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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 utons 2015 r. PI'AY «®UPOy»), peanusyromux nIporpaMMy HOJATOTOBKU
CIICLIMAIIMCTOB cpeHero 3BeHa cnenuanbHocTh 44.02.02 [IpenonaBanune B HaYalbHBIX Kjaccax
(mpuka3 MunHCcTepcTBa 0oOpa3oBaHusi U Hayku Poccuiickoit ®denepanmu ot 27.10.2014 1. Neo
1353) (yriyOieHHON IMOATOTOBKH) Ha 0a3e OCHOBHOrO O0IIero oOpa3oBaHHS M C Y4ETOM
tpeboBanuit ®I'OC cpennero o6mero oopazoBanus (ryMaHUTapHBINA TPO(HIIB).

Cocrasurens: 3. FO. Kabapaosa, A.M. Kyrorosa, mpenoaBarenu

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

[IpoTokomn Ne OT « » 2020 roga.
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1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCHUTLJIMHBI
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, ocBauBaromux IIIICC3 Ha 0a3e 0oCHOBHOTO 00111€ETO 00pa30BaHUS.

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

VYyeOnas aucnuiuimHa «EcTecTBO3HAaHHME» BXOAUT B IMKI  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 y4yeOHOM  JUCHUIUIMHBI  «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 TPOJODKEHUIO OOpa30BaHMS, TMOBBIINICHUIO KBATM(HKAIMKA B
M30paHHON MPOQECCHOHAIBHON AESTENIbHOCTU C HCHOJb30BaHUEM 3HAHMM B 00J1acTH
€CTECTBEHHBIX HAYK;

- 0OBEKTHBHOE OCO3HAHUE 3HAUMMOCTU KOMIIETEHLIMM B OOJIACTU €CTECTBEHHBIX
HAyK JJIsl 4eJloBeKa M 00ILeCTBa, YMEHHE HCIIOb30BaTh TEXHOJIOIMUECKUE JOCTIKEHNS B
o6nacty (PU3UKH, XUMHH, OUOJIOTHM IS TIOBBIIIICHHSI COOCTBEHHOT'O MHTEIUICKTYAILHOTO
Pa3BUTHS B BEIOpAHHOM MPOQECCHOHATIBHON JESTEIbHOCTY;

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

- TOTOBHOCTb CaMOCTOSITENIbHO J100BIBATh HOBBIE AJIs1 CE0sl €CTECTBEHHO-HAYUHbIE
3HAHUSI C UCTIONB30BaHUEM JIJISI 3TOTO IOCTYIHBIX MICTOYHUKOB MH(pOpMaIHK;

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

- YMEHHME BBICTpaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUSI B KOMaHZE IIO
peLIeHnIO 001IMX 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
KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTb CTAJTKUBATHLCS B IMPOQeCcCHOHATIbHOM 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
TMIOCTaBJICHHBIX LIEJIEH 1 3a]1a4;

npeoMemHuIx:.

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

- BII3JICHUE 3HAHUSIMU O HarOOJIee BAXKHBIX OTKPBITUSX M JOCTIDKEHUSIX B 00IacTH
€CTECTBO3HAHMS, MOBJMABIIMX HA 3BOJIIOLMIO MPEJICTABIEHNI O MPUPOJE, Ha Pa3BUTUE
TEXHUKU U TEXHOJIOTHUIA;

- c(OpMHUPOBAHHOCTH YMEHMSI TPUMEHSTh ECTECTBEHHOHAYUHbIC 3HAHHSA I
OOBSICHEHHST OKPYKAIOIIUX SIBJICHUH, COXpaHEHUsI 37I0POBbsI, 00eCeueHus 6e30MacHOCTH
KUBHENICSTENIbHOCTH,  OCPEeXHOTO ~ OTHOILICHUS K  MPUPOJE,  PalMOHAIBHOIO
MPUPOIONOIH30BAHUS,  TAKXKE BHITOJIHEHUS! POJIM TPAMOTHOTO TIOTPEOUTESIS;

- c()OpMHUPOBAHHOCTb MPEACTABICHN O HAyYHOM METOZE MO3HAHUS MPUPObI U
CpEeNCTBAaX M3Yy4YECHUs] MeraMupa, MakKpoMHUpa M MHUKPOMHpPA; BIIAJICHUE MpUEMaMU
€CTECTBEHHOHAYUHbIX HAOJIFO/ICHUI, ONBITOB, UCCIIEJOBAHUN M OLEHKH J0CTOBEPHOCTH
TMIOJTyYEHHBIX PE3YJIBTATOB;

- BIQJICHUE TIOHSATUIHBIM aIlapaToM EeCTECTBEHHBIX HayK, MO3BOJIIOIIIM
MO3HAaBaTh MHp, Y4YacTBOBaTh B JWCKYCCHSAX TI0 €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCTIONIB30BATh PA3IMUHbIE MCTOYHWMKH WH(OpPMAIMK IJisi TOATOTOBKM COOCTBEHHBIX
paboT, KPUTUYECKU OTHOCUTBCS K coodmennsM CMU, copepxkanmMm Hay4dHYIO
UH(POPMAITHIO;

- c(OPMUPOBAHHOCTh YMEHHWI TOHMMAaTh 3HAYMMOCTb E€CTECTBEHHOHAYYHOTO
3HAHUS JUI KQKIOIO YeJIOBEKa HE3aBUCUMO OT €ro MpOo(eCCHOHAIBHON JeATeNbHOCTH,
pazmyaTh (DaKThl M OIIEHKH, CPABHUBATh OIICHOYHBIC BBIBOJBI, BHUIECTh HX CBS3b C
KPUTEPUSMH OIICHOK U CBSI3b KPUTEPHUEB C OINPEICIICHHONW CUCTEMOW 1IEHHOCTEH, 00X
3a/1a4 B 00JIaCTH €CTECTBO3HAHUSL.

1.4. KouanyecTBO 4YacoB Ha OCBOeHHMe Ppadouyeill MNporpaMmbl y4eOHOM

TUCHUNIHHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocs - 201 gyacoB, B TOM 4HCIIE:
00s13aTeTbHON ayTMTOPHON yaeOHOM Harpy3ku odydaromerocs - 134 gacos;
CaMOCTOSATEILHOM pabOThl 00yJarOIIEToCs, KOHCYJIBTAINM - 67 9acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yueOHOM NMCIUILUIMHBI M BUAbI Y4e0HO padoThI

Bup yueOHol paGoThI Oovem
uacos
MaxkcumanbHasi ydeOHasi HAarpy3Ka (Bcero) 201
O0s3aTe/IbHAsI AyAUTOPHAsi y4eOHasi HATPY3Ka (BCero) 134
B TOM YHCIJIE:
NPaKTUYECKHUE 3aHATHS 52
CamocTrosiTesibHass padoTa 00y4yaomerocss 1 KOHCYJabTauuu (Bcero) 67

IIpomesicymounas ammecmayus 6 popme oughghepenyuposannozo 3auema




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

HaumeHoBaHue pa3jie/ioB Conep:kanue y4ye0OHOro MaTepuaJia, J1adopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHAsl padoTa o0yuauuxcs, KypcoBasi padora (poeKT) 4YacoB | OCBOEHHUA
1 2 3 4
XUMUA ol
BBeaenne. Xumuueckas 3
KAPTHHA MHpa
Tema 1. Coaep:xxanue yueOHOro MaTepuaJia
Pob xwmun 5 xw3HU 1. Xumuueckas KapTMHAa MHUpPa KaK COCTaBHAas YacCTh €CTECTBEHHOHAYYHON KapTUHBI MUpa. Posb
COBPEMEHHOT0 00IIeCTBa. N .
XUMHUU B KU3HM COBPEMEHHOro oOmiecTBa. [I[puMeHenne NOCTHKEHU COBPEMEHHOW XHMHUU B
TyMaHUTapHOU cdepe NeATeNbHOCTH 00mecTBa. XHUMHYECKOE COJepX)aHue y4eOHOU 2 1
nucuuiiuibel - «EctecTBo3HaHue» mpu  ocBoeHuH crnenuaibHocTedl CIIO  rymanutapHOro
npoduist mpodheccuoHaILHOTO 00pa30BaHMS.
CamocrosiTeibHas padora:
1. [TonroroBuTh pedepaTsl U MPE3CHTAIIUU HA TEMBI: «POJIb XUMUH B )KU3HA COBPEMEHHOTO 1 3
oOmiecTBa, MPUMEHEHHUE JOCTUKEHUI COBPEMEHHOM XUMUU B OBITY U TIPOU3BOJCTBEHHON
JIEATEIIbHOCTH YEJIOBEKAY.
Pa3pnean l. 24
Oo6wmas u
HEOpPraHu4ecKass XuMusi
Conep:xxanue yueOHOro MaTepuaJia:
1. BemectBo. AToM. Monekyna. XuMHYECKHi 3JIeMEeHT U ()OPMBI €T0 CYIIeCTBOBAHUSI.
Tema 1.1. [Ipocteie u cioxubie BemecTBa. OCHOBHBIE 3aKOHBI XUMUHU. [leproaudeckuii 3aKoH U 1
OCHOBHBIE TIOHSTHUS U [Tepuonnueckas cuctema xummudeckux sneMeHToB 1. 1. MenneneeBa. OTKpbITHE U 3HAUCHHE 1
3aKOHBI XUMUHU. I13 u [ICXO M. . Menneneena.
IIpakTHyeckne 3aHATHA )
1. OcHOBHBbIE MOHATHUS U 3aKOHBI XUMHH .
Tema 1.2. IIpakTuyeckue 3aHATHS 2 2




HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHAsl padoTa o0yuawuumxcs, KypcoBasi padora (IpoeKT) 4YacoB | OCBOEHHUA
IIepuonnueckuii 3aK0H U 1.Ctpoenue aroma. [lepuoaunueckuii 3akoH u [leproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
[Tepuoanueckas cucrema JI. 1. Menzeneesa.
XMH;P;?ICCI:;);SMM(?HTOB A-H. CamocrostensHas padora: Monenuposanue [ICXD J[. . MenzaeneeBa 1 3
Conep:xanue yueOHOro MaTepuaJia
1. KoBaneHTHas cBs3b: HemousispHas M nosigspHas. MoHHass cBsi3b. KaTHMOHBI M aHUOHBIL. 1 1
Tema 1.3. Merammueckas cBsi3b. BogoponHas cBsi3b.
CrpoeHue BeliecTsa.
IIpakTHyeckue 3aHATHS
1. Ctpoenue BemecTBa. Buabl XumMudeckoil CBsA3U. TUIBI KPUCTATNIMYECKUX PEIIETOK. ! 2
Coaep:xanue yueOHOro MaTepHaJia
1. Bona B npupoje, ObITy, TEXHUKE U HA POU3BOACTBE. DU3HUECKUE U XUMUYECKHE CBOMCTBA 2 1
BOJbl. OnipecHeHre BOJIbl. ArperaTHble COCTOSIHHS BOJIbI U €€ NIEPEXObl U3 OJJHOTO arperaTHOro
COCTOSIHHSI B JIPYTOE.
Tema L4. IIpakTHyeckne 3aHATHA
Bosia. PacTeopsL. 1. M'uaponus. Peakiyn HOHHOTO OOMEHa. 2 2
2. OnpeneneHne MacCoOBOM JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
CamocrosiTenbHas padora:
1. BeimonHeHre MUCbMEHHOTO aHAIM3a Y4eOHOM JTUTEpaTyphl, MPAKTUYECKHUX 3a7a4 U TECTOBBIX
3ajanuii mo BompocaMm: «Boga Bokpyr Hac. PacTBopeHue TBepABIX BEIIECTB U Ta30BY; 3 3
«J/Iucnepcubie cuctemsl. [Iponeccsl, MPOUCXOASIINE B PACTBOPAX).
Coxaepsxanue y4eOHOro MaTepuaJa:
Tema 1.5. 1. TToHsiTHE O XUMHUYECKOH peakiuu. TUTbl XUMHYECKHX peakiuid. CKOPOCTh peakiiuu U GakTopskl, OT 1 1
XI/IMI/ILICCKI/IC peaKI_II/II/I. KOTOPBIX OHA 3aBUCHT.
CamocrosiTesibHas padora:
1. BeimonHeHNe MUCbMEHHOTO aHaN3a y4eOHO! JIUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX
3ananuit o Temam: «Knaccupukanus XUMHUECKUX PEaKIIUii». 2 3
Tema 1.6. Coaep:xanue yueOHOro MaTepuaJia:
Knaccudukanus 1. Knaccuduxaius HeOpraHUIeCKUX COSTMHEHUN U UX CBOMCTBA. OKCH/IBI, KUCTOTHI, 1 1




HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHAsl padoTa o0yuawuumxcs, KypcoBasi padora (IpoeKT) 4YacoB | OCBOEHHUA
HEOPTraHUYECKHX ocHoBaHwusi, conu. [Tonstue o ruaponuse coneit. Cpena BOAHBIX pacTBOPOB colield. Bogopoansiii
COCJMHCHMI U UX CBOHCTBA. | rokasarens pH pacTBopa.
IIpakTnyeckue 3aHATHS
1. Onpenenenue pH pactBopa coseit 2 2
CamocrosiTeibHas padoTa: BeimomHeHNe MICEMEHHOTO aHaIN3a yueOHO! JINTepaTyphl,
MPaKTUYECKHX 3aJ1a4 M TECTOBBIX 3aaHuii 1o Teme: «Knaccudukaius HeopraHu4ecKux 1 3
COCMHEHUH U UX CBOMCTBA.
Tema 1.7. Coxaepsxanue y4eOHOro MaTepuaa:
MeTaﬂHBI. HeMeTaJIJII)I. 1. O6H.[I/IC (I)I/I?:I/I‘IGCKI/IG M XUMHYECKHE CBOMCTBA METAIIOB. 06111351 XapaKTCpHUCTUKA I'NIaBHBIX MOATPYIIIL
HEMETAJUIOB Ha NMPUMEPE T'aJIOTCHOB. Baxwueitmme COCAUHEHNS METAJJIOB U HEMETAJIJIOB B IIPUPOJAC U 1 1
XO35IICTBEHHOM EATEIHOCTH YEII0BEKa.
IIpakTH4yeckue 3aHATHS
1. Meramnsl. B3aumoneiicTBue METaioB ¢ paCTBOPAMHU KUCIOT U COJIEH . 2
CamocrosiTenbHas padora:
1. BrinmonHeHne MTUCEMEHHOTO aHau3a y4eOHO! TUTepaTypsl 1o Bompocy: «Kopposus
MeTaiioB. CriiaBbi». 1 3
Pasnen 2. Opranuyeckast 24
XHUMUSA
Tema 2.1. Copepxanue yueOHOro MmaTepmuasa
OCHOBHBIE T10I0KEHHS 1. Oprannyeckue coenuHeHns. OCHOBHBIE TIOJIOKEHUS TEOPUH CTPOEHUS OPTraHUUECKUX 1
Teopun CTPOCHHA coenuHeHU. MHOTOOOpa3ne opranndeckux coenqunenuil. [lonsTiue usomepun. !
OpraHUYECKUX
COSIAHEHIL. IMpakTuyeckue 3aHsATHS
1. Ctpoenue oprannueckux coenunennii. Kimaccudukamms. M3omepus. Homenkmnarypa. 1 2
2. KauecTBeHHBIN aHAIN3 OpraHuYecKkux coenuHeHuil (OOHapyXeHue yriepoa u BOJI0Opoaa).
CamocrosiTeibHas padoTa: BeimonHeHNEe MICHEMEHHOTO aHau3a yueOHO! JTUTepaTyphl,
MPaKTUYECKHX 3a/1a4 U TECTOBBIX 33aJIlaHUM MO TeMe: «I OMOJIOrMYeCcKUi psiji aTKaHOBY. 2 3
Tema 2.2. Conep:xxanue yueOHOro MaTepuaJia 1 1




HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHAsl padoTa o0yuawuumxcs, KypcoBasi padora (IpoeKT) 4YacoB | OCBOEHHUA
VYTreBo10pObL. 1. [IpenenbHbie U HENIPEACIIbHBIC YTIAEBOAOPOAbI. Peakius nonmumepusanuu.lIpupoansie
MCTOYHMKH YTJIEBOJAOPOJIOB. YTIIEBOJOPOAbI KAK OCHOBA MEXKIYHAPOHOTO COTPYAHUYECTBA U
BOKHEUIINN UCTOYHHUK (hopMHupoBaHus Oromkera PD.
IIpakTnyeckue 3aHATHS
1. YrieBomopobl: mojydeHre U cBolicTBa 3TuiieHa. CBolicTBa OeH3011a 1 2
2. Pemenue pacueTHBIX 3a7ia4 ¥ TECTOBBIX 3aJJaHUI 110 TeME «Y TJII€BOJOPOIbIY.
CamocrosiTeibHas padora:
1. BeimonmHeHNe MMCbMEHHOTO aHaTu3a y4eOHOM JIUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX 1 3
3aaHuii o teme: «3oMepus U HOMEHKIIATypa HEMPEAEIbHbBIX YIIIEBOJIOPOIOBY.
Tema 2.3. Coaep:xxanue yueOHOro MaTepuaJia
Kucnopoznconepxaiuue 1. I[TpencTaBuTEIN KUCIOPOICOAEPKALUX OPraHUUYECKUX COETUHEHHUI: METUIIOBBIN 1 1 1
OpraHMYCCKHe STHJIOBBINA CITUPTHI, TIHIIEPHH, YKCYCHASI KHCIIOTA. JKUPBI Kak CI0XKHBIC d3(UPHI. YTJICBOIBI.
BEILIECTBA.
I[IpakTUyeckne 3aHATHSA:
1. [TpakTrueckas pabota «CrupTh»;
2. Pemenue npaktudeckux 3aganuil mo reme «KapOoHOBBIE KUCTOTHI. 5 2
3. KapOoHoBBIE KHUCIOTHI (PACTBOPUMOCTH KapOOHOBBIX KUCIIOT B BOJIE; B3aMOJICHCTBHE C
Metauiami. [Tonydenue cioxxHoro aupa)y.
CamocrosiTeibHast padora:
1. HO,I[FOTOBKa pe(pepaTa U MPE3CHTALlNU HA TCMBbI: «AJ'IKOFOJ'II/BM, €ro I1ocCJICACTBUA U 2 3
npenynpexaeHuey; «[IpuMeHeHne YKCyCHON KUCIOTHI Ha OCHOBE CBOMCTB. Cii0XHbBIE 3(UPHI B
MNpUpoOAC, UX 3HAUCHUCH, «3HauyeHHne YIJICBOJAOB B JKUBOM MMpUPOALC U )KU3HU YCIIOBCKA».
Tema 2.4. Copaepxxanue y4yeOHOro MaTepuasa
A30TCOzEpIKAILHE 1. A3oTcoaepxaiiue opraHn4eckue CoOeIMHEHUsl. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u 1 1
OpraHuyecKue ouonornueckass Qynkuus OenkoB. [loHsATHE 0 mIacTMaccax W XUMHUYECKHUX BOJIOKHAX.
BCHICCTBA. HarypaibHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
ITnacTmacct HpaKTuquKne 3aHATHUA:
¥ BOJIOKHA 1 2

1. AMuHBI, aMUHOKHCTIOTHI, Oenku: OOpaTuMas 1 HeoOpaTUMast IeHATypaau3amus OeKoB.
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHAsl padoTa o0yuawuumxcs, KypcoBasi padora (IpoeKT) 4YacoB | OCBOEHHUA
CamocrosiTesibHas padora:
[ToaroroBka pedepaToB U cooOIICHHH Ha TeMy: «Poib 6€TKOB B )KMBOM MPUPOJIEH; 1 3
«[IpumeHeHme MOIMMEPOB B MPUKIATHOM U KIACCHUYECKOM H300pa3UTEILHOM UCKYCCTBE.
Tema 2.5. Coaepsxanue yueOHOro MaTepuaJia
XHMUS M OPraHH3M 1. XuMuueckue 3J1eMEHThI B OpraHu3Me 4eaoBeKa. X0JIECTEPUH U €ro pojb B 3JJ0POBbE
4yes10BeKa. XuMus B ObITY. 1 1
yesioBeka. MuHepanbHbIE BEIIECTBA B MIPOIYKTAX MUTAHUS, TUIIEBbIC T00ABKH.
Co6anancupoBanHoe nuranue. Boma. KagecTBo BOEI.
IIpakTHyeckne 3aHATHA
1. [TueBsle 106aBku E B MUILIEBBIX MPOIYKTAX.
2. O6HapyxeHre BUTAMUHOB B MPOJIYKTaX MUTAHUSI. 3 2
Py0e:xublii KOHTpPOIb Nel
CamocrosiTesibHasA padora:
1. IToaroroBka pedepaToB u mpe3eHTalU Ha TEMY «XHUMHS U OPTraHU3M YeJIOBEKa. XUMUS B
OBITY». 2 3
2. CocraBiieHHE KpOCCBOpa Ha TeMy: « BUTaMHUHBIY.
OU3UKA 51
BBenenue 1
Tewma 1 ®dusuka - pyHaaMeHTalbHas HayKa o mpupoje. EcTecTBeHHO-HAyUHBIM METO/1 MO3HAHUS, €TO 1 1
BO3MOKHOCTH ¥ TPAHUIIbI IPUMEHHUMOCTH.
Paznen 1. Mexanuka 9
Conep:xxanue yueOHOTro MaTepujia
Mexannueckoe asmxenue. llepememenne. [lyts. Ckopocts. PaBHOMEpHOE NpsIMOJIMHEWHOE 2 1
Tema 1.1. KunemaTuka JIBHOKCHUE. YCKopeHHe. PaBHOHepeMeHHoe npﬂMonHHeﬁHoe nemwxkenne. CBoOOIHOE majeHUeE.
JIBukeHne Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE [BIKEHHE TI0
OKPY>KHOCTH.
Tema 1.2. 3aK0HBI Conep:xxanue yueOHOT0o MaTepujia 2 1
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) 4acoB | OCBOCHHUA
MexaHukn HbroTona IlepBeiit 3akoH Herotona. Cuna. Macca. Umnynbc. Bropoii 3akon HetoroHa. OCHOBHOM 3aKOH
KJJacCUUeCKOM auHaMuku. Tperuid 3akoH Hprlorona. 3akoH BcemupHoro TtsaroreHus.
['paButanmonnoe moine. Cuna Tspkectd. Bec. CrocoOwsl u3mepenuss maccel Ten. Cuibl B
MEXaHUKE.
Copaepxxanue y4yeOHOro Mmarepujia
Tema 1.3. 3aK0OHBI 3aKkoH coxpaHeHus umIyJibca. PeaktuBHoe npmwkenue. Padota cuibl. PaboTa moTeHIManbHbIX ! L
COXpaHeHHs B Mexanuke | CHI. Momnocts. Oneprus. Kunernueckass sHeprusa. llorenumanbHass sHeprus. 3aKkoH
COXpAHEHHUs MEXaHUYECKOW dHeprun. [I[puMeHeHne 3aK0HOB COXpPaHEHUS.
IpakTnyeckne padoThl
1. Pemienue 3aqa4 o teMe «MexaHUKay. 2
CamocrosiTeibHas padora: Pemenue 3amay, coctaBieHrne o0oOIarONIe TaOIUIBI IO TeMe 3
«Buapl IBUKEHHSI», COCTaBICHUE KPOCCBOPJA 1O pasneny «MexaHukay
Pa3nea 2. OcHOBBI
MOJIEKYJISIPHOH QU3UKH U 12
TEePMOJAMHAMHUKH
Conep:xanue yueOHOTo MaTepujia
WneanpHplii ra3. OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETHUECKON Teopuu. Pazmepsl u
Macca MOJIEKyl M aTroMoB. bpoyHoBckoe nBmwxenue. [uddysusa. Cunasl U 3HEprus
MEXMOJIEKYJIApHOro B3auMojeicTBus. CTpoeHue razoo0pa3HbIX, KMIKUX M TBEPABIX TeIl.
Tema 2.1. OcHoBBI CkopocTH ABM)KEHHUS MOJEKYN M UX u3MepeHue. MneansHbiil ra3. JlaBnenue raza. OcHOBHOE 2 1
MOJICKYJ/JISIPHO- yYpaBHEHUE MOJEKYJIIPHO-KUHETUUYECKOM TEOpUM Tra3oB. Temiieparypa W €€ H3MEpPEHHE.
KHHCTUICCKOU TEOPpUH ["a30BbIe 3aKOHBI. AOCOIOTHBIN HYJIb TEMIIEPATyphl. Y paBHEHHE COCTOSHUS UACATBHOTO rasa.
MoutsipHast ra3oBast NOCTOSTHHAS.
CamocrosiTesibHas padora:
Hanucanue pedepata Ha Temy «M.B. JlJomoHocoB — ocHOBOMON0)KHUK MKT» 4 3

Harnucanne noknazna mo teme «Kpucrtamwisl u amop(dHBIE BEIECTBAY
CocraBiieHre CpaBHUTEIbHOM Tabnuiel «Kpucrammyeckue u aMopQHbIe Tenay
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) 4YacoB | OCBOCHHS
Conep:kanue y4eOHOT0 MaTepujia
OCHOBHBIE TIOHATHS W OIpeAesieHUs. BHyTpeHHss1 3Heprusi cucteMbl. BHyTpeHHsS sHeprus
Tema 2.2. OCHOBBI uaeanbHOro ra3a. Pabora u temiora kak (GOpMBbI epesadn SHEPrur. TermIoeMKOCTb. Y eIbHas
TepMOTMHAMHEKH TEIUIOEMKOCTh. Y paBHEHHE TerioBoro 6ananca. [lepBoe Hauano TepMoauHaMUKU. AnradaTHbBIN 2 1
npouecc. [Ipunnun nericreus temnoBoi Mamuuel. KIIJ[ TeruioBoro asurarens. Bropoe Hagano
TepMOJMHAMUKU. TepMoauHaMuueckass IIKaja Temmneparyp. XOJOAWJIbHBIE MAllHUHBIL.
TemoBele nBurarenu. OxpaHa OpUpOJIbI.
Conep:xxanue yue0OHOIro MaTepujia 1
Tema 2.3. CroiicTBa CsoiicTBa napoB. VMcnapenue u koHaeHcanus. HacellieHHbI nap U €ro CBOMCTBA.
napos AOconoTHasE M OTHOCHUTEIbHasl BJIAXXHOCTh Bo3ayxa. Touka pocel. Kunenwe.
3aBUCUMOCTh TeMIOepaTrypbl KuneHust oT pAaBieHus. lleperperwlii map u ero
HCIIOJIb30BAHUE B TEXHHUKE. 1
Conep:xxanue yueOHOT0 MaTepuja
Tema 2.3. CBoiicTBa = =
N XapakTepUCTHKA XUAKOIO COCTOsAHUsA BellecTBa. [loBepXHOCTHBIN CIIOM
KHAKOCTEN JKUJIKOCTH. DHEPTUs IOBEPXHOCTHOIO CJOsi. SIBJIEHUST HAa TPaHUIIE 1
JKUJKOCTH C TBEpAbIM TeaoM. KanuiuisipHble sIBJICHUS.
Conep:xanue yueOHOTro MaTepujia
Tema 2.3. CBoiicTBa _
TBepABIX Tel XapaKTepUCTUKA TBEPHAOTO COCTOSTHUS BEILECTBA. VYopyrue cBoWcTBa TBEPABIX
Tern. 3akoH [I'yka. MexaHndeckue CBOMCTBA TBEPABIX Tel. TerioBoe 1 1
pacimmpeHue TBEPAbIX T U XKuakocteu. [nnaBieHne u kpucrajuin3anusl.
IIpakT4yeckune padoThI
2. Pemenue 3aa4 o teme «OCHOBBI MOJIEKYIISIPHON (PU3UKH U TEPMOJMHAMUKI. 2 2
Pazpnen 3. 10
DJIeKTPOAMHAMMKA
Conep:xanue yueOHOTo MaTepujia
Tema 3.1. DileKTpUYECKOe | DyiekTpudecKue  3apsaabl. 3aKOH  COXpaHeHus 3apsjga. 3akoH  Kysona.
noJie OnekTpuyeckoe T1ojie. HanpsbkeHHOCTh  aiekTpuueckoro nois. [Ipunnun 1 1
cynepno3uuuu nojei. PabGora cun snekrpoctatnueckoro mosst. [lorenmuar.
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HaumeHoBaHue pa3jie/ioB
H TeM

Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS,
CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT)

O0beMm
4acoB

YpoBeHb
O0CBOEHUA

Pa3sHocTh TOTEHIHANIOB. DKBUIIOTCHIIUAJIILHBIE TMOBEPXHOCTH. CBSI3b MEXIY
HAMNPsHKCHHOCTHIO U PA3HOCTHIO MOTCHIIMATIOB DJICKTPUYCCKOTO T10J1s1. JIU3JIEKTPUKHU
B DJIGKTpUYecKoM moJie. [lomspusamusi  AUAIeKTpUKOB. [IpOBOAHUKH B
anexkTpuyeckoMm mosie. KonaeHcaropel. CoeaquHEHHE KOHJICHCATOPOB B OaTapero.
DHeprust 3apsHKSHHOTO KOHJICHCATOpa. DHEPTHUs DJICKTPUIESCKOTrO TOJISL.

Tema 3.2. 3aKkoHBI
MOCTOSAHHOI'O TOKA

Conep:xanue yueOHOTo MaTepujia

YcnoBusi, HEOOXOAMMBIE JII BO3HUKHOBEHHMSI U MOJJICP>KAHUS DIECKTPHUUCCKOTO
Toka. Cuia TokKa M IUIOTHOCTH TOoka. 3akoH Oma ans ydacTtka uenu 6e3 DJ1C.
3aBUCHUMOCTh DJJIEKTPUUYECKOT'O COIPOTHUBJICHHUSI OT Marepuana, JJIMHbI U
IUIOIIAAN IIOMIEPEYHOIr0 CEYCHHUsS IIPOBOJIHUKA. 3aBHCHUMOCTH DJJICKTPUYCCKOIO
COMPOTHUBJICHUS MTPOBOJHHUKOB OT TEeMIIEpaTypbl. ODJIEKTPOABHKYIIIAsi CcHJIA
HUCTOYHHKA TOoKa. 3akoH Owma g nmoaHod unenu. CoeauHEeHHE IIPOBOIHUKOB.
CoenrHeHWE HCTOYHHUKOB 3JIEKTPUUECKOU 3HEepruu B Oarapero. 3akoH JDxoynsa —
Jlennia. PaboTa 1 MOIITHOCTH DJIEKTPUYECKOr0 TOKa. 1 eIrIioBoe nIeCTBUE TOKA.

Tema 3.3.
DJIeKTPUYECKUI TOK B
MOJIyPOBOAHUKAX

Conep:xxanue yueOHOTo MaTepuja

CoOcTBeHHas IIPpOBOAUMOCTSD IMOJIYTIPOBOJHHUKOB. HOJ'IprOBOI[HI/IKOBBIC HpI/I60pBI.

Tema 3.4. MaruutHoe
noJje

Conep:xxanue yueOHOTo MaTepuja

BekTtop wWHAYKUIMM MarHuTHOro mois. JlelficTBMe MarHUTHOTO TIOJdsS Ha
OPSIMOJIMHENHBIN NPOBOJHUK C TOKOM. 3akOoH Awmrepa. B3aumojneinicTBue TOKOB.
MarauTHbeli TTOTOK. PaboTa mo nepeMenieHuo mMpoBOJHUKA C TOKOM B MAarHUTHOM
noJsie. JlelfictTBue MarHWTHOTO TOJII Ha ABWXKymuics 3apsia. Cuna JlopeHia.
OrmnpenesieHrne yaAeabHOTO 3apsiia. Y CKOPUTEIHN 3apsHKEHHBIX YaCTHIL.

Tema 3.5.
DJIEKTPOMATHUTHASA
UHIYKIAS

Conep:xxanue yueOHOTro MaTepuja

DnekTpoMarHuTHasi UHAYKIUs. BuxpeBoe anexkrpudeckoe rmojie. CaMOWHITYKITHS.
DHeprust MarHUTHOTO MOJIS.

IIpakTH4eckue padboTbl
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) 4YacoB | OCBOCHHS
3. Pemenue 3aaa4 no teMe «JIEKTPOIMHAMUKAY.
CamocrositesbHas padora: [lonroroska pedepara:
l.Ilpumenenne nanekTpoiau3a B TexHUKe. lIpeBpallleHne XHMMHUYECKOW DHEPrUM B
AeKTpUYecKyto. ["apBaHueCKHEe AIEeMEHThL. AKKYMYJISTODBI.
2.Tunel caMOCTOSITENBHOIO pa3psiia U MX NPUMEHEHHE B TeXHHUKe. MoiHus. 3ammra oT
MosiHuu. [IpuMenenue mma3mel.
3.O1eKTpOHHBIE JJaMIIBL: U0, TPUOJ. DIEKTPOHHbIE TyUKU. DIEKTPOHHO-Ty4YeBas TpyoOKa.
4.BuxpeBble TOKU. Pollb MAarHUTHBIX TOJIEH B SIBICHUAX, Tpoucxoaauux Ha ConHie.
5.CaMOMHAYKLIMSL, B3aUMOUHYKIIMS: IPUMEHEHHE.
6.ABTOKONIE0aHMs. ['eHepaTOp He3aTyXaroMKX KoneOaHui.
7.3Byk. CKOpOCTb 3ByKa. YbTpa3Byk. [I[pumeHenue ynbrpa3Byka.
8.Nutepdepennss B ToHKUX 1UieHKax. [lomocel paBHOM Tommmubl, Kompuna HbroToHa.
Hcnonp3oBanue naTepdepeHnu u Audpakiiuy B Hayke U TexHuke. [lonsatue o romorpagpuu.
9.0mbiT KynoHa ¢ KpyTHJIbHBIMU BeCaMH. DKBUIOTEHI[HAIBHBIE TOBEPXHOCTU. DIIEKTPUUECKOE 4 3
CMeEIlleHHE. DNEeKTPOCTaTUYEeCKas 3aluTa.
10.TemmoBoe aeiictBue Toka. CBEpXIPOBOAUMOCTD. MICTOYHMKHN MOCTOSIHHOTO TOKA.
11.PaGota Bbixonma. TepmosnexkTpuueckue sBieHUs. KOHTakTHas pa3HOCTb IOTEHIMAJIOB.
Tepmomapsl.
12.OHepreTuueckre ypOBHM U DJHEPreTHYECKHEe 30HbI, pP-N U p-N-p MEpexonbl B
noaynpoBogHUKax. IToaynpoBogHUKOBEBIE TPUOOPHI.
13.Maruutocepa 3emnn U ee B3aUMOJCHCTBHE C COJHEYHBIM BeTpoM. Kpusas
HaMarHnuuBaHus. Temmnepatypa Kropu.
14. Toku BeICOKOM uacToThl. [loHsiTHe O Tpexdaznom Toke. [lomyueHuwe, mnepegada u
pacrpezesieHue 3JEKTPOIHEPTUU B HAPOJIHOM XO35HCTBE.
15.ITpumenenne »/M BOJIH: TEJEBUIEHWE, PaaUOJIOKAIMs, paguoacTpoHomwus. HasnadueHume
OCHOBHBIX 0JIOKOB paJIMONIPHEMHUKA
Paspnen 4. Kosiebanus u 7

BOJIHbI

Tema 4.1. Mexann4ueckue

Conep:xxanue yueOHOTro MaTepujia
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HaumeHoBaHue pa3jie/ioB
H TeM

Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS,
CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT)

O0beMm
4acoB

YpoBeHb
O0CBOEHUA

KoJ1e0anus

KonebarenbHoe JBY>KEHUE. I"'apmonuyeckue KoJyiebaHusl. CB0OOOIHBIE
MexaHnueckue Koyebanusa. JInHeliHbple MeXaHHYECKHE KoyebaTeIbHBIE CHCTEMBL.
IIpeBpamenue sHEprUun Npu KojaedaTeabHOM JIBHKeHHUH. CBOOOAHBIC 3aTyXarOIHe
MeXaHWYeCKue Koyiebanusi. BeIHYXJeHHBIC MEXaHHUECKUE KOJICOaHUsI.

Tema 4.2. Ynpyrue BoJIHbI

Conep:kanue y4eOHOT0 MaTepujia

[Tontepeunble W TIPOAOJIbHBIE BOJIHBI. XapaKTE€PUCTUKHU BOJHBI. YpaBHEHHE
miockoi Oerymiert BoaHbl. MHTepdepennust BoaH. [loHsaTtue o mudpaximy BOJH.
3BYKOBBIC BOJIHBI. YJIbTPa3BYK U €ro NMpUMEHEHHUE.

Tema 4.3.
JIeKTPOMATHUTHBbIE
KO0J1¢0aHUS U BOJIHBI

Conep:xxanue yueOHOT0 MaTepuja

CBoOosHBIE  3JIEKTPOMAarHUTHbIe  KojieOaHus. IIpeBpamieHue sSHeEprum B
KOJICOaTEIIbHOM KOHTYype. 3aTyXarllHue DJJICKTPOMArHUTHBIC KOJICOaHMS.
I'enepaTop He3aTyxXarolUX 3JICKTPOMArHUTHBIX KojieOaHul. BbIHY>XIEeHHbIE
asiekTpudeckue koJiecbanusi. llepemeHHBIN TOK. ['eHepaTop HNEpPEeMEHHOro TOKa.
EMKOCTHOE M MHAYKTHBHOE COIPOTUBJICHUS IEPEMEHHOIO TOKa. 3akoH OMa 11
AIEKTPUYECKON IS IIEPEeMEHHOro Toka. PadoTra M MOMIHOCTHP MEPEMEHHOTO
Toka. I'eneparopsl TOka. TpaHcpopmaropbsl. TOKHM BBICOKOM YaCTOTBHI.
I[Honyuyenue, nepenaya u pacupesieaeHue dIEKTPOIHEPTHUH.

DJIEKTPOMAarHUTHOE IOJI€ KaK OCOOBIM BHJ MaTe€puH. DJIEKTPOMATHUTHBIC BOJIHBI.

Bubparop I'epua. OTkpbIThIN KosebaTeabHbI KOHTYp. M300peTrenue paauo A. C.
IHonmoBeiM. IlonsiTHEe O pagnocssa3u. [[pumMeHeHrne 2JIeKTPOMarHUTHBIX BOJIH.

IIpakTnyeckue padoTbl

4. Pemenue 3aJga4 I10 TEMC «Komebanus 1 BOJIHEBD».

CamocrositesqibHast pabora: [TonroroBka pegepara:

1. MexaHnnyeckue kojaeOaHus

2. DneKTpoMarHUTHbIE KoJieOaHust

3. IlpousBoacTBO, MIepeiaua, U UCIOJIb30BaHNE SJIEKTPUUECKON SHEPTUH
4. MexaHuueCcKHe BOJIHBI

5. DIEeKTPOMArHUTHBIE BOJIHBI
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HaumeHoBaHue pa3jie/ioB
H TeM

Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS,
CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT)

O0beMm
4acoB

YpoBeHb
O0CBOEHUA

Pa3gen 5. OnTuka

Conep:kanue y4eOHOTo MaTepujia

Tema 5.1. Ilpupona cBera

CKOpOCTh pacnpOCTpaHECHHUs CBETA. 3AKOHBI OTPAXKEHUS U IIPEIOMIICHUsS CBETA.
Ilonnoe otpakenue. JIun3pl. ['ma3 kak onrtuueckas cucrema. ONTHYECKHE
npuOOPHI.

Tema 5.2. BosiHoBbIE
CBOJICTBA CBeTa

Conep:xxanue yue0OHOIro MaTepujia

NuTepdepennust cBera. KorepeHTHOCTH cBeTOBBIX jaydei. HMHTepdepeHnss B
TOHKMX  IuIeHKax. llomocel  paBHOM  TommuHbl. Konbna  HeroToHa.
Hcnonp3oBanne wuHTEpdepeHIMM B Hayke U TexHuke. Jlumdpakoust cBera.
JAudpaknuss Ha 1enu B IapajuienbHbIX Jydax. JludpaknumoHHas pemierka.
I[TonsiTue o romorpaduu. Ionsspusanust monepedyHbIX BOJH. [lonsspusanus ceera.
JBoiiHoe nyuenpenomieHue. Ilomsapounsl. Jlucnepcuss ceera. Buasl criekTpos.
CoexTpbl  ucmyckanus. CHexTpbl  OOTJIOLMIEHUs.  YJObTpadHOJIETOBOE U
nHpakpacHoe ni3irydeHusi. PeHTrenoBckue rydu. VX mpupoaa u CBOMCTBa.

IIpakTnuyeckue padoTbl

5. Pemenne 3agau no teMe «ONTHKAY.

CamocrositesnbHas padora: OdopmileHre TEMaTUYECKOTO KOHCTIEKTa 10 TeMe «JIMH3bIY;
CocraBaenue o0o0maromei Tadbnuibl «BoIHOBEIE CBOMCTBA CBETaY;
CocraBiieHHe TIPE3CHTAIMH 110 TeMe «BUJIbI 2JIEKTPOMATrHUTHBIX H3TYICHUI))

Pa3nes 6. DiieMeHTHI
KBAHTOBOH (U3UKH

Tema 6.1. KBauToBasi
ONTHKA

Conep:xxanue yueOHOTro MaTepujia

KsanToBass rumnore3a Ilmanka. ®otoHbl. BHenmuii ¢ortoriekTpudeckuii 3 Pexr.
Bnayrpennuii poroaddexr. Tunsl GoTo371€MEHTOB.

Tema 6.2. ®Puzuka atoma

Conep:xanue yueOHOTro MaTepujia

Pa3zBurue B3I 10B Ha CTPOCHUC BCIICCTBA. 3aKOHOMepHOCTI/I B ATOMHBIX CIICKTpax
Bogopoaa. Snepuast moxens aroma. OnbeiTel J. Pesepdopna. Moaenr aroma
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) 4YacoB | OCBOCHHS
Boaopoaa no H. bopy. KBaHTOBBIE TeHEpPATOPHI.
Conep:kanue y4eOHOT0 MaTepujia
EcrecTtBeHHass paguOaKTUBHOCTb. 3aKOH paauoaKTUBHOro pacnaga. CriocoObl
HAOJIOJICHUST W PErUCTpaluu 3apsDKeHHBIX dacTtull. ddexr BaBumoBa —
T 63. D YepeunkoBa. Ctpoenue artomMHoro sapa. Jledexkt maccel, dHeEprusi CBS3U U
€M2a 6.5, TOH3NKa YCTOMYHUBOCThH aTOMHBIX saep. Anepnsbie peaknuu. HNckyccTBeHHas
TOMHOTIO 51
4TOMHOTO sijipa panguoakTUBHOCTh. Jlenenue Tsoxenbsix snaep. Llennass sinepHass  peaknus.
Ynpasisiemas nenHast peakuusi. Slaepusiil peakrop. Ilonmydenue paamnoakTHBHBIX
U30TOIIOB MW WX OpuUMEHEHHe. buosgorunueckoe aelcTBUE paguOaKTHUBHBIX
U3JIyUYEHHUH. DJeMEeHTapHbI€ YaCTUILIBI.
IIpakTnuyeckue padoTbl
6. Perenue 3a1aq «3MeMEHTBI KBAHTOBOW (DH3UKID. 2
Py0esxkHbIii KOHTPOIb Ne 2 3
CamocrosiTeibHast padorta: [logroroska pedepara:
1.Buyrpennunii potoapdexr. Tunsl GoTOIEMEHTOB.
2.IlonsTHE O KBAaHTOBBIX TeHepaTtopax. IIpuMenenue nazepos. [IoHATHE O KBAHTOBOM MEXaHUKE.
OTtkprITHE TIPOTOHA U HEWTpoHA. CriocOOBI HAOJIOIEHUS U PETHCTPAIH 3apSyKEHHBIX YaCTHII.
3.IlonyyeHne paanOaKTUBHBIX H30TONOB M MUX MpuUMeHEeHHe. buonormdeckoe peiicTBue
PaAMOAKTUBHBIX U3JTy4YEHUH. 2 3
[ToarotoBka pedepara:
1.YnerpaduoneroBoe u uH(]PpakpacHoe u3iydeHus. PenTreHoBckue nyuu. WX mpupoma wu
CBOMCTBA.
2.TermoBoe M3NydYeHHE M €T0 XapaKTepUCTUKH. JlroMuHecHeHIHs. XUMHYECKOe JIeWCTBUE
CBeTa.
3.Yopasnsiemas siiepHas peakuusi. S nepHbIi peakTop.
BUOJIOI'us 99
Pasznen 1. 4
buosorus —
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) 4acoB | OCBOCHHS
COBOKYITHOCTb HayK
0 JKMBOM IIPpUPOJIE.
Copaepxxanue yueOHOIro MaTepuasa
1. XKuBas nmpupoa kak 00bEKT U3ydeHHs OnosIoruu. MeTo bl UCClIeIOBaHUsI )KUBOI PUPOIBI B
Ouooruu.
1
Tema 1.1. 2. Onpenenenue xku3Hu. OCHOBHBIE IPU3HAKU KUBOTO. Y POBHU OpraHU3aIMU )KU3HU. MeTo bl 1
MeToabl HAYYHOT 0 n3ydeHust OMOJI0ruy. 3HaueHUe OMOJIOTHH.
MO3HAHUS B OMOJIOTHH. IpakTHYecKne 3aHATHS
1. YpoBHU opraHu3aiuu X1UBOM MaTepuH. 1 2
CamocrosiTenbHas padora: [loaroroBka pedeparoB Ha TeMy: «COBpeMEHHBIE METOIbI
UCCJICIOBAHMSI B OMOJIOTHH. 2 3
Paznen 2. Kaerka 27
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia 2
Hcropus u3ydeHus 1. OcHOBHBIE NOJIOKEHUS KIETOYHOU Teopuu. KiieTka - cTpykTypHO-(yHKIIMOHAIbHAS
KICTKH. (37MeMeHTapHas) eMHUIA KI3HHL. !
CaMmocTosiTeibHasi padoTa: BriloHEHNE TMCBMEHHOTO aHaIN3a Y4eOHOM JInTepaTyphl TeMe:
«Knerka — anemeHTapHas EAMHHULA CTPOCHMSI M KU3HEACSITEIbHOCTH OPIaHU3MOB. 2 3
Tema 2.2. Copepxanue yueOHOro Mmarepuasa
CTpoeHue KIeTKH. 1. ITpokapuOTHI ¥ 3yKapHUOTHI - HU3IINE U BbICILINE KIETOYHbIE OpraHn3Mbl. OCHOBHBIE
CTPYKTYpHbIE KOMITOHEHTBI KJIETKH 3YKapHOT.
2. Knerounoe sinpo. @yHKIHS sapa: XpaHEHUE, BOCTIPOU3BEICHHE U Mepeadya HacIeCTBEHHON 5 !
UH(OPMALINH, PETYIISALMS XUMUYECKONH aKTUBHOCTH KIIETKH.
3. CtpykTypa U QYHKIUU XPOMOCOM. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
IIpakTH4eckue 3aHATHA:
1. «OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIeTKN». CTpOeHHEe KJIETKH, OCHOBHbIE OPTaHOUIbI U 3 5

ux QpyHKUIHU.

2. ((CpaBHCHI/IC CTPOCHUS KIICTOK paCTeHI/Iﬁ " XKUBOTHBIX». Ha6J’IIOI[eHI/Ie KJIETOK paCTCHI/Iﬁ u
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) 4acoB | OCBOCHHUA
JKUBOTHBIX I10J] MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OIMCAHUE.
CamocrosiTesibHasi padoTa
1. 3anonuuthk Tabnuny «CTpoeHre U GYyHKIIMH OPraHOU0B KIETKH. 3 3
2. IloaroroBka pedeparoB Ha TeMy: «COBpEMEHHBIE METOIbI UCCIIEIOBAHUS KIETKI.
Copepxxanue yueOHOIro MaTepuasa
1. Heopranuueckue BeliecTBa B COCTaBe KJIETKU. PoJib BOABI KaK paCTBOPUTEIISE U OCHOBHOT'O
Tema 2.3. KOMIIOHEHTa BHYTPEHHEHN CPeJIbl OPraHU3MOB. 4 1
Buonoruueckoe 2. YrneBonbl v Tunuabl B kietke. CTpykTypa u 6uonorndeckue pynkuuu 20 6enkoB. CTpoeHue
3HAYCHUE HYKJICOTHUJIOB U CTPYKTYypa nonunykieotuansix neneit JJHK u PHK, ATO®.
XUMHIICCKHX CamocrosiTe/ibHast padora:
/ICMCHTOB. 1. BeimonHeHrEe MUCBMEHHO aHaN3a yaeOHOM TUTEPaTyphl, TPAKTHUECKUX 3a/1a4 U TECTOBBIX 3aJIaHUN 5 3
I10 BOIIpOCaM: «HCOpFaHI/I‘IeCKHS 1 OPraHu4Y€CKUEC BECUIECTBA B OPraHU3ME YCIIOBEKA. OCHOBHBIE
JKHN3HCHHO HGO6XOI[I/IMI>IG COCONHCHUA. 6eJ'IKI/I, Yri€Boabl, )KUPbI, BUTAMUHBD).
Tema 2.4. Conep:xanue yueOHOro MaTepuasa
Bupycer n Gakrepuodarn. 1. HeknerouHoe cTpoeHUE, )KU3HEHHBIN IIUKI U €r0 3aBUCUMOCTb OT KJIETOUYHBIX (POPM JKU3HHU. 4 1
2. Bupycsl - Bo30yauTen HH(EKIMOHHBIX 3a00JIeBaHM; MOHATHE 00 OHKOBUpYCcaX. Bupyc
ummyHoaeduuura yenoseka (BY). [Ipodunaxtuka BUYU-nnpexnun.
CamocrosiTeibHast padora:
1. TTonroToBka pedepaToB U Mpe3eHTaNni Ha TeMy: «Bupychl - Bo30yanTenu HH()EKIIMOHHBIX 2 3
3aboneBaHuiy; « Bupyc nmmyHonedunura genoseka. llpodunakruka BUY-uadexkmmm.
Paspea 3.
Opl)j‘aﬂmM 36
Tema 3.1. Conep:xanue yueOHOro MaTepuasa:
Opranusm — eIMHOE 1eJIoe. 1. MHoroo6pa3ue oprann3mMoB. OOMEH BEIIECTBOM U YHEPTUEH C OKPYKAIOIIEH Cpesioi Kak 4 1

HEO0OXOMMOE YCIIOBHE CYIIECTBOBAHUS KUBBIX CUCTEM.
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) 4YacoB | OCBOCHHS
2. CnocoOHOCTh K CaMOBOCHPOU3BEICHUIO - OJIHA W3 OCHOBHBIX OCOOCHHOCTEH >KHBBIX
opraHu3MoB. /[lelieHne KJIETKM - OCHOBAa pPOCTa, Pa3BUTHA U Pa3MHOXKEHHS OPraHU3MOB.
becnonoe pazmuoxenue. [lonoBoi mpouecc u mosioBoe pa3MHokeHue. OIIoJOTBOPEHUE, €ro
OHOJIOTHYECKOe 3HAYCHHE.
CamocrosiTesibHasi padora:
1. BeImomHeHNEe MUCHEMEHHOTO aHATN3a y4eOHOH JIUTepaTyphl M TECTOBBIX 3aJaHHM 110
BompocaMm: «PasMHOKeHHE Oprauu3MoB. MUTO3 1 MEHO03». 4 3
2. IloaroroBka pedeparoB u Mpe3eHTalwii mo Teme: «MuTto3. Meitosy.
Conep:xanue yueO0HOro MaTepuaJia
Tema 3.2.
Homsmrie 1. [TonsiTrie 06 MHAMBUAYAILHOM (OHTOTEHE3), SMOPHUOHAIILHOM (AMOpUOTEHE3) U 5 1
06 HHAMBH/IYAIBHOM, MOCTAMOPHUOHAIBHOM Pa3BUTHH.
IMOPHOHAIBHOM U 2. UnauBuayanbHOE pa3BUTHE YEIOBEKA U €r0 BO3MOKHbIE HAPYILICHUSI.
NOCTIMOPHOHAIEHOM CamocrosiTe/ibHasi padoTa: BeIonHeHne MMCbMEHHOTO aHaIn3a y4eOHOM JIUTepaTyphl 110 2 3
PasBITTHHL. Teme: «IMOPHUOHATILHOE U TOCTAIMOPHOHAIILHOE Pa3BUTHE OPTaHU3MOBY.
Tema 3.3. Coaepsxanue y4eO0HOro MaTepHuaJia
O6mme 1. O6mue npencTaBiaeHNs O HACAEACTBEHHOCTH U U3MEHUMBOCTH. ['eHeTnyeckass TepMUHOJIOTHS
NpEaACTaBJICHUA O U CUMBOJIMKA.
Eﬁ;ﬁ:ﬁiﬁiﬁggn 2.3akoHOMepHOCTH HacienoBaHus. HacnenoBanue mpusHakoB Yy 4yenoBeka. [lonoBbie
XxpoMocoMbl. CLIETITIEHHOE C MOJIOM HacJIEJOBAHMUE. 10 1
3. HacnencrBenHble Oo0€3HM 4YellOBEKa, WX NpUYUHBI U mnpoduiakthka. CoBpeMEeHHbIE
IIPEJICTABJICHUSI O TEHE U TEHOME.
4. 'eneTnueckre 3aKOHOMEPHOCTU M3MEeHUMBOCTU. Knaccudukanus ¢popM U3MEHUYMBOCTH.
5. BausiHue MyTareHoB Ha OpraHu3M YEJIOBEKa.
Py0exHblii KOHTPOIb Ne3
CamocrosiTesibHas padoTa:
1. BrinmoHeHNE MTUCEMEHHOTO aHau3a YIeOHOM JTUTEpaTyphl U 110 BOMpocy: «OCHOBHbBIE 5 3

TCHCTUYCCKHUC ITOHATHA, TCPMUHBI U CHUMBOJIBD).

2. IToaroroBuTh peq)epaTLI " ONPC3CHTALINN Ha TCMBI: ((MOI[I/I(I)I/IKaI_II/IOHHaH " HaCJICACTBCHHAsA
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HaumeHoBaHue pa3jie/ioB
H TeM

Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS,
CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT)

O0beMm
4acoB

YpoBeHb
O0CBOEHUA

U3MEHYMBOCTbY; «KoMOMHATHBHAS N3MEHUMBOCTEY; «MyTallMOHHAs M3MEHYHBOCTbY;
«Jleuenue u npeaynpexIeHNEe HEKOTOPHIX HACIEICTBEHHBIX 00JIEe3HEN YeIoBeKa» (110 BEIOOpPY).

3. Buectn B FJ'IOCC&pI/Iﬁ OCHOBHBIC '€CHETUUCCKHUE ITOHATHUSA, TCPMHUHBI 1 CUMBOJIBI.

Tema 3.4.
IIpenmerT, 3a7a4u ¥ METOBI
CEJICKIIUU.

Coaepsxanue yueOHOT0 MaTepuaJia

1. HpC,I[MCT, 3aJa4u U METOJbI CCIICKIIUHU. I'eneTnueckue 3aKOHOMCPHOCTH CCIICKINH.

2. Yuenue H.W. BaBuioBa o ieHTpax MHOroo0pa3us U MPOUCXOXKICHHS KYIbTYPHBIX PACTCHUI.

3. EI/IOTCXHOJIOFH)I, €€ NOCTHMXKCHUSA, IICPCIICKTUBLI pa3BUTHA.

IIpakTH4yeckue 3aHATHS:

1. Pemrenne QJICMCHTAPHLIX 'CHCTHYCCKUX 3a/1a4.

2.AHaIM3 W OIEHKA JSTHYECKMX AaCICKTOB pa3BUTHS HEKOTOPHIX HCCICJOBAaHHHA B
OMOTEXHOJIOTHH.

CamocrosiTesibHas padora:

1. ToarotoBka pedeparoB Ha Tembl: «BiHsHUE amKOroinM3Ma, HapKOMaHWHM W KypEeHHUs Ha
HACJIEICTBEHHOCThY»; «LIeHTpbl MHOrooOpaszus W MPOUCXOXKIEHHUS KyIbTYpHBIX pPaCTEHUM.
HckycctBennslit  0oTO0p»; «MccnemoBanus B obOnactu OuorexHonorum»; «['eHeTHKa U
MeAuIHAY; «BHOTEeXHOIOT S U TreHHas HHXeHepus — TexHonorun XXI Bekay ( mo BeIOOpY).

Pa3nen 4. Bun

18

TeMma 4.1.
DBOIOIMOHHAS TEOPUSI.

Conep:xanue yueOHOro MaTepuasa

1. OBoNIOIIMOHHAS TEOPUS U €€ POJb B POPMUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTuHBI Mupa. Bua, ero kpurepun. [lonymsanus kak CTpyKTypHast €IMHHLIA BUA U SBOJIIOLNH.

2. Cunrerndeckas teopust apomonuu (CTO). JIBrKyIine cuiibl 3BOJIIOLUN B COOTBETCTBUHU C
CTD3. Pesynbrarsl 3Bostonuu. [IpuunHbl BEIMUpaHUS BUJIOB.

IIpakTH4eckue 3aHATHA:

1. Oniucanme ocoOeit Buaa Mo MOppoIOTHIECKOMY KPUTEPHIO.

Tema 4.2.
Pe3ynbratel 3BOSIOLMY.

Coaep:xanue yueOHOro MaTepuaJia

I.COXpaHCHI/IC MHOF006p8.3I/I$I BHUJIOB KaK OCHOBa YCTOﬁQHBOFO Pa3BUTHA 61/100(1)ep51.

2. IlpuunHbl BEIMUpaHUs BUJ0B. bruonoruueckuii nporpecc u OMogoru4eckuii perpecc.
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HaumeHoBaHue pa3jie/ioB
H TeM

Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS,
CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT)

O0beMm
4acoB

YpoBeHb
O0CBOEHUA

CamocTosiTe/ibHast padoTa:

1. [ToaroToBUTH pedepathl U nMpe3eHTamu Ha TeMbl: «Y. JlapBUH U ero Teopust MPOUCXOXKIICHUS BUIOBY;
«/loka3zaTtenbcTBa sBoNONIUNY;,  «BrusHME  anmkoronm3ma, HapKOMaHMU UM KypeHUS Ha
HACIIEICTBEHHOCTY;  «lleHTphl MHOrOOOpa3zusi ¥  MPOUCXOXKACHHSI KYJIBTYPHBIX  PACTCHUIN;
«MckyccTBeHnblit 0TOOpy; «MccmenoBanus B obOnactu OWMOTEXHONOTMW»;, «['€HeTMKAa W MeAMIIMHAY;
«buorexHonorus u reHHas nKeHepus — Texaonoruu XXI| Bekay (1o BeIOODY).

2. BrImonHEHNE MICHEMEHHOTO aHaNn3a y9eOHO! IUTepaTyph 1Mo TeMe: «bronornyeckuii mporpecc u
OUOJIOrYECKHIi perpeccy.

Tema 4.3.
['umoTe3s! MPOUCXOXKIEHUS
JKU3HHU

Conep:xanue yue0HOro MaTepuaJia

1. 'umoTe3bl MPOUCXOKIACHUS KU3HU. Y CII0KHEHUE KUBBIX OPTaHU3MOB Ha 3eMJI€ B MPOIIECCE
ABOJIFOLIMU. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH.

2. ,Z[OKa?:aTCJH)CTBa pPOACTBA YCIIOBEKA C MJIICKOIIMTAIOIIUMHU JKUBOTHBIMHU.

IIpakTH4yeckue 3aHATHS:

1. Anamms u OLCHKA PA3JIMYHBIX I'MIIOTE3 ITPOUCXOXKIACHHNA )KU3HU.

2. Aranu3 u OLICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOXKIACHUS YCIIOBCKA.

CamocrosiTesibHasA padoTa:

1. BrimosiHeHHE MHUCBMEHHO aHaM3a YYeOHOW JIMTEpaTyphl MO BOMpOcaM: «IKOJIOTHUECKHE
(dakTopbl AHTPONOreHe3a: YCIOKHEHUWE MOMYISIMOHHON CTPYKTYypbl BHUAQ, W3TOTOBIIEHUE
Opyaui TpyAa, MEPEXOJ OT PACTUTENBHOIO K CMEIIAaHHOMY THUIly IUTaHMS, UCIOJIb30BaHUE
orHs. IlosiBiIeHUE MBICIUTENIBHOW AEATEIBHOCTH U WICHOpA3AeNbHOM peun. IIpoucxoxnenue
YEJI0BEYECKUX PACH.

Pasznen 5. DxocucTeMbl

14

Tema 5.1.
[IpenMer u 3a1a4nt SKOJIOTHU.

Conep:xanue yueOHOro MaTepuasa

1. [IpeameT 1 3a7a4n SKOJIOTHH: YIEeHUE 00 IKOJIOTHUYECKUX (HaKTOpax, YICHHE O COOOIIECTBAX
OpraHU3MOB, YUeHHE 0 Ouocdepe. Dxonorundeckre (HaKTopbl, 0COOCHHOCTH UX BO3/ICHCTBHSI.

2. Dkonoruveckas xapakrepucTtuka Buja. [Tonarue 06 sxonoruueckux cucremax. Llenu
nUTaHus, Tpouueckre ypoBHU. broreomneHnos kak s3kocucTema.
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HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHAsl padoTa o0yuawuumxcs, KypcoBasi padora (IpoeKT) 4YacoB | OCBOEHHUA
IIpakTHyeckne 3aHATHSA
1. CocTaBneHue cxeM Mepeayu BelEeCcTB U SHEepPruu (1ierei MuTaHus). 2 2
Tema 5.2. Coaepsxanue yueOHOT0 MaTepHuaJia
Buocdepa - rnodanbras 1. Yuenue B. U. Bepuanckoro o 6uochepe. Ponb xuBbIX oprann3mMoB B 6uocdepe. buomacca.
JrocHeTeMa. 2. buonoruyeckuii KpyroBopot (Ha puMepe KpyroBopoTa yriaepoaa). 4 1
3. OcHoBHbIE HampaBJIeHHs BO3ICUCTBUS YelloBeKa Ha Ouocdepy.
4. Tpanchopmalis ecTeCTBEHHBIX IKOIOTHMUecKUX cucteM. OCOOEHHOCTH arpo3KOCHUCTEM
(arpo1ieHO30B).
l'[paRanecmle 3aHATUA
1. CpaBHI/ITCHBHaﬂ XapaKTCPpUCTHUKA MPUPOJHBIX 9KOCUCTEM U aIrPO3KOCUCTEM CBOEIT MECTHOCTH.
CocrapneHue cXeM mepeaadn BEeIeCTB U DHEPTUH (1ICTIeH MUTaAHNUS).
2. Pemenne 3kon0oru4eckux 3aad. AHaIu3 U OIIEHKA MOCIeICTBUN COOCTBEHHOM eATeIbHOCTH 2 2
B OKpYXKarollel cpejie, rIo0albHbIX SKOJOTHUYECKUX MPOoOIeM U MMyTel UX peleHHs.
Py0e:xHblii KOHTPOIb Ne 4
CamocrosiTeibHas padora:
1. BrinmonHeHne MUCEMEHHO aHaIN3a yueOHOM JIUTepaTyphl M TECTOBBIX 3aJJaHUI TTO BOTIPOCAM:
«Oxonornueckre GakTOphl U UX BIMSHUE HA OPTraHU3MbD»; «MEXBUIOBbIE OTHOIICHHUS: 2 3
napasuTH3M, XUITHUYECTBO, KOHKYPEHIIUs, CUMOMO03»; «3aloBeIHUKH U 3aKa3HUKU Poccumy.
JuddepenunpoBaHHbIii 3a4eT 2
HUTOIO: 201
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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 pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHHUKH:

1.

Aizennion, A.E. ®usuka: ydyeOHMK H  TPAKTUKyM IS CPEIHEro
npodeccuonansHoro ob6pazoBanusi / A. E. Aizennon. — Mockaa:
N3natensctBo FOpaiit, 2019. — 335 ¢. — (IlpodeccuonansHoe obpa3oBaHue).
— 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, 2019. — 215 c. — (IlpodeccuonansHoe 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 gon. — Mocksa: MzmarensctBo [Opaiit, 2019. — 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
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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. — Kaszanp: KaszaHckuil HalMoHanbHbBIN

UCCJIEIOBATENbCKUIM TeXHOJOTHnYeCKuil yuusepeuret, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum noctyma: http://www.iprbookshop.ru/80239.html

I[OHOJIHHTCJII)HLIG HCTOYHHUKHU:

1.

Ponnonos, B. H. ®usnka mis koiwtemxkeit: yaeOHoe mocodue Il CpeIHEro
npodeccuoHanbHoro oo6paszoanuss / B. H. PoawonoB. — Mocksa:
M3natensctBo HOpaiit, 2019. — 202 c. — (IlpodeccuonanpHoe 0dpazoBaHue).
— 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 FOpaiit, 2019.
— 254 c. — (Ilpodeccuonanpuoe oobpazoBanue). — ISBN 978-5-534-09159-5. —
Texct: anexrponnsiii // 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, 2019.
— 244 c. — (Ilpodeccnonansroe obpaszoBanue). — ISBN 978-5-534-09161-8. —
Tekcrt: anextponssiii // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/427269

Annpeesa H.JI. buwomorms. 10-11 xmaccel: 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 kmacc. - 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 Kk EI'D: yue6. mocobwue. -
M., 2014.

["abpuensn O.C. Xumus. [Ipaktukym: y4ueb. nocodue. - M., 2014.
[Mabpuensn O.C., JlpicoBa I'.I'. Xumus: kHura As mpenojaBarens: ydeo.
MeToJI. mocobue. - M., 2014.

[abpuenssa  O.C., OctpoymoB W.I. Xumus pgns mpodeccuit  u
CHEIUATBHOCTEH COIMMATBHO- SKOHOMUYECKOTO ¥ TYMaHUTAPHOTO MPOhUICH:
YUEOHUK JJIs CTY[. YUPEXKACHUN cpell. mpod. odpazoBanus. M., 2014.
Enxuna JI.B. buonorus. Bech 1mikoJbHbBIN Kype B Tabnumax. - M., 2013.
Epoxun KO.M. C60pHUK TECTOBBIX 3a/JaHUH 110 XUMHUU: yueO. mocodue ams
CTYyJI. YUPEXKJICHUH cpe. mpod. odpazoBanus. - M., 2014.

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

Wnwsun B.A., Kyapssues B.B. Vctopust u metonosnorust pusuku. - M., 2014.
KoncrantunoB B.M., Pezano A.I'., @aneeBa E.O. buonorus: yueOHUK 115
CTyHd. YyYpexaeHuidt cpea. mnpod. obOpaszoBanus / mox pea. B. M.
Koncrantunona. - 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 mgaHHble. — 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 ydaluxcs YUpexAeHUil o00IIero
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
[DnexkTponHbIi pecypc]: yaedHnoe mocodue nist CI1O / B. A. Crapomny6ues. —
DeKTpoH. TeKcToBbIe gaHHbIe. — CapaToB: [IpododpazoBanue, 2017. — 332 C.
—978-5-4488-0014-6.Pexum nocryna: http://www.iprbookshop.ru/66386.html
Xumusi [DnexkTpoHHBIM pecypc]: ydebHoe mocobme /; 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 (s;nexTpoHHBIH 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 («Buaeoypoxu 1o nmpeaMeram mKoJI5HON TPOTPaMMED)

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 aiist 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 ONpeAeNnaTh 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

OTKPBITUSAX W JOCTIDKCHHSIX 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 KHU3HENCATCIBLHOCTH,
OepeKHOTO OTHOIIEHUS K pupoe,
PaIMOHAIBLHOIO PHUPOIOIOIL30BAaHUA, a TaKKe
BBITIOJTHEHHSI POJIM TPAMOTHOTO IMTOTPEOUTEIS;

- ¢(OpPMHUPOBAHHOCTh MPEJICTABICHUA O HAYYHOM
METO/IE MMO3HAHUS MPUPOJBI U CPEACTBAX H3YUCHHUS
MeramMupa, MaKpOMHpa W MHKPOMHUpaA; 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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