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1. TACHHOPT PABOYEM IMTPOI'PAMMbBI YYEBHOM JUCIHUITIJIAHBI
ECTECTBO3HAHUE

1.1. O6aacTh npuMeHeHUs1 padoveil MPorpaMmel
Pabouast mporpamma ydeOHOM AucHUIUIMHBI EcTecTBO3HAHME SIBISETCS YacThIO
MIPOrpaMMbl TOATOTOBKHU CHENUATIUCTOB CPEAHETO 3B€HA B cO0TBETCTBUU ¢ DI'OC
no cnenuanbHocTr 35.02.12 CanoBo-napkoBoe U JaHaadTHOE CTPOUTEILCTBO.
PabGodass mporpamMma ydeOHON AWCHUWIUIMHBI MOXET OBITh HCMOJIb30BaHA B
JOTIOJTHUTENBHOM NMPO(QECCHOHATBHOM O00pa30oBaHMM B paMKax peanu3aluuu
IporpamMm NePenoAroToBKH KaapoB B yupexaeHusx CIIO.
1.2. Mecro y4eOHO! AUCHMIUIMHBI B CTPYKType HPOrpamMMbl NOATOTOBKH
CIeNUAJMCTOB CPEJHEro 3BeHa:
Yyebnas gucturummaa «EcTecTBO3HaHME)» OTHOCUTCA K 0OIIE00pa3oBaTEIIBHOMY
LUKy B CTPYKTYpE MPOTPaMMBbI MOJTOTOBKHU CIIEIIUATUCTOB CPEAHETO 3BEHA
1.3. Hean m 3agaum y4eOHOW MUCUMILIMHBI — TPe0OOBaHUSI K pe3yJbTaTaM
OCBOCHMS Y4eOHOI TUCIUIINHBI:
OcBoenue cojnepkaHusi yuyeOHOW nucuuIUIuHBl EcTtecTBo3HaHue oOecreynBaeT
JOCTUKEHUE CTYJEHTaMU CIECAYIOIINX Pe3yJIbTATOB:
JINYHOCTHBIX:
— YCTOWYMBBIM MHTEpPEC K MUCTOPUU MU JOCTHUKEHUSM B 00JIACTU €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;
— TOTOBHOCTb K MPOJOKEHHUIO OOpa3oBaHUs, MOBBIIMICHUIO KBalu(pUKAIMK B
M30paHHOM TPOPECCUOHATLHON JIESITEIBHOCTH C MWCIOJb30BAHUEM 3HAHUW B
00JIaCTH €CTECTBEHHBIX HAYK;
— 0OBEKTHUBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIIUN B 00JIACTH €CTECTBEHHBIX
HayK i1 4YeJlOBeKa M OOIIeCTBA, YMEHHE HCIIOJIb30BaTh TEXHOJOTUYECKUE
JOCTIKEHMsT B o0JacTd  (PU3MKH, XUMHUHM, OHOJOTUM JIS TIOBBIIICHUS
COOCTBEHHOT'O HHTEJUICKTYaJlbHOTO DPAa3BUTHUS B BBIOPAHHOW TPO(dhecCHOHATBHOM
JEATEIIbHOCTH;
— YMEHHME MpOaHAIU3UPOBATH TEXHOTECHHBIE MOCIEACTBUS ISl OKpYKAOLIEH
Cpelibl, OBITOBOM M MTPOU3BOJACTBEHHOM JIEATETLHOCTH YEJIOBEKA;
— FOTOBHOCTH CaMOCTOSITEJILHO JI0OBIBaTh HOBBIC ISl c€0 €CTECTBEHHO-HAYYHbBIC
3HAHMS C UCTIOJIB30BAHUEM JIJISl ATOTO JOCTYITHBIX UCTOYHUKOB WH(MOPMAITNY;
— YMEHHE YIOpaBsTh CBOEH TMO3HABATEIBLHOW JEATEIIBHOCTHIO, MPOBOIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;
— YMEHHE BBICTpAWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHS B KOMAaHJE IO
pelIeHrIo O0IIMX 3a/1ad B 001aCTH €CTeCTBO3HAHUSI;
NpeaMeTHbIX:
- cpOpMHUPOBAaHHOCTh  TPEACTABJICHUM O  IEJOCTHOM  COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHE MHUPA, NPUPOAE KAK €IUHOU LIEITOCTHOW CHCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJABI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoi;
- BJIQJICHUE 3HAHUSIMHU O HAanOOoJIee BAXKHBIX OTKPBITUAX U JIOCTHIKEHUSIX B 00JIaCTH
€CTECTBO3HAHMUSI, MOBIMSBIIMX HA JBOJIIOLUIO MPEACTABICHUM O MpUpOAE, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;
- c(OpMHUPOBAHHOCTh YMEHHUSI TMPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS JUIS
OOBSICHEHUS OKPYXAIOIIUX SIBJICHUN, COXpaHEHUs 3J0pPOBbs, OOECIeUeHUs



0€e30MacHOCTH  KU3HENEATETbHOCTH, OEpPEeKHOr0 OTHOILIEHUS K MPHUPOJIE,
palMOHANIBHOTO TPUPOAOIONIB30BAHUSA, a4 TaKXKE BBINOJIHEHHUS POJIM TPaAaMOTHOIO
MOTPEOUTENS;

- c(hopMUPOBAHHOCTh MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS MPUPOJBI U
CpelICTBaX MU3YYECHHsS Mera MHUpa, MaKpoOMHpa U MUKPOMHPA; BJIaJICHUE TPUEMaMHU
€CTECTBEHHOHAYYHbIX  HAOJIOJICHUN, OMBITOB, UCCJICNOBAHMM U  OLECHKH
JIOCTOBEPHOCTH TOJYYCHHBIX PE3yJIbTATOB;

- BIAJCHHE TOHATHMHBIM amlmapaToM €CTECTBEHHBIX HAyK, IO3BOJISIONINM
M03HaBaTh MUP, Y4aCTBOBATh B JUCKYCCHSIX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIONB30BaTh  pa3jMYHble  WCTOYHUKM  HHQOpPMAIMH  JJIsI  MOJATOTOBKU
COOCTBEHHBIX padOT, KPUTHYECKH OTHOCUTKCS K coodmenussm CMU, coxepxarimm
HAYYHYIO HH()OPMAIIHIO;

- ¢hopMHpPOBAaHHOCTH YMEHUN TOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS JIJ151 K&KJIOTO YeJI0BEKa HE3aBUCHUMO OT €ro Mpo¢heCcCHOHAITBHON
JeSATEILHOCTH, pa3auiaTh (PaKkThl U OLIEHKH, CPABHUBAThH OLICHOYHBIE BHIBO/IBI,
BUJIETh UX CBS3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPHUEB C OMPECICHHOM
CUCTEMOMH IIEHHOCTEH, 001uX 3a/1a4 B 00JIaCTU €CTECTBO3HAHUS

. MeTanpeJIMeTHbIX:

- OBJQJICHUE YMEHUSMU M HaBBIKAMH pPa3UYHBIX BHJIOB TO3HABATEILHOM
JESTEIILHOCTH JISI U3YYCHHSI PA3HBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MHPA;
- TpPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUSA (HAONIONEHHUS, HAYyYHOTO
OKCIIEPUMEHTA) JIJISl U3yUEHUS PA3INIHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI
MUpa, C  KOTOPHIMH  BO3HHKaeT  HEOOXOAMMOCTh  CTaJKWBAaTbCI B
npodeccuoHanbHOM cdepe;

- YMEHHUE OMpEAeIATh LENH U 33Ja4u JACSITeIbHOCTH, BEIOMpPATh CPEACTBA AJIA UX
JOCTHKCHHSI Ha TIPAKTHKE;

- YMEHUE UCIIOJIb30BaTh PA3INYHBIC UCTOUHUKH JIJISI TTOJTYICHUS
€CTECTBEHHOHAYYHOU MH(OpPMAaLIMU U OLIEHUBATh €€ JOCTOBEPHOCTh JIJIst
JIOCTHKEHUSI TIOCTABJICHHBIX IeTIeH U 3a1a4

1.4. KouamuecTrBO 4YacoB Ha o0cCBOeHHMe paldoueil NporpaMmbl y4eOHOM
AUCHUIIHHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomerocs 150 yacoB, B TOM uucie:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocst 100 yacos;
CaMOCTOSITENIbHOM paboThl 00yUaromierocs, KoHcynbraui 50 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIMHBI

2.1. O0bem yueOHOM TMCHHMILIMHBI M BHAbI Y4e0HO padoThI

Bun yueO6Hoii padoThI Oovem uacos
MakcumajibHasi yueOHasi Harpy3ka (Bcero) 150
Oo0s13aTeIbHAA ayAUTOPHAA y4eOHAasl Harpy3Ka (Bcero) 100
B TOM YHCJIE:
ITPAKTUYECKHUE 3aHATHS 40
CamocTosiTesibHAsE padora 00y4aromerocss M KOHCYJIbTALMH 50
(Bcero)

[TpomexxyTouHas arrecranus B popme auddepeHnpoBaHHOTO 3a4eTa




2.2. TemaTnuyeckuii miiaH u cogepxanue yueonoi rucuunanabl ECTECTBO3HAHUE

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuaJa, J1adopaTopHble padOThI M MPAKTHYECKUE 3aAHATHS, Oo0bem | YpoBen
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa o0yuyaommxcsi, Kypcopasi padora (IIpoeKT) 4acos b
(ecnu npedycmompeHul) OCBOEHH
s
1 2 3 4
XUMUSA 46
BBenenue. Conep:xanue yueOHOro MaTepuasa:
Xumuueckas kaptuHa | 1.XuMuueckas KapTMHA MUpa KaKk COCTaBHas 4acTh €CTECTBEHHOHAaYYHOM KapTHHBI Mupa. Posb XuMuu B
mupa. Posib xumuu B KU3HU COBpeMeHHOro obuiecTa. [I[puMeHeHne TOCTUKEHUN COBPEMEHHOW XMMHUH B TyMaHUTapHOU cdepe 1 1
KU3HH COBPEMEHHOTO | JIeATEIIbHOCTH OOIIECTBA.
oO1iecTBa. 2. XuMu4ecKoe cojaepxaHue yueOHOW aucuuIuinHbl «EcTecTBO3HAHME» IPU OCBOCHHMH CIEIUMATbHOCTEH
CIIO rymanuTtapHoro npoduist npoecCHOHATBHOTO 00pa30BaHMUSI.
CamocTrosiTesbHasi padoraNel
[TonroToBuTh pedepatsl U NPE3ECHTALUN HAa TEMBI: 1 3
«Pobp XMMUU B )KM3HU COBPEMEHHOT'O OOIIECTBAY;
«ITpuMeHeHne JOCTHKEHUI COBPEMEHHOI XMMHHU B ObITY M IPOU3BOICTBEHHOH JIESTEILHOCTH YEJIOBEKaY.
Pa3nea 1. OBIIIASA U HEOPTAHUYECKASA XUMUSA 22
Coaeprxanue yueOHOro MaTepuaJa:
1BemectBo. AtoM. Monekyna. XUMHUYECKUN JIEMEHT U OpMBI ero cyuiectBoBanus. [Ipocteie u
CJIOKHBIE BelecTBa. OCHOBHBIE 3aKOHBI XMMHH.
1.Ilepunonnueckuii 3akoH u [leproguueckas cucreMa xumMuueckux emeHToB /. 1. Menneneesa.
Tema 1.1. Otxkpsitue Ilepnonnueckoro 3akona. [lepuoauyeckas cucreMa XuMuueckux 3nemeHTos . U. 1. 1
OCHOBHEIC Menneneena.
OHSITHSL 1 3aKOHEI 2.3nauenue Ilepuognueckoro 3akoHa u llepmonnueckoil cucreMpl XUMHYECKMX 3yeMeHToB [[. H.
—— MenpeneeBa Al pa3BUTUS HAayKd U TIOHMMaHUs XUMHUYeckod kapTuHbl mupa. [[.JM.Menneneer 06
00pa30BaHUH U TOCYAAPCTBEHHOM MOJUTHKE.
IIpakTHYeckHne 3aHATHSA:
BrinonHenue trectoBoro 3aianus 1o teMe: «OCHOBHBIE TOHATHS U 3aKOHBI XUMUW - 3aaHHs 1 )

TeOpeTH‘IeCKOﬁ JacTHu T€CTa O6CY)KJIaIOTC$I C mperogaBaTeCyieM, MPAKTHIYCCKasd YaCTb BBIIIOJIHACTCSA
CaMOCTOATCIIBHO 11O BApHUAHTAaM.




Tema 1.2.
[Tepuoanueckuii 3aK0H
u [lepuonnueckas
CHCTEMa XMMHUYECKUX
anemenToB /. .

IIpakTuyeckue 3aHATHS:

KonnokBuym no tem: «Ctpoenue atoma. [lepuoanueckuit 3akon u [lepuoanueckasi cucteMa XUuMHUYECKUX
anemenToB 1. V1. MenaeneeBay.

Pemenue npaktudeckux 3anad rno reme: «Ctpoenue aroma. [lepuonnueckuii 3akoH u llepuonnueckas
cucreMa xumudeckux 31eMeHToB /1. V1. Menneneesay.

Meneneesa. CamocrositesibHass pabGoraNe2
BrinonHenue nucbMEHHOT0 aHamu3a yueOHoH nuteparypsl o teme: «llepuonnyeckuii 3akoH U
[Tepuoanueckas cuctema xumudeckux 3meMenToB [1. 1. MenneneeBa. Otkpoitue [lepuoanyueckoro
3akoHa. [lepuoauyeckas cucrema xumuyeckux snemeHToB . . MenpaeneeBay.

Tema 1.3. Coaep:xanue y4eOHOro Marepuasa:

CTpOCHI/Ie BCIICCTBA.

1.KoBaneHTHas CBA3b: HCIIOJIAIPHAsA U IMOJIApHAad.

2.MounHas cBa3b. KaTHOHBI U aHUOHEL.

3.Merayummueckas CBS3b.

4.Boiopo/iHast CBSI3b.

IIpakTHYecKkHe 3aHATHSA:
Cemunap: no teme «CtpoeHue Bemectsa. Bupl xumuueckoi cBsi3u. TUIBI KPUCTAIUIMUECKUX PEHIETOKY.

Tema 1.4.
Bopna. PactBopsl.

Conep:kaHue y4eOHOT0 MaTepHAJIA:

1.Bona B npupoje, ObITy, TEXHUKE U Ha TPOU3BOJICTBE.

2.Ou3nYecKrue U XUMUYECKHIE CBOMCTBA BOJbI. OHpeCHeHI/IC BOJbI.

3.ArperatHble COCTOSIHUS BOJIBI U €€ TIEPEXO0/Ibl U3 OJHOTO arperaTHOro COCTOSTHUSA B JIPYToe€.

IIpakTHYecKkHe 3aHATHSA:
Pemenue skcriepuMeHTanbHbIX 334a4 1o TeMe: «['uaponus. Peakiiuy noHHOro oOMeHay.

CamocrositesibHas paboraNe3

1.BolinosiHeHNEe MMCHbMEHHOT0 aHalIn3a yueOHO! JTUTepaTyphl, IPAaKTUUECKUX 3aa4 U TECTOBBIX 3aJaHUM
1o teme: «Bona Bokpyr Hac. OuU3ndecKrue U XMMUYECKUE CBOMCTBA BObl. PacTBOpeHne TBEpAbIX BELIECTB
Y Ta30B).

2.BpInosHEHNE IPAKTUYECKUX 33/1a4 ¥ TECTOBBIX 3a7aHuii 1o TeMe: «/lucnepcHblie cucremsl. IIponeccsl,
IIPOUCXOJSIIME B PACTBOPAX).

Tema 1.5.
XHUMUYECKUE PEaKIINH.

Conep:kaHue y4eOHOT0 MaTepHAJIa:

1. Xumnueckne peakuu. [lonsaTre 0 XuMudeckon peakuuu. THITBI XUMUYECKUX PEaKIUH.

2.CkopocCTh peakiuu U (GaKkTOphl, OT KOTOPHIX OHA 3aBHCHT.

IIpakTH4yecKkue 3aHATHSI:
«3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEAKITNH OT Pa3IUIHBIX (PAKTOPOBY.




CamocrositesbHass padoraNe4
BrimonHeHne NTUCHbMEHHOTO aHaIM3a y4eOHOM JIUTepaTyphl, MPAKTUYECKHUX 3a/1a4 M TECTOBBIX 3aJJaHUN 1O

teme: «Kmaccudukanusi XMMHUUECKHX PEAKIIHIA. 2
BrimonHeHne MMCbMEHHOTO aHAIM3a Y4eOHOU JINTEPATYphl, MPAKTUYECKHUX 3a7a4 U TECTOBBIX 3aJaHHI TI0
teMme: «Kiaccudukanysi HeOpraHM4eCKUX COSTUHEHUM U UX CBOWCTBay.
Coaep:xaHue yueOHOro MaTepuasia:
T L6 1.Knaccudukanusi HeopraHM4eCKUX COeTUHEHHH U uX cBoicTBa. OKCHJIbI, KUCIOTHI, OCHOBAHMsI, COJIU. 1
Kzrciznzi);maum 2 Ilonsitue o rfmpomzlse cosiei. Cpeia BOJAHBIX paCTBOPOB COJICH: KUCIIasl, HEUTpasbHas, MICJI0OYHAs.
HEOPTAHIIECKHX 3.Bonopoausiit nokasarens pH pactBopa.
COEHEHHH 1 IIpakTH4yeckue 3aHATHS: § 1
X CBONCTEA «Omnpenenenue pH pactBopa coneii».
CamocrositesibHas padoTaNeS:
BrImonHeHNe MICBMEHHOTO aHAN3a y4eOHOM JIMTePaTyphl, MPAKTUYSCKUX 3a/1a4 M TECTOBBIX 3aaHUH T10 2
teMme: «Knaccudukaiyss HeEOpraHM4eCKHX COeIMHEHUN U UX CBOWCTBaAY.
Coaeprxanue yueOHOro MaTepuaJia:
Tema 1.7. 1.06mue pusndeckre 1 XUMUYECKHE CBOMCTBA METAJIIIOB.
Mertamiel. Hemertamer. | 2.001as xapakTepuCcTHKA TJIABHBIX MOATPYIINT HEMETAJIJIOB Ha MPUMEPE TaJIOT€HOB. 1
3.Baxkneiimme coeinHeHUs METAIJIOB U HEMETAIIJIOB B MIPUPOJIE U XO3SIMCTBEHHOM 1eATEeTHbHOCTH
YeJIoBeKa.
IIpakTHYecKkHe 3aHATHSA:
O6o0maroiiee MOBTOPEHNUE U PEIICHUE paCUETHRIX 3a/1a4 1o Teme: «Metasuibl. BzaumoaeiicTBue MeTamion 1
C pacTBOpPaMH KUCJIOT U coyeity, «MeTamisy.
CamocrosiTesibHas padoTaNe6: 1
BrinmonHeHne MICBMEHHOTO aHalu3a yueOHol uteparypsl o Teme: «Kopposus metamnos. CruiaBe.
PeiiTunroBasi Touka 1 1
Pa3nen 2. OPTAHUYECKASA XUMUS 16
Tema 2.1. Conep:kaHue y4eOHOro MarepuaJa:
Ocuosubie nojokeans: | 1.Opranndeckue coenuHeHUs1. OCHOBHBIE MOJOKEHUS TEOPUHU CTPOEHUS OPraHUYECKUX COEAMHEHUM. 1
TEOPUHU CTPOEHHUS 2.MHuoroo0pa3ue opranndeckux coeauHeHuil. [lonstue mzomepun.
OpTraHUYECKUX IMpakTnyeckue 3aHATHSA:
COEIUHEHU. Pemenwue 3anay nmo teme: «CtpoeHue oprannueckux coeauHenuid. Knaccuduxarms. M3omepus. 1

Howmenxkmartypay.

KadectBeHHbIi aHamu3 opranndeckux coequHenuii (OOHapykeHue yriepoja U BOJI0POIa).




CamocrosiTesqbHasi padoraNe7:
BrmmonHeHne MMCEMEHHOI0 aHaIn3a yqe6H0ﬁ JIMTCPATYPhI, IPAKTUYCCKHUX 3a/la4 U TCCTOBBIX 3aIIaHI/Iﬁ 110
TeMe: «['OMOOrHYecKUii Pl aJIKaHOBY.

Tema 2.2. Coaeprxanue yueOHOro MaTepuaJia:
VYraneBonopoms!. 1.IlpenenbHble U HENPEENIbHBIE YITIEBOOPO/Ibl. Peakius nonumepusaum.
2.1IpupoHble UCTOYHUKH YIJIEBOJOPOJIOB.
3.¥YT111eBoA0pO/Ibl KaK OCHOBA MEKYHAPOJHOTO COTPYAHUYECTBA U BaKHEHIINNA UCTOYHUK
dhopmupoBanus O6romrera PO.
IIpakTH4yecKkue 3aHATHS:
«YTJIeBOAOPO/IBL: NTOIYUEHHE U CBOMCTBA ATMIIeHA. CBOMCTBA OEH301a».
Penienue pacueTHbIX 33Jja4 M TECTOBBIX 3a/1aHUil 110 TeMe «YTIEBOAOPOAbI.
CamocrosiTesibHasa padoTaNe§:
BeinonHenue nucbMEHHOro aHajln3a y4yeOHOW JIUTepaTyphl, IPAKTHUECKUX 33]a4 U TECTOBBIX 33JaHUH 110
teMme: «30Mepusi 1 HOMEHKJIaTypa HENPEAEIbHBIX YIIIEBOJOPOIOB.
Coaeprxanue yueOHOro MaTepuaJia:
1.IlpencraBuTeny KUCIOPOACOAEPKAIIUX OPTAaHNIECKUX COETMHEHNI: METHIIOBBIA U ATUJIOBBIN CITUPTHI,
TJIMLEPHH, YKCYCHasl KUCIIOTA.
Tema 2.3. 2 Kt
JKupsbl Kak coxKHbIE 3UPBIL.
Kucnopoaconep:xarme
OpTaHEICCKHe 3.¥YrieBoapl: TIIOKO3a, Kpaxmall, LEeJUTFII03a.
o— I[IpakTnyeckue 3aHATHA:
Cnuptsel. Pemenune npaktuyeckux 3afaanuit no reme «KapOoHOBBIE KUCTOTHI».
[IpakTnueckas padora: «KapOoHOBbIE KHCIOTHI (PaCTBOPUMOCTH KapOOHOBBIX KHUCJIOT B BOJIE;
B3auMoielicTBHe ¢ MeTaymaMu. [loxydeHue cioxHoro sgupa)y.
CamocrositesqbHass padoraNe9:
[TonroroBka pedepara u npe3eHTalUU HA TEMBI:
AJIKOTO0JIN3M, €r0 MOCIEACTBHS U MPEeAYIPExICHUE.
[TpuMeHeHHne YKCYCHOM KUCIIOThI Ha OCHOBE CBOMCTB. CIll0’KHBIE 3(HUPHI B IPUPOJE, UX 3HAUCHHE.
3HaueHue YriIeBOJOB B KUBOM NPUPOJE U KU3IHHU YEIOBEKA.
Tema 2.4. Coaeprxanue yueOHOro MaTepuaJa:
A30TCO JepIKalue 1.A30Tc0;:[ep>1<aml/1e OpTraHN4YCCKUC COCIUHCHUA. AMI/IHBI, AMHWHOKHCJIIOTHI, OeIKH.
OpraHuyecKue 2.Ctpoenue u 6uonornveckast GyHKIHs OETKOB.
BELICCTBA. 3.IlonaTne o macTMaccax M XMMUYECKHMX BOJOKHaxX. HaTypajbHble, CHHTETMUECKHE M HCKYCCTBEHHbBIE
IImacTmacchr BOJIOKHA.




Y BOJIOKHA IIpakTHYeckune 3aHATHSA: )
AMUHBI, aMUHOKHUCIOTHI, 6enku: OOpatumas 1 HeoOpaTuMas JeHaTypaau3aius OeIIKOB.
CamocrosteqbHast padoraNel(:
[TonroroBka pecdepatoB u coobmenuii Ha Temy: «Pomp OenkoB B xuBOH mpuponey; «lIpumenenue 2
MIOJINMEPOB B MPHUKJIAJHOM U KJIACCUYECKOM N300pa3UTEIHbHOM UCKYCCTBEY.
Paznea 3. XUMMUSA U ’)KU3Hb 4
Cojaeprxanue yueOHOro MaTepuaJia:
Tema 3.1. 1. XuMHYeCcKue 3J1IEMEHTHI B OpraHu3Me yesnoBeka. OpraHnyeckue 1 HeOpraHM4eCcKHe BENIECTBa.
XuMUsL M OPraHu3M 2.OCHOBHBIE KU3HEHHO HEOOXOAUMBIE COETMHEHUS: OCJIKH, YTIEBOIbI, dKUPbI, BATAMUHBI.
HCTIOBCKA. 3.VIeBo/ibl — IIaBHBIM HCTOYHUK SHEPTUH OpraHu3Ma. Polib KMpOB B OpraHu3Me.
Xumnst B ObITY. 4.XosecTepyH M €ro poib B 3I0POBbE YEIOBEKA. !
5.MuHepanpHble BELIECTBA B IPOJIYKTaX MUTaHUs, NUIIEBbIe Jo0aBkHU. COalaHCUPOBAaHHOE TUTAHUE.
6.Bona. KauecTBo BOJBI.
7.Motouye u yucTsmue cpenctna. [IpaBuna 6e3omacHoi paboThl CO CpeCTBAMU OBITOBOM XUMHUHU.
I[IpakTnyeckue 3aHATHA:
ITumessie 106aBku E B nuieBbIX MpoayKTax. 1
OO6HapyxeHrne BUTAMHHOB B MPOYKTaX MUTAHHUS.
PeliTunroBas Touka 2 1
CamocrosiTesbHast padoraNell:
1.IToarotoBka pedeparoB u npe3eHTanuii Ha TeMy: «KHUpbI Kak MPOIYKT MUTAHUS U XUMUYECKOE ChIPHEY; 2
«YTJ1€BOIbl — TJIaBHBIM HCTOUYHUK SHEPTUHU OpTraHu3May; «OCHOBHBIE KU3HEHHO HEOOXO0IUMBbIE
COEIMHEHHS B OPTaHU3Me YelIOBeKa: OCNKH, YTIeBOIbI, dKUPbI, BATAMUHBD.
2.CocraBieHue KpoccBopaa Ha TeMy: «BUTaMUHBD.
[TonrotoBka pedeparoB U Mpe3eHTAUI Ha TeMY: «Poib XUMU4eCKUX 1eMeHmOo8 8 HCU3HU PACMEHUL»,
«Yoobpenus. Xumuueckue cpedocmea sauumol pacmeHuily.
BUOJIOI'UA 52
Beenenne Conep:kaHue y4eOHOro MmarepuaJa:
Buonorus — 1.)KuBas npupoja kak 00beKT U3ydeHus O1onoruu. MeTop! HCCIeI0BaHUs )KUBOI MTPUPOJIBI B OMOJIOTHH. |
COBOKYITHOCTb HayK
0 JKHBOI1 TIPUPOJIE. 2.0npenenenue xu3Hu. OCHOBHBIE PU3HAKH JKUBOTO. YPOBHHM OpraHu3alliy KU3HU.
MeTo 161 Hay4YHOTO 3.Metoabl u3ydeHus: Onosoruu. 3HayeHue OUOJIOTHH.
T03HaHUs B OHOJIOTHH. | TIpakTHYeCKHe 3aHATHS: 1




YpoBHU OpraHU3aIlH KUBOM MaTepuu.

CamocrosiTesibHast padoral2:
ITonroroBka pedeparoB Ha Temy: «COBpeMEHHBIE METO/IbI HCCIIEIOBAHNUS B OMOJIOTHH.

Pa3nea 1. KIIETKA

15

Tema 1.1.
Hcropus nzyuenus
KIIETKH.

Coaep:xanue y4eOHOro MaTepuasa:

1.OcHOBHBIE TIOJIOKEHUS KIeTOyHOW Teopuu. Kietka - cTpyKTypHO-(YHKIMOHANbHAS (DJIEMEHTapHas)
eAVMHUIA )KU3HU.

CamocrosiTesbHas padora 13:
BeImonHeHue MMCbMEHHOT0 aHalIn3a yueOHoM uTepaTypsl TeMe: «KiteTka — aJieMeHTapHas eIMHuIa
CTPOCHUS U JKUSHCACATCIbHOCTU OPraHU3MOB)).

Tema 1.2.
CtpocHue KIETKH.

Copep:xanue yueOHOro MaTepuasia:

I.HpOKapI/IOTbI 1 DYKAPUOTHI - HU3MIKUC U BBICIIHEC KIICTOUYHBIC OPraHU3MBbI. OCHOBHEBIE CTPYKTYPHBIC
KOMITOHCHTEI KJICTKHU 3YKApUOT.

2.Knerounoe siapo. yHKIus sAapa: XpaHEHUE, BOCIIPOU3BEICHNE U TIepeiaya HaCIeICTBEHHOM
nH(OpMALIUHY, PETYIISIISI XUMAYECKOW aKTUBHOCTHU KJIETKH.

3.CtpykTypa 1 GyHKIIUH XPOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.

IIpakTHYecKkHe 3aHATHSA:
«OcHOBHEBIE CTPYKTYPHBIC KOMIIOHCHTBI KIICTKH)). CTpOGHI/Ie KJICTKH, OCHOBHBIC OPraHOU/bI U UX

GyHKIIH.

«CpaBHEHHE CTPOCHHUSI KJIETOK PACTEHHH U )KUBOTHBIX». HaOmroeHne KJIeTOK pacTeHHUI U )KUBOTHBIX O]
MHKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax U uX ONUCAHUE.

CamocrosiTesqbHasi padoral4:
3anonaHuTh Tabnuny «CTpoeHre U GyHKIMH OPraHOUI0B KIETKH.
[TonrotoBka pedeparoB Ha TeMy: «COBpeMEHHBIE METO bl UCCIICAOBAHUS KIETKI.

Tema 1.3.
Bbrnonornueckoe
3HAUCHUEC
XUMHUYCCKUX
3JIEMEHTOB.

Conep:kaHue y4eOHOT0 MaTEepHAJIA:

1.Heopranmueckue BeliecTBa B cocTaBe KJIeTKU. PoJb BOJIbI Kak pacTBOPUTENS K OCHOBHOT'O KOMIIOHEHTA
BHYTPEHHEHN Cpelbl OPraHU3MOB.

2.YrneBojbl U TUNUBI B KieTke. CTpykTypa u 6uonorudeckue GpyHkuuu 20 6eIKoB.

3.CtpoeHue HyKJICOTHIOB U CTPYKTypa noimHykineoTuaubix nenei [JHK u PHK, AT®.

CamocrositesibHas padoralS:

BrinonHenue nMcbMEHHO aHaIn3a yuyeOHOM JINTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX 3a/laHui 1O
Teme: «Heopranuueckue u OpraHu4ecKue BeIECTBa B OpraHu3Me yenoBeka. OCHOBHBIE XKU3HEHHO
HEO0OXOTUMBIC COCTMHEHUS: OCITKH, YTIICBOIbI, YKUPbI, BATAMUHBIY.




Conep:kaHue y4eOHOro MarepuaJa:

1.Heknerounoe cTpoeHune, >KU3HEHHBIH LIUKI U €r0 3aBUCUMOCTD OT KJIETOUYHBIX ()OPM JKU3HH. 2
Tema 1.4. 2.Bupycsl - BO30yauTenu HHPEKIIMOHHBIX 3a00JIeBaHUi; TOHATHE 00 OHKOBHPYCAX.
Bupycer u 3.Bupyc ummynoaedunura yenoseka (BUY). [Ipodpunaktunka BUY-urpekmm.
bakTeprodary. CamocrositesibHas padoral6:
ITonroroBka pedeparoB u npe3eHTanuil Ha TeMy: «Bupycsl - Bo30yauTenn HHGEKIUOHHBIX 3a00JIeBaHUI»; 1
« Bupyc nmmynonedunura yenoseka. [Ipopmnakrnka BUY-nadexmmmy.
Paznea 2. OPTAHU3M 21
Copep:xanue yueOHOro MaTepuaJia:
1.MHoroo0pa3ue opranu3MoB.
2.00MeH BEIIeCTBOM M SHEPTUEH C OKpYXKaloleh cpeioi Kak HeoOX0AMMOe YCIIOBUE CYIIIECTBOBAHUS 4
Tema 2.1. YKUBBIX CHCTEM.
Opranusm — equHOE 3.CriocoOHOCTh K CAaMOBOCIIPOU3BEICHUIO - OJJHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OPTaHU3MOB.
LEJI0E. JleneHue KJIeTKH - OCHOBA pOCTa, Pa3BUTHSL U Pa3MHOKEHHs OPTraHU3MOB.
4.becmoyioe pa3MHOKEHHE.
5.ITonoBoii npouecc u noa0BOE pazMHOKkEHHE. OII0J0OTBOPEHHE, €r0 OMOIOIMUECKOe 3HAaUECHHUE.
CamocrosiTesibHas padoral7:
1.BbimonHeHne NUCHMEHHOTO aHaidu3a Yy4eOHOW JuTepaTypbl M TECTOBBIX 3aJaHMH 1O TeMe: 1
«Pa3MHOXkeHUEe OpraHu3MoB. MHUTO3 U MEN03.
2.IlonroroBka pedepaToB U npe3eHTanui no reme: «Muros. Meios».
Coaeprxanue y4eOHOIro MaTepuaJia:
Egﬁ;i’g' 1.Ilonatue 06 MHAMBUYATBHOM (OHTOTEHE3), SMOPHOHAIEHOM (SMOPHOTEHE3) U MOCTIMOPHOHATBHOM )
pa3BUTHH.
00 WHIIMBHUIYATHHOM,
SMOPHOHATLHOM H 2.MlHnuBHyanbHOE Pa3BUTHE YETIOBEKA M €M0 BO3MOXKHBIE HAPYILICHUS.
OCTIMOPHOHATHHOM CamocrositeibHas padoral8: }
PA3BHTHIL BoimonHeHne NHCHbMEHHOrO aHanmu3a y4eOHOM swurTeparypbl 10 TeMe: «OMOpHUOHANIbHOE U 1
O0CTAMOPHOHAJIBHOE PAa3BUTHE OPTaHU3MOB).
Tema 2.3. Conep:kanue y4ye0OHOro MaTepuaJa: 2
O6mme 1.006mue npencTaBieHus O BJICHUH HACIEICTBEHHOCTH. | 'eHeTnueckass TepMUHOJIOTUS U CUMBOJIUKA.
IIPEJICTABICHUS O
HACITEICTBEHHOCTH 2.3akoHOMepHOCTH HacienoBanus. HacnenoBanue npusHakoB y uenoBeka. [100BbIe XpOMOCOMBIL.
1 H3MEHUYHBOCTH: 3.CuemieHHOe ¢ TI0JIOM HaclleJ0OBaHHeE.
3aKoOHOMEpHOCTH 4.HacnencTBeHHbIC 00JIE3HU YEIIOBEKA, UX MIPUYUHBI U TPO(HIIaKTHKA.




HaCJICIOBaHUA.

S.COBpeMeHHHG MMpEaACTaBJICHUA O I'CHE U TCHOMC.

CamocrosiTesbHast padoral9:

1.BrimonHenne NuCbMEHHOTO aHaIn3a yuyeOHOM auTeparypsl U 10 TeMe: «OCHOBHbIE TeHETHYECKUE
TIOHSTHSL, TEPMHUHBI U CUMBOJIBD).

2.Buectu B I‘JIOCCEJ,pI/If/'I OCHOBHBIC TCHCTUYCCKHUEC TOHATUS, TCPMUHBI 1 CUMBOJIBI.

Tema 2.4.

OO6mmwme npeacTaBiIcHUs

Conep:kaHue y4eOHOro MaTtepuaJa:

1.3aKOHOMEPHOCTH U3MEHYMBOCTH. | eHeTHYeCKIe 3aKOHOMEPHOCTH N3MeHUYnBOCTH. Kitaccudukarms
($hopM U3MEHYHBOCTH.

2.BiusHME MyTareHOB Ha OpraHU3M YeJIOBEKa.

0
HACIIE/ICTBEHHOCTH CamocrosiTeanHast padora2(:
1 M3MEHYHBOCTIL: [ToaroroBuTh pedepaTsl U MPE3CHTALIMHA HA TEMBI:
3aKOHOMEPHOCTH «MouduKalmoHHass W HACJIeICTBCHHAS! H3MECHUYHUBOCTDY;
M3MEHYUBOCTH «KomMOMHaTHBHAS U3MEHUYMBOCTD ),
«MyTtanoHHas U3MEHYUBOCTHY;
«JledyeHune u mpeaynpexIeHue HEKOTOPHIX HACIEICTBEHHBIX O0JIe3HEH YeloBeKay.
Conep:xanue yueOHOro MaTepuasia:
1.ITpeamer, 3amaun U METOABI CEJIEKIUH. [ eHETHUECKHE 3aKOHOMEPHOCTH CEJIEKIINU.
2.Yuenue H.U. BaBunoBa o nieHTpax MHOTOOOpa3us ¥ MPOUCXOKICHHS KyIbTYPHBIX PACTCHHIA.
3.buotexHonorus, €e J0CTUKEHUS, IEPCIIEKTUBBI PA3BUTHSI.
IIpakTH4yeckue 3aHATHA:
Tema 2.5. p CCKHe 3

[Ipenmer, 3anaumn u
METO/bI

Pemenne OJICMCHTAPHBIX TCHCTUYCCKUX 3a/1a4.

Ananus u OLICHKA 9TUYCCKHUX ACIICKTOB PAa3BUTUA HCKOTOPBIX HCCIIeIOBAaHUM B OHMOTCXHOJIOTHHU.

CamocrositesqbHast padora2l:

CEJIEKIIHH.
[ToaroroBuTh pedepaTsl HA TEMBI:
«BnusHME anKOTONMM3Ma, HAPKOMAHUU U KYPEHHS Ha HACJIEICTBEHHOCTDY;
«JeHTpbl MHOTOOOPAa3Hsl U MIPOUCXOKIACHUS KYIbTYPHBIX pacTeHHid. VICKyCcCTBEHHBINH 0TOOPY;
«HccaenoBanus B 001aCTH OMOTEXHOIOTHNY,
«['eHeTHKa U MEIUIINHA
«BHOTEXHONOTHS U TeHHas HH)XKeHepus — TexHonoruu X XI Beka»

Paznen 3. BUJ{

Tema 3.1. | Conepianne yueGHoro Marepuaia:




OBOIIOIUOHHAS
TeopHsl.
PesynbTaTel
SBOJIIOLUU.

1.9BomoLIMOHHAs TeOpUs U €€ poJib B (POPMUPOBAHUH COBPEMEHHOMN €CTeCTBEHHOHAYYHON KapTHHbBI MHpA.

2.Bun, ero kputepuu. [lomynsus Kak CTpyKTypHasi €TUHUIA BUIA U 3BOJIOLUU.

3.Cunrernyeckas teopus 3Bositonuu (CTI). JBrxKylue cuiibl 3BONIOIUU B cooTBeTCTBUU ¢ CTD.

4.Pe3ynbraTsl 3Bomonun. CoxpaneHrne MHOT000pa3ust BUJOB KaK OCHOBA YCTOHYHMBOTO Pa3BUTHS
ouoctepsl. [IpnunHbI BEIMUPaHUS BUIOB.

IIpakTHYeckne 3aHATHSA:
Onwucanne oco0eit Buaa o MoppoJoruieckoMy KpUTEPHIO.

CamocTosiTesibHasi padora 22:

[ToxroroButk pedepatsl U npe3eHTauu Ha TeMbl: «Y. JJapBHH U €ro TeopHs MPOUCXOXKIACHHUS BUIOBY;
«/lokazarenbCTBa 3BOJIFOLIAN.

BeInoHeHre MMChMEHHOTO aHAJIM3a y4eOHOM JIUTEpaTyphl 0 TeMe: «BbruoIornueckuii mporpecc u
OMOJIOTHYECKUI PEerpeccy.

Tema 3.2.
I'unore3sl
MPOUCXOXKICHUS
JKU3HA

Copep:xanue y4eOHOro MaTepuasia:

1.I'unoTe3b! MPOUCXOXKICHUS KU3HH. Y CJIO)KHEHHE KUBBIX OPraHU3MOB Ha 3eMJIe B MPOIECCEe IBOJIIOIUH.

2.AHTpPOTIOT€HE3 U €r0 3aKOHOMEPHOCTH.

3.210Ka3aT€J'II)CTBa POACTBA YCTIOBEKA C MIICKOIIUTAIOIIUMHU )KUBOTHBIMHU.

HpaKaneCKne 3aHATHUA:
Ananus u OLICHKA PA3JIMYHBIX THIIOTE3 MPOUCXOXKACHUA KU3HU.
Anamm3 u OLICHKA PA3JIMYHBIX THIIOTE3 MPOUCXOKACHUA YCIIOBCKA.

CamocrosiTesibHas padora 23:

BrinonHeHnue NMcbMEHHO aHaIn3a y4eOHOM JIUTepaTyphbl U TECTOBBIX 3aJaHUM 110 TeMe: « DKOJIOTHYECKHe
(akTOpBI aHTPOIIOTeHe3a: YCI0KHEHHE NOMYIISILMOHHON CTPYKTYpPhI BUJa, H3TOTOBJIEHUE OpYIUH TpyAa,
nepexoa OT paCTUTCIBHOTO K CMCITAHHOMY THUITY ITUTAHUS, UCITIOJIb30BAHUEC OT'HA. TlossBnenme
MBICJIUTENIBHON IEATEIbHOCTH M WICHOPa3AeapHOU peun. IIponcxoxieHne 4eI0BeUeCKUX pacy.

Paznea 4. JKOCHUCTE

MbI

Tema 4.1.
[Ipenmer u 3amaun
3KOJIOTUH

Conep:kanue y4eOHOro MmarepuaJa:

1.IIpeamer u 3a1a4u SKOJIOTUH: YUEHUE 00 HKOJIOTHYECKUX (PaKTOpax, ydeHHE O COOOIIecTBaX
OpraHu3MoB, yueHue o 6uocdepe.

2.9konoruueckue GakTopbl, 0COOEHHOCTH UX BO3JICHCTBUSI.

3.Dxonmornyeckas xapakrepuctuka Buna. [lonstue 06 sxomorndeckux cucremax. Llenu nuranus,
TpoUYECKHUE YPOBHH.

4 .BUoreo1eHo3 Kak dKOCUCTEMA.




IIpakTuyeckue 3aHATHS:

CocrapiieHHEe CXEM Nepe/iaun BEIECTB U dHepruu (Liernei MuTanus). 1
Copep:kaHue y4eOHOro MaTepuaJa:
1.buocdepa - rmodanpHas skocucrema. Yuenue B. . Bepnanckoro o 6uocdepe. Poib )KUBbIX OpraHu3MOB
B Ouocdepe. buomacca.
2.buonoruyeckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yrieposa). 1
3.OcHOBHBIE HaNpaBJICHUS BO3/IEHCTBHA YenoBeka Ha Ouochepy. Tpanchopmanmst eCTeCTBEHHBIX
Tema 4.2. 9KOJIOTUYECKUX CHUCTEM.
Buocdepa - 4.0co0€HHOCTH arpO’KOCUCTEM (arpoieHO30B).
06 aEHAS IIpakTH4yecKkue 3aHATHS:
SKOCHCTEMA. 1.CpaBHUTEIbHAS XapaKTEPUCTUKA IPUPOIHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH. 1
2.Pemienne 5KoNOrMYecKMX 3ahad. AHalUM3 M OLEHKA MOCIEICTBHM COOCTBEHHOM MEATENbHOCTH B
OKpY’Karomien cpesie, TI00abHBIX SKOJIOTUIECKHUX MPOOJIEM H ITyTeH X PEIICHUSI.
CamocrosiTesibHas padora 24:
BrinonHeHne n1McbMEHHO aHaln3a yueOHOM JTUTepaTyphl U TECTOBBIX 3aJaHUN 10 TeMaM: «DKOJIOTHYECKUE )
(bakTopsl M MX BIMSHUE HA OpraHu3Mbl»;  «MEXBHUIOBbIE OTHOIIECHUS: MAapa3UTU3M, XHMIHUYECTBO,
KOHKYpPEHIIHs, CUMOMO03»; «3aloBEeITHUKH U 3aKa3HUKU Poccumy.
OU3NKA 52
Coaepixanue yueOHOro MaTepuasa
1.Yto u xak uzydaer ¢pusuka? HayuHblil MeTo o3HaHUS.
Beenenne 2.HabmroneHue, HayyHasi THIIOTE3a M SKcnepuMeHT. HayuHble MoJieniu ¥ Hay4yHasl nieaan3aliysl. 1
3.I'paHu1bl MpUMEHUMOCTH (PU3NYECKUX 3aKOHOB M Teopuid. [IpuHIIMI cOOTBETCTBUS.
4.CoBpeMeHHas (pu3nuecKkas KapTuHa MUpA.
Paszpnen 1. Mexanuka 9
Tema 1.1. Coaepixanue y4ueOHOIro MaTepuJia 2
Kunemaruka 1.Mexanunueckoe npuwxkeHue. Cucrema orcuera. Tpaektopus asmkeHusd. I1yte. Ilepemenienue.
2.PaBHOMEpHOE PSAMOIMHEIHOE IBHKEHHUE. CKOPOCTh. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
3.3ak0oH cioxeHHus ckopocTted. CpenaHsss CKOpPOCTh IPHM HEPABHOMEPHOM JBMXXEHMH. MTrHOBEHHas
CKOPOCTb.
4.PaBHOYCKOpEHHOE NMPSMOJIMHENWHOE ABMKEHHE. Y ckopeHne. CBoOOIHOE TaIeH e Tell.
IIpakTHyeckue padoTbl .

1. Pemenue 3ama4 o TeMe «KnHeMaTnkay.




Tema 1.2. /Iunamuka

Conep:kanue y4yeOHOro MaTepujia

1.Macca u cuna. BzaumoneiictBue Ten.

2.3axkonbl quHaMUKU. CUIbl B IPUPOJIE.

3.3aKOH BCEMHUPHOTO TATOTCHHUSI.

IIpakTuyeckue padoThl
2. Pemienue 3a1a4 1o teme «/{unamuxay.

Tema 1.3. 3aKoHbBI
COXpaHeHHs B
MeXaHHKe

Conep:xanue yueOHOro MaTepua

1.mnynbe. 3aKOH COXpaHEHUs] UMITYJIbCA.

2.PeaxktuBHoe naBmxkenne. OcBoeHne KocMoca.

3.Mexannueckas pabota. MomHocts. PaboTa cun TskecTH, ypyrocTu U TpeHUsl.

4.Mexanunueckast sHeprus. [lorennmanbnas sHeprus. Kunetnueckast sHeprus. 3aKOH COXpaHEHUs SHEPTUU

5.3amaun ctaTuku. AOCONMIOTHO TBepaoe Teno. llepeHoc TOYKM MPHUIOKEHUsS CHIIbI, ACHCTBYIOLIEH Ha
TBEPJI0€ TEJIO.

6.PaBHoBecuHe Tena oA ﬂeﬁCTBHGM TPEX CHIIL. O6IJ_[I/I€ yCJI0BUA paBHOBECHSI.

CamocrosiTesibHasa padora 25: Pemenue 3amad, coctaBieHre o0oO0maroniei Tabauiel mo teme «Bums
JIBUKEHHUSI», COCTaBJICHHE KPOCCBOP/IA Mo pazaeny «MexaHukay

Paznea 2.
Mouexyasipuas
(pusuxa.

Tema 2.1.
Moanexkyasipuas
¢puszuka

Conep:xanue yueOHOro MaTepuia

1. ATomucTUYecKasi TEOpHUsS CTpOeHHUs BelecTBa. HaOmoAeHNs U ONBITHI, TOATBEPKIAIOIIHE
aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BelecTBa. Macchl ¥ pa3Mepbl MOJIEKYIL.

2..TermoBoe NBM)XEHNE YaCTHUIl BeNIeCTBA. BpOyHOBCKOE IBMKCHHUE.

3.WneanbHslii ras. TemnepaTypa Kak Mepa cpeiHEH KUHETUYECKOW SHEPTUU YacTHLI.
YpaBHEHHE COCTOSHUSA UACAIBHOTO rasa.

3. Monens xuakoctu. [ToBepxHOCTHOE HaTshHKEHHE U cMaunBaHue. Kpucraminueckue u
amop(HbIe BelecTBa

CamocrositesqibHast padora 26:

Hanucanue pedepata Ha Temy «M.B. JlIomoHOCOB — ocHOBOMONMOKHUK MKT»
Hanucanue noxnana no teme «Kpucramisl 1 aMmopHbIE BELIECTBAY
CocraBieHue cpaBHUTEIbHOM Tabnuisl «Kpucraminyeckue 1 aMophHbIE TeIa

Tema 2.2

Conep:xkanue yuyeOHOro MmaTepujia




Tepmoaunamuka

1. Buytpennss sueprusi. Pabota u teriooTnaya kak ciocoObl H3MEHEHHS] BHYTPEHHEH SHEPTruu

2.. IlepBblit 3aK0H TEpMOAMHAMUKH. TEIJIOBbIC MAIIUHBI U UX IPUMEHEHHUE.

JlabGoparopHblie padoThI
1. «Onpenenenue yaeabHON TEMIIOEMKOCTH TBEPIOTO BEILIECTBAY.
2. «OnpezneneHue OTHOCUTENBHOM BIAKHOCTH BO3AYXa».

IIpakTnyeckune padoTnl
3. Pemenue 3agau no teme «MouekyisipHas ¢pusuka. TennoBble SBICHUS.

Pa3znea 3. OcHOBEI
JIEKTPOTMHAMHUKH

10

Tema 3.1
JIEKTPOCTATHKA

Conep:xanue yueOHOro MaTepusa

1.B3aHMOHeﬁCTBHC 3aPsSKCHHBIX TCIIL. BJ'ICKTpI/I‘IeCKI/Iﬁ 3apsaa. 3aKoH COXPAaHCHHA SJICKTPHUYICCKOI'O 3apAaaa.

2.3akoH KynoHa. DnexTpocTaTHuecKoe 1MoJje, €ro OCHOBHbIE XapaKTEPUCTUKHU U CBSI3b MEXK1y HUMH.

CamocrosiTesibHas padora 27: [loaroroBka pedepara:

1.0OmnbiT Kynona ¢ KpyTUJIbHBIMHM BECAMU. DKBUIIOTEHLIMATIbHBIE TIOBEPXHOCTU. DJIEKTPUUECKOE CMEILIEHUE.

DneKTpocTaTUYeCKas 3allluTa.
2. TemoBoe neiictBue Toka. CBEpXIPOBOIUMOCTD. ICTOUHHUKHN TOCTOSIHHOTO TOKA.

3.Pabota BbIXOJa. TepMo3neKTquec1<I/Ie SABJICHUA. KonrakrHas Pa3HOCTh TOTCHIHAJIOB.

Tepmormnapsr.
4.Coobmenue o Kynone.

Tema 3.2.
IHoCTOSSHHBIN TOK

ConeprxaHue y4eGHOro MaTepuia

1.ITocrositHHbIH AnekTpuueckuil Tok. Cuia ToKa, HallpsHKEHUE, JJIEKTPUUECKOE COMTPOTUBIICHHE.

2.3axkoH Oma Ju1sl y4acTKa dJ€KTPUUYECKOM LIETIH.

JlaGopaTopHble padoThI
3. «M3ydeHue nocnea0BaTeNbHOTO U MapauIeIbHOI0 COSIMHEHHSI TPOBOIHUKOBY.
Py6exxHb1if KOHTpOIb 1

CamocrosiTesbHas padora28: [logroroska noknazaa:

l.Ilpumenenune »smekTponn3a B TexHUKE. [IpeBpalieHne XWMHUYECKOW HHEPIHM B JJIEKTPUYECKYIO.

I'anpBaHMYECKHE JIEMEHTHI. AKKYMyJ'ISITOpLI.

2. Tunsl CcaMOCTOSATENBHOTO paspsa W HMX NPUMEHEHHE B TexHUKe. MomHusd. 3amura OT MOJIHHH.

[IpumeHnenue miaa3Mmel.
3.D5eKTPOHHBIE JIAMIIBL: JUOJI, TPUOJI. DIEKTPOHHBIE TyYKU. DJIEKTPOHHO-TTyyeBas TpyoOKa.
4.BuxpeBble TOKU. Posib MArHUTHBIX NOJIEH B SBJICHUSX, Tpoucxoaanmx Ha CosHLe.

Tema 3.3. MaruutHoe

Conep:xanue yueOHOro MaTepuia




moJjie

1. MarauTHOE T10JI€ ¥ €r0 OCHOBHEIC XApaKTCPUCTHUKH.

2. JleficTBre MAarHUTHOTO TIOJIsI HA MPOBOAHUK C TOKOM. 3aKOH AMIiepa.

3. SIByieHME ANEKTPOMArHUTHOM UHAYKIIUU

IIpakTnyeckue padboTsl
4. Pemienue 3ay1a4 «OCHOBBI 3JIEKTPOTUHAMUKI.

CamocrosiTesibHasi padbora29:

IloaroroBka pedepara:

l..Marautocdepa 3emMian U €€ B3aUMOJCHCTBUE C COJIHEYHBIM BeTpoM. KpuBas HamMarHUYWBaHWUSL.
Temneparypa Kropu.

2. Toku BbIcOKOW YacToThl. [loHsiTe O Tpexdaznom Toke. [lomyueHue, mepenada W pacrpeleicHue
AJIEKTPOIHEPTUU B HAPOJHOM XO3SHCTBE.

3.IlpuMeHeHHe 3/M BOJH: TEICBUACHUE, DPAIMOJIOKAIUS, pPagHoacTpoHOMHs. Ha3HaueHHE OCHOBHBIX
OJIOKOB paHoONpUEMHHIKA

4r0CrokeHue CIIeKTPaIbHBIX 1IBETOB. LBeT Tena. Onruveckue oOMaHBbI.

5.Cnekrpanpublii anaim3. Criektp CoJiHIa U 3BE3]1.

Pazpen 4. Koaedoanus
M BOJIHBI

Conep:xanue yueOHOro MaTepua

1.Konebanus: CBO60)IHBIC, BBIHY>KACHHBIC, TapMOHHUYCCKHUC. VcnoBusT BO3HMKHOBEHHS KOJCOAHUM.

Tema 4.1. Pesonanc.

Mexannuyeckue 2.MaremaTtnuecknii MasTHUK. Paza, aMIIIUTY/1a, 4aCTOTa KOJIeOaHUH.

KoJ1e0aHus JlaGopaTopHblie padoThl
«HccnenoBanue 3aBUCUMMOCTH N€pHOJa KOJIeOaHUHM MasgTHUKA OT JJIMHBI TOJIBECA U U3MEPEHHE YCKOPEHUs
MAJCHMSI C TOMOUIBI0 MAsITHUKAY

Tema 4.2. Conep:kanue y4yeOHOro Marepujia

JdaexTpomMarnuTHble | KomeOarenpHblii  koHTYp. [lepwom  CcBOOOIHBIX — JJEKTPOMAarHWTHBIX — KojeOanwil. [lepeMeHHBII

KoJIeOaHus anektpuueckuil Tok. Konnencarop. Karymka. I'enepatop. ABTokosae0aHusl.

Tema 4.3. Coaeprxanue y4eOHOIro MaTepuJia

IIpoussoacreo, Tpancdopmaropsl. [lepenaua snekTpuyeckoit JHEPTruu.

nepepayda, u

HCI0JIb30BaHHE

JIEKTPUYECKOI

IHEpPruu




Tema 4.4. Conep:kanue y4yeOHOro MaTepujia 1
Mexanuyeckue 1.BoniHOBBIE siBNIeHUA. PacnipocTpaHneHre BOJIH B pa3IMYHBIX cpefax. MexaHnueckue BOJIHbI. 3BYK.
2.Bunpl BOJMH. YpaBHEHHME TapMOHUYECKOM BOJHBL. — PemieHue 3anad Ha ONpenesieHue CKOPOCTH
pacnpoCcTpaHEHUs BOJIHBI U JUIMHBI BOJIHBI.
BOJIHBI 3.CBoiicTBa MEXaHMUYECKUX BOJIH: HHTephepeHIUs, JUPPaKIHs, 3aKOH PaCIpOCTPAHEHUS.
IIpakTHyeckne 3aHATHSA
5. Pemenue 3anau «KoneOaHust 1 BOJTHBD». 1
Pasznea 5. OnTuka 6
Tema 5.1. CBeTOBBIE Conep:xanue yueOHOro MaTepusia
BOJIHBI 1.CkopocTh cBeTa. 3aKOH MPEJIOMIICHHUS CBETA. 1
2 Ilpunmun [oiirenca. Jlunza. [Toctpoenne n300paskeHUI.
3.UuTepdepenmys, nudpaxius, Jucrepeus, moasipu3ans cBeta. [lonepeyHocTh CBETOBBIX BOJIH.
JlabGopaTropHbie padoThI
5. «M3MepeHne nokas3aTess NpeJIoOMIIEHUS CTEKIIay. 1
6. «OnpeneneHue ONTUYECKON CHIIBI M (JOKYCHOTO PACCTOSIHUS COOMPAIOIIeH TMH3bI.
Tema 5.2. Daementnl | Coaep:kanue y4eOHOro MaTepuIia
TeOpHH [Ipunuun otHocuTenbHOCTU. [locTynarsl U ciencTBUS W3 MPUHIUIIA OTHOCUTENBHOCTU. PenaruBucTckas 1
OTHOCUTEJIbHOCTH JTUHAMUKA.
Conep:xanue yueOHOro MaTepua 1
Tema 5.3. Hanyaenns Bunel uznyuenuii. Buasl ciektpos. [lIkana 3neKTpOMarHuTHBIX BOJIH.
W CeKTpBI CamocrosiTesbHast paﬁoTa 30: Odopmienue TEMaTHIECKOTO  KOHCIIEKTa MO  TeMe «JInH3BDY;
CocraBnenue oboOuiaromiei Tadbauipl «BomHoBeIe cBoMcTBa cBeTay; CocTaBieHUE MMPE3EHTAIMH 110 TEME 2
«Bupl 371€KTPOMArHUTHBIX U3ITYYEHUI)
Pa3znen 6. KBanToBas 10
(pusuka
Conep:xanue yueOHOro MaTepuia 1
Tema 6.1 KBantoBbie | 1.KBantoBas runoresa [lnanka. @orosnexTpudeckuii 3ppexT
CBOIiCTBA CBETA CamocrositesbHas padora3l: [logroroska noknana: 1
Buytpennuii potosrdpdexr. Tunsl GoTO1€MEHTOB.
Tema 6.2 ®Pusuka Coaeprxanue y4eOHOIro MaTepujia 5
aToMa Mognenu crpoenus aroma. OnbiT Pesepdopaa
Tema 6.3 ®uszuka Conep:kanue yuyeOHOro MmaTepujia 2




AaTOMHOI0 siipa u

CocraB n CTPOCHHUE aTOMHOI'O sapa. Pa,Z[I/IOElKTI/IBHOCTB. Pa,Z[I/IOElKTI/IBHBIe HN3TYUYCHUA U UX BOSHGﬁCTBHG Ha

3JIeMEeHTapPHBIX YKUBBIE OPTraHU3MBI.
4acTuI IIpakTnueckune padoTbl |
6. Pemienne 3a1a4 «J1€eMEHTapHbIE YaCTHULIBD. 1
PyGexHbIN KOHTPOJIB 2
CamocrositesbHas padora 32: [loaroroBka noxiaja:
l..Ilonatne o KBaHTOBBIX reHepatopax. lIpumenenue nazepoB. lloHsATHE O KBAaHTOBOW MEXaHHUKE.
OTkpeITHE IPOTOHA U HeWTpoHA. CIIOCOOBI HAOIOICHHS U PETHCTPALIMH 3apSHKEHHBIX YACTHII.
2..IlonydyeHue pagnoakTUBHBIX M30TONOB M WX IMpHUMEHeHue. buonorudeckoe NeiHCTBUE PaHMOAKTUBHBIX
U3JIy4CHUH. 2
[ToaroroBka pedepara:
1.YaeTpaduoneroroe u uHppakpacHoe u3nydcHus. PeHTreHoBckue myqn. VX mpupo/a u CBOHCTBA.
2.TemnoBoe U3TyYEHHE U €r0 XapaKTepUCTUKU. JIFoMUHECIeHIINA. XUMUYeCKOe IeliCTBHE CBETA.
3.Yupapnsemast siiepHas peakuus. SnepHblil peakTop.
[IpakTuueckue 3aHATHS 40
CamocrosrenbHas pabora 50
Bcero 150




3. YCJIOBHS PEAJIM3AIIMN YYEFHOM JUCITUITIIMHBI

3.1. TpebGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzanus y4eOHOM AMCHUIUIMHBI TpeOyeT Hajauuus y4eOHOro kaOHWHETa IIO0
€CTECTBO3HAHUU

O6opynoBanue yueOHOTo KaOUHETa:

MOCaJI0YHbIE MECTA MO KOJIMYECTBY O0YyHAOITUXCSI

pabouee MecTo mpernogaBaTes

TexHuyeckue cpeacTBa 00yUeHUS:

KOMIIBIOTEDP, MPOEKTOP

3.2. MudopmanuonHoe odecrnedenne 00ydeHust

Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JTOTOJIHUTEIbHOM JINTEPaTypPhbI:

OcCHOBHBIE HCTOYHUKH:

1. Bacunesckas, E. . Heopranudeckas xumus [ DJIeKTPOHHBINA pecypc]: yueOHoe
nocobwue / E. W. Bacunesckas, O. 1. Ceuko, T. JI. llleBioBa. — DneKTpoH.
TEKCTOBbIE JaHHbIe. — MUHCK: PecryOnukanckuii HHCTUTYT TPO(ECCHOHATEHOTO
obpazoBanus (PUIIO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum noctymna:
http://www.iprbookshop.ru/67664.html

2. XamuroBa, A. U. Oprannueckas xumus 1iig ctyaeHToB CI1O [DneKkTpoHHbII
pecypc]: yue6Hoe nmocodue / A. 1. Xamurosa, T. E Byceiruna, JI. P. Caduna. —
DIIEKTPOH. TEKCTOBbIC NaHHbIe. — Ka3zanb: KazaHcknii HaMOHAIBHBIN
HCCIIEIOBATENbCKUM TEXHOIOTHYECKU yHuBepcuret, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexum noctymna: http:// www.iprbookshop.ru/80239.html

3. Kum, A. M. Opranuyeckasi Xumus [ DJIEKTPOHHBIN pecypc]: yueOHoe rnocooue /
A.M. KuM. — DnekTpoH. TekcToBbIe naHHbIe. — HoBocuOupck: Cubupckoe
YHUBEPCUTETCKOE U3IATENLCTBO, 2017. — 844 ¢. — 978-5-379-02004-0. — Pexxum
noctyma: http://www.iprbookshop.ru/65281.html

4. Jleryra, C. H. ®usuka [DnekTpoHHBIN pecypc]: yueoHoe mocobue / C. H.
Jleryta, A. A. Hakak. — DJIEKTPOH. TEKCTOBbIE AaHHBIE. — OpeHOypT:
OpenOyprckuii rocynapctBennbiii yuusepeuret, ObC ACB, 2016. — 307 c. — 978-
5-7410-1575-9. — Pexxum nocryna: http://www.iprbookshop.ru/78852.html

6. Jlemesa, H. A. buonorus. Tectsl A1 IKOTHUKOB U aOUTYPUEHTOB
[DneKTpOoHHBIN pecypc]: mocodue I yIaIluXxcs yUpexKAeHUH 00IIeTro CpeaHero
oOpazoBanus / H. A. Jleme3a. — DieKTpOH. TEKCTOBbIE AaHHBIE. — MUHCK:
Brinitmas mkona, 2014. — 368 ¢. — 978-985-06-2391-1. — Pexxum gocrtymna:
http://www.iprbookshop.ru/35468.html

7. buonorus [ DIeKTpOHHBIN pecypc]: A noctynarnux B By3bl / P. I'. 3asi, B.
2. byrBunosckuid, B. B. JlaBei10B, . B. PaukoBckas. — DMEeKTPOH. TEKCTOBBIE
naHable. — Munck: Bermaimas mkosaa, 2015. — 640 ¢. — 978-985-06-2555-7. —
Pexxum nocryna: http://www.iprbookshop.ru/35467.html

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Xumus [DnexTpoHHbIH pecypc]: yueoHoe mocodue /; coct. I'. FO. Boctpukosa,
E. A. XopoxopauHa. — DJIEKTPOH. TEKCTOBBIE TaHHbIE. — BopoHex: BopoHexckuit
roCcyJIlapCTBEHHBIN apXUTEKTYypHO-CTpouTeNbHbIN yHUBepcuteT, ObC ACB, 2015.



http://www.iprbookshop.ru/80239.html
http://www.iprbookshop.ru/35468.html

—92 ¢. —978-5-890040-579-1. — Pexxum noctymna:
http://www.iprbookshop.ru/59133.html

2. Crapony6ruieB, B. A. EctectBo3nanne. CoBpeMeHHbIE KOHIIEIIUH
[DnekTpoHHBIN pecypc]: yuedHnoe nocobue ans CI1O / B. A. Crapony06iieB. —
DNeKTpoH. TeKCTOBbIe naHHbIe. — CapaToB: [Ipodobpazosanue, 2017. — 332 ¢. —
978-5-4488-0014-6. — Pexxum nocryma: http://www.iprbookshop.ru/66386.html
3. Kypc no popmynam. @usnka, Xumusi, MaTeMaThka [ DJIeKTPOHHBIN pecypc] /. —
DJeKTpOH. TeKCTOBbIe JaHHbIe. — HoBocuOupck : Cubupckoe yHUBEPCUTETCKOE
u3narenbcTBo, Hopmatuka, 2017. — 118 c. — 978-5-4374-0894-0. — Pexxum
nocryna: http://www.iprbookshop.ru/65259.html

4. Yyraiinosa, JI. B. buosiorust c ocHoBaMu 3K0JI0TUH [ DNEKTPOHHBIN pecypc] :
yaeOHo-MeTonuueckoe mocodue / JI. B. UyraitHoBa. — DIIEKTPOH. TEKCTOBBIC
nanHble. — ConukaMck : CONMKaMCKHI rOCYJapCTBEHHBIN Me1arorndecKuii
uHCTUTYT, 2010. — 243 c. — 2227-8397. — Pexxum nocryna:
http://www.iprbookshop.ru/47862.html

5. Kysnenos, C. 1. CipaBouHuHK 110 (pU3UKe [DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue miis CI1O / C. U. Kysuenos, K. . Poros3un ; nox pea. B. B. Jlapuonos. —
OnekTpoH. TekcToBbIe AaHHbIe. — CapaToB: [Ipodobpazosanue, 2017. — 219 ¢. —
978-5-4488-0030-6. — Pexxum noctyma: http://www.iprbookshop.ru/66399.html
NuTepHeT-pecypcsl:

www. biology. asvu. ru (Bcst uonorusi. CoBpeMeHHasi 0M0JIOrusi, CTaTbH,

www. chemistry-chemists. com/ index. html (31nexTpoHHBIN KypHan «XUMHUKU U
XAMHUS).

www. hemi. wallst. ru («Xumus. O6pa3zoBaTeNbHbIA CAUT I HIKOJILHUKOB) ).
www. hvsh. ru (kypuan «Xumus B mkosie»). www.hij.ru (xypHain « Xumus u
KU3ZHBY).

www. interneturok. ru («Bumeoypoku mo npeaMeraM HIKOIbHOM MPOTPaMMBbD))
www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI TOpBD).
www.alhimikov.net (O6pa3oBaTenbHbIN CAUT AJIs1 ITKOJIBHUKOB).
www.chem.msu. su (QneKTpoHHass OUOINOTEKA 10 XUMHUH).
www.class-fizika.nard.ru («Kmaccuast mocka jist Jit0003HATEIBHBIXY ).
www.physiks.nad/ru («®@u3nka B aHUMAIUIX).

www.fcior.edu.ru (®enepanbHbIii IEHTP HHHOPMAIIMOHHO-00pa30BaTEIbHBIX
PECYpPCOB).

wwww.dic.academic.ru (Axkagemuk. CloBapy U SHIUKIONEINHN ).
www.booksgid.com (Books Gid. DnekTponHas 6ubmMoTexa).
www.globalteka.ru (I'mobanrteka. I'mobanbHas OMOIMOTEKA HAYUYHBIX PECYPCOB).
www.window.edu.ru (Eaunoe okHO 1ocTyna Kk 00pa3oBaTelbHBIM pecypcam).
www.stbooks.ru (JIydiast yaeOHast mutepaTtypa).

www. ru/book (DnekrponHas 6nbIMOTEUHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBarensubie pecypebl MuTepHeTa - Ousnka).
www. school-collection. edu. ru (Enunas xomiexius iudpoBbIx 00pa3oBaTEIbHBIX
pPECYPCOB).

https//fiz.1september.ru (yueOHO-MeTOIMYECKas Ta3eTa « DUBHUKAY).
www.n-t.ru/nl/fz (HoGeneBckue naypeatsl Mo Gu3MKe).



https://www.google.com/url?q=http://www.fcior.edu.ru&sa=D&ust=1461749049249000&usg=AFQjCNEKnWLhS8fC-g2KJBfm6R_kbiS5YA
https://www.google.com/url?q=http://wwww.dic.academic.ru&sa=D&ust=1461749049249000&usg=AFQjCNH25_qV7g2lOFQECqt2cLvWdhqFVQ
https://www.google.com/url?q=http://www.booksgid.com&sa=D&ust=1461749049250000&usg=AFQjCNEHA8uzH1zjCeVdLQrp7xXVYJJQOA
https://www.google.com/url?q=http://www.globalteka.ru&sa=D&ust=1461749049251000&usg=AFQjCNEJK-q8TGCZpyypyZsZi3iNpORACw
https://www.google.com/url?q=http://www.window.edu.ru&sa=D&ust=1461749049251000&usg=AFQjCNHQDv0eBKzf_eVmOxF9kAtWleU1JA
http://www.stbooks.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/phys.htm&sa=D&ust=1461749049253000&usg=AFQjCNFDCeuy1_AGUbCSaEoAOUhQ_bV14Q
https://www.google.com/url?q=http://www.n-t.ru/nl/fz&sa=D&ust=1461749049254000&usg=AFQjCNG57vZTOr1F2ciSVp-e4V1Kkj9Ntw

www.nuclphys.sinp.msu.ru (Aaepnas ¢usuka B latepuere).

www. college. ru/fizika (ITogroroBka k EI'D).

www.kvant.mccme.ru (HayqYHO-TIOMYJISIPHBIN (PU3NKO-MaTeMaTHISCKUH JKypHAI
KBaHt»).



https://www.google.com/url?q=http://www.nuclphys.sinp.msu.ru&sa=D&ust=1461749049255000&usg=AFQjCNFnskr7hEEYdUNE03Jx8mD0XgTX6A
https://www.google.com/url?q=http://www.kvant.mccme.ru&sa=D&ust=1461749049256000&usg=AFQjCNGYK0hmG6m4THYFSMfsfz2cJYALMQ

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JAUNCIHHUITIJINHBI

Kontposb M omeHka pe3yJbTaTOB OCBOCHUS Y4e€OHOH  JUCHUIUIMHBI
OCYILIECTBIISIETCS TperojaBarelieM B IIPollecCe NPOBEACHUS IMPAKTHYCCKUX
3aHATAW U J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TakKe BBIIOJIHEHUS
00y4YaromMUMUCS WHIUBUAYAJIbHBIX 3aIaHUH, TPOCKTOB, UCCIETOBAHUM.

@®opMbI U METOAbI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yYeHust

Pe3yabTaThl 00yueHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

JIMYHOCTHBIE: PelTUHrOBBII KOHTPOJIb
— YCTOMYMBBINA HHTEPEC K UCTOPUU U TIOCTHXKEHUSIM B 00J1acTH
€CTECTBEHHBIX HaYyK, YYBCTBO TOPJAOCTHU 32 POCCUICKHE
€CTECTBEHHbIC HAYKU; pedeparoB u
— FOTOBHOCTH K MPOJIOJKEHUIO 00Pa30BaHMsI, TOBBIIICHIIO
KBaM(uKauy B n30paHHON MPOo(heCCHOHATBHOM e TENIbHOCTH C
WCIIOJIb30BAaHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX HAYK; BrinmonHeHne TeCTOBBIX U
— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUI B 001acTH
€CTECTBEHHBIX HAYK JIJIsl YEJIOBEKA M OOIIECTBA, YMEHUE
UCIOJIb30BaTh TEXHOJIOTMYECKUE JOCTH)KEHUS B 00J1aCTH (PU3UKHU, | PEIICHUE PACUCTHBIX
XUMUH, OUOJIOTHH JIJISl TIOBBIIIICHHUSI COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO PAa3BUTHS B BEIOpAHHOM MpodeccHoHanbHOM
JesATeIbHOCTH; [IpomexxyTounas
— YMEHHUE NIPOAHAIU3UPOBATh TEXHOI'€HHBIE MTOCIEACTBUS AJIs
OKPY>KaIoIen cpefibl, OBITOBOM M TPOU3BOACTBEHHOM
JIeATEIbHOCTH YEJIOBEKA; ¢ hepeHIIMPOBAHHBIT
— FOTOBHOCTh CAMOCTOSITEIFHO JI0OBIBATH HOBBIE JUIsI CE0s
€CTECTBEHHO-HAYUHbIE 3HAHUS C UCIOJb30BAaHUEM JJIsL 3TOTO
JIOCTYITHBIX HICTOYHUKOB UH(OPMAIINH;

— YMEHHUE YIPABJISTh CBOECH MO3HABATEIbHOM ESITENbHOCTHIO,
MIPOBOJIUTH CAMOOIICHKY YPOBHSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHUE BBICTPanBaTh KOHCTPYKTUBHBIEC B3aMOOTHOIIICHUS B
KOMaH/Ie 10 PeIIeHHI0 O0IKX 3a/1a4 B 001aCTH €CTECTBO3HAHMUS,
MeTamnpeaMeTHbIe:

- OBJIaJIcHWEC YMEHUSIMH U HaBBIKAMH Pa3JUYHBIX BHJIOB
MO3HABATEJIbHON AESATENbHOCTH ISl M3YYEHHUs Pa3HbIX CTOPOH
OKPY>KaIOIIEeT0 €CTECTBEHHOTO MHUPA;

- TpPUMEHEHHE OCHOBHBIX METOJOB TNO3HaHHs (HaOmOaeHUS,
HAy4YHOTO DJKCIIEPUMEHTA) [UIi U3YyYCHUs Pa3IUYHBIX CTOPOH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpA, C KOTOPHIMA BO3HHUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHOHAIBHOU cdepe;

- YMEHHUE OINpEAeNsATh UENH U 33/Ja4d JESITeTbHOCTH, BHIOUPAThH
Cpe/CTBa JJIsl UX JTOCTHIKEHUS Ha MTPAKTHUKE;

- YMEHHUE HCIOJIb30BATHh PA3JIMYHBIE UCTOYHUKH JIJISl MOIYYEHUS
€CTECTBCHHOHAay4YHOW  WHGOpMAIMM W OLCHHMBATh €€
JIOCTOBEPHOCTB ISl IOCTUKEHUS MTOCTaBJICHHBIX LENei U 3a/ay;
npeaMeTHbIe:

- cOPMUPOBAHHOCTH MPEICTABICHUN O IETOCTHON COBPEMEHHOM
€CTECTBEHHOHAy4YHOW KApTUHE MHpa, MPHUPOJAE KAK €IUHOU
L[EJJOCTHOW CHCTEME, B3aUMOCBS3M 4YEJIOBEKa, MPUPOJABI U

IToaroroBka cooOIIEHHH,
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oOmecTna, MPOCTPAHCTBEHHO-BPEMEHHBIX Maciitabax
Bcenennolii;

- BJIQJIcHHE 3HAHUSAMH O HaumOojee BAXKHBIX OTKPBITUAX U
JOCTIDKEHUSIX B OOJIACTH E€CTECTBO3HAHMWS, MOBIUSABIIMX Ha
SBOJIIOIMIO MPEACTABICHUI O MPUPOJE, HA Pa3BUTUE TEXHUKU U
TEXHOJIOTHi;

-c(pOpMHUPOBAHHOCTh YMEHHUS NPUMEHATH €CTECTBEHHOHAy4YHBIE
3HAHUS JJIs1 OOBSCHEHMS OKPYKAIOIIMX SBJICHUH, COXpaHEHHS
3I0pOBBs, oOOecriedeHus OE30MaCHOCTH KU3HEAEATEIbHOCTH,
Oepe’)KkHOTO  OTHOWIEHWST K TNPUPOZAE,  PAIMOHAIBHOTO
MPUPOIONIONIL30BAaHUS, @ TAKXKE BBINIOJHEHUS POJIU TPAMOTHOTO
NOTpEOUTENS;

- c(hOopMHpPOBAaHHOCTh MPEACTABICHUNH O HAYYHOM METOJE
NO3HAHUS TPHUPOABI W CPENCTBAX M3YYECHUS MEraMmupa,
MaKkpoMHpa u MUKPOMHPA; BJIa/ICHUE prueMamMu
€CTeCTBEHHOHAYYHBIX HAOJIOACHUHN, OMNBITOB, WCCICAOBAHUN H
OLICHKH JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTATOB;

- BIIQJICHWE TIOHATUIHBIM amlIapaToM €CTECTBEHHBIX HayK,
MO3BOJISIONIMM TI03HABaTh MHUP, YYaCTBOBATh B JIUCKYCCHSIX IO
€CTECTBEHHOHAYYHBIM BOINPOCAM, HCIIOJIB30BATh  Pa3UYHbBIE
UCTOYHUKU HMH(OpPMALUU JUIsl TOJATOTOBKHM COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCHTbCA K coobmenusm CMU, coaepkammm
HaYYHYIO HH(OpMAIHIo;

- ¢hopMHPOBAaHHOCTh YMEHUN TOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOT'0 3HaHUS JUISl KaXKJI0T0 YeIoBeKa
HE3aBHCHUMO OT €r0 MpopeCCHOHANBHON AEITEIbHOCTH, pa3InyaTh
(axThl ¥ OIICHKH, CPAaBHUBATH OIICHOYHBIEC BBIBOBI, BUJETh UX
CBSI3b C KPUTEPHUSIMH OIICHOK U CBSA3b KPUTEPUEB C OMPEIEICHHOM
CHCTEMOH IIEHHOCTEH, OOIIMX 3a1a4 B 00JIaCTH €CTECTBO3HAHMS.




