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PabGouass mporpamma  pa3paboTaHa Ha  OCHOBE  NPUMEPHOW  MPOTPaAMMBbI
o0meoOpa3oBarenbHO yueOHoM auctumiuHbl «EcTecTBO3HaHMe» 17151 PO eCCHOHATBHBIX
oOpa3oBaTenbHbIX opranuzanuii (mporokon Ne 3 ot 21 utonsg 2015 r., perucTpallnOHHBIH HOMEp
peuensuu 375 or 23 uronsg 2015 r. PT'AY «®UPO»), peanusyromux nIporpaMMy HOATOTOBKU
CIICLIMAIIMCTOB cpeHero 3BeHa cnenuaibHocTh 44.02.02 [IpenonaBanue B HayaldbHBIX Kilaccax
(mpuka3 MunHCcTepcTBa 0oOpa3oBaHusi U Hayku Poccuiickoit ®denepanmu ot 27.10.2014 1. Neo
1353) (yriyOneHHON IMOATOTOBKH) Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHHS W C y4ETOM
tpeboBanuit ®I'OC cpennero o6mero oopazoBanus (ryMaHUTapHBINA TPO(HIIB).

Cocrasurens: 3. FO. Kabapaosa, npenogaBaTtenb

Pabouas mporpamma y4eOHOW AMCUMIUIMHBI OOCYXKIeHa W yTBepxaeHa Ha 3acemanuu [1LK
00111€00pa30BaTENIbHBIX, OOLIMX I'YMAHUTAPHBIX M COLUAIBHO-3KOHOMUYECKUX TUCLUIUIMH

[IpoTokomn Ne OT « » 2018 roga.
[Tpencenarens LK [Tomonosa C.B.
(moamuck)
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Hayunas 6ubmmorexa KbI'Y,
OTJIeT KOMITJIEKTOBaHUS I'yoxokoBa H.A.
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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIJUCHUATLJIUHBI
bJ1.6 ECTECTBO3HAHHUE

1.1. O6sa1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouass mporpamma yueOHOW mucHUIUIMHBI «EcTecTBO3HaHHE» SBISETCS
YaCThIO MTPOTPAMMBbI IOATOTOBKH CIEHHUAIMCTOB CPEIHETO 3BEHA B COOTBETCTBUU C
®I'OC CIIO cnenuansaoctu 44.02.02 IlpenogaBanue B HayadbHBIX KJaccax st
ctyaeHToB, ocBanBaromux [IIICC3 Ha 0a3e 0CHOBHOTO 001IET0 00pa30BaHUS.

1.2. MecTo y4eOHOHl IUCUMILIMHBI B CTPYKTYpe NPOrpamMMbl NOATOTOBKH
CIEIUAJINCTOB CPETHEro 3BeHa:

VYuyeOnas aucnuiuimHa «EcTecTBO3HaHME» BXOJAWT B IUKI  y4eOHBIX
JUCHUIUIMH ~ 00Ieo0pa3oBaTeibHOM  MOATOTOBKU  crienuanbHOocTH  44.02.02
[IpenoaBanme B HaYaIbHBIX KJ1accax T'YMaHHTApHOTO npoduIs
podeCCHOHATEHOTO 00pa30BaHMS.

1.3. ean u 3agayM JMCHUIVIMHBI — TPe0OBaHUA K pe3ybTaTaM OCBOCHUA
TUCUMILIAHBI:

OcBoeHue cojaepkaHusi ydyeOHOW  JaucHUIUIUHBL  «EcTecTBo3HaHUE»
o0ecreynBaeT JOCTHKEHHUE CTYICHTaAMU CIIEAYIOIINX PE3yIbTaTOB:
JIUYHOCMHbBIX

- YCTOMUMBBIN MHTEPEC K UCTOPUU U JOCTXKEHUSIM B 00J1aCTH €CTECTBEHHBIX HAYK,
qyBCTBO FOPAOCTH 3a POCCUICKHE ECTECTBEHHBIE HAYKH;

- TOTOBHOCTh K TPOJIODKEHUIO OOpa30BaHMs, TMOBBIIMICHUIO KBATM(HUKAIMUA B
M30paHHON MPOQECCHOHAIBHON JESTEIbHOCTU C HCHOJb30BaHUEM 3HAHWM B 00JacTH
€CTECTBEHHBIX HAYK;

- 0OBEKTHBHOE OCO3HAHUE 3HAUMMOCTU KOMIIETEHLIMM B OOJIACTU €CTECTBEHHBIX
HAyK JJIs1 4eJloBeKa M 00ILeCTBa, YMEHHE HCIIOb30BATh TEXHOIOIMUECKUE JOCTIKEHHUS B
o0sacTi (PU3UKH, XUMHH, OUOJIOTHM IS TIOBBIIIICHHSI COOCTBEHHOT'O MHTCIUICKTYAJILHOTO
Pa3BUTHS B BEIOpAHHOM MPOQECCHOHATIBHON JESTEIbHOCTY;

- YMEHHME MpPOAHAM3UPOBATH TEXHOICHHBIE MOCIEACTBUS JUII OKPY)KaIOIICH
Cpelibl, ObITOBOM U MPOU3BOJICTBEHHON JIETEIILHOCTH YEJIOBEKA,;

- TOTOBHOCTb CaMOCTOSITENIbHO J100BIBATh HOBBIE AJIs1 CE0sl €CTECTBEHHO-HAYUHbIE
3HAHUSI C UCTIONB30BAaHUEM JIJISI 3TOTO IOCTYIHBIX MICTOYHUKOB MH(pOpMaIHy;

- YMEHHE YIOPAaBIATH CBOEH MO3HABATEIILHOW JEATEIbHOCTBHIO, TPOBOJUTH
CaMOOLIEHKY YPOBHS COOCTBEHHOIO MHTEJUIEKTYaIbHOTO Pa3BUTHS

- YMEHHME BBICTpaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUSI B KOMaHZE IIO
peLIeHNIO O0IIMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHNS;

MemanpeomMenHix:

- OBJIAJICHUE YMEHUSIMA M HaBbIKAMHU PA3IMYHBIX BUJOB [0O3HABATEIBHOM
JEATEIBHOCTH JUTSl U3YUYEHHS PA3HBIX CTOPOH OKPYKAFOILIETO ECTECTBEHHOTO MUPA,;

- TPUMEHEHHWE OCHOBHBIX METOJOB TIO3HAHUS (HAOMIONCHHS, HAYYHOIO
AKCTIEPUMEHTA) JIs1 U3Y4YEHHS Pa3JIMUHbIX CTOPOH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, C
KOTOPHIMU BO3HHUKAET HEOOXOIMMOCTb CTAJTKUBATHLCS B MPOQeCcCHOHAIbHOM cepe;

- YMEHHUE OIPEACIIATh eI U 33/1a4M JIeITeNIbHOCTH, BRIOMPATh CPENICTBA YISl UX
JOCTU>KEHHUS Ha TIPAKTHUKE;



- yYMEHHE WCHOJB30BaTh  pA3IMYHble  WUCTOYHUKU 1A  TOJTy4YEHUs
€CTECTBEHHOHAY4YHOM HMH(OpPMAIMK U OIIEHUBATh €€ JIOCTOBEPHOCTH IUISl JTOCTHKEHHS
MIOCTaBJICHHBIX 1IEJIEH U 3a/1a4;

npeoMemHuIx:.

- c)OpMHUPOBAHHOCTb  TPEACTABICHUA O  IEJOCTHOM  COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHHE MHpa, NPHUPOAE KaK €AWHOM IIeJIOCTHOM CHCTEME,
B3aMMOCBSI3M  4€JIOBEKa, TPUPOABI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macinrabax BeenenHoid;

- BIIaJICHIE 3HAHUSIMU O HarOOJIee BAXKHBIX OTKPBHITUSX U JOCTIDKEHUSIX B 00JIacTH
€CTECTBO3HAHMS, MMOBJIMABIIMX Ha 3BOJIOLMIO NPEJICTABIEHUI O PUPOAE, HA pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

- c(OpMHUPOBAHHOCTH YMEHMSI TPUMEHSTh ECTECTBEHHOHAYUHbIC 3HAHHSA I
OOBSICHEHHST OKPYKAIOIINX SIBJICHUH, COXPaHEHUsI 37I0pOBbsi, 0OecrieueH s 0e30MacHOCTH
KUBHENICSTENIbHOCTH,  OCPEeXHOTO ~ OTHOILICHUS K  MPUPOJE,  PalMOHAIBHOIO
MPUPOIONOITHL30BAHUS, & TAKKE BBIOJIHEHUS! POJIM TPAMOTHOTO IOTPEOUTESIS;

- ¢(hOPMUPOBAHHOCTD TPE/ICTABICHUN O HAYYHOM METOJIE TIO3HAHMS MPUPOJIBI U
CpENCTBAX M3Yy4YECHUs] MeEraMupa, MaKpoOMHUpa M MHUKPOMHpA; BIAJICHUE MpPUEMaMU
€CTECTBEHHOHAYYHBIX HAOJIO/ICHUH, OMBITOB, UCCIIECIOBAaHUN M OIIEHKHU JIOCTOBEPHOCTU
TMIOJTyYEHHBIX PE3YJIBTATOB;

- BIQJICHUE TIOHSATUIHBIM aIlapaToM EeCTECTBEHHBIX HayK, MO3BOJIIOIIIM
MO3HAaBaTh MHp, Y4YacTBOBaTh B JMCKYCCHSAX TIO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJIB30BaTh PA3IMIHbIC WCTOYHWKA WH(POpMAIMH IJIs1 TTOJTOTOBKH COOCTBEHHBIX
paboT, KPUTUYECKU OTHOCUTBCS K coodmennsM CMU, copepxkanmMm HaydHYIO
UH(POPMAITHIO;

- c(OPMUPOBAHHOCTh YMEHHWI TOHMMAaTh 3HAYMMOCTb E€CTECTBEHHOHAYYHOTO
3HAHUS JUI KQKIOIo YeJIOBEKa HE3aBUCHUMO OT €ro MpO(eCCHOHAIBHON JeATeNbHOCTH,
pazmyath (DaKThl M OIEHKH, CPaBHUBATH OIICHOYHBIC BBIBOJBI, BHUIETh MX CBS3b C
KPUTEPUSMH OIICHOK U CBSI3b KPUTEPHUEB C OINPEICIICHHONW CUCTEMOW 1IEHHOCTEH, 00X
3a/1a4 B 00JIaCTH €CTECTBO3HAHHUSL.

1.4. Koun4yecTBO 4YacoB Ha OCBOeHHe Ppado4yell MNporpaMmbl y4eOHOMH

TUCHUNIHHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocs - 150 yacoB, B TOM 4HCIIE:
00s13aTeNBPHON ayIMTOPHOM yueOHOH Harpy3ku oOydarormierocs - 100 gyacos;
CaMOCTOSATEILHOM paboThl 00yJaroIerocs, KoHCyabTamnuii - 50 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yueOHOM TMCIUILVIMHBI M BUAbI Y4eOHOH padoThI

Bup yueOHol paGoThI Oovem
uacos
MaxkcumanbHasi ydeOHasi HAarpy3Ka (Bcero) 150
O0s3aTe/IbHAsI AyAUTOPHAsi y4eOHasi HATPY3Ka (BCero) 100
B TOM YHCIJIE:
NPaKTUYECKHUE 3aHATHS 40
CamocTrosiTesibHass padoTa 00y4yaomerocss 1 KOHCYJabTauuu (Bcero) 50

IIpomesicymounas ammecmayus 6 popme oughghepenyuposannozo 3auema




2.2. TemaTudeckuii miian u coaep:xkanmne yueonou nucunniannubl 5/1.6 ECTECTBO3HAHUE

HaumeHoBaHue pa3nenos Coneprxanue yueOHOro MaTepuaia, JabopaTopHble padOThl U NIPAKTUYECKUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camMocCTosITelIbHAsL paboTa 00yJarommxcs, KypcoBasi pabota (IIPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHHSI
1 2 3 4
XUMUs 51
BBenenne 3
Tema 1. Xumnueckas Conep:kanue y4eOHOT0 MaTepuaJia 2
KapTuHa Mupa. Posis xumun | 1. Xumuueckast KapTHHA MUpPa KaKk COCTaBHAsi YaCTh €CTECTBEHHOHAYYHOI KapTHHBI Mupa. Poib 1
B )KM3HHU COBPEMEHHOTO XMMHUHU B )KU3HU COBpeMEHHOro olriecTBa. [IpuMeHeHne 10CTHKeHU COBPEMEHHOM XMMUHU B
o01mecTBa TYMaHUTapHOU cdepe AesITeIbHOCTH 00IECTBa.
2.XUMHMUYEeCKOe coJiepKaHue YydeOHOM aucuuiuinHbl «EcTecTBo3HaHME» NpU  OCBOEHHUH
cnenanbHOCTe CI1O rymanutapaoro npoduist mpodecCHOoHaIHLHOT0 00pa3oBaHUsI.
CamocrositenbHas padora: [loaroroButs pedeparsl U npe3eHTaluy Ha TeMbl: Poib Xumuu B 1 3
KHU3HU COBPEMEHHOT'0 O0IECTBA, IPUMEHEHNE TIOCTUKEHUH COBPEMEHHOW XUMUU B OBITY U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKAY.
Pasznea 1. O6mas n 24
HeopraHuyveckasi XuMHus
Tema 1.1. OcHOBHBIE Copepxxanue y4eOHOIro MaTepuaJa: 1
IIOHATHS U 3aKOHBI XuMuH. | 1. BemectBo. AToM. Monekyna. XUMUYECKUH 3JIEMEHT U (POPMBI €0 CYIIECTBOBAHUS.
ITpocthle u crnokHble BemecTBa. OCHOBHBIE 3aKOHBI XUMUH.
2. llepuoanueckuii 3axoH u [lepuoanueckas cuctema XuMudeckux anemMenTos /1. U. 1
Menneneesa. Otkportie u 3Hauenue [13 u [ICXD /1. . MenneneeBa [uist pa3BUTHS HAYKH U
NOHWMaHHS XHMUYECKON KapTHHBI MHpA.
IIpakTHYecKHe 3aHATHS 1 2
1. BeinosniHeHne TecTOBOro 3a7aHus 1o Teme: «OCHOBHBIC MOHATHS U 3aKOHBI XUMUN» - 33/1aHUS
TEOPETUUECKON YacTu TecTa 00CYKIal0TCsA C MperoaaBaresieM, MpakTHIeckas 4acTh
BBITNOJHSETCS] CAMOCTOSTEIHHO 10 BapUaHTaM.
Tema 1.2. IIpakTH4eckue 3aHATHSA 2 2

[lepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKHUX AJIEMEHTOB /.

1.KomnokBuyM 1o tem: «Ctpoenue atoma. [leprnogudeckuii 3akoH u Ileprnoanyeckas cucrema
XUMHYECKHX deMeHTOB J[. 1. MeHaeneeBay.
2.Pemenne npakTudeckux 3anad o teme: «Ctpoenne aroma. [13 u [ICXD JI. . MenneneeBay.




HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable padOThl U MPAKTUUECKHUE 3aHSTUS, O6beM YpoBeHb
U TEM camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHHMSI

. Menneneena. CamocrositesabHasi padora: MonenupoBanue [ICXD JI. . Menneneena 1 3
Copnepxxanue yueOHOIro MaTepuaJa 1 1
1. KoBaneHntHas cBsi3b: HemousigspHas u mossgpHas. VMoHHass cBsi3b. KaTHOHBI W aHHOHBI.

Tema 1.3. Merammueckas cBA3b. BogopoaHas CBsi3b.

Crtpoenue BemiecTsa. IIpakTHyecKue 3aHATHS 1 2
1. Cemunap: o teme «CtpoeHue BeuiecTBa. Buibl XuMuueckoi cBsi3u. TUIIbI
KPUCTALTMYCCKHUX PEIICTOKY.
Coaep:xanue yue0HOro MaTepHaJia 1 1
1. Bona B ipupoe, ObITy, TEXHHKE B Ha TIpou3BocTBe. CTpoeHHe BOAbI. Du3nueckue
CBOMCTBA BOJEI.

Tema 1.4. 2. X¥MUYeCcKHE CBOMCTBA BOJIbI: OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE; KUCIIOTHO-OCHOBHBIE;

Bosa. PacTsopbi. peaKIUU THIPATALNN; PEAKITUU THIPOIIH3A.
IIpakTH4eckne 3aHATHA 1 2
1. Pemienue 3xcnepuMeHTaNbHBIX 3a/1a4 10 Teme: « naponus. Peakiiuu HOHHOTO 0OMeHa.
CamocrosiTeibHas padoTa: BoinonHeHNe MMCEMEHHOTO aHaIu3a yu4eOHOM JIUTepaTyphl, 1 3
MPAKTUYECKHX 33724 ¥ TECTOBBIX 3aJjaHMii 1o Teme: «Boma Bokpyr Hac. Pu3nyeckue u
XUMHYECKHE CBOMCTBA BOJIbI. PacTBOpeHrE TBEP/IBIX BEIIECTB U Ta30BY.
Conep:xxanue yueOHOro MaTepuaJia 1 1
1. OnpecHenune Bobl. ATperaTHbIe COCTOSIHHSI BOJIBI U €€ MEePEXOAbl U3 OJIHOTO arperaTHOro
COCTOSIHHSI B JIPYTO€.

Tema 1.5. 2. OcHOBHBIE XUMHUYECKHE U (PUBNKO-XUMHUUYECKHE CIIOCOOBI OYMCTKHU BOJIbI. XapaKTepUCTUKA

Bona. PacTBopsl. CTOYHBIX BOJI. METOBI OYUCTKHU OT CYCIICH3UPOBAHHBIX M SMYJIBI'HPOBAHHBIX, PACTBOPEHHBIX
HEOPraHMYECKUX MPUMECEH.
IMpakTHyeckue 3aHATHS: 1 2
1. Pernenne mpakTHYECKHX 3aaHUi Ha TeMy: «OmnpeneneHre MacCoBOM JOIH PaCTBOPEHHOTO
BEII[ECTBA B PACTBOPEY.
CamocrosiTeibHas padoTa: BeimomHeHNE MICEMEHHOTO aHaTu3a yu4eOHOM JIUTepaTyphl, 2 3
MPAKTUYECKHX 3a71a9 U TECTOBBIX 3aJaHuil 1o Teme: «JlucmepcHble cucteMsl. [Iporecchr,
MPOUCXOJISIINE B PACTBOPAX).

Tema 1.6. Conep:xxaHnue yueOHOIro MaTepuaJia: 1 1




HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable padOThl U MPAKTUUECKHUE 3aHSTUS, O6beM YpoBeHb
U TEM camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHHMSI
XHUMUYECKUE PEaKIINH. 1. Tlonsitue 0 xuMUUecKoi peakuuu. Tunbl XuMudeckux peakuuii. CKOpoCcTh peakiuu u
(akTOpHI, OT KOTOPBIX OHA 3aBHCHUT.
CamocrosiTejibHasi padoTa: BelnoHeHHE MMCBMEHHOTO aHAIW3a yYeOHOU JTUTepaTyphl, 2 3
NPAaKTUYECKHX 33/1a4 U TECTOBBIX 3aJaHuii o TeMaM: «Kitaccuukaiyst XUMUYECKHX PeaKIuiiy.
Conep:kanue y4eOHOT0 MaTepuaJia:
1. Knaccudukanus HeOpraHMIECKUX COSAMHCHHIA U MX CBOMCTBA. OKCHIBI, KUCIIOTHI, 1 1
ocHoBaHus, conu. [Tonsitue o ruaponuse coneit. Cpeaa BOJHBIX pacTBOPOB COJICH: KUCHas,
Tema 1.7. HeWTpasibHas, niesnovHas. Bogopoaueiil nokasarens pH pactsopa.
Knaccuduxanus IIpakTHyecKne 3aHATHS 2 2
HEOPraHUYECKUX 1. «Omnpenenenue pH pactBopa comneii».
COCIMHCHHI U UX CBOMCTBA. PyGe:xnbiii KOHTPOJIbL Nel
CamocrosiTeibHas padoTa: BeinoHeHNEe MICEMEHHOTO aHAIN3a yu4eOHO! JINTepaTyphl, 1 3
MPAKTUYECKHX 3aJ[a4 U TECTOBBIX 3a1aHuil no Teme: «Knaccudukanys HeopraHmueckKux
COCMHEHUIN U UX CBOMCTBA.
Tema 1.8. Coaep:xxanue yueOHOro MaTepuaJia: 1 1
Meramsl. Hemeramisl. 1. O6mue ¢pu3nyeckre 1 XMMUYECKHE CBOWCTBA METAJIJIOB.
2. O6mmas xapakTepUCTHKA TJIaBHBIX MOATPYII HEMETAIJIOB Ha IPUMEPE rajJOoreHOB.
3. BaxHeiimume coequHEHNS] METAJUIOB U HEMETAJUIOB B IPUPOJIE U XO3AHCTBEHHOM
JIESITEJIbBHOCTH YEJIOBEKA.
IIpakTH4eckue 3aHATHSA 1 2
1. OGo0bmaro1iee MOBTOPEHUE U PEIICHUE PACUETHBIX 3a/1a4 1Mo Teme: «MeTasuibl.
B3aumojielicTBue METAJUIOB € pacTBOPAaMHU KHUCIIOT U COJIeily, «MeTab».
CamocrosiTeibHas padora: BoinosHeHue MMCHbMEHHOTO aHallM3a yueOHOU TUTepaTyphl 1O 1 3
teme: «Kopposus metannos. CruiaBbiy.
Paznen 2. 18
Opraanyeckasi XuMus
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 1
OCHOBHBIE TIOJIOKEHUS 1

TEOPUHU CTPOECHUS
OpPraHUYECKUX

1. Oprannueckue coenuHeHusi. OCHOBHBIE MOJIO0KEHUSI TEOPUHU CTPOEHUSI OPraHUYECKUX
coenHeHU. MHOr0OOpa3ne oprannyecKkux coenuHeHuii. [lonsarue nsomepun.




HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

COETUHEHUH.

I[IpakTnyeckue 3aHATHS

1. Pemenue 3amau mo teme: «CTpoeHre opraHudecKux coenuHennil. Kimaccudukarmms.
N3omepus. HomeHkiarypay.

2. KauecTBeHHBIN aHAIN3 OpraHuveckux coenuHeHuit (OOHapyXeHHe yriaepoaa U BOAOPOIA).

CamocrosiTesibHas padoTa: BeimomHeHNe MICEMEHHOTO aHaIN3a yueOHOH JINTepaTyphl,
MPAKTUYECKHX 3aJ[a4 U TECTOBBIX 3aJaHuil o Teme: «['OMOoIOrnyecKuil psiJi aJIKaHOBY.

Tema 2.2.
YTrieBogopobl.

Conep:xanue yueOHOro MaTepuaJia

1. IlpenenbHble U HenpenenbHbIE YIIIEBOAOPO bl Peakuys nonumepusanuu.

2. IIpupoaHble HCTOYHUKH YITIEBOJIOPOIOB.

3. YrneBoopoabl Kak OCHOBA MEXAYHAPOIAHOTO COTPYIHUYECTBA U BaKHEUIITUI UCTOYHUK
dbopmupoBanus 6romxera PO.

IIpakTH4yeckue 3aHATHS

1. «YrueBonopo/ipl: osydyeHue U cBoiicTBa aTueHa. CBoiicTBa 6eH30may.
2. Pemenue pacueTHBIX 3a7ia4 U TECTOBBIX 3aJJaHUM 110 TeME «Y TJI€BOJJOPOIbI».

CamocTosiTeIbHAS paGOTa: BrinmonHeHue NMcbMEHHOTO aHaINU3a yqe6H0171 JIUTCPATYPBHI,
MPAKTUYCCKUX 3aaa4 U TECTOBBIX 3aJaHHI 10 TEME: <<I/I30M€pI/I$I 1 HOMCHKJIaTypa
HCIIPCACIILHBIX YTIICBOJOPOI0B).

Tema 2.3.
Kucnoponcoaepxaiue
OpraHHYECKHE
BEIIECTBA.

Conep:xanue yueOHOro MaTepuaJia

1. HpeI[CTaBI/ITeHI/I KHCJIOPOACOACPIKAINX OPraHUYICCKUX CO€IUHEHMI: METUJIOBBIN U
STUJIOBBIN CIIMPTHI, INTMICPHUH, YKCYCHAs KUCJIOTA.

2.2Kupsl Kak crokHbIe d(QUPHL.

3. YrieBodsl: TJIFOKO034a, KpaxmMaJl, OEJIJIF0JI03a.

IIpakTHyeckne 3aHATHA:

1. [IpakTrueckas padota «CupThI»;

2. Pemenue npaktuyeckux 3aganuil no reme «KapOoHOBBIE KUCIOTHI.

3. [Ipaktrueckas padota: «KapOoHOBBIE KUCIOTHI (PaCTBOPUMOCTH KAPOOHOBBIX KUCIIOT B BOJIE;
B3anMojeiicTBre ¢ Metanamiu. [lonydeHue cinoxHoro ahupa)y.

CamocrositesibHas padora: [lonroroBka pedepara u npe3eHTAINN Ha TEMBI: « AJTKOTOIN3M,
€ro MOCTeICTBUS U TpeaynpexaeHuey; «[I[puMeHenne yKCycHOM KUCIOThI HA OCHOBE CBOWCTB.
CnoxHbIe YOUPHI B TPUPOJIE, UX 3HAUCHUEY; «3HAYEHUE YTIIEBOIOB B )KUBOW MPUPOJIC U KUZHH
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HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable padOThl U MPAKTUUECKHUE 3aHSTUS, O6beM YpoBeHb
U TEM camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHHMSI
YeJIOBEKay.
Conep:kaHue y4eOHOT0 MaTepuaJia
1. A3oTcoaepxaiiue OpraHn4ecKue COeIUHEHUs. AMUHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHue u 1 1
T )4 Oouostornueckast GyHKIHs OCITKOB.
AeMa o 2. Tlonatue O miIacTMaccax M XHMHYECKHMX BOJOKHaX. HarypanabHbIe, CHUHTETHYECKHE U
30TCOAepIKaIINe
OpramecKie HCKYCCTBEHHbBIE BOJIOKHA.
BOILIECTBA. IIpakTHyeckue 3aHATHS: 1 2
118CTMACCEL 1. AmuHBI, aMUHOKHUCIOTHL, 6enku: OOpaTumMas u HeoOpaTuMas AeHaTypain3anus OeIKoB.
1 BONOKHA CamocrosiTesibHasA padora: 1 3
1. TloaroroBka pedepaToB u coobuieHuid Ha Temy: «Poib OeTKOB B KHBOWM MPUPOIEY;
«[IpuMeHeHNEe TMONMMEPOB B TPHUKIATHOM U KIACCHYECKOM HW300pa3UTEIHbHOM
HCKYCCTBE.
Pazgen 3. 6
XuMUS U KU3Hb
Tema 3.1. Copaeprxanue y4eOHOro MaTepuasa 1 1
XHUMHA ¥ OPraHu3M 1. Xumudeckue 3J1eMEHTHI B OpraHu3Me yenoBeka. Opranudeckie U HeOpraHuueckue
yejaoBeka. XuMus B ObITY. | pemectBa. OCHOBHBIE )KU3HEHHO HEOOXOAUMBIE COEMHEHUS: OCIIKH, YIJI€BOJbL, )KUPBHI,
BUTAaMUHBL. YTIEBOJIbI — TJIaBHBIA UCTOYHHUK YHEPTHH OpraHu3Ma. Poib )KUpOB B OpraHusMe.
2. X0JIECTEPHH U €T0 POJIb B 3/I0POBbE YelIOBeKa. MHUHEpaAIbHBIE BEIIECTBA B IPOIYKTAX
nuTaHus, nuiieBsle Jo6aBku. COaTaHCUPOBAaHHOE MUTAHUE.
3. Bona. KauectBo Bojbl. Mororiue u unctsamue cpeactaa. [IpaBuia 6e3onacHoit paboThl co
CpeICTBAaMU OBITOBON XHMUHU.
IIpakTnyeckue 3aHATHS 3 2
1. [TumeBsbie no6aBku E B MUIIEBBIX MPOIYKTaX.
2. O6HapyXeHHEe BUTAMUHOB B MPOJYKTaX MUTAHUSI.
Py0e:xxHbIli KOHTPOJIb Ne2 3
CamocTosiTeIbHas padoTa: 2 3

1. IToaroroBka pedepaToB U npe3eHTauuil Ha TeMy: «KHUpbl Kak IPOAYKT MUTAHUS U
XUMHUYECKOE ChIPbe; «YTIeBOIbl — IJIaBHBIN HCTOYHHUK HEPTUU OpraHu3May; «OCHOBHBIE
KHU3HEHHO HEOOXOMMbIE COCJIMHEHNUS B OpraHu3Me YeloBeKa: OeJIKH, YTIIIeBOIbI, )KUPHI,
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HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable padOThl U MPAKTUUECKHUE 3aHSTUS, O6bem | YpoBeHb
U TEM camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHHMSI
BUTAaMUHBD). «POJIb XUMHUECKUX AJIEMEHTOB B JKU3HU PACTCHUNY; «Y 100peHns. XuMHU4eCcKue
CpECTBa 3aLIUThl PACTEHUW.
2. CocraBiieHHE KpOCCBOp/ia HAa TeMy: «BuTaMuHBI».
BUOJIOI'us 54
BBenenue 3
Coaep:xxanue yueOHOro MaTepuaJia 1
1. XKuBas nmpupona kak 00ObEeKT U3ydeHHs OMoIoTUU. MeTO bl UCCIIeIOBaHUSI )KUBOI MPUPOIBI B 1
buonorus — Ouosorumy.
COBOKYITHOCTb HayK 2. Onpenenenue xu3Hd. OCHOBHBIE TPU3HAKH KUBOTO. Y POBHU OpPTraHU3AIMH KU3HA. METOIbI
0 ’KMBOH TPHPOJIE. n3ydeHus 6nonoruu. 3HaueHue OMOIOTHH.
MeTo 161 HAyYHOTO IIpakTHuyeckue 3aHATHS 1 2
TIO3HAHWsl B OUOJIOTUH. 1. YpoBHU opraHu3aiuu X1UBOM MaTepuH.
CamocrosiTtesnbHas padora: [lonroroBka pedeparoB Ha TeMy: «COBpEMEHHBIE METOTbI 1 3
MCCJICTIOBaHMsI B OMOJIOTHH.
Paspnean 1. 17 1
Kuerka
Tema 1.1. Conep:xxanue yueOHOIro MaTepuaJia 2
Hcropus nzyuenus 1. OcHOBHBIE MOJOKEHUS KIETOYHOU Teopuu. KiieTka - cTpykTypHO-(YHKIIMOHATBHAS 1
KIIETKH. (a71emMeHTapHas) eqUHULA )KU3HU.
CamocrosiTeibHas padoTa: BeimomHeHNEe MICEMEHHOTO aHaIu3a yueOHOM IUTepaTyphl TeMe: 1 3
«KieTka — >nemMeHTapHasi eIMHUIIA CTPOCHUS M KU3HENACATEIILHOCTH OPTaHU3MOBY.
Tema 1.2. Copepxxanue yueOHOIro MmaTepuasa 3 1

CtpoeHue KIETKH.

1. ITpokapuOTHI ¥ 3yKapHUOTHI - HU3LINE U BBICIINE KIETOYHbIE OPraHu3Mbl. OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTBI KJIIETKH 3YKApHOT.

2. Knerounoe saapo. @yHkuus sapa: XpaHeHUE, BOCIIPOU3BEACHUE U TEpeada HacIeqCTBEHHON
uH(OpPMaIH, PETYISIIH XUMUYECKOW aKTUBHOCTH KJIETKH.

3. CtpykTypa 1 PyHKIIUH XPOMOCOM. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
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HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

IIpakTnyeckne 3aHATHSA:

1. «OCHOBHBIE CTPYKTYPHBIE KOMITOHEHTHI KJIeTKU». CTPOCHUE KICTKH, OCHOBHBIC OPraHOUIbI U
uX (QYHKIIHU.

2. «CpaBHEHHE CTPOSHUS KJIETOK PACTCHUI U )KMBOTHBIX». HaOtoieHne KJIeTOK pacTeHUu U
YKUBOTHBIX M10J] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpPENapaTax U UX ONMCAHUE.

2

CamocrosiTesibHas padoTa

1. 3anomHuTh TabHIy «CTpoeHHe U PYHKIUN OPTraHOUIOB KIETKI.

2. [MoaroroBka pedeparos Ha TeMy: «COBpEMEHHBIE METOIBI UCCIICIOBAHMSI KIICTKI.

Tema 1.3.
brnonornueckoe
3HAUYCHHE
XUMHUYCCKUX
9JIEMEHTOB.

Coaep:xanue yueOHOro MaTepuaJia

1. HeopraHquCKI/Ie BeIlIeCTBa B COCTaBe KJIETKU. POk BOJBI Kak pPacTBOPUTEIIA © OCHOBHOI'O
KOMIIOHCHTA BHyTpeHHef/'I CpCAbl OpraHru3MOB.

1. VYrneBoasl u nunuabl B kietke. CTpykTypa u Ouonorunyeckue GyHkiuu 20 GenKoB.

2. CrpoeHHe HyKJICOTUIOB U CTpYKTypa nosnuuykiaeoruaubix nene JJHK u PHK, AT®.

CamocTosiTeJIbHAS paGOTa: BrinmonHeHue NucbMEHHO aHAIU3a y‘I66HOI‘/‘I JINTCPATYPBHI,
IMPAKTUYCCKUX 3aaa4 U TCCTOBBIX 3aIlaHHfI 10 TEMCE: <<HeOpFaHI/Iq€CKI/I€ N OpraHn4cCKuc
BCIIECTBA B OPraHU3MCEC YCIOBCKaA. OCHOBHBIC KU3HEHHO HeO6XOI[I/IMBIe COCAMHCHUA: 6GJ'IKI/I,
YIJI€BOJAbI, )KUPbI, BUTAMHWHBI.

Tema 1.4.
Bupycs! u 6akreprodaru.

Coaep:xanue yueOHOro MaTepuaJia

Heknerounoe CTPOCHHUC, JKU3HCHHBIN UK U €T0 3aBUCHUMOCTB OT KJICTOYHBIX q)OpM JKHU3HU.

1. Bupycsl - Bo30yauTenn MHPEKIMOHHBIX 3a00JIeBaHUM; TOHATHE 00 OHKOBHPYCAX.

2. Bupyc mmmynoznedunuta yenoseka (BUY). [Ipopunakruka BUY-undexmmm.

CamocrosiTebHas padora: [loaroroBka pedeparoB U npe3eHTanuil Ha Temy: «Bupycsr -
BO30yanTENIN MHPEKIIMOHHBIX 3a001eBaHuiy; « Bupyc unmMMmyHoaedunTa yenoneka.
[Tpodunaktuka BUYU-nndeximmm».

Pasznen 2.
Opranusm

20

Tema 2.1.

Opranusm — eIMHOE LIENOE.

Conep:xaHue y4eOHOro MaTepuaJia:

1. MHOTOOOpa3ue opraHu3MoB.

2. OOMEH BeIIeCTBOM U SHEPTHEH C OKPYKAIOIIEH Cpe1oil Kak HE00X0IMMOe yCIIOBHE
CYyILIECTBOBAHUS KUBBIX CHUCTEM.
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HanmeHnoBanue pasnenon Copep:xanue yueOHOro MaTepuana, 1aboparopable padOThl U MPAKTUUECKHUE 3aHSTUS, O6beM YpoBeHb
U TEM camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHHMSI
3. CriocoOHOCTh K CaMOBOCTIPOM3BECHHUIO - OJIHA U3 OCHOBHBIX OCOOCHHOCTEH JKHUBBIX
OopraHu3MoB. /leieHne KIETKU - OCHOBA POCTa, Pa3BUTUS U Pa3MHOXKEHHSI OPraHU3MOB.
4. becnionoe pazmHoxeHnue. [looBoit mpouece u nosoBoe pazsMHokeHue. OmIoJ0OTBOPEHUE, Er0
OHMOJIOTHYECKOE 3HAYCHHE.
CamocrosiTejibHas padoTa: 1 3
1. BeimomHeHNe MUCHbMEHHOTO aHaN3a y4eOHOM JIMTepaTyphl M TECTOBBIX 3aJaHHIA 110 TeMe:
«Pa3MHOX€eHHE OpraHu3MoB. MUTO3 U MEHO3».
2. IloaroroBka pedeparoB u Mpe3eHTalyii mo Teme: «MuTto3. Meito3».
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia 2 1
[Tonsitue 1. IlonsiTHe 00 MHANBUAYAILHOM (OHTOT€HE3), SMOPHOHATIHLHOM (AMOpPHOTEHE3) U
00 MHAMBHUIYATLHOM, MOCTAMOPHUOHAIBHOM Pa3BUTHH.
SMOPHOHAIEHOM H 2. UnauBuayanbHOE pa3BUTHE YEIOBEKA U €r0 BO3MOKHbIE HAPYLICHUSI.
I0CTIMOPHOHAIBHOM CamocrosiTesibHas padoTa: BoinonHeHue MMCHBMEHHOTO aHalln3a yueOHOU TUTepaTyphl MO 1 3
pa3BUTHH. Teme: « IMOPHOHAIBHOE U TTOCTIMOPHUOHATIBHOE Pa3BUTHE OPTAHU3MOB.
Tema 2.3. Coaep:xxanue yueOHOro MaTepuaJia 2 1
OO0uue 1. O6mue npeacTaBiIeHus O SIBICHUU HACIEACTBEHHOCTH. | eHeTHueckas TEpMUHOJIOTHS U
MMpEaACTaBJIICHUA O CUMBOJIUKA.
HacCJICICTBCHHOCTHU 2. 3akOHOMEpHOCTH HacienoBaHus. HacnenoBanume mnpusHakoB Yy 4enoBeka. Ilonobie
A N3MCHYUBOCTH: xpoMocombl. CIIETUICHHOE € TI0JIOM HacJeI0BaHHE.
3aKOHOMEPHOCTH 3. HacnenctBeHHble OO0JI€3HM 4YeNOBEeKa, WX MNPUYMHBI U Mpo¢unaktuka. CoBpeMeHHbIE
HacCJICAOBAHHAA. MPEACTABIIEHUS O T€HE U T€HOME.
CamocrtosiTeibHas padoTa: BeinosHeHNEe MMCbMEHHOTO aHaIu3a y4eOHOM JINTepaTypbl U 10 1 3
teMe: «OCHOBHBIE TeHETHUECKUE OHSITHUS, TS PMHUHBI U CUMBOJIBDY.
1. Baectu B rioccapuii OCHOBHbIE T€HETUUECKHE MMOHATHS, TEPMUHBI U CUMBOJIBI.
Tema 2.4, Conep:xxanue yueOHOro MaTepuaJia 2 1
OOu1re npeacTaBiIeHus o 1.3aK0OHOMEPHOCTH U3MEHUYMBOCTH. | eHETHUECKHE 3aKOHOMEPHOCTH U3MEHUNBOCTH.
HAaCJIEACTBEHHOCTH Knaccudukanus ¢popM N3MEHUYUBOCTH.
Y U3MEHYHUBOCTHU: 2.BnusiHue MyTareHoB Ha OpraHu3M YelOBEeKa.
3aKOHOMEpHOCTH CamocrosiTebHas padora: [loaroroButs pedepaTsl U Ipe3eHTALMN Ha TEMBI: 2 3
HM3MCHYUBOCTH «MoaudukanonHas W HACJIeICTBEHHAs U3MEHUYMBOCTHY; «KOMOMHATHBHASI H3MEHUYNBOCTDY;
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HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

«MyTalyoHHas U3MEHYMBOCTBY; «JIeueHue v MpeaynpexeHIe HEKOTOPBIX HACIICICTBCHHBIX
00JIE3HEN YETIOBEKA.

Tema 2.5.
[Ipenmer, 3anaun U METObI
CEIJIEKIIHH.

Conep:kanue y4eOHOT0 MaTepuaJia

1. Ilpenmer, 3a1auu ¥ METOJIbI CENEKLMU. | eHETUUECKHE 3aKOHOMEPHOCTH CEJIEKIIUH.

2. Yuenue H.W. BaBuioBa o 1ieHTpax MHOrooOpa3us U MPOUCXO0XKICHHS KYJIbTYPHBIX PACTEHUI.

3. buoTtexHoiorus, ee JOCTUKEHUS, IEPCIEKTUBBI Pa3BUTHSL.

HpaKaneCRue 3aHATHA:

1. Pemienne QJICMCHTAPHLIX 'CHCTHYCCKHUX 3a/1a4.

2. AHaiM3 W OIEHKA OJTHYECKHX acCIEKTOB pa3BUTHS HEKOTOPBIX HCCIICIOBAaHUN B
OMOTEXHOJIOTHH.

CamocrosiTenbHas padora: [loaroroBka pedeparoB Ha TeMbl: «BausHue ankoroian3ma,
HAapKOMaHWHU U KYPeHHS Ha HACJIEICTBEHHOCThY; «L{eHTphl MHOT0OOpa3us U MPOUCXOXKIACHHS
KYJIbTYpHBIX pacTeHuid. ickyccTBeHHbIi 0TO0p»; «ccnenoBanus B 00JaCTH OMOTEXHOIOTHUIY;
«"eneruka u MmeauIHaY; «BHOTEXHOJIOTHS U TeHHAsI MH)KeHepus — TexHoiorun XXI| Bekay.

Pa3pen 3. Buna

Tema 3.1.
DBOJIOIMOHHAS TEOPUSL.
Pe3ynbpTathl 3BONIIOLNY.

Coaep:xanue yueOHOro MaTepuaJia

1. OBoNIOIIMOHHAS TEOPUS U €€ POJb B POPMUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTHUHBI MUDA.

2. Bun, ero kputepuu. [lonmymsius kak CTpyKTypHas €AMHHIIA BUJA U SBOJIIOIUH.

3. Cunternueckast Teopus 3Bostoruu (CTI). J[BrKyIue CHIIBI YBOJIFOIMN B COOTBETCTBUU C
CTO.

4. PesynbTatsl 3Bomonnu. CoxpaHeHre MHOT00Opa3usi BUAOB KaK OCHOBA YCTOWYMBOTO
pa3BuTHs 6rocdepsl. IIpuunHbI BBIMUpaHMsI BUIIOB.

HpaKanecm[e 3aHATHUA:

1. Oniucanme ocoOeit BuAa Mo MOPPOIOTHIECKOMY KPUTEPHIO.

CamocrosiTesbHas padora:

1. IToarotoBuTh pedepaTsl U Mpe3eHTauu Ha TeMbl: «Y. JlapBUH 1 €ro Teopust IPOUCXOXKICHHUS
BUJIOBY; «JloKa3aTenbCcTBa HBOIIOLUMY.

2. BeinosiHeHHe MTUCBMEHHOTO aHalIM3a y4eOHO! TuTepaTypsl o TeMe: «broiornueckuii
nporpecc 1 OMOJIOTHYECKUH perpecey.

15




HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

Tema 3.2.
['unoressl MpoucxoXKACHUS
JKU3HU

Conep:kanue y4eOHOT0 MaTepuaJia

1. 'unoTe3sl IIPOUCXOXKIACHUA KU3HU. VcaoxkHEHHE JKUBBIX OpraHnu3MoOB Ha 3emie B Imponecce
9BOJIIOLIMH. AHTpOHOI‘eHC3 1 Cro 3aKOHOMCPHOCTH.

2. I[OKaSaTCJIBCTBa pPOACTBA YCIIOBCKA C MJIICKOIIMTAIOIIUMHU JKUBOTHBIMHU.

1

HpaKaneCRne 3aHATHA:

1. AHamm3 u OLICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOXKIACHUS JKU3HU.

2. AHanu3 ¥ OLIEHKA Pa3JIMYHBIX TUTIOTE3 MTPOUCXOXKICHUS YETIOBEKa.

CamocrosiTeibHas padoTa: BrinonHeHHe MMCbMEHHO aHaIu3a y4eOHOM IUTepaTyphl U
TECTOBBIX 3a/IaHUI TI0 TeMe: «DKOJIOTUIECKUE (aKTOPhI AHTPOIIOTCHE3Aa: YCIIOKHECHUE
MOMYJSIIIMOHHON CTPYKTYPHI BU/Ia, U3TOTOBJICHHUE OPYAUN TPy, IEPEXO0/ OT PACTUTEIHLHOTO K
CMEIIaHHOMY THUITY TUTaHUs, UCTIOJIb30BaHUE OTHA. [losBIIeHNE MBICTUTEIBHON EATEILHOCTH U
yrieHopasienbHOU peun. [IporcxokIeHNe YeT0BEYECKUX Pacy.

Pasznea 4. Dxkocucremsbl

Tema 4.1.

[Tpenmer u 3amaun
HKOJIOTHH.

buocdepa - rnobanbHast
HKOCHUCTEMA

Conep:xanue yueOHOro MaTepuaJia

1. Ilpeamert u 3a/1a4n YKOJIOTHH: YueHHE 00 YKOJOTHUECKUX (hakTopax, ydeHHe 0 cooOmecTBax
OpPraHu3MOB, yueHHe 0 6nocdepe. DKosorudeckue GakTopbl, 0COOEHHOCTH MX BO3AEHCTBHSL.

2. Dkonoruveckas xapakrtepuctuka Buaa. [lonstue o0 skoiornyeckux cucremax. Llenun
nuTaHus, Tpouyueckue ypoBHU. broreoieHo3 Kak SJKocucTeMa.

3. Yuenue B. U. Bepuazackoro o 6uochepe. OcobeHHOCTH arpoIKOCHUCTEM (arpoIieHO30B).

IIpakTHYeckHe 3aHATHA

1. CocTaBneHue cxeM nepeiayu BeIEeCTB U SHEePTruu (1ernei MuTaHusl).

Tema 4.2.
buocdepa - rnobanbHast
IKOCUCTEMA.

HpaKanecm[e 3aHATHSA
1. CpaBHI/ITeJ'IBHaH XapaKTCPUCTHKA IPUPOAHBIX S9KOCUCTEM U arpO3KOCUCTEM CBOEM
MECTHOCTH.

2. Pemenue 5K0JIOrHYECKHX 3a7a4. AHAIN3 U OIICHKA MOCIIEICTBUI COOCTBEHHOM 1EATEIbHOCTH
B OKpYXKarollen cpejie, rao0aibHbIX 9KOJOTHYECKUX MPOo0JIeM U MyTel X peleHusl.

Py0exHblii KOHTPOIb Ne3

CamocrosiTeibHas padora: BoinosHeHue MMCbMEHHO aHaU3a y4eOHOM TUTepaTyphbl U
TECTOBBIX 3a/IaHUi 110 TeMaM: «KoJIoTH4YecKre (aKTOPbl U UX BIUSHHE HA OPTaHU3MBDY;
«MeXBHJIOBbIE OTHOIIIECHUS: TAPA3UTH3M, XUIITHUYECTBO, KOHKYPEHIIUS, CUMOHNO3);

16




HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

((3al'IOBCI[HI/IKI/I M 3aKa3HUKH Poccumy.

PU3UKA

BBenenne

Conep:xanue yueOHOro MaTepuaJia

Uro n kak msydaer ¢usuka? Hayunslii meron mosHanus. HaOnromeHnue, HaydHas TUIOTE3a U
skcriepuMeHT. Hayunble Monxenum W HaydHas wuaeanusanus. ['paHunbl NPUMEHMMOCTH
¢u3nueckux 3akoHOB U Teopuid. [lpunnmn coorBercTBusi. CoBpeMeHHas (u3nueckas KapTuHa
Mupa.

Pa3zgea 1. Mexanuka

Tema 1.1. Kunemaruka

Conep:xxanue yueOHOTo MaTepuja

Cucrema orcuéra. MarepuanbHas Touyka. Korma teino MOXHO CUMTaTh MaTepUalbHOM TOYKOM?
Tpaektopusi, myTb W mnepemenieHue. MrHOBeHHass CKOpoCcTh. HampaBiieHHMe MrHOBEHHOH
CKOPOCTH NPU KPUBOJIMHEHHOM JIBH>KEHHH. BeKTOpHBIE BEIUUYMHBI U UX Npoekuuu. CloxeHue
ckopocreil. [IpsmMonuHeiiHoe paBHOMEpHOE JBWXXKEHHE. YckopeHue. [IpsMonuneitHoe
paBHOyCKOpeHHOe  nBkeHue. CKOpoCTh M TEpeMElIeHHe TMpPU  NPSIMOJIUHEHHOM
pPaBHOYCKOpEHHOM JBIKeHUU. KpuBosuHeiiHoe nBmkeHue. /[BrxeHune Tena, OpOIIeHHOTO MO/
YIJIOM K TOpU30HTY. PaBHOMEpHOE NBUMKEHHE TO OKPY>KHOCTH. OCHOBHBIE XapaKTEPUCTUKHU
PAaBHOMEPHOTO JBWXKEHUS IO OKPYKHOCTH. YCKOPEHHME IIPU PABHOMEPHOM JBHIKEHUU I10
OKPYKHOCTH.

IIpakTnyeckue padoTn

1. Pemenue 3ana4d no reMe «KuneMaTnka.

Tema 1.2. Ilunamuka

Conep:xxanue yueOHOTro MaTepuja

3aKOH WHEpPLUUU U sBJIEHWE HHepuMU. VHepluanbHble CUCTEMBl OTCUETAa W IEPBBIM 3aKOH
Herorona. Ilpunnun ortHocuTenbHOCTH ['amunes. Mecro u4enoBeka BO BceneHHOM.
I'eoneHTpuyeckas cucreMa mupa. I'enmmoneHTpuyeckas cucreMa MHpa. B3auMoIencTBUS H
cunbl. Cuna ynpyroctu. 3akoH ['yka. M3Mepenue cun ¢ momompio cuiibl ynpyroctu. Cuia,
yckopeHnue, macca. Bropoii 3akon Herorona. [Ipumepsr npumenenus BToporo 3akoHa HeroToHa.
Tperuit 3akoH Hperorona. Ilpumepsl mnpuMmeHeHHs TpeTbero 3akoHa HploToHa. 3akoH
BCEMHUPHOI'O TATOTeHMs. ['paBuTanmonHas nocrtosHHas. Cuna TsbkecTH. JIBmkeHnme non
JNEHUCTBUEM CHJI BCEMHUPHOIO TATOTEHUS. J[BMKEHME MCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM U
KoCcMHUUYeCKHX KopaOueid. [lepBasi kocMuueckasi CKkOpocTh. Bropasi kocmMudeckasi CKOpocTh. Bec
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HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

1 HEeBECOMOCTh. Bec IMOKOAIICTroCA TCJIA. Bec TEJa, IBHXKYIICTOCSA C YCKOPCHUEM. (@)78)131 TPpCHUA.
Cuna TPCHUS CKOJILXKCHUS. Cuna TPCHUA TTOKOA. Cuna TPCHUS KQYCHHA. Cuna COIMPOTUBJICHHUA B
KHUIKOCTAX M Ira3ax.

IIpakTyeckue padoTnl

2. Pemenue 3amaq mo teMe «J{mHaMuka.

Tema 1.3. 3aKoHbI
COXpaHeHHs B MeXaHHKe

Conep:xkanue y4eOHOT0 MaTepuja

HNmnynec. 3akoH coxpaHeHHMs wumnyinabca. PeaktuBHoe nBmxkeHue. OCBOEHHE KOCMOCa.
Mexanuueckas padota. MomHocTs. PaboTa cuit TSKecTH, ynpyroctu 1 TpeHusl. MexaHudeckast
sHeprus. [lorennumansHas sHeprusi. Kunetnueckas sHeprusi. 3aKOH COXpaHEHUs] DHEPIUU

Tema 1. 4. CtaTuka

3agauun cratuku. AOCOIIOTHO TBEpAOE Tei0. IIepeHoC TOUKY MPUIIOKEHUS CUIIBL, JEHCTBYIOLIEH
Ha TBepnoe Teso. PaBHoBecue Tena noj geicTBreM Tpex cuil. OO1iue ycaoBHs PaBHOBECHS.

CamocrosiTeibHas padora: Pemenue 3amay, cocraBieHne 0o00OMIarONIe TaOJIUIBI IO TEME
«BuJpl ABYOKEHUSY, COCTABICHHE KPOCCBOP/A 0 pazaeny «MexaHuKay

Paznen 2. Moaekyaspuasi
¢usuka. Tensosbie
sIBJICHUSI

Tema 2.1. MoaekyasipHas
¢pusukxa

Conep:xxanue yueOHOTo MaTepujia

OcHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KUHETHYeCKo Teopu. OCHOBHas 3a/1aya MOJIEKYJISIPHO-
KuHeTHueckor Teopuu. KommuectBo BemecTBa. Temmeparypa u e€ maMepeHue. AOCOIOTHAS
mkana temneparyp. ['azoBsle 3akoHbI. M30mporneccsl. YpaBHEHUE COCTOSHHUS ra3a. Y paBHEHHE
Knaneiipona. Ypasaenne Menneneesa — Kianelipona. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KMHETHYEeCKOW Teopun. AOGCOIIOTHAS TeMIepaTypa U CpeliHsAsd KHHETUYECKasi SHEPTUsl MOJIEKYI.
Ckopoctu Mousekyn. CocrosiHusi BemecTBa. CpaBHEHHME ra3oB, >KMIKOCTEH M TBEPABIX TEIl.
Kpucranisl, amopdHbI€ Tesa U 5KUJIKOCTH.

CamocrosiTesibHasA padora:

Hamnucanne pedepara Ha Temy «M.B. JlomoHOCOB — 0cHOBOMOIOKHUK MKT)
Hanucanue noknana mo teme «Kpuctaiisl u aMmop(HBIE BEIIECTBAY
CocraBneHue cpaBHATEIbHOM Tabmuibl «Kpucrammmaeckue u amop(HbIe TeIa

Tema 2.2. TensioBbIe
SIBJICHUA

Conep:xxanue yueOHOTo MaTepujia

Buytpennss sHeprus. CrocoObl M3MEHEHHs BHYTpeHHeW »Hepruu. KonmyecTBO TEIUIOTHI.
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HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

[lepBblil 3aKOH TepMOJAMHAMMKHU. TeroBble ABUTATENHU. XOJOAWIBHUKA U KOHIAUIMOHEPHI.
Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMOCTh MPOLIECCOB U BTOPOM 3aKOH TEPMOJIMHAMUKH.
DKOJOTUYECKUNA U dHEPreTUYeCKUil kKpu3uc. OxpaHa okpyxarouiei cpeapl. @a3oBbie EPEXOIbI.
[InaBnenne wu kpucraumszauus. Hcemapenne wu  kKoHueHcauusa. Kunenue. BnaxXHOCTb,
HACBIIICHHBIM U HEHACBHIICHHBIN Tap.

JlabopaTopHbie paboThl

1. ((OHpe,I[CJ'ICHI/IC y,HCHbHOﬁ TCIVIOCMKOCTHU TBEPAOI'o BCIICCTBAY.

2. ((OHpe,I[CJ'ICHI/IC OTHOCHUTEJIBbHOM BIAXKHOCTH BO3yXa».

IpakTnyeckne padoThl

3. Pemrenue 3aJa4 110 TEMC ((MOJ'IeKy.]'ISIpHaSI (1)1/131/11(3. TemnnoBbie SIBICHUS.

Pasznea 3. OcHOBEI
JIEKTPOTMHAMHUKH

Tema 3.1.
JIEKTPOCTATHKA

Conep:xxanue yueOHOT0 MaTepuja

IIpupona snexkrpruyecTBa. Poilb 2JIEKTPUYECKUX B3aUMOACUCTBUM. [[Ba pojia 3JIEKTPHUYECKUX
3apsanoB. Hocurenu snexkrpudeckoro 3apsaa. BzanMozaelcTBrue 3J€KTPUUECKUX 3apsioB. 3aKOH
Kynona. Dnexkrpuyeckoe noue.

Tema 3.2. 3aK0oHBI
NOCTOSSHHOI'0 TOKA

OnexkTpudeckuil TOK. VICTOUHMKH MOCTOSHHOTO Toka. Cuia Toka. JleWCTBUS 3JIEKTPUYECKOro
TOKa. DJIEKTPUYECKOe CONPOTHUBIECHUE U 3akoH OMa Juii ydyacTka menu. [locinenoBaTenbHoe U
napaujielibHOe COeIMHEHHs IPOBOJHUKOB. M3MepeHus cuibl Toka U HampspbkeHus. Pabota Toka
u 3akoH Jlxoyns — Jlenua. MoutHocets Toka. DJIC ncrounuka Toka. 3akoH OMa i MOJIHOM
LeMnu.

JlabopaTopHbie padoThl

3. <(I/I3y‘-I€HI/I€ MOCJICAOBATCIIBHOTO U MAapalJICJIbHOIO COCAUHCHUA ITPOBOAHUKOB).

Tema 3.3. duexkTpudeckui
TOK B pa3/IMYHBIX cpeaax

Conep:xxanue yueOHOTro MaTepujia

DJeKTpUYecKasi MPOBOJUMOCTh PA3JIMUHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJUMOCTh METAJUIOB.
CBepxnpoBoAUMOCTb.  [loaynpoBOMHUKH. DJIEKTPUYECKMA TOK B  IMOJYNPOBOJHHUKAX.
CoOcTBeHHAss U MPUMECHas] MPOBOJUMOCTH TMOIYIPOBOAHHUKOB. [10oMynpOBOTHUKOBBIN IO,
Tpan3ucTopsl. DNEKTPUUECKUN TOK B BaKyyMme. J{noj. DIEKTpUIECKU TOK B KUIKOCTAX. 3aKOH
AJIEKTPOJIN3a. DIEKTPUUECKUH TOK B razax. Pa3pspl.

Tema 3.4. MaraurHoe

Conep:xxanue yueOHOTro MaTepuja
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HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

moJjie

B3aumoneiictBue TokoB. BekTop MarHuTHOM MHAYKIWU. JIMHUKM MarHUTHOW MHAYKUMH. Cuia
Amnepa. DneKTpou3MepHUTeIbHbIe TpUOOpPHL. ['pomkoroBopurens. MarHuTHBIE CBOWCTBA
BemiectBa. Cuna Jlopenua.

Tema 3.5.
DJIeKTPOMATrHUTHAS
UHIYKIUS

Conep:xxanue yueOHOTro MaTepuja

OTKpBITHE HJIEKTPOMArHUTHOM WMHAYKUMHU. MaruutHeii 1noTok. IIpaBwino Jlenma. 3akon
AJIEKTPOMArHUTHOM  WMHAyKIuU. Buxpeoe »snekrpuyeckoe mnone. IHAC  HUHIAYKUIUH.
Camounaykuusa. UuayktuBHocTh. [Ipunnumn neiictBus anekrporeHeparopa. [lepeMeHHBbI TOK.
Tpaunchopmarop. IlpomsBomcTBo, mepemada W TOTpeOIeHUE IIEKTpodHEpruu. [IpoGiieMsr
sHeprocOepexenns. TexHuka 0e30MaCHOCTH B OOpAIICHUH C AIIEKTPHYECKUM TOKOM. DHEPTHUs
MarHUTHOTO MOJIS TOKA. DJIEKTPOMArHUTHOE MOJie. DIEKTPOMArHUTHBIE BOJHBIL.

IIpakTHyeckue padoTbl

4. Pemenne 3aaa4 «OCHOBBI QJICKTPOANHAMUHKHU)).

CamocrositenbHas padora: [lonroroska noxnana:

l.Ilpumenenne oanekrpoauza B TexHuke. lIpeBpalieHne XHMMHUYECKOM HHEPruM B
INEKTPUYECKYIO. ["aJIbBaHNUECKHE DIIEMEHTBL. AKKYMYJIATOPBI.

2.Tunel caMOCTOSITENIBHOTO pa3psjia M HMX IPUMEHEHHWE B TeXHUKe. MoinHus. 3ammra OT
MoJsiHuU. [IpuMeHenne ma3Mel.

3.OneKTpOHHBIE JJTaMIBL: U0, TPUOJ. DIEKTPOHHbIE TyUKU. DIEKTPOHHO-Ty4YeBas TpyoOKa.
4.Buxpesble TOKU. POsIb MarHUTHBIX TOJIEH B SABJIEHUAX, Tpoucxotaumx Ha ConHIeE.
5.CaMOMHAYKIINSL, B3aUMOUHIYKIIVS: IPUMEHEHHE.

6.ABTOKONEOaHM. | 'eHepaTOp He3aTyXaroIuX KolneOaHuH.

7.3Byk. CKOpOCTh 3ByKa. YIbTpa3ByK. [IpuMeHeHune yapTpa3Byka.

8.Murepdepenuns B TOHKMX IuleHKax. Ilonocel paBHoOW TonmuHbl, Kombua HbroToHa.
Hcnonp3oBanue uHTepdepeHny U AMPpakiuuy B Hayke U TexHuke. [lonstue o ronorpaduu.
[ToarotoBka pedepara:

1.OnsiT KynoHa ¢ KpyTHIBHBIMU BECaMU. DKBUIOTEHIIMAIBHBIE TOBEPXHOCTH. DIIEKTPHUUECKOE
CMEILEHNE. JNEKTPOCTaTUUECKasl 3alUTa.

2.TemmoBoe neiictBue Toka. CBEpXIPOBOAUMOCTD. MICTOUHMKHM MOCTOSHHOTO TOKA.

3.Pabota BbIXOma. TepmonnexkTpuueckue sBieHHs. KOHTakTHas pPa3HOCTH MOTEHIUANIOB.
Tepmomnapsr.

4.Coo6mienue o Kynone.
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HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable padOThl U MPAKTUUECKHUE 3aHSTUS, O6beM YpoBeHb
U TEM camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHHMSI
5.0HepreTnyeckue ypOBHU U DOHEPreTHYECKHe 30HBI, pP-M U p-T-p [Epexoabl B
noJaynpoBogHUKax. [1oaynmpoBogHUKOBEIE TPUOOPHI.
6.Maruutochepa 3emuim W €€ B3aUMOJCHCTBHE C COJHEYHBIM BeTpoM. Kpupas
HaMmarHuuuBanus. Temmepatypa Kropu.
7. Toxu BbICOKOW wyacToThl. I[loHsiTHE O TpexdasHom Toke. IlomyueHue, mnepemada u
pacnpezeneHue 3JEKTPOIHEPTUU B HAPOJIHOM X035 CTBE.
8.IlpumeHeHue 5/M BONH: TEJEBUACHHUE, PAAUOJIOKALUA, paauoacTpoHomus. HaznaueHue
OCHOBHBIX 0JIOKOB paJuONPUEMHHUKA
9.Cnoxxenue cnekTpainbHbIX I[BeTOB. L[BeT Tena. Ontuueckue oOMansbl. 10.CriekTpanbHbIN
ananu3. Criextp CoJiHIIa U 3BE3/I.
Pasznea 4. Koreoanus n 5
BOJIHBI
Tema 4.1. Mexanuveckne | Coaep:xaHue yueOHOro Marepujia 1
KoJIe0aHus Konebauus: cBOOOIHEIE, BBIHY)KJACHHBIC, TapMOHHUYCCKHUE. VYcioBusL  BO3HHUKHOBCHHUSA 1
konebanuii. Pesonanc. Maremarndeckuii mastHuk. daza, aMIUIMTYy1a, 4aCTOTa KOJIEOaHUH.
JlabopaTopHbie padoThl 1 2
4. «MccnenoBaHue 3aBUCHMOCTH Iepuojia KojeOaHUM MasTHUKAa OT JJUHBI IOJABEca MU
M3MEPEHHE YCKOPEHUS MAJICHUs] C TOMOIIbIO MasiTHUKA
Tema 4.2. Conep:xxanue yueOHOTo MaTepujia 1
DJIEKTPOMarHuTHhIE Konebatenbubiii kKoHTYp. [lepuon cBOOOJHBIX AJIEKTPOMArHUTHBIX KosieOaHui. IlepeMeHHBbIiM 1 1
KoJIe0aHus anektpudeckuit Tok. Konpencarop. Karymika. 'eneparop. ABrokonebanusl.
Tema 4.3. IIpousBoacreo, | Conep:xxanue y4eO0HOro MarepuJa 1 1
nepenava, u Tpanchopmaropsr. [lepegaua sneKTprUUEeCKON IHEPTHH.
HCNO0JIb30BAHNE
3JIEKTPUYECKON JHEPrum
Tema 4.4. Mexannueckne | Copep:xkanue y4eOHOro MarepuJia
BOJIHBI BonHoBble siBieHusi. PacnipocTpaHeHne BOJH B pa3iuyHbIX cpenax. MexXaHHuecKue BOJIHBIL. 1 1

3Byk. Bunabl BonH. YpaBHEHHME TrapMOHHMYECKOW BOJIHBI.
CKOPOCTH pacHpOCTPAaHEHUs BOJHBI M JJIMHBI BOJIHBIL.
uHTepdepeHys, nudpaxus, 3aK0H pacpoOCTPAHEHUSI.

Pemienue 3amau Ha omnpeneneHue
CBONMCTBa MEXaHUYECKUX BOJH:
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HaumeHnoBanue pa3zaenon Copep:xanue yueOHOro MaTepuana, 1aboparopable padOThl U MPAKTUUECKHUE 3aHSTUS, O6bem | YpoBeHb
U TEM camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHHMSI

BonnoBele sBiienus. PacnpocTpaneHue BOJH B pasNUYHbIX cpenax. MexaHHuecKHe BOJIHBIL.
3ByK. Buapl BosH. YpaBHeHHE rapMOHMYeCKOW BOJHBI. PemieHue 3agau Ha olnpeaeieHue
CKOPOCTH pacHpOCTpaHEHHUsT BOJHBI M JJIUHBI BOJHBL. (CBOICTBA MEXaHUYECKHX BOJIH:
uHTephepeHIms, Au(PaKIys, 3aKOH paCIPOCTPAHEHHUSL.
IIpakTnuyeckue padboTsl 1 2
5. Pemenue 3anau «Konebanus u BOIHBD).

Pasznea 5. OnTuka 7

Tema 5.1. CBeToBBIE Conep:xxanue yueOHOT0 MaTepuja 1

BOJIHBI Ckopocth cBeta. 3akoH mpenomiieHus cBeta. Ilpunuun Iroiirenca. Jlunza. I[loctpoenue 1
nuzoOpaxenuit. atepdepenuus, nudpakuus, qucnepcusi, nouspusanus csera. [lonepeyHocts
CBETOBBIX BOJIH.
JlaboparopHbie padoThl 2 2
5. «3mepeHne nokasaTens NpeoOMIICHUS CTEKIIa.
6. «OnpeneneHne ONTUIECKON CHITBI i (POKYCHOTO PACCTOSIHUSL COOMPAIOIICH JINH3BI.

Tema 5.2. DieMeHThI Conep:xanue yueOHOT0 MaTepuja 1 1

TeOpHE OTHOCHTETLHOCTR [Mpuntun  oTHOCHTENBHOCTH. [lOCTymaTel W CHEACTBUS W3 TPUHIMIA OTHOCHTEIHHOCTH.
PenstuBucTckasi JMHaMUKA.

Tema 5.3. U3nydeHus u Copepxanue y4eOHOro MmaTepuiia

CHEKTPBI Bugp! usnyuenuit. Buasl ciekrpos. [lIkana 3nekTpoMarHUTHBIX BOJIH.
CamocrositeibHasi padora: OdopmieHne TeMaTHYecKOro KOHCIEKTa Mo Teme «JIMH3bI»; 3 3
CocraBnenne o6OoOmaronern Taomuisl «BomHoBble cBoiicTBa cBeray; CocrabiieHue
Ipe3eHTalMU 10 TeMe «BHJIbl 2IeKTPOMarHuTHBIX U3ITYYEHUI

Pa3nes 6. KBantoBas 6

(pusuka

Tema 6.1. CBeTOBLIE Conep:xxanue yueOHOTro MaTepuja 1

KBAHTHI ®otoadpdext. 3akonsl poroaddexra. Ilocrosunas [Tnanka. Kpacnas rpanuna gorosddekra. 1
DOTOH.

Tema 6.2. AtomHas Copepxxanue y4eOHOro Mmarepu/ia 1

¢Ppusuka

Mogens atoma Tomncona. Crpoenue aroma. OmnbiThl Pesepdopna. Iloctymatsr Bopa.
JInHelyaTele CIEKTPBl MCYCKAHUS U MOTJIONIEHUSI.
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HanmenoBanne pa3aciio
n TEM

Coneprxanue yueOHOT0 MaTepuaiia, 1abopaTopHble PabOTHI U IPAKTUYECKUE 3aHSATHS,
camMoCTOsITelIbHAs paboTa 00yJarommxcs, KypcoBasi pabora (IPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

Tema 6.3. ®usuka
aTOMHOIO siApa

Conep:kanue y4eOHOT0 MaTepujia

N3otonsl. YaenbHas sHeprust cBs3u. PaanoakTuBHOCTH. Anbga-, Oera-, raMMa- H3Iy4YEHHUS.
3aKOH paIMOaKTUBHOTIO pacnaja. S IepHble U TEPMOSIEPHBIE PEAKLIUH.

Tema 6.4. DiiemeHTaApHbIE
YaCTHLbI

Conep:xanue yueOHOTo MaTepujia

XapakTepucTUKa U KiIacCU(PUKALUs SIEMEHTAPHBIX YaCTHII.

IIpakTnyeckue padoTbl

6. Pemienune 3a1a4 «251eMEHTapHbIE YaCTHLIBIY.

CamocrositenbHas padora: [lonroroska goknana:

1.Buyrpennnii porodadpdexr. Tumsr poTornemeHToB.

2.Ilonsatne o KBaHTOBBIX TIeHeparopax. I[Ipumenenue mnazepoB. lloHsTHe 0 KBaHTOBOW
mexaHuke. OTKpbITHE TpoTOHA H HelTpoHa. CrocoObl HAOMIONEHHWS W PErHCTpaluu
3apSYKEHHBIX YaCTULL.

3.IlonyyeHue paguoOaKTUBHBIX HM30TONOB M UX HpUMEHeHue. buonormyeckoe aeicTBue
PaAMOAKTUBHBIX U3JTy4EHUH.

[TonroroBka pedepara:

1.YnerpaduoneroBoe u uH(]PpakpacHoe u3iydeHus. PentreHoBckue nyuu. Mx mpupoma u
CBOMCTBA.

2.TemoBoe M3MydYe€HHE U €r0 XapaKTePUCTUKH. JIroMUHECHEHIUS. XUMHUYECKOe [eHCTBHE
CBeTa.

3.Yupasnsiemas siiepHast peakuusi. SIaepHblid peakTop.

Py0e:xHblii KOHTpPOIbL Ned

JAudpepeHnpoBaHHbIN 3a4eT

Bcero:

150
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3. YCJIOBMUS PEAJIM3AIIMY YYESHOM JUCIUIIINHBI
3.1. TpeOoBaHMS K MATEPHAIbHO-TEXHUYECKOMY O0ecredeHuI0

Peanuzauust nporpaMMbl JUCHUIUIMHBL TpeOyeT Hamuyus y4eOHOro

KaOuneTa «ODUBHUKNY.

O6opynoBanne yueOHOTO KaOUHETA:

- IOCA/I0YHBIE MECTAa MO KOJMYECTBY 00YUaIOUINXCS;

- pabodee MecTo mpenojaBaTess (CTO, KOMIIBIOTEp, HHTEPAKTUBHAS JOCKA);

- HarjsgHele nocobus (yuyeOHUKHM, ONMOpPHBIE KOHCIEKTHI-IIJIAKaThl, CTEHJBI,
KapTOUYKH, pa3IaTOYHbIA MaTepua, KOMIUIEKThI 1a00paTOpHBIX padoT);

TexHuueckue CpCaACTBa 06y‘I€HI/I512

- KOMIIBIOTEP C JIMLIEH3UOHHBIM ITPOTPAaMMHBIM 00ECIICUEHUEM;
- nabopatopus (pusmar);

- MyJIbTUMEIUUHBIN POEKTOP;

- IPE3EHTALNH.

3.2. UudopmannonHoe odecnevyeHne 00yueHust

Ilepeyens pexoMeHayemMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHHUKH:

1.

Aizennion, A.E. ®usuka: ydyeOHMK H  TPAKTUKyM IS CPEIHEro
npodeccuonansHoro ob6pazoBanusi / A. E. Aizennon. — Mockaa:
UznarensctBO FOpaiit, 2018. — 335 c. — (IlpodeccuonansHoe 0O6pa3oBaHue).
— ISBN 978-5-534-00795-4. — Tekct: anektponnsiii // DbC KOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/436537

['opnau, B. B. ®u3uka: yuebHoe mocobue s CpeaHEro mpodeccuoHaIbHOTO
obpazopanus / B. B. T'opmau. — 2-¢ wusn., uchnp. m jgon. — Mockga:
N3natensctBo FOpaiit, 2017. — 215 c. — (IlpodeccruonansHoe odpa3zoBaHue).
— ISBN 978-5-534-09366-7. — Tekct: snextponnsii // IbC IOpaitt [caiiT]. —
URL: https://www.biblio-online.ru/bcode/438590

[Ipomkun, C.C. MexaHuka, TepMOAMHAMUKA U MOJICKYJSIpHas (Qu3MKa.
COopHuk 3agad: ydyeOHOe mocoOue g cpeaHero MpodecCUOHATBHOrO
obpazoBanus / C. C. Ilpomkun, B. A. Camoneros, H. B. Humenckuii. — 2-e
u3n., ucnp. u gom. — MockBa: M3matenbctBo IOpaiit, 2018. — 467 c. —
(ITpodeccuonansuoe obpazopanue). — ISBN 978-5-534-04774-5. — Tekcr:
anektponHsii  // OBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/438839

Bacunesckasi, E.M. Heopranuueckas xumusi [DJIEKTpOHHBIA pecypc:
yueOHnoe mocodbue / E. 1. BacuneBckas, O. U. Ceuko, T. JI. llleBnoBa. —
DJEeKTPOH. TEKCTOBbIE MAaHHble. — MuHck: PecnyOnumkaHCKUI HMHCTUTYT
npodeccuonansaoro obpazosanusi (PUII0O), 2015. — 248 c. — 978-985-503-
488-0. — Pesxum moctyma: http://www.iprbookshop.ru/67664.html

Kum, A. M. Oprannueckasi XuMusi [ DJIEKTPOHHBIN pecypc|: yueOHoe rmocooue
/ AM. Kum. — DnektpoH. TekcToBble gaHHbie. — HoBocubupck: Cubupckoe

24


https://www.biblio-online.ru/bcode/436537
https://www.biblio-online.ru/bcode/438590
https://www.biblio-online.ru/bcode/438839
https://www.biblio-online.ru/bcode/438839
http://www.iprbookshop.ru/67664.html

YHUBEPCUTETCKOE u3narensctBo, 2017. — 844 c. — 978-5-379-02004-0. —
Pexxum nocryna: http://www.iprbookshop.ru/65281.html

Kosznosa W.U., buonorus [Dnekrponusiit pecypc] : yueonuk / .M. Koznoga,
W.H. Bonkos, A.I'. Myctadun - M. : [D0TAP-Menaua, 2015. - 336 c. - ISBN
978-5-9704-3440-6 Pexum JOCTyma:
http://www.studentlibrary. ru/book/ ISBN9785970434406.html

Jleryra, C. H. ®usuka [DnekTpoHHbIN pecypc]: yuebHoe mocodue / C. H.

Jleryta, A. A. Yakak. — DJeKTpOH. TEKCTOBbIe AaHHble. — OpeHOypr:
Openbyprckuit rocyz[apCTBeHHLIﬁ yauepcutet, 9bC ACB, 2016. — 307 c. —
978-5-7410-1575-9. Pexum J0CTyna:

http://www.iprbookshop. ru/78852 html

Xamurosa, A. N. Oprannueckas xumus Juist ctyaeHToB CIIO [DnexkTpoHHbIN
pecypc]: yaeonoe ocobue / A. . Xamutosa, T. E byceiruna, JI. P. Caduna.
— OnekTpoH. TekcToBble AaHHble. — Kazanb: KazaHckuil HanmoHaabHBIN

UCCJIeIOBATENbCKUM TeXHOMornyeckuii yuusepeurer, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum noctyma: http://www.iprbookshop.ru/80239.html

I[OHOJIHHTCJII)HLIG HCTOYHHUKHU:

1.

Ponnonon, B. H. ®usnka mis koiwtemxkei: yaeOHoe mocodue Il CpeTHEro
npodeccuoHanbHoro oo6paszoanuss / B. H. PoawonoB. — Mocksa:
M3natensctBo HOpaiit, 2018. — 202 c. — (IlpodeccuonanpHoe 00pa3zoBaHue).
— ISBN 978-5-534-10835-4. — Tekct: snextponssii // IbC IOpaitt [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/431666

Kanamaukos, H. I1. ®usuka B 2 4. Yacte 1: yuyeOHUK W NPaKTHUKyM JJIs
cpeadero npodeccuonanbHoro oo6pazoBanms / H. II. Kamamuwkos, C. E.
MypaBbeB. — 2-¢ u3f., uctp. u aomn. — Mocksa: UznarensctBo IOpaiit, 2018.
— 254 c. — (Ilpodeccuonanpuoe oobpazoBanue). — ISBN 978-5-534-09159-5. —
Texct: anextponnsiii // DBC HOpaiit [caitr]. — URL: https://www.biblio-
online.ru/bcode/437216

Kanamnukos, H. Il. ®usuka B 2 4. YacTe 2: y4yeOHUK M MNPAKTUKYM ISt
cpeadero npodeccuonanbHoro oo6pazosanus / H. II. Kamamuukos, C. E.
MypaBbeB. — 2-¢ u3a., uctp. u gom. — Mocksa: M3parensctBo FOpaiit, 2018.
— 244 c. — (Ilpodeccnonansuoe odpazoBanue). — ISBN 978-5-534-09161-8. —
Tekcrt: anextponssiii // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/427269

Annpeesa H.JI. buomorms. 10-11 kmaccel: y4ueOH. 111 oOmieoOpa3oBar.
yapexaeH. yupexaenuii (6azoBwii ypoenb) / H.J[.AumpeeBa. — M.:
Mmuemo3suna, 2012.

benses JI.K., Jdpmvmmuny ['M., bopomun II.M. u nap. buonorus (6a3oBbiit
ypoBenb). 11 kmacc. - M., 2014.

benses .K., Hemvmmn .M., Ky3nemnosa JI.LH. u np. buonorus (6a3oBbrit
ypoBenb). 10 kimacc. - M., 2014.

buonorusi. PykoBOACTBO K MNpakTUYECKUM 3aHATHsSIM / moa pena. B. B.
Mapxkunoii. - M., 2014.
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10.

11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21,

22,

23.

24,

buonorus: B 2 1. / mon pen. H. B. Speiruna. - M., 2014.

IMabpuensn O.C. u ap. Xumus. TecTsl, 3a1a4u U yrpaxxHeHUs: yueO.

rocobue. - M., 2014.

[Nabpuensa O.C. Xumus. [Tocodue aist moaroroBku k EI'D: yue6. mocobwue. -
M., 2014.

["abpuensn O.C. Xumus. [Ipaktukym: y4ueb. nocodue. - M., 2014.
[Nabpuensn O.C., JlpicoBa I'.I'. Xumus: kHura mjig npenojaBaTelis: ydeo.
MeToJI. mocobue. - M., 2014.

[abpuenssa  O.C., OctpoymoB W.I Xumusa gna  mpodeccuit  u
CHEIUATBHOCTEH COIMMATBHO- SKOHOMUYECKOTO ¥ TYMaHUTAPHOTO MPOhUICH:
YUEOHUK JJIs CTY[. YUPEXKACHUN cpell. mpod. odpazoBanus. M., 2014.
Enxuna JI.B. buonorus. Bech mikosibHbIN Kype B Tabnumax. - M., 2013.
Epoxun KO.M. C60pHUK TECTOBBIX 3aJaHU 110 XUMHUU: yuel. mocodue ams
CTYyJI. YUPEXKJICHUH cpe. mpod. odpazoBanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaun u ynpaxkHeHus: yueO. mocoOue mjis CTY/I.
YUpEKJICHHM cpe. mpod. odpa3oBanus. - M., 2014.

Wnwsun B.A., Kyapssues B.B. Vctopust u metonosnorust puszuku. - M., 2014.
KoncrantunoB B.M., Pezano A.I'., @aneeBa E.O. buonorus: yueOHUK 115
CTyHd. YyYpexaeHuidt cpea. mnpod. obOpaszoBanus / mox pea. B. M.
Koncrantunosa. - M., 2014.

Kysnenos, C. U. CnpaBouHuk 10 pusuke [DIEKTPOHHBIN pecypc]: yueOHoe
nocodbue s CIIO / C. U. Kysnenos, K. WU. Poro3un; noxg pen. B. B.
JlaproHOB. — DIIEKTpOH. TeKCTOBbIE HaHHbIe. — CapartoB: [IpodobpazoBanue,
2017. - 219 c. — 978-5-4488-0030-6. — Pexwmm gocryma:
http://www.iprbookshop.ru/66399.html

Kypc no ¢popmynam. @usnka, XuMus, MaTeMaTuka [ DJIEKTPOHHBIN pecypc] /.
— DIIeKTpOH. TeKCTOBble JaHHble. — HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE m3narenscTBo, Hopmaruka, 2017. — 118 c. — 978-5-4374-
0894-0. — Pexxum mocryma: http://www.iprbookshop.ru/65259.html

Jlemeza, H. A. bwuomorus. TecTbl s MIKOJbHUKOB M aOUTYpHUEHTOB
[DneKTpoHHBIN pecypc]: mocoOue I ydaluxcsi YUpexIAeHUl oO0IIero
cpennero oopaszoBanus / H. A. Jleme3a. — DneKkTpoH. TEKCTOBbIE JaHHBIC. —
Munck: Bemsiimas mkoia, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
nocryma: http://www.iprbookshop.ru/35468.html

O6mass Ouwosorusi. Ilpaktukym. 10-11 knaccel: yuel. mocoOue st
oO1ieo0pa3oBar. Opranu3zaruii: YTITyOJI. ypoBeHb./[".M.JIpiminiui1,
O.B.Cab6muna, JI.B.Breicorkas, [1.M.bopoaus. -3-e u3a. — M.: IIpocBemenue,
2017. - 143c.

CraponybueB, B. A. EcrecrBo3nanue. CoOBpEeMEHHBIE  KOHIICIIINH
[DnexTponHbIi pecypc]: yuedHoe mocodue mist CI1O / B. A. CrapoayOieB. —
DeKTpoH. TeKcToBbIe gaHHbIe. — CapaToB: [IpododpazoBanue, 2017. — 332 C.
—978-5-4488-0014-6.Pexum nocryna: http://www.iprbookshop.ru/66386.html
Xumusi [DnexkTpoHHBIA pecypc]: ydebHoe mocobuwe /; coct. I. TO.
BoctpukoBa, E. A. XopoxopauHa. — OJEKTPOH. TEKCTOBbIE JaHHBIE. —

Boponex: BoOpoHEXCKHid TOCYIapCTBEHHBIM APXUTEKTYPHO-CTPOUTEIBHBIN
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yauBepcutet, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
nocryma: http://www.iprbookshop.ru/59133.html
25. XuMHUS: 3IEKTPOHHBIN yueOHO-METOIUYECKUI KOMILIEKC. - M., 2014.

NuTepHeT-pecypesbl:

www. biology. asvu. ru (Bcs 6uomorus. CoBpeMeHHast OMOJIOTHS, CTaThH,

www. chemistry-chemists. com/ index. html (snexTpoHHBIH KypHAT «XUMUKH H
XUMHUSI).

www. hemi. wallst. ru («Xumus. O6pazoBaTeNbHBIN CAUT IS ITKOJIEHUKOBY).

www. hvsh. ru (kypran «Xumus B mkosie»). WWW.hij.ru (kypHan «Xumus u
KU3ZHBY).

Www. interneturok. ru («Bumeoypoxu 1mo mpeaMeram MKOJIbHONW MPOTPaMMED)

www. pvg. mK. ru (omammmana «I[loxkopu BopoObeBbI TOPBI»).

www.alhimikov.net (O6pa3oBaTeNIbHBIN CAUT IS IKOJIBHUKOB).

Www.chem.msu. su (DiekTpoHHas OUOJIMOTEKa MO0 XUMHUH ).

www.class-fizika.nard.ru («Kmaccuast mocka aiis 1r0003HATEIBHBIXY ).

www.physiks.nad/ru («®u3rka B aHUMALUAK) ).
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

JACTOUTIIAHBI

KoHTpoJib HW oOlEeHKa pe3yabTaToB
OCYIIIECTBIISIETCS MpEToJaBaTeieM B TpoOIecce
3aHATAA M J1aOOpaTOpHBIX PabdoT,

OCBOCHMU

TCCTUPOBAHH,

y4eOHOM  JTUCIUTIIIMHBI
MPOBEJICHUS TMPAKTUYECKUX
a TaKXKe€ BBIIOJHEHUS

00y4JaromMUMHUCS WHIUBUAYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, YCBOCHHbIE 3HAHWS)

@opMBbI U METO/IBI KOHTPOJIS U
OIleHKH pPe3yJIbTaTOB
o0yueHust

e JIMYHOCTHBIE!
- YCTOMYMBBIA UHTEPEC K UCTOPUU U TOCTHKECHUAM
B 00JIACTH €CTECTBEHHBIX HAYK, YYBCTBO TOPAOCTH
34 pOCCHUNCKNE €CTECTBEHHBIC HAYKH;
- TOTOBHOCTh K TMPOJODKEHHIO 00pa30BaHMS,

NOBBIIICHUIO ~ KBAIMPUKAUUK B  U30paHHOMU
npodeccuoHaIbHON JIESTEIILHOCTH C
HCIIOIL30BaHNEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX
HayK;

- 00BEKTHBHOE OCO3HAHME 3HAYMMOCTH
KOMIETEHIIMA B 00JIACTU €CTECTBEHHBIX HAYK IS
yejgoBeKa M OOIIeCTBA, YMEHUE WCIOJIb30BATh
TEXHOJIOTUYECKHUE JOCTHXKEHUSI B 001aCTH (QU3BUKH,

XHUMHH, OMOJIOTHM IS MOBBIINICHUS COOCTBEHHOTO

WHTEJUICKTYaJlbHOTO  Pa3BUTHS B BBIOpaHHOM
npodecCHOHaNbHOM eI TeIbHOCTH;
- YMEHHME IIPOAHAIU3UPOBATH  TEXHOT'CHHBIC

MOCJIEACTBUS ISl OKPYXKAIOIIECH cpefibl, OLITOBOU U
MPOM3BOJCTBEHHON JIESITEIbHOCTH YEIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJIbHO J0ObIBaTh HOBBIC
s cels

CCTCCTBCHHO-HAYUYHBIC 3HaHUA C

VCIIOJIb30BAHUEM JUISL 3TOr0 JOCTYTHBIX
HMCTOYHUKOB MH(GOPMAIIHH;

- YMEHHUE VIPaBJIATh CBOEM IIO3HABATEIbHOMU
JESITEIbHOCTBIO, MPOBOAUTH CAMOOLECHKY YpPOBHS
COOCTBEHHOT'0 MHTEJUICKTYaJIbHOTO Pa3BUTHS;

- yMEHHME  BBICTpaWBaTb  KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHUSI B KOMaH/JIE€ IO PEIICHUIO OOIINX

3a7a4 B 00J1aCTH €CTECTBO3HAHHS;
e MeTanpeJIMeTHbIE:

IIpoBepka BHEAyJUTOPHOU
CaMOCTOSITENILHOU paboTHl,
3aIlMTa T0KJIAI0B,
pedeparos, myoJInYHOE
IIPEICTaBIICHUE
MpE3CHTAIINH,
TECTUPOBAHUE, IPOBEPKA
MPaKTUYECKUX padoT,
PEUTHHIOBBI KOHTPOJIb,
IIPOMEKYTOUHAS
aTTecTanus
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- OBJIQZICHUE YMEHUSIMU M HABBIKAMHU PA3THYHBIX
BUJIOB  TIO3HABATEJILHON  JICSATENBHOCTH  JJIA
M3YYEHHS]  Pa3HbBIX  CTOPOH  OKPY>KAIOUIETO
€CTECTBEHHOTO MUPA;

- TMPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS
(HaOyrofieHUsI, HAYYHOrO0 OKCIEPUMEHTAa) IS
W3YYCHUS Pa3IMYHbIX CTOPOH €CTECTBEHHOHAYYHOM
KapTHHBl ~ MHpa, C  KOTOPHIMH  BO3HHKAET
HEOO0XOMMOCTh CTAJIKHBATHCSI B
npodeccuoHanbHOU cepe;

- yMEHHE ONpeAeNaTh eI W 3aJa4d
NEeATeTbHOCTH, BBIOMpATh CpeACTBA IS WX
TOCTIDKCHUSI Ha TPAKTHKE;

- YMEHHUE UCII0Ib30BaATh PA3IMYHbIE HCTOYHHUKH IS
NOJyYEHUs] €CTECTBEHHOHAY4YHON HH(OpMalMu U
OLICHMBATh €€ JOCTOBEPHOCTb [UISl JOCTHKEHUS
IIOCTABJICHHBIX LIEJIEH U 3a/1a4;
® MpeIMeTHbIE:

- ¢(hopMHUPOBAHHOCTH MPEJCTABICHHUI O 11EJIOCTHON
COBPEMEHHOW €CTECTBEHHOHAYYHOI KapTUHE MUPA,
pUPOJE€ KAk €IWHOW IEJIOCTHOM CHCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJbI W OOIIECTBa,
IPOCTPAHCTBEHHO-BPEMEHHBIX MacmTadbax
Bcenennoi;

- BIAJCHHME 3HAHUAMHU O Haubojiee BaXKHbBIX

OTKPBITUSX W JOCTIKCHHSIX B  00JacTH
C€CTECTBO3HAHMS, TMOBJIMSBIINX HA  OBOJIOLUIO
NPEJICTABICHUI O MPUPOJIC, HAa Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

- chopMHpPOBAaHHOCTE  yYMEHHS  NPUMCHSTh
CCTCCTBCHHOHAYYHBIC 3HAHHUS JUIS OOBSICHCHHS
OKPYKAIOIIUX SBJICHHHA, COXpPaHCHUS 3J0POBbBS,
oOecrieueHUsT OC30MAaCHOCTH KU3HENCATCILHOCTH,
OepeKHOTO OTHOIIEHUS K pupoe,
PaIMOHAIBLHOIO PHUPOIOIOIL30BAaHUA, a TaKKe
BBITIOJTHEHHSI POJIM TPAMOTHOTO IMTOTPEOUTEIS;

- ¢(OpPMHUPOBAHHOCTh MPEJICTABICHUA O HAYYHOM
METO/IE MMO3HAHUS MPUPOJBI U CPEACTBAX H3YUCHHUS
Meramupa, MakKpOMHpa W MHUKPOMHUpaA; BJaJCHHE
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npuUeMaMy  E€CTECTBEHHOHAYUYHbIX  HaOMIOJEHUMH,
OTBITOB, MCCJIEIOBAHUNA U OLEHKH JIOCTOBEPHOCTU
MOJIyYeHHBIX PE3yJIbTAaTOB;

- BJIaJICHUE TTOHSATUMHBIM anmnapaToM €CTECTBEHHBIX
HayK, MMO3BOJISIONIUM MO3HABaTh MUP, y4aCTBOBATH
B JTUCKYCCHUSIX 10 €CTECTBEHHOHAYYHBIM BOMIPOCAM,
WCITOJIB30BATh PA3IMYHBIC UCTOYHUKN MH(GOPMAITHH
JUTSL IOATOTOBKM COOCTBEHHBIX pabOT, KPUTHUECKU
OTHOCUThCA K coobmieHussMm CMMU, conepxaimm
Hay4HYI0 HH(OpMaIIHIO;

- cOpMHUPOBAHHOCTH YMEHUN MOHUMATh
3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS J1JISI
KQ)KJIOTO YeJIOBEKa HE3aBUCUMO OT €ro
poeCCUOHATIBHON JIEATEIbHOCTH, Pa3iNiaTh
(baKThl U OLICHKHU, CPABHUBATH OIICHOYHBIE BHIBO/IBI,
BUJIETh X CBS3b C KPUTEPUAMU OLICHOK U CBS3b
KPUTEPUEB C ONPEICIICHHON CUCTEMOM LIEHHOCTEN,
o01MX 3a7a4 B 00JIaCTH €CTECTBO3HAHMUSI.
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