHMCICHUS] OpraHMYecKHX
BEIIECTB NpPH ydacTHHW W 0e3 ywactus kucinopoma. PortocmHre3. IIpoBemeHne TPOCTHIX HCCICTOBAHWN W HAOIIOICHUIHA
KaTaJIMTHYECKOI aKTHBHOCTH (DEPMEHTOB.
Tema 2.4. Coaep:xkanue yueOHOro MaTepuaia
HyxkJienHOBbIE KHCJIOTBI 19 | Moaekyaa JTHK

Monekyna JIHK — Hocutens HacneacTBeHHON nHpopmanuu (ctpykrypa moinekyn JHK, ren, renetnueckuil Ko, MyTarus u
MaTpUYHOE BOCIIPOM3BOACTBO OeikoB).  Marpuna st cunte3a Oenka. Yasoenne JIHK. . Buocunres OenkoB. OOmHOCTH
MH(POPMAIMOHHBIX MPOLECCOB B OMONOTHUYECKHUX, TEXHUIECKUX M CONMANBHBIX cucTeMax. AHanu3 uHpopmanun. [Iposenenue
NPOCTBIX MCCien0Banui u Habmoaerni pervmkanuu JJHK. JlemoncTpanus oOobemHON Moxenu mojekyJst JJHK.

KoHcyJbTanuu u caMmocTosiTeIbHas padoTa 00ydyalommxcsi: 3amnoyiHenue tabnuipl «HykiieMHOBbBIE KUCIOTHI»

Tema 2.5. Coaep:xkanue yueOHOro MaTepuajia
IBOIIOLHSA 20 | YpoBHM OpPraHM3aly »KUBOI MPUPOABI.
YpoBHH OpraHW3alMy JKUBOW TPUPOJBI: KJIETOUHBIM, OpPraHWU3MEHHBIA, HAJAOPTaHU3MEHHBIA. ODBOJIONUS >KUBOTO.
Buopasznoobpasue. buocucTeMHast opraHu3alyst XKu3HH (KIETKa, OPraHu3M, TOMYJISIIHSL, JKOCUCTEMA).
CamocrosiTeJibHAsE padoTa 00y4YalOIMXCsi: 3alloJIHeHUE TaOuuIbl «JloKa3aTebCTBa DBOJIOLIAN
Tema 2.6. ConeprkaHne y4e0HOro MaTepuasia
Hanpasasiomuii ¢paxrop 21 | JBMKyIIHE CHJIBI IBOJIIOLNH.

IBOJIIOIUM Bromormaeckas sBomoIus (HACIEICTBEHHOCTh M M3MEHUYMBOCTh OPTAaHU3MOB, €CTECTBEHHBIH 0TOOD, THIIOTE3a MPOUCXOKACHHUS
JKU3HH, TPOMCXOXACHUS UeNOBeKa). OBOMIOUUA: (U3NYECKUH, XUMHUYecKHMH u Ouonormueckuii ypoBHH. [Iporecce
camoopraHuzamu. MoanpuKamoHHas, HaCIeICTBEHHAs U3MEHYNBOCTh. MyTanoHHass U3MEHIYUBOCTh. CITydaifHbIC MTPOIIECCHI
1 BEPOSITHOCTHBIE 3aKOHOMEPHOCTH. OOOITHOCTh MH(POPMAIIOHHBIX MPOIECCOB B OMONIOTHIECKUX, TEXHUIECKUX M COITHATHHBIX
cucreMax. [oGanbHbIe 3KOJIOrHYECKHe MPOOIEMbl U KOHLECHIIUS YCTOMYNBOTO Pa3BUTHS.

Ponp wn3MeHUYMBOCTH B 3BOJIIOLIMOHHOM Ipouecce. JIBMKylime CHIIBI DBOJIIOLUHU: HACIEICTBEHHOCTb, W3MEHUYUBOCTE.
JleMoHCTpanys pacTeHNH U KUBOTHBIX, IILTIOCTPUPYIONTIX H3MEHUHBOCTD, HACIEICTBEHHOCTD, IIPHUCIIOCOOIEHHOCTD.
IpakTnyeckas pa6ora. U3MeHYHBOCTH OPraHU3MOB.
HccnenoBanue n3MEHUNBOCTH OPTraHU3MOB.
Tema 2.7. Coaep:xkanue yueOHOro MaTepuajia
IKOCHCTEMBI 22 | IouaTus OMOreoLeH03a, IKOCHCTeMbI U Onochepsbl.

IlonsTHa OnoOreomneHo3a, 3KOCHCTEMBI M OHOC(epbl. YCTOWYMBOCTh 3KOCHCTEM. (DYHKIMOHAIBHBIE TPYNIBI OPTaHU3MOB B
coobmectse. [Tpumepsl skocuctem. IToTOK 3HEpruu M KpyroBOpOT BEWIECTB B 3KocHcTeMe. [IpeoOpazoBanue m coxpaHeHue
SHEPruM B KMBOM M HEeXMBOHM npupoje. CBOWCTBAa 3KOCHCTEM: YCTOWYHMBOCTh, CAMOPETYJISIIHSL, CMEHa 3KocucTeM. buocgepa —
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riobanbHas 3KocucreMa. KowmmoneHTsl Oumocdepsl. buocdepa, pomns uwenoBeka B Oumocdepe. IIpoBenenne mpocThIx
WCCIE0BaHNI 1 HAOJIOICHUH B3aMMOCBSI3€H B SKOCHCTEMAX (Ha MOJIETISIX) .

CamocrosiTeJibHasi padoTa 00y4YaloImMXCcsi: BEIMOTHEHWE Tpe3eHTannn <« Ku3Hb 1 Tpyasl BepHaackoro B.M.»

Tema 2.8.
DaKTOpPHI cpebl

Cone

JKaHHUE yqeﬁuoro MaTepuaJia

23

Ikosorndeckne GakTopsl
Okonornyeckne (akTopsl. BozmelicTBHe SKomormdecknx (akTOpPOB Ha OPraHM3M UeNOBeKa.  AOWOTHUYECKHe, OMOTHYECKHE
(haxTOphI cpeibl. DKCKYPCHs; AaHTPONIOTEHHOE BO3ACHCTBHS Ha OKPYIKAIOIIYIO CPEeLy.

CamocrosiTesibHasi  padoTra o0ydyarommxcsi: 3armojHeHHe Tabimibl « IlpucriocoOiieHHs XMBOTHBIX M pacTeHH K (akTopam
OKpY>Karolen cpebh»

Tema 2.9
AHTpPONOreHHbIH (PpaKTOp

Copne

JKAHHUE yqeﬁﬂoro MarTepuaja

24

Bausinue 1esiTeIbHOCTH YeJI0BEeKAa HA IPUPOAY

BJ'II/ISIHI/Ie ACATCIIBHOCTH YECJIOBCKA Ha Opr)KaIOH.[y}O Cpez[y (}IIIOXI/IMI/IKaTLI, MPOMBIIIJICHHBIC OTXOABI, paguanusas W OPYruc
3arpsisHenus). PallMOHANBHOE MPUPOIONOJIb30BaHUE. be30macHOe WCIOJIb30BAHUE BEHICCTB OBITOBOW xumuu. JludHas
OTBETCTBEHHOCTh 4YEJIOBEKa 3a OXpaHy OKpyxkatouieil cpenbl. ChyuaiiHble MNpOLECCHl U BEPOSTHOCTHBIE 3aKOHOMEPHOCTH.
['moGanpHBIe 3KONOTHYECKHE MPOOIEMB! M KOHLIEIINS YCTOMYMBOTO Pa3BUTH. AHAIN3 CUTYyallli, CBA3aHHBIX C TOBCETHEBHOI
KU3HBIO 4enoBeKa: dPPEKTUBHOTO U OE30MCHOTO HCIOJIb30BaHUSI BEUIECTB OBITOBOW XUMHH; JIMYHBIX JACUCTBUN MO OXpaHe
OKpYXKarollel cpeibl.

CamocTosiTeibHasi padoTa 00y4aroIMXCsl: BBIOJHEHNE IIpe3eHTaluu «YenoBek u mpupoaa»

Tema 2.10. ConeprkaHne y4e0HOro MaTepuajia
MumeBapuTe/ibLHast 25 IInranue. [Inmesapenne
CHCTEMA. TkaHu, OpraHbl M CHCTEMa OpPraHOB 4YeloBeka. [lutanwe. 3HauCHWE MHTAHUS UL POCTA, PA3BUTUS M KH3HEICSITEIBHOCTU
opranusMa. [IpoGieMsl palMoOHaIBLHOTO MUTaHUs. [luieBapeHe Kak mporece (U3nYecKoil U XUMHUYECKOH O0O0paOOTKHU IIHIIH.
duznyeckne M XUMHYECKHE MponecCbl B OpraHu3sMe 4YCJIOBCKaA. (DepMeHTbl u CbepMeHTaTI/IBHble pCaKkuu. CI/ICTeMa
MMUIIEBAPUTENBHBIX OPraHOB. AHAJIN3 CHTYalllii, CBA3aHHBIX C MTOBCEIHEBHON JKH3HBIO HUETOBEKA: BBIOOpA TUETHI W PEKIMa
MNIUTaHU.
26 IIpakTnueckas padora. JleficTBHe CTIOHBI HA KpaxMaJl.
[MumeBapeHne Kak mporuecc Gpu3ndeckoi u XuMuIeckoil 06padotku mumu. CrcTeMa MUIIEBAPUTEIBEHBIX OPTraHoOB.
CamocTosiTeibHAsE pPadoTa 00y4aIOIIUXCS: 3aM0THEHNE Ta0MUIBl « DYHKIINH MMUIIEBAPUTEIBHBIX OPTaHOBY.
Tema 2.11. Coneprxanne y4eO0HOr0 MaTepuasia
27 3a0oJieBaHNS MUIIEBAPUTETbHOI CHCTEMBI

YesnoBek 1 310pOBbe

[IpenynpesxieHne MUIIEBBIX OTPABJICHUH — OpIOIIHOTO THU(]A, TU3EHTEPUH, X0Jepbl. ['acTpUT U HUPPO3 NEUSHH KaK pe3ysibTar
BIIMSIHUS AJIKOTOJIsl U HUKOTUHA HA OPraHu3M.

CamocTosiTeIbHAsE PadoTa 00y4YAKOIIMXCS: 3aTI0JHEHHE TaOIHUIbl « BUabl HHOEKITMOHHBIX 3a00JICBaHUI

Tema 2.12. Copep:xanue yueOHOro MaTepuaJia
Jbixanue. 28 | Opranbl AbIXaHHS.
JpIxaHue opraHu3MOB Kak CIoco0 moiydeHus sHeprun. Oprassl qpixaHus. JKu3HeHHAs eMKOCTh JISTKUX. TpeHHpOBKa OPraHOB
IeIxaHus. boje3sHu opraHoB ApIXxaHus U ux npogunaktuka. Kyperne kak (aktop prucka. J[eMOHCTpaIis H3MEePEeHUS KU3HEHHON
E€MKOCTH JICTKHX CITHPOMETPOM.
CamocTosiTelbHast padoTa odyyarommxes: Hanncanue coobmenus «Kypenne kak (pakTop puckay.
Tema 2.13. Coaep:xanue yueOHOro MaTepuasia
OmnopHo - aBUraTejbHas | 29 JBu:KkeHuUE.
cucreMa Jsmxenne. KocTu, MBIIIIBI, CYXOXHIUS — KOMIIOHEHTHI ONOPHO-IBUTATEIIFHOW CHCTEMBI. MBIIICYHbIE IBIDKCHUS H HUX
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peryisius. M3MeHeHHe MBIIIEI IpH TPEHUPOBKE, MOCIENCTBHA THHNOAWHAMUH. [IpUYMHBI HapyIICHUS OCAHKH W Pa3BUTHA
mockocronwsl. JleMoHCTpanus: Y TOMJICHUE MBI ITPH CTaTUYECKON W JIMHAMHUYICSCKOM padoTe.
CamocTosiTesibHasi padoTa 00ydalouuXcs: HanucaHue coodueHust « [IpuunHbI HapyIIeHUs] OCAaHKH U Pa3BUTHUS IUIOCKOCTOIHUS 1
Tema 2.14. Coaep:xanue yueOHOro MaTepuaia
Kposenocnas cucrema. 30 BuyTpenHss cpega opranusma.
BHyTpeHHSISI cpema opraHu3Ma: KpOBb, TKaHEBas JKHAIAKOCTh, JuM@a. OcHOBHBIC (yHKIHMH KpoBU. KpoBeHOCHas cucTeMa. )
NMMyHUTET 1 IMMYHHAsI CHCTeMa. DIIEKTPOMArHUTHEIC SIBJICHUS B )KMBOM OpraHM3Me (OpraHW3Me YellOBeKa): ICKTPUICCKUE
PHUTMBI CEp/Illa U MO3Ta. DIEKTPOXUMHYECKasi IPUPO/ia HEPBHBIX UMITYJIbCOB. JleMOHCTpanus: paccMaTpuBaHHE KPOBH YEJIOBEKa
W JIATYIIKH [T0JT MEKPOCKOITOM.
Tema 2.15. Coaep:xanue yue0HOro MaTepuaja
MuKpOOpPraHu3Msbl 31 bakrepun u BUpYyCHI
bakTepun W BHPYCHl Kak NpuU4MHA WHEKIMOHHBIX 3aboneBanuid. [Ipupona BupycHbIx 3aboseBanuid. [lpunimn jaedcTBus 2
HEKOTOPBIX JIEKAPCTBEHHBIX BellecTB. JleueHne u mpodwiakThka. AHAU3 CUTYallHii, CBS3aHHBIX C IMOBCCIHCBHON IKHU3HBIO
YeroBeKa: MPOQUIAKTHKY U JICUCHHS HHPEKIIMOHHBIX 3a00IeBaHUI.
KoncyabTanuu u camocTosiTeibHasi padora o0yuarommxcs: 3amonHenne Tadmuisl «Kimaccudukamus 6akTeprii, 0COOEHHOCTH UX P
CTPOCHHUS.
Tema 2.16. Coaep:xanue yueOHOro MaTepuasia
I/IH}lﬂBl/ll[yaﬂbHOe 32 Onrorenes. 2
pa3BUTHE OPraHH3Ma WunuBunyansHoe pasButHe opranusma. IlonoBoe cozpeBanune. MeHcTpyanus u noswmonusi. Omionorsopenue. O6pasoBaHue u
pa3BUTHE 3apOABIIIA U IUI01a. BepeMeHHOCTh M POJIBL.
33 BiausiHue HAPKOTeHHBIX BellleCTB HA Pa3BUTHE U 310POBbE Yel0BeKa.
BrusiHre HapKOTeHHBIX BeUIecTB (Tabaka, aJKorois, HAPKOTHKOB) Ha Pa3BUTHE U 3[I0POBBE UeNIOBEKA. broxmmudeckas ocHOBa 1
HUKOTHHOBOH, AJIKOTOJIEHOW M HAPKOTHYECKOH 3aBHCHMOCTEH.
IIpaxkTnyeckas padora. Biusinne HapKOTreHHbIX BelleCTB HA OPraHu3M |
I/ICCJ'IeI[OBaHI/Ie BJIMAHUC HAPKOTCHHBIX BCIICCTB HA OPraHU3M
34 HacJjiencTBeHHbIE U BPOXKI€HHbIE 3200/1eBaHUS.
HaCﬂeﬂCTBeHHbIC 3aKOHOMCEPHOCTH. I'enom uyesnioBeka. I'eHeTHyecku O6yCﬂOBﬂ€HHbI€ 336OJ1€B3HI/IH 1 BO3MOXXHOCTb HX JICUCHUS.
Hacreacreennslie u BpoxkIeHHBIC 3a00neBanms, nepenatomuecs monossiM mytem: CITNJ. cudunmc u np. buorexnomorun. >
buotexnosornn (MUKPOOMOIOTHYECKUI CUHTE3, KIETOYHAs W TeHHas uHkeHepus). ['eHHas, kneTouHas wmkeHepus. OreHka
9TMYECKUX U IIPAaBOBBIX aCIEKTOB DPAa3BHUTHsS HEKOTOPBIX HCCIeNoBaHMKA B OuoTexHosormu. KiloHmpoBanue. DTHuYecKue
IPOOJIEMEBI, CBI3aHHBIC C PAa3BUTHEM OMOTEXHOIOTHH.
KoncyabTanuu ¥ caMocTOsATeIbHAsE padoTa 00y4YaloUIUXCsl: peIIeHHe TeHeTHIECKUX 3a1a4 4
Hroro 3a 1 cemecTp 102
Obsi3amenvHol ayOumopHOU Hazpy3Ku 00yuarwe2ocs, 8 mom 4ucie 68
-nabopamopHuix pabom -
- NPAKMUYeCKUX 3aHAMU 7
Kouncynemayuii u camocmosamenvroti pabomul 00yuaoue2ocs 34
2 cemecmp
Paznen
XUMMUS
Tema 3.1. Coaep:xkanue yueOHOro MaTepuaja
PactBopsl 35 | llepuoanuecknii 3axkoH u Ilepuoanyeckasi cucTeMa XUMUYECKHUX 3JIEMEHTOB. 2

HCpI/IOI[I/I‘IeCKI/II\/’I 3aKOH " HCpI/IOZ[I/I‘ICCKaH CHCTEMa XMMHUUYECKHUX DJIEMEHTOB. CBS3b MCKAY CprKTypOﬁ MOJICKYJ U CBOMCTBaMU

BCHICCTB; HCOPraHUYCCKUC M OPraHuvYCCKHC BCLICCTBA. Hpnpoz[a XAMHUYCCKOM CBS3M W MEXaHH3M XHMHUYCCKOU pCaKuu
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(CKOpPOCTh peakilny, KaTaJlu3, XUMHIECKOE PAaBHOBECHE)

36 | lIpakTHyeckoe 3aHATHe. PelieHne 3a1a4 HA BbIYHC/JIEHHE MACCOBOI /1014 BellleCTBA B pacTBope.
Pemenne 3amau. MaccoBas oJIst BEIIECTBA B pacTBOpE Kak CIIOCO0 BBIPaKEHHS COCTaBa PACTBOPA.
KoHCyJabTalIUK H CAMOCTOATEIbHASL Pa0d0TAa 00YYAKIINXCS: PCIICHHUE 33J1a4 [0 XUMHUYECKUM (hopMysiaM
Tema 3.2. Coaep:xkanue yueOHOro MaTepuaja
Boaa. 37 | Boaa BOKpyT Hac. 5
VICTOMHMKH 3arpsI3HEHust Boma Bokpyr HaC. ®dusuveckue U XMMHUYECKHUE CBONCTBAa BOIBL. PacTBOpEeHHE TBEpIBIX BEIIECTB M Ta3oB. JleMOHCTparus
epenl (hU3M9IeCKOT0 CBOKCTBA BOABI: TIOBEPXHOCTHOE HATSHKCHHE, CMAYNBAaHUE, 3aBICUMOCTH PACTBOPUMOCTH TBEPIBIX BEIIECTB U Ta30B
OT TEMIICPATYPhL. 3arpsA3HUTEH BOJIbI U CIIOCO0BI 0urcTKU. OnpecHeHne BoIbl. BomHbIe pecypehl 3emiu.
JeMoHCTpanus cCrioco00B pa3eNieHus cMeceii: GUIbTpoBaHue, IUCTHILISINS, ISIATEFHAS BOPOHKA. JINYHAS OTBETCTBEHHOCTh
YeIoBeKa 3a OXpaHy OKPY KAOMICH CpeIbl
38 | JlaGopaTopHasi paboTa. AHAJM3 COJepPKaHUs PUMeceii B BojIe.
Omnpenenenue coaepkanue npuMmeceit B Bojie. MccienoBanre METOI0B OUUCTKHU 3arpSA3HEHHON BOJIBI.
39 | IlpakTH4YecKoe 3aHATHE. YCTPAHEHHE KECTKOCTH BOIBI
KauectBo Bozpl. XKecTkasi BOa U e yMsTUCHHE.
Tema 3.4. Cojepsxanue yueOHOI0 MaTepHaia
ATMocdepa H KIHMAT. 40 | XumMuuecKmii COCTaB BO3IyXa.

Atmocdepa 1 kmuMaT. XUMHUYECKHIA cocTaB Bo3ayxa. [Ipupoaa xumudeckoi cBsi3u . O30HOBBIE IBIPHI. 3arpsi3HeHne aTMochepbl
u ero wucroyHwkd. JlemoHcTpamms : OmnpeneneHne XHUMHYECKOTo cocraBa aTtMmocdepsl. Mimepenume ypoBHi CO»
Oo6Hapyxenust CO, B BBIIBIXaEMOM BO3JIYXE.

CamocrosiTesibHasi padoTa 00y4yaloIMXCsi: HamMcaHue cooOImmeHus «3arpsa3aenne atmocdepnl B UPy.

Tema 3.5. Coaep:xanue yueOHOro MaTepuasa

Kuciorsl 41 | KuciioTHble 10xau.
Kucnotsl, momyuenue, coiictBa. [lokazarens kucnoTHoctH pactBopoB pH. Kucmorasie moxmu. Kucmotsl u menoun. CBs3b
MEXIY CTPYKTYpOH MOJIEKYJ M CBOWCTBAMHM BEIIECTB, HEOPraHWYECKHE BellecTBa. MeXaHU3M XHMHUYECKOH peakiuu (CKOpOCTh
peakIuu, Kataiu3, XHUMHUYeCKoe paBHOBecue). JleMoHcTpanus: MexaHu3Mm 0oOpa3oBaHUs KUCIOTHBIX Aoxnei. [IposenecHue
MIPOCTHIX MCCIICIOBAHUH 1 HAOIIOACHUH 3aBHCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIMU OT PAa3IHYHBIX (PaKTOpOB ( TeMITEpaTypHl,
KaTaJln3aTopa)
JlaGopaTopHas padora: U3yueHue pH pa3TuuHBIX pacCTBOPOB ¢ MOMOIILI0 YHHBEPCAJLHOT0 HHIUKATOPA.
Mexanu3Mm 00pa30oBaHUsI KACIOTHBIX HOXIeH. JleMoHCcTpanus u3y4deHust pH pa3aiyHbIX pacTBOPOB C MOMOIIBIO YHUBEPCATLHOTO
uHIUKaropa. [IpoBeneHHe MPOCTHIX MCCIICAOBAHMIA W HAOIOACHUI W3MECHCHHUI CBOWCTB BEIICCTBA MPHU W3MCHCHUH CTPYKTYPBI
MOJICKYJI.

42 | IpakTnyeckoe 3aHaTHEe. Perienue 3a1a4 Ha BbIYMC/IeHHE KOHIEHTPAIUH PACTBOPOB.
Pemenne 3a1a4 Ha BRIYHCIICHNE KOHIICHTPAIIUN PACTBOPOB
KoHcyabTamust ¥ caMOCTOSITeJIbHAS PaGoTa 00y4aIIMXCsl: BBIIIOJIHEHHE JIOMAIIHET0 JKCIEPUMEHTA: S0 B YKCYCHOW KHCIIOTE
Tema 3.6. Coaep:xanue yueOHOro MaTepuasia
MpoayKThl NHTAHKS 43 | XuMH4eCKHid cOCTaB NPOAYKTOB MMTAHUSA
XUMIYECKHE IEMEHTHI B OpraHn3Me 4enoBeka. OpraHndeckre U HeOpraHMYECKIe BEIIeCTRa.
OCHOBHI)IC JKU3HCHHO HCOGXO[[I/IMI)IC COCOAUHCHUS. 6em<1/1, yFJ'IeBOI[I)I, )I(I/Ipbl, BUTAMHUHBI. CTpOCHI/Ie GCJ'IKOBI)IX MOJ'IeKy.H.
YrneBojpsl. Poib 5KHPOB B OpraHU3Me.
44 | MuHepaJbHbIe BellleCTBA B MPOAYKTAX NUTAHUS, MUIIEBbIE 100aBKU.

MI/lHepaﬂbeIe BCIIECTBA B IPOAYKTAX MUTaHUA, TUIICBbIC Ll06aBKl/l.
C6aﬂaHCI/Ip0BaHHOG INIUTAaHHUC. HpO6J’ICMLI palrOHAJIbHOI'O ITUTAHUA. OHpCﬂeJ’[eHI/IC COACPKaHM XKEJIC3a B IPOAYKTAX IMUTAHUA
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JlabopaTopHasi paGoTa. AHAJIM3 KayecTBAa U COCTaBa MOJIOKA
HccriegoBaHme COCTaB MOJIOKA

Konc

YJAbTAallUAd U CAMOCTOATE/IbHASA paﬁoTa oﬁyqaloumxcn: 3aI10JIHCHUC Ta6J'II/IHI:-I «KaHI_IepOFeHHLIe BCIICCTBA».

Tema 3.7. Copep:xanue yueOHOro MaTepuaJia
Oprannyeckue 46 | OpraHuyeckue BellecTBa B MPOAYKTaX NuTaHus. BuraMunbI.
COeTHHEHHS OpraHuyeckye BEIIeCTBa B MPOAYKTAX NUTaHKs. BuTaMuHbL.
47 | Jla6opaTopnas padora. OnpeaesieHue coAepKAHNS BHTAMAHOB B IPOAYKTAX IUTAHHA.
Omnpeneneane conepkanns ButaMuHa C B HAIMTKaX, OBOIAX U GpPyKTax
CamocTosiTeJIbHAsi padoTa 00y4alOLINXCS: 3aI0JHEHNE TaOMHIbI «3HaYeHHEe BUTAMHHOB JJIsl OPraHU3Ma YelIOBEKa
Tema 3.8. Conep:kaHue y4edOHOT0 MaTepHuaja
Buononumepst 48 | Beaxmu.
Crpoenne OenkoBbIX Mosiekysn. Crpykrypa Oeska, cBoiicTBa. OCHOBHBIC KH3HCHHO HEOOXOIMMBIC COCIUHCHUS: OCIKH,
YTICBOIBL, XKHUPbI, BATAMUHBI. CTpOoeHUE OSIKOBBIX MOJICKYJI. POJIb MAKPOMOJICKYJI B UEIIOBCYECKOM OpTaHU3Me
JlaGopaTopHas pa6oTa. XuMH4ecKkHne cBoiicTBa 0ejika.
HUccrnenoBanme cBoiicTB Oenka. [IpoBemenne MPOCTBHIX HCCIEAOBAHWN W HAONMIOACHWN JAeHaTypauun Oenka. JleMOHCTparus
JICWCTBHS JKEITYJOYHOTO COKa Ha OCIIKH.
CamocTosiTelbHasi padoTa odyyarommxces: 3anogHeHne TaoIubl « OyHKIMK O€TKa B OpraHU3Me YETOBEKa.
Tema 3.9. Conep:kaHue y4e0HOro MaTepuajia
VYraesoasl 49 | MpakTnueckoe 3aHsiTHE. YTIJ1€BOAbI — IJIABHbI HCTOYHUK 3HEPTHH OPraHU3MA.
YrieBo Il — IIIaBHBIN HCTOYHHUK SHEPTHU OpPraHu3Ma.
CamocTosiTelbHAs padoTa o0yvaromMXcs: 3anodHeHne Tabaunbl «lIpuMeHeHne yriaeBogoB
Tema 3.10. Copep:xanue yue0HOro MaTepuaJia
Boicokomosiekyasipabie | 50 MMonumepsi.
coeInHeHHs [IpupogHple MaKpOMOJEKYIHl W CHHTETHYECKHE MOJMMEpHBIe Marepuaibl. [lomydeHre HOBBIX MAaTEepHajoOB C 3aJaHHBIMHU
cBoiictBamu. XKuakue kpuctauibl. [IpoBeieHre MPOCTHIX MCCIIe0BaHNN M HAOIIOACHUH CBOMCTB MOJIMMEPHBIX MaTepHAIOB.
Tema 3.11. Conep:kaHue y4edOHOT0 MaTepHuaja
Kupsl 51 | 7Kupwl, xosecTepun.
CrpoeHue, cBoiicTBa, NMpPUMEHEHHE >XUPOB. Poib XKMpOB B opraHu3Me, xonectepuH. [losydeHue HOBBIX MaTepHajoB C
3aJJaHHBIMH CBOMCTBAMH.
52 | IlpakTuuyeckoe 3ansitue. CBoiicTBa ;KHPOB.
HccnenoBanue CBOWCTB KUPOB
CamocTosiTeJibHasi padoTa 00yqalOIIUXCs: 3aroHeHne TaOuuubl « [IpuMeHeHne sKxupoBy»
Paznen 4.
DOU3UKA
Tema. 4.1. Copep:xanue yueOHOro MaTepuaja

3aKoHBI COXpaHeHUs
HMITYJIbCA H DHEPTHH

53 | 3aKoH coXpaHeHHUs] UMILYJIbCA.
3aKOH COXpaHEHUS MMILyJIbCca M PEaKTUBHOE JIBIKEeHHE. IMITynbe Tena, UMITyNIbC CHIIBI, €AMHUIBI U3MepeHus. JleMoHcTpanus
PEAKTUBHOIO JABMXKEHMS, MOJEIH PAKETHI.

54 | 3akoH coXxpaHeHHUs] MeXaHUYeCKOI IHepruu.

3aKkoH CcOoXpaHEHHs] MEXaHWYeCKOW sHepruu. Pabora m momrHocTh. [IpakThyeckue 3amadum MEeXaHUKH (pacdeT TpaeKTOpHUM
KOCMHUYECKHX KOpaOJyiel, MpPOCKTHPOBAHHE AaBTOMOOWJICH, CaMOJICTOB, CTPOMTENIBHBIX COOpYXeHHH). IloTeHIMaIbHAS W

KHHeTH4YecKas dHeprus. PaboTa cmibl Tshxectu. Paborta cmnbl ynpyroctu. Pabora cuibl TpeHus. JIeMOHCTpaIysi W3MEHCHHS
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| SHEPI'HHU IPHU COBEPIICHUHU paboThl. CBsi3b MACCHI U SHEPIHH

KOHCyJILTa].[PIPl H CAMOCTOATEC/IbHAsA pa60Ta 06yqa10umxcn: PEUICHUC 3a/1a4 HAa 3aKOHBI COXPAHCHUA OHEPIUH U UMITYJIbCA.

Tema 4.2.
JJIeKTpUYECKHIi 3apsa U
3JIeMEHTAPHbIC YACTHIIBI.

Conep:xanue yue0OHOro MaTepuasia

55

3akon KyJiona.
DnekTpudecKre 3apsiabsl U UX B3auMojencTBrue. KynoHOBCKas cuia. DJISKTPUYECKUi 3apsii. DiIeMeHTapHbIe 4acTUIlbl. 3aKOH
COXpaHEHHs AIISKTPHYECKOTO 3apsiaa. JJeMoHCTpalysl 3JeKTPU3aliy Tell, B3aUMOICHCTBHS 3apsHKEHHBIX Tell.

CamocTrosiTeIbHAas paﬁoTa Oﬁy'-IﬂIOHII/IXCﬂ: IOoJAroTOBKa C006HICHI/I$I Ha TeMYy ((3J'IeKTpI/IBaIII/IH TCII. QHCKTpOCTaTI/IKa».

Tema 4.3.
DJIeKTpHYecKoe noJie.

Copep:xaHue y4ed0HOTo MaTepuaJia

56

JJleKTpU4ecKoe IoJe.
Onexrpudeckoe nojue. IIpoBOJHUKM U U30MIATOPH! B 3JIEKTpUUEcKOM Mojie. HanpskeHHOCTh Mo TouedHoro 3apsaa. CuiioBbie
JIMHAU JIEKTPUIECKOTro moiisi. HampspkeHHOCTh TOJISL.

CamocTosiTesIbHAsi padoTa 00y4alOLIMXCSl: TOArOTOBKA Npe3eHTanun «biuskoneicTsre u ASHCTBUE HA PACCTOSIHUI.

Tema 4.4. Copep:xanue yue0HOro MaTepuaJia
3akon Oma 115 moJTHoO# 57 | IoCTOSIHHBII YJIEKTPUIECKUH TOK.
Lenu. ITocTostHHBIN AnekTpudeckuit Tok. JleificTBug Toka. Cuna Toka, HampsbKeHHe, JIeKTPUUECKOE COIPOTHBIICHHE.
58 | 3akonst Oma
3axonbl OMa JuIsl y9acTKa IMOJHOH IIEeTIH.
59 | CoeauneHue NPOBOJIHUKOB.
[TapayurensHOE ¥ HOCIEIOBATENIbHOE COEAMHEHNE TPOBOIHUKOB.
Tema 4.5. Copep:xanue yueOHOro MaTepuaJia
TenoBoe nelicTBre TemnioBoe aeiicTBHe TOKA.
TOKA. 60 TennoBoe faeifcTBUE 2IEKTPHUUECKOTO TOKa U 3akoHa J[xoyist — Jlenna.
JleMoHCTpanusi HarpeBaHHs MPOBOJHUKOB C TOKOM.
61 JlaGopaTopHasi padorta. U3yuyenue 3akona Oma JJ15 yyacTKa Lenu.
COopKa 37eKTpUIECKON IIeNTN 1 W3MEpPEHUE CHIIBI TOKA, M HAIPsDKCHUS Ha e€ paslIMuHbIX yYacTKaXx.
62 IIpakTnyeckoe 3aHATHE. 3AKOHBI IIOCTOSIHHOI'0 TOKA.
Pemenue 3a1a4 Ha 3aKOHBI TOCTOSIHHOTO TOKA.
KoncyabTanuu U caMocTosiITeIbHAsE padoTa 00ydarommxcsi: pelieHue 3a1a4d Ha 3akoHel OMa
Tema 4.6. Copep:xanue yue0HOro MaTepHaJia
MarunuTtHoe noJie. 63 MarHuTHoe noJse. JJIeKTPOMAarHUTHAS HHAYKIHUS.
Tpancdopmarop. MarnuTHoe nosiie 1 ux cBoiictBa. Cuna Amnepa, cuna Jlopenna. /leMoHCcTpanys 37I€KTPOMarHUTHON MHAYKIMH, YCTPONCTBA U
JIeHCTBUS DIEKTPOJIBUTATEINS U dneKkTporeHeparopa. 9/1C uaaykuuu.
64 Ilepemennbrii Tok. Tpancpopmartop.
SIBeHue 3IEKTPOMArHUTHON MHIYKIIMM. DJIEKTPOTeHepaTop. 3aKOH AIeKTpoMarHuTHOW nHAyKiun Dapanes. [lepeMeHHBIN TOK.
Tpanchopmarop. JlemMoHCTparust AEHCTBHS MAarHUTHOTO IIOJIST HA NPOBOJHUK C TOKOM, B3aWMOJEHCTBHS NPOBOJHUKOB C
TOKaMH. Pa3nmuHble criocoOBl MOMyYeHUST 3JIEKTPOSHEPTHUH U TpobieMa 3HeprocoepekeHns. B3auMocBs3b Mek1y HAayIHBIMH
OTKPBITUAMU W PA3BUTUEM TCXHUKU U TEXHOJIOTUH. DKOJIOTHYECKHE HpOGJ’IeMbI, CBA3aHHBIE C PA3BUTHEM OHCPICTHUKH,
TPAHCIIOPTa U CPe/CTB cBsi3u. [IpoBeieHne NpocThIX UCCIIEeA0BaHUI 1 HAOII0ICHHH pabOThI 3JIEKTPOTreHepPaTopa.
CamMocTosiTeibHAsE padoTa 00y4alOIIMXCS: PEIICHNUE 33134 Ha JICKTPOMArHUTHYIO HHAYKITHIO.
Tema 4.7. Coaep:xanue y4eOHOro MaTepuasa
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DJIEeKTPOMATHUTHBIE 65 JIeKTPOMarHMTHbIE BOJIHBI.
BOJIHBI. OJNeKTpOMarHUTHBIE BOJNHBL PanwocBsas3p m TeneBuaeHHe. CBET Kak 3JIEKTPOMArHUTHas BOJHA. J[eMOHCTpaIys W3ITydeHUS H
IIpHeMa dJIEKTPOMAarHUTHBIX BOJIH.
[TpoBeneHne MpoCThIX UCCIECIOBAaHNI M HAOIIOICHUH 3JIeKTPOMAarHUTHBIX SIBJICHHUH, BOJIHOBBIX CBOWCTB CBETA.
66 3aKoHBI 0TPaKeHHUs W MPEJTOMIICHHUS CBETA.
BomnHoBele u KOpIYCKYJISIPHBIC CBOMCTBA cBeTa. PU3MYCCKHUE TIOJISI U QJICKTPOMAarHuTHbLIC BOJIHBI; BOJTHOBBIC U KOPITYCKYJISAPHBIC
CBOICTBA CBETA.
67 IIpakTuyeckoe 3aHsITHE. 3AKOHBI OTPA’KEHHUSI M MPEJOMJICHHS CBeTA.
M3MepeHne nokasaTels peIoMIICHHs BEIIECTBA.
CamocrosiTeibHasi  padoTa 00y4alOIMXcs: pelICHHE 337a4 Ha 3aKOHBI OTPAXKEHUS ¥ TPETOMIICHUSL.
Tema 4.8. Copep:xanue yue0HOro MaTepHaJia
HNurepdepenuns u 68 HNHureppepenuns u nuppaxuus cBera.
auppaknus cBera. Wnrepdepenunss u audpakuust cBera. CroxeHHe M oruOaHHe BOJH. YCJIOBUS MakCMMyma WM MUHHMyMa. JleMoHcTpanus
nHTepdepeHnnu u audpaknun ceera. [IposeneHne mpocThIX MCCIENOBAHUI 1 HAOMIOAEHUN ONpENeNIeHnEe COCTaBa BEIIECTB C
TIOMOIIIBIO CIIEKTPAILHOTO aHAIH3A.
Tema 4.9. Copep:xanue yue0HOr0 MaTepuaJia
Crpoenne atoma. Jlazepsl. | 69 CTpoeHue aToma.
Crpoenne aroma: IUIaHeTapHas MoJAenb M Mozaenb bopa. Ilmanerapnas monens atoma m Monens bopa. DHeprust KBaHTa.
KBanrtoBsie noctynatel bopa. ['mnoresa ae bpoiisis 0 BOJIHOBBIX CBOMCTBAX YaCTHII.
70 Jlazepsl.

Omnsitel Pesepdopna. Ilpuniun neiicTBUsT 1 UCTIONB30BaHKE Jlasepa. VICronb30BaHUE 3JIEKTPOMArHUTHBIX BOJH PA3IMYHOTO
JIMana3oHa B TEXHHYECKUX CPEJICTBAX CBSI3H, MEUIIMHE, IPH N3yYCHUH CBOUCTB BelecTBa. COBpeMeHHbIE CrIocoObl iepefauu u
xpaHenus nHdopmanuu. [IpoBeneHne MpocTeIX MCCeIOBaHUN W HAOIIOACHUN U3ITydeHus Jlazepa. JleMoHCTpaus n3aydeHus
J1a3epa, CUCTINKA HOHU3UPYIOIIMX M3Iy4eHHH. AHann3 nHpopManuu. Posb MaKpOMOJIEKYIT B UEJIOBEUECKOM OpPraHu3Me.

CamocrosiTeJbHast paGOTa oﬁyqamumxca: BBITIOJTHEHUE TTPE3CHTAILINN «Turmbr JIa3€poB».

Tema 4.10. Coaep:xanue y4eOHOro MaTepuasa
Casi3b Macchl 1 3Heprun. | 71 PaqnoakTHBHOCTD.
PaanoakTuBHOCTH PagmoakTiHBHOCTH. PanoakTHBHBIC N3TYYCHUS U UX BO3ACHCTBIC HA )KUBBIC OPTaHU3MBI.
3aK0H paJnOaKTHBHOTO pacrana. JeMOHCTparus cYeTYnKa HOHU3UPYIONNX M3IyUYeHUH. BimsHie 21eKTpOMarHuTHEIX BOJH H
pPalMOAKTUBHBIX HM3JIYYCHUI HAa OpPraHW3M 4YCllOBeKa. AHAJW3 CHTyalWid, CBS3aHHBIX C IMOBCCTHCBHOH J>KHU3HBIO UCIIOBCKA:
3aIUTHI OT OITACHOTO BO3JICHCTBHS DIICKTPOMATHUTHBIX ITOJICH W PAOAKTUBHBIX W3TYICHUH, SKOHOMHIH YHEPTUH.
72 CBs3b Macchl M JHEPTHH.
CrpoeHre aTOMHOTO si/ipa. DHEprus paclIeIUICHUs aTOMHOTO sipa.
73 SlnepHble peakumu.
SlnepHasi SHEpreTMKa M dKOJOTMYECKHE MPOOJIEMbI, CBSI3aHHBIE C €€ HCIOJIb30BaHUEM. SInepHble peakiuu. DHEepreTUUecKHi
BBIXOJI SIIEPHBIX peakiuid. TepMosiiepHbIi CHHTES.
74 IIpakTHueckoe 3aHaTHE. Sl1epHbIe peakuuu
Pemenue 3a1a4 Ha siIEPHBIE PEAKIIUU
KoncyabTanmm m caMocTosiTesIbHasi  padoTa 00y4YalOUIMXCHA: IOJTrOTOBKA npe3eHTanmid  «PagroakTHBHBIC W3ITYYCHUSD,
«VIckyccTBeHHAs! paIlOAKTUBHOCTHY.
Tema 4.11. Coaep:xkanue yueOHOro MaTepuajia
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CBeTOBbI€ KBAHThI. 75 Doto3pdexT.

Ksanter. KBaHTEI, TOTTIONICHWE W WCIOyCKaHHE CBeTa aroMoM. DoTodpdeKT W KOpPIyCKYIsIpHBIE CBOWCTBA CBETA.
Ucnonp3oBanue Qortordpdexra B TexHuke. [wumotesa [lmanka o kBaHTax. 3akoHB QoTodddexra. PoToH. JleMoHCTparus

¢doroaddekra, portosnemenra. IIposeaenue NMpocThIX HccienoBaHUi W HaOmoaeHui GoTodddexTa, ONTHUECKUX CIIEKTPOB.
DenomeH 3peHHusi: onTHKa. POTOXMMHYESCKHE PEaKIHH.

76 IIpakTuyeckoe 3ansaTue. 3akoubl porodpdexra

Pemenue 3aau Ha 3akoHbI hoTodddekTa. 2
KoncyabTanuu u caMocTOATeIbHAsE padoTa 00y4arouIuxcsi: TOATOTOBKA mpe3eHTarun «DoTorpexT B KU3HI» 1

77. lnddepeHunpoBaHHBII 3a4eT 2
HToro 3a 2 cemecTp 129
Obsi3amenvHol ayOumopHoU Ha2py3Ku 06y4arwe2ocs, 8 mom 4ucie 86
-nabopamopmwvix pabom 10

- NPAKMUYEeCKUX 3aHAMUL 16

Koncynomayuii u camocmosimensrotl pabomot 06yuarowe2ocs 43
Bcero 231
Obsi3amenvHOl ayOUmopHOU HA2PY3KU 00YYaOWe20cs, 8 Mom Yucie 154
-n1abopamopnvix pabom 23

- NPAKMUYECKUX 3aHAMUL 10

Koncynemayuii u camocmosimenvhol pabomoi 00y4aoue2ocst 77

J1st XapaKTepUCTUKU YPOBHS OCBOCHUS yU€OHOT0 MaTepHajia UCIOIb3YIOTCS CIeayIoLe 0003HaYECHUS:
1- 03HAaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2- penpOoLyKTUBHBIN (BBIIOJIHEHUE JESITEIBHOCTH 110 00pasily, UHCTPYKLIUHU UIIH [IOJ] PyKOBOJICTBOM)

3- IpOAYKTUBHBIN (TUJIAHUPOBAHHE CAMOCTOSITEIILHOE BBINOJIHEHUE, pellIeHue Npod

busnka OHoJIOTHS XUMUSI
1 cemectp 30 38
2 cemecTp 50 36
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3. YCJIOBUSA PEATIN3ALIUU TPOT'PAMMBI ITPEIMETA
3.1 TpeOoBaHMA K MUHMMAJIBLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzammst yuebHOoro mpeamera TpeOyeT HamW4usi yd4eOHOTO KaOWHETa XHWMHUH,
OMONOTMM W SKOJOTHYECKHX OCHOB MPHPOAONOIB30BaHUsA, HH(DOPMAIIMOHHO-
OMOIMOTEUHBII LIEHTP.
O6opynoBaHue yueOHOTO KabuHeTa: yueOHast MmeOesb, MeIoBas JOCKa
TexHuueckue cpencTBa OOydeHHs: IEPCOHATBLHBIE KOMITBIOTEPHI, MYJIbTHMEIHHHBIN
MPOEKTOP, IKPaH, MPE3CHTAIlMU 10 TeEMaM Kypca.

3.2 UudopmannonHoe odecnevyeHne o0yueHust
Ilepeyenbr  y4eOHbIX wu3naHuii, VHTepHeT-pecypcoB, JAONMOJHUTEJIbHOM
JINTEPATYPHI.
OcHosHble UCMOYHUKU.
1. l'abpuensa, O. C. EcrectBo3nHanme. Xumusi [Tekct]| : y4eOHHWK IS CTY..
yupexaenuit CIIO / O. C. I'abpuensn, U. I'. OctpoyMoB. - 5-¢ usn., ctep. — M.:
NI «Axagemusi», 2019. — 240 c.: um.
2. ITapmytuna, JI. A. EcrecrBo3Hanue. buonorus: ydeOHUK g CTY/I.
yupexaenuit CI1O / JI. A. Ilapmytuna. - M.: UL «Akagemus», 2019. — 352 c. —
TeKcT : HemoCpPEACTBEHHBIN.
3. Camoiinenko, I1. . EcrectBo3Hanue. ®uszuka : ydeOHUK AJIs CTYI. YUPEKACHUM
CIIO / I1. . Camoiinenko. - 5-e uzn., crep. — M.: U1 «Axanemus», 2019. — 336
C.: WiI. — TeKCT : HemoCpeACTBEHHBIN.

Humepnem — pecypcoi:

http://www.1september.ru
http://advsoft.1september.ru
http://psy.1september.ru/2001/48
http:// www.ug.ru



http://www.ug.ru/
http://psy.1september.ru/2001/48
http://advsoft.1september.ru/
http://www.1september.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

INPEIMETA
Konrpoar wu
OCYULIECTBIISIETCS MPENOJaBaTeIeM B IPOLIECCE NPOBEIEHUS Y4YEOHBIX 3aHATHUM,
7a00paTOPHBIX U MPAKTUYECKHX PabOT, B XOJ€ TEKYUIEro M MPOMEKYTOUYHOTO

OIICHKA

pEe3ynbTaTOB

OCBOCHUA

y4eOHOTO

npeaMeTa

KOHTPOJIsI, a TaKiKXC BBIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I HHAUBUYaJIbHBIX 150050101
IPYNIOBBIX BHEAYAUTOPHBIX CaMOCTOSTENbHBIX padoT (BCP)
Pazpen Pesynprar | Bun DopMBI U METObI KOHTPOJISL Bun onienouynoro ®opma Orenka
W/WI TeMa | bl KOHTPO cpesacTBa UHAWUBUJ | Pe3ylbTaTo
OCBOCHMA | Jis yanbHOTO | B **
npeaMera ydera
3YH* ycreBae
MOCTH
Paznen 1. 1,2 Texym; | TectupoBaHHe, yCTHBIN U Tect. Bompocs! ans VYuebnsl | bampHas
un MUCBMEHHBIN OIpoC. YCTHOTIO U i (2-5)
BrinonHeHne 1a00paTOpHBIX TTHCBMCHHOTO KypHan
pabot u BCP. orpoca.
3amanus s
BBITIOJTHEHHS
71a00paTOPHBIX paboT
un BCP
Paznen 2. 1,2 Texymy | TectupoBaHue, yCTHBIN U Tect. Bompocs! ans VYueOnsl | bampHas
uit MICBMEHHBIH orpoc. YCTHOTO U i (2-5)
BoinonHenue maGopatopusix i | THCPMEHHOTO KypHan
npaktudyeckux pador, BCP. orpoca.
3amanus s
BBITIOJTHEHHS
71a00paTOPHBIX U
MpPaKTHYECKUX PadboT
u BCP
Paznen 3. 1,2 Texymy | TectupoBaHue, yCTHBIN U Tect. Bompocs! ans VYueOnsl | banpHas
ui MTUCBMEHHBIN OIpocC. YCTHOTO U i (2-5)
BoinonHenue maGopatopusix i | THCPMEHHOTO KypHan
mpakTuaeckux pador, BCP. orpoca.
3amanus s
BBITIOJTHEHHS
71a00paTOPHBIX U
NpPaKTHYECKUX PadboT
u BCP
Pazgen 4. 1,2 Texym | TectupoBaHme, yCTHBIN U Tect. Bomrpockr st VYueOHBI banbHas
ui MTUCBMEHHBIN OIpocC. YCTHOTO U i (2-5)
IIpakTHueckuii KOHTPOIb. MHCEMEHHOTO JKypHaI
BrimonHnenne 1abopaTopHBIX ompoca. 3aaHus A
paGor u BCP. MPaKTHYECKOTO
KOHTPOJIS.
3aganus 1
BBITIOJTHEHHS
nabopaTopHBIX paboT
u BCP
YueOHsbIit 1,2 IIpome | JuddepenunpoBanublii 3a4€T 3aganue Ans Benomoc | banbHas
mpeaMeT JKYTOUH I PepeHIIMPOBaHHO | Th (2-5)
13174 ro 3a4yéra MIPOMEXKY
TOYHOHU
aTTecTall
um
Y4eOHbI
i
JKYpHaJ
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3a4yeTHBI
e
KHIDKKH

3YH*
1-3HaHUsS
2-yMeHUst
3-HaBBIKH

Onenka pe3yiabTaToB**
- B Oamnax (2-5)
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OIIEHKA OCBOEHMHSA OBYYAIOIIIUMHUCHA ITPOI'PAMMBI B YACTH
JOCTUXEHUSA INYHOCTHBIX PE3YJIBTATOB

Kon
JIMYHOCTHBIX
pe3yibTaTOB Kpurepnn JIP MeTtoasl H3MEpEHHs!
peanuzaunu noxkasareJei JIP
NMPOrpamMMbI
BOCIIMTAHMS
JleMOHCTpalys HaBBIKOB 3JI0pOBOT0O 00Opa3a KU3HHU | AHKETHpPOBaHHE
M BBICOKMH  YpPOBEHb  KYJbTYpPHl  3J10pOBbsi | Omnpocsl
JIP 9 0o0ydJaromuxcs. TectupoBanus
pa3IMYHOro BUAA
Bbecennr
[IposiBnenue AKOJIOTHYECKON KYJBTYpHhI, | AHKETHUpOBaHUE
OepeXHOr0  OTHOLIEHHS K  poaHol  3emie, | Ompockl
npupoHbIM OoraTcTBam Poccuu u mupa; becensl
P 10 JleMOHCTpalMsi yMEHHU W HaBBIKOB Pa3yMHOTO | AKIUH
IPUPOJIONIOIB30BaHMS, HETEPIMMOIO OTHOILIEHUS K | YdacTue B

JNEUCTBUSIM, IPUHOCAILUM BPE]l DKOJIOTHH.
JleMoHCTpanust yMeHHMH M HaBbIKOB VHTepHeT
0e30MacHOCTH

MEpOIpUATHAX caiiTa
CeteBHuOK.pd
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