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1. Heanb u 3a1a4u M3yYeHUs1 TUCHUTIIMHBI

1.1. llesan 1 3axa4u U3YUYEHUsI JUCITHIIMHBI

Llenv Oucyuniunvr — GOPMUPOBAHHE CPEACTBAMH C€CTECTBCHHOHAYYHOW KapTUHBI MHpa

VHHUBEPCATHHOW KOMIETCHIIMH, XapPaKTEePHU3YIOMIEHCS CIOCOOHOCTHIO OCYIIECTBISATh TIOUCK,

KPUTHYECKUI aHalu3 M CHUHTE3 WMH(OpMalWU, MPUMEHSITh CHUCTEMHBIN MOJIXOJ JUIsl pelleHus

MOCTaBJICHHBIX 33/1a4.

3aoauu oucyuniunol:

1) u3yunth, OOOOIIUTH ©  CHCTEMATU3UPOBATH OCHOBHBIC  IMOHATHS  COBPEMEHHOI'O
€CTeCTBO3HAHUS, CPOPMUPOBATH OOIIME NPEICTABICHUS O pe3ylbTaTax HCCIeIOBAHUS
MHUKPO-, MaKpPO- ¥ METaMHpa;

2) yCBOUTb OCHOBBI METOJa HAyYHOTO IIO3HAHUS, CHUCTEMHOTO TIOJXOJa, TMPHHIIUIIBI
KPUTHYECKOI0 aHAJIM3a U CUHTEe3a HHPOpMaIuy;

3) paccMOTpeTh MECTO W POJIb YEIOBEKa B MPHPOJE, B3aUMOCBS3b CCTCCTBEHHOHAYYHBIX H
TyMaHUTaPHBIX 3HAHHIA,

4) pa3BUTh  CIIOCOOHOCTH TPHUMEHCHUS ©CTECTBCHHOHAYYHBIX 3HAaHMA HM  yMCHHHA B
npodecCuoHaNbHOM NeSTEIbHOCTH U B TOBCETHEBHOM JKU3HH,

5) popmMupoBaTh YMCHHS MPUMEHSTH JOrHYeCKHe (GOPMBI M TPOIEAYPHI, CIIOCOOHOCTH K

peduiekcuu Mo MOBOY COOCTBEHHON U UY)KOH MBICTUTENIBHON AEATeIbHOCTH; YMEHUS aHAINU3a

HUCTOYHUKOB WH(OPMAIMK C LEIbI0 BBIBICHHUS HMX IMPOTHBOPEYMU W TOWCKA JOCTOBEPHBIX

CYXKICHHM; yMeHHs (OPMYIMPOBKUA COOCTBEHHBIX CYKIEHUH U NPUHATUS OOOCHOBAHHBIX

peLeHui.

1.2. IlepeyeHb IUIAHMPYEMBbIX Pe3y/bTATOB O0y4YeHHs] MO JMCHUILUIMHE, COOTHECEHHBIX €
YCTAHOBJIECHHBIMH HHIMKATOPAMHU JOCTHKEHUs KOMIIETeHINH

Kon xomnereHnu VK-1

dopmyaupoBKa Crnioco0eH oCyIecTBIATh MOUCK, KPUTUUECKUI aHAJIU3 U CUHTE3

KOMIIETEHITNH nH(pOpMaLIUY, TPUMEHSATh CUCTEMHBIN MOIXO sl pEIICHUS
IIOCTABJICHHBIX 3a7a4

Nunukarop NYK 1.1 lemoHCTpUpYeT 3HaHUE OCOOEHHOCTEH CUCTEMHOTO U

JIOCTHOKCHHUS KPUTUYECKOTO MBIIIUICHHS, ApTyMEHTUPOBAHHO (hOPMUPYET

KOMIIETEHIINH COOCTBEHHOE CYXKJEHUE U OIIEHKY UH(OpMAIK, TPUHUMAET

000CHOBaHHOE pelIeHNE

NVYK 1.2 [Tpumensiet noruueckue GopMsl ¥ IpoLeaypbl, CIOCOOEH
K pediekcuu 1o moBoAy COOCTBEHHOM M Uy>KOW MBICIIUTETLHON
JEATEIBHOCTH

NVYK 1.3 Ananusupyer UCTOUHUKH HH(OPMALIUH C IIEIIBIO
BBISIBJICHMSI MX IPOTUBOPEYHH U IOUCKA JTOCTOBEPHBIX CY)KIECHUN

1.3. BociutarenbHasi padoTa

Hamnpasnenue Tunel 3aga4 ®opmbl pabOTHI
BOCHHUTATEIbHONU pabOThI

HAYYHO-UCCIICAOBATCIIbCKAA Heﬂarorl/lquKHﬁ BBICTYIIJICHUC C DOKJIAA0OM
paboTta 00yyaromuxcs CONPOBOXKIEHUS

Tpa)KIaHCKOE BOCIIUTAHUE METOINYECKU WHTEPAKTHUBHOE 00CYXIEHUE TOKIIAI0B
Ha MPAKTHYECKOM 3aHSATHU

1.4. MecTo AuCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOl NPOrpaMMbl

ZII/ICHI/IHJ'H/IHa «ECTGCTBGHHOHay‘—IHafI KapThHa MHpPa» OTHOCHUTCA K 00s13aTeIbHON  YacTH
yaeOHoro rmiaHa. TpeOoBaHHS K MPEIBAPUTEIHHOW TOITOTOBKE OOYYArOIIETOCs: 3HAHUS I10
(1)I/ISI/IKG, XUMHA ¥ OWoJIornd B OO0BEME IIKOJIBLHOI'O Kypca. HpI/I OCBOCHUU JUCHUIIIINHBI
HCIIOJIB3YIOTCA 3HaHUWsA, TIIOJYUCHHBIC IIPpU MIYYCHHHU JUCHUIIIIMHBI ((I/ICTOpI/IH Poccuny.
HI/ICHI/IHHI/IHa BHOCUT BKJIaJl B H3YUCHHUC MeTOHOHOFHLIeCKOﬁ YacTh TyYMaHUTApPHBIX H
C€CTCCTBCHHOHAYYHBIX JUCIUIIINH.



1.5. OcoGeHHOCTH peajn3auuy I CUUILTHHBI
JlucuuiuiHa peann3yercst Ha PYCCKOM SI3bIKE.

2. Oobem AUCHUIIIMHBI

Bun yaeOHoO# paboThI 1Mo cemecTpam Bcero, Axanem. N3 nux
3aYETHBIX qachl B (hopme
€IMHHULL MIPAKTUYECKOU
MIOJITOTOBKU
OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI 2 72
CEMECTP 3
KonTakTHas pabota ¢ npenoaBarenem:
AyIUTOpHBIE 3aHATHUS (BCETO) 30
3aHsATUS JEKIIMOHHOTO TUTIA 16
JlaGopaTopHbie pabOThI -
3aHsTHUsI CEMUHAPCKOTro THIIA -
[TpakTHueckue 3aHATHS 14
KCP -
CamocTosTenapHas paboTa 00y4Jaronuxcs 42
Bun npomexxyTouHoii arTectanuu: 3a4er 0

3. Conep:xanue QM CHUATNIIAHBI

3.1. Pa3zgenbl AUCHMILIMHBI M BUABI 3aHATHH (TeMATHYeCKHH IJIAH 3aHSITHIA)

Pa3fiensl ¥ TeMbl JMCIUILIAHE] | Bcero | Ayn [Jlex [J1a6 [IIp | Cem | KCP | CP
1. Cmanognenue ecmecmeeHHOHAYYHOU KAPMUHbL MUPA

1.1. Hayunoe mno3Hanue  sIBIECHUH

TIPUPOIBI. CraHoBIeHHE Hay4JHOTO 4 2 2 4

€CTECTBO3HAHHUSL.

1.2. EcrectBo3nanue B CpenHue Beka U

Hosoe  BpeMmsa.  DkcrnepuMEHTaNbHOE 6 9 5 4

ecrectBo3Hanue. EctectBozHanme 18-19

BEKOB

2. Cospementvle npedcmasiienus 0 MUKpoMupe

2.1. EcrecTBeHHbIE HayKH B IKHU3HU

COBPEMEHHOTO oOmrecTna. Passutue 4 2 2 2

ATOMHUCTHYECKUX MPEACTABICHHH.

2.2. CTpoeHue aToma. 10 5 4 6

2.3. CTpoeHHEe aTOMHOTO sfpa. 6 3 2 4

2.4. DneMeHTapHbIE YaCTULIBL. 4 2 2 2

3. Cospemennvie npedCmasieHuss 0 MAKpo- U me2amupe

3.1. Kiaccuyeckue mpencTaBiIeHHS O 6 3 2

MIPOCTPAHCTBE ¥ BPEMEHH.

3.2, CrierasibHast TeOPHst OTHOCHTEITBHOCTH. 6 3 2 4

3.3. O0rmas Teopysi OTHOCUTEIHHOCTH. 4 2 2 2
4. buonoeuueckas xkapmuna mupa. Xumuyecxkue KoHyenyuu

4.1. Kvzab. DBOIOIIMOHHAS TEOPHS. 4 2 2 2

4.2. buochepa, Hoochepa U IUBUITH3ALIHS. 4 2 5 2

CamMoopraHu3anys ¥ CHHEpPreTHKa.

4.3. XuMHAYECKHE KOHIIEIIUN: JBOJIFOLMS
XUMUH, COBpEMEHHast XUMUSL. 4 2 2 2
EcTecTBeHHOHAYYHBIE aCTIEKTHI YKOJIOTHH.

5. Acmpoguzuueckasn kapmuna mupa

5.1. Bcenennas. 4 2

NN
NN

5.2. ConmHeyHas cucreMa. 3Be3/bl. 4 2

Bcero 72 30 16 14 42




3.2. 3aHaTud JeKIMOHHOI0 THIIA
CEMECTP 3

Jlexuus 1.

Tema: EctecTBEeHHblE HayKd B >KU3HU COBPEMEHHOro oOmiecTBa. Pa3BuTme aTOMHCTHYECKHX
IIPEACTABICHUMN.

Kpamxkas annomayus x nekyuu.

Ecmecmeennble HayKu 6 HCU3HU COBPEMEHHO20 00Wecmad.

1) EctecTBeHHbIC, TEXHHYECKHE, TyMaHUTAPHBIC HAYKH.

2) EnuHCcTBO MUpa IPUPOIBI.

3) Unrerparust HayK.

4) EcTecTBEeHHOHAayYHOE MBIILICHUE.

5) HayuHblif METOI ITO3HAHHS.

6) Poisib ecTecTBEHHOHAYYHBIX JOCTHIKCHHI B HICTOPHU M KOHKPETHOM KU3HU YEIIOBEKA.
7) IIpenmer ecTeCTBO3HAHMSL.

Pazeumue amomucmuueckux npeocmaegneHui.

1) 3apoxieHne AaTOMUCTHYECKHX MTPEACTABICHHI B aHTUYHON HaYKe.

2) Atomucruka B HoBom BpeMeHH.

3) Pa3zBuTHe aTOMHUCTHYECKHUX MIPEICTABICHUI B COBPEMEHHOH HayKe.

4) TIpsiMoe OJTBEPIKACHUE UICH aTOMU3MA.

5) MosekyssspHO-KUHETHYECKasl TEOPHSL.

Jlexnus 2-3.

Tema: CtpoeHue aToma.

Kpamxkas aunomayus k nexyuu.

1) UccnenoBanue SBICHUS JIEKTPOJIU3A.
2) Karoampie ay4n.

3) DiekTpoHHAas TEOPHSI METAJIOB.

4) Teopuu CBETOBBIX SIBICHHH.

5) PeHTreHOBCKHE JIyUH.

6) OTKpbITHE PAHOAKTHBHOCTH.

7) IlnaneTapHasi MOJIENb aTOMA.

8) [IpoTHBOpeUns MIIAHETAPHOM (SIIEPHOMN ) MOJICITH.
9) Atom Pezepdopaa-bopa.

10) [TpuHIUI COOTBETCTBUSL.

11) BonHOBBIE CBOWCTBA BEIIECTBA.

12) Tabauna J1.11. Menneneesa.

13) TIpuHIHIT OTIOTHHUTETbHOCTH.

Jlexuus 4.

Tema: CTpoeHHe aTOMHOTO S/Ipa.

Kpamxas annomayus x nexyuu.

1) Hyxusionsl. DHeprus cBsi3u spa. Jledekt macc.

2) Jenenue siaep.

3) Heynpagnsiemast siiepHast HelHast peakiusi.

4) Yupasisemas siiepHasi [erHas PeaKiusl.

5) PagnoakTrBHOE M3ITy4eHHE.

6) TepMosiIepHBIiA CHHTES.

7) BnusiHue pagyoakTHBHBIX H3ITy4eHUH Ha OMOJIOTHYECKHE CHCTEMBI.

Jlexkus 5.

Tema: DnemMeHTapHbIEC YaCTHUIIBI.
Kpamxkasa annomayus k nexyuu.
1) Tunsl B3aUMOICHCTBUS.



2) YacTuiisl ¥ aHTUYACTHIIBI.

3) Kimaccudukarus s11eMeHTapHBIX YaCcTHIIL.

4) CtanmapTHas MOJCIb.

5) JIBmKeHUE U B3aUMO/ICHCTBUE DIIEMCHTAPHBIX YaCTHII.
6) Boabimoit Anponnsiii Kosnaiiaep.

Jlexmus 6.

Tema: Knaccuueckue IIpeiCcTaBiICHNs O IIPOCTPAHCTBE U BPEMEHU.

Kpamxkas annomayus x nexyuu.

1) OGbIZICHHOE TOHUMAHKE TPOCTPAHCTBA U BPEMCHH.

2) Tormoaoruyeckue U METPUIECKUE XapaKTEePUCTHKH IPOCTPAHCTBA  BPEMEHH.
3) Ucropus npencTaBieHuit 0 MpOCTPaHCTBE.

4) EBKJIHI0Ba TEOMETPHSL.

5) HeeBruinioBa reomeTpusi.

6) Kinaccuueckue mpeacTaBieHus O POCTPAHCTBE U BPEMCHHU.

7) I'paHuIbl IPUMEHUMOCTH KJIACCHYECKUX MPEICTAaBICHHMIA; Tpobaema s¢upa.
8) IpuHIKIT OTHOCUTENLHOCTH ["auies u Teopus 3JIeKTPOANHAMUKN MakcBesia.

Jlexums 7.

Tema: CrnenmaiibHasi TEOPUSI OTHOCUTEILHOCTH.
Kpamxkas annomayus x rexyuu.

1) Mpennockuiku nocrpoenus: CTO.

2) ITocrynatet CTO.

3) OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

4) PesITUBUCTCKOE 3aMe/JICHIE BPEMCHHU.

5) OTHOCHTENBHOCTH MTPOCTPAHCTBEHHBIX PACCTOSIHUIA.
6) [IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.

7) IpeobpazoBanus Jlopenna.

8) Onruueckuii a3 dext ortepa.

9) DaeKTPOMArHUTHOE TIOJIE.

10) DkcnepuMeHTaIbHOE 000CHOBAHUE PEIIATHBUCTCKOTO 3aME/JICHUS] BPEMCHH.

Jlexnus 8.

Tema: OO1mas TeOpUsi OTHOCHTEIILHOCTH.
Kpamxas annomayus x nexyuu.

1) 3akons! Kemiepa.

2) 3akoH BceMupHOTO TATOTEHUS.

3) UnepTHas ¥ rpaBUTALIOHHAS] MACCHI.
4) TIpuHIUIT SKBUBAJICHTHOCTH.

5) I'paBuTaIOHHOE TIOJE.

6) IMoustre 06 OTO.

7) Ipoctpancteo B OTO.

8) CneactBust OTO.

3.3. 3aHATHA CEMHUHAPCKOIO THIIA
Y4eOHBIM MIIaHOM HE MPETYCMOTPEHBI

3.4. IIpakTuyecKkue 3aHATHS
CEMECTP 3

Ha nepBom mnpaktudeckom 3aHsATMH 10 TeMe «HaydHoe noO3HaHWE SIBIEHHA MPUPOJBI.
CraHOBJIEHME HAY4YHOIO €CTECTBO3HAHHUSA» IIPENojaBaTellb HAa KOHKPETHOM IIpUMEpE
MTOKa3bIBAET, KAK JIOJKHBI BBITOJHATHCA M JOKJIAIBIBATHECS PE3YJIbTAThl BBIOJHEHUS 3a/IaHHUM.
Ha sToM 3aHsATHM OH cOOOLIAeT CTy/AEHTaM IEepedyeHb 3aJaHui Ha CIEAyIOollee 3aHATHE U I10



KaXIOMY 33/IaHUI0 Ha3HAa4yaeT JOKIaguuka. IIpu moAroToBke K MPaKTHUYECKOMY 3aHSTHIO BCE
CTYZIEHTHI TPYNIBI BBHIMOJHSAIOT BCE 33aHUS U IO KaXIOMY M3 HHUX COCTaBISIOT KOHCICKT
oobemoM He Ooinee 0,5 crpanuubl. J{OKIaT4MKH MOMHUMO 3TOTO TOTOBSIT BBICTYIUICHHS IMEpen
ayAUTOpHEH, KOTOpBIE HE MPEATOJIAraloT UCIIOIb30BaHU KOHCIIEKTOB U MHBIX 3amuceil. Llenbto
NPAaKTUYECKUX 3aHATHHA SBISETCA YIIIyOJieHHe 3HAaHWNH METOJOB KPUTHYECKOTO aHalu3a u
OLICHKM HAy4YHBIX JOCTIKCHUH, a Takke (HOpMHpPOBAHHE YMEHHUH OCYIIECTBISTH ITOHMCK
uHpopmanuu, cobupaTh H 0000maTe (GakTel, OTHOCAIMECS K MNpodecCHOHATHLHON
nearensHOCTH. [locnemyromme 3aHATHS TPOBOAATCS MO TaKOMy JK€ IUIaHY, HO BMECTO
IPEernoIaBaTessl pe3yabTaThl BHIIOIHEHUS 33JaHUI MPE3EHTYIOT TOKJIAUUKH.

[IpakTuueckoe 3andarue 1.

Tema: Hayunoe no3Hanue siBieHui npupojisl. CTaHOBIIEHUE HAYYHOTO €CTECTBO3HAHUS.

Ilepeuenv 3a0anuii:

Hayunoe nosnanue signenuti npupoovi.

1) VsicHUTE JIOTUKY HAYYHOTO TIO3HAHUS SBJICHHS IIPUPO/IBI HA KOHKPETHOM MPHMEPE.

2) Kpatko omuiute HMCTOPUIO OTKPBITHS M HCCICIOBAaHHMS MAarHUTOB M MAarHUTHOTO IIOJIf,
aKKypaTHO cj/iefiaiiTe HeoOX0AUMbIe UILTFOCTPAIUH.

3) 3anuinuTe COBPEMEHHBIC MPEACTABICHUS O MArHUTHOM IOJie¢ 3eMJIM M €ro 3HAYCHUH IS
JKU3HU Ha 3eMJIe.

4) IpuBeanTe MPUMEPHI TPUMEHEHHSI MATHUTHBIX SIBJICHUN B COBPEMEHHBIX TEXHOJIOTHSAX.

Cmanognenue Hay4Ho20 ecmecmeo3HaHUsL.

BuumarensHO mpociyiaiiTe, 3aKOHCIEKTUPYHTE U MIPOaHAIM3UPYITE pacckas3 IpernoaaBaress,

chopMynupyiTe U 33aiiTe BOMPOCHL.

1) 3apoosicoenue nayunvix snanuit (IV-II moic. 0o n.3.). TlpencraBbTe pe3ysbTaThl H3yYCHUS
COBPEMEHHOT0 HH()OPMALIMOHHOTO MPOCTPAHCTBA O MPOOIEMe 3apOKICHHUS HAYUYHBIX 3HAHHM.
CrnenaiiTe KpaTKoe CTPYKTYpPUPOBAaHHOE COOOIIEHHE O €CTECTBEHHOHAYUYHBIX JOCTHXKEHMSIX
Meconoramuu, Erunrta, Manuun, Kuras. Ykaxure ucrnonb30BaHHbIE HCTOYHUKY HHPOPMALIUH.

2) Hauanouwiti oman pazeumusi anmuynou nayku (I meic. 0o n.s.). IlpeacraBbre pe3ysbTaThl
U3YYEHUS COBPEMEHHOTO HH(POPMAIIMOHHOTO MPOCTPAHCTBA, COJAEPXKAIIETO CBEACHUS O
HAYyaJbHOM JTale pa3BUTHUsI aHTUYHOM Hayku. Crenaiite 0030p IOCTHIKEHUN HaTypajbHOU
dunocopun, acTpoHOMHUH, MaTeMaTHKW B VyKazaHHbIM mepuo. OxapakTepusyiite
€CTECTBEHHOHAy4HbIE B3TJIsA1bI 3eHOHa, [Tudaropa, [1naTona.

3) Ecmecmsosnanue Apucmomens. IlpeacraBbTe pe3yabTaThl MOMCKa HHOOPMAIIUK O Pa3BUTHH
UJEeH CHCTEMaTH3allud 3HaHWW, MPUBEAUTE IMPUMEPHI B3IJISA0B APHUCTOTENS Ha IPOLECC
MO3HAHUS, IBIYKEHUE, MATEPUU U T.1I.

4) Ecmecmeosnanue 6 -1 6 00 n.5. (amnmunckuti nepuod). OxapakTepu3yHTe TOCTHKCHUS
Anexcanapuiickoit mkonsl: EBkmuna, Apxumena u ap. [IpuBeaute KOHKpETHBIE MPUMEPHI
JIOCTUKEHUH YYEHBIX.

5) Ecmecmeosnanue 6 I-1I 6 00 H.3. (epexo-pumckuil nepuod). Packpoiite cyTb cuctembl Mupa
KnaBous Iltonemes. Ykaxkure, Kakue €CTECTBEHHOHAy4YHBIE IPEICTABICHUS OTPAKEHbI B
tpyae Tura Jlykpenus Kapa «O npupoge Bemieit». OxapakTepusyiiTe nepuos| ynaaka.

[IpakTuueckoe 3ansTue 2.

Tema: EcrectBo3Hanue B Cpennue Beka 1 HoBoe BpeMs. DKCIIEpUMEHTAIbHOE €CTECTBO3ZHAHMUE.

EcrectBo3nanue 18-19 Bekos.

Ilepeuens 3adanuii:

Ecmecmeosznanue ¢ Cpeonue eexa u Hogoe 8pemsa. dxcnepumenmanbHoe ecmecmeosHatue.

1) Penueuosuwiti sman pazeumus ecmecmeoznanusi. OXapakTepu3yuTe M TPOWLIIOCTPHPYITE
IIpUMEPaMH CXOJJACTUYECKHUN THIl MBIIIJICHUS. Y Ka)KUTE NIPUYMHBI YIIaJKa HAYKH B 3allaHO1
EBporie. HazoBuTe uepTbl pa3BUTHS €CTECTBEHHBIX HAyK B IEPUOJ] CPEIHEBEKOBBS.
PackpoiiTe mpeanocbulK U 3HAaYEHUE TMOSABJICHUS YHUBEPCUTETOB U POJIb PA3BUTHUSI TEXHUKHU
JUIS HAYKHU. Y KOKUTE HayuHble B3risabl P. bakoHa.



2) [Ipeonocwiiku u 0cobenHoCmu pazeumus HAyKu cpeonesekosoeo Bocmoxa. Cpenaiite
CTPYKTYpUPOBAHHBIN M0 00JaCTsIM 3HaHMS (MaTeMaTuKa, aCTPOHOMUS, MEXaHUKa, MEIUIIHA
U T.J1.) 0030p JOCTIDKEHHH apaOCKHX Y4eHBIX: Xope3mu, ABulleHHa, Anb-bupynu, Yiyroexk,
AJbXa3€H U Ipyrux.

3) Ecmecmeosnanue snoxu Bospooicoenus. TlpoaHanusupyite HTPEANOCHUIKH M CYTh HAyYHOMN
pesomoniun ~ H. Konepuuka.  Oxapakrepusyite  (GakTbl, MOCIY)KHBIIUE  OCHOBOM
TeJIMOLIEHTPUYECKOHN UeH, MUpOBO33peHueckoe 3HaueHue padotr H. Konepuuxka.

4) bopvba 3a cenuoyenmpuyeckyro cucmemy mupa. [IpoaHanu3upyite U0 MHOKECTBEHHOCTH
IJIaHETHBIX cucteM B OeckoHeuHou Bceenennoit (/Ix. bpyno). [ladite dopmynmupoBku u
npousuIocTpupyiite pucynkamu 3akonsl 1. Kennepa. Kpatko uznoxute Ouorpaguu y4eHbIX.

5) Pazsumue mexHuku 6 Nepuod CpPeoOHe8eKo8bs — NPeONOCHLIKA IKCNEPUMEHMANbHO2O
ecmecmeo3nanus. KOHKpeTHBIMU MpuMepaMud OOOCHYHTE TO, YTO TEXHUKAa B MEPUOJ
CPEIHEBEKOBbsSI OKa3ajla BJIMSHUE Ha DPa3BUTUE €CTECTBO3HaHUsA. Paccmorpure mnpumepbl
TEXHUYECKUX JOCTHKEeHUW JleoHapno na BuHUYM, pacKpOWTe METONO0IOTMYECKOE 3HAYEHUE €r0
UCCIIEIOBAaHUM.

6) Memooonoeus I'. I'anunes. OxapakTepu3yiTe MPOIECC 3apPOXKICHUE KIIACCHUCCKON MEXaHUKH.
Haiinure onmcanus wuccnenoBaHuil [amwies W yKaKHTe WX 3HAYCHHWE UL PEIICHUS
(dyHIaMEeHTANBHBIX MPOOJIeM ecTecTBO3HaHMs. ONHIINTE ero BKJIaJ B CTAHOBJICHHE HJIEH
TeJIMOLIEHTPU3MA. YKaXUTE CTPYKTYPY HAy4HOro MeToJa no3Hanus no I'. [Nanunero.

7) Ecmecmegennonayunvie uccieoosanusi M. Hoiomona. OxapakTepu3yiiTe eCTeCTBEHHOHAYYHbIC
uccienoBanus . HeroToHa, nuHamMuueckoe OOOCHOBaHUE TEIMOLICHTPUYECKONW CHCTEMBI
Mupa, 3akoHbl HploTOHA.

8) Baoicnetiuwue omxkpoimusi ecmecmeosnanus 16-18 eexos. IlpuBeanre IpuMephl HCCIEI0BAHUI
yuenukoB ['. Taymmnes. Onummre padotel D. Toppuueiin Mo MCCIeT0BaHUI0 aTMOCHEPHOTO
JIaBJIEHUs, HacOChI, CKOHCTpyupoBaHHble O. ['epuke. YkakuTe HanpaBieHUs UCCIEIOBaHUMH,
obecneuniue nodexy aromuctuku (P. boitne u np.).

9) BHuMareIbHO MPOCITyIIAaiTe COOOIICHHUS TOBAPHIICH, CHOPMYIUPYHTE U 3aaliTe BOMPOCHI
1o TeMe 3Tux coobueHui. [Ipoananusupyiite nonydeHHyo U3 cOOOUIEHUN MHQOpMAIUIO U
COIOCTaBbTE C UMEIOLIEHCS Y Bac — chopMyIHpyiiTe KpaTKOe AOMOIHEHUE.

Ecmecmeosznanue 18-19 gexos.

Ilepeuenwv 3a0anuii:

1) Omkpoimue nonesoii popmor mamepuu. CucreMaTH3UpyiTe MHOOPMAIUIO O HAKOIUICHUH
¢dakTOoB B 00ONacTu sneKTpUyecTBa M MarHetusma. CrenaiTe CTpYKTYpUPOBaHHBIH 0030p
uccienoBanuii B 3toil obmactu B 18-19 BB. (V. ['mmnbept, O. I'epuxe, 1. Kymon u ap.).
Oxapaktepusyiite (akTbl O B3aUMOCBSI3M 3JEKTPUUECTBA U MAarHeTU3Ma, IOJIyYE€HHBIE
. Aparo, I'.-X. Opcrenom, A.-M. Amnepom, M. dapaneem.

2) Teopus anexkmpomazrumnozo nons. Packpoiite cymHocTs Teopun Jx. MakcBesa, ONMUIINTe
OTBITHI, OOECIEUNBIINE €€ IKCIIEPUMEHTAIbHOE 000CHOBAaHHUE. Y KaXXUTE OCOOEHHOCTH padboT
I'. I'epua.

3) Cmanosnenue knaccuueckou mepmoounamuku. OXapakTepusyWTe B3Il Ha TMPUPOLY
Temia, cymecrBoBaBmme or Jpesned ['pemuun no P. Maiiepa u [Ix. [Dxoynsa. Ykaxkure
IIPUYMHBI SBOJIIOIIMH 3TUX B3TJISAI0B.

4) 3akon coxpamenusi SHepeuu, menjogvle Mawiunbl. lIpecTaBbTe pPeE3ybTaThl OUCKA
uH(pOpPMallUl U CTPYKTYPHUPOBAHHO M3JIOKHUTE HCTOPUIO OTKPBITHS 3aKOHAa COXpaHEHHS
sHepru. [Iponabnronaiite npuMepsl U 0OBSICHUTE PA0OTY TEIIOBBIX MAIllKH.

5) BHuMarenbHO MpociymaiTe cooOIIeHUs TOBapHIIeH, CPOPMYIUPYITEe U 3aaiiTe BOMPOCHI
1o TeMe 3TuX coobuieHuit. [Ipoananu3upyiite nMoNydeHHYIO U3 COOOLIEHUH HHPOPMALUIO U
COIOCTaBbTE C UMEIOLIEICS Y Bac — chopMyIHpyiiTe KpaTKOe JOMOJIHEHUE.



[TpakTryeckoe 3ansTue 3.

Tema: Kv3Hb. DBOIIOLMOHHAS TEOPUSI.

Ilepeuenwv 3a0anuii:

Kusnw.

1) Omauuue odicusoco om  mescusoco. Bewecmeennas ocnoeéa  owcusnu.  [lpuBemute
KJIacCU(UKaLMI0 HayK O XUBOM. C HCHOJIb30BaHUEM KOHKPETHBIX IPUMEPOB PACCKAKHUTE O
GYHKIUAX, MPUCYIINX KUBBIM OopraHu3Mam. [lepeuncnnure u oxapakTepu3yiTe XHMHUECKUE
DJIEMEHTHI, TPEOOJAArONIMe B JKUBBIX OpraHU3Max; HEOPTaHWYECKHUE MOJICKYJIBI,
OpraHHYECKHUEe MOJIEKYJIbl, MAKPOMOJIEKYIbI. J{aliTe ecTecTBeHHOHAYYHOE OHSTHUE KU3HU.

2) Konyenyuu  6osnuxnoeenuss oicusnu Ha 3emne. IlpeactaBbTe pe3ysbTaThl HM3Y4CHHS
COBPEMEHHOT0 MH(OPMAIIMOHHOTO MPOCTPAHCTBA 00 HJIEAX, JEKAIIUX B OCHOBE KOHLEMIUN
KpealmoHn3Ma, CIIOHTAHHOTO 3apPOXKICHUS, CTAIIMOHAPHOTO COCTOSHUS, TAHCTICPMUU, KPATKO
paccMOTpHUTE TEOPUI0 OMOXMMHYECKOW HBOJIONMHU. llepeuncnure ydeHBIX, 0OOCHOBABIIMX
pa3IMYHBIC MTOJIOKCHHS KOHIICTIITUH.

3) Hauano scusnu na 3emne. OUUIIATE yCIOBUS Ha 3eMile IPH BO3HUKHOBEHUH KHM3HU C TOYKH
3penust Teopun A.U. Onapuna. IlpeacraBbre pesynbraThl moucka MHGopManuu o (Qaxrax,
KOTOpBIE OOBSACHSIET U HE OOBSACHSET 3Ta TEOPUSI.

4) Cmpoenue u pasnosuonocmu kiemox. CTPYKTYpPUPOBAHO H3JIOKHUTE HCTOPHIO CO3aHUS
KJIETOYHOW TeopuH, oxapakrepusyite Bkiaj yueHblx (A. JleBenryk, P.I'yk, P.Bpoys,
P. Hlneiinen, T. IIBanH u 1pyrux).

D801I0YUOHHASL MEOPUS.

1) Cmanosnenue udeii 36omoyuu. Jlaiite OHATHAE YBOJIONMOHHON Teopuu. [lepeurcianre Tamnbl
CTAHOBJIEHUS 3BOMIOUMOHHON Teopuu. Omnumure wunen K. Jlunnes, X.-b. Jlamapka,
K. broddona, mocayxuBIIHEe PA3BUTHIO SBOIIOIMOHHON TEOPHUH.

2) Deonoyuonnass  meopus 4. [apsuna.  TlpencraBpTe — pe3yibTaThl  MMEIOIIUXCS B
MH(OPMALlMOHHOM IPOCTPAHCTBE CBeACHMM 00 sBomonuoHHoil Tteopun Y. [lapBuna.
HazoBure »skcnepumeHTanbHble (AKThI, JIEXKAIIME B OCHOBE TEOPUHM JBOJIOLMU, HX
TEOPETUUECKOE O0BSICHEHUE U IPAHULIbI TIPUMEHUMOCTH.

3) I'enemuxa. 3axonvl nacneoosanuss I. Menoens. BeloenuTe NPEINOCHUIKA — 3aKOHOB
HACJIEIOBAHMsI, PACKpONTe CyTh OKCHEpUMEHTalbHBIX uccienoBanuii ['. Mengens,
CIeJTaHHBIX UM BBIBOJIOB U UX 3HAUEHUE JJIsl TOHUMaHUS 3BOJIIOLINH.

4) [aneonmonocuueckue 3pol 36omoyuy. O4eHb KPaTKO CAeTaiTe 0030p €CTECTBEHHOHAYUHBIX
MpeJICTaBICHUH 00 BOIIOIMH )KUBBIX OPraHU3MOB Ha 3eMIie, BBIAEISAS CaMOe CYIIECTBEHHOE
B pa3jMyYHbIC MAICOHTOJIOTHYECKHUE SPbl (XMMHUYECKHE U (PU3MYECKHe YCIOBHUS, KIIIOUEBHIE
W3MEHEHHUs pPAaCTEeHUl W JKMBOTHBIX). 3allOJIHUTE TaONWIly, B KOTOPOH MO KaXI0H u3
NAJICOHTOJIOTUYECKUX 3P OTMedYaeTcss BpeMs, (U3MYEeCKHe YCIOBUS Ha  3eMile,
XapaKTEePUCTUKA KUBBIX OPTAHU3MOB.

5) BuuMarenbHO MpOCITyIIaiTe COOOIICHHUS TOBAapHIICH, CHOPMYIUPYHTE U 3a7aliTe BOMPOCHI
o Teme ATuxX coodbmenuii. [Ipoananu3upyiTe MOTYyUYEHHYIO U3 COOOIICHUI MH(MOPMAIUIO U
COIIOCTaBbTE ¢ UMeIoIIeiics y Bac — chopMyIUpyiTe KpaTKoe TOMOIHEHHE.

[TpakTryeckoe 3anstue 4.

Tema: buocdepa, Hoochepa u nuBuIM3anKsa. CaMoOpraHU3alys U CHHEPTeTHKA.

Ilepeuenwv 3a0anuii.

1) Paseumue sxocucmem, ux ocobennocmu u uepapxus. JlaiiTe TOHSITHS SKOCHCTEMBI,
HOMYJISIIMM, KPYrOBOpOTa 3HEPIHM, NPHUBEAUTE NPUMEPHI 3KocucTeM. Hapucyiite cxemy,
MOKa3bIBAIONIYIO HEPAPXUI0 MAaTEPUU: OT JIEMEHTAPHBIX YaCTHIL 0 Oruochepsl.

2) 3axonvl sKxonocuu. PackpoliTe CyTh 3aKOHOB MHHHMYMa, TOJIPAHTHOCTH, KOHKYPEHTHOTO
UCKJIIOYEHUSI, OCHOBHOTO 3aKkoHa sKkoyioruu. Jlaiite (opMylIMpOBKHM 3aKOHOB M TIPUBEIMTE
pe3y/bTaThl TMOWCKAa MPUMEPOB UX TPOSBICHUS, OIMUCAHHBIX B PA3IUYHBIX MCTOYHUKAX
uH(popmaImu.

3) buocghepa: epanuywr duocgepwi, yuenue B.U. Bepnadckoeo. Ykaxute (HakTOphI, 3aJ1a0IIHE
rpanuibl 6uocdepsl. Chenaiite puCyHOK, MOKa3bIBAIOLINI pa3HOOOpa3ue KU3HU Ha Pa3HbBIX
PacCTOSHUSAX OT YPOBHSI MODS.



4) Hoocghepa: yuenue B.HU. Bepnaockoco. IlpuBenute cBeneHuss U3 Oworpapuu  y4eHOro,
pacKpoiTe CyTh MOJOKEHUH ero yueHus o ouocdepe u Hoochepe.

5) llonsmusi  camoopeanusayuu u  cuHepeemuxu. BHHUMaTelnbHO UW3y4HTE  TMPHUMEPHI
caMOOpraHu3alliil B JKUBOW W HEXUBOW mpupoze. lIponabmronaiite BuaeodparMeHT WIH
¢dororpaduu, TmOKa3bIBAIOIIME SBJICHUE CAMOOPTaHWU3allMM HAa IOBEPXHOCTH Macla.
[To3HaKOMBTECh C TOHATHEM CHHEPIreTHKH. YSCHUTE B3aMMOCBS3b MPEICTABICHHUNA 00
IKOCHCTEeMax, Onocdepe, Hoocdepe ¢ MOHATHEM CaMOOPTaHU3AIUH.

6) BHuMarenbHO MpociymaiTe cOOOLICHNs TOBapHIICH, CHOPMYITUPYHTE U 3a7aliTe BOIPOCHI
10 TeMe TUX cooOueHuid. [Ipoananu3upyiTe MONydeHHYIO U3 COOOIICHHU HHPOPMAIIHIO U
COMNOCTABbTE C MMEIOIICHCs y Bac — chopMyIHpyiiTe KpaTKoe AOTOIHEHHE.

[TpakTrueckoe 3ausTHE O.

Tema: XvUMUYECKUE KOHLIENUMU: IBOJIOLMS XUMUH, COBPEMEHHAs XUMHs. ECTECTBEHHOHAy4YHbIE

ACTEKTHI SKOJIOTHH.

Ilepeuenwv 3a0anuii:

Xumuueckue Konyenyuu: 360110YUs XUMUU, COBPEMEHHAS XUMUSL.

1) Dsomoyus  xumuyeckux 3uanui. VI3I0XKHUTE WUCTOPUIO PA3BUTHS XHUMHH: B JpEBHEH
Hatypbunocopun, B CpeaHue Beka, oxapakrepusyiite pabotsl P. boitna, A.M. byrneposa
(cTpyKTypHasi XUMHS), HOHSTHE SBOJIOLUOHHOM XWMHUH, IPEANOCBUIKM CHCTEMAaTU3aLUs
3JIEMEHTOB, CYTh nepuoandeckoro 3akoHa /[.1. Menneneena.

2) Cospemennwiti cunmes. Kamanus. Tlpoananu3upyiTe pojib CHHTE3a B COBPEMEHHOM MHpE,
JaiiTe MOHSATHE U MPUBEAUTE IPUMEPHI KaTalu3a.

3) Xumuueckuii  cocmaeé  obonovex  3emau. CXeMaTHUECKH HM300pasUTe  JIUarpammy,
MOKA3bIBAIONIYI0, KAKUE PJIEMEHTHl U B KaKMX KOJHYECTBaX Mpeo0ianaioT B 3eMHOU KOpe, B
aTMocdepe, B LIeJIOM Ha TUTaHeTe.

4) IIpupoonvle 3anacel Colpbs. Heopeanuieckoe, opeanuyeckoe coipve. KpaTko OMUIIATE BUIBI
CBIPBS, €r0 MPOUCXO0KIEHUE, PACCMOTPUTE IPOOJIEMY UCTOILEHUS.

5) Cospemennvie u nepcnexkmuenvle mamepuanvl. IlpuBenuTe HalJCHHbBIC BaMH B
MH(OPMALIMOHHOM MPOCTPAHCTBE HWHTEPECHBIE MPUMEPHI COBPEMEHHBIX M IMEPCIEKTUBHBIX
MaTepuasoB U MPOLECCOB, HAIPUMED, MOJIUMEPHI, KUAKUE KPUCTAIIbI, TpadeH u T.1I.

Ecmecmeennonayunvie achekmul 3K0102ulU.

1) Iobanvuvie xkamacmpoger u 260moyus. IlpuBenuTe TpPUMEpHl KaTacTpod KOCMHYECKOrO
Macitaba, TPOUCXOSIIMX Ha Hallel IMylaHeTe B T€UEHHE €€ CYIIECTBOBAHUS, MX IPH3HAKH,
JIOUIE/IINE 10 Hac. YKaXHUTE Pa3IMyHble OOBSCHEHUS KaTacTpod, KOTOpble MOXKHO HalTu B
COBPEMEHHOM HMH(OPMAIMIOHHOM  IpOCTpaHcTBe. PackpoiiTe MOHATHE  HSKOJIOTHYECKOM
KaTacTpodsbl.

2) Knumam npoutioeo, nacmoswezo u 6ydyujeco. OxapakTepusyiTe M3MEHEHHs KiIMMara Ha
Halled IUIaHeTe W MX IIOCIEACTBHUSA: IMEPUOJ OJICACHEHHUs, MATKWMN Kiumar JlpeBHeumen
nuBuian3anuu. llpuBenure npuMepsl H3MEHEHHs KiuMaTa B HCTOPUU LMBUIM3ALUM:
CPEIHEBEKOBas BeCHa, mayoe oneacHeHue B Espome. lIpuBeaure NMpOrHo3bl y4eHBIX Ha
Oynyiee.

3) Iapnuxosvlii 3¢hpexm. Kucnomuwie ocaoku. O3zoHosvie Ovipbi. Ha ocHOBe HHpOpManuw,
umerouieiicss B cetu VHTepHET, U3JI0)KUTE NMPUYUHBI U IMOCIEACTBUS yKa3aHHBIX SIBJICHUH,
METO/bI UX MPEA0TBPAILIEHUS, MEPHI FTOCYIaPCTBEHHON MOJIUTUKU IO 60pbOE ¢ HUMH.

4) IIpobnemvl snepeocoepedicenus. IlpuBenuTe MpUMeEphl 3JIEKTPOCTAHIMN, UX JTOCTOMHCTBA M
HEJIOCTaTKU, BSHeproodecrieueHne B Yamyptuu, [mazoe. [laiiTe moHsATHE W TNpUMEPHI
aNbTEPHATUBHBIX HCTOYHUKOB SHEPTUH.

5) BHumarensHO TpociymaiTe cooOLmIeHUs] TOBapuIIeH, cHOPMYIUPYHTE U 3aJaiiTe BOMPOCHI
1o Teme 3Tux coobueHuid. [Ipoananusupyiite nonydeHHy0 U3 cooOUIeHH UHpOopMauIo 1
COIIOCTaBbTE ¢ UMeEIOILEiCs y Bac — chopMyIUpyiTe KpaTKoe TOTOIHEHHE.



[TpakTuyeckoe 3ansTue 6.

Tema: Bcenennas.

Ilepeuenwv 3a0anuii:

1) Obwass  meopuss  ommocumenvhocmu.  Pacckaxkute, Kak Bbl [OHSJIM  [PHHIMII
HKBUBAJIEHTHOCTHU, OXapaKTEpU3yWTEe IMpeACTaBICHUS O NpocTpaHcTBe U BpeMeHu B OTO.
[TpuBenuTe sKcriepuMenTaibHoe obocHoBanue OTO.

2) I'unomesa  Boavwozo e63pwviéa  (Xpononocus). Ilpe3eHTyiiTe pe3yabTaThl IOWCKA U
cUCTeMaTHU3allMk  WHGOPMAllMd  OTHOCUTEIHHO  COBPEMEHHBIX  €CTECTBEHHOHAYYHBIX
MPEICTaBICHUA O BO3HUKHOBeHMH BceneHHoii. M300pasure cxemy, I[TOKa3bIBAIOIIYIO
COCTOSTHUE MAaTE€pPUH B 3aBUCUMOCTHU OT BpeMEeHHU ¢ MOMeHTa boJbIoro B3pheiBa.

3) Obocnosanue eunomesvt bonvuioeo e3pvisa: 3axon . Xabbna, peruxmosoe usiyyeHue.
[IpencraBpTe pe3ynbTaThl OCMBICIEHUS MHpopManuu o6 ontuueckoM >ddekre Jlomepa u
OOBSICHATE HAa €ro OCHOBE CYTh 3aKoHa XabO0Oia. KpaTko HM3II0KUTE HCTOPHIO OTKPHITHS U
CYILITHOCTb PETMKTOBOTO H3TYYCHHUS.

4) IIpoucxodcoenue xumuieckux snemeHmos 6o Bceenennoil. TlpencraBpTe pe3ysabTaThl OUCKA U
OCMBICJIEHUS MHQOpMAIMK 00 IBOJIOLUU 3BE3[l, KOTOpass OOBSICHSAET PaclpOCTPAaHEHHOCTh
XUMHYECKHUX 3JIEMEHTOB BO BcesleHHOi.

5) Cmpyxmypa meeamupa. Tlepeducnure YpOBHH OpraHH3alldd MaTepUd B MEraMupe.
O6o0umTe TpeAcTaBICHUs O MacmTadax BO BceneHHONH OT MUKpOMHpa 10 Meramupa,
UCIIONB3YS Pa3IMYHBbIE €IUHUIBI U3MEepeHus: (METp, acTpOHOMHYECKas €IUWHUIA, CBETOBOM
roJi, mapcek).

6) BHUMaTebHO MPOCIyIIATe COOOIIEHUST TOBapHUIlel, cHOPMYIUPYIHTE U 3aTaiiTe BOMPOCHI
1o TeMe 3Tux coobueHui. [Ipoananusupyiite nonydeHHyo U3 cOOOLIEHUN MHQOpMAIUIO U
COIOCTaBbTE C UMEIOIIEHCS Y Bac — chopMyIHpyiiTe KpaTKOe AOMOIHEHHUE.

[IpakTuueckoe 3anstue 7.

Tema: ComHeuHast cuCTeMA. 3BE3bI

Ilepeuenwv 3a0anuii:

Conneunas cucmema.

1) Cospemennvie npeocmasnenusi o npoucxoxcoenuu Coaneunoti cucmemvl. KpaTko H3I0KHATE
pe3ynbTaThl MOMCKAa M CHCTeMaTH3alud WHGOpPMAIMU O THUIOTe3aX BO3HUKHOBEHUS
ConHeYHOM cUCTEeMBI, TUTAHET U MaJbIX TeJd COJTHEUHON CUCTEMBI.

2) Connye. Cxematruecku u3obpasute crpoerne CosHIa, 3aMUIITUTE €r0 XUMHUYECKHUN COCTaB.

3) ITnanemsr 3emmuoil epynnel. B paguycax opoutsl 3emiin npuBeaute pacctossuus ot CoiHIa 10
Mepkypusi, Benepsl, Mapca. Ilepeuncnute ux ¢uznuecKkue mMapameTphl, YCJIOBHUS Ha
MOBEPXHOCTAX TUTAHET, CITyTHUKH.

4) IThanemoi-eucanmel. B pagmycax opOUTHI 3emin npuBeaure paccrosuus ot CojHIa 10
KOnurepa, Carypna, Hentyna, Ypana. [lepeuncnure ux pusndeckue napameTpsl, yCIOBUS HA
MOBEPXHOCTAX IUIAHET, CITyTHUKH.

5) Manvie mena Conneunoti cucmemsi. IlpencraBpTe pe3ynbTaThl MOUCKA M CHCTEMATH3ALUH
uH(popMalnu o knaccupukanuu Maiabix e CONHEYHON CUCTEMBI, 1aliTe TOHATHUS CITYTHUKOB
MJIaHET, AacTePOUIOB, METCOPUTOB U Jpyrux Manblx Ten COJIHEUYHON  CHUCTEMBI.
OxapaxkTepu3yiTe X B3auMOAEICTBUE C 3eMJIIEH.

6) BHrMarenbHO MpoCITyIaiTe COOOIICHHUS TOBApHIICH, CHOPMYIUPYHTE U 3aaliTe BOMPOCHI
o TeMe 3TuX coobmieHuid. [Ipoananu3upyiite MOTy4eHHYIO U3 COOOIIeHHH HHPOPMAIUIO U
COIOCTaBbTE C UMEIOLIEHCS Y Bac — chopMyIHpyiiTe KpaTKOe JOMOJIHEHUE.

36e30w0i.

1) Pasmepwvr u macca 36e30. IlpuBemuTe TMpUMEpPbI 3Be3l, YKAKUTE UX Pa3Mepbl U Maccy B
cpaBHeHuu ¢ CoHIEM.

2) Paccmosinue 00 36e30. TlpuBenuTe mpUMEphI 3B€3/1 M PACCTOSIHUS JI0 HUX B CBETOBBIX roJiax,
COIMOCTaBbTE BpEMs PACHpPOCTPAHECHUS CBETa OT 3BE3] CO BpEMEHEM, MPOIICAIINM OT
M3BECTHBIX COOBITHII HCTOPUU YEJIOBEUECTBA JI0 HAIIUX JTHEH.



3) Poorcoenue 36¢30. I3N0KUTE COBPEMEHHBIC €CTECTBEHHOHAYYHBIE MPEICTABICHHUS O MPOIECCEe
00paszoBaHMs 3BE3].

4) Xumuueckuii cocmaeé 36e30. Haiinute W 3amumimTe CrocoObl M Pe3yJIbTaThl ONPEICICHUS
XUMHYECKOT'O COCTaBa 3BE3I.

5) Duepeus 36e30. CHopMyIupyiTe BHIBOA OTHOCUTEIBHO MPUYMUHBI CBEUCHUS 3BE3]T.

6) Dmanwi s60m0YULU 36€30 pazIuuHOU Macchl. TIpoaHATU3UPYIHTE BPEMsI )KU3HH M JTAllbl )KU3HH
3B€3] pa3JIUYHON MaCCHI.

7) Deontoyus xumuueckux snemenmos 60 Beenennoil u scusns 36e30. OObICHUTE MHOTOOOpasue
XHMHYECKHUX 3JIEMEHTOB BO BCesleHHOM.

3.5. JIabopaTopHbie padoThI
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI

3.6. KonTpoub camocTosiTe1bHOI padoThl
Y4eOHBIM IIJIaHOM HE IPETyCMOTPEHO

3.7. CamocTosiTesibHAsi padoTa CTYJI€HTOB

Pexomenryembie OpMBI CAMOCTOATENBHOM PabOThI CTYIEHTOB: 1) ohopmiieHne KOHCIIEKTa MPH
MOJATOTOBKE K MPAKTHUECKOMY 3aHSTHIO; 2) MOATOTOBKA JOKIAAa K MPAKTHUYECKOMY 3aHSATHIO
(u3yyeHHEe MCTOYHUKOB WH(GOpMAallMK, BbIICTICHHE TJaBHOTO, aHalu3, CHCTEMaTU3alus,
(GopMyITHpOBKa OCHOBHBIX MBICIICH M COOCTBEHHBIX CY)KICHHH, OQOpPMIICHHE TEKCTa JOKIaaa B
pabodeii TeTpaau, BbIydHUBAHUE, MMOJArOTOBKA KOMIIBIOTEPHOW Mpe3eHTaIMn); 3) MOArOTOBKA K
KOHTPOJIbHOM paboTe (mouck WMH(GOpPMAlUU B KOHCIEKTE M APYTUX Pa3IMYHBIX HCTOYHHKAX,
KPUTUYECKUM aHAJIN3 U CUHTE3, BEIyYMBAHUE).

4. ®oH OLIEHOYHBIX CPEICTB

@®OC BKJIIOYAET OLEHOYHBIE CPEACTBA TEKYILIETo, MPOMEXYTOYHOI'O M MOCTUTOIOBOTO
koHTpoust (I[Ipunoxenue 1).

5. [lepevyeHb OCHOBHOW M IONIOJIHUTEILHON y4eOHOI JUTEPATYPHI,
HEO0X0AMMOM 1JIsl 0CBOCHUS AUCUMILIUHBI

5.1. OcHoBHas JMTEpPaTypa
1. I'ycetixanos, M. K. Konremniuu cCOBpeMEHHOTO €CTECTBO3HAHUS : YUEOHUK U MPAKTUKYM JJIS

By30B / M. K. I'yceiixanoB. — 9-e uzn., nepepad. u non. — Mocksa : M3narensctBo HOpaiir,
2026. — 464 c. — (Boicmuee obOpazoBanme). — ISBN 978-5-534-16462-6. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/582680 (nara obpamenus: 21.03.2026).
2. Cupugos, B. B. Konnenmuuu coBpeMeHHOTO €CTECTBO3HAHHS : y4yeOHMK A1 By30B / B. B.

Csupunos, E. W. Ceupunosa ; noxn pemakuueit B. B. CBupunosa. — 4-e u3z., nepepal. u
nomn. — Mocksa : UznarensctBo FOpaiit, 2026. — 309 c. — (Beiciee o6pa3oBanue). — ISBN
978-5-534-18951-3. — Tekcr : snekrpoHHbi // OOpa3oBarenbHas taTdopma FOpait

[caiiT]. — URL: https://urait.ru/bcode/585452 (nara oopamenus: 21.03.2026).
3. I'yces, [I. A. EcrecTBeHHOHay4YHasi kapTuHa Mupa : yuyebHoe mocooue / J[. A. I'yces, E. T.

Boakosa, A. C. MacmakoB. — 2-¢ u3a. — MockBa : MOCKOBCKHMI IIeIarorndeckuii
rocymapcTBeHHbI yHUBepcuter, 2024. — 224 c. — ISBN 978-5-4263-0267-9. — TekcT :
anektpoHHbt // Lludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/145675.html (mara obpamenus: 26.03.2026). — Pexum noctyma:
JUISL aBTOPU3UD. MTOJIb30BATENECH.

4. Conomarun, B. A. VcTopus u KOHIIENITUU COBPEMEHHOTO E€CTECTBO3HAHUS : YUYCOHUK ISt
By30B / B. A. Conomarun. — 3-e¢ u3n. — Mocksa : [IEP CO, Aii [lu Ap Menua, 2024. —



463 c. — ISBN 5-9292-0035-1. — Texkct : snextponHbiii // LludpoBoil oOpa3zoBaTenbHbIHN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/140933.html (mara
obparmienusi: 26.03.2026). — PexuM goctyna: 1uist aBTOPU3HUP. MOJIb30BATENCH.

5.2. lono/IHUTeIbLHAS JUTEpPaTypa

1. bopnoBckuii, I'. A. ®dusnueckre OCHOBBI €CTECTBO3HAHUA : y4eOHHMK s By30B / I'. A.
BopnoBckwmii. — 3-e u3n., ucrp. u gon. — Mocksa : UznatensctBo HOpaiit, 2025. — 226 ¢. —
(Beicmiee o6pazoBanme). — ISBN 978-5-534-05209-1. — Tekct : 5IeKTpOHHBIA //
Oo0pasoBarenbHas 1iathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/563688 (mara
obpamenus: 21.03.2026).

2. Kanke, B. A. KoHienuuu COBPEeMEHHOTO €CTECTBO3HAHUS : y4eOHUK ais By30B / B. A.
Kanxke, JI. B. Jlykammna. — Mocksa : M3ngatensctBo FOpaiit, 2026. — 362 c. — (Bsicmee
obpazoBanue). — ISBN 978-5-9916-5051-9. — Texkct : anmexktpoHHbIi // OOpa3zoBareibHAas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/582575 (mara oOpareHus:
21.03.2026).

3. Konuenmum coBpeMeHHOro eCTeCTBO3HAHUSA : y4eOHUK Ui BY30B / o1 obueit penakiueit C.
A. JlebeneBa. — 4-e uzn., ucnp. u gon. — Mocksa : M3mparensctBo FOpaiit, 2026. — 310 ¢c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-21578-6. — Tekct : d1IeKTpOHHBIA //
Oo6pazoBarenpHast mwiathpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582650 (mata
obpamenus: 21.03.2026).

4. KoHIlenuy COBPEMEHHOTO €CTECTBO3HAHUS : YU4eOHUWK JuIsi By30B / moj pemakunued B. H.
JlaBpunenko. — 5-e u3a., mepepad. u non. — MockBa : M3garensctBo HOpaiit, 2026. —
360 c. — (Beicmee obpazoBanme). — ISBN 978-5-534-21242-6. — TekcT : 2JIEKTPOHHBIN //
OopasoBarenbHas iatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582599 (mara
obpamenus: 21.03.2026).

5. 3apunoBa, P. C. EcrecTtBeHHOHayuHas KapTuHa Mupa. OpraHuzanus H HpOBEICHHUE
CEMHMHAPCKHX 3aHATUH M CaMOCTOSTENILHOW pabOThl CTYAEHTOB : Y4eOHO-METOIMYECKOE
nocobue / P. C. 3apunosa, A. P. XacanoBa, B. P. MaxyOpaxmanoBa. — HaOepexubie YenHsl :
HabepexHOoueTHUHCKUI ToCyIapCTBEHHBIN megarornieckuii ynusepeurer, 2016. — 66 €. —
Texkcr : anexktponnsiit // Ludposoit o6pazosarenssiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/60699.html (mata obpamenus: 26.03.2026). — Pexxum mocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENEH.

6. Kisarun, H. B. CoBpemenHas HayuHas kapTHHa Mupa : yueOHoe nocooue / H. B. Knsrun. —
Mockaa : Jloroc, YHuBepcuterckas kuura, 2012. — 264 ¢. — ISBN 5-98704-134-1. — TexkcrT :
anektponnslt // Lludposoit obOpazoBarenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/9108.html (zara obpamenus: 27.03.2026). — Pexxum noctymna: Juist
aBTOPU3HUP. MOJIB30BATEIIECH.

6. [lepeuenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTepHEeT», MpodeccHOHATBLHBIX 023 TAHHBIX U HMH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3yEeMbIX NPHU OCYIIECTBJIECHNH 00pa30BaTeIbHOIO
npouecca 1no IMCUMIIHHE

6.1. Ilepeuenb pecypcoB HHGPOPMANNOHHO-KOMMYHHKAUMOHHOH ceTtn «UHTepHeT»,
HGOﬁXO)II/IMle AJIA OCBOCHUA JUCHUIIIMHbI

1. DneMeHTHI: Hay4HO-TIOMYJISIpHBII poekT. https://elementy.ru/

2. Bonbias coserckas suiukiaoneans. Online-sepcus http://bse.sci-lib.com/

3. IMoptan «OTkpeITOE 0Opa3zoBaHuey. EcTecTBEHHOHAYyUHAs KapTHHA MUPA.
https://openedu.ru/course/urfu/MCS/

4. Tonynspuas Mexanuka. https://www.popmech.ru/



https://elementy.ru/
http://bse.sci-lib.com/
https://openedu.ru/course/urfu/MCS/
https://www.popmech.ru/

6.2. IlepeyeHbr He0OXOAUMBIX NPO(ecCHOHAIBHBIX 0a3 JAHHBIX M HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

1. DnexrponHas 6ubroTeuHas cucrema «tOpaitt». — URL: https://urait.ru

2. DiekTpoHHO-OnbamoTeunas cuctema «Jlauby» (pazmen «CereBas dJeKTpOHHAs OMOIMOTEKa
nenaroruueckux By3oBy»). — URL: https://e.lanbook.com

DekTpoHHO-0MOHOTeuHast cucteMa «Pykonty». — URL: https://lib.rucont.ru/search
MesxBy30BCKast aniekTponHas oubimoreka. — URL: https://icdlib.nspu.ru/

Hayunas snextponnas oudmoreka eLIBRARU.RU — URL.: https:/ww.elibrary.ru/defaultx.asp
Haumonanbhas anekrponnas oubimnorexa. — URL: https://rusneb.ru

[Mpe3unenrckas oubmmoreka umenn b.H. Enpumna. — URL: https://www.prlib.ru

Polpred.com O630p CMU. — URL.: https://polpred.com

N Ok w

7. MeToan4yeckue yKa3aHusi M y4eOHO-MeTOAUYeCKOe odecneyeHmne 1Jis
00y4aromuxcs 1Mo 0CBOCHUIO THCIUIIIHHBI

JlucuuIuiiHa — peaqu3yeTcsi B COOTBETCTBHHM C  yKa3aHHSIMHU «MeTtoanyeckue
PEKOMEHIAIMK 110 OpraHU3alud 00pa30BaTEILHOIO MpPOIECcca MPH OCBOCHHH TUCIUILIAHBI,
pasmenieaasiMu B DMOC yHuBepcurera (€i0s.ggpi.org).

MeTtoanyeckre peKOMEHIANNH JJisi padoThl ¢ MHBAIMAaMHU U tunamu ¢ OB3 pa3menieHbl
B DMOC ynuBepcurera (eio0s.ggpi.org).

8. MarepuajibHO-TeXHUUYECKas 0a3a, MPorpaMMHOe obecrevyeHme,
He00X0IMMOoe /ISl OCYIIeCTBJIEHUs 00Pa30BaTeILHOTO MpoIecca 1mo
AACHUTLINHE

VYuebHblil KOpyc  , ayquTopuu(s) .

B  oOpa3oBarenbHOM  MpolLeCCe  HCHOJB3YETCS  CBOOOJHO  paclpoCTpaHsIeMOe
pOorpaMMHOE 0OecIiedyeHre, B TOM YUCIIe OTEYECTBEHHOTO MPOM3BOACTBA: dKOCHcTeMa STHIeKC,
Mail.ru u ap.

[TonHbIil mepeyeHb MaTepHATbHO-TEXHUYECKOM ©0a3bl M MPOrpaMMHOrO oOecredeHus
pasmemniensl B DMOC yHnuBepcurera (€10s.ggpi.org).

9. PeliTUHT-TVIAH OLIEHKHU YCIIEBAEMOCTH CTY/I€HTOB

Koumponvnaa paboma na nekyuu. 3a 5 MUHYT 10 KOHLA KaXIOW JIEKIIMU CTYyAEHTaM
BIacTCs JIMCTOK Oymarn 40x60 MM B kierky. Ha HeM CTymeHTH numyT (aMIUTHI0 U HOMEP
TPYNIbI, PUCYIOT MaTpuily 3x3 cM, 3amoiHsoT sdyedku mudpamu ot 1 mo 9. Ilpenonasarens
3aunThiBaeT 9 yrBepxkaeHuil. Ecnu uHdopmanys, coaepikamascs B yTBEpXkI€HHH, HETOCTOBEPHA,
CTYZIEHT 3aU€pKHMBAcT COOTBETCTBYIOLMH HOMEp KpecT—HakpecT. OueHka «5» — 9 mpaBWIBHBIX
OTBETOB, «4» — 8 TNpaBUJIBHBIX OTBETOB, «3» — 7 MpaBWIbHBIX OTBETOB, «2» — 6 MPaBUJIBbHBIX
OTBETOB, «1» — MeHee 6 TPaBUIIBHBIX OTBETOB.

Camocmosmenvras nucoMennas paboma Ha npakmuyeckom 3aHamuy. B KoHIe
NPaKTUYECKOro 3aHATHs (HE MEHee JBYX pa3 3a ceMecTp) MPOBOAUTCS MUCbMEHHbIH onpoc (10-20
MHHYT), [OKa3bIBAIOIIMI MMOHUMaHUE CTYJEHTaMH MaTepHaia JEeKUMH U MPaKTHUECKUX 3aHSTHil.
[lpm sTOM paspemiaercsi MONb30BAThCS COOCTBEHHOW TETpajbl0 C KOHCIEKTOM. Pesysbrar
OIICHWBACTCS IO MATHOATHHON mkae. Omenka «5» — 90% mnpaBWIBHBIX OTBETOB, «4» — 70%
NPaBWIBHBIX OTBETOB, «3» — 50% npaBUIBHBIX OTBETOB, «2» — 30% MpPaBUIIBHBIX OTBETOB, «1» —
menee 30 % npaBUIIbHBIX OTBETOB.

Hoknao. Jloknan Ha NPAaKTUYECKOM 3aHATUM OLEHMBAETCS JIByMsS OLIGHKaMHU 110
nATUOAJUTPHON TITKaJie: mepBas — 3a cojepkanue u opopmieHue («5» — pyKOMUCHBINH KOHCIEKT
SICHO CTPYKTYPUPOBAH U XOpPOIIO OpOpMIIEH B pabodel TeTpaau, «4» — pyKOIMUCHBIN KOHCIIEKT
xopomo odopmileH, «3» — HUMEeTCsl aKKypaTHbIH PYKOIMCHBIM KOHCIEKT, «2» — CclielaH



PYKONMCHBIM KOHCHEKT, «1» — TMpeAcTaBlIeH TEKCT B Ie4yaTHOH ¢opme); Bropas — 3a Gopmy
NpeACTaBiIeHNUss MHPOPMALUU, OTBETHI Ha BONPOCHI («5» — JOKJIAX CAEIaH CBOMMHU CIIOBaMH,
JlaHbl BEPHBIE OTBETHI HA BONPOCHI, «4» — JIOKJIaJ] BbIy4YEH, JAaHbI OTBETHI Ha BOIPOCHI, «3» —
JIOKJIaJl YaCTUYHO BBIy4Y€H, JaHbI OTBETHI HA BOIIPOCHI, «2» — JNOKJIAaJ IPOYNUTAH, JAHBI OTBETHI HA
BOIPOCHI, «l» — MOKIaJ NPOYMTAaH IO KOHCHEKTY). 3aJaHus CTyAEHTaM Ha IPaKTUYECKUE
3aHATHUS paclpeseNsoTcs TaK, YTOObl BCE CTYJEHThI MMEIM BO3MOYKHOCTh B TEUEHHE CEMEecTpa
BBICTYIIUTH C JJOKJIAJOM OJAMHAKOBOE YHUCJIO pas.

Paboma na npaxmuueckom 3ansamuu. BeicTaBisieTcst OLEHKA 110 MATHOAJUIBHOM 1IKaie Ha
IPAKTUYECKOM 3aHSATHUM HE TOJBKO TOKJIAJ4MKaM, HO M KaXIOMY CTyIeHTy: «1» — 3azman 1
pa3syMHBIN BONPOC NOKJIAAYUKY WIN CACIAHO JONOJIHEHHE, «2» — 2 BOIPOCa WM IOIOJIHEHMS,
«3»— 3 Bompoca WIM JOMOJHEHUs, «4» — 4 Bompoca WIM AONOJHEHHUs, «5» — 5 u Ooiee
BOIIPOCOB U JOTIOJIHEHUH.

JlBe kommponvHbie pabombl TPOBOAATCS IOCIE 3aBEPIICHUS JIEKUMH U IMPAKTUYECKUX
3aHaTii. OLIEHNBAIOTC 110 IIATHOAJUILHOM IIIKaJIE.
3auem cTaBUTCS aBTOMAaTUYECKH, €CIIA CPEIHUI Oal CTyJIeHTa 1Mo AUCUUIUIMHE HE MEHbIIE 3 U
CTYAEHT UMEET TEeTPaJlb C AKKYPaTHBIMHU coOCMEEeHHOPYYHO OPOPMIICHHBIMU KOHCIIEKTaMH BCEX
JEKUUH, MpaKTUYECKUX 3aHATHM W 3aJaHuil JUIsl CaMOCTOSITENIbHON paboThl. CTYyIEHTHI,
HaOpaBIlIMe HEIO0CTaTOYHOE KOJWYECTBO OAalIOB, JOJDKHBI HAlMCaTh KOHTPOJbHBIE PAOOTHI.
MaxkcumanbHOE KOJNIWYEeCTBO OalioB 3a OJIHY KOHTPONBbHYIO — 5. HeoO0XomammMo BBIYYUTH H
HNUCbMEHHO PACKpPbITh CYTh EPEUUCICHHBIX MOHATUH (1aTh ONpe/eleHue, clieaTh aKKypaTHbINH
PHUCYHOK C TIOSICHEHUSIMH, HAITUCATh HEOOXOAUMBbIE (POPMYJIBI).
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[Tpunoxenue 1

®OHJA ONEHOYHBIX CPEACTB 11O JIUCHUIIJIMHE
ECTECTBEHHOHAYYHASA KAPTUHA MUPA

1. ®oH OLIEHOYHBIX CPEACTB JIs TEKYIIEro KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M MOCTUTOTOBOr0 KOHTPOJIS 10 AUCIUIIJINHE

1.1. Hacrosmuii ®onpn onenounsix cpencts (®OC) mo mucuumimHe «EcTecTBeHHOHAydHAs
KapTUHA MUpay SIBISETCS HEOTHEMIIEMbIM NMPHIIOKEHUEM K paldoueil mporpamme JUCIHUILUIUHbBI
«EcrectBennonayuynas kaptuHa mupa» (PII[]). Ha mannbeiiit @OC pacnpocTpaHstoTcs Bce
PEKBU3UTHI YTBEPKIACHUS, IpeacTaBiieHHble B PI1J] 110 naHHON qucHUIIIMHE.

1.2. OuenuBanue BceX BHUIOB KOHTPOJIS (TEKYyIIEro, MPOMEXKYTOYHOTO, IOCTHUTOIOBOTIO)
OCYILECTBIISICTCS MO 5-TU OAJUTLHOM IIKAJIe.

1.3. Pe3ynbTarhl OlleHUBAHUS TEKYILETO KOHTPOJISI YUUTHIBAIOTCS B PEUTHHTE.

2. llepevyeHb JIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs M0 AUCHHUILIMHE,
COOTHECEHHBIX C YCTAHOBJIECHHBIMH HHANKATOPAMM J0CTHKEHHUS KOMIIeTeHIM i

Kox kommiereniimun | YK-1

DopmyIHpoBKa Crioco0eH OCyLIECTBIATh IOUCK, KPUTHYECKUN aHaJlu3 M CUHTE3

KOMITETCHIIUH uHpOpMAIMY, TPHUMEHSITh CHCTEMHBId TOAXOJ JUIA  PELICHUS
MOCTABJICHHBIX 3a/1a4

WNunukatop NYK-1.1. JlemoHCTpHpYeT 3HaHHE OCOOCHHOCTEH CHCTEMHOTO H

JTOCTHKEHUS KPUTHYECKOTO MBIIUICHHUS, apTYMEHTHPOBAHHO (POPMHUPYET COOCTBEHHOE

KOMIIETECHIIH CY)XJICHHE U OLEHKY HH(OpMALuH, TPUHIMAET 0OOCHOBAaHHOE PEIICHHE.

NVYK-1.2. [Ipumensier noruueckue GopMbl U MPOLELYPHl, CIOCOOEH K
pediiekcud MO0 TOBOAY COOCTBEHHOM M 4YYKOM MBICIUTEIBbHOM
JESTEIbHOCTH.

NVYK-1.3. AHanu3upyer UCTOUHUKU MH(DOPMAIUH C 1IETbI0 BBIABICHUS
WX IPOTUBOPEYHM U ITOMCKA TOCTOBEPHBIX CYXKICHUM.

3. Coaep:xkaHue OLIEHOYHBIX CPEICTB TEKYILIEro KOHTPOJISI U
KpUTEPHUHU UX OLlEHUBAHUA

3.1. Texymmii KOHTpPOJIb OCYIIECTBIISIETCS TpEnojaBaTeseM IUCHUILUIUHBI TPU MPOBEACHUU
3aHATUH B cieayommx ¢opmax: KOHTpOJbHas paboTa Ha JIEKLHH, CaMOCTOSATENbHas
NUChbMEHHas: paboTa Ha MPaKTUYECKOM 3aHSTHUH, JOKJaJ, paboTa Ha MPAaKTHUYECKOM 3aHSATHUH,
KOHTpOJIbHas padoTa.

3.2. ®OpMBI TEKYILIEro KOHTPOJISI U KPUTEPUHN MX OIEHHUBAHUS.

®opma kouTpoJa 1 — KonrposisHas paboTa Ha JIEKITUU
TumnoBast KOHTpOJIbHAS paboTa HA JIEKINU

[IpoBepsiemble KOMMETEHIIMU W WHAMKATOPHI AocTikeHus kommeteHimi: YK-1: MYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BeInosIHEHUS 3aaHUNA: 5 MUHYT

Kputepun ouneHuBaHuA: 3a 5 MUHYT 10 KOHIIA Ka)KIOW JIEKIMHM CTYIEHTaM BBIJAETCS JIMCTOK
oymarn 40x60 MM B xietky. Ha Hem cTyaeHTHI mumyT (GaMuimdio ¥ HOMEpP TPYIIIBI, PUCYIOT
MaTpully 3x3 cM, 3amoiHsIoT s4eiiku mudppamu ot 1 no 9. IlpemonaBatens 3aunThiBaeT 9
VTBEpXKACHUM W3 4ucila MNpuBeNeHHBbIX Hmke. Eciu uHbopmanus, coaepxamasics B
YTBEPKICHUH, HEIOCTOBEPHA, CTYACHT 3a4EPKUBACT COOTBETCTBYIOLIUNA HOMEP KPECT—HAKPECT.



Onenka «5» — 9 MpaBWIBHBIX OTBETOB, «4» — 8 MPaBUIBHBIX OTBETOB, «3» — 7 MpPaBUIBHBIX
OTBETOB, «2» — 6 MPaBWIbHBIX OTBETOB, «1» — MeHee 6 PaBUIIbHBIX OTBETOB.

Tunoevie opmynuposku ymeeprcoenuit Kk KoHmpoavHou pavome na aexyuu 1: 1. Uctopus
SIBJISIETCS €CTECTBEHHON Haykou. 2. dmiocoduss — ryMaHuTapHas Hayka. 3. XUMUsl — eCTeCTBEHHAs!
Hayka. 4. BriepBeie kinaccudukais Hayk BeimonHeHa B 20 Beke. 5. PazneneHue BHYTpU HAyKH — 3TO
uHTerpanus Hayk. 6. O0beauHeHne HayK HasbiBaeTcs auddepenimanueii. 7. EcrecTBeHHOHAYYHOE
MBIIUICHHE oOnupaeTcs Ha (akThl, JIOTUKY M J0Ka3aTedbcTBO. §. HayuHblii meTon mno3HaHus
MPUMEHSETCS TOJIBKO B €CTECTBEHHBIX Haykax. 9. Maremarnka — si3bIK TOJIbKO €CTECTBEHHBIX HayK.
10. fA3bIk MaTeMaTHKH IPUMEHSICTCS B TYMaHUTApHBIX HaykaX. 11. [Ipu moBbIIIeHUN TeMIepaTyphl
CKOPOCTh MOJIEKYJI YMeHblaercsa. 12. BemecTBo cocTOUT U3 HEMOJABMKHBIX aTOMOB. 13. ATom
BOJIOpoJia jerde atoma kene3a. 14. OCHOBHBIM METOJOM HCCIIEOBaHMS B AHTHYHOI Hayke
Obu10 HabmoneHwe. 15. Apucrorens orcramBan uaen aromusma. 16. Xumwmku 18-19 Bekos
OTIPOBEPIIIM TUNOTE3y aromu3Ma. 17. ATOMBI cocTosAT U3 Moisiekya. 18. Monekynsl cocTosT u3
atoMoB. 19. bpoyHoBCcKOe JBMKEHHE TOJITBEPKIAET TUIIOTE3Y aTOMU3MA.

Tunoevie popmynuposku ymeeprcoeHuit K KOHMPOIAbHLIM padomam Ha JaeKyuax 2-3.
1. DnekTpoH TsDKEIee aroma BOAOPOAA. 2. DIEKTPOH HUMEET OTpUIATeNIbHBIA 3apsia. 3.
PenTreHoBckue my4u — 3TO AJIEKTPOHBL. 4. SIBneHne MHTEp(EepEeHIMN TOATBEP)KIACT BOJTHOBOU
xapaktep cBera. 5. Anbga-uactuipl Jserde Oera-dactun. 6. [lamma-uznmyuenue — 9TO
AJIEKTPOMarHuTHbIE BOJIHBL. 7. OCHOBHAs Macca aroMa COCpeOTOYEeHa B 3JeKTpoHax. 8. [lnuna
BOJIHBI PEHTICHOBCKMX Jydeid Ooiblie, yeM y BHJIMMOro cBera. 9. B meramnax umerorcs
cBoOoaHbIe 371eKTPOHBL. 10. 3aKOHBI KJIaCCHMYECKON MEXaHHMKHM TOYHO OMUCHIBAIOT MOBEICHUE
anekTpoHa B atome. 11. CBeToBble KBaHTHI Ha3bIBalOTCS (oToHAMU. 12. ATOMHBIE CIEKTPHI
npencTaBisitoT coboit cepum muHMA. 13. [Toctpoennass Pesepdopnom mimaHerapHas Mozens
O0BSACHSIET YCTOWYMBOCTH aToMa. 14. DieKTpoHaM MPUCYIIU HE TOJIBKO KOPIYCKYISpHbIE, HO U
BOJIHOBBbIE CBOMCTBA. 15. DHeprus anekTpoHa B aToMe MOXKET NMPUHUMATh JIOObIE 3HAYCHHUS.
16. M3ny4yeHne M TOIJIOMIEHHE CBETa AaTOMOM MPOUCXOIUT IPH €ro IMepexo]ie M3 OJHOTO
CTallMOHAPHOTO COCTOSIHUSA B Jipyroe. 17. B mo060ii MOMEHT BpeMEHH MOXXHO TOYHO OTPE/ICIHUTh
KOOpJMHATY U UMIYIbC 3JeKTpoHa. 18. 3aKoHBI KBaHTOBOW (DM3MKH OMHCHIBAIOT TMOBEACHUE
AJIEKTPOHOB B aTOME.

Tunoevie popmynupoeku ymeeprcoenuii K Konmponvnou pavome na nexkyuu 4: 1. Hyknons! —
ATO HEWTPOHBI M AJIEKTPOHBbL. 2. Macca HeilTpoHa B JBa pa3za Oonblie Maccel mportoHa. 3. [Ipu
CIIMSTHUU JIETKUX si7iep dHeprus Boiaensercs. 4. Ilpu pacnage TsKenbIX siep dHEPrus MOrIOMIAeTCsl.
5. B anepHOM peakrope ucnonb3yercs yrpasiseMas LenHas siiepHas peakuus. 6. B aromHoit 6ombe
WCIIOJIL3YETCS yIpapisieMasl LenHas sijaepHas peakuus. 7. [[poTOH uMeeT OTpHUIaTenbHBIA 3apsil.
8. Helitpon umeer oTpuuatenbHblil 3apsaa. 9. Anbga-yactuia — 3710 371ekTpoH. 10. M3otormsl
OTJIMYAIOTCS YUCIIOM HEUTPOHOB. 11. M30TOMNBI OTIMYaroTCs uncaoM poToHoB. 12. [Tponnkaronias
CIOCOOHOCTh O€Ta-u3TydeHHs BbIIIE, YeM y raMMa-u3nydenus. 13. TepMosiiepHblil CHHTE3 IIHUPOKO
NPUMEHSAETCS B ATOMHBIX NIEKTPOCTAHLIUAX.

Tunoevie opmynuposku ymeepircoenuii K KOHMPOIbHOU padome Ha aekuyuu 5. 1.
OJHOMMEHHBIE  TIOJIOCA  MAarHUTOB  OTTAJKHBAIOTCA ~ Onarojaps  I'pPaBUTAIIMOHHOMY
B3aumozeiicteuto. 2. Jlyna gBwxkercs 1o opOute  Omaromapst  AJIEKTPOMAarHUTHOMY
B3anMoJieiicTBHI0. 3. HyKJIOHBI B ijpe NMPUTATUBAIOTCS OJarojapsi CUHJIIbHOMY B3aUMOJIEHCTBHIO.
4. JToza paZinOaKTUBHOTO M3Iy4YEHUs M3MepsieTcs B Kuiorpammax. 5. Tspkenble 3jeMeHTapHbIe
YacTUIBl  Ha3pIBalOTCS  anpoHamu. 6. Yactuipl, oOpasyrompe BEmeCTBO, Ha3bIBAIOT
dbepmuonamu. 7. BzaumonelictBue obecrneunBaeTcs 0o3oHamMu. 8. POTOH 001amaeT Maccol u
3apsaoM. 9. AIpOHBI COCTOAT U3 KBAPKOB.

Tunoevie popmynuposku ymeeprcoeHuii K KOHmMpPOAbHOU padome Hna nexkuyuu 6. 1.B
EBKkiMoBOM reoMeTpuu CymMma yIJIoB TpeyrosibHUKa paBHa 360°. 2. Akcnombl EBknmaoBoi
TEOMETPHUHM JIOTHYECKH CIENYIOT OfHA U3 Apyroi. 3. B 0CHOBE KIacCMYECKHUX MPEICTABICHUN O
npocTpaHcTBe JeKUT EBkinupoBa reomerpus. 4. Tpu 3akona HproToHa nexaT B OCHOBE
KJIACCHYECKOM MeXaHMKH. 5. C TOYKM 3pEeHMs KJIACCHYECKHX IPEACTABIECHUN IMPOCTPAHCTBO



4eThIpeXMEpPHO. 6. C TOUKM 3pEHUsI KJIACCUUECKUX MPEACTABICHUN BpeMsl OAHOMEPHO. 7. Bpems
n3mepsiercst B Merpax. 8. [IyTe u3mepsiercst B cexkynaax. 9. CKOpocTh Tena 3aBUCHT OT BBIOOpa
cucremsl otcueta. 10. Knmaccuyeckue npeactaBieHus: O MPOCTPAHCTBE U BPEMEHH CIIPABEIIHBBI
TOJNBKO TpU CKOpocTH cBera. 11, YyeHble noka3anu CyIIECTBOBAaHHUE CBETOHOCHOTO 3(wpa.
12. OnwiT MaiikenbCoHa OIPOBEPr THIOTE3Y ddupa.

Tunoevie hopmynupoexu ymeepiicoeHuit K KOHmpovHou pavome na naexyuu 7. 1. CKopocTh
CBETa 3aBHCHT OT BBIOOpa CHCTeMbI OTcueTa. 2. PensTuBUCTCKHE SIBICHUS HAOMIOJAIOTCS TPH
CKOPOCTH, OJIM3KOM K CKOpOCTU cBeTa. 3. B crnenuanbHO TeOpUu OTHOCUTENBHOCTH MPOCTPAHCTBO
U BpeMsi He3aBUCHUMBI JApyr or npyra. 4. Ckopocts cBera cocraBmsier 300 m/c. 5. Cer — 310
AIIEKTPOMArHuTHasl BOJHA. 6. PensTUBUCTCKAs TEOpuUsl paccMaTpuBaeT Tela, ABWXKYIIHMECs ObIcTpee
ceera. 7. B CTO coObITHs OHOBpPEMEHHBIE B OJHOW CHCTEME OTCYETa, OAHOBPEMEHHBI B JIFOOOM
npyroit. 8. A. DiiHmteriH copmynupoBan udetbipe mnoctrynata CTO. 9. Ontuueckuii 3ddext
Jlonuiepa siBisieTcs CIeICTBUEM PEISTUBUCTCKOTO 3aMEJUIEHHSI BDEMEHH.

Tunoevie gopmynupoeku ymeepircoeHuil K KOHmpovHou paodome na aexkyuu 8: 1. CTO
U3y4aeT SBJIEHMsS B YyciaoBusX rpaButauuu. 2. [Inmanerst Bokpyr ConHuma ABMXKYTCS 110
okpyxHOCTsM. 3. [maneTsl Bokpyr CoJIHIA IBUKYTCS 110 SJUTMIITUYECKUM TpaeKkTopusam. 4. Uem
nanpliue miadera oT ColsiHLIa, TEM MEHbIIE Mepuoj ee oOpaleHus: BOKpyr Hero. 5. UHepTHas u
rpaBUTAllMOHHAsT MAacchl Tela paBHBl Apyr npyry. 6. B ocnoBe OTO nexutr mnpUHLIHUI
SKBHUBaJIEHTHOCTU. 7. YacTroTa cBeTa, BOCIPUHUMAeMas MNPUEMHUKOM, 3aBHCUT OT CKOPOCTH
uctoyHuka. 8. B o0mieil Teopuu OTHOCHTEIHHOCTH TE€OMETpHUs MpOCTpaHcTBa EBKInaoBa.
9. CymiecTBOBaHME YEPHBIX JBIP U TPaBUTALMOHHBIX TUH3 cieayet u3 OTO.

d)opMa KOHTPOJIA 2 — CamocrosTenbHas NUCEMEHHAs pa60Ta Ha IMPAaKTUICCKOM 3aHATHH
TumoBas caMOCTOSTEIIbHAS MMChbMCHHAS pa60Ta Ha NPAaKTUYCCKOM 3aHATUH

[IpoBepsiemMble KOMMETEHIIMU W HMHAUKATOPHI AocTkeHus kommereHmwit: YK-1: MYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms Beinonnenus 3aganuii: 10-20 Munyt

Kpurepun oueHuBaHUsA: B KOHIE MPAKTUYECKOTO 3aHATUS (HE MEHee JBYX pa3 3a CeMecTp)
npoBoAuTcs NUChbMEHHbIM ompoc (10—20 MMHYT), MOKa3bIBalOIIMM NOHMMAHUE CTYAEHTaMU
Marepuana JIeKIMM M MPaKTHYECKUX 3aHATHHA. [Ipm 3TOM paspemaeTcss mOJIb30BaThHCS
COOCTBEHHOM TETpajpl0 C KOHCHEKTOM. Pe3ynbTaT olLleHMBaeTcs Mo MNATHOAIBHOM IIKale.
Onenka «5» — 90% mnpaBUIBHBIX OTBETOB, «4» — 70% mpaBWIBHBIX OTBETOB, «3» — 50%
MPaBWIbHBIX OTBETOB, «2» — 30% mnpaBuibHBIX OTBETOB, «1» — MeHee 30 % mpaBHIIBHBIX
OTBETOB.

Tunoeaa camocmoamenvnas nucomennas paboma 1

1. IlpuBenute 5 npumepos nuddepeHanm Hayk.

2. IlpuBenTe 5 MpUMEPOB MHTETPAIINN HAYK.

3. YKaxxuTe 0COOEHHOCTH €CTECTBEHHOHAYYHOTO MBIIIIJICHHUSI.

4. PackpoiiTe B3aMMOCBSI3b OHIATUN «TUIIOTE3a» U «TEOPUS».

5. YKaxkuTe OTINYUSA METOIOB «HAOIIOACHUE)» U «IKCIIEPUMEHT.

6. IlpuBeanTe 7 MpUMEpPOB MPOCTHIX BELUIECTB U 7 MPUMEPOB XUMHUYECKUX COEIUHEHHH.

Tunoeasa camocmoamenvran nucbMeHHan pavoma 2

1. Kakue onbIThl JOKA3bIBAIOT CYIIECTBOBAHUE AJIEKTPOHOB B OKPYKAIOIIMX HAc Tenax?
2. Uto Takoe woH? [IpuBenuTe mpuMepsl.

3. Kakumu cBoiicTBaMu 001a/1aeT MeKTPOH?

4. ITouemy [IpeBusas ['penust cuuraercs poauHoi Hayku?

5. Kakue Metoap! ncciaeaoBaHus IPUPOIBI KCIIONB30BaATUCH HAaTypdriocopamu?

6. KakoBbl OCHOBHBIE YepPThl €CTECTBEHHOHAYYHBIX B3IJIZI0B ApUcTOTENA?



®opma koHTpoas 3 — Jloknan
TunoBoit nokmazn

[IpoBepsieMble KOMMETEHIIMM W HWHAWKATOPHI JocTkeHus kommereHmwii: YK-1: MYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BeinonHenus 3aganuii: 5-10 MunyT

Kpurepun oueHuBaHus: NOKIaJ HA MPAKTUYECKOM 3aHATHUU OLECHHMBACTCS ABYMs OLECHKAMH IO
nATUOATUIHHOM IIIKAaJIe:

nepBas — 3a cogepxkanue u opopmiieHue («5» — pyKOIUCHBIA KOHCIIEKT SICHO CTPYKTYPUPOBaH U
xopo1o odopmiieH B paboueit TeTpaau, «4» — pyKOIUCHBIN KOHCIIEKT XOpoiIo ohopMIiieH, «3» —
MMEETCS aKKYpaTHBIM PYKOIMUCHBIA KOHCIHEKT, «2» — CJEJIaH PYKONMHCHBIM KOHCIEKT, «l1» —
MIPEICTABJICH TEKCT B IIeYaTHOU popme);

BTOpas — 3a Gopmy npeacraBieHuss HHGHOPMAILIMK, OTBETHI Ha BOMPOCHI («5» — IOKJIAA CAeIaH
CBOMMH CIIOBaMH, JJaHbl BEPHBIE OTBETHI HA BOIIPOCHI, «4» — JIOKJIaJ BbIyYE€H, JaHbl OTBETHI HA
BOIPOCHI, «3» — JOKJIaJ YaCTUYHO BBIYYEH, JIaHbl OTBETHI HA BOMPOCHI, «2» — JOKJIA]l POYHUTAH,
JaHbl OTBETHI Ha BOIIPOCHI, «1» — JOKIIa] MPOYUTAH MO KOHCIEKTY).

3amaHus CTyJEHTaM Ha MPAKTHUUYECKHE 3aHATUSI PACIPEACIAIOTCS TakK, 4TOOBI BCE CTYACHTHI
MMEJU BO3MOXHOCTh B TEUEHHE CEMECTPA BBICTYIUTh C I0KJIaJOM OJJMHAKOBOE YUCIIO Pa3.

Tunoevie memovl 00K1a008: TeMbl (HOPMYITUPYIOTCS COTJIACHO COACPIKAHUIO MPAKTHYECKUX
sansaTuil (. 3.4. pabodeil mporpammbl), Hanmpumep: «HaudanbHBIN 3Tanm pa3BUTHS AHTHYHON
HaykH (I TbIC. 10 H.3.)», «3aKOHBI IKOJIOTUHU, IPUMEPHI UX MPOSIBICHUSA» U T.A.

®opma KoHTpOJIsA 4 — PaboTa Ha MPAKTUYECKOM 3aHATHU
Tunooe conepxanue padoThl Ha IPAKTUUECKOM 3aHATUU

[IpoBepsieMble KOMIETCHIIMM W HWHIAMKATOPHI AOCTKeHus kommereHimi: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

BpeMH BBIINIOJIHCHU A 3aﬂaHHﬁI B TCUCHHC IPAKTUYCCKOI'O 3aHATHA

Kputepun oreHWBaHUS: BBICTABIISETCS OICHKA MO MATHOAUTLHOW IIKajJe Ha MPAKTHYESCKOM
3aHATHH HE TOJBKO JOKIAAUMKaM, HO M KaXJIOMY CTyIEHTY: «1» — 3aman 1 pa3yMHBbIi Bompoc
JOKJIQAUUKY WUITU CACJIAHO JOTIOJHEHHUE, «2» — 2 BOIPOCa WU JOTIOHEHHS, «3» — 3 Bompoca WK
TOTIOTHEeHHUS, «4» — 4 BoIpoca WK AOMOTHEHUS, «5» — 5 1 0oJiee BOPOCOB U JOMOTHEHUH.

Tunoeoe 3a0anue  cmyoenwmam:  BHMMATEIbHO  BBICAYIIaThb  JOKIAJ ~ CTYZACHTA,
[POAHAJIM3UPOBATh YCIBIIIAHHYI0 U M3Y4YEHHYIO JoMa HMH(pOpMAalMIO, MOATOTOBUTh M 33/1aTh
BOIIPOC, CJIEJIaTh JIONOJIHEHUE K COOOIEHHIO.

Tunogvle cmyoenueckue 60npocsl: Kakie METObI TIO3HAHUS MpeodIiaaii Ha HayalbHOM JTare
pa3BUTHs aHTHYHOM Hayku? [IpuBeanuTe mpuMepsl NPOSIBICHNUS OCHOBHOTO 3aKOHA 3KOJIOTHUH ...
U T.J.

®opma koHTpOJs S — KoHTponpHas pabora
TunoBas KOHTpoOJbHAs paboTa

[IpoBepsiemMble KOMMETEHIIMU W HWHAWKATOPHI JocTkeHus kommeteHmwit: YK-1: MYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BeinonHenus 3aianuii: 45 MUHYT

Kpurepun ouenuBanus: «1» — 20% npaBuiIbHBIX OTBETOB, «2» — 30% HpaBUIIBHBIX OTBETOB,
«3» — 50% mnponeHTOB MPAaBWIBHBIX OTBETOB, «4» — 70% mpaBWIBHBIX OTBETOB, «5» — 90%
NPaBUJIbHBIX OTBETOB.



Tunoeasn konmpoavnan paboma 1

1. YcraHOBUTE COOTBETCTBHE MEXKAY HEPEUHCICHHBIMH TEOPHSIMH U OOOCHOBBIBAIOIINMH HX
(akTamu, FKCTIEPUMEHTaMH, Pe3yJIbTaTaMU HaOII0ACHUH.

Teopus Ne Ob6ocHOBaHUE
Knaccnueckas 1. Vckpusnenue qyya cBeTa BOJIM3M MACCUBHBIX TEI.
MeXaHuKa 2. PaBeHCTBO CKOPOCTH CBETa B Pa3HBIX HHEPLHUAIBHBIX CHCTEMAax
CrientnanbHas TEOpHs oTcyeTa.
OTHOCHUTEIILHOCTH 3. JITMHHOBOJIHOBOE CMEILICHHE B CIIEKTPaX yJaJIeHHbBIX TaNaKTHK,
Obmas Teopus HaOJIronaeMbIX Ha 3eMiie.
OTHOCHUTEIHLHOCTHU 4. Inddyswus.
Teopus bopa atoma 5. Oco0eHHOCTH IBIKEHUSI TUTaHeT.
BOJIOpOJIa 6. UepHsbIe IBIPEI.
MoﬂeKyﬂgpﬂo- 7. BpOYHOBCKOC JBUKCHUC.
KAHETUYECKAst TEOPUI 8. 3aBucnuMocTh BPEMCHU JKU3HHU OJIEMCHTAPHBIX YaCTHUIT OT UX CKOPOCTH.
9. I'paBUTanIOHHBIE JTUH3HI.
10. JIuHeiyaTslif CHEKTp aToMa BOAOPOJA.
11. OcobGeHHOCTH IBMXKEHHS TENl CO CKOPOCTSMH MHOTO MEHBLIE
CKOpPOCTH CBETAa.

2. YCTaHOBUTE COOTBETCTBUE MEXIY MEPEUYUCICHHBIMU OONACTSIMHU 3HAHHUS U CO3JIaHHBIMU
JOJIbMH O0BEKTaMU, B KOTOPBIX NMPUMEHSIOTCS WM UCCIEAYIOTCS SIBJICHUS, OTHOCAIIUECS K
IaHHOI 00JIaCTH 3HAHMUS.

O0JaacTb 3HAHUSA Ne Co31aHHBII 00bEKT

Du3KKa IEMEHTapHbIX YaCTHUIL 1. /JIBurarenb BHYTPEHHETO CrOpaHUSI.
®dusznkKa aTOMHOTO SJIpa 2. bomnbuioit AnpoHHBIN KOJUTAIEP.
DJEeKTpOIMHAMHKA 3. Teneckon Xa00u1.
4
5

Actpodusuka Bonopoanas 6omo0a.
TepmoauHaMuKa ['eHepaTop mepeMeHHOro TOKa.

3. YcraHoBUTE COOTBETCTBUE MCXKAY MNCPCUNUCICHHBIMU 00nacTIMHA 3HAHUA H YUYCHBIMU,
OKa3aBIIMMHU 3HAYUTCIIBHOC BJIMAHNEC HA PA3BUTHUEC JaHHBIX o0OyacTei.

O06JacTh 3HAHMSA Ne Yuenslii

MorteKyIsipHO-KUHETHYECKAs! TEOPHsT 1. T'. Tanuneii. 9. I)x. Makcge.
DNIeKTPOHHAS TEOPHS BEIIECTBA 2. M. ®apaneii. 10. 1. HeroToH.
KBanToBas ¢usmka 3. H. Bop. 11. P. Boiins.
du3sKrKa aTOMHOTO sjpa 4. ]JI.1. Mennernees. 12. 3. Pesepdopa.
CrienpaibHast TeOpUst OTHOCHTENIEHOCTH 5. X. Jlopenu. 13. A. DUHIITEHH.
OO0mas Teopust OTHOCUTEIBLHOCTH 6. M. Kropu. 14. A. JIaByasbe.
DJIeKTPOJMHAMUKA 7.T. Om. 15. M.B. JlomoHOCOB.
Krnaccudeckas MexaHnka 8. 3. llpenunrep. 16. 1. Kyzox.

4. YCTaHOBUTE COOTBETCTBHE MCXKAY TCOPHUAMHU U NU3YIAaCMBbIMU B HUX SIBJICHUSMU.

006aacTh 3HAHUA Ne SIBjeHue

CrienpabHast TEOpUsi OTHOCUTENBHOCTU 1. I'paBuTanus.

OO11as Teopusi OTHOCUTEIBHOCTH 2. Ontuueckuit 3¢ ekt Jomnepa.
DIEeKTPOTMHAMHKA 3. PamnoakTHBHOCTS.

Knaccuaeckast MexaHnka 4. DAeKTpOMarHuTHasI UHAYKIIHSL.

Mo JICEKYIIIPHO-KMHETUYECKAs] TEOPUS 5. I/IBJ'Iy"IeHI/IC 1 ITOI'JIOIICHHE CBETA aTOMaMMU.
KBanToBast husnka 6. Pacmmpenue ten npu HarpeBaHUH.
Du3KMKa ATOMHOTO S/pa 7. CBoOOHOE NajieHue Tela.




5. YKaxuTte, K KaKOH I'pyIIIe ABJICHUNA OTHOCSATCS IIPUHLIMIIBI U 3aKOHBI.

SBjeHusn Ne ITpuHUMIIBI ¥ 3aKOHBI

MexaHnudeckue sIBICHUS . 3akon KynoHna.

TennoBsie SABICHUS . [Ipunnun otHocurenbHOCTH ["amues.
DJIEKTPOMArHUTHEIC SIBJICHUS . lloctynatel bopa.

KBaHTOBBIE SIBIICHUS . 3aKoH COXpaHCHMS SHCPIrUu.
SIBneHus siaepHOit GU3HKH . 3aKOH AJIEKTPOMArHUTHON MHIYKIIHY.
. 3aKOH PaInOaKTHBHOTO Pacmaia.

. 3axon Oma.

. [lepBoe Havano TEPMOIUHAMHKH.

. 3axons! Kemurepa.

10. 3akon BceMupHOTo TSATOTCHMS.

11. 3akonst HetoToHa.

12. IocTynats! cielManbHON TEOPUH OTHOCUTENTBHOCTH.

O 0 1N DN KW —

6. YCcTaHOBUTE COOTBETCTBUE MEXAY BUAAMHU MAaTEPUU U UX XapaKTEPUCTUKAMHU.

Marepus Ne CBOIICTBO, XapaKTEPUCTHKA
Bemectso 1. I'paBuTaLIMOHHOE. 4. DNeKTpOMarHuTHOE.
ITone 2. Teepnoe. 5. T'azoo0pasHoe.
3. Kungkoe. 6. ITnasmenHoe.
7. YCTaHOBUTE COOTBETCTBUE MEXKAY KAPTUHAMH MHUPA U 3aKOHAMM.
Kapruna mupa Ne 3aKoHBI
1. Yetsipe ypaBHEeHUs: MakcBena.
Mexann4eckas 2. 3akoH BcemupHOro TAroteHus.
3. 3aKOH 3JIeKTPOMArHUTHON MHIYKIUU.
DIEKTPOHHAMHYECKAS 4. Tpu 3axona HerotoHa.
5. IlpuHLIKIT PKBUBAJIEHTHOCTH UHEPIIUU U TPABUTALIUU.
6. [IpeobpazoBanus JlopeHna.
PenstuBucrckas 7. IlocTynatsl crieMaibHON TEOPUU OTHOCUTEIBLHOCTH.
8. Ilpunuun HeomnpeaeneHHoctu [ eiizendepra.
9. I'anuneeBCcKUil 3aKOH CIIOKEHUSI CKOPOCTEM.
Ksanroso- 10. YpaBuenue llpenunrepa.
CTaTUCTHICCKAA 11. 3akon Xa06ua.

8. YCTaHOBUTE COOTBETCTBUE MCKIAY 00BEKTaMH U COCTaBJIAIONIMMH HX 3JICMCHTAaMHU.

O0bekT Ne Cocras

ATtom 1. KBapku.

ATOMHOE AP0 2. [1onoXXUTENBHO 3apsSKEHHOE SAPO U AIEKTPOHBI.
AJlpoH 3. ATOMBI.

Mouekyia 4. IIpOoTOHBI U HEUTPOHBI.

9. YcranoBuTe CBSI3b MEXAY GOPMYJIION U €€ CMBICIOM.

®opmysa | Ne Cmbica

v=S/t 1. ®opmyna DUHIITENHHA A1 MAaCChl U DHEPTHUH.
gV 2. CKOpOCTh paBHOMEPHOTO JIBUKEHUSI.
R* 3. 3akoH BceMupHOro tAroreHusl.
a=F/ n} 4. 3axon Oma JuIs y4acTKa IIElu.
E=mc 5. Bropoii 3axon HeroToHa.
E=hv 6. DHeprus GpoToHa.

I=U/R




10. YcraHoBuTE COOTBETCTBUE MCKIY (1)H3H‘-I€CKI/IMI/I BCJIMYMHAMU U CAMHHUIIAMU U3MCPCHU .

Beanunna Ne | Beanunna Ne Exnnnmna usmepenus

DHeprus Jlo3a painoakKTUBHOTO 1. 'epu. 7. Barr.
Macca U3JIYy4CHUS 2. Ixoynb. 8. Kunorpamm.
CkopocThb Cuia 3. Amnep. 9. Bonbr.
MOIHOCTH YacroTa 4. Pan, 03p, 3UBEPT. 10. Cekynpa.
BpeM;{ Hanp;{;}(eHHe 5. MeTp B CCKYHIY. 11. MeTp.
PaccTostaue Cuia ToKa 6. CBEeTOBOI TO/I. 12. HproTOH.

CrnenaiiTe pUCYHKH, COOTBETCTBYIOIIME MTPEII0KEHHBIM Ha3BAHUSIM.

1. Monens aroma Pesepdopna. 2. Nenenue siapa ypana U-235.

3. O6HapyxeHHEe HEOTHOPOTHOCTH
PaaoaKTHBHOTO HU3JTyYCHUS.

4. KoopauHaThl MaTEpUaIbHOW TOUKH
OTHOCHUTEJIBHO CUCTEMBI OTCYETA.

5. Ilepswiii 3akon Kemiepa. 6. IIpuHIMIT SKBUBAJIEHTHOCTH

IrPaBUTALIMU U UHEPLIHH.

Tunosas konmponvnasn paboma 2

1. Vkaxure BpeMs, COOTBETCTBYIOIIEE MEPEUHCICHHBIM OTKPBITUSAM, 3aKOHAaM, H300pETEHUsM,
TEOPHSIM.

OCHOBBI KJ1aCCHYECKON MEXaHUKHU

bo3on Xurrca

Knaccuueckas QJICKTPOJAMHAMUKA

3akoH Apxumena

I'emmmonienTpryeckas cucrema Mupa

PagnoakTHBHOCTH

ITepunonmueckuii 3akoH Meneneena

EBknmoBa reometpus

ATtomHas QJICKTPOCTAHIIU

PemixToBoe H3JTYYCHHC

3aKOH COXpaHEHUS SHEPTUU

ATtomHas bombOa

OtkpbiTHE, 32aKO0H, N300peTenne | Ne | OTKpbITHE... Ne Bpewms
PentreHoBckue J1yuu DIEeKTPOH 4-5 B. 10 H.3
OneKTpOMarHuTHasi UHIYKIUS Hentpon 3 B. 10 H.D
I'nnoresa o CyniecTBOBaHUM aTOMOB IIpotoH 16 B.

. Kownern 19 B.

. Hagajyo 20 B.

. Cepenuna 20 B.
10. Kowner 20 B.
11.21 B.

VENAU AL
[—
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2. YcTaHOBUTE COOTBETCTBHE MEXYy OOBEKTAaMH U MOPAIKaMU pa3MEPOB COOTBETCTBYIOLIUX UM

oOjactell mMpoCTpaHCTBA

O0BbexT Ne | O0bekT Ne Pa3mep Pa3zmep
DneMeHTapHas YacTuIla Anpo atoma 1.10 m. 7.1-10%m.
Opraanyeckasi MAKpOMOJIEKYJIa Knerka 2.10" m. 8.10%m.
MHOTOKJICTOUYHBI OpraHu3M ATom 3.10™ m. 9.10%m.
MHUKpOOpraHu3m DKocucrema 4.10° m. 10. 10"wm.
lanaktuka Bcenennas 5.10° m. 11. 10%°m.
CounHue buocdepa 6.1-10 m.




3. BeiGepuTte enuHAIIBI H3MEPEHHUS, YAOOHBIE IJIs1 OIIEHKH Pa3MepOB 0OBEKTOB.

O0bexT Ne Enununsl usmepenust
I'amaxTuka 1. CantumeTp.
JlmuHa CBETOBOM BOJTHBI 2. CetoBoii rox.
K 3. Merp.

jieTKa 4. Hanomerp.
[Tnanera 3emiis 5. AcTpoHOMHUYECKas eMHHIIA.
MHOrOKJIETOYHBIN OPraHu3M 6. Kumomertp.
Conneynas cucrema 7. MuxpomeTp.

8. Ilapcexk.

4. YCTaHOBUTE COOTHOIICHHEC MCXKAY HIUPOKO UCIOJIB3YECMbIM HJOCTHXXCHUCM HAYKHU U TCXHUKU
N OCHOBHBIM ABJICHHUCM, OTBCTCTBCHHBIM 3a €10 I[CﬁCTBHG.

JlocTHokeHNe HAYKH Y TEXHUKU Ne SIBjienne

CotoBas CBsI3b 1. JleiicTBIE MArHUTHOT'O TIOJIS1 HA TIPOBOTHHK C TOKOM.
DJIEKTPOABUTATEINb 2. DNEeKTpOMAarHuTHas BOJIHA.

AHTUOHOTHUK 3. YabpTpaduoneToBoe U3IydeHHE.

M CKyCCTBEHHOE OCBEIEHUE 4. KuzHenesTenbHOCTh MUKPOOPTaHU3MOB.
DnexTpuueckue mprudopbl 5. DneKTpuYecKre U KBAaHTOBBIE SIBJICHHUSL.
DJIeKTPOHHAS TEXHUKA 6. TepMoTMHAMUYECKUE SIBJICHUS.
®urooporpadusi, peHTreH 7. DNeKTpOMarHuTHAsE UHIAYKLIMSL.

JIBHraTeIb BHYTPCHHETO CrOPAHHS 8. Ypyrue BoaHbl ¢ yacToToH Bbiiie 20 kI'm.
YapTpa3ByKkoBas TMarHOCTHKA 9. DNeKTpOMarHuTHOE M3IydeHue A~1 HM.
Jle3rH(EKIHS «KBapIEBOID» JITAMIIOM 10. DyexTpudeckuit TOK.

5. YcTaHOBHTE COOTBETCTBUE MCKAY STallaMU PA3BUTHUS CCTCCTBO3HAHUA U UX XaPAKTCPUCTUKAMM.

Jran Ne XapakTepucTHKA

Mudonoruueckuii 1. Ha ocHOBe ONBITHBIX (AKTOB CTPOHUTCS THIIOTE3A,
CJEICTBUS KOTOPOM MOATBEPKAAIOTCA SKCIEPUMEHTOM.

Harypdunocodckuii 2. [lo3Hanue HaNpaBICHO HA IMOMCK UCTUHBI M3 HHTEpeca K HEel,
Ha TEOPETUUYECKOE OOBSICHEHUE HAOII0JTaeMbIX SIBJICHUN.

Penurunosueiin 3. [lo3HaHMe OCYIIECTBIISETCS C MOMOIIBIO JIOTUKU, BaXKHYIO
POJIb UTPAET BEPA, OIIOPA HA ABTOPUTET.

Hayunsbrit 4. Tlo3HaHWe HOCUT SMIMPUYECKUM XapaKTep, HAIPABICHO
Ha peLICHUE NPUKIIAIHBIX, IPAKTHYECKUX 3a/1a4.

6. YCTaHOBUTE COOTBETCTBHE MCKIY 00BEKTaMHU MAaKpO- 1 M€ramupa 1 uXx XuMHICCKHUM COCTaBOM.

O0BbexT Ne | O0bekT Ne XHMHYECKHI COCTaB

JKuBble OpraHn3msl Bcenennas 1. H, He...

3eMHas Kopa Atmochepa 3emmn 2.0, Fe, Mg, Si, S, Ni, Ca, Al..

[Inanera 3emis ConHile 3.0, Si, Al, Fe, Ca, Mg, Na, K....
4, N, O, H,0, Ar, COs...
5.0,C,H,N,P,S...

7. YcTaHOBHUTE COOTBETCTBUE MCXKAY aCTPOHOMHUYCCKUM SBJICHUCM U CT'O O0OBSICHEHHEM.

SIBaenue Ne OO0bsicHeHHne

Ce30HHBIC I3MCHCHUS KIUMaTa 1. MaruuTHOE 110J1€ TJIaHETHI.

CwmeHa THS M HOuHn 2. O6pa3zoBanue Ha 3emiie TeHU OT JIyHBI.

®a3bl JIyHbI 3. Hak7noH ocvl miaHeThl K TUIOCKOCTH OPOUTHI.
CeBepHOE CUSTHHE 4. Pa3Has crenenb ocenieHHOCTH JIyHbl ConHIEM.
JIyHHOE 3aTMEHHUE 5. Bpamienue riaHeTsl BOKPYT OCH.

ColHeYHOe 3aTMEHHe 6. [Tonaganue JIyHbl B TeHb 3eMIIH.




8. YcTaHOBHTE COOTBETCTBHE MCKAY MaJICOHTOJIOTMYCCKUMHU 3PaMH U XapPaKTCPHBIMU JIsI HUX

MpU3HAKaMHU.
Jpa Ne IIpusnax
Karapxen 1. lomunupoBaHue AMHO3aBPOB.
[Taneozoit 2. biu3kue K COBPEMEHHBIM 1 COBPEMEHHBIE BUBI PACTEHUI U JKUBOTHBIX.
[Iporepo3zoit 3. OTcyTcTBUE )KU3HU Ha 3eMIle.
Kaitno30it 4. TIpeoOnananuie OTHOKIETOUHBIX OPraHU3MOB, 3aPOXKICHAE MHOTOKJIETOUHBIX.
Me3030i 5. 3apokaeHre OHOKJIETOYHBIX MUKPOOPTaHU3MOB.
Apxei 6. [TosiBiIeHrEe MHOTOOOPA3HOMW KU3HU B BOJIC U HA CYIIIE.

9. YcTaHoBHTE COOTBETCTBUC MCXKAY YUCHBIMH U HAYYHBIMH JOCTUIKCHUAMMU.

Yyenniii Ne Hay4Hoe nocTHKEHHE
P. Boine 1. OTkpBITHE MUKpOOPraHu3MoB. | 8. OcHOBaHWE TAJICOHTOJIOTHH, UIEs
JI.W. Menpieneen 2. OTKpBITHE )KUBOM KIIETKH. BITUSTHUSI KaTacTpo() Ha IBOJIIOIIHIO.
AM. Bymiepos 3. OTKpBITHE spa KICTKU. 9. UccnenoBanue pacTUTENBHON
T. Mennenn 4. bau3koe K COBPEMEHHOMY KJIETKH, KJIETOYHASI TEOPHSL.
MHOHATHE XUMHYECKOT'O 10. [lepuoauyeckas 3aBUCUMOCTD

XK.-b. ‘HaMapK JJIEMEHTA. CBOMCTB XMMHUUYECKHUX DJIEMEHTOB OT
4. Jlapun 5. OCHOBBI CTPYKTYpPHOI MX 3apsIIOB S/pa.
K. JIunnein XHMUH, CBOMCTBA BEIICCTB 11. DBOIMIOLMOHHAS TEOPHS:
A. JleBeHTyK 3aBHUCST OT PACIIONOKECHHS UX HW3MEHYHMBOCTb, HACIEACTBEHHOCTb,
P. T'ykx aTOMOB B MOJIEKYyJIaX. €CTECTBEHHBIH 0TOOP.
P. Bpoyn 6. 3aKOHBI HACTIEJOBAHMS. 12. Knaccudukanus pacteHuii u
K. KroBbe 7. ViccnenoBaHue KUBOTHBIX JKUBOTHBIX.
P 1lLci KJIETOK U TKaHEH, KJICTOYHAs 13. DBOMIOLMOHHAS TEOPHUSL:

- —_JICHAICH Teopusl. CTpeMJICHHE K COBEPIICHCTBOBAHUIO,
T. llsanu yIpaxHeHHe, HacleT0BaHHe.

10. BH6epI/ITe, K KaKkoH KaTCTOPHUH OTHOCATCA ICPCUNCICHHBIC ITIOHATHA.

Kareropus Ne IonsiTus
DKCIIEpUMEHT 1. JInHMM MarHUTHOT'O TOJIS.
SIBnienue 2. [lony4eHue IIEKTPOIHEPTUN HA DIIEKTPOCTAHIUH.
Mopneinb 3. Uzyuenue 3aBucumoctu J/IC MHAYKIMU OT CKOPOCTU JABMXKEHUS
Teopus MarHuTa OTHOCUTEIBHO KaTYIIKH.
IIpumenenue 4. DneKTpoOMarHuTHAsT MHIYKIIHSI.
Ipu6op 5. Amniepmerp.
6. DIeKTpogMHAMUKA.

CﬂenaﬁTe PUCYHKH, COOTBETCTBYIOIHC IIPCIIIOKCHHBIM HAa3BAHUSM.

HWHIAYKIUH.

1. Omeir ®apazges 1Mo SJIEKTPOMArHUTHOU

2. U3mepenue cuiibl Apxumena,
JIEUCTBYIOILIEH Ha TEJIO B BOJE.

3. [TapHuKoBbIN AP DeKT.

4. I'paden.

5. Ctpoenue ComnHua.

6. Llukn HayyHOTrO MO3HaHusA A. DUHIITEWHA.

3.3. Meroanueckue yka3zaHUs 110 IPOBEICHHIO TPOIICIYPHI TEKYIIETO KOHTPOJIS

1. Texymuuii KOHTPOJIb IPOBOJUTCS Ha MPOTSHKEHUHU BCETO CEMECTPA.

2. Coop, 0OpaboTKa M OI[CHWBAaHUE PE3YJHTATOB TEKYIIETO KOHTPOJS MPOBOISTCS IMPEIo1aBa-
TeJIeM, BEYIIUM JUCLUIUIAHY.




3. IlpenwsiBneHNEe pe3ylnbTaTOB OICHUBAHMS OCYIIECTBISICTCS B TEUECHHWE HEACNU TOCTe

MIPOBEICHUS] KOHTPOJIBHOTO MEPOTIPUSITHSL.

Pe3ynbTarhl TEKYyIIEro KOHTPOJIS YUUTHIBAIOTCS B PEUTHHTE IO TUCIUTUIHHE.

5. Bce marepuainbl, MOTy4YeHHBIE OT OOYYAIONIMXCS B XOJE TEKYIIEro KOHTPOJS (KOHTPOJIbHAS
paboTa, AUKTAHT, TECT, OPraHU3aLuUs JUCKYCCHH, KPYIJIOTO CTOJNa, JOKJIaid, pedepaT, OTHET
1o 1a00paTOPHOM paboTe, OTUET 1O MEAArOrHYECKOM MPAKTHKE | T.11.), JOJDKHBI XPAHUTHCS B
TEYEHHUE TEKYILET0 ceMecTpa Ha Kadeapax.

6. CunraTh, 4YTO IOJIOKUTEIBHBIC PE3YIbTATHl TEKYIIETO KOHTPOJS CBHICTEIBCTBYIOT 00
YCIEHOM TIporiecce (POPMUPOBAHMS YKA3aHHBIX KOMITETEHIINI U MHIUKATOPOB JOCTUKCHHS
KOMITETCHIIMH (3TaroB (GOPMUPOBAHKS KOMITETESHIINMN).

&

4. Conep:xaHne OLIEHOYHBIX CPEACTB MPOMEKYTOUHOM aTTeCTAIUU U
KPUTEPHH UX OLlEHUBAHUSA

4.1. TIpomMexxyTOYHAs aTTECTAIUs IIPOBOJIUTCS B BUC 3a4eTa.
4.2. ConmepkaHue OIICHOYHOTO cpenctBa. I[IpoBepsieMble KOMIIETEHIIMM W WHIAUKATOPHI
noctmkenus komnerenmuii: YK-1: UVK-1.1., UYK-1.2., UYK-1.3.

Ilpumepnvie gonpocel u 3ad0anua K 3auemy. 3auem CTaBUTCS aBTOMATUYECKH, €CIIM CPEIHUUN
0amn CTylneHTa HE MEHbIIe 3 M CTYJEHT HMMEeT TeTpallb C aKKypaTHBIMU COOCMBEHHOPYUHO
0hOpPMJICHHBIMU KOHCIIEKTaMH BCEX JICKIMH, TNPAKTUYCCKUX 3aHATHH W 3aJaHuil 1A
camocTosTenbHO  paboThl. CTyAeHThl, HaOpaBIIME HEAOCTATOYHOE KOJIWYECTBO Oaios,
JOJDKHBI HAlMCaTh KOHTPOJIbHBIE pPabOThl. MaKCHMallbHOE KOJIMYECTBO OaioB 3a OJHY
KOHTPOJIbHYIO — 5. 3adanue: BbIYYUTh U MUCBMEHHO PACKPBITh CYTh MEPEUUCICHHBIX MOHATUN
(maTe ompenencHUe, CAeNIaTh aKKYPaTHBIH PUCYHOK C TOSICHCHHSIMH, HAIMCATh HEOOXOIUMBIC

dbopMyIb).

KonrposabHnas padora 1
EcrecTBeHHOHAYYHOE MBIIILICHHE.
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KHHETHUECKOH TEOPUH.
OmneiT @apanes 0o MEKTPOIU3Y.
Karonusie nyun.

Oneit Tonmena-CrroapTa.
Wnrepdepennus.

PenTrenosckue myuu.

CocTtaB pagHoaKTUBHOTO H3ITyUEHHS.
dortordpexr.

10. Mogens atroma Pesepdopaa.

©CoOoNoGA~WDNE

KonTposabHnas paéora 2
IToctynars! bopa.

IIpuHIMO TONOTHUTENBEHOCTH.
IIpuHIMT IPUYUHHOCTH.
Hyxnonsl.

M3oTomsl.

Snepnas peakuus.

Turbl B3aMMOIEUCTBUS.
Krnaccudukanus 3neMeHTapHBIX YaCTHII.
JlentoHsI.

ATIpOHEIL.

Coom~NoupwnE

[EEN

Kontpoasnas padora 3

CBoiicTBa IPOCTPAHCTBA.

CBoiicTBa BpeMEHHU.

EBknuoBa reomerpus.

HeesximnioBa reomerpusi.
l'eonentpuyeckas cucrema Mupa.
I'ennoneHTpudeckas cucremMa MHUpa.
[IpuHIMn oTHOCHTENbHOCTH [ anmes.

NouarwDdE



8. 3akoH cioxeHus ckopoctei [anmes.
9. T'paHullbl IPUMEHUMOCTH KIIACCHYECKHUX MPECTaBICHUI O IPOCTPAHCTBE M BPEMEHHU.
10. CymecTBOBaHHE CBETOHOCHOTO d(Hpa.

Kontponsnas pa6ora 4

OmbiT MaiikenbcoHa.

Teopust OTHOCUTENBHOCTH.

CrneuunanbHasi TEOPHs OTHOCHTEILHOCTH.
OO1mast TeopHsi OTHOCUTEILHOCTH.

[ocrynater CTO: mocTynaT OTHOCUTENEHOCTH.
[ocrynater CTO: mocTynaT WHBAPHAHTHOCTH CKOPOCTH CBETA.
PenstuBHCTCKOE 3aMeICHHE BPEMEHH.
PenstuBHCTCKOE COKpalleHUE Pa3MEpPOB.
[Ipeobpazosanus Jlopenma.
OkcrepumeHTanbHOE moaTeepxkaeane CTO.

Com~NourwNnE

[EEN

KonrpoabHnas padora 5
I'enmoneHTpudeckas cucremMa MHupa.
3aKoH cioxeHus ckopocreit ["ammes.
3akonsl HeroToHa.

3axoH BcemupHOTro TAroTeHHUS.
BbpoyHOBCKOE BUXKEHUE.
[InanerapHas Monens aroma Pesepdopra.
WurepdepeHuus u tudpaxius cBeTa.
OJEeKTPOH.

Hyxnonsl.

CocTaB paJHOaKTUBHOTO H3ITy4YCHHS.

Com~NouprwNnpE

[EEN

Bonpocui k 3auemy

1. Cmanoenenue ecmecmeennonayuno Kapmunvl Mupa.
1.1. Hayunoe nosnanue signenuii npupoosi. Cmanosnenue HayuHo2o ecmecmeo3HaHusl.

Hayunoe nosnanue aenenuti npupoovi.

1) Wctopusi OTKPBITHUS U UCCIICIOBAHUSI MATHUTOB M MArHUTHOTO TIOJIS.

2) CoBpeMeHHBIE MIPE/ICTABICHHS O MATHUTHOM I10JI€ ¥ €r0 POJIHM B J)KU3HU Ha 3emie.
3) MaruuTHO€ 10JIe ¥ COBPEMEHHBIC TEXHOJIOTHH.

Cmanosnenue HayuHo020 ecmecmeo3HaAHU.
1) Bapoxnenue Hayunbix 3Hauui (1V-11 Teic. 10 H.3.).
2) HavanpHbiii 3Tan pa3BuTus anTuaHOM HaykH (I ThIC. 10 H.3.).
3) EcrecTBO3HaHUE APUCTOTEIISL.
4) EctectBo3nanue B I11-1 B 10 H.3. (3JUITMHCKUI IepHO).
5) EctectBo3nanue B I-1l B 10 H.3. (TpeKko-prMCKHii epro).
1.2. Ecmecmeosnanue ¢ Cpeonue eexa u Hosoe spems. Dxcnepumenmaibrhoe ecmecmsaosHauue.
Ecmecmeosznanue 18-19 sexos
Ecmecmeosnanue 6 Cpeonue sexa u Hogoe epems. Ikchepumenmanvrhoe ecmecmeosHanue.
1) Penuruo3Hslii 3Tan pa3BUTHsI ecTecTBO3HAHMUS. CXONACTHUYESCKUI THIT MBIIILICHHS.
2) Ipeamnocbutku 1 0COOCHHOCTH Pa3BUTHUSI HAYKH CPeIHEBEKOBOro BocToka.
3) EcrecrBo3nanue smoxu Bo3poxaenus. Hayunas peomtonus Konepruka.
4) Bopr0a 3a reroIeHTpHYeCcKyto cuctemy mupa. JIx. bpyno, 1. Kerutep.
5) Pa3Butre TeXHUKH B IEPHO]] CPSTHEBEKOBBS — [MPE/IOCHUIKA YKCIIEPUMEHTAITHHOTO €CTECTBO3HAHHSL.
6) Metonomnorus I'. Tamunest.
7) EcrecTBenHOHayuHBIe HccnenoBanus M. HeroToHa.
8) BaxHeiiine OTKPBITHSI eCTeCTBO3HAHUs 16-18 BEKOB.
Ecmecmesosznanue 18-19 gexos.
1) OTkpeiTHE TIONTEBOM (GopMbl MaTepuu. HakorieHue (akToB B 00JACTH AIICKTPUYECTBA U
marHetusma. Y. ['mnsbept, O. I'epuxe u ap. 3akon L. Kymnona.
2) Teopust 3MEKTPOMArHUTHOTO TN, DaKThl O B3aMMOCBSI3H JJICKTPUYECTBA M MarHeTHU3Ma,
nonydennsle J{. Aparo, I'.-X. Opcrenom, A.-M. Amnepom. Pabotsr M. Dapanes, Teopus
x. Makcsenna.



3) CraHOBICHUE KIACCHUECKON TEPMOJMHAMHKH. B3risimel Ha mpupony termia ot JpeBHeit
I'pertun no P. Maiiepa u [Ix. Jxoyns.
4) 3aKOH COXpaHEHHs SHEPTHH, TEIIOBBIC MAIIHHBI.
2. Cogpemennvie npeocmagienus 0 MuKpomupe.
2.1. Ecmecm@ennvle  HAyKu 8  JICU3HU  CcO8peMeHHo2o  obwecmea.  Pazsumue
amomMucmuyeckux npeocmaegieHull.

Ecmecmeennvlie HayKu 8 JCU3HU COBPEMEHHO20 00ujecmaa.

1) EcrecTBeHHBIC, TEXHUYECKUE, TYMAHUTAPHBIC HAYKH.

2) EnyHCTBO MUpa npUpO/IbL.

3) UnTerparus HayK.

4) EcTecTBeHHOHAYYHOE MBIIILICHHE.

5) HayuHbIii METO/1 MO3HAHUS.

6) Posib ecTecTBEHHOHAYYHBIX TOCTHKCHHI B UCTOPHU M KOHKPETHOM JKH3HHU YEIIOBEKa.
7) [Ipeamer ecTecTBO3HAHUSL.

Paszeumue amomucmuueckux npedcmagieHui.
1) 3apokaeHrEe AaTOMUCTUIECKUX TIPEICTABICHUI B aHTUYHOM HayKe.
2) Atomuctuka B HoBom BpeMeHH.
3) Pa3BuTHEe aTOMHCTHYECKHX MPEICTABICHUI B COBPEMEHHOW HayKe.
4) TIpsiMoe OJTBEPIKACHUE UICH aTOMU3MA.
5) MoneKyIsIpHO-KMHETHIECKAs TCOPHSL.
2.2. Cmpoenue amoma.
1) HccnemoBanue SBICHUS JIEKTPOJIU3A.
2) Karomubie ay4n.
3) DieKTpOHHAs TEOPUsT METAJLIOB.
4) Teopuu CBETOBBIX SIBICHHH.
5) PeHTreHOBCKHUE JTy4H.
6) OTKpbITHE PaTHOAKTUBHOCTH.
7) InanerapHas MOJENIb aTOMA.
8) [IpoTHBOpeUns MIAHETAPHOM (SIIEPHOMN ) MOJICITH.
9) Atom Pezepdopna-bopa.
10) IIpuHIMIT COOTBETCTBUS.
11) BosHOBBIE CBOWCTBA BEIECTBA.
12) Tabauna J1.11. Menneneesa.
13) TIpuHIHIT OTIOTHUTETbHOCTH.
2.3. Cmpoenue amomHoz2o s0pa.
1) Hyxuionsl. DHeprus cBsi3u siapa. Jedekrt macc.
2) [enenue siaep.
3) Heympasisiemast siaepHast 1ierHasi peaKius.
4) Yupasisemas siiepHasi [erHast peaKiusl.
5) PajinoakTHBHOE U3ITyYCHHE.
6) TepMosiiepHBIi CHHTES.
7) BnusiHue paroakTUBHBIX U3JTyYCHUI Ha OMOJIOTHUECKUE CHCTEMBI.
2.4. DnemenmapHvle uacmuybi.
1) Tunbl B3aUMOJICHCTBUS.
2) YacTuIlsl ¥ aHTHYACTHIIBL.
3) Knaccugukanus 3neMeHTapHbIX YacTHII.
4) CtanmapTHas MOJEIb.
5) [IBmwKeHne U B3aUMO/ICHCTBUE DIIEMEHTAPHBIX YaCTHII.
6) Bousbrioit Anponnsrit Kosaiinep.
3. Cospemennple npedcmasienus 0 MaKpo- u mezamupe.
3.1. Knaccuueckue npedcmasienus 0 npoOCmMpancmee u pemMeHu.
1) OObIIeHHOE TOHUMAaHUE IPOCTPAHCTBA  BPEMEHH.



2) Tomonornyeckre 1 METPHUYECKUE XapaKTEPUCTHKH MPOCTPAHCTBA U BPEMEHH.

3) Ucropus npeacTaBieHnii 0 IPOCTPAHCTBE.

4) EBKJINI0BA T€OMETPHSL.

5) HeeBruinoBa reomMeTpusi.

6) Kiaccuueckue mpeacTaBieHus O POCTPAHCTBE U BPEMCHHU.

7) I'paHUIbI IPUMEHUMOCTH KJIACCHYECKUX PEICTABICHUH; MpodaeMa 3dupa.

8) IIpuHIMIT OTHOCUTENLHOCTH ["asniies U Teopus AICKTpoIuHAMUKKH MakcBeia.
3.2. CneyuanvHasi meopusi OMHOCUMENbHOCTIU.

1) Ipennoceuiku noctpoenus CTO.

2) [ocrynarer CTO.

3) OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.

4) PesITUBUCTCKOE 3aMe/JICHHE BPEMCHHU.

5) OTHOCHTEIILHOCTD POCTPAHCTBEHHBIX PACCTOSIHUM.

6) [IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJL.

7) IIpeo6pasoBanus JlopeHia.

8) Onruueckuii a3 dext dorrepa.

9) DirleKTpOMarHUTHOE TIOJIE.

10) DkcnepuMeHTaIbHOE 0O0CHOBAHUE PEISITUBUCTCKOTO 3aMe ICHHS BPEMEHH.
3.3. Obwasn meopusi omHocumenbHOCMU.

1) 3akons! Kemiepa.

2) 3akoH BceMHpPHOTO TATOTEHUS.

3) UnepTHas ¥ rpaBUTAIIMOHHAS MACCHI.

4) TIpUHIUIT S5KBUBAJICHTHOCTH.

5) I'paBuTaloHHOE TIOJIE.

6) I[oustre 06 OTO.

7) Ipoctpancteo B OTO.

8) CneacrBus OTO.
4. Buonozuueckan kapmuna mupa. Xumuueckue KOHUenyuu.
4.1. Kuznb. D80110YUOHHASL MEOPUSL.

Kusne.

1) Otirume )KUBOTO OT HEKUBOTO. BelecTBeHHAss OCHOBA JKU3HHU.

2) KoHIenuu BO3HUKHOBEHHUS JKH3HU Ha 3eMiie.

3) Havauio xwu3nu Ha 3emite. Y ciioBrst Ha 3emite Tpy BO3HHMKHOBeHMH u3HH. Teopust A.W. Onapuna.
4) CtpoeHHe 1 Pa3HOBUIHOCTH KIJIETOK, HCTOPHSI CO3aHHsI KIIETOUHOM TCOPHH.

DB0NOYUOHHASL MEOPUs.
1) Cranosnenue uzei sposrorun (K. JTunneit, XK.-b. Jlamapk, XK. brodhdomn).
2) DOBomrounonHas teopust Y. JlapBuHa.
3) I'enernka. 3akoHbl HacenoBaHus ['. Menens.
4) T1aneoHTOIOTUUECKHE IPbI DBOIIOIHH.
4.2. Buocghepa, noocghepa u yusunuzayus. Camoopeanusayusi u CUHepemuKd.
1) Pa3BuTHE 3KOCHCTEM, HX OCOOCHHOCTH M UEPAPXHSL.
2) 3aKOHBI 3KOJIOTUH, TIPUMEPbI TPOSIBICHHS.
3) Buocdepa: rpanuis Ouochepsl, yuenue B.1. BepHaackoro.
4) Hoocdepa: yuenue B.1. Bepuaackoro.
5) [NoHsATHS caMOOPTraHU3aIUH U CHHEPTETHKH.
4.3. Xumuyeckue KOHYenyuu:. 260MOYUsS XuMuu, cospemennas xumus. Ecmecmeennonayunvie
acnekmul 9KOA02UU.

Xumuueckue Konyenyuu: 360110Yus XUMUU, COBPEMEHHAS XUMUSL.

1) DBosonKs XUMUYIECKUX 3HAHUM.

2) CoBpemeHHbII cuHTe3. KaTanus.

3) Xumuueckuii cocTaB 000I09eK 3EMITH.

4) TIpupoaHbIe 3amackl CHIPbs: HEOPTAHUIECKOE, OPIraHUUECKOE CHIPHE.



5) CoBpeMeHHBIE U IEPCTICKTUBHBIC MaTEPUAIIBL.

Ecmecmeennonayunvie acnekmul 3K0102ul.
1) I'moGanbHbBIE KATaCTPOMBI K SBOJIFOLIHSL.
2) Kiiumat mporuioro, HaCTOSIIEro U OyaAyILEero.
3) IMapuukoseiit 3 dexr. Kucmorusie ocaaku. O30HOBBIE ABIPHI.
4) TIpo0GieMbl SHEPrOCOCPEIKECHHUSL.
5. Acmpoghuzuueckas kapmuna mupa.
5.1. Bcenennas.
1) l'umoTe3a BonbIoro B3peiBa (XPOHOIOTHS).
2) O6ocHoBaHKE TUTIOTE3bI Bobioro B3peiBa: 3akoH D. Xab0:1a, pelIMKTOBOE U3IyUYCHHUE.
3) IporcxoxaeHne XUMHYCCKUX DJIEMEHTOB BO BeemeHHOM.
4) CTpyKTypa Merammpa.
5.2. Conneynas cucmema. 36e30ul.

Conneunas cucmema.

1) CoBpeMeHHbBIE TPEACTABICHUS O TPOUCXOKACHUU COTHEYHON CHCTEMBI.
2) CognHire.

3) I1naneTh! 3eMHOM TPYIIIIHL.

4) TInaHeThI-TUTaHThI.

5) Mautbie Tena COTHEYHOM CHCTEMBI.

36e30u1.

1) Pa3mepsl 1 Macca 3BE3/I.

2) Paccrosinue 0 3Be3]1.

3) Poxxenue 3Be311.

4) XuMHUUYECKHIA COCTAB 3BE3].

5) Dueprust 3Be31.

6) DTarsl 3BOIONUH 3BE3/] PA3IMIHON MACCHI.

7) DBOITIOIUS] XUMUYECKUX 3JICMEHTOB BO BceseHHOM 1 %KU3Hb 3BE3/I.

Ilpakmuueckoe 3adanue: TOATOTOBUTH IIPE3EHTALIMI0 IO OJHOMY U3  BOIIPOCOB,
pPacCMOTPEHHBIX Ha MPAKTUYECKHX 3aHATHUSIX, coaepkamlyro He MeHee 10 mHOOpMaATHBHBIX
clIalgoB.

4.3. Kputepun orieHUBaHUS
3ayer BBICTABISIETCS MO pe3yibTaTaM pedTuHra. Ecim oOydaromuiicss Habpai HelocTaToOYyHOe
KOJIMYECTBO 0AJUIOB, TO OH CIAeT 3ayeT.

HIxaJjia oneHUBaHHUA AJI4 3aUeTa

YpoBHHU %

OCBOEHMHS AKaaeMud| OCBOEHUs
HHIUKATOPOB OcHOBHbIE PU3HAKH BbII€JIeHUs] YPOBHS eckasi (peiiTHHT
JAOCTHIKEHHST OIIEHKA oBas
KOMIIETEHIMH OLIEHKA)
Cdopmuposan | CTymeHT MOKa3all JOCTATOYHO MPOYHBIE 3HAHUS | 3a4TEHO 50-100

OCHOBHBIX TIOJIOKEHUH y4yeOHOM AMCLUIUINHB,
YMEHUE CaMOCTOSITENIbHO pEelIaTh KOHKPETHBIE
MIpaKTHUYECKHE  3aJ1a4H, IPEAYCMOTPEHHBIE
paGoueii mporpamMMmoil, OpPHEHTUPOBATHCS B
PEKOMEHJIOBaHHOM  CIPaBOYHOM  JIUTEPATYDE,
yMeeT  MpaBUJIBHO  OLEHUTh  ITOJYYECHHBIE

PE3YJIbTATHI.
He [Ipu oTBeTE BBHIIBUIIUCH CYILIECTBEHHBIE MPOOETHI B He MmeHee 50
chOpMUpPOBaH | 3HAHMSIX  OCHOBHBIX  IIOJIOKEHUH  Y4eOHOH | 3a4yTeHo
JUCLUIIIVHBI, HEYMEHUE c HOMOILIBIO

npenogaBarciid IMOJYYWUTh HNPABHUJIBHOC PCIICHUC




KOHKPETHOM TMPaKTUYECKOW 3aJaud U3 4YHcia
MpeyCMOTPEHHBIX paboyeii mporpaMMoi y4eOHOM
JMCUUIUINHBL

4.4. Meronuueckue ykazaHus M0 IPOBEICHHUIO MPOIeAyphbl IPOMEKYTOYHON aTTeCTalluu

1.

Cpoxu mpoBeJeHHUs] IPOLEAYypbl OLICHUBAHMS: Ha TOCIEAHEM 3aHATHM MO mpeamery. Eciu
oOyJaromuiicss Mo pe3yabTaTaM PEUTHHTOBOM CHUCTEMBI HE HaOMpaeT HYKHOE KOJIUYECTBO
0aJlyIoB, TO CIAET 3aUeT COMVIACHO TPEOOBAHUSM.

. Coop, 00paboTka M OLIEHUBAHHE pE3YJIbTATOB IPOMEXKYTOUYHOW AaTTECTAllUU TMPOBOAUTCS

MIpernoiaBaTesieM, BeIyIINM TUCIHUILIUHY.

. HpeI[BHBJIeHI/Ie PE3YIbTATOB OLCHUBAHUA OCYHICCTBIIACTCA: 110 OKOHYaHUM OTBCTA CTYACHTA U

(bHKCI/IpyeTCH B 3a4CTHOM KHHIKKE U SKBaMeHaHHOHHOfI BCAOMOCTH.

. HpI/I HaJIn4u IMMHUCbMCHHBIX OTBCTOB 06yqa}om1/1xcs1, IMMOJIYUYCHHBIX B XO/€ BKSaMeHaHHOHHOﬁ

CECCHH, MAaTCPHUAJIBI XPAaHATCS B TCUCHUEC MECsLla ITOCJIC 3aBEPIICHNA CCCCHUU HAa Ka(bGI[an.

. ITopsiioK BBINOJIHEHMSI M 3alUTBl KypcOBOW padoThl periiaMeHTupoBaH «llomoxkenuem o

kypcoBoii pabore ®PI'BOY BO «I'nma3oBckuii ToCcy1apCcTBEHHBIN NEAAroru4ecKuii HHCTUTYT
nmenu B.I'. Koponenkoy.

. C‘{I/ITaTb, YTO HOJIOKUTCIIBHBIC PE3YIIbTATHI IIPOMEIKYTOUYHOTO KOHTPOJIA CBUACTCIILCTBYOT 00

YCIIETHOM TIporiecce (POPMHUPOBAHUS YKA3aHHBIX KOMITICTCHIIUN U HHIUKATOPOB JOCTHKCHUS
KOMITETCHIIMH (3TaroB (hOPMUPOBAHHS KOMITCTCHIIHN ).

5. Coneprxxanue OlIeHOYHBIX CPeICTB IS NPOBEePKU cGOPMUPOBAHHOCTH
KOMIIeTEHIIUH ¥ HHANKATOPOB JOCTHKEHUS KOMIIeTeHIUH
(MOCTUTOrOBBIi KOHTPOJIb) U KPUTEPUHU UX OLEHUBAHUS

3agaHus A9 NPOBePKH KOMIIETEHUMH U MHAMKATOPOB JOCTHKeHHsl Kommerenuuu: YK-1:
NYK-1.1.,, UYK-1.2., UYK-1.3.

Konx kommereniimun | YK-1

DopmyIHpoBKa Crioco0eH OCyLIECTBISTh IOUCK, KPUTHUYECKUN aHajlu3 U CHHTE3

KOMITETCHIIUH uHpOpMAIMY, TPHUMEHATH CHCTEMHBIH TOAXOJ JUIA  PELICHUS
MTOCTABJICHHBIX 3a/1a4

WNunukatop NVYK-1.1. JlemMoHcTpupyeT 3HaHHME€ OCOOEHHOCTEM CHUCTEMHOrO U

JOCTHKEHUS KPUTUYECKOTO MBIIIJICHHUs], apT'yMEHTUPOBAaHHO (POPMHUPYET COOCTBEHHOE

KOMIICTEHIIH CY)XJICHHE U OLIEHKY HH(OpMAaluy, TPUHIMAET 0OOCHOBAaHHOE PEIICHHE.

NVYK-1.2. [Ipumensier noruyeckue Gopmbl U MPOLEAYPbI, CIOCOOEH K
pediekcu 1Mo TMOBOAY COOCTBEHHOM W YYKOH MBICIUTEIHHON
NeSITEIbHOCTH.

NVYK-1.3. AHanu3upyer UCTOUHUKU MH(DOPMAIUK C 1IETbI0 BBIABICHUS
WX IPOTUBOPEYMI U ITOUCKA TOCTOBEPHBIX CYKICHUMN.

Bpewms BeinmonHenus 3ananuii: He 6osee 30 MUHYT
1.

Hukomnait Konepauk npeioxui mojenb COTHEUHON CUCTEMBbI, KOTOpasi Ha3bIBAeTCsI:
a) reolIeHTPUYECKas;

0) reJIMoLeHTpHYEeCKas;

B) aHTPOIOLEHTPUYECKAS;

T') raJlakTH4YecKasl.

. KBanToMm cBera sBiIseTC:

a) DJIEKTPOH;
6) anpow;

B) (OTOH;

T) JTEITOH.

. [locTynaTel cienabHOM TEOPUH OTHOCUTEIBHOCTH CHOPMYIUPOBAI:

a) M. ®apaneii;



0) I'. 'anunei;
B) U. HeioToH;
r) A. DHHIITENH.
4. KoHuenmusi, B COOTBETCTBUU C KOTOPOH KHU3Hb HA 3eMiie 3apouiach Onarojapsi 3aHECEHUIO
U3 KOCMOCA, Ha3bIBACTCS:
a) Teopus MaHCIEPMUU;
0) Teopusi CaMONPOU3BOJILHOTO 3aPOKIACHUS;
B) T€OpHUs OMOXMMHYECKOU IBOJIOIIHH;
') KpearmOHMU3M.
5. Hanbonbiyro yacTh BeliecTBa BO BeeeHHOM COCTaBIAIOT 1Ba 3J1€MEHTA:
a) KpEMHUH U YIIIepoJ;
0) yriiepoa u BOJOPOSI;
B) KUCJIOPOJ U T'ENNiA;
') BOAOPOJ U TEIHH.
6. YcTaHoBUTE COOTBETCTBHE MEXAY KapTHHAMU MUpPa U 3aKOHAMHU, TPUHIUTIAMU:

1 | Mexanuueckas a) | [lpunnun neonpenenennoctu ['eiizendepra

2 | DuexTpoaMHaMHYecKas 6) | 3akoH BceMUpHOTo TATOTEHHS

3 | PensTuBHCTCKAs B) | 3aKOH 3JIEGKTPOMArHUTHOW MHAYKLUU

4 | KBaHTOBO-CTaTUCTHYECKASI r) | IlocTynaTel cnenuaibHON TEOPUH OTHOCUTEJIBHOCTH

7. YCTaHOBUTE COOTBETCTBHE MEXAY YUYCHBIMU U HAYYHBIMU JTOCTHXKCHUSAMU:

1 | .. Menneneen a) | 3aKOHBI HACIIEOBAHUS

2 | I'. Mennens 0) | [lepnonuyeckas 3aBUCUMOCTh CBOMCTB XUMUYECKUX JICMEHTOB
OT 3apsJ0B siapa

3 | Y. dapBuH B) | Knaccuduxanus pacteHuil 1 )KUBOTHBIX

4 | K. JIunnaei r) | DBOJIOIMOHHAS TCOPHS: U3MEHUYMBOCTH, HACJIEJICTBEHHOCTb,
€CTECTBEHHBII 0TOOD

8. Ilpakxmuueckoe 3adanue. JIns1 KaKIOTO pUCYHKa BBIOEPUTE MPaBHIbHOE Ha3BaHHUE. YKaXHUTE
HOMEp PUCYHKA B CTPOKE C MOAXOASIIUM K HEMY Ha3BaHHEM.

|Mo,uenb|—-—| Cnepncrteus I

NE-ayuu

p—
| QaKﬂ'—‘ SKcnepumeHTI




Ha3zBanue Homep pucynka

OnsIT 110 Ha6J'IIO,I[6HI/IIO BHCKTPOMaFHHTHOﬁ WHAYKIUA

Mogens atroma Pesepdopna

HI/IKII HaY4YHOT'O ITO3HAHUA

I'paden

ITapHUKOBEIH 2dheKT

HeonHOpoAHOCTH paIlnOaKTHBHOTO M3ITYIEHHUS

Moanekyna JJHK

Jenenune aToMHOrO siipa

Kurou k tecrty:

Howmep 1 2 3 | 4 | 5 6 | 7
BOMNpoca
1-6 | 1-6
Howmep 6 2-B | 2-a
B r a r
MPAaBUIILHOTO OTBETA 3-r | 3-r
4-a | 4-8B

Koy k mpakTrueckomy 3a1aHuto (PELICHUIO MPAaKTUYECKOH 3a1a4n):

HasBanmue

Homep pucyHnka

OnbIT IO Ha6JHOI[eHI/IIO SHCKTPOMaFHHTHOﬁ HHAYKIOUN

Mopaenb aroma Pezepdopaa

]_II/IKJ'I HAaY4YHOI'O ITIO3HAHUA

I'paden

[TapHukoBbIid 3 dexT

HeoHOpOAHOCTE paAMOaKTUBHOTO U3TyYECHUS

Monekyna JIHK

HCHGHI/IG dTOMHOTI'O dJpa

N WO N OOl

Kpurepuu orieHuBaHus:

Kasxip1it ”HAMKATOP JOCTHXKEHHS KOMIIETEHIIMU orleHuBaeTcs B 10 6auios:
e TecroBoe 3ananue orneHrnBaercs B 10 6amo (oTBeT Ha Borpoc Tecta ctouT 0 mim 2 6asa);
e 3amaHus Ha COOTBETCTBHE OIleHUBarOTCA B 10 6ammoB (kaxaoe oreHuBaetcs 0-5 6ayioB)

5 6aNyIoB — MOJHOCTHIO MPABUIIBHO HailIeHHbIE COOTBETCTBUS;
4 Ganna — TpH MPaBUIBHBIX COOTBETCTBUS,

3 Ganna — 1Ba MPaBUIIBHBIX COOTBETCTBUS;

2 Gana — OJIHO MPABUIILHO COOTBETCTBHUE;

1 Gann — OTCyTCTBHE MPaBUIIBHBIX COOTBETCTBUI;

0 6amIoB — HE MPUCTYIAJ K BBHITTOJIHEHHUIO 33]1aHNS;

e Kaxnoe npaktuyeckoe 3aganue oneHuBaercs B 10 Oamios:

10 6aninoB — CTYAEHT MPaBUJIBHO BBIOJHWI MPEJIOKEHHbIE 3aJaHUsI HA OCHOBE
W3YYEHHOUN TEOPHH, METOJ0B, IPUEMOB, TEXHOJIOTHIA;

8 OaJIJIOB — CTYJIEHT CIIOCOOEH NMPUMEHATH MOJyYeHHbIE TEOPETUUECKUE 3HAaHUS B
IIPAKTUYECKONH  JEATENbHOCTH, peIlaTh TUIHWYHBIE 337aud HAa OCHOBE
BOCIIPOU3BE/ICHUSI CTAHIAPTHBIX AaJTOPUTMOB, IIPU BBIOJHEHUU 3aJaHU
JIOMyCKAaeT HE3HAYUTEIbHbBIE OMINOKY;

6 6ayyI0B — IIPU BBITIOJTHEHHUH 3a/1aHUs JOIYIEHbI IPpyOble OUINOKY;

0 6ayI0B — CTYAEHT HE BBIMOJIHUII 3aJJaHHeE.

OI_ICHKE[ 3aBHUCUT OT NPOUCHTA BLIITOJHCHHUA BCEX 3aJIaHUii.



IIkana oueHnBanusi cGOPMHUPOBAHHOCTH KOMIIETEHIIUM U HHIUKATOPOB

JOCTHKCHHUA KOMIICTCHIIUN

YpoBHuU
P %
OCBOEHMHS
AkajeMuyec| BBINOJIHE
uHAuKaTopa (oB) | OCHOBHBbIE MPU3HAKH BbljeJIeHUsI YPOBHS
. Kasi OlleHKA | HHS BCeX
AOCTHKEHUH 2
N 3a1aHuii
KOMIeTeH Ui
[ToBbIIIEHHBII Bromrouaer HwkecTosmuii ypoBeHb. YMeHue | OTIWYHO 90-100
(BBICOKMIN) CaMOCTOSITEIBHO ~ NPUHHUMATh  PEILICHUE,
pemath mpoOiieMy/3aqady  TEOPETHYECKOTO
WIA TPHUKIAJHOTO XapakTepa Ha OCHOBE
M3y4YEHHBIX METOJIOB, IPUEMOB, TEXHOJIOTHIA.
bazoBsrit Bxrouaer HIDKECTOS I YpOBEHB. | XOpOIIO 70-89
CrnocobHOCTh coOupars,
CHCTEMAaTH3MpPOBaTh,  AHAJIM3UPOBATh U
IPaMOTHO UCIIOJIB30BaTh HH(MOpPMAIMIO W3
CaMOCTOSITENIbHO HalJICHHBIX
TEOPETUYECCKUX UCTOYHUKOB u
WUTIOCTPUPOBATh ~ HMH  TEOPETUUYCCKHUE
MOJIOKCHHUSI WM OOOCHOBBIBATH IPAKTUKY
MPUMCHCHHSI.
YnoBneTBopuTenbH | 3mockeHne B mpenenax  3ajad  Kypca | YIOBICTBOD 50-69
13071 TEOPETUYECKOTO u MPAaKTUYECKOTO |  UTEIBHO
KOHTPOJMPYEMOro MaTepuaJia.
Henocratounsrit | OtcyTcTBUE npu3HakoB | Heymoeners | menee 50
yJIOBJICTBOPUTEIIHBHOTO YPOBHSI. OPUTEITLHO

CuutaTh, 4TO TOJOKUTENBHBIE PE3YyIbTaThl MOCTUTOTOBOTO KOHTPOJIS CBHIETENbCTBYIOT 00
YCIIEIIHOM Tporecce (HOpMUPOBAHHS KOMOETEHIMH (Mil) M HMHAUKATOpa (OB) TOCTHIKCHUS
komneTeHmu (uit) (3Tama GopmupoBanus kommereHiuu). Eciu oOydaromuics HOMyduI
OILICHKY «HEYJOBIIETBOPHTEIBHO», TO CUYUTATh KOMIIETEHIIMIO HE COPMHUPOBAHHOW HA TAHHOM
stamne. [Ipu nonyuyeHnn OoleHOK «y10BJIETBOPUTEIBHOY, «XOPOLIO» UIH «OTIMYHO» CUUTATh, YTO
npoBepsieMasi KOMIETEHIUS cOpPMHUPOBaHa Ha JJOCTATOYHOM YPOBHE.

Memoouueckue ykazanus 01 npo8epKu 0CMaAmMoOYHbIX 3HAHUL

1.
2.

MpenoaaBaTeNieM 1Mo PACTIOPSHKEHUI0 JIeKaHaTa.
. [IpenbsiBneHNEe peE3yNbTaTOB OIICHUBAHHS OCYIISCTBISICTCS B TEUCHHWE HEACTH TOCTe
MPOBEJCHUST KOHTPOJIBLHOTO MEpOnpUsTHs, OpopMIsieTcs B BHAE OTYE€Ta U XPAHUTCS B
JIeKaHaTe B TEUEHUE BCETO CPOKa 00yUEHHUS 00y4aroImerocs.

Cpoxu npoBeeHHs IPOLIEAYPHI OLICHUBAHUS: 110 TpaduKy JIeKaHaTa.
COop, 00paboTka W OIICHUBAHHE PE3YJIHTATOB IMOCTUTOTOBOIO KOHTPOJIS TPOBOJAUTCS
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