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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
obOpazoBanust (CIIO) no cnenuansHocTH 43.02.10 Typusm Ha 0a3e OCHOBHOTO
ob1ero oOpazoBaHusI.

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 «EcTecTBO3HAHME» HAIPaBICHO Ha JOCTUXKEHUE
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 MPOrPaAMMBbI IIpeMeTa:

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyuatoierocs - 231 4acoB, B TOM 4HCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHON Harpy3ku oOy4varomierocs - 154 qacos;
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

Oovem uacos

MaxkcuMmaJsibHasi yueOHasi HArpy3Ka (Bcero) 231
Oo0s3aTesbHAs Ay IMTOPHAS yueOHAasi HArpy3Ka (Bcero) 152
B TOM YHCIJIE:

1abopaTOpHBIC 3aHATUS 23
IIPAKTUYECKUE 3aHATUS 10
CamocrosiTesibHast padoTa o0y4yarouierocs (Bcero) 77
B TOM YHCJIE KOHCYJIbTAIIUH 10

Buowt sneayoumopnoti camocmosmenvnotl pabomsi 006y4aOWuxcsi:
peulerue 3a0ad,

8bINOIHEHUE pedhepamos, coodueHul, npe3enmayull,

Hanucawnue scce,

3anonHenue maobauy, bINoJIHeHUe IKCNePUMEHMO8.

Ilpomerxcymounas ammecmauyus 6 popme oupghepeHyuposanHo2o 3avema
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2.2. TemaTu4ecKkuil IJIaH U coJiep:kaHue yueOHoro npeamera EcrecrBozHaHue

HaumenoBaHue pazae/ioB Conep:xanue y4eOHOT0 MaTepHaJia, JIa00paTOPHbIE H MPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAS PadoTa 00y4YaroIInXcst O60beM | YpoBeHb
H TeM YacoB | OCBOEHMH
1 2 3 4
1 kypc
Paznea 1. PU3UKA. 1 cemecTp
Tema 1.1. 1. IBOJIIOIUS €CTECTBEHHOHAYYHO! KAPTHHBI MUPA. 2 2
D BOJTIOIHS Cucrema HayK O MPUPOJIE, UX POJIb B TIO3HAHUH OKPY>KAIOIIEr0 MHUPA U PA3BUTHHU [ABUIH3ALNN. DBOIIOIIHS
ecTecTBeHHOHAY4HOi €CTECTBCHHOHAYYHOU KapTUHBEI MUpa. EcTecTBeHHOHAay4YHas KapTHHA MHpPA U €€ BaKHEHIINEe COCTaBIISIONIHE.
KAPTHHBI MHUpA. EcrecTBeHHOHAYYHBIN METO O3HAHMS €0 COCTABIISIOIIME: HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, THII0Te3a, MOJIEb,
Teopust. EXMHCTBO 3aKOHOB MPHPOJIBI M COCTaBa BEIIECTBA BO BeenenHoi. MukpoMup, MaKpoOMUp, METraMup, UX
MPOCTPAHCTBEHHO — BPEMEHHBIE XapaKTepucTUKU. CHCTEMHBIHN MMOAXO B ecTecTBO3HaHNHU. Hanbonee BakHbIe
€CTECTBEHHOHAYUHBbIE UJIEU M OTKPBITUS, ONPEAEISIIOINE COBPEMEHHbIE 3HAHUSL O MUPE.
Tema 1.2 ConeprxaHne y4eOHOro MaTepuajia 2 2
MexaHnuyeckoe ABUKEHHe. | 2. Mexanuyeckoe ABUKeHUE. XapaKTePUCTUKH.
Mexanunudeckoe BrkeHne. OTHOCHTENLHOCTh MEXaHHUECKOro NBIKeHUsl. CrocoObl OnmucaHust ABMKECHU. MexaHHKa,
CHCTEMBI OTCYETA, JBI)KEHUE TOUKHU U TEJa, MOJIOKEHNE TOUKU B IPOCTPAHCTBE. XaPAKTEPUCTUKNA MEXAHUYECKOTO JBUKECHUS:
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. Copep:xanue yueOHOTro MaTepuajia 2 2
3aKOHbI THHAMHKH. 3. 3akonsl auHaMuKku HeroTona.
Bsaunmoneiictue Ten. 3akonsl HetoToHa. [Tpunimn cyneprno3umyu cuil. JleMoHCTpanys HHEPTHOCTH TeJl, PaBEHCTBA U
MIPOTUBOMOJIOKHOCTH HANPaBJIEHUS CUI JEHCTBUS U MPOTUBOAEUCTBYSI, UHEPTHOCTHU TeJla, 3aBUCUMOCTH YCKOPEHUS Tela OT €ro
MAacCCHI M CHJIBL, IEHCTBYIOMICH Ha TEJO.
CamocrosiTeibHasi padoTa 00y4YalOIUXCsi: PEHICHUE 33124 HA 3aKOHbI JUHAMUKU 1 3
Tema 1.4, Copep:xanue yueOHOro MaTepuaa 2
Cuutbl B nmpupoze. 4. 3aK0H BCEeMHPHOI0 TATOTEHUSI. 2
3akoH BceMupHOTO TsAroTeHns1. HeBecomocts. Cuia Tshxectr. Cuita BCEeMUPHOTO TATOTeHHs. Bec Tena. I'paBuTannonnas
nocrosHHas. MckyccTBeHHble cnyTHUKH 3eMin. IlepBas kocMudeckas CKOpocTh. JleMoHCTpanuss HEBECOMOCTH.
5. Cuiibl B mpupoe. 2 2
Cuitpl B IPUPOJIE: YIPYTOCTh, TPEHUE, CHIIA TsDKeCTH. VccnemoBanre 3aBUCHMOCTH CHITBI TPEHHSI OT Beca Tela.
CamocrosiTeJibHAas padoTa 00yYalIIUXCA: TTOJIOTOBKA Co00IIeHUs «AHnpusH HukoaeB — TpeTHii KOCMOHABT IIJIAaHETHI» 2 3
Tema 1.5. Copep:xanue yueOHOTro MaTepHaJa 2
Mexanuyeckne 6. MexaHnveckne KoJie0aHus. 2
KO0JIeOaHU. Mexannueckue konebanus. llepmon u wactora KosebaHuii, amrmrtyna, ¢asza. CBoOOIHBIE W BBIHYXIEHHBIE KOJICOaHUS.
JleMoHcTpanusi cBOOOJHBIX U BBIHYKIECHHBIX KosieOanuid. CBOOOJHBIC U BBIHYK/ICHHBIC KOJIeOaHusI.
7. JlaGopaTopHas padora. U3yueHne 3aBHCHMOCTH NEPUOJA KOJIeOAHHIT HUTAHOIO0 MAATHHKA OT JJIMHbI HUTH. 2 3
Omnpenenenne yCKOpeHHsi CBOOOTHOTO MaieHNUs] HUTSHOTO MasTHHUKA.
Tema 1.6. Copep:xanue yueOHOTro MaTepuajia 2 2

Mexannueckne BOJHBI.

8. MexaHuvecKue BOJHBI. 3BYKOBbI€ BOJIHBI.
Mexannueckue BonmHBL. — CBoiictBa BonH. [lnmHa BomHBI. Ilomepednble W NPOAONBHBIE BOJHBL. YJBTPa3BYK U €ro
HCIIONIb30BaHNE B TEXHUKE W B MeAMIMHe. JleMOHCTpaIwsi 00pa3oBaHUs M PAacHpOCTPAHEHUs BOJH, KOJEOJIIOIIerocs Tesia Kak
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| HNCTOYHHUK 3BYKaA.

KoHCyJIbTAIMH M CAMOCTONATEIbHASI pa00Ta 00yYaIOIIUXCS: PEIICHHE 3a1ad Ha JUTHHY BOJHBIL. 3
Tema 1.7. Coaep:kanue yue0HOro MaTepuajia 2
OCHOBBI MOJICKYJISIDHO - | 9. ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BelIeCTBA.
KHHETHYECKOil Teopum. Hctopust aTtomMucTHyeckux yueHud. JlMCKpeTHOE CTpocHME BemlecTBa (MOJICKYJIbI, aTOMBI, SJIEMEHTAPHBIC YACTHUIIBI).
Macca u pa3Mepsl HabmrofeHnss ¥ ONBITHI, MOATBEPIKIAIOIINE aTOMHO-MOJICKYJIIPHOS CTPOCHHME BellecTBa. Macca W pasMepbl MOJICKYJL.
MOJIEKYJI. Jemonctpanus auddy3um.
CamocTosiTeTbHAsE padoTa 00y4YalOLIUXCsI: BBHIOJHEHUE MPE3CHTAINH « BpoyHOBCKOE ITBIDKEHUE) 3
Tema 1.8. Coaep:xkanue yueOHOro MaTepuaja
TenyioBo€e IBH:KEHHE. 10. TenyoBoe aBu:kenne. Moaeab HAEAJIBLHOIO ra3a.
TemnoBoe nBrmxkeHue. Temmeparypa — Mepa CpeHel KHHETHYCCKOW SHeprur yacTuil. Temmeparypa u e€ usmepenuc. [lapneHue
HICATBHOTO ra3a. JIeMOHCTpAIIUs IBUKCHHUSI OPOYHOBCKUX YACTHIL.
CamocrosiTesibHAas padoTa 00y4yaloIMXCsi: pelieHue 3a1ad. 3
Tema 1.9. Coaep:kanue yue0HOro MaTepuajia 2
ArperaTHble COCTOSTHUS 11. ArperaTHble COCTOSIHMS BelllecTBa.
BeleCTBA. 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» 3
Tema 1.10. Coaep:xanue yyeOHOro MaTepuasa 2
3aKo0H coXpaHeHHs 12. | 3akoH coxpaHeHHs JHEPTHH B TEIUIOBBIX MpoLeccax.
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 MEPEX0a OT MOPsIKA K OCCIOPSIKY.
13. | DuTponus. 2
OHTponss B HEPAaBHOBECHOW TepMOAWHAMHKE. TepMOIWHAMHKA HEPABHOBECHBIX IIPOIECCOB. DHTPONHS B PAaBHOBECHOM
cratucTryeckor pusuke. Madopmanus
CamocTosiTesibHasi padoTa 00y4alIMXCs: pEIICHUE 331a4 Ha 3aKOHBI TEPMOJVHAMUKY. 3
Tema 1.11. Coaep:xkanue yueOHOro MaTepuajia 2
TenioBble ABUTATEIHN 14. | TemioBble IBUTraTEIH.
KITZ tennoBbix aBurateneid. TemnoBble MallWHBI, UX NpUMEHEHHE. TeruioBble ABUratend. [IpuHIMNBI JEHCTBUS TEIIOBBIX
nBurareneil. JleMoHcTpanmsi yCTpOWCTBA MapOBOH TYpOHUHBI
15. | TemioBble IBUTaTeIH W OXPAHA OKPYKAKOLIEH Cpebl.
OxpaHa OKpYy>KaromeH cpeibl. DKOJIOTHUSCKUE TPOOJICMBI, CBSI3aHHBIC C PA3BUTHEM DYHEPIETHKH, TPAHCIIOPTA M CPEICTB CBSI3M.
CamocrosiTesibHasi padora odyuarommxcsi: pemenue 3anad Ha KIIJ[ gBurarenei. 3
Pasnen 2.
BHOJIOI'UsA
Tema 2.1. Cojaep:xkanue yueOHOro MaTepuajia 2
OpraHu3mel 16. | OcHoBHBIE NPU3HAKH KHUBOTO.

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.

KoHcybTaluu M caMOCTONATeIbHASL padoTa o0yJyarommxcesi: Hamucanue 3cce <« Ku3Hb - 3T0... » 3
Tema 2.2. Conep:xanue yue0OHOro MaTepuasia 2
Kuerounoe crpoenue 17. KieTka — enMHHIIA CTPOEHUS U )KU3HEAESATEIHLHOCTH OPraHnu3ma.
KrneTka — eqUHALIA CTPOCHISI U )KU3HEACATEIIEHOCTH Opranu3Ma. KiieTouHoe CTpOCHHUE JKUBBIX OpraHu3MOB (IuddepeHInarms
KJICTOK B OpraHW3Me, OOMEH BEIIECTB U MPEBPAICHUE YHEPTHH B KIIETKE, NeTICHNE KICTKH, OTUIOIOTBOPEHHE).
Knerounas Teopust. Opranonzs! kineTku. CpaBHEeHHE PaCTUTENBHON U )KUBOTHOU KJIETKU. broTexHomoruu
(MHKpPOOHONIOTHYCCKII CUHTE3, KJICTOYHAsI M TeHHAasi nHXeHepus). KiioHupoBanue. DTHUYecKue MpoOIeMbl, CBA3aHHBIC C
pa3BUTHEM OMOTEXHOJIOTHH.
JlaGopaTopHas padoTta: PaccMaTpuBaHue KJIeTOK U TKaHel B MUKPOCKON 3
[IpoBeeHre NPOCTHIX UCCIIEI0BAHMI M HAOIIOIEHUH KIETKH MO MUKPOCKOIIOM
KoHCyIbTAallMM M CAMOCTOATEIbHASE pa0doTa 00YUYAIONIMXCSI: BBHIIOTHEHHUE NMpe3eHTan «VIcTOpHs M3yIeHHUs KISTKI 3
Tema 2.3. ConeprkaHne y4e0HOro MaTepuajia 2
Meta6onu3m 18. | OOMeH BelecTB U NpeBpallleHHe JHEPTHH B KJIeTKe.
OOMeH W BemIeCTB U MPEBpaIeHHe YHEPTUH B KileTke. ObecneueHre KIETOK YJHEPTHEH 3a CUET OKHACICHUS OPTaHMYECKIX
BEILIECTB IPH y4acTHH U 0e3 yuactust kuciopoaa. dorocunres. [IpoBenenune mpocTeix ncciae0BaHUN U HAOIOICHUN
KaTATUTHYCCKON aKTHBHOCTU (DePMCHTOB.
Tema 2.4. Coaep:kanue yue0HOro MaTepuajia 2
Hyxnennosnie kucaorel | 19. | Mouaekysna JTHK
Mounekyna JIHK — Hocutens HacnenctBenHoM mHpopmanuu (cTpykrypa Moiekyn JIHK, ren, renerndeckuii xox, MyTanus u
MaTpUYIHOE BOCIIPOM3BOACTBO OenkoB).  Marpuma st cuaTte3a Oenka. Yasoenne JJHK. . Buocunres 6enxoB. OOmHOCTH
MH(OPMALIMOHHBIX TPOLECCOB B OMOJIIOTMYECKUX, TEXHUYECKHX M COLMAIbHBIX cucTeMax. AHamu3 uHpopmanuu. [Ipoenenne
MPOCTBIX MccieoBanuii n nadmonennit permkaun JIHK. JlemoHcrpanus oosemHolt Monenu Mosekyisr JJHK.
KoHcyJbTanum 1 caMocTosiTeIbHAsE PadoTa 00yUaIOIIMXCsi: 3armogHeHne Taduuubl «HykienHOBbIe KUCIOTBD) 3
Tema 2.5. Coaep:kanue yue0HOro MaTepuaja 2
IBoJIOIHA 20. | YpoBHU OpraHu3amnuu >KMBOI MPUPOIBI.
YpOBHU OpraHU3anny KUBOH IPUPO/IBI: KIIETOYHBIH, OpraHU3MEHHBIH, HaJOPraHU3MEHHBIH. DBOJIIONHUS KUBOTO.
Buopasznoobpasue. bruocucteMHast opraHu3alyst KU3HH (KIeTKa, OPraHu3M, TOMYJIISIIHS, IKOCUCTEMA).
CaMocTosiTe/IbHAsE PadoTa 00yyalmMXCcs: 3armojHeHue Ta0muIbl «Jl0oKa3aTelbCTBA DBOJIOIMIDY 3
Tema 2.6. Conep:xanue yue0HOro MaTepuaJa 2
Hanpasasiioumii pakrop | 27 JBH:KyIIMe CHJIbI IBOJIIOLUM.
IBOJTIONUH Bromormaeckas 3Boonus (HaCIeACTBEHHOCTh U I3MEHUYMBOCTh OPTAaHU3MOB, €CTECTBEHHBIH OTOOp, THITOTE3a MPOUCXOKACHHUS
KM3HU, TIPOUCXOXKICHNS YETIOBEKa). DBOTIONHNA: (PU3NUECKUHN, XUMUYECKUN U OHOoJIornyeckuil ypoBHU. [Iporeccs
camoopranuzaiyu. MoaudukamoHHas, HACJICACTBCHHAS U3MEHUYNBOCTh. MyTalmoHHast U3MEHYHUBOCTh. CiydyaliHbIe TIPOIIECCHI
1 BEpOATHOCTHBIE 3aKOHOMEPHOCTH. OOOIIHOCTh HH(OPMAITMOHHBIX TPOIIECCOB B OMOIOTHIECKUX, TEXHHUECKIX M COIMATBHBIX
cucremax. ['oGanbHbIe SKOJTOTHYECKHE MPOOIEMbI U KOHLEHIIUS yCTOMYNUBOTO Pa3BUTHS.
Pounb n3MEHUNBOCTH B 9BOJIIOLMOHHOM Tpouecce. JBUKYIIE CHIIbI HBOIIOLMH: HACIEACTBEHHOCTh, H3MEHUUBOCTb.
JleMoHCTpanust pacTeHUH M KUBOTHBIX, MILTFOCTPUPYIONTHX H3MEHUHNBOCTD, HACIEICTBEHHOCTD, IIPHUCIIOCOOICHHOCTD.
JlaGopaTopHas padoTa. U3MeHYHBOCTH OPraHM3MOB. 3
HccrenoBanre n3MEHINBOCTH OPTaHU3MOB.
Tema 2.7. ConeprkaHne y4e0HOro MaTepuajia 2
JKocHCTEMBI 22. | lousiTusi 6MOreoeH03a, IKOCUCTEMbI U Ouochepsbl.

[onsTHa OMoOreomeHo3a, 3KOCHCTEMBI M OHOC(Epbl. YCTOWYMBOCTh 3KOCHCTEM. (DYHKIMOHATBHBIE TPYNIBI OPTaHU3MOB B
coobiectBe. [Tpumepsl skocucteM. [TOTOK 3HEPrHU M KPYyroBOPOT BEUIECTB B 3KocucTeMe. [IpeoOpazoBaHue M cOXpaHEHHUEe
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SHEPruM B KMBOW M HEXMBOM npupose. CBOWCTBAa 3KOCHCTEM: YCTOWYHNBOCTh, CAMOPETYJISIHS, CMEHA 3KocucTeM. bruocdepa —
riobanpHas dKocuctema. KommoneHTH Omocdeprl. bmocdepa, poms dwemoBeka B Omocdepe. [IpoBemeHme MPOCTHIX
WCCIICIOBAaHUN U HAOJIIOJCHUI B3aMMOCBsI3eH B 9KOCHCTEMAaX (HA MOJCIISIX) .

CamocrosiTeJibHasi padoTa 00y4YaloIMXCsi: BEIOMHEHNE Tpe3eHTannu <«Ku3Hb U Tpynsl BepHaackoro B.M.y»

Tema 2.8.
DaxkTopbl Cpeabl

Coaep:xkanue yueOHOro MaTepuajia

23. | Okoaornyeckue GaxTopsl
Dkonorudeckue GakTopsl. BozaeiicTBre sKog0orndecknx (akTopoB Ha OPTaHW3M YelloBeKa. AOHOTHYECKHe, OMOTHISCKUE
(axTopsI cpenbl. DKCKYPCHsl; aHTPOIIOTEHHOE BO3JICHCTBHS Ha OKPYIKAIOIIYIO CPejy.

CamocrosiTesibHasi  paGora oOy4yarommxcsi: 3anojHeHue Tabiuubl « [IpucrnocoOiieHHs KMBOTHBIX M PacTeHUil K (akTopam
OKpY>Karoulei cpeapn»

Tema 2.9
AHTpoOnoOreHHslii pakTop

Coaep:xkanue yueOHOro MaTepuaja

24. | BausiHue 1eITeJbHOCTH YeJI0BeKA HA MPUPOAY

Binusgnne nesaTeabHOCTH 4YelOBeKa Ha OKpYJKaIoIIylo Cpeay (}I,E[OXI/IMI/IKaTLI, NIPOMBILIUICHHBIE OTXOJBI, paguanuus W APyTrHue
3arpsisHeHus). PalMOHaNbHOE MPHUPOAONOJIR30BaHME. be3omacHoe WCMOIh30BAHME BEHIeCTB OBITOBOW xwMuu. JludHas
OTBETCTBEHHOCTb 4YEJIOBEKa 3a OXpaHy OKpyxatouledl cpenpl. CnyuaiiHble NpOLECCHl U BEPOSTHOCTHBIE 3aKOHOMEPHOCTH.
I'mobaneHBIe 3KONIOTHYECKHE TPOOIIEMBI M KOHIICTIINS YCTOMYMBOTO Pa3BUTHA. AHAIIN3 CHTYallui, CBA3aHHBIX C ITOBCETHEBHOM
JKU3HBIO YEIOBEKa: I(PPEKTHUBHOTO M OE30MCHOTO HCIOIb30BAHUS BCIICCTB OBITOBON XHMHU; JIMYHBIX JCUCTBUI MO OXpaHE
OKpY>KaroUIe cpeJibl.

CamocTosiTesibHasi padoTa 00y4alOLIMXCS: BHITIOJHEHNE MTPE3EHTANN «YenoBeK 1 mpupoaa»

Tema 2.10. Coaep:xanue yueOHOro MaTepuasia
InmesaputensHas 25. | Iurtanue. [lnuesapenne
cucrema. TkaHu, opraHbl W CHCTEMa OpPraHoB 4enoBeka. [Iluranue. 3HaueHWE THUTAHUSA I POCTA, PA3BUTHSA M KU3HEICATEILHOCTH
opranusma. [Ipobsemsl panuoHagbHOro nutranus. [luimeBapeHre Kak mpouecc GU3NYeCKod W XUMHYECKOH 0OpaOOTKH MHUILK.
Om3nueckue W XUMHYECKHE TIPOIECCHl B OpraHm3Me uenoBeka. DepMeHTH W (QepMeHTaTHBHBIC peaknnu. Cucrema
MMUIIEBAPUTENBHBIX OpPraHOB. AHAJIN3 CHTYalllil, CBA3aHHBIX C ITOBCEIHEBHON JKH3HBIO UETOBEKA: BBIOOpA THETHI W PEXKIMa
MTUTAHUSL.
26. | JlaGopaTopHasi padoTa. [leficTBHe CTIOHBI HA KpaxMaJl.
[umeBapeHue Kak mpoiecce Gu3nyeckoi u XMMUIECKOi 00padoTku muinu. CrcTeMa MUIIEBAPUTEILHBIX OPTraHoOB.
CamocTosiTeTbHAsE PadoTa 00YYAOIINXCS: 3aMIOTHCHUE TaOIUIBl « DYHKIIUH MUTIICBAPUTEIBHBIX OPTaHOBY.
Tema 2.11. Conep:kaHue y4e0HOro MaTepuajia

YesoBek n 310POBLE

27. | 3a0oJieBaHNS NUILEBAPUTEIbHOM CHCTEMBI
[IpenynpesxieHue MUIIEBBIX OTPABICHUH — OPIOIIHOTO THU(]A, TU3EHTEPHH, X0Jepbl. ['acTpUT 1 HUPPO3 MEUSHN KaK pe3ysibTar
BJIMSIHUSL QJIKOTOJISL © HUKOTHHA Ha OpTaHH3M.

CaMocTosiTeIbHAsE PadoTa 00yYaAKIMINXCS: 3a10JHCHUE TaOIHIbI « BUIbI HHGEKITHOHHBIX 3a00ICBaHUIT

Tema 2.12. Copep:xanue yueOHOro MaTepuaJa
Jpixanne. 28. | Oprausl gbIXaHus.
JIpIxaHue OpraHu3MOB KakK CIoco0 mojiydeHus sHeprun. OpraHbl qpixanus. JKU3HEHHAs: eMKOCTh JICTKUX. TpeHUPOBKa OPraHoB
IeIxaHus. bonesHu opranoB apIxaHus u ux npogunakruka. Kypenne kak (akrop prucka. J[eMOHCTpaIlis H3MEpPEeHUs KU3HEHHON
CEMKOCTH JICTKUX CHI/IpOMeTpOM.
CamocTosiTeTbHasE padoTa odyqarommxes: Hanucanue coobmenus «Kypenne kak (pakTop puckay.
Tema 2.13. Coaep:xanue yueOHOro MaTepuasia

OnopHo - iBUraTeIbHas

29. | JiBuenue.

14




cucreMa Jemwxenne. KocTu, MBIIIIBI, CYXOXHIUS — KOMIIOHEHTHI OIOPHO-IBUTATEIIEHOW CHCTEMBI. MBIIICYHbIE IBIDKCHUS H UX
peryisius. M3MeHeHHe MBIIIBI TP TPEHUPOBKE, MOCIENCTBHA THHOAWHAMUH. [IpHYMHBI HapyIIEHUS OCAHKH W Pa3BUTHA
riockocronusi. JleMoHcTparwsi: YToOMIIEHHE MBI TPY CTaTHYECKOW M JIMHAMUYecKor padore.
CamocTosiTelbHAsE padoTa 00y4aKOIIMXCS: HanrcaHue cooOmenns « [IpranHbI HapyIIeHsI OCAHKH M Pa3BUTHSI TNIOCKOCTOITHS 1
Tema 2.14. Coaep:xanue yueOHOro MaTepuaia 2
Kposenocnas cucrema. 30. | BHyTpeHHss cpeJa OpraHu3Ma.
BuyTpeHHss cpema opraHm3Ma: KpOBb, TKaHEBas >KAIAKOCTh, JuMda. OcHOBHBIC (yHKIHMH KpoBU. KpoBeHOCHas cucTema.
NMMyHUTET 1 UMMYyHHasl cCTeMa. DJIEKTPOMArHUTHBIE SIBJICHUS B )KMBOM OpraHu3Me (OpraHu3Me YeJOBEKa): AJIEKTPUYECKUE
PUTMBI Cep/IIia ¥ MO3Ta. DIEKTPOXUMUYECKas IPUPOIa HEPBHBIX UMITYJIbCOB. JIEMOHCTpAIHs: paccMaTpUBaHUE KPOBH YEIIOBEKA
N JIATYIIKA 10T MUKPOCKOIIOM.
Tema 2.15. Coaep:xkanue yueOHOro MaTepuasia 2
MHKPOOPraHH3MBbI 31. | bakTepum u BUpPYCHI
Bakrepun u BUpyChI Kak IpHurHa HHPEKIIMOHHBIX 3a0oneBanuil. [Ipupoa BupycHsix 3adoneBanuii. [IpunHnun geicTBus
HEKOTOPBIX JICKAPCTBCHHBIX BeIIecTB. JleueHne U npodmirakTuka. AHAJIN3 CUTYAIUA, CBI3aHHBIX C TIOBCCIHEBHOMN JKU3HBIO
4yeJ0BeKa: MPOGUIAKTHKHY U JIeueHUsI MHPEKIIMOHHBIX 3a00JICBaHUI.
KoHcyJbTanuu H caMoCTOATeIbHAsI padoTa ody4aronmuxcsi: 3anonHenune Tadbmuisl «Knaccubukarys 6akTepuit, 0COOCHHOCTH X 2
CTPOEHHUS.
Tema 2.16. Copep:xaHue y4eOHOro MaTepuaJia 2
I/IHZ[P]BI/II[yaJ'le()e 32. OHnrorenes.
Pa3BHTHE OPraHU3Ma WnnuBunyansHoe pa3suThe opranusma. IlonoBoe co3peBanne. MencTpyarus u nojuronusi. OmiogotBopenne. O0pazoBanne 1
pa3BUTHE 3apOABIIIA U II0a. bepeMeHHOCTh U POJIBL.
33. | BunsiHMe HAPKOTeHHBIX BelIECTB HA Pa3BUTHE U 310POBLe YeJI0BEeKa. 1
Bnmsane HapKOTEeHHBIX BemecTs (Tabaka, aJIkoToJIsl, HAPKOTHKOB) Ha Pa3BUTHE U 30POBbE UeIOBEKa. brnoxmMudeckas OCHOBa
HUKOTHHOBOM, aJIKOTOJIbHOW M HAPKOTHYECKOM 3aBUCHMOCTEH.
JlaGopaTopHas padoTa: Biusinne HApKOTeHHBIX BelleCTB HA OPraHu3M 1
HUccrenoBanne BAMSIHAE HAPKOTCHHBIX BEIIECTB HA OPTaHU3M
34. HacaencrBeHHble U BPOKIEeHHbIE 3a00/1eBaHUs. 2
HacnencrBennbie 3akoHoMepHOCTH. [ 'eHOM desoBeka. I eHeTnueckn o0yClIOBICHHbIE 3a00I€BaHNS 1 BOZMOYKHOCTH MX JICUCHHUSI.
Hacnencreennsie 1 BpoXxJeHHbIE 3a00sieBanus, epenatomuecs moaosbiM mytem: CIIN/. cudununc u ap. buorexHonoruu.
Buotexuoornn (MUKpOOHONIOTHYECKA CHHTE3, KIIETOYHAS U TeHHAs HHKeHepus ). [ 'eHHast, kiaerounas nmxeHepusa. OmeHka
OTUYCCKUX U NIPABOBBIX ACIICKTOB Pa3BUTHA HEKOTOPHIX I/ICCHC}]OBaHI/Iﬁ B OMOTEXHOJIOTHH. KHOHI/IpOBaHI/Ie. DTHYecKue
POOJIEMBI, CBSI3aHHBIC C PA3BUTHEM OUOTEXHOJIOTHH.
KoncyapTanmuu u caMoCTOATEIbHAST PadoTa 00yUAIOIINXCSI: PEIICHUEC TCHETHICCKUX 3324 4
Hroro 3a 1 cemecTp 102
Obsi3amenvHol ayOumopHoU Ha2py3Ku 06y4arwe2ocs, 8 mom 4ucie 68
-nabopamopmwvix pabom 7
- NPAKMUYEeCKUX 3aHAMUL -
Koncynomayuii u camocmosimenvrotl pabomoel 06yuaiowje2ocs 34
2 cemecTp
Pasznen
XUMMUs
Tema 3.1. Coaep:xkanue yueOHOro MaTepuaja 2
PacTBOpsI 35. | Iepuonnyecknii 3akoH u [lepnoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB.
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Ilepnoanueckuii 3axoH u [leproandeckas cucreMa XUMHUYECKHX 3JIEMEHTOB. CBA3b MEXIy CTPYKTYPOIl MOJIEKYI 1 CBOMCTBaMH
BEIIIECTB; HEOPraHNYECKNE U OpraHnYecKHe BemecTsa. [Ipuposa XUMHUYeCKo# CBA3HM U MEXAHNU3M XUMUYECKOHN PeaKkInu
(CKOpPOCTh peakIny, KaTaJln3, XHMHIECKOE PAaBHOBECHE)

36.

IIpakTnyeckoe 3ansTHe. Pemienue 3a1a4 HA BbIYHCJIEHHE MACCOBOI /10J1M BellleCTBA B pacTBoOpe.
Pemenue 3amau. MaccoBas 1oist BEIIECTBA B paCTBOPE Kak CIIOCO0 BEIPAKEHUS COCTaBa PAacTBOPA.

KoHCYJIbTAIIMH H CAMOCTOAITEIbHASI Pad0oTa 00YYAIOIIMXCSl: PEIICHUE 3a/1a4 [0 XMMUYSCKUM hopMysiaM

N

w

Tema 3.2.
Bona.
HcrouHnku 3arpsisHeHust
cpeasbl

Cone

sKaHMe YueOHOro MaTepuajia

Boaa Bokpyr Hac.

Bopa Bokpyr Hac. @u3nueckue U XUMUYECKUE CBOMCTBA BOABL. PacTBOpeHHUE TBEPABIX BELECTB U ra3oB. JleMoHCcTpanus
(hU3MYECKOr0 CBOMCTBA BOJBI: TIOBEPXHOCTHOE HATSHDKEHHE, CMauMBaHKE; 3aBUCHMOCTH PACTBOPUMOCTH TBEP/IBIX BEIECTB M ra30B
OT TeMIIePaTyphL. 3arpsA3HUTENH BOJIBI U CIIOCOOBI o9ncTKU. OnpecHeHne BoIsI. BomHbe pecypehl 3emiTn.

JeMoHcTpaus ccrioco0oB pasaeneHus cMecell: GpuiIbTpoBaHue, TUCTUIIALMSA, JeNUTeNbHas BOPOHKA. JIMuHAas OTBETCTBEHHOCTD
4eJI0BeKa 3a OXpaHy OKpYXKarolei cpe/ibl

38.

JlaGopaTopHas padoTa. AHAJIM3 cofiep:KaHUs MpUMeceil B Boje.
Omnpenenenue copep>xanue npumMeceil B Boze. MccnenoBanue MeTOA0B OYUCTKY 3arPI3HEHHOI BOJIBI.

39.

JlaGopaTopHasi pa6oTa. YcTpaHeHHe KeCTKOCTH BOJbI
KauectBo BojbI. XKecTkasi Boia U € yMsrueHHe.

Tema 3.4.
ATtMocdepa u KIumMar.

Conae

sKaHue yueOHOro MaTepuaja

40.

XumMHYecKHuii cocTaB BO3ayXxa.

Atmocdepa 1 kmuMaT. XUMHUYECKHd cocTaB Bo3ayxa. [Iprposa xumudeckoii cBsizu . O30HOBBIE IBIPHI. 3arpsi3HeHne aTMOc(epbl
U ero wucrouHuku. Jlemoncrpauus : OrmpeneneHue XHUMHUYECKOro cocraBa armocgepsl. M3mepenue yposHsi CO,
Oo6napyxernus CO, B BEIIIXaeMOM BO3ZyXE.

CamocTosiTesibHasi padoTa 00yyaloUMXcs: HamucaHue coodueHus «3arpsisHeHue armocgepst B UPy.

Tema 3.5.
Kuciaorsl

Coaep:xanue yueOHOro MaTepuasia

41.

KucjioTHble 10K01.

Kucnortsl, momyaenwne, cBoticta. [Tlokazarens kucinoTHoctr pactBopoB pH. Kucnorasie goxmu. Kucinors! u menoun. CBS3b
MEXIY CTPYKTYPOI MOJIEKYJI M CBOMCTBAMHM BEIIECTB, HEOPIaHUYECKUE BEeIIECTBA. MeXaHW3M XUMUYECKOH peaknuu (CKOpocTh
peakuuy, KaTann3, XAMU4ecKoe paBHoOBecue). JleMoHcTpanus: MexaHn3M o0pa3oBaHus KUCIOTHBIX qoxael. [Iposenenne
MPOCTHIX UCCIIEAOBAHUH N HAOIIOICHNH 3aBUCHMOCTH CKOPOCTH XUMHUYIECKON PEaKIMU OT Pa3IMYHbIX (PakTOpOB ( TEMIEPATYpBHI,
Karaju3aTopa)

~

JlaGopaTopHas padora: U3yuenue pH pa3au4HbIX paCTBOPOB ¢ OMOIILI0 YHUBEPCAJLHOI0 HHAUKATOPA.

MexaHn3M 00pa3oBaHUs KHCIOTHBIX AOXKAEH. JleMoHCTpanus u3ydeHus pH pa3nudHBIX pacTBOPOB C HOMOIIBIO YHHBEPCATEHOTO
uHIMKaTopa. [IpoBeneHre MpoCcThIX UCCIAeIOBAHNI 1 HAOIIOICHUI N3MEHEHNI CBOMCTB BEIIECTBA IIPU H3MEHEHUH CTPYKTYPHI
MOJIEKYJL.

42.

HpaKanecxoe 3aHaATHe. PellieHue 3a1a4 HA BbIYUCIeHHE KOHICHTpAalu1 pacTBOpPoOB.
Pemenue 3a1a4 Ha BbIUKCIIEHUE KOHIICHTpalu paCTBOPOB

Koncynbranus u caMocTosiTeJIbHAs1 padoTa 00y4arolUXcsl: BBIIOJHEHUE JOMAIIHEro JKCIEpUMEHTa: SIHLo B YKCYCHOW KHCIOTE

Tema 3.6.
IpoayKkThl NUTAHUS

Cone

pKaHue yqeﬁﬂoro MarTrepuaJja

43.

XHUMHYeCKHUIi cOCTaB NPOAYKTOB NUTAHUA

XuUMHYECKUE dIIEMEHTHI B OpraHu3Me uenoBeka. Oprannyeckue 1 HeOpraHM4eCcKHe BeIecTBa.

OCHOBHBIE )KU3HEHHO HEOOXOJMMEIC COCTMHEHUS: OCNKH, YTIIeBOIBL, )KUPHI, BUTAMUHEL. CTpOeHHE OEITKOBBIX MOJICKYJI.
Yrineoapl. Poib )XKHPOB B Opranusme.
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4.

MuHepaJibHBIE BeIIeCTBA B MPOAYKTAX MATAHHSA, MHIIEBbIE J00ABKH.
MunepanbHbIE BEIIECTBA B IPOAYKTaX MUTAHUS, TIHIIEBBIC TOOABKH.
CoanancupoBanHoe nutanue. [IpodsemMsl paironaabHOro nutanus. OnpeneneHue coaepKatms xesie3a B MPOIYKTaX MUTAHUS

45. | JlaGopaTopHas padoTa. AHAIU3 KAa4eCTBA M COCTABA MOJIOKA
HccnemoBanne cocTaB MOJIOKa
KoHcyJbTalust ¥ caMOCTOSITeJIbHAS PadoTa 00yJarwImmxcs: 3amnoyiHeHne Tadnuisl «KaHieporeHHbIe BEIECTBaY.
Tema 3.7. Coaep:xkanue yueOHOro MaTepuasia
Opranndeckue 46. | OpraHd4yecKue BellecTBa B MPOAYKTaX MUTaHUs1. BUTAMUHBDI.
coeTMHEeHHsT 47. | JlaGopaTopnas paGora. Onpeaejenne coaep;KaHusi BUTAMHHOB B MPOAYKTAX NUTAHMS.
Onpenencaue conepkanns ButaMuHa C B HAIUTKaX, OBOIAaX U GpyKTax
CaMocTosiTe/IbHAsE PadoTa 00y4YAIOIINXCSI: 3aM0JHCHNE TAOIHIIBI «3HAYCHHE BUTAMHHOB JIJISl OPraHU3Ma YeJI0BEKay
Tema 3.8. Coaep:xanue yueOHOro MaTepuajia
Buononumepst 48. | beakn.
Crpoenne 6enxoBbIX MoJeKyl. CTpykTypa Oenka, cBoiicTBa. OCHOBHBIC JKU3HEHHO HEOOXOAMMBIE COSIMHEHUS: OSIIKH,
YIIIEBOBI, KUPBI, BATAMHHBI. CTpoeHHe OEIKOBBIX MOJIEKY. Poih MaKpOMOJIEKYIT B YEIOBEYECKOM OpraHU3Me
JlabopaTopnasi pabGoTa. XumMHu4ecKue cBoiicTBA OeJiKa.
HUccrenoBanme cBoiicTB Oenka. [IpoBemenne MPOCTHIX WCCIEAOBAaHWNA W HAONIOACHWN JAeHaTypanun Oenka. JleMOHCTparus
JICHCTBUS JKEIYJIOYHOTO COKA HA OCJIKH.
CamocTosiTelbHasi padoTa odydarommxces: 3amodHeHne TaOoINIbl « OyHKIMN OeKa B OpTraHU3Me YETOBEKaY.
Tema 3.9. Coaep:xkanue yueOHOro MaTepuaja
YriaeBoabl 49. IIpakTHyeckoe 3aHsITHE. YI/1€BOAbI — [JIABHbIIl HCTOYHUK HEPTUH OPraHU3Ma.
YrieBo ! — IJIaBHBIN HCTOYHHUK SHEPTHU OpPraHu3Ma.
CamocTosiTelbHAsE PadoTa 00y4yaOIIMXCH: 3aN0THEeHHEe Ta0mHuubl «[puMeHeHne yTIeBOIOBY
Tema 3.10. Copep:xaHue y4e0HOro MaTepuaJia
Boicokomosexyasipubie | 0. MMosmmepsl.
coeTHuHEHH s [IpupoaHple MaKpOMOJEKYJIBl W CHHTETHYCCKHE MOJMMEpHbIC Marepuaibl. [lomydeHre HOBBIX MATEpPHAJOB C 3aJaHHBIMHU
cBoiicTBamu. JKuakue kpuctauibl. [IpoBeieHre MPOCTHIX MCCIIe0BAaHNN M HAOIIOACHHUH CBOMCTB MOJIMMEPHBIX MaTepHAIOB.
Tema 3.11. Coaep:xanue yueOHOro MaTepuasia
Kupnt 51. | JKuppbl, X0J€ecTepHH.
CrpoeHue, CBOWCTBa, NPUMEHEHHE >XHPOB. Poib >XKUPOB B opraHusMe, XxojecTepuH. [lomyueHue HOBBIX MaTepHallOB C
3aJIJaHHBIMU CBOMCTBAMHU.
52. | JladopaTopHasi padora. CBoiicTBa KUPOB.
HccnenoBanue CBOWCTB KUPOB
CamocrosiTesibHasi padoTa 00ydaloIuXcs: 3anoiHeHne Tadnuubl « [IpumeHeHne sKupoBy»
Pa3znen 4.
OU3UKA
Tema. 4.1. Coaep:xanue yueOHOro MaTepuajia

3aKoHBI COXpaHeHHUs
HMITYJIbCA M SHEPIruH

53. | 3akoH coXpaHeHHs] HMITYJIbCA.
3aK0H COXpaHEHHS UMITYJIbCa U PEAKTUBHOE JABMKEeHHE. IMITyIbC Teja, UMITYJIbC CHITBI, €TUHUIIBI U3MepeHus. JleMoHcTparus
PEaKTHUBHOTO JBUKCHUS, MOJICIIA PAKETHI.

54. 3aKoH coxpaHeHHs] MeXaHNYeCKOi IHePruu.
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3aKOH COXpaHEeHHs MeXaHW4YecKoW sHepruu. Padora m momHocTh. [IpakTHyeckue 3ajauM MeXaHMKH (pacueT TpPaeKTOpHi

KOCMHYECKHX KOpaOned, NpOeKTHpPOBaHUE aBTOMOOMIICH, CaMOJICTOB, CTPOWTENBHBIX coopykeHHH). [loreHnmanpHas wu
KHHEeTHYecKas 3Heprua. Pabora cuibl TsxecTn. Pabora cuisl ympyroctu. Pabora cumbl TpeHns. JleMOHCTpanusi N3MEHEHHS
SHEPrUH NP COBEpUICHUH padOTHI. CBS3b MACCHI M DHEPTHU

Konc

YABTAIUN H CAMOCTOATECIbHAs paGOTa 06yqamumxcﬂ: PCHICHUC 3a/1a4 Ha 3dKOHbI COXPAHCHUS OHCPIrUU U UMITYJIbCA.

Tema 4.2.
DJleKTpUYecKuil 3apsii u
3JIeMeHTapHbIe YaCTUIbI.

Copep:xanue yueOHOro MaTepuaJa

55.

3akon Kyiona.
DNeKTpuYecKre 3apsasl U UX B3auMojencTBre. KynoHOBCKast cuia. DIEKTPUUECKUH 3apsa. DiIeMeHTapHbIe YacTUIBl. 3aKOH
COXPaHEHMsI WIEKTPUUECKOro 3apaaa. JleMoHCTpalus 3JIeKTPU3aIIY Tell, B3aUMOAEHCTBUS 3apsKEHHBIX TElL.

CamocrosiTeIbHas paﬁoTa oﬁyqamumxcn: IIOJAroTOBKa COOﬁIHeHI/IH Ha TeMYy <<3J'IeKTpI/I3aHI/ISI TCII. 3HeKTpOCTaTHKa».

Tema 4.3.
DJIeKTpUYecKoe ToJIe.

Coaep:xanue yueOHOro MaTepuajia

56.

3.]IeKTpl/l‘-leCK00 moJie.
SHCKTpI/I‘ICCKOG I10J1€C. HpOBOZ[HI/IKI/I 1 U30JIAATOPBI B DJICKTPHUYCCKOM I10JIC. HaHpﬂ)KGHHOCTL MOJIA TOYCHYHOI'O 3apsdaa. CuioBeie
JIMHUHA DJICKTPHUYCCKOT'O ITOJIA. HaHpS[)KCHHOCTL I10JI.

CamocrosiTeJIbHAsI paﬁoTa 06yqalomnxca: NOATOTOBKa MPE3CHTAlluU <<EHH3KOﬂCﬁCTBHe u HeﬁCTBHe Ha pacCTOAHUNY.

Tema 4.4. Copep:xanue yue0HOIr0 MaTepHaJia
3akod Oma st motHoit | 57. | IMoCTOSIHHBIIM dJIeKTPUYECKHIi TOK.
Hemnu. ITocTosiHHBIN 21eKkTpudecKuil TOK. JeicTBust Toka. Cuia ToKa, HanpshDKEHHUE, YIEKTPUIECKOE COMPOTHBIICHHUE.
58. | 3akonbl Oma
3axonbl OMa JuTsl y9acTKa IOJTHOH IIETIH.
59. | CoennHeHHE NPOBOHHKOB.
[TapasnenpHOE U OCNIENOBATEILHOE COETMHEHUE MPOBOJHUKOB.
Tema 4.5. Coaep:xanue y4eOHOro MaTepuasa
TenjioBoe neiicrBue 60. TenioBoe aeiicTBHE TOKA.
TOKA. TeroBoe IEHCTBUE SIEKTPUUECKOTO TOKA U 3akoHa J[xoyist — JleHua.
JleMoHCTpanys HarpeBaHus MPOBOJIHUKOB C TOKOM.
61. | JlabopaTtopnasi padora. U3yuenue 3akoHa OMa Il y4acTKa Lenu.
COopKa JICKTPUYCCKON 1SN U U3MEPEHHUE CHJIBI TOKA, U HAMPSHKCHHS Ha €€ pa3IHYHBIX YYACTKAX.
62. | IlpakTHYeckoe 3aHsITHE. 32AKOH MOCTOSIHHOTO TOKA
Pemenue 3a1a4 Ha 3aKOHBI TOCTOSTHHOTO TOKA.
KoncyapTamuu U caMoCTOATEIbHAS. PadoTa 00y4YaIOIINXCS: pelIeHUe 3a1a9 Ha 3aKoHEI OMa
Tema 4.6. Copep:xanue yueOHOIro MaTepHaja
MarsauTtHoe mnoJie. 63. | MarauTHoe noJie. JJeKTPOMATHUTHASI HHAYKIHS.
Tpauncdopmarop. MarnuTtHoe nosie 1 ux cBoicTBa. Cuita Amnepa, cuna Jloperia. JleMoHCTpanus 37IeKTPOMarHUTHONH MHAYKIIUH, YCTPOHUCTBA U
JICHCTBUS DICKTPOIBUTATEIS U deKkTporeneparopa. 9/1C mHIyKIuy.
64. | IlepemenHslii Tok. Tpancdpopmarop.

SIBneHue 3MeKTPOMAarHUTHON MHAYKLIKM. DJIEKTPOTeHepaTop. 3aKoH deKTpoMarHuTHON nHAykuuu Dapanes. [lepemeHHBIN TOK.
Tpancopmarop. JleMoHCTpaus NEHCTBHS MAarHUTHOTO IOJIT HAa MPOBOJHHUK C TOKOM, B3aMMOJCHCTBHS MPOBOJHHUKOB C
TOKaMu. PaznmuuHble criocoObl MOMyUYeHUsT AIIEKTPOIHEPTUU W mpodiieMa dHeprocOepexeHusi. B3auMocBs3bp Mex1y HAyYHBIMU
OTKPBITHSIMH W Pa3BUTHEM TEXHUKH M TEXHOJOTHMH. ODKOJOrMuecKue mpoOJeMbl, CBsI3aHHBIC C PA3BUTHEM HHEPreTHKH,
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| Tpascropra i cpencts cassu. [IpoBeeHHE NPOCTHIX HCC/IEI0BAHHIA M HAOTIOICHUIT PabOTHI DIIEKTPOreHePaTopa.

CamocTosiTesibHasi pa0doTa 00y4aloUIMXCs: PEIICHHE 3a/1a4 Ha 3JICKTPOMATHUTHYIO HHIYKIHIO. 2
Tema 4.7. Coaep:kanue yue0HOro MaTepuajia 2
DJIEKTPOMATHHUTHBIE 65. | DJIeKTPOMArHMTHBIE BOJIHBI.
BOJIHBI. OneKTpOMarHuTHbIE BOJHBL. PaguocBsa3p u TeneBujeHue. CBET KakK AJIEKTPOMAarHUTHas BOJHA. JIEMOHCTpalus H3JIydeHHs U
nmpueMa 3JICKTPOMAariuTHBIX BOJIH.
ITpoBeneHne MPOCTHIX UCCIEOBAHUI M HAOIIOIEHUH 2JIEKTPOMArHUTHBIX SIBJIEHUH, BOJTHOBBIX CBOMCTB CBETA.
66. | 3aKoHBI OTPAKEHHS H MPEJIOMJICHHS CBETA. 2
BomHOBBIE U KOPITyCKYJISIpHBIE CBOICTBA cBeTa. DU3MUECKNE MO 1 HJIEKTPOMArHUTHBIE BOJIHBI; BOJTHOBBIE M KOPITYCKYJISIPHBIE
CBOIICTBa cBeTa.
67. | JlabopaTopHasi padoTa. DJ1eKTPOMATHHTHBIC BOJHBI. 2
M3MepeHune mokasaTess IpeJIOMIICHHS BEIIEeCTBa.
CamocTosiTeibHasi  padoTa 00yyaloIMXCs: PelICHHE 331a4 Ha 3aKOHBI OTPAKEHHUS M IPETOMIICHUSI. 3
Tema 4.8. Coaep:kanue yue0HOro MaTepuaja 2
CBeToBbI€ BOJIHBI. 68. | UnTepdepenuns u AudpaKuus cBera.
Pa3BuTHe npesacTaBiIeHUI O MpUpOXE CBETa. 3aKOHBI OTpaXKEHUs M mpenomiieHus: cBeta. Murepdepenuus cera. Judpaxums
csera. ndpakinmonnas pemerka. [Toasipusanus ceera. [{ucnepcus cBeta.
Wnrepdepenunss 1 nudpaxuust ceera. CroxeHne M oruOaHue BOJH. YCJIOBUS MakCUMyma ¥ MUHHMyMa. JleMoHcTpanus
uHTephepeHIn u nudpaxkiuu cBera. [IpoBeseHe MPOCTHIX MCCIEA0BaHUI 1 HAOMIOIEHUH OINpe/eJIieHne COCTaBa BEIECTB C
TOMOIIIBIO CTIEKTPAILHOTO aHAIH3A.
69. | JIuH3BL 2
®Dopmyna Toukoi auH3EL. OnTHyeckue npudopsl. JInazel. @opmyiia ToHKOM TMH3BL. OnTHYecKHe TpHOOpHI
Tema 4.9. Copep:xanue yue0HOro MaTepHaJia 2
Crpoenne atoma. Jlazepnl. | 70. CrtpoeHnue aToma.
CrtpoeHne aToma: IIIaHeTapHas MOJIENb M MoAenb bopa.
Omneitel Pezepdopaa. [Toctynarer bopa. O0bsicHene JHHEIUATOr0 CeKTpa BOA0pO/ia Ha OCHOBE KBAaHTOBBIX MOCTYJIATOB bopa.
[loryomenue u ncryckanue ceera aroMoM. KBaHToBast sHEpIHS.
71. Jlazepbl 2
[TpuHnun neicTBUS M MCHONB30BaHME Jazepa.  VICHOJb30BaHME 3JICKTPOMArHUTHBIX BOJH PA3IHYHOTO [Harna3oHa B
TEXHUUYECKUX CPEACTBAX CBSA3M, MEAMIMHE, IIPU M3Y4YEHHN CBOMCTB BemiecTBa. COBpEMEHHbIE CIIOCOOBI MEpeauu U XPaHEHUs
nHpopmanuu. [IpoBeaeHne MPOCTHIX WCCIEAOBAHUNI W HAOMIOACHUN H3TydeHHus jazepa. J(eMOHCTpamus H3IydeHHs Jiazepa,
CUETUMKA HOHM3UPYIOMNX U3IydeHni. Anamn3 nadopmamun. Posb MakKpoMOIIEKyJI B 4€JI0BEUECKOM OpraHU3Me.
CamocrosiTeibHasi paboTa 00y4aroIMXCs: BHIIOTHEHUE Npe3eHTauuy « TUIIBI J1a3epoBy. 2
Tema 4.10. Coaep:kanue yue0HOro MaTepuaja 2
CBs3b Maccehl M DHepruu. | 72. | PajMoaKTHBHOCTb.
PannoakTuBHOCTH PanuoakTBHOCTB. PainoakTUBHBIE U3Ty4YEeHUS U UX BO3AEUCTBHE HA JKUBBIE OPTaHU3MBI.
3aKoH pajgMoaKTUBHOIO pacrnaja. JleMOHCTpalus CUeTUNKA MOHU3UPYIOIUX U3Ty4eHUull. BiausHue 3neKTpOMarHuTHBIX BOJIH U
PanMOAaKTUBHBIX HM3JIy4YEeHHH HAa OpPraHM3M dYeloBeKa. AHAJIM3 CHTyallld, CBSI3aHHBIX C ITOBCEJHEBHOI JKHM3HBIO YEJIOBEKa:
3allUThl OT OIIACHOI'O BO3I[€I>'ICTBI/IS{ OJICKTPOMArHUTHBIX MoJIeH u PaauOaAKTUBHBIX H3ﬂy‘IeHMI>II, OKOHOMMHU DHEPI'UH.
73. | CBsi3b Macchl M JHepruu. SlnepHeie peakuuu. 2

CtpoeHue aTOMHOTO siipa. DHEPrus paclleTIeHUs] aTOMHOTO siipa.
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SlnepHast sHepreTHKa M JKOJIOTHYECKUE MPOOJIEMbI, CBA3aHHBIC C €€ HCIOJIb30BaHUEM. SIACpHBIC peakiuu. DHEPreTUYCCKUN
BBIXOJI SIICPHBIX peakiuil. TepMosiepHbIi CHHTES.

KoHcyJbTanum u caMocTosiTelibHasi  paGoTra o0y4aloUIMXCHA: IOJrOTOBKA npe3eHTalmii  «PagroakTUBHBIE HW3ITYYCHU, 3
«MckyccTBeHHas: PaiiOaKTHBHOCTBY.
Tema 4.11. Copep:xanue yue0HOro MaTepHaJa 2
CBeToBbIe KBAHTHI. 74. | ®@oTo3pdexT.
KBantbl. KBaHTbI; TODNIOIIEHHE M HCcHyckaHue cBera aroMoM. PortoaddexkT U KophmyckylsipHble CBOICTBa CBeTa.
Ucnonp3oBanue Qortordpdexra B Texnuke. [wmotesa [lmanka o kBaHTax. 3akoHB QoToddpdexra. PoToH. JeMoHCTparus
tdoroaddekra, dorosnementa. [IpoBeneHne MPOCTHIX WCCIEAOBAHUM W HaOmromeHuil (orodddekra, ONTHIECKUX CIEKTPOB.
DenomeH 3penust: ontrka. DOTOXMMHUYECKHE PEaKIINH.
75. | IlpakTH4eckoe 3ansitue. 3aKoHbI GoTodIPdexTa 2
Penienue 3amau Ha 3akoHbI hoTodddekTa.
KoHncyJbTanum u caMmocTosiTeIbHAasE padoTa 00y4YalomMXcsi: IOAroToBKa rpeseHTanuu «CoytHeYHasi cucteMay 5
76. InddepeHuHpOBaHHBII 3a4eT 2
HToro 3a 2 cemecTp 129
Obs3amenvHol ayOumopHOU Hazpy3Ku 00yuarwye2ocs, 8 mom ucie 84
-nabopamopnuix pabom 16
- NPAKMU4ecKux 3aHamuil 10
Koncynomayuii u camocmosmenvroi pabomol 00yuaoue2ocs 43
Bcero 231
Obs3amenvHoU ayOumopHou Hazpy3Ku 0byuarwe2ocs, 8 mom yucie 152
-n1abopamopmvix pabom 23
- NPAKMUYECKUX 3aHAMul 10
Kouncynomayuii u camocmosmenvroil pabomol 00yuaouezocs 77
(uszuka XUMMHS OuoJI0TUs
1 cemecTp 30 - 38
2 cemecTp 46+2 nudgzaver 36 -

Jl1sl XapaKTepUCTUKU YPOBHS OCBOEHUS y4€OHOI0 MaTepHasa UCIIONb3YIOTCS CIeqyoL1e 0003HaYeHus:
1- 03HaKOMUTENBHBIH (y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2- penpoayKTUBHBIHN (BBIIOJHEHHE AESITEILHOCTH 110 00pa3ily, MHCTPYKLUHU WU MO PyKOBOICTBOM)

3- NpOAYKTUBHBIH (IUTAHUPOBAHUE CAMOCTOSATENLHOE BBHIIIOJIHEHUE, PELIEHUE ITPO0
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3. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI ITPEJIMETA

3.1 TpeGoBanuss K MHHUMAJIBHOMY MAaTepPHAJBHO-TEXHHUYECKOMY
odecneyeHun 1o

Peanuzaums yueOHOro mnpeamera TpeOyeT Hanmuuus y4eOHOro KaOWHeETa
XUMHUHM, OHOJOTMM W  DSKOJOTMYECKUX  OCHOB  MPUPOJAOIOJIb30BAHUS,
MH(OPMAITMOHHO-OMOINOTEYHBIN HEHTP.

O6opynoBaHue yuyeOHOro kabuHeTa: yueOHast MmeOesb, MeIoBas JOCKa

Texnuueckue  cpeactBa  OOy4YeHHS:  MEPCOHAIbHBIE  KOMIBIOTEPHI,
MYJIbTUMEIUNHBIN IPOEKTOP, KpaH, MPE3EHTALMH 10 TEMaM Kypca.

3.2 UndopMmanmnonHoe odecnievyeHne o0yueHust
Ilepeyenr yueOHbIX HM3aaHNi, UHTepHET-pecypcoB, AONOJHHUTEJIbHOM

JIMTEPaTyphbl.
OcHonbie UCMOYHUKU:
1. Iabpuenstr, O. C. EcrectBo3Hanme. XuMmus : y4eOHUK JJIs CTY/I.

yupexaennit CIIO / O. C. I'abpuensin, U. I'. OctpoymoB. - 5-e u3n., crep. — M.:
NI «Akagemus», 2019. — 240 c.: ni. — TeKCT : HENOCPEACTBEHHBIN.

2. [Mapmytuna, JI. A. EcrectBo3Hanue. buosorust : y4eOHHMK nJsi CTY[I.
yupexaenuit CI1O / JI. A. [lapmytuna. - M.: UL «Axagemus», 2019. — 352 c. —
TeKcT : HenmoCpPEeACTBEHHBIN.

3. Camoitnenko, II. WM. EcrectBoznanue. ®duszuka : yd4eOHHMK I CTY..
yupexaenuit CI10 / I1. Y. CamotineHnko. - 2-e u3a., crep. — M.: UL «Akanemusy»,
2017.—336 c.: ui. — TekcT : HenmoCPeICTBEHHBIMN.

Hnmepnem — pecypcul:
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 1 OIEHKA PE3YJIbTATOB OCBOEHUA

YUYEBHOI'O IPEJIMETA

KOHTpOJ'IL H OHEHKa pC3ylibTaTOB OCBOCHUA yqeGHoro nmpcamMcTa

OCYULIECTBIISIETCS MPENOJaBaTeIeM B IPOLIECCE NPOBEIEHUS Y4YEOHBIX 3aHATHUM,
7a00paTOPHBIX U MPAKTUYECKHX PabOT, B XOJ€ TEKYUIEro M MPOMEKYTOUYHOTO
KOHTPOJIs, a TaKXe BBINOJHEHUS OOYyYAIOIMIMMUCS WHIMBHIYAIbHBIX W/WIN
IPYNIOBBIX BHEAYAUTOPHBIX CaMOCTOSTENbHBIX padoT (BCP)

Pazpen Pesynpra | Bug DOopMBI U METO/BI Bun ouenounoro cpeacrsa | opma Orenka
W/WI TeMa | ThI KOHTPOI KOHTPOJIS UHAWBUIYyaNb | pe3yibTa
OCBOCHHU | 4 HOTO y4eTa TOB **
s yCIIeBaeMOCTH
TIpeaMeT
a
3YH*
Paznen 1. 1,2 Texymm | TectupoBanue, yctublid | Tect. Bonpocs! ais YaeOnsIit banbnas
71 Y MUCHbMEHHBIN ONPOC. | YCTHOTO U MTUCHbMEHHOTO JKypHaT (2-5)
Brinonnenue ompoca.
11aGOPATOPHEIX PAGOT 1 3agaHust 1JIs BBITOJITHEHUS
BCP. J1a00paTOPHBIX PAdOT U
BCP
Pazpen 2. 1,2 Texymu | TectupoBanue, ycTHbld | Tect. Bonpocs! ans Y4eOHbIiH Banbnas
i Y MUCHbMEHHBIN ONPOC. | YCTHOrO U MUCHbMEHHOT'O KypHaI (2-5)
Beimonxenue ompoca.
TaGOPATOPHEIX H 3amaHus U1 BBITOTHEHUS
MpaKTHYECKUX padoT, 11260paTOPHEIX 1
BCP. MPAaKTUIECKUX paboT u
BCP
Paznen 3. 1,2 Texymm | TectupoBanue, yctHelid | Tect. Bonpocs! ais YaeOnsIit banbnas
i Y NUCbMEHHBIN ONPOC. | YCTHOrO U MUCHbMEHHOI'O JKypHaJ (2-5)
Brinonnenue ompoca.
1TaGOPATOPHBIX H 3anaHust U1 BBIITOJTHEHUS
MPaKTHYECKUX padoT, 11200paTOPHBIX 1
BCP. MPaKTHYECKUX paboT U
BCP
Paznen 4. 1,2 Texymm | Tectuposanue, yctHbA | Tect. Bompocsr ms YueOHbIH BansHas
i Y MUCbMEHHBIN ONPOC. | YCTHOrO U MUCHbMEHHOI'O JKypHaJI (2-5)
IIpaktuyeckuit onpoca. 3aianus s
KOHTPOJIb. MIPAKTUYECKOTO KOHTPOJIS.
BhIIOTHEHIE 3anaHus U1 BBITOJTHEHUS
71a00paTOPHBIX PaboT U n1abopaTopHeLIX padoT u
BCP. BCP
YueOHbIit 1,2 IMpomex | JuddepeniupoBantsl | 3amgaHue s Benomoctb banphas
IIpeaIMeT YTOYHBIN | W 3a4éT muddepeHIMpOBaHHOTO MIPOMEXYTOUH | (2-5)
3a4éra OM aTTecTanuu
YueOHbIi
KypHaI
3adueTHEIC
KHWKKH
3YH*
1-3HaHus
2-ymeHUst
3-HaBBIKH

OneHka pe3ynbTaToB™*
- B Oammax (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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