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: PaGouasi mporpamma yueOHON aucuumMHbel «KOHIENIMM COBPEMEHHOTO
. €CTECTBO3HAHMA»  COCTaBleHa Ha  OcHoBe  TpeGoBanuii  DexepanbHOrO
S i}f‘r:_?d"c'ynapCTBeHHoro 00pa3oBaTeNbHOTO CTaHAapTa BHICIIETO  0Opa3oBaHMs IO
'ﬁanpaBneHmo noaroroBku 38.03.07 «ToBapoBenieHre», B COOTBETCTBUH C yIeOHBIMU
IUTAHAMH, YTBEPXKJICHHBIMH YYEHBIM COBETOM YHUBEPCUTETA

‘B 2016 1. «ToBapHBIif MEHEIKMEHT» /sl OYHOM U 3a04HON GopM 0OyueHwus;

B 2016 . « «ToBapoBefeH#e U IKCrepTH3a TOBapoB (B cepe MPOU3BOACTBA U
00pallleHUsl CebCKOXO3MMCTBEHHOIO CHIPhsSt M MPOJOBOILCTBEHHBIX TOBAPOB)» I
O4HOM (hopMBI 00yUeHUs

APaCCMOTpeHa Ha 3aceaHuu Kadenpsl, mporokon Ne 8 ot 23.06. 2016 .

3aB. xadenpoit

=
I.C.-X.H., mpodeccop /g’ K% y A.C. JlaBbI10B

L 3

Ono6peHa Ha 3aceJaHUK METOAUIECKOH KOMUCCUH 3KOHOMHYECKOTo (haKynbrera,
npotokon Ne 7 ot « 2y »p#2016 r.

I'Ipe,ucena'renb METOANYECKON KOMUCCUHU

- K. II H., IOLIEHT 7;,( H.B. TymbaeBa
CocraBurenu: )
, = =
K.C.-X.H., JIOLIEHT ; ///4 T.B. JlIo6anosa




Jluct BHeceHUs OTMOJHEHWHW W W3MEHEHWH B pabodyio mporpamMmy ydeOHOU

AU CTTUITIINHBI «KOHHGHHI/II/I COBPCMCHHOT'O CCTCCTBO3HAHUA

Ha 2016 - 2017 yyebHbIit rog,

Paboyas nporpamma nepecmoTpeHa Ha
3acegaHuu Kadeapbl, npotokon Ne 1 ot
13.09.2016.

1.40NONHEHUNA N UBMEHEHUI He
BHECEHO

Ha 2017 — 2018 y4ebHbili rog,

Pabouana nporpamma nepecmoTpeHa Ha
3acegaHum Kadeapsbl, NpoTokon Ne oT
201 _r.

B pabouyio nporpammy BHOCATCA Caeaytouipe
N3MeHeHuA:

Ha 2018 - 2019 y4ebHbIn rog,

Paboyasn nporpamma nepecMmoTpeHa Ha
3acegaHum Kadeapbl, NpoTokon N oT
201 _r.

B pabouyto nporpammy BHOCATCA caeaytolime
NU3MEHEHNUA:

Ha 201 _ - 201_y4yebHblIli rog,

Pabouan nporpamma nepecMmoTpeHa Ha
3acefaHuu Kadeapbl, NpoToKon N oT
201 1.

B pabouyto nporpammy BHOCATCA cieaytowme
N3MEHEeHUA:
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1.Ileap 1 3a1a4M OCBOEHHUS IUCIIUILIHHBI

Lenv uzyuenus oucyuniuHvl: IO3HATh OKPYXKAIOMIMKA HAC MUP KaK €IWHOE LIeJIoe, C
Heapl0  (OPMHUPOBAHUS IIMPOKOOOPA30BAHHOH, TapMOHMYHO U  BCECTOPOHHE
pPa3BUTOM JIMYHOCTH JUISI TPEOAONICHUS TPO(EeCcCHOHAIBHON 3aMKHYTOCTH U
KyJAbTYPHOH  OTpaHMUYEHHOCTH B  cdepe MpOM3BOACTBA U  OOpaIieHUs
CEJIbCKOXO3SIICTBEHHOTO CBIPhsI M MTPOAOBOJILCTBEHHBIX TOBAPOB.

3aoauu uzyueHuss OUCYUNIUHbBL:

- chopMHpOBATh CHUCTEMY B3IIAA0B (KOHIICTIIMI) HA OKPYXAIONUHA MHp dYepe3
MMO3HAaHUE Han0oJIee YHUBEPCAIBHBIX 3aKOHOB CTPOSHUS U pa3BuTHs [Ipupossr;

- U3YYUTh COBPEMCHHBIC HAYYHBIC METOMBI TIO3HAHUS TIPUPOIBI JJIA PEIICHHS 3ajad,
MMCIOIINX €CTCCTBEHHOHAYYHOE COJIEP’)KAaHWE W BO3HHKAIONIMX IIPH BBITTOJHEHUN
podecCuOHaANbHBIX 00S3aHHOCTEH;

- pacuIMpUTh KPyro3op u cHopMHpOBaThH HAyYHOE MHUPOBO3PEHHUE Yepe3 MO3HAHUE
COBPEMEHHOM €CTECTBEHHO - HAYYHOU KapTUHBI MUPA;

- U3YYUTH JOCTHKEHHUS €CTECTBEHHBIX HayK;

- O3HAKOMUTH CTYJIEHTOB C KOHKPETHBIMU €CTECTBEHHO — HAayYHBIMHU IpPOOJIEMaMH,
TECHO CBA3aHHBIMH C SKOHOMHUYECKHUMHU, COIMAIBHBIMUA U JPYTUMU MPOOIeMaMu, OT
pEIICHUS KOTOPHIX 3aBUCUT YPOBEHBb U Ka4€CTBO JKU3HU HACEIICHMUS.

2. Mecro pucuuniaunsl B crpykrype OII OI1 BO
KoHuenuuu COBPEMEHHOIO €CTECTBO3HAHMSI OTHOCATCS K BApPUATHUBHOM 4YacTH
MaTeMaTU4YECKOI0 M €CTECTBEHHOHAy4YHOIO IMKJIa OCHOBHOW 00pa3oBaTeIbHOU

nporpammel, b1.B.JIB.5.1 nucuumivna no BeIOOpY.

Tabmuna 1 — CBeneHns O OUCHMIUIMHAX, IMPaKTUKaX (M WX paszzenax), Ha KOTOpPHIS
OMUPAETCs COAEPKAHUE JAHHOW JTUCIIUIUIUHbI

HanmeHnoBaHMe TUCIMILINHEL, IPYTrUX Ilepeyens pasnenos
3JIEMEHTOB Y4€OHOTO IJIaHa

dusuka Ctpoenue aroma. Mogenu aroma. Iloctynmarer Bopa.
3akonsl  HploToHA. TepMonuHaMuKa. 3aKoHbI
TEPMOJUHAMUKH.

Xumus CocraB. Xumuueckoe coeauHeHue. Ilpoctoe wu

CII0’)KHOE BemiecTBo. [lepuoanyeckas cucrema. YdeHne
0 xumuueckux mpoueccax. Karamuz. Xumuueckue
CHCTEeMBl. PeakIMOHHAs  CIIOCOOHOCTh  BEIIECTB.
Xumuueckasi cBA3b. KOMIIIEMEHTapHOCTb.

buonorus ¢ ocHoBaMU HKOJIOTUH buonornueckoe paszHooOpa3ue >KM3HM Ha 3emile.
buonornueckas opraHuzanus *UBOTO. DBOJIOLUS U




pa3BUTHE XUBBIX cucTeM. DU3NOJOTNYECKUE OCHOBBI
NICUXUKU 4eJOBEKa, OCHOBHbIE 3MoLMU. buocdepa.
Oxocuctemsl. [7100a1bHbBIN 3KOJIOTHYECKUN KPU3HC.

Pycckuii sI3bIK M KyJbTypa peuu

CTuiM COBPEMEHHOIO PYCCKOrO JIMTEPATYPHOTO SI3bIKA.
SI3pikOBasi HOpMa, €€ Ppojib B CTAHOBIECHUU U
(YHKIIMOHUPOBAHUM JIMTEPATYpHOTO s3bIKa. PedeBoe
B3auMmozclictBue. (OCHOBHBIC CIMHHILI  OOIICHUS.
VYcTHas U MUCbMEHHAs Pa3HOBUAHOCTH JIUTEPATYPHOTO
s3bIka. HopMaTuBHBIE, KOMMYHUKATUBHBIE, 3THUYECKUE
aCIIEKThl YCTHOW U ITUCBMEHHOU PEYH.

Kynperyponorus

[Tousitue kynbrypel. Buasl  kynbryp. JlyxoBHas
KyJabTypa. AHTHUHOE BpeMsi. Dnoxa Bo3poxaenus.

ITonuTonorus U COIMONOTUS

Cmena dopmanuit. [Ipobnembl obmiecTBa. ITHOTEHES.
OCHOBHBIC  TIPUHIUIIBI  JTFOOOTO  YEJIOBEYECKOTO
obmiectBa. Tpu OCOOEGHHOCTH B  COBPEMEHHOM
pa3Butun ctpaH. CommanbHas JBONIONUSA. Tpaguium,
UX POJIb B COLUAIBHOM BOJFOIIHH.

Nudopmarnka 3aKkoHBI KUOCPHETHKM KaK HayKd 00 YIpaBIICHUU
uHpopmarmeit. [IpuHIUn 00paTHON MOJIOKHUTEIBHON
CBSI3H.

Maremaruka CiydaiiHble TPOLIECChI, CTATUCTUYECKOE OLICHUBAHUE U

IMPOBCPKa TUITIOTE3, CTaTUCTUYCCKHC MCTObI

06pa6OTKI/I OKCIICPUMCHTAJIbHBIX JJaHHbIX.

3. TpeGoBaHus K pe3yjbTaTaM 0CBOCHHS COMAEPKAHUSA AU CIUTIIUHBI
Tabnuma 2 — CBeneHus 0 KOMIETEHIUSAX W pe3yibrarax oO0ydeHus, GopMUpyeMBbIX
TAaHHOW TUCIUILUINHON

Coneprxanue Konpl [Tepeyenn pe3yabTaToB 00yueHus, GOPMUPYEMBIX TUCITUTUIMHON
KOMIIETEHIMH, | KomnereHuui | [1o 3aBepiieHnn n3ydeHus JaHHOM TUCIMIUTMHBI BBITYCKHUK JIOJKCH
bopMupyeMbIX | B 3HaTh YMeThb Bnanerts

MTOJTHOCTBIO COOTBETCTBHU

nmn  vactuaao | ¢ ®I'OC BO

JTaHHOM

JUCIUIIIIMHOMN

Crnoco6enocts | OIIK —5 OcHoBHbIE IIpumensTH Meronamu " CpeACTBaMH
0 TIPUMCHSTH MTOJIOXKEHHSI, 3HAHHUS €CTECTBEHHO — HaYJIHBIX
3HAHUS METOBI U | €CTeCTBEHHOHA | AWCHMIUIUH JUIS  OpTaHU3aluu
€CTECTBEHHOHA 3aKOHBI YYHBIX TOPTOBO-TEXHOJIOTHUECKHIX

YUHBIX €CTECTBEHHOHA | JUCIUILINH MPOLIECCOB u OIICHKU
JUACITUILIHH YYHBIX JUISE  PEIISHUs | TOTPEOUTETHCKUX CBOWCTB
JUISt JACITUILINH, npodeccroHan | TOBapoB U B MPOJBUKEHUE TOBapa
OpTaHHU3aIUU HCIIONB3YEeMBIX | BHBIX 3a7a4 Ha pBIHKE

TOPTOBO — B

TEXHOJIOTUYECK TOBapOBEICHUN

UX TMPOIIECCOB
U o0ecreueHus
KayecTBa u




0€e30I1aCHOCTH
noTpedIeHUs
TOBApOB

4.Pacnpene.11eH1/Ie TPYAOEMKOCTH IUCHUIIMHBI 110 BUIaM 3aHATHH

Tabnuma 3.1 — Pacnipenenenre Tpy10€MKOCTH AUCIUIUIMHEI TI0 BHIaM 3aHSTHH,
peanuzyemoii o yueOHoMY Tuiany 1o npoduisim: « ToBapoBeAeHNE U SKCTIEPTH3a
TOoBapoB (B chepe mpon3BoCcTBA U OOPAIICHUS CENHCKOXO3TMCTBEHHOTO CHIPhS

IPOAOBOIBCTBEHHBIX TOBAPOB)»; A OUHOM (hopmbl oOyueHus, 144 gaca.

Bup 3ansTuii Bcero B T.4. IO CEMECTPaM
3
1. AynuTopHbI€ 3aHSATHUS, YACOB, BCETO, 58 58
B TOM 4YHCJIE:
1.1. Jlekiuu 30 30
1.2. JTaboparopHbie pabOThI
1.3. [IpakTuueckue (CeMUHAPCKUE) 3aHATH 28 28
2. CaMocTosITeIbHAS pa60Tal, 4acoB, BCETO 59 59

B TOM YHCJIE:
2.1. Kypcogoii npoekr (KII), kypcoBast pabota

(KP)
2.2. PacuetHo-rpaduueckoe 3aganue (PI'P)
2.3. CaMOCTOSTENBHOE U3yUEHUE PA3CIIOB 12 12
2.4. Texymasi CaMOIOJITOTOBKA 20 20
2.5. TloproroBka u caya 3adeTa (9K3aMeHa) 27 27
2.6. KourponsHas pa6ora (K) °
Wroro yacos (ctp. 1+ c1p.2) 144 144

dopma MPOMEXYTOUYHON aTTECTALMH €] €]
OO6111as1 TPYIOEMKOCTD, 3a4€THBIX €IMHUI] 4 4

© @DopMBbI TPOMEKYTOUHOM aTrTecTaluu: 3k3amMeH (J)

Tabnuua 3.2 — PacrmpeneneHue TPydOE€MKOCTH AMCIUIUIMHBI MO BUAAM 3aHATHM,
peanuzyeMoi Mo y4eOHoMy IuUiaHy 1o npoduisaM: «ToBapHBIM MEHEIKMEHT); s
3a04HOM (popmbl 00yuenus, 144 yaca.

Bup 3anstuii Bcero B T.4. IO CEMECTPaM
3
1. AynuTopHBIE 3aHSTHS, 9aCOB, BCETO, 16 16
B TOM YHCJIE:
1.1. JIekium 6 6
1.2. JTaGoparopHble paboThI
1.3. [IpakTuueckue (ceMUHApPCKUE) 3aHATH 10 10
2. CamocTosITeNbHAs PaboTa®, 9aCOB, BCETO 119 119
B TOM YHCJIE:
2.1. Kypcosoit npoekt (KII), kypcoas pabota

! BI/I)IBI CaMOCTOSITEIIbHOM pa6OTI:.I YKa3bIBarOTCA B COOTBETCTBUU C y‘Ie6HBIM TIJIAHOM.
2 ~ v

[Tpu HaMTM4YMK KOHTPOJIBHOI paboThI B yueOHOM Harpy3Ke IMpenogaBaTes.
3 BI/I)IBI CaMOCTOSITEIIbHOM pa6OTI:.I YKa3bIBarOTCA B COOTBETCTBUU C y‘Ie6HBIM TIJIAHOM.




(KP)

2.2. PacuetHo-rpaduueckoe 3ananue (PI'P)

2.3. CaMOCTOSITETIbHOE U3YUYCHHUE PA3IEIOB 110 110

2.4. Texymasi CaMOINOJITOTOBKA

2.5. IToaroroBka u ciaya 3a4era (dK3aMeHa) 9 9

2.6. KontponbHas pabora (K) *

Wroro yacos (ctp. 1+ cTp.2) 144 144
dopma MPOMEKYTOUHOM aTTeCTAUKI C) C)

O0111as1 TPYIOEMKOCTD, 3aUETHBIX €IMHUI] 4 4

©® dopMmbl IPOMEKYTOYHOH arTecTanuu: sk3ameH (D)

©

5. Temaruuyeckuil JIaH U3yYeHUS JUCUUIJIMHBI.

Tabnuna 4— Temarnyeckuil TUIaH U3YYEHUs TUCUUIUIMHBI 10 y4€OHOMY IUIaHy I10
npopunsam: «ToBapHbI MEHEIKMEHT»; « ToBapoBeJeHHE U HKCIEPTU3a TOBAPOB (B

chepe Ipor3BOJCTBA U OOPAIICHHSI CEIbCKOX03iCTBEHHOTO
CBIPbS U MTPOJIOBOJILCTBEHHBIX TOBAPOB)» I OYHON (hOpMBI 00yUCHUS.

HawnmenoBanue
TEMbI

W3yuaembie
Bomnpocsl

O06beM yacoB

Jlexiun

JlaGopaTophbie paboTh]

[MpaxTHyeckye (CEeMHHAPCKHE) 3aHATHS

CamocrosiTenbHast paboTa|

dopma TeKylero
KOHTPOJIS

3 cemecTp

3BOJ’IIOI_II/I}I HAYYHOT'O ME€TOda

EcrecTBO3HA EcrecTBO3HaHME Kak coOCTaBHas 4acTb
HUE KaK | €eIMHOM KynbTypbl. [IoHATHE KYJIBTYpHI.
cuctemMa ¥ | OTiMyMe TyMaHUTapHOM  KyJIbTypbl  OT
eauHas €CTECTBEHHOHAYYHOM. Hayxka. Oransl
HayKa O | pa3BUTUsl HAayKM M HAy4HOrO IIO3HAHMS. 5 5 2 J3.P
MPUAPOJIE Cnemuduueckue dyeptbl Hayku. OTtimune
HAyKH OT APYTUX OTpaciey KylbTypbl. DTHKa
ydyeHoro. buostmka w® ee  OCHOBHBIE
npuHUMINGL.  OTIWYMTENbHBIE  NPU3HAKU
IICEBJIOHAYKU.
Hay Merononorus. IloHsaTHe HAy4HOrO METOAA.
YHBI METOJ | OMIUPUYECKUA W TEOPETHUYECKUH YpPOBHHU
MO3HAHUS. Hay4yHOro mno3HaHud. ['mnore3a. Hayunas 2 2 2 J3.P
Ucrtopus teopud. IlpuHuun coorBeTcTBUA. MeTomasl
€CTECTBO3HA | UCCIIEIOBAHUs B €CTECTBO3HAHUMU.

4 o .
[Tpu HaMTM4YMK KOHTPOJIBHOI paboThI B yueOHOM Harpy3Ke IMpenogaBaTes.




HUS. Huddepennmarus u WHTETpaIus
TenneHnus dbyHIaMEeHTAIbHBIX HayK. MaremaTuka Kak
pa3BUTHSL. A3BIK ecTecTBO3HAHUS. [loHsATHE MapaJurmbl.
Hayunsie PEBOIIOIUH. IlosiBnenue
IpOrpaMMbl  PallMOHAJIBHOTO  OOBSICHEHUS
MUpa B pamKax Hatypdrocodum.
Mexanunueckoe €CTECTBO3HAHUE.
Meradusnueckoe €CTECTBO3HAHHUE.
Jlnanekruyeckoe ecTecTBO3HAHUE.
DBOJIIOLINS €CTECTBEHHO — HAYYHON KapTUHBI MHpa
EcrecTtBeHHO Hayuynas xapruHa mupa Kak oOpasHO -
—HayyHas | uwiocodckoe  0000IIEHUE — JOCTHIKCHHI
KapTUHa €CTECTBEHHBIX HayKk. DyHIaMEHTAIbHBIC
MUpa. BOMNPOCHl HAy4HOW KapTuHbl mupa. CmeHa
Passutne | kapTuH Mupa.
MIpeICTaBJICH Hctopusi pa3BUTHS TPEACTaBICHUNA 00
Ui o OKpYXKaroleM MHpe. AHTHYHAA
Marepuu, o | Harypdunocodus. Panec: npobiema moucka
IBIDKEHUH. | TIepBOHAadana. PamnunoHampHOE OOBSCHEHHE
OBomonus | Mupa. AGCTpakius MaTepuu.
IIpeJICTaBJIEH Harypdunocodcekas KapTUHA MUpa
Ui o Apucrorens
POCTPAHCTB ['eonienTprueckas KapTHHA MUpa
e u BpeMenu | [Itonemes.
I'ennonenTpuueckass kaptuHa wmupa H.
Konepnuxka. JlokazarenbCTBO

reJIMOLIEHTPUYECKON KapTUHBI MUpA.

MarepuanbHoCcTh  MuUpa. JIBUKeHHE —
crnoco6 CYLIECTBOBAHMUS MaTepuH.
Mmuoroo6pazue  ¢opM  IBHXKEHUS,  UX
Kaue€CTBEHHBIE pa3Iu4Msi M HECBOAUMOCTH
apyr k apyry. Upem lepakinra m ydeHue
Apucrorens o 1BUKEHHUHU.

OBONIOIUSA IpeaCTaBICHUN 0
npocTpaictBe U BpeMeHu. [loHumanwue
IPOCTPAHCTBA y JIPEBHETPEUECKUX
aTOMUCTOB. AOCOJIIOTHOE MPOCTPAHCTBO MU
Bpemsa WM. Herorona. Konnenuus mupoBoro
spupa. CoBpeMeHHbIE MpPEICTaBIECHUS O
IPOCTPAHCTBE U BPEMEHHU.

CBolicTBa IPOCTPAaHCTBA U BPEMEHHU.

Oco0eHHOCTH TPOCTPAHCTBA U BPEMEHH B
OMOJIOTHYECKHX M COLMAIBHBIX CHCTEMax.
[Icuxonornyeckoe NpoCTPaHCTBO U BPEMSI.

3.

CTpyKTypHBI
€ YPOBHH U

CUCTEMHas
OpraHu3aIHs
MaTrepuu

Bcenennas B pa3HbIX MacmTadax: MHUKpPO-,
MakKpo- u Meramup. Kpurepnii
nofpasznencHus.  OCHOBHBIE — CTPYKTYpBI
MHUKPO- M MAakKpo- W Meramupa. EguHuIb
U3MEPEHUH. OcHoBHbIE THUIIBI
B3aUMOJICHCTBUMI B  MHKpPO-, MAakpo H
Meramupe.

[lenoctHOoCTh,  mpuponsl. CHCTEMHOCTH

I13.




IIPUPOABL. CyiecTBoBanue CUCTEM.
ANIUTUBHBIE W WHTEIPATUBHBIE CBOMCTBA
CUCTEM.

HepapXu4HOCTh  MPUPOAHBIX  CHUCTEM.
B3anMOCBsI3b CUCTEMHBIX YpOBHEH MaTrepHM.
HepapxuuHble psiJibl IPUPOAHBIX CHCTEM.

Hcropust  pasBUTHS ~ aTOMMCTHUYECKOU
TUIIOTE3bI CTpOEHHUS BEIlleCTBa oT
HaryppmiocopoB 10 koHma XIX Beka.
ATOMHO-MOJIEKY/IsIpHOE ~ ydyeHue. Mogjenb
crpoenus aroma TomcoHa.

IInanerapnas mozens aroma Pesepdopra.
ITocrynarst bopa. Mognens aroMa
3ommepdenba.

DJeMeHTapHble YacTULBL: AJAPOHBl MU
aentousl. [Tpunnun Ilaynu. Knaccuduxauus
AJIEMEHTAPHBIX YaCTHIL 10 Macce, 110 BpEMEHU
KHU3HH, [0 3apsiziaM, 110 CIIUHY.

KBapkoBas MOZEIIb aZpOHOB.
BuptyanbHble YacTUIIBL.

OU3NYECKUN BAKYYM.

[Tponeccer B MHUKPOMHUpE:
B3aMMOIIPEBPALLICHUS JIEMEHTAPHbBIX YacTHII,
BO3MOXKHOCTb ~ JIFOOBIX  peakuui, HE
HapyIIAOIUX 3aKOHOB COXPaHEHUS.

EcrecTBennas PaIuOaKTUBHOCTb.
OcHoBHbBIE BHJIbI PaJMOAaKTUBHOIO pacraja.
OHeprust cBA3M  Aapa  (edekT Macchl).
Boigenenue sHepruM INpu  paguOaKTHBHOM
pacmafe.

Peaknuu cuHTE3a JETKMX aTOMHBIX SJEp.
Beinenenue sHepruM B peakUusAX SAACPHOTO
CHUHTE3a B CPaBHEHHMM C PEAKLUSMU JIEICHUS
anep. TepmosaepHble peakuu. OHEPrus
CBSA3M HYKJIOHOB B sIp€ B CpPaBHEHUU C
DHEPIrUEN CBSI3U DJIEKTPOHOB B aTOME.

Cmena
(buznIecKux
KapTUH MHpa

MexaHucTuueckas KapTUHa MHpA.
[TpuHIIMT OTHOCHUTEJILHOCTHU lNanunes.
Marepuanbnas  Touka.  KopmyckynsipHble
npexncraBieHuss o Marepuu.  Konuenunwns
OM3KOAECHUCTBUS APUCTOTEIS.

3akonbl Hptorona. 3akoH BcemupHoro
TaroreHud.  lIpyHoun — nanpHOIEHCTBUS.
MexaHuCTHYECKUI AETEPMUHU3M.

OnexTpoMarHuTHas KapTMHa Mupa. /[lBe
dbopmbr Matepun. [lonstue moms. [lpuniun
omuskonericTBust M. dapanest.

KBanTOBO — TmToONIE€Bas KapTHMHA MHpA.
Kopnyckynsipasle cBolicTBa cBeTa, BosHOBBIE
cBoKcTBa yacTull. KoprycCKyisipHO-BOJIHOBOM
JIyaJIi3M Kak BceoOIlee CBOMCTBO MaTepUH.
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[lonaTe wyacTUIBI W AHTUYACTHIIBL.
@otoHbl.  KBaHTOBO-TIOJIEBOM  MEXaHU3M
nepenayu  B3auMoneucTBuil. PEepMHOHBI H
6030HbI. Tpu HhopMBI MaTepUH.

Konuenmuu KBaHTOBOM MEXaHUKH.
[Ipuniun  HeomnpeneneHHocre. [IpuHuun
JIOIIOJTHUTEILHOCTH.

Omnmncadye COCTOSHHMS B KBaHTOBOM
MEXaHHUKE. VYpaBHeHue [Ipenunrepa.
CTaTuCTUYECKUA  XapakTep  KBAHTOBOIO
OIIMCAHHS MIPUPOBL. CooTBeTCcTBHE

KBAHTOBOM U KJIACCUYECKOW MEXaHUKH.
JleTepMUHUCTUYECKOE OIMCAaHUE MHpA:
JUHaMHU4YeCKast TEOpHs. [Tpumepsl
JuHaMHu4Yeckux Teopui. IIpumepsl cucrem c
JUHAMHYECKUM Xa0COM.
OcCHOBHBIE = TIOHATHUS  CTAaTHUCTUYECKOU
Teopun. IIpuMepsl CTaTHCTUYECKUX TEOPUH.

CootBercTBHE CTaTUCTUYECKHUX u
JIUHAMUYECKAX  TEOPHHU. I[lpyunna u
CJIEAICTBUE.

@yHIaMEHTAIbHBIE B3aUMOJCUCTBUS B
MIpUpOJIE: rpaBUTALMOHHOE,
3JIEKTPOMAarHUTHOE, CUJIBHOE, ciaboe.

YacTtumpl - nepeHoCUYuKu (yHIaMEHTAIbHBIX
B3aUMOIEHCTBUH.

IToctynarsl CIIELHAJIBHOM  TEOpUU
otHocutenbHocTu. CoorBerctBue CTO wm
KJIACCUYECKOM MEXaHUKHU.

Ob6mas TEOpHs OTHOCHUTEIIbHOCTH.
[IpuHIIUTT 5KBUBAJIEHTHOCTU. DMIUPUYECKUE
noxkazarensctBa OTO. CoorBerctBue OTO n
KJIACCUYECKOM MEXaHUKHU.

CoBpeMeHHbIE MIPEICTABICHUS 0
npoctpanctBe ©u BpemeHH. CoBpemMeHHas
Hay4yHasi KapTUHA MUpA.

[lonsiTie CUMMETPUU B €CTECTBO3HAHUHU.
Bunsl cummerpui.

CummeTpusi MPOCTPAaHCTBA U BPEMEHH.
CBoiicTBa NPOCTPAHCTBA U BPEMEHH M 3aKOHBI
coxpanenus. Teopema 3. Herep.

Ucropust pa3BuTHUS NOPENCTABICHUNA O
MIPUPOJIC TETUIOBBIX SIBICHUM.

TepmonuHaMuKa. ®opmel OHEpIUu.
IlepBbrit 3aKOH TEPMOJAVHAMHUKH.
W30mupoBaHHblE W OTKPBITBIE  CHUCTEMBI.
TepmoguHamuyeckoe paBHoBecue. [IpuzHaku
PABHOBECHOT'O COCTOSIHUSL.

Btopoit 3akoH TepMOAWHAMHUKH  Kak
MPUHIHUIT BO3pacTaHus  HHTPOIHHU B
W30JIMPOBAHHBIX cucTremax.
BricokokauecTBEHHbIE 1 HU3KOKAYE€CTBEHHBIE




(dbopMBI SHEPTrUU. DHTPOIHUS KaK Mepa xaoca.
TennoBast cMepTh BeenenHoil.

CrarucTuyeckue CBOMCTBA MaKpPOCHCTEM.
OcHOBHbIE MIOJIOKEHHU S MOJIEKYJIIPHO-
KUHETUYECKOW TEOPUH.

KOCMOJIOT' !SI (METAMUP)

Kocmomoruu
eckas
MOZIECIb
Bcenennoi.
Kounnenmus
0OCCKOHEUHOC
TH

Kocmomoruss.  Metogel  mcciieoBaHus
Bcenennoii. CnektpanbHblii aHanu3. DddeKt
Hormutepa. EnquHUALBI U3MEPEHUN pPACCTOSHUI
B MErammpe.

Ctpoenue Bcenennoi. lManaktrka
«MUICYHBIN ITYTHY.

[anaktuku. OCHOBHBIE XapaKTEPUCTUKU
rajakTHUK.

KBazapei. Ctpoenue. Posib Bo Beenennoii.

3Be3abl.  OCHOBHBIE  XapaKTEPUCTUKU
3Be3/1. OBOJIOIMS 3Be3[. | paBUTAIIMOHHBIHA
KOJLIAIIC.

Heilitponusie 3Be31bl.

OBosnonus npeAcTasieHuil o BeeneHHoii:
Apucrorens, [Tronemei, KonepHuk.
HerotoHoBckast  kocmonorus.  Bcenennas
OHIITEWHA. Kocmonoruueckass ~ moxenb
®puamana. 3akon  Xa0OoOma. Teopus
pacuupsronieiica BeenenHoi.

OBONIOIUA Bcenennoii. [Tonstue
KOCMOJIOTHUECKOM CHHTYISIpHOCTH. Bo3spact
Bcenennoni. Bkiax  OCHOBHBIX — BHJIOB
MaTepul B €€ CPEAHIOK IUIOTHOCTh BO
Bcenennoiti. Dsomronmst  BceeneHHOI  Kak
LIEMTOYKA HAPYILIEHU CUMMETPHUH.

Monens sBommoru Beenennoit mo Carany.

J3.P

Comnneunas
CHCTEMA.
I'eonoruueck
ast DBOJIFOIIUS

Conneunast cucrema. Connue. CrpoeHue
Connua. OCHOBHBIE XapaKTEPUCTHKU.

ATpuOyTHI IUTAHETHI. Oomas
XapaKTepUCTUKa IJIaHET 3€MHOW TIpYMIIbL.
OO11ast XapaKTepUCTUKA TIaHET TUTaHTOB.

[Tosic acCTepOU/IOB. OcHOBHBIE
XapaKTepUCTUKU  acTeponioB. CIyTHHKH.
Kometsl. MeTeopuTsl.

3eMJIs KaK IUIaHETa, €€ OTJIIMYUS OT APYruX
IIJIAHET 3€MHOM TPYIIIIBL.

XVMMHYECKUN COCTAB 3EMIIH.

MarnuTtHoe nosne 3emid, ero CTpykrypa u
POJb 17151 )KU3HU Ha IUIAHETE.

BuyTpeHHee crTpoeHue 3eMiH, METObI
WCCIIEZIOBAHUS.

dopMupoBaHue IPOTO-3EeMJIIN u3
IUTAHETO3UMAJIEH. ODBOJIIOLUSA 3€MHOM KOPBI.
BoznukHOBeHue armMocepsl U Tuapochepsl.
Bo3spact 3emnn, METOBI €10 OLEHKU.

Atmocdepa 3emun, ee CTPyKTypa U
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XAMHYECKHI COCTaB. Hupkynsauust
armMocdepsl U KTuMar 3emiIu.

I'uapocdepa.

Teopun  npoucxoxaeHuss  CoaHEUHOMN
cucteMbl.  IIpoucxoxjaeHue  MaTEpHUKOB.

TexkToHnka TMTOCHEPHBIX TUIHT.

Hponcxo;xz[eHHe »ku3HU. OCOOEHHOCTH OHOJIOTHYECKOTIO YPOBH:A OpraHru3aliii M

arepuu

Konuenmmn
MIPOUCXOXKIE
HUSDKA3HH
Ha 3emMiie

buomorunyec
KO€
pazHOOOpazn
€ )KU3HU HU
3emie

Kuzup u ee nonstue. OCHOBHBIE YEPTHI
JKMBOW MaTepuu.

CucreMHoCTh  kuBOro. OcobOeHHOCTH
OHOJIOrUMYECKOTO YPOBHSA OpraHu3aiuu
Marepun.  Hepapxuueckass  opranusanus
JKHBOTO

XUMHYECKHI COCTaB JKHUBOT'O: DJIIEMEHTHI —
OpraHOTeHbl. ATOM yIJIepoAa — IJIABHBIN
3JIEMEHT JKHUBOTO, ero YHUKAJIbHBIE
CIIOCOOHOCTH.

XUMUYECKUN COCTaB KUBOTO:
MaKpO3JIEMEHTHI, MHKPODJIEMEHTHI, ux
OCHOBHasl POJIb B )KMBOM.

BOI[a, €€ POJIb AJIA ’)KHUBBIX OPIraHU3MOB.

Hcropruueckue
IPOMCXOXKICHHUS )KU3HU Ha 3emJie:

1) HayuHoro kpeanuoHusma. bopnOa
KPEalXOHUCTOB U 3BOJIFOLIUOHUCTOB;

KOHIIEIII NI

2) maHcrnepMuu;

3) CHOHTAHHOTO CaMO3apOXKIEHUS WU
BUTAJIN3MA;

4) CTAlITMOHAPHOT'O COCTOAHMUA.

EcTecTBeHHO-HayuHbIE TEOpUun
IIPOUCXOKACHUS JKU3HU Ha 3eMIIe:

1) Teopus Omnapuna: nepBUYHAS
arMocdepa 3emiaHM, aOUOTeHHBIH CUHTE3,
pea0UOIOTHYECKUM 0TOOP, KOallepBaThl.

2) teopwus 1. Xonzaeiina

3) Teopus GOuomonrsa [I. bepnama u eé
sranbl. KoHIenuuu romo — ureHoOmosa.
[TonsiTne MOJIEKYIISIPHOU XUPaJIbHOCTU
JKUBBIX CYIIECTB.

Bupycsl. [IpokapuoTsl: 6akTepuu U CuUHe-
3€JIEHbIE BOJAOPOJICIU. JyKapuoThl. CTpoeHHe
A/1pa YYKapUOTUYECKOU KIETKU. [IUIIOn THbII
Y TaIUIIONTHBIA HA0OPBI XPOMOCOM.

3. KJI

[TpuHIUIIBL
BOCIIPOU3BO]I
CTBA KMBBIX
CHCTEM

benku Kak BBICOKOMOJICKYIISIPHBIE
COCIIMHEHUS C 0COOBIM KOMIUIEKCOM CBOWCTB.
AMUHOKHUCIOTBI — MOHOMEPHI OeTTKa.

2.  YpoBHM OpraHm3anuyd  OEJIKOBOM
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MOJIEKYIbI (mepBuYHas, BTOPUYHAS,
TpeTUYHas!, YeTBEPTUUHAS ).

3. @ysknum OenkoB: (epMeHTaTuBHas,
peryiaTopHasi, TPaHCIIOPTHAs, 3alllMTHasl,
JIBUTATCIIbHAS.

4 T'eHeTUUECKU KO U €ro CBOICTBA:

TPHUILIETHOCT, BBIPOXKJECHHOCTb,
OJTHO3HAYHOCTb, YHHUBEPCAIbHOCTb,
HEIMPEPHIBHOCTb.

5.buocunres OeKoB B KJIETKE.
TpaHcKpuUnIus U TPAHCISALUSL.

6.HyknenHoBbie KHUCJIOTBI: JHK.
Hykneotuasl — MOHOMEPBI HYKJIEHMHOBBIX
KHCJIOT. A3zoTHCTBIE OCHOBaHHUSI.
KoMmInemeHTapHOCTS. Crpoenue.

Penynnukanusa. @yHkuuu.

7.HyxneunoBbie kucnotel: PHK. Otnuune
JHK ot PHK. Tuns PHK u ux GbyHKIHH.

1. Jlunuael u ux GyHKOuH: (JTATATHBIC
MeMOpaHbI).

9. VYmesogpl u  uUX  (QyHKUHUU:
SHEpreTHyYecKas, CTPyKTypHasl.

CraHOoBIIEHH
€ ¥ pa3BUTHE
XHUMHYECKOH
KapTUHBI
Mupa.
Passutne
XHUMHYECKHX
KOHTICITITHI.

Bo3nukHoBeHne xumuu. [lonstue xumum.
Oranbl pa3BUTHS XUMUH.

ANXuMHs: TpeKo-erurerckas, apabdckas,
3anaJJHO-EBPONEHCKasl.

Ilepuon 3apokIeHuss Hay4HOH XUMHH.
Srpoxumus [lapanensca.

Xumus, Kak Hayka. JIByenuHas 3amada
XUMUH.

[IpencraBneHnss O  KOHUENTYaJIbHBIX
YPOBHSIX B XUMHHU.

Yyenne o cocraBe. Atom. HM3oromsl.
[Ipobnema XuMMHYeCKOro 3jeMeHTa. Teopus
¢morucrona Ilrtang. Teopus XuUMHUECKUX
anemeHTOB A. JlaBya3sbe.

[IpobnemMe  XMMHYECKOTO  COETUHEHHS.
[Tpocroe u cinoXHOE BEIIECTBO.

Bosneuenue HOBBIX XUMHUYECKHX
COEIMHEHUH B MPOU3BOJICTBO MaTepUasoB.

HeB03MOXXKHOCTB KJIACCUYECKOTO ONUCAHUS
MOBE/IEHUs AIIEKTPOHOB B aTome.
JINCKpPETHOCTD 3JEKTPOHHBIX COCTOSHUN B
aToMe. Opraauzanus JIEKTPOHHBIX
COCTOSIHUHM aToMa B 3JIEKTPOHHBIE OOOJIOUKH.
ITepexonbl JJIEKTPOHOB MEXKIY
ANIEKTPOHHBIMU COCTOSIHUSIMM KaK OCHOBHBIE
aTOMHBbIE TPOIIECCHI.

Ilepnonuyeckuii 3akoH .M. Menneneesa.
[lepuonnueckas cucreMa Kak rpaduueckoe
0TOOpaKeHHE MEPUOANYECKOTO 3aKOHA.

J3,KJI




VYuenue o cTpykType. DBONIIONUS MOHATUS
«CTPYKTypa» B XUMHH. [IoHATHE «CTPYKTypa»
no Jlanerony, bepuemnycy, XKepapy, Kekyie.
Teopuss XMMHMYECKOTO CTPOEHHs BELIECTBA
ByrnepoBa.  PeakuuonHas ~ crocoOHOCTb
BELICCTB.

YueHne 0 XMMHYECKMX IMPOLECCaX.

TermoBbie 3¢hdHEKThI MIPOIIECCOB.
TepMogHAMHYECKHE W KHHETHYECKHE
METOJIBI yIIpaBICHUS XUMHYECKUMHU

nporeccamu. [Ipobnema karanusa. [Tonsrue
katanuzaropa. DakTopbl, BIMSIONIME Ha
PEaKIIMOHHYIO CHOCOOHOCTH BEILIECTB.
IIpaBuno  Baut-Todda. Ilpunmun  Jle
[larense. Dueprust aktuBaiuu. [lonarue o6
aBTOKaTaJM3e.

DBOJIOLMOHHAS XUMHUSL. CBsi3b
SBOJIIOLIMOHHBION  XUMHUU € [PoOJIeMOit
BO3HMKHOBEHUS KU3HHU Ha 3eMIIe.

buokaranus. @epMeHTH — OCHOBA YKUBOTO
OpraHusMa.

XuMuyeckasi 1 OMojaoruueckasi KOHIEHMIUU
OpOKEeHHSI.

[Tyt OocBOeHUS KAaTaIUTHYECKOTO OIbITa
JKUBOM IIPUPOJBI.

ITousTHe «OpraHHU3aIuN» u
«CaMOOpTraHU3alNN» B XUMUHU.

«CyOCTpaKTHBII» MOIXOI K
caMOOpraHu3aIuu Mpea0UOIOTHIECKUX

cucteM. EctecTBeHHBIH  oTOOp  cpeau
XUMHYECKHUX IEMEHTOB U UX COCAMHEHUH.

OpraHoreHsl M UX poOidb B JKHUBBIX
cuctemax. CBoiicTBa OpraHOr€HOB.

[TpakTHueckoe 3HaYE€HNE NPEACTABIECHUN O
KOHIIETITYyaJIbHBIX CUCTEMaX XUMUHU.

OOmrast Teopusi XUMUUECKOH HBONIOLMU U
ouorene3a Ha 3emse A.Il. Pynenko. Poib
KaTaJli3a B XOJI€ IBOJIIOLUN OT XEMOTEHE3a K
OuoreHesy.

3ajaur XUMHHU B OyIIyLeMm.

SBOIIOOUA U PABBUTUE XUBBIX CUCTEM

DBOIIOIHNSI
JKUBBIX
CHUCTEM.

Hcropus
YKW3HU HA
3emie u
METOBI
HCCIIeIOBAaHU
s DBOJTFOITAH

[lenecooOpa3HOCTh ~ KUBBIX  CYILIECTB.
[ToHsATHE SBOMIOLUH U €€ aTPUOYTHI.

[Ipennoceinku CO3/1aHuA Teopuu
ABOJIIOLIUU:

- teopus TpanchopmusMma XK.broddona

- apomonuonHas teopus K. b. Jlamapka

- 3aKOH cooTHomeHuss opraHoB K.
KroBbe

- ucropus pa3Butus 3eman Y.Jlaktens.

Y. J[lapBuUH- OCHOBOIIOJIOXHUK TEOPUHU
sBosmonnu. MckycerBennbiii otOop. bopbba
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3a CyIIeCTBOBaHUE, €€ (POPMBI.

JBrxyniue CHJIBL HBOJIIOLIUU.
JuBeprennus. «/lepeBo» JKU3HU.
MuUKpOo3BOTIOLIUSL.

MaxkposBosnronus: apomop¢o3,
UAMOaanTanus, oOrmas JleTeHEepaLHts.

Hexkoropeie BaxkHekre apoMopho3sbl.

CuHTeTHyecKass TeOpusi D3BOJIOLMH, €€
OCHOBHBIE MTOJIOXKEHUSI.

DJeMeHTapHbIE HBOJIOLMOHHBIE (PAKTOPHI:
MYTAllMOHHBIM  MPOLECC, MOMYISIUOHHBIC
BOJIHBI, M30JISIUSI, €CTECTBEHHBIA OTOOD; UX
ABOJIIOLIMOHHOE 3HAYEHUE.

EcrectBennbiii  oTO0p. Popmbl oTOOpA:
JIBUOKYILIHM, CTaOUITU3UPYIOIIUH,
JU3PYITUBHBIN.

Paseutne opranmyeckoro mupa. [lonsarue
0 TeOoJOrMyecKkux spax u nepuogax. Cps3b
TPaHUI] MEXKJYy dpaMu C T'COJOTUUYECKUMHU H

HaJICOHTOJIOTHYECKUMHU W3MEHEHUSIMHU.
OcHOBHBIE TaKCOHOMUYECKHUE TPYIIIBI
pacTeHuit U KUBOTHBIX u

MIOCJIE0BATENILHOCTh UX 3BotoLuu. [lonsTue
dopsl 1 GayHbl. DUITOTEHETUYECKUNA 3aKOH.

Metonbl UCCJIEJIOBAHUS ABOJIIOLIUU:
MaJeoHTOJIOTHYecKHe, Onoreorpaduyeckue.

Metonbl U CCJIEJOBAHUS 9BOJIIOLINU:
MOp$OIOrHYECKHE, SMOPHOIOTUYECKHE,
MPUHIAIT PEKATTUTYIISIHH.

Metonbl VCCIIEJOBAHHUS ABOJIIOLIUU:
FEeHETUYECKHUE,  DKOJOTHYECKHE,  METOJIbI
OMOXUMHH U MOJIEKYJISIPHOM OHoorny.

I'eneTtnka n
3BOJIIOIUS

[ToHsATHE TEHA U AJICIIH.

3akoHbl HacaeacTBeHHocTH 1. Menmens.
PeneccuBHble W JIOMHHAHTHBEIC  TCHBHIL
I'omo3urora. I'erepo3urora. I'enoTum.
denotui. CBolicTBa T€HETHUYECKOTO
Marepuana.

H3MeHYHBOCTB: Hacienyemas
(reHOTHMIIMYECKasi, MyTalMOHHas1). Myranus,
Kak Marepuan s orbopa. Kmaccudukanus
MyTanuii. CBOCTBa MyTaIUH.

M3MeHYNBOCTE: HeHacneayeMas
(penoTunmueckast, Moau(PUKALIUOHHAS).

3akoH  romosiorudeckux  psgoB  H.
Basuiona.

3.

BozanknoBe

PazButne B3IIIOOB Ha MMPOUCXOKACHUC
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HHE
yeJ0BeKa Ha
rpaHu
mepexoa ot
OHOJIOrHYECK
oM K
COIIMaIbLHOMN
dbopme
IBYKEHUS
MaTepuu

yenoseka: JK.b. Jlamapk, Y.[apBun, .
OHresbe 0 MPOUCXOXKICHUH YETI0BEKa.

XapakTepHble OCOOCHHOCTH  YeNlOBEKA.
Ponb conuanbHBIX 3BOIOLUMOHHBIX (PAKTOPOB
B CTAHOBJIEHUH YEJIOBEKA.

AHTponorexes oT HAaCEKOMOSITHBIX
MJIEKOIIUTAIOIIMX IO YEJIOBEKAa pa3yMHOIO.
[Ipumarsr.

OcHoBHbl€ 3Tansl 3BoOLNMK poga Homo u

ero NpeIIECTBEHHUKOB (cragunbHast
KOHIICTILINS): MPOTOAHTPOIIBI
(aBCTpaJIONIUTEKH), apXaHTPOIIbI,

MAJICOHTPOITBI, HEOAHTPOIIHI.
Bunpr: gyenosek ymensiii (Homo habilis),

yenoBek npsamoxoxsammii  (Homo erectus),

yenoBek pasymublii (Homo sapiens).
OcHOBHBIE IIyTH HBOJIOLMYU YETIOBEKA.

Heonutnueckas PEBOJTIOITHSI.
DKOJIOTHYECKUE TOCICACTBUS HEOIUTHICCKOM
PEBOJTIOITUH.

Kospomromus.

YenoBek Kak

deHoMEH YenoBeKa.

MpeaMeET [ToHsTHE «UETOBEK.
€CTECTBEHHO YenoBek Kak CHUCTEMa: COOTHOILECHHE
— Hay4yHOro | OMOJIOTMYECKOTO M COLMAJIBHOIO B IOAXOJaX
MO3HAHUS | K YEJIOBEKY. ) 3P
OcHoBHbIE IPUHLINIIBI 100010
4eJI0BEYECKOro 00IIecTBa.
Tpu  0COOEHHOCTM B COBPEMEHHOM
pa3BUTHU CTPaH.
Crparerus yenoBeka.
3akoHOMEpH ITonsTue «mpupona.
OCTH CuHepreruka u €€ OCHOBHBIE IIPUHIUIIBL.
CaMOOpraHu3 DopMUPOBaHUE HIIEH CaMOOPraHU3ALMU.
anuu. [Tpumeprl camMOOpraHu3alyd B MPOCTEHUIINX
[Ipyanmns! | cucremax. MeXIUCHUIUIMHAPHBINA XapakTep
YHHUBEpCajdb | CUHEPIETUKH.
HOTO Camoopranuszanuss B  JUCCUIIATHBHBIX
SBOJIFOIIMOHY | CUCTEMaAX. HeoOxonumsie YCIIOBHS
3Ma. camoopranuzauuu. [lonsarue gpaykryarun.
OTmivune  paBHOBECHBIX  CHCTEM  OT 3P

HEPAaBHOBECHBIX.

Camoopranu3anusi — UCTOYHUK M OCHOBA
sBommonuu. [lonsTre 6udypkarum.

CommanpHas »BodONMA. Tpaguuuu, uX
pOJIb B COLMATBHOMN ABOJIOLUH.

YHUBEpCaNbHBI  ABOJIOLMOHU3M KAk
Hay4yHasi OporpaMma COBPEMEHHOCTH, €ro
NPUHLMIBL. DBOJIIOLMS — YHUBEpCaJbHAas
dopma nBwkeHus wmarepun. CoBpeMeHHas
Hay4Has KapTHHA MUpa.

KOHUEINIWA BUOCOEPHI 1 5KOJIOI'NMN




buocdepa.

[TonsTe o 6mocdepe. BemecTBo: KuBoeE,

OKOCHCTEMBI | KOCHOE, OMOKOCHOE, OuoreHHoe. CucTeMHBIE
(MHOTOOOpA3 | cBOMCTBA OMOChEPHI.
1€ KUBBIX ['eoxummueckas byHKLIMA AKHUBOT'O
OpraHU3MOB | BELIECTBA.
— OCHOBa buorenHas Murparysi aroMoB XUMHUYECKHUX
OpraHu3aiyl | 2JIeMEHTOB. bHOreoxMMuyecKkue NPUHLIUIIBI
uHu MUTpALUU.
YCTOWYUBOCT [Tousitue 06 3K0CcHCcTEME M OMOTEOICHO3E.
u DneMeHTHI 3KocucTeM (OMOTOI, OMOIIEHO3).
ouocdepsr) buotnueckast  CTpyKTypa  3KOCHCTEM: 13
IOPOIYLEHTbl,  KOHCYMEHTBI,  PEIyLEHTHI.
Buas! IpupOoAHBIX SIKOCUCTEM.
[TumeBbie (Tpoduueckue) eI,
nUpamMuabl. DHEPreTM4eckue TOTOKM B
3KocucTeMax, npasuiio 10%.
Dkonoruueckue (HakTopbl: OMOTHUECKUE U
abuornyeckue (PaKTopel, AHTPOIOTECHHbIE
(dakTopsl.
DopMmel OMOTHYECKUX OTHOLICHUH
(XUIITHUK — KEpTBa, MapasuTu3M,
HEUTpaIU3M).
I'moGanbHBIH 3arpsi3HeHue OKpYXKaroen Cpensbl:
9KOJIOTMYECK | MHIPEAMEHTHOE, ¢busnyeckoe,
Wi KPU3HUC | AECTPYKTUBHOE.
NuaukaTopsl 11106aJIbHOTO
9KOJIOrMYECKOTO KpHU3uca: yCUJIEHUE
napHUKOBOTO 3¢ ¢ekra, mpodieMa 030HOBOTO
Closi, Jerpajgainus JIECHBIX, 3€MEJIbHBIX,
BOJTHBIX pecypcos, CHMKEHHE
O6mopazHo0Opasusi.
[TonsiTue HOOC(QEpPHI. OcHOBHBIE
NOJIOXKEHUs! yueHus o Hoocdepe. Teopust B.1. 3.
Bepnagckoro o Hoocdepe. 3amaunm 10 '
CO3UAAHUIO HOOC(EPBI.
[TpuurHbl  00OCTPEHMST  IKOJIOTHYECKHUX
npooem.
VYeroifunBoe pa3BUTHE KaK KOMIIPOMMCC
MEXTY CTpeMIIEHUEM YyeJIoBeueCcTBa
YAOBIETBOPUTh  CBOM  TOTPEOHOCTH U
HEOOXOJMMOCTBIO COXpaHeHHs Onocdepsl 1
OyAyIINX TTOKOJIEHHH.
[TpuHIITTB OXpaHbl  TPUPONBI U
palMOHAIBHOTO MPUPOIOIIOIB30BAHHUS.
buocdepa u B3anMocCBA3p KOCMOCA U KUBOW TPUPOIBI,
KOCMOC. KOCMHUYECKHE [TUKJIBI.
YenoBek n Konnenmms JLA. YmKkeBCKOTO.
npuposaa. | CoaHeyHbIE LIUKIIBI U 30POBBE YEIIOBEKA. J13.P
[Tpobnema buoputrmosiorus: y3ioBble TOIBl KU3HU o
COXpaHEHHUs | YelOoBeKa. CpennenepuoHbie u
3JI0POBBS. | KOPOTKOIIEPHUOIHBIE OMOPUTMBI.

®dusnonornyeckue 0COOCHHOCTH MCUXUKHU




YCJI0BCKa, OCHOBHBIC OMOIIMNH.

3J0POBLC YCIIOBCKA.

OMOIMOHATILHBIE  PEAKIIUH.

Ctpecc wu

BrinosiHeHNME KOHTPOJBHO
3a049HOU (hOpMBI OOYICHHS)

i pabotel (mms

BrimonmHenne KypcoBoit paboTsl (TpoeKTa)

ITonroroska Kk 3adery

ITonroroBka K 3K3aMeHy

27

Bcero

30 28
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ayIuTOpHast KOHTposibHas padora (AKP).

®dopMbI TeKyIero KOHTposst: aoMantHee 3ananue ([13); pedepar (P); kommoksuym (KJI);

3.5.2. Opranu3anusi, KOHTPOJIb BBIIIOJIHEHUS U MeToanueckoe odecneuenne CPC

Tabnunua 5 — Buna, koHTposabs u Metoandeckoe obecrneuenne CPC

Ne Bug CPC KonmnuectBo | KonTposb Metoanueckoe
n/n 4acoB BbINIOIHEHUs | O0ecnieueHne
1 ITonroroBka K KOJUIOKBUYMY 10 YCTHBIM MeTtoauueckue
oInpoc PEKOMEHALINH;
y4eOHUKH,
y4eOHbIe
nocoous
2 Hanucanue pedepara 2 3ammura MeTtonnueckue
pedepara PEKOMEHIAIINH;
y4eOHHUKH,
y4eOHbIe
nocoous
4 [TonroroBka Kk ydvactuio Ha | 14 YCTHBIN MeTtoauueckue
CEMHHapax onpoc PCKOMCHAAIMH,
y4eOHUKH,
y4eOHbIe
nocoous
5 [ToaroroBka cooOImeHHIH 2 Jlokman Ha | y4eOHUKH,
CEM. 3aHITHH | ydeOHbIE
(5 muH.) nocoous
6 [ToxroToBKa mpe3eHTanui 4 Jloknax ~ Ha | yueOHUKH,
CEeM. 3aHATHM | ydeOHbIE
(5 muH.) nocooust
7 IToaroroBka K 3K3aMeHy 27 HpOBe,Z[eHI/Ie yLIe6HI/IKI/I,
9K3aMeHa B | yucOHbIe
YCTHOM nocoous

dhopme




6.00pa3oBare/ibHbIE TEXHOJIOTHH

VienbHBIM BEC 3aHATHM, IPOBOJMMBIM B HWHTEPAKTHUBHBIX (opMax 1o

muciuiuinHe  «KoHIenmum CcoBpEMEHHOTO €CTECTBO3HAHUS» B COOTBETCTBUU C
IaHHOM mporpaMmoit coctasisieT 40 %.

Tabmua 5

— AKTHBHBIE M UWHTEPAKTUBHBIE (HOPMBI

HCIIOJIb3YCMBIC Ha AYAUTOPHBIX 3aHATUAX

IMIPOBCACHUA BaHHTHﬁ,

Cemectp

Bun 3angarus

(J1, TIP, JIP)

Hcnonb3yemble aKTUBHBIE M MHTEPAKTUBHBIE (POPMBI
IIPOBEJCHMSI 3aHATHIM

KomuecTBo
Yacos

3

Jlexuus

Jlexuust — BU3yaJiu3anus ¢ IPUMEHEHUE
MYJIBTUMEAUNHBIX TeXHOJOTHI. CUcTemMaTu3amus u
BBIJICTICHUE Han0OJIee CYIIECTBCHHBIX YJIECMEHTOB
nH(pOpMAaITUH.

16

Jlexuus

Jlexus — Oecena — IUAJIOT ¢ ayTUTOPUEH, 00BICHEHUE
C MOKa30oM WUTocTpanuii. ['pynmnosas 6ecena mo3BosseT
pacHIMPHUTh KPYI MHEHUH CTOPOH.

14

Jlexuus

Jlekuus ¢ mpocMOTPOM y4eOHOTO (PUIIbMa - JIOTIOJHSIET,
YCUJIMBAET M3JIaraeMbIid IPEIoaBaTesieM MaTepHall,
MOXET BBI3BATh TMIOJICMHUKY, 3HAHHSI CTYJICHTOB CTAHOBSITCS
OCHOBarelsbHee, (hyHJaMeHTalbHee, YCHINBACT
BOCITUTATEILHO — 00pa3oBaTebHBIN DPEKT.

IIpakTrnyeckoe
3aHATHE

I'pynmioBast IUCKycCusi — BBISBIICHHE CYILIECTBYIOIIETO
MHOT000pasusi TOYEK 3pEHHs YIaCTHHUKOB Ha BOIPOC HIIH
pobIeMy U Ipu HEOOXOTUMOCTH BCECTOPOHHUH aHAIH3
K0 13 HuX. OpraHusans pasroBopa B Majoi
TpYIIIe [eJIeHAPABISHHOTO pa3roBopa 1o npodieMaM B
COOTBETCTBHH C 33JJaHHOM TEMOH UCCIIEIOBaHMUSI.

14

IIpakTnueckoe
3a1aHue

[Ipe3eHTalus BHINMOJHEHHBIX B KAUECTBE JOMAITHUX
3aJlaHU{ Pa3IMYHbBIX IPOEKTOB C IPUMEHEHUEM
MYJIBTUMEIUNHBIX TEXHOJIOTHIA.

IIpakTnueckoe
3aHATHE

Pa300p KOHKPETHBIX CUTYyalllil — BBISBICHUE, OTOOp U
peuieHue nmpobiaem; padora ¢ nHpopmanuein —
OCMBICJICHHE 3HAYEHHUS JIeTallel, ONMCAHHBIX B CUTYallUH;
aHaJIU3 ¥ CUHTE3 MH(OpMaLMK U apryMEHTOB; paboTa ¢
MIPETIOKEHUSAMHY U 3aKJIFOYCHUSIMH; OLIEHKA aJIbTEPHATHB;
MPUHATHE PEIICHUH; CIyIIIaHUE U IOHUMaHue IPYrux
moneil. Perenne KOHKpeTHOH NMPOOIEMHOM CUTYaIH
MOJKET MPOUCXOANTh KaK UHIUBUIYAIbHO, TaK U B
COCTAaBE IPYMIIBI.

Hroro:
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7. XapaKkTepucTUKA (POHI0B OLIEHOYHBIX CPEACTB /IS TEKYLEro KOHTPOJIsA

ycIeBaeMOCTH U IPOMEKYTOUHOM aTTecTaAlMU

7.1  Xapaxmepucmuxa oueHouHbIX CPEOCME 0111 MEKYULe20 KOHMpPOos
ycnesaemocmu



KOHTpOsIb 3HAHUM CTYIEHTOB OCYILECTBISAETCS B TEYEHHE CEMeECTpa IO
pe3ynbraTaM — BBIIOJIHEHHBIX IPAKTHUUECKUX 3aJaHuil, KOHTPOJIbHBIX padoT,
KOJUIOKBUYMOB, pedepaToB M COOOIIEHUH. 3aKIIOYUTENbHON (OpMOIl KOHTPOIS
3HAHUM CTYJECHTOB SIBJISIETCS CAada 3K3aMeHa 110 JUCLUIUIMHE B TPETHEM CEMECTPE.
Texkymmii KOHTPOJIb 3HAaHUN OCYLIECTBISCTCS B BHJAE YCTHOIO OIpoOca IO
[IPOMJIECHHBIM T€MaM Ha Ka)XJOM MPAKTHYECKOM 3aHATUH, KOJUIOKBUYMOB, KOTOPBIE
IIPOBOJSTCS IOCJE U3YyUEHHUs OTAEIBHON TEMBI COINIACHO IPEABAPUTENBHO BBIJAHHBIX
BOIIPOCOB ISl MOATOTOBKU; a TaKKe B BUJE pedepaToB U cOOOIIEHUI Ha 3apaHee
3a1aHHBIE TEMBI C IPUMEHEHUEM MYIBTUMEAUNHBIX TEXHOIOTUH.

Pa3nen 1. JBoJronust HAay4YHOr0 MeTOAA

Cemunapckoe 3anarue Nel
EcTtecTBO3HAHHE, KAK CHCTEMA HAVK M eanHas Hayka o [Ipuponae

(CHOBHEIE BOIIPOCKL:

1. Yto BkirouaeT B ce0s MOHSATHUE «KOHLEMIUS» W TOHITHE «COBPEMEHHOE
ecrecTBO3HaHuE»? KakoBbl OCHOBHBIE 3a7a4u Kypca?

2. UYrto takoe kynsrypa? KakoBsl BUAbI KynbTyp. [loueMy ecrecTBO3HaHUE
CUMTAETCA YaCTbIO €AMHOM KyJIBTYphI YeJIOBEKA?

3. Ilouemy ectecTBO3HaHUE cucTtema Hayk? KakoBbl mpeIMeT €CTECTBO3HAHUS U
ero uenb? B yem oTiuure opraHnyeCcKoro 1 HEOPraHU4eCKOTro
€CTECTBO3HAHUSA?

4. KakoBo 3HaueHUe TUCHUILIMHBI “KOHIENIIMN COBPEMEHHOTO €CTECTBO3HAHUS
UL DKOHOMHYECKUX CHEIHATIBHOCTEH?

5. B yeM cMbICIT TYMaHUTapHO - XyJI0)KECTBEHHOU KylbTypbl? KakoBbI
OTJIMYUTEIBHBIE YEPTHI HAYYHO — TEXHUYECKOM KyIbTyphl? KakoBbI CBOKCTBA
Hay4yHOTro 3HaHuA? KakoBbl MX OCHOBHBIE OTJINYHUS U B3aUMOCBS3b?

6. JlaiiTe OCHOBHBIE OonpeesIeHNs] HayKu. KakoBbI ATanbl pa3BUTHUS HAYKU U
Hay4YHOT'O TTO3HAHUS?

7. KaxoBsl cnenupuueckue 4epThl HAyKu?

8. KakoBo oTnuune HayKu OT APYTUX OTpacieil KyIbTypbl?

9. B uewm 3akmrouaercs 3Tuka yueHoro? KakoBbl ee OTJIMYUTENbHbIE TPU3HAKU?



10. B ueM 3axmrodaercst OMOATHKA U €€ OCHOBHBIE TTPOOJIEMbBI: TeHHAST MHKCHEPHS,
KJIOHUPOBaHHE, SBTaHA3USI?
11.KakoBbl OTIMYUTENbHBIC IPU3HAKU TICEBIOHAYKN?

Coo00111eHUS:

1. OTkppITHS B HayKe.

2. COOTHOIIIEHUE SMITUPHUUECKOTO U TEOPETHUECKOTO YPOBHEN TTO3HAHMS.
3. UcTopust B3aMMOCBSI3U HAyKU U TEXHUKHU.

4. Hayka u penurus.

5. KiionupoBanue. 3a winu npoTus?

Cemunapckoe 3anarue No2

Hay4Hblii MeTOoX NO3HAHNS.

HcTopus ecTeCTBO3HAHUSI, TEHACHIIMS PA3BUTHS

(CHOBHEIE BOIIPOCKL:

1. Yro Takoe Mmetogonorus? KakoBo NOHATHE HAYYHOTO METOAA?

2. B uyeM 3akirodaeTcss SMOUPUYECKUI U TEOPETHUYECKH YPOBHU HAyYHOTO
MO3HAHUSA?

3. Uto Takoe HayuHas rumnote3a? KakoBbl TpeOoBaHUS K HAayYHBIM THIIOTE3aM?

UYro takoe HayuHas Teopus? KakoBa oOmactb mpumeHumMoctu teopuu? B udem
3aKJIF0YAETCSl IPUHIIUI COOTBETCTBHUS?

4, KakoBbl MeTO/IBI HCCIIEIOBAHUIM B €CTECTBO3HAHUU: BCEOOIINE, IMIUPUIECKUE
U TEOPETUYECKHUE, CTAaTUCTHUECKHE? B yeM 3aKirodaercss METOI CHCTEMHOIO
noaxona?

5. Kakue cymectBytoT ¢pyHaameHTanbHble Hayku? Kakue npoieccbl MpoTeKaroT B
(byH1aMeHTaIbHBIX Haykax? KakoBa poJib MPUKIIAIHBIX HAYK?

6. [loueMy MmaremaTtMka  CUMTAaeTCs  SI3bIKOM  ecTecTBo3HaHusA?  Kakue
M1aremarnyeckue METOAbI IPUMEHSIOTCS] B €CTECTBO3HAHUU ?

7. Yro Takoe nmapagurma? KakoBa 1MHamMuKa pa3BUTHS €CTECTBO3HAHUS?

8. KakoBa mucropus pa3sBuUTHs €CTECTBO3HAHUSA B IPEBHOCTH: B ApeBHEM BocToke,
Hpesneit ['peunn? Kakue cymiecTBoBaiM MpOrpaMMbl PallMOHAIBHOTO OOBSICHEHUS

mupa B [pesueit [ perun? KakoB mpuHIIMT TPUYUHHOCTH B IEpBOHAYANIbHON hopme?



B dyem 3aknmrouaercs aromuctudeckas (JIleBkunm, JIeMOKpPUT) M KOHTHHYaJbHas
(Apucrotenb) UcCIenOBaTENbCKUE MPOrPaMMbl  MX B3aUMOJIOTIOJIHUTEIIbHOCTh?

9. Korga 3apoaunoch 3KCIEPUMEHTAIbHOE €CTECTBO3HAHUE, MEXAHUYECKOE
€CTECTBO3HAHUE, MeTaduzngeckoe €CTECTBO3HAHMUE, JTAAJIEKTUYECKOE
ecTtecTBo3HaHue? KakoBbI JOCTHKEHUA ecTecTBO3HAHNA B XX — XXI Bekax?

Coo00111eHus:

1. Pa3Butue ecrecTtBo3HaHuUsl Ha BocToke B mepros CpeHEBEKOBbSI.
2. VHKBHU3MIMS, U €€ UCTOKH.

3. HayuHble peBotonuu.

4. Benukue HayuyHbIe OTKpBITHS XX BEKa.

_Pazgena Ne2. JBoJironiusi eCTECTBEHHO — HAYYHOH KapTHUHBI MHPa

Cemunapckoe 3anarue Nel

EcTecTBEHHO — HAYYHAasl KAPTHHA MUpa. Pa3BuTHE NpeIcTaABJIEHUA 0 MATEPUH, O
JBMKEeHHH. JBOJIIOIMS NMPEACTABJIEHUM 0 IPOCTPAHCTBE M BpEMEHM.

(CHOBHEIE BOIIPOCEHL:

1. Tlouemy HaydHass KapTUHa MuUpa sBISeTCS O00pa3HO - (HUIOCOPCKUM
00001IeHNeM JTOCTH)KEHUN ecTecTBeHHBIX Hayk? KakoBbl (yHIaMeHTalIbHbIE
BOITPOCHI HAYYHOU KapTHHBI MUpa? OnummuTe CMEHY KapTUH MUpa?

2. KakoBa ucTopusi pa3BUTHs TpEICTaBIECHUN 00 oKkpyskaromieMm Mupe? Onuiure
aHTUYHYI0 Hatyphunocodpuio? B uyem 3akmouanace mnpoOiema ToOHMCKa
nepBoHavyana? B ueMm 3akiodalioch palMoHadbHOE O0BSICHEeHHE Mupa? B uem
3aKIJIIOYaeTcsl abCTpaKLus MaTepun?

3. B guem 3akmtouaetcs Hatypduiaocodckas kKapTuHa MuUpa ApuctoTes?

4. Onuiure reoleHTPUYECKYI0 KapTuHy Mupa [Itonemes.

5. Onumure renuoneHTpudeckyro kaptuny mupa H. Konmepuuka. Kro mpusen
JI0Ka3aTeIbCTBA TeITUOLICHTPUUECKON KapTHUHBI MUpa?

6. Uro Takoe wmarepuanbHOCTh Mwupa? Ilodemy jgBwKeHue — cmocod
cymectBoBanust wmarepuu? KakoBo MHorooOpaszue (opm ABMXKEHHS, HX

KAYECTBEHHBIE Pa3IM4us M HECBOAMMOCTBH APYr K Jpyry? B deMm 3akimrouarorcs



uaeu l'epakinura u yueHne ApUCTOTENS O JBUKEHUU?

7.KakoBa 3BOJIOLNS IPEICTABIECHUI O MPOCTpaHCTBE U BpeMeHu? Kak moHumanu
OPOCTPAaHCTBO  JpEBHErpedeckue aroMucTtel?  Yro mpexncraBisieT coboi
abcooTHOE TpocTpaHcTBO U BpeMst 1o M. Herotony? B yem 3akmrouaercs
KOHLIENIMsI MHUpoBoro »3¢upa? KakoBbl COBpEMEHHBIE MPEACTABICHUS O
IPOCTPAHCTBE U BPEMEHU?

8. KakoBbI CBOMCTBA MPOCTPAHCTBA U BPEMEHU?

9. B yeM 0COOEHHOCTH MPOCTPAHCTBA U BPEMEHHU B OMOJIOTMUECKUX U COLMAJIbHBIX

cucremax? B ueM 0COOEHHOCTH MCUXOJIOTHYECKOTO MPOCTPAHCTBA U BPEMEHHU?

Cemunapckoe 3ansitue No2

CTpyKTYpHBbIE€ YPOBHHM M CHCTEMHAS1 OPraHU3alusl MATePUH

OCHOBHble BONPOCHI:

1.Uto 3Hauut Bcenennas B pasHbix MacmTabax?  KakoBbl  kputepuun
NOJpa3ACICHUA MHMKpPO-, Makpo- U meramupa? KakoBbl OCHOBHBIE CTPYKTYpbI
MUKpPO- U Makpo- U meramupa? KakoBbl eguHuibl n3Mepenuii? Kakue oCHOBHbIE
THUIIBI B3aUMOAEHCTBUI B MUKPO-, MAKPO ¥ METAMUPE U3BECTHBI?

1. B ueM 3akirodaercs LeJOCTHOCTh NPUPoAbI? B ueM 3akito4aeTcsi CHCTEMHOCTh
pUpOAbI? B ueM 3aKiTo4aroTCs aJIUTUBHBIE U NHTETPATUBHBIE CBOWCTBA CUCTEM?
2. B 4em 3akiodaeTcs MEpapXWYHOCTh NOPUPOAHBIX cucteM? KakoBa
B3aMMOCBSI3b CHCTEMHBIX YypOBHeW Marepuu? KakoBbl HepapXU4YHBIE PSIIbI
MIPUPOJIHBIX CUCTEM?

3. KakoBa ucropus pa3BUTHS aTOMHCTUYECKOM T'MIIOTE3bI CTPOCHHMS BELIECTBA OT
Hatypduiaocodon 10 koHua XIX Beka? B ueM 3akiarouaercsi aTOMHO-MOJIEKYIISIPHOE
yuenue JlomoHnocoBa? Ilouemy wmopens cTpoeHuss aromMa ToMmcoHa mpu3HAHA
OLIMOOYHOM?

4. KakoBbl oOmuUOKM TIaHEeTapHOM Mojenu aroma Pesepdopma? Kakossl
noctynarel bopa? Omumure Monens atoma 3ommepdernbaa.

5. Ommmmure QJIICMCHTAPHBIC YaCTHULbI: aAPOHbI U JICIITOHEIL. B uem 3akiarouaercs



npunuun [laynu. KakoBa knaccudukanus 371€MEHTapHBIX YaCTUIl U UX OCHOBHBIC
XapaKTEPUCTUKU?
6 OnummTe KBapKOBYIO MOJZIEIIb aJPOHOB. UTO Takoe BUPTyaIbHbIE YACTULIBI?
7. Onwumunre GU3NIECKUN BaKyyM.
8 Kakue npoiieccbl B MUKPOMUPE CYILIECTBYIOT?
9 Yro Takoe ecTeCTBEHHas PaJUOAKTUBHOCTH M KTO €€ OTKphu1? Onummre
OCHOBHBIE BHJIbI PAJHMOAKTUBHOTO pacmaaa. UYTo Takoe sHeprust cBsA3U sAapa (AedexT
maccbl)? Kak mpoucxoauT BbLAEIEHUE SHEPTUN TIPU PaIMOAKTUBHOM pacraje?
10. B wueM 3akirodaercss peakuus CUHTEe3a JIerkux aromHbix saep? Kax
MIPOUCXOAMT BBIJICJICHUE DHEPTUU B PEAKLMIX SIEPHOTO CHHTE3a B CPABHEHHUH C
peakuusamu geneHus saep? Onummre TepMmosiaepHble peakuuu. KakoBa sHeprus

CBSI3U HYKJIOHOB B SIIp€ B CPABHEHUH C SHEPTHEN CBSI3U ANEKTPOHOB B aTOMe?

Cemunapckoe 3anstue Ne3

CMeHa pu3nyecKUX KAPTHH MHpa

OCHOBHBIC BOIIPOCKHI

1. OnumuTe MEXaHHCTUYECKYIO KApTHUHY MHUpa. B yeM 3akirodaeTcss HpUHIUIT
oTHOCUTENbHOCTH ['anmness. YUto Takoe marepualibHas Touka? B dem 3akirovarorcs
KOPIYCKYJISIDHBIE TMPEJCTaBICHUs O marepur? B dYem 3akiroyaercsl KOHLIEMNIUs

Onu3KoaecTBUSL ApUCTOTENS?

2. KakoBsl 3akoHbl HetoToHa? B ueM cMbica 3akoHa BecemupHoro tsarorenusa? B uem
3aKJIFOYAETCS TPUHIMIT JAIBHOACHCTBUA? B 4eM 3akimrouaercss MEXaHUCTHUYECKUU

JNE€TEPMUHNU3M ?

3. OnumuTe ANIeKTPOMarHUTHYI0 KapTUHY Mupa. Onuiurte ABe GopMbl MaTepUu 1O
AJIEKTPOMAarHUTHOM  KapTuHe Mupa. Onummre mnoHATHe 1noiass. B uem

3aKJII0YaeTCNPUHITUTT On3konecTBus M. @apanes?



4.0nuimMre KBAaHTOBO — TIOJEBYK0 KapTWHY MHpa. B dyeM 3akiroudarorcs
KOPITYCKYJISIpDHbIE CBOMCTBAa CBETAa, BOJHOBBIE CBOiicTBa wyactuu? Onummre
KOPIYCKYJISIPHO-BOJIHOBOW Jyan3M KakK BCe0OIee CBOWCTBO MATEPUH.

5. Jlaiite monsTHe dYacTulbl M aHTh4yacTuibl. Kak BosHukawoT ¢(otonsl? Kak
IIPOUCXONNUT KBAaHTOBO-IIOJIEBOM MEXaHU3M Ilepefadd B3auMoJencTBHA? Onuimmre

(dbepmuonbl U 6030HbI. OnuiKTe TpU HOPMBI MATEPUU.

6.KakoBrbl KOHOCIIITHNH KBAaHTOBOM MexaHUKH? B dyem 3akimrouaercs IMIPUHIOUAII

HEONPEIEICHHOCTEN U MPUHLMIT JOIOJIHUTEIbHOCTU?

7.Kak mpouCXOOUT ONMUCAHHME COCTOSIHUSI B KBAaHTOBOW MexaHuke? B uem cMmbich
ypaBHeHus lllpenunrepa? KakoB cTatucTHdecKui XapakTep KBAHTOBOIO ONUCAHUA

HpHpOI[I)I? B uem 3akirodyaeTcss COOTBETCTBHE KBAHTOBOM M KJIACCUUECKON MEXaHUKU?

8.Ha uyeM oOCHOBBIBaeTCA neTEpMUHHCTHUECKOE onucanue wmupa? IlpuBenure
NpUMEpPbl JUHAMHUYECKUX Teopuil. [IpuBeaure mpuMepsl CHUCTEM C JTUHAMHUYECKUM

XaoCoM.

9.KakoBbl OCHOBHBIE MOHSTHSI CTaTUCTUYECKOW Teopun? IlpuBenure mnpuMepsI
CTaTUCTUYECKUX Teopuil. KakoBO COOTBETCTBHE CTATUCTHUYECKUX U JUHAMUYECKUX

teopuii? Kak COOTHOCITCS NpUYMHA U CiiecTBUE? UTO 3HAUUT Kay3aJbHbIC 3aKOHbBI?

10.Kakue (ynnameHTanibHble B3aUMOJCUCTBUS CYIIECTBYIOT B npupozae? HazoBure

YaCTHIIBl - MIEPEHOCYNKU (PyHTaMEHTATBHBIX B3aUMOJICHCTBUN.

11.Ha3oBuTe mnocTynaTel CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH. B dyem

zakirrouaercsa coorBerctBrue CTO U Ki1acCHYeCKOU MEXAHUKU?

12.Kem u xorma co3ma”a oOlas TEOpUss OTHOCHUTEIbHOCTH? B yeM 3akiouaercs
npuHUKN 3kBUBajieHTHOCTU? KakoBbl smnupuueckue nokazarenbctsa OTO? KakoBo

coorBercTBrE OTO U KI1acCUUYeCKOU MEXaHUKU?

13.0nummuTe cOBpeMEHHbIE MPEACTABICHUS O MPOCTPAHCTBE U BpeMeHH. Kakoma

COBpPEMEHHAs Hay4yHas KapTuHa mMupa’?



14.B uem 3akiroyaeTcs NOHSTHE CUMMETPUM B ecTecTBO3HaHUU? Kakue BUBI

CUMMETPHUH CYLIECTBYIOT?

15.B yem 3akirodaercsi CHMMETpPHUsI IPOCTPAHCTBA UM BpeMeHH? KakoBbl CBOKCTBa
MPOCTPAHCTBA W BPEMEHU M 3aKoHBI coxpaHeHus? Cdopmymupyiite Teopema D.

Herep.
16.KakoBa uctopust pa3BUTHS NPEACTABICHUN O IPUPOAE TEMIOBBIX SBICHUM?

17 Korma Bo3nukia TepmomuHamuka? Kakue ¢GopMbl 3HEprum CymecTByIOT?
ChopmynupyiiTe nepBblii 3aKOH TEPMOAWHAMUKHU. UTO Takoe TEpMOIMHAMUYECKOE
PaBHOBECHE U KaKOBBI €r0 MpU3HAKU?

18.B uwem 3akimoyaercss BTOPOM  3aKOH  TepMoAMHAaMUKM? YTO  3HA4YUT
BBICOKOKaUECTBEHHbIE U HHM3KOKadeCTBEHHbIE (hopMbl 3Hepruu? Ilouemy sHTpomnus
ABJSIETCA Mepoy xaoca? B uem 3akmrodaercs TeroBas cMepTh Beenennon?

19. KakoBbI OCHOBHBIE MOJIOKEHUS MOJIEKYIAPHO-KUHETUYECKON TEOPUU ?

Paznen Ne3. Kocmosiorust (Merammup)

Cemunapckoe 3anarue Nel

Kocmosiornueckas moaeanb BeestenHoi. KoHenmys 0eCKOHEYHOCTH

(OCHOBHBIE BOIIPOCHI:

1. UYto uzyuaer kocmodorusi? KakoBel MeTo bl ccnenoBanusi Beenennoi? B uem
3aKJIF0YAeTCsl METOJI CIeKTpajabHOro aHamuza? B dem cmbica addekra Jlommepa?

KakoBbl eIMHNIIBI U3MEPEHNN PACCTOSIHUN B METaMuUpe?

2. KakoBo crpoenne Beenennoit? Onummnre raJakTuky « MIIEUHBIA MTYThY.

3. [aiite omnpenenenue ranakTUKU. KakoBbl OCHOBHBIE XapaKTEPUCTUKHU
rajJaKkTHUK.

4, Urto Takoe kBazapbl? ONUIINTE UX CTPOCHUE U POJb BO BeeneHHoil.

5. KakoBbl OCHOBHBIE XapaKTEpUCTUKH 3Be3A? OMNUIIKUTE 3BOIIOLUS 3BE3M6.

[TouemMy BO3HMKAET rpaBUTAIMOHHBIN KoJutanc? Kak BO3HUKAIOT HEUTPOHHBIE 3BE3bI

1 YEM OHU XapaAKTEPUIYIOTCS?



6. OnummTe 3BOIOLMIO NpecTaBieHuil o Beenennoit: Apucrorens, [Itonemei,
Konepuuk, HproTOHOBCKast KOCMOJIOTHSI, BCEJIEHHAsA DWHIITEHHA, KOCMOJIOrHYecKast
monenb Opunmana, 3akoH XaO0ma. B dem cMbICT Teopus pacIIMPSIIOIICHCS
Bcenennoii?

7. Onumure »Bomonuio  Bceenennoin. JlaiiTe MNOHATHE KOCMOJOTHYECKOM
cunrynsipoctu. KakoB Bo3pact Bcenennoil? Kakne OCHOBHBIE BUIBI Marepus
BHOCST BKJaJ B €€ CPEAHIO IUIOTHOCTH? OnuiuTte sBoMONNI0 BceeneHHo kKak
LEMOYKY HAPYIIEHU CUMMETPUN?

8. KaxoBa monens sBomtonnn Beenennoit no Carany?

Co0011IeHUS:

1. YepHbie IbIpHIL.
2. PenukroBoe u3nyueHue.

CemuHapckoe 3aHaTue No2

CouHeuynasi cucrema. I'eosiornueckasi 3BOJIIOIMS

OcCHOBHble BONPOChI:

1.Onumure crpoenune ConHeuHoit cuctembl. Onummte ctpoernue ConnHna. Jlaiite
OCHOBHbIE XapakTepucTuku ConHIa.

2.KakoBbl arpuOyThl mmaHeThl? JlaiiTe OOIIyI0 XapakTEpPUCTUKY IIJIAHET 3EMHOMU
IPYIIIBI U TIJIAHET — TUTaHTOB.

3.0numure nosic acrepouioB. ONUILKMTE OCHOBHBIE XAPAKTEPUCTUKH CIIYTHHUKOB,
KOMET U METEOPUTOB.

4.0numure omnyre 3eMiM OT IPYTHUX IJIAHET 36MHOM T'PYIIIIHI.

5.KakoB XuMHUYECKUI COCTAB 3EMIIH?

6.0nMimnTe MarHUTHOE IOJI€ 3€MJIU, €T0 CTPYKTYPY U POJIb JJIS )KU3HU?

7.KakoBO BHYTPEHHEE CTPOCHUE 3EMJIU U METOJIBI €€ UCCIEAOBAHUS?

8.0mummTe (QopMHpOBaHHE TMPOTO — 3eMIIM W3 IUIaHeTo3uMajeh. Onummure
HBOJIIOLIMIO 3€MHOM KOpBI, BO3HUKHOBeHHE aTrMocdepsl u ruapocdepsl. Kakos

BO3pacT 3€MJIM U METOJIbI €10 OLIEHKU?



10.0Onumute atmocdepy 3emid, ee CTPYKTYpy U XUMHYECKHH cocTaB. Omuinre
HUPKYIALNIO aTMOChEPHI U KIIMMaT 3eMJIH.

11. Onumure ruapocdepy.

12. Onummre Teopuu npoucxoxaeHns COJTHEYHON CUCTEMBI.

13.YT0 Takoe TeKTOHMKA JUTOCHEPHBIX TUIUT? Kak BOZHUKIN MaTepPUKU?

Co00111eHUS:

1. ACTpOHOMUS U KOCMOHABTHKA.
2. JIyHa — cnyTHUK 3eMJIN.
3. 3aragku Mapca.
Pasznes Ned. Ilpoucxoxaenue sku3Hu Ha 3emiie

Cemunapckoe 3agaTue Nel

KoHuenuuy npoucxoskaeHus »KU3H1 Ha 3emJie

(OCHOBHBIE BOIIPOCHI

1. Jaiite ompeneneHue MNOHATUA KU3HU. ONUIINTE OCHOBHBIE YEPTHI >KUBOI
MaTepHH.
2. B uwem 3akmiowyaercsi CHUCTEMHOCTh KUBOTo? KakoBbl 0COOEHHOCTH

OMOJIOTMYECKOTO YpPOBHS OpraHu3auuv marepun? ONUIIUTE UEPapXUUECKYIO
OpPTraHU3aLHIO KUBOTO.
3. Onuimre XMMHYECKUM COCTaB KUBOTO: 3JEMEHTbl — opraHoreHsl. [louemy

aToOM yIJIepoJia — IJIaBHBIA JIEMEHT KMBOTO? B dem 3akitoyaroTcsi €ro yHUKalabHBIC

CIocooHoCcTH?
4, KakoBa ponb Makpo3JIeMEHTBI U MUKPOSJIEMEHTOB B )KMBOM OpraHu3me?
5. KakoBa posib BOABI 17151 )KMBBIX OPTaHU3MOB?

6. KakoBbl HCTOpHYECKHE KOHUETIINY MPOUCXOXKICHUS )KU3HH Ha 3emiie?

1) Onummre KOHIEMIMIO HAyYHBIA KpeamuoHu3M. B uem 3akiodaeTcss OopbOa

KpEal[MOHUCTOB U BOJIFOIIUOHUCTOR?
2) OnummTe KOHUENIUIO TaHCIIEPMHUH.

3) OnummuTe KOHIENIUIO CHIOHTAHHOTO CaMO3apOoXKIECHUS UM BUTATU3MA.



4) OnuiuTe KOHIENIUIO0 CTAMOHAPHOTO COCTOSHUS.
7. KakoBBI €CTECTBEHHO-HAYYHbIE TEOPUU IPOUCXOKICHUS KU3HU Ha 3emuie?

1) Onunmre teoputo AWM. Onapuna.
2) Onumumre teoputo . XonaeiHa.
3)  Ommmmure Teopus 6monod3a J[. beprana u e€ sramsbr:

a) XMMUYECKasi dBOJIOLMSA Ha JpEeBHEN 3emIie.
0) OMOXHUMHUYECKast SBOJIFOIIUS.
B) BO3HUKHOBEHHE OMOJIOTHYECKUX MEMOpaH B IEPBUYHOM OKEaHE.

I') BO3HUKHOBEHHE TMIPOKApUOT: OaKTepuid U CHHE — 3€JIEHBIX BOJOPOCIIEH.

I'erepoTpodsl 1 aBTOTPOPBI. AHAIPOOBI U A3POOHI.
1) BOSBHUKHOBEHHUE 3YKapHOT U UX 3BOJIIOLUS.

8. B yuem oTanuue KOHICIIIHHN I'OJI0O U reHoOMOo3a. ,[[aﬁTe ITOHATHUC MOJICKYJIHpHOﬁ

XHUPAJIbHOCTH JKHUBBIX CYHICCTB.

Coo0uieHust:

1. HJIO? 3a wnu npoTHB.
2. TlpobGiema CynHOCTH KUBOTO.
3. CoBpemeHHbIE TUIIOTEe3bI BOSHUKHOBEHUS KU3HU Ha 3eMIIe.



Pasnen NeS. CraHoBiieHHMe ¥ pa3BUTHE XMMU4YeCKO KAapTUHBI Mupa. Passurue
XHUMHYECKHX KOHIeIMINH

KommoxBuym:
1. JlaiiTe IOHATHE XMMUU U ITAIOB €€ Pa3BUTHS.
2. Korna 3aponunace HayuHas xumus? Onummre stpoxumuro [lapanensca.
3. [Touemy JI.11. MenpeneeB cunTaia XMMUIO TBOMCTBEHHON HAYKOM?
4. OnumnTe KOHLENTyaJlIbHbIE YPOBHU B XUMUH.
5. B uem 3aknrodaercs yuenue o coctaBe? B ueM 3akitouaercs mpobdiaema

xumudeckoro anemenTa? [louemy teopus duoructona llrans 6su1a noxHoit? Kakue

OLIMOKH cozepkana TeOpHUsl XUMHUECKUX 31eMeHTOB A. JlaBya3be?

6. B uem 3akitouaetcst mpobiaeMe XuMUUECKOTo coelMHeHus1? B uem omuuane

IIPpOCTOI0 OT CJIOKHOI'O BeIlecTBa?

7. [Touemy cyiiecTByeT mpoodeMa BOBIEUEHUSI HOBBIX XUMUYECKHX COCTMHEHHM

B ITPOU3BOJACTBO MaTepI/IaJ'IOB?

8. [Touemy Henb3s KJIACCUYECKHU OMUCATh MOBEAECHUE 3JIEKTPOHOB B arome? Uto
3HAUYUT AUCKPETHOCTH JJICKTPOHHBIX COCTOSAHUMN B atoMe? Kak opraHu30BaHbI
AIIEKTPOHHBIE COCTOSTHUS aTOMa B AJIEKTPOHHBIE 000m0ukn? Kak ocymiecTBistoTcs
MEPEXO/IbI AIEKTPOHOB MEXKY JIEKTPOHHBIMU COCTOSHUSIMU?

9. B uem 3aknrouaercst nepuonuueckuii 3akoH .M. Menneneesa? Urto siBnsiercst
rpaguuecKuM OTOOpaKEHHUEM MTEPUOJUIECKOTO 3aKoHa?

10.  Onummure NOHATHE «CTPYKTypa» no Jansrony, bepuenuycy, Kepapy, Kekyne.
B dem 3akitouaeTcst TeOpUsi XMMUYECKOTO CTpOoeHus BeuiecTBa bytneposa? Uro
TaKO€ peaKIMOHHasl CIIOCOOHOCTh BEIIECTR?

11.  Onummute TerioBbie 3P heKThl nporeccoB. ONMUIINTE TEPMOAMHAMUYECKUE U
KUHETUYECKME METOJbl YIPABICHUS XHWMHUYECKMMHU IPOLECCAMU. B uem
3aKiroyaeTcss mpooOsema karanuza?  Jlalite moHaTthe  karanuzaropa. Kakwue

CYIIECTBYIOT (haKTOPBI, BIUSIONINE HA PEAKIIMOHHYIO CITIOCOOHOCTH BemecTB? B uem



3akmoyaetcs npasuiio Bant-Topda n npunnun Jle llarense? Yto 3HaUMT 3HEprUs
aktuBauuu? Jlalite onpeeneHre aBToKaTaIn3a.

12. DpomonuoHHas XuMHs. CBS3b JBOJIOIMOHHONM XUMUU C TIpoOiieMoi
BO3HUKHOBEHUS KU3HU Ha 3eMIIe.

13.  Onumurte mnoHsTHE OWokaranuza. I[loyemy QepMeHTBI — OCHOBa >KHBOTO
opra"nusma?

14. B yem 3akiroyaeTcs XMMHUYECKast U OMOJIOTUYECKast KOHIETIINU OpOoKeHUs?
15. OnuimuTe MyTH OCBOCHUS KaTaJIUTUYECKOTO OIbITa YKUBOU MPUPOIBI.

16.  Uem oTnuyaeTcCs MOHITHE «OPTAHU3AIUN) U «CAMOOPTaHU3AINI B XUMUU?
17.  «CyOcCTpaKTHBII» MOAXOJ K CaMOOpraHU3aIuu MPeAOHOIOTUYECKUX CHUCTEM.
OnummmTe eCTECTBEHHBIN 0TOOP Cpeid XUMUYECKHUX AJIEMEHTOB U UX COCTMHEHUH.

18.  Kakue opraHoreHnl CyHIECTBYIOT? B ueMm 3akirodaeTcss UX pPoOJib B KHBBIX
cucrtemax? KakoBbl CBOMCTBA OPraHOT€HOB?

19. IIpakThueckoe 3HAYEHUE TMPEICTABICHUNA O KOHIENTYaJbHbIX CHCTEMax
XUMHUHU.

20.  Onumure OOIIYI0 TEOPUIO XUMHUUYECKON IBOJIOIMK U OMOTeHe3a Ha 3emMJie

A.Il. Pynenko. B ueM 3akmirodaercs poJib Karajiu3a B XOJ€E 3BOJIOLHMH OT XEMOT€He3a

K OnoreHesy?

21.  KakoBbl 33/1a4u XUMUH B Oymytiiem?

Co0011IeHUS:

1. ITleppomuuHOoCTh Kak oOOIlEe CBOMCTBO M 3aKOHOMEPHOCTh BCEX SIBJICHUU
MIPUPOIBI.

Pa3znen Ne6. DBoJironusi M pa3BUTHE )KUBBIX CHCTEM
Cemunapckoe 3ansitue Nel

JBONOIMS KUBbIX cucTeM. McTopus sku3Hu HA 3eMJie 1 MeTOAbl HCCIE0BAHUS
IBOJIIOIIUH
1. B dgeM 3akirouaeTcs 1e1eco00pa3HOCTh KUBBIX CyliecTB? B uem 3akmrouaercs

MOHSITHE PBOJIOINH, U KAKOBHI €€ aTpUOyThI?

2. KaxoBbI NPEANOCHUIKA CO3/IaHUs TEOPUH IBOJTIOIINHN ?



- onummre Teoputo Tpanchopmmuzma K. bropdona;

- onuummTe BOMOIMOHHYI0 Teoputo XK. b. Jlamapka;

- OINUIIUTE 3aKOH cooTHoIEeHUs1 opraHoB JK. KioBbe;
- ONMILKTE UCTOPHUIO pa3BuTus 3emun o Y.Jlaifento.
3. [Touemy Y. JlapBUH - OCHOBOMOJIO)KHHMK TEOpUH 3Boironuu? Onumure
UCKYCCTBEHHBII 0TOOp. B yem 3akiouaercs 60prOa 3a CyliecTBOBAaHUE U KaKOBBI €€
bopmbI?
4. Onummre ABWXKyHIME CUibl 3BOoMonMH. UTo Takoe muBepreHuua? UTto Takoe
«J1epeBO» KU3HU? B uem 3akirroyaeTcss npoLecc MUKPO3BOIIOLUN?
5. Onuimre  MakpodsBOdOLMIO:  apoMopdo3,  uauoaganTanus,  oOmas
nerenepaiuio. ONUIIMTE HEKOTOPbIE BaXKHEHIITHE apOMOP(]O3HI.
6. OnummTe CHHTETHYECKYIO TEOPHUIO SBOJIIOIIMH, €€ OCHOBHBIE MTOJIOKEHUS.
7. OnummuTe 31IeMEHTapHbIE DBOJIOIMOHHBIE (DAKTOPBI: MyTallMOHHBIN TpoIiecc,
MOMYJISIITUOHHBIC BOJIHBI, W3OJISIHS, €CTECTBEHHBIH OTOOpP; HMX HBOJIOIMOHHOE
3HAYEHUE.
8. B uem 3akmiouaercs ectectBeHHbIM 0TOOp? Omnummre Qopmbel oTOOpa:
JBIDKYIIUN, CTAOUITU3UPYIOIIUM, TU3PYTITUBHBIH.
9. Onuimre pa3BUTHE OpraHUYecKoro mupa. JlaiiTe MOHSITHE O TEOJOTHYECKHUX
spax u nepuoaax. ONUIIUTE CBSI3b TPAHULl MEXAY 3paMH C TIEOJIOTUYECKUMHU U
MaJICOHTOJIOTUYECKUMU  M3MEHEHUsIMU. ONUIINTE OCHOBHBIE TAKCOHOMHUYECKHUE
IPYIIbl PACTEHUM M >KUBOTHBIX M IIOCJIEIOBATEIBHOCTh HMX 3BOtOUMH. JlanTe

noHsitue Guopsl U (ayHsl. B yem 3akitoyaeTcst (PUIOreHETUYECKH 3aKOH?

10. Onumre METOIbI HUCCJICTIOBAHUS DBOJIIOLIMH: MaJICOHTOJIOTMYCCKHUE,
ounoreorpadudeckue.
11. Onummre METOAbI HUCCJIeJOBaHUS JBOJIIOIIUH: MOPGOIOTHYECKHE,

IMOPHUOJIOTHYECKUE, TPUHIIUN PEKATUTYISLIUH.
12.OnummTe METOAbl HCCIEAOBAHMS SBOJNIOLUU: TEHETHYECKUE, 3KOJIOTHYECKHE,
METOJIbl OMOXUMHUH U MOJIEKYJISIPHON OHOJIOTHS.
Cemunapckoe 3ansitue No2

I'eHeTHKA U HYBOJIOIINA




OCHOBHBIE BOIIPOCHI:

1.KakoBa B3aUMOCBsI3b IT€HETHKH U BOJIIOLMU. /{aiiTe mMOHATHE I'eHa U aJlJICIIH.
2.0numure 3akoHbl [ Menaens. B yeM oTinune perecCuBHBIX OT JOMHHAHTHBIX
reHoB? JlaiiTe onpeeneHre TOMO3UTOThI U TeTepo3uroTsl. Uto Takoe reHorun? Yro
takoe penotun? ONUIINTE CBOMCTBA TEHETUYECKOTO MaTepuaa.

3.0nummuTe HaclaeayeMyl0 W3MEHUYMBOCTh: T€HOTHUIUYECKYI0, MYTallMOHHYIO. UTO
TaKoe MyTallusl M KaK OHa CIYXUT MaTrepuajioM i oToopa? Onwummre
Kiaccudukaiuoo Mytarui. KakoBbl CBOMCTBA MyTaInuii?

4.0numure HEHACJIEAYEeMYIO U3MEHUYHUBOCTD: (hEeHOTUIHYECKYIO,
MOAUGUKAITTOHHYIO.

5.Chopmynupyiite 3akoH romosiorundeckux psaos H. BaBuosa.

CemuHnapckoe 3ansitue No3

Bo3HuKHOBEHHE YeJI0BEKA HA I'PAHM I1€epPex0/1a 0T 0M0JOrHYeCKOH K
COLIMAJIbHOM (hopMe NBMKEeHHsI MaTepuu. Uel0BeK KaK NpeaMeT eCTeCTBEHHO-
HAVYYHOI'O IO3HAHUSA

(OCHOBHBIE BOIIPOCHI:

l.Ilpocnenure sBomouuto B3msAnoB: JK.b. Jlamapk, Y.J{apBun, @. DHreasc o
MIPOUCXOXKICHUH YEJIOBEKA.

2.KakoBbl ~ XxapakTepHble 0coOeHHOCTH desioBeka? KakoBa poib COIMAIbHBIX
ABOJIIOIIMOHHBIX (PAKTOPOB B CTAHOBJIEHUU YeJIOBEKA?

3. OnummTe aHTPONOreHe3 OT HACEKOMOSIHBIX MIIEKOIMTAMIIHUX JI0 YEJOBEKa
pazymHoro. Onumure npumMaros.

4.0nummre OCHOBHBIE 3Tambl 3BOJIOUMK pora Homo u ero mnpeamiecTBEHHUKOB
(ctagunbHas  KOHUEMIMS):  TPOTOAHTPONbI  (ABCTPAIONUTEKH),  apXaHTPOIIbI,
MaJICOHTPOIbI, HEOAHTPOIIBI.

5.0numute Buabl: yenoek ymenbii (Homo habilis), uenosex npsimoxoasmmii (Homo
erectus), uyenoBek pazyMHubiii (Homo sapiens).

6.0nummTe OCHOBHBIE ITyTH YBOJIFOLIUH YEJIOBEKA.



7.Korma mnpousonuia HEOMUTHYECKAsh PEBOJIIOLMS W KAKOBBI €€ 3SKOJIOIMYECKUE
MOCJEICTBUS?

8.B 1uem 3akirouaeTcsi NpoLecc KOABOIIOLUN?

9.B 4eM 3aKio4aeTcs MOHITHE «YEIIOBEKY.

10.0numure YenoBeka KaK CHCTEMY, KaK COOTHOIICHHWE OMOJIOIMYECKOro U
COLIMAJIbHOTO B MOJXOJaX K YEJIOBEKY.

11.0nummTe 0CHOBHBIE IPHUHIIMIIBI JTFOOOT0 YEI0BEYECKOTO OOIIECTBA.

12.0numuTe Tpu 0COOEHHOCTH B COBPEMEHHOM Pa3BUTUU CTPaH.

13.0nummTe CTpaTeruio YeIaoBeKa.

Co0011IeHUS:

CxopcTBa M OTIMYHKA YEIOBEKA U )KUBOTHBIX.

OxoTa 1 coOUpaTenbCTBO.

Bo03HUKHOBEHHE CEBCKOrO XO341CTBA.

L{eHTpBI TPOUCXOKIACHHUSI KYJIBTYPHBIX PACTEHUMN.
CoBpeMeHHbIE TEOPUU O MPOUCXOKICHUH YEITOBEKA.
ITo myTu x HOOCEDE.

K npo6aeme obiiecTBa.

OTHOreHes.

DKonorus ayxa.

CoNok~WNE

Cemunapckoe 3aaarmue Nod

3aKoHOMEepHOCTH camMoopranu3auuu. IlpuHIMNbI YHUBEPCAJbHOIO
IBOJIOLNHUOHHU3MA.

(OCHOBHBIE BOIIPOCHI

1.YTo0 n3ydaer cMHEPreTrKa U KakOBbI €€ OCHOBHBIE ITPUHLINIIBI?

2.0nummTe  QopmupoBaHMe ujed camoopranumszauuu. IlpuBenute npUMEpH
CaMOOpraHM3alMM B MPOCTEHIIUX  CHCTEMaX. B  dem  3akimodaercs
MEKIUCLIUTUIMHAPHBIN XapaKTep CUHEPTEeTUKU?

3.0numuTe caMOOpraHu3allio B TMCCUNIATUBHBIX cucTeMax. KakoBbl HEOOXOAMMBIE
ycioBHs camoopranuzanuu’? OnuumTe NoHaTHe (PayKTyaluu.

4.B 4yeM 3aKJIF0YaeTCs OTIIMYHME PABHOBECHBIX CUCTEM OT HEPABHOBECHBIX?

5. Onuiure camMOOpraHu3alMIo KaKk UICTOYHUK U OCHOBY 3BONtOLMH. JlaliTe moHsATHE

OoudypKauuu.



6. B ueMm 3akiroyaeTcs couuaiibHasg 3BOJOLMS? UTO Takoe TpaJMLMH, U KAKOBa MX
POJIb B COLMATIBHON IBOIIOLUN?

7.0numuTe  yHMBEpPCAJbHBIM  3BONIOIMOHM3M  Kak  HayyHas  Iporpamma
COBPEMEHHOCTH M ero mnpuHuumnbl. [loyemy sBomonus — yHHBepcaipHas (opma
nBrKeHus Matepun? ONUIINTE COBPEMEHHYIO HAyYHYIO KApTUHY MUPA.

Co0011IEHUS:

Kubepueruka — kak Hayka 00 ynpaBlICHUU.

[Topsimok u Gecropsiiok B MPUPO/IE.

OcHoBHBIE TPOOJIEMBI KUOEPHETHKHU.

B3anMocBs3b nopsjika 1 xaoca — IEeHTpaJIbHasl Mpo0JieMa CUHEPTETUKHU.

el NS

Bbuocdepa. IkocucreMbl (MHOT000pa3ue ;KUBbIX OPraHN3MOB — OCHOBA
OPraHu3aAlNuy U VCTOMYIUBOCTH 0nochepnl)

(OCHOBHBIE BOIIPOCHI

Paszpnen Ne7. Konuenuus 0nocgepsl 1 3K0JI0rMU
Cemunapckoe 3anarue Nel

Bbuocdepa. IkocucreMbl (MHOT000pa3ue ;JKUBBIX OPraHN3MOB — OCHOBA
OpraHu3anyy M yCTOMYHUBOCTH OMochepbl)

(OCHOBHBIE BOIIPOCHI:

1. B dem 3akmroyaercs noHstue Ouocdepsl? OnuiuTe BEMECTBO: KUBOE, KOCHOE,

O6uokocHoe, buorenHoe. KakoBbl cuctemMHbIe cBOMCTBa OMOChephi?
2. Onuimre TeOXUMHYECKYI0 (DYHKITHIO )KUBOTO BEIIECTBA.

3. B uem 3akirouaercst OuoreHHas MUrpanousa aroOMOB XHMHYCCKUX 3JIEMEHTOB?

OnummuTe OMOreoXuMHYECKUE IMPUHOUIIBI MUT'PAllH.

4. JlaiiTe MOHSTHE DKOCHUCTEMBI M OuoreoleHo3a. ONMUIIUTE AIEMEHTHI IKOCHUCTEM
(6uorom, OMOIIEHO3).

5. Onumure OHMOTUYECKYI0 CTPYKTYPy OKOCHUCTEM: TMPOIYIEHTHI, KOHCYMEHTHI,
penayueHThl. OMUIIUTE BUJIBI TPUPOIHBIX SKOCUCTEM.

6. Onwumure nuieBbie (TPoUIECKUE) e, MUPAMHUIBI U SHEPTeTUYECKUE TTOTOKU

B 3Kocuctemax, npasuiio 10%.



7. Onumwure 3KoIoTHYecKue (PakTopbl: OMoTHYecKne W abuoTuueckue (aKTOpHI,
aHTPONOTEHHBIE (PAKTOPBHI.
8. Omnummure (GopMbl OMOTUYECKUX OTHOIICHUN (XUIIHMK — JKEPTBA, Mapa3sUTU3M,
HEUTpaIU3M).
Cemunapckoe 3ansitue No2

I'71002bHBIN DKOJOTHYEeCKHN KPU3HUC

OCHOBHBIC BOITPOCHI

1.Onumure 3arpsi3HEHHE OKPYXKAIOWIIeW cpefpl: HMHIPEIUEeHTHOE, (U3UYECKOe,

NECTPYKTUBHOE.

2.0numure HWHAUKATOPHl  IIOOAJIBHOTO  HKOJIOTMYECKOTO KpU3UCA:  YCHIICHUE
napHUKoBoro 3 dexra, mpodiieMa 030HOBOTO CJIOS, JAeTpaJallys JIECHBIX, 3eMEJIbHbIX,

BOJHBIX PECYPCOB, CHUKEHHE OMOPa3HO00pa3usl.

3.[aiite nonsitue Hoocheprl. ONUIIUTE OCHOBHBIE MOJIOKEHUS YUYE€HHsI 0 Hoocdepe.
Omnumure teoputo B.W. Bepranckoro o Hoocdepe. KakoBbl 3a1aun Mo cO3UJaHUIO

HoocdepbI?
4.B 4eMm 3aKIII04aroTCs MPUIMHBI 000CTPEHUS SKOJIOTHUECKUX MpoodIemM?
5.Yrto BKIIIOYAET B CeOsI MOHATHE YCTOMYUBOTO PA3BUTHUS?

6.B dWem 3aKIIOYAKOTCA NPUHLUIBI OXpPaHbl TPUPOABI M  PALMOHAIBHOIO

MIPUPOOTNIOJIb30BAHUA?

Paszjnes Ne8. B3anMocBsi3b KOCMOCA U KMBOM NIPUPOABI, KOCMHUYECKHE UKJIbI
Cemunapckoe 3anarue Nel

Bbuocdepa u kocmoc. HeaoBek u npupoaa. [Ipodaema coxpaneHus 310POBbA

(OCHOBHBIE BOTIPOCEHI

1. KakoBa B3amMOCBsI3b KOcMoca W kuBOM mpupoasl? KakoBa konmenius JILA.
YmkeBcKoro?
2. OnummTe aganTUBHBIC OWOIOTHYECKUE PUTMEL.

3. Tlouemy onu Bo3HUKatOT? YeMy mogquuHAOTCA? MOXKET JIM Y€JIOBEK U3MEHUTh ITH
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PUTMBI?

Kak cosiHeuHbIE LIMKIIBI CBSI3aHBI CO 310POBbEM YEJIOBEKA?
Yro Takoe GuopUTMOIIOTHUS?

KakoBbI y3/10BbI€ TO/IbI )KM3HU YEJIOBEKA?

B 4ewm 3akirouarorcs CPCAHCIICPUOAHBIC 1 KOPOTKOIICPHUOAHLIC 6I/IOpHTMI>I?

KaxoBbI @HSHOHOFH‘ICCKI/IC 0COOCHHOCTH TICMXMKH YEJIOBEKa M €ro OCHOBHEIC

sMonuu? ONUIIUTE IMOIIMOHATBHBIE PEAKIIUH.
Kak Bo3neiicTByeT cTpecc Ha 3710pOBbe UeioBeKa?

Coo0uieHust:

1.IToHATHE «310POBBE YETOBEKAY.

2.IlonsiTHE paguanuu, pagioaKTUBHOCTH.
3.PagnoakTuBHAs 0OCTaHOBKA B AJITAICKOM Kpae.
4.ITpobnema 3aXOpOHEHUs OTXOJ0B B ANTaliCKOM Kpae.

5. [IpoGnema 310poBbs HaceNleHus: B ANTallCKOM Kpae.

Hepequb BOIIPOCOB AJId CAMOCTOATEC/IbHOI0 U3YICHUA NTUCHHUILJIMHDI:

Pa3znen Nel. IIpuHUOMnbI BOCIPOU3BOACTBA JKUBBIX CHCTEM.
Komnoksuym
«Hyknennosbie kucaorsl: JJTHK u PHK

beaku. Crpoenue. Ctpykrypsl. ®yHkunu. buocunres 0ej1k0B B KiIeTKe.
Jlunuasl. YriieBoabn)

Korzma u kem ObUIH OTKPBITHI HYKJIEMHOBBIE KHCIIOTHI?
ITouemy OHM Ha3BaHbI HYKJICHHOBBIMU ?
Pacumudpyiire nonstua JJHK u PHK.

Yro asisiercs monomepom JTHK n PHK?

YTo BXOAMT B COCTAB HYKJIEOTHA?

Kakue nykneorupl ObIBatoT?

YeM reHbl OIMYAKOTCS IPYT OT Apyra?

Kro u xorma noctpounsn npoctpancTBeHHyr0 Moaenb JJHK?
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JTHK?

|
©

Urto npezacrapiseT co0oit mpocTpaHcTBeHHast moaesb JJHK?

Kakue oTkpbITHS C1IOCOOCTBOBAIM MTOCTPOSHUIO MPOCTPAHCTBEHHON MOJIETU



11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

26.
217,
28.
29.
30.
31.
32,
33.
34,

35.

36.
37.

38.

B dem 3akirodaeTcsi IPpUHIUIN KOMITJIEMEHTAPHOCTH a30TUCTHIX OCHOBAHUMN?
N3 gero Ha 90% cocTosT XpOMOCOMBI?

I'ne naxogurcs JIHK B kinetke?

Kakue ¢pepmenTts! yuactByrot B cunrese JJHK? Kakosa ux posb?

Kaxk npoucxonut cunre3 JJHK?

Korna npoucxonut cunre3 [JHK?

Kakoss! ¢pynxun JIHK B kietke?

KakoBsl otiimuus JIHK or PHK?

Ckonbko n kakue tunsl PHK cymectBytor B kinetke?

Kaxoii caxap conepxut Hykieoruasl PHK?

Kaxkue azotucteie ocHOBaHUA BXOIAT B HykiaeoTuasl PHK?

I'ne B ocHoBHOM cocpenoroueHa PHK B knetke?

Kaxosa ¢ynknus PHK B kietke?

CKOJIBKO HYKJIEOTHI0B BXOAUT B cocTaB T-PHK?

Kakas PHK wu3 tpex tumnos camas kpynHas? CKOIBKO HYKJIEOTUIOB BXOAUT
B €€ cOoCTaB?

KakoBo npoctpanctsennoe crpoenue - PHK?

Kaxosa ¢ynknus T-PHK B knetke?

I'ne pacnonoxxed aHTuko0H T-PHK?

Kyna npucoennnserca aktuBupoBaHHast aMuHOKuciaora B T-PHK?

KaxoBa poib ryaHnHa, HAXOJAIIETOCsl Ha KOPOTKOM KoHile T-PHK?

B cocraB kakux opranonioB Bxogut p-PHK?

B uem 3axmouaercs pynkuus u —PHK B kiietke?

I'ne mpoucxoaut cunte3 Bcex TunoB PHK B kieTke?

Uro sBisieTcss MOHOMEpPOM Oelka?

CKOJBKO CYIIECTBYET aMUHOKUCIOT? UeM aMUHOKHUCIIOTHI OTJIIMYAOTCS IPYT
oT apyra?

B dem cxo1cTBO aMUHOKHUCIIOT APYT € APYTrom?

Kaxk Ha3pIBaeTcst XuMH4eCcKasi CBsI3b, 00pa3yroIIascs MEexX1y
AMHUHOKHCJIOTaMM?

Kak nHadye M0oXHO Ha3BaTh OEI0K?



47.
48.
49,
50.
51,
52,
53.
54,
55.
56.
57,
58.
59.
60.
61.

62.

63.

64.
65.
66.
67.

39.
40.
41.
42.
43.
44,
45,
46.

Kak 6enku oTimuarorces Ipyr ot Apyra?

B yem oTnmdme mpocThIX OENKOB OT CIIOKHBIX?

KakoBa nmepBuuHast cTpykrypa 6enka? ['ne ona obpasyercs?
Kak oOpasyercst BropudHasi CTpyKTypa Oenka?

Kak oOpasyercs TpeTudHas CTpyKTypa Oenka?

Yro mpencTapisieT cOO0M YeTBEpTUIHAS CTPYKTypa Oeika?
Yro Takoe neHaTypamms Oenka?

Kakwue (axTopsl BBI3BIBAIOT AeHATypalnio Oenka?

B ueMm 3akmrodaercs karanuTrdeckas GyHKITUS OSITKOB B KIIETKe?

B 4em 3akirouaercs CTPOUTCIIbHAA (bYHKI_[I/ISI OCIKOB B KJIeTKe?

B dem 3akirouaercs 3amuTHas GyHKIMS OCJIKOB B KJIETKe?

B 4ewm 3akirouaercs COKpATUTCIIbHAsA (bYHKI_[I/I}I OEJIKOB B KJIETKE?

B 4ewm 3akirouaercs IMUIICBAPUTCIIbHAA (bYHKI_[I/IH OCJIKOB B KJIETKE?

B dem 3akntouaeTcst sHepreTrudeckasi GyHKIUs OEITKOB B KIETKe?

B uem 3axmtouaercs perynstopHast GyHKIUs OSIKOB B KJI€TKe?

B ueM 3akirodaercst TpaHCIOPTHASE PYHKIMS OETTKOB B KJI€TKe?

KaxoBa POJIb TCHETHUYCCKOTO KOAa B KJeTKe?

KakoBbI cBOIiCTBa reHeTUYECKOTO Koaa?

CKOJIBKO CYIIECTBYET CMBICIIOBBIX M O€CCMBICIICHHBIX KOJIOHOB?

Kaxk npoucxonut nporuecc TpaHCKPHUIILNK B KJIETKE?

Yro Takoe mosmmcoma?

Ha yem cunresupyerca n-PHK?

Kakoit ¢hepmenT npunumaet yuactue B cuatese u-PHK?

Kak HazpiBaeTcs (QepMEeHT, KOTOPbIA aKTUBU3UPYET AMUHOKHCIOTHI

[IATOILIA3MBI KJIETKH?

3a cuer yero WIET MPUCOEIUHEHUE TeHeTnueckoro kojaa n-PHK k antukogony

T-PHK?

C kakoro CTapTOBOI'O KOAOHA HAYMHACTCA IIPOLECC TpaHCJ'IHI_II/II/I?

3a cyeT Kakoro (pepMeHTa aMMHOKHCIIOTHI COEAMHSIIOTCS B pudbocome?

CKOJIbKO M KaKue IEHTPhI HaXOASITCs B O0BIION CyObEeTUHUIIBI pUOOCOMBI?

Kak mpoucxonut mpoiiecc TpaHcasuu Ha pudbocome?



68.

69.

70.

71.

72.

73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
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I'ne oOpa3yercst BTOpUUHasi, TPETUYHASI U YETBEPTUUHAS CTPYKTYpHI Oenka?
Kakue xoMIuiekcbl MOryT 00pa3oBbIBaTh OEIKU?

UYrto npeacTapisoT coOoi yriieBo b ?

CKOJIBKO M KaKH€ KJIacChl yIIIEBOAOB pa3InyaroT?

Yro npencrapistoT co00i MOHOCaXapuIbl?

KaxkoBa ponp MOHOCaxapua0B B KJIETKE?

Yro co00i mpeacTaBIsAIOT AUCaXapUIbI?

Kakue nucaxapuipl Hanbosee MUpPOKO pacpoOCTPaHEHbI?

Yro npencTaBigoT co00M noaucaxapuasl?

Kakue nonucaxapuibl UMEIOT HauOOJIbLIEE PACTIPOCTPAHEHHE?
Kakue koMIiekchl criocoOHbl 00pa30oBbIBATH JTUMHIbI?

B ueM cocTouT OMOJIOrMYECKOE 3HAUEHHE YTIIEBOJOB?

Urto npeacTaBisitoT coO0# JIUMHUIBI?

Uro sBIII€TCS CTPYKTYPHBIMU KOMIIOHEHTAMU JIUIIUI0B?

Yrto npencTaBisioT COOOM KUPBI?

KaxoBa ¢yHKIIMS )KUPOB B KIIETKE?

Yro npencraBisitoT co00il Bocka?

KaxkoBa ponb Bocka B mpupoe?

Kakue nunuap! SBISIOTCS OCHOBOM KJIETOYHBIX MEMOpaH?
Kakyto rpynny aunuoB NpeacTaBisiioT co00i CTepouibl?

Kakue ropmMoHbl OTHOCATCS K cTepougam?

Paznen Ne2. « buosioruueckoe pasHoodpasue ;Ku3Hu Ha 3emJie:
Komnoksuywm:

«Bupycbl, TPOKAPUOTHI, JYKAPUOTHI»

Korma u kem ObUTH OTKPBITHI BUPYCHI?
Uto 03Ha4YaeT CJI0BO BUPYC?

KaxoBs1 pa3meps! BUpycoB?

Urto Takoe Karncuma?

Uto Takoe Karcomepsl?



6. KakoBo cTpoeHne mpoCThIX BUPYCOB?

7. YTo BXOAWT B COCTAB CIOKHBIX BUPYCOB?

8.  Kakyto ponb BeInosnHsieT OeskoBas 000104Ka B BUpyce?

9.  Kakyio pojb BBINONHSAET HYKJIEHHOBAs KUCJIOTa B BUpyce?

10. Omnwumure ageHOBHUPYC.

11. OnumuTte UKOcadyIpUIEeCcKyto (GopMy BHUpycCa.

12. KaxoBo cTpoeHme BUpyca OCIbI?

13. Kak Ha3bIBalOTCS BUPYCHI, YHUUTOXKAIOLIUE OaKTepUn?

14, Ommmmute cTpoenue 6akrepuodara T2.

15. KakoBo noBeneHue dakrepuodara?

16. KakoBo noBejieHrHe BUPYCOB?

17. KakoBO MPOUCXOXKICHHE BUPYCOB?

18. Ilepeuncnute BUpyCHbIE 3a00€BaHMsI PACTEHUM, J)KUBOTHBIX, YEJIOBEKA.
19. Kakyro HyKJIEHMHOBYIO KHCJIOTY COJIepKaT BUPYChl paCTCHUI?
20. Kakum Bupycom u kak nepemaercs CITN/L?

21. UYto nmopaxaet Bupyc CITN1a?

22. Cumnromel CITN]a?

23.Kt0 1 Koza co3zali BUpyco—TeHEeTH4eCcKyto Teoputo paka?
24.Kakue BUPYChl Ha3bIBAIOTCSI OHKOTEHHBIMU?

25.0nummte cxemy nepenaun BUY-1 u OHKOreHHBIX BUPYCOB y )KUBOTHBIX.
26.Kaxyro ¢hyHKITHIO BBITIONHSIET PEpMEHT 0OpaTHasi TpaHCKpUNTaza?
277.11pu nomoum kakoro pepmenta Ha PHK cuntesupyercs JJHK?
28.Kak BO3HUKAIOT MeTacTa3bl?

29.Y10 Takoe BUPUOHBI?

31.Kakne opraau3zMsl OTHOCATCS K ITPOKapuoTam?

32.KakoBo M1aBHOE OTIMYUE TPOKAPUOT OT SYKApHOT?

33.Kakue mecra oOuTaHuUS OCBOWIN OaKTEPUH?

34.KakoBbl pa3mepbl OakTepuii?

35.B ueMm otnmume apxeobakTepuit ot sydakTepuii?

36.IlepeuncnnTe OCHOBHBIE AIEMEHTHI IPOKAPUOTHYECKOU KIETKH?



37.0nummTe CTpOEHNE MPOKAPUOTHUECKON KIIETKH.

38.3a cueT 4yero npoucXOAUT ABUKEHUE OAKTEPUil?

39.I1o xkakoMy IPUHIIUITY IPOUCXOAUT JIBHIKEHUE KT'YTUKOB y OakTepuii?
40.Yto takoe nmunu? Kakosa ux Qpynkius?

41. Yto takoe Me30coMbl? Kakyro (hyHKIIMIO OHU BBITTOTHSIOT?

42.Kakue opraHowabl HAXOIATCS B NPOKAPUOTHUECKOM KIIETKE B CBOOOIHOM
COCTOSIHUU?

43.CxoabpKo 0007104EK MOXKET OBITh y OakTepun?

44 3aduem OakTepuu CIU3UCTAs Karcyna?

45.Kaxk nutarorcsa 0akrepun?

46.I'ne npoucxonut GoTocuHTE3 y OaKTepun?

47. baktepun-reTepoTpodsl WU aBTOTPOPHI?

48.YUto0 3Ha4uT a3poOHbIE U aHAIPOOHBIE OaKTEPUU?

49. Yro 3HauuT (haKynbTaTUBHBIE OAKTEPUH?

50.Kak npoucxoaut pa3sMHOXKEHHUE Y OaKTepHii?

51.0nummTe MoONOBOM crnoco0 pasMHOxkeHus Oaktepuit? Onummrte QGOpMBI
OaxkTepHii.

52.Yto Takoe criopa ¥ Kak oHa o0pa3yercs?

54.Kak nHa4ye Ha3bIBAIOTCS CUHE-3€JI€HbIC BOJIOPOCTN?

55.Kakue 0coOEHHOCTH €CTh B CTPOEHUU CUHE-3€JICHBIX BOJIOPOCIICH?
56.KakoBa poib cuHe-3e1eHbIX BOAOPOCEH B pupoe?

57. KakoBa moJjio>kuTesibHasi pojib OakTepuii?

58.KakoBa poib peAayleHToB B Ipupoe?

59. KakoBa posib a30THUKCUPYIONTUX OaKTepuii?

60.KakoBa posb MOJIOUHO - KHCIIBIX OaKTepuii?

61. KakoBa posib cMMOMOTHYECKUX OaKTEpHii?

62.KakoBo oTpuIiarensHas pojib OakTepuii?

63. [IpuBenuTe nmpuMepbl KOKKOB, Oalluii, CIUPUILIT, BAOPUOHOB.
64.KakoBbl pa3mMepsl MPOKAPUOTUUECKON U IYKAaPUOTHUECKON KIETOK?

65.KakoBa ¢opma npokapruoTHYECKON SyKapUOTUIECKON KIIETOK?



66.I1e HaxogUTCS TEHETUYECKUHA Marepual B  [POKAPHUOTUYECKOM U
AYKApUOTUYECKON KIIETOK?

67.B yem omirure pudbOCOM B MPOKAPUOTUUECKON U YKApUOTUUECKOM KiieTKax?
68.KakoBo oTiinure B opraHax npoKapruoTUUE€CKOM U 3YKApUOTUUYECKON KIIETOK?
69.KakoBO  OoTIMYME B  CTPOCHUM  KJIETOYHBIX  CTEHOK,  KI'YTUKOB
IPOKAPUOTHYECKUX U SYKAPUOTUUECKUX KIETOK?

70.Kak npoucxoauT AbIXaHUE Yy OaKTEPUil U Y 3YKapUOT?

71.I'ne mpoucxoaut HOTOCHUHTE3 y OaKTEPHUI U DyKapuOT?

72.KakoBa 0COOEHHOCTD K (pUKCaIMK a30Ta y IPOKAPHOT U SyKapuoT?
73.KakoBbI OCHOBHBIE PA3JINYU MEKIY )KUBOTHBIMU U PACTEHUSIMU ?

74. Kak nutaroTcs pacTeHUs U KUBOTHBIE?

75.Kak mpoucxoauT pa3apakuMOCTh Y PACTEHUM U 5KUBOTHBIX ?

76. Kak MpOMCXOIUT BBIIECIICHUE Y )KUBOTHBIX U PACTCHUI?

77.Kak mpoucXoIuT poOCT y )KUBOTHBIX U PACTCHHIL?

78.KakoBO OTHOILIEHHE 00BbEM/TIOBEPXHOCTh Y dKUBOTHBIX U PACTEHUIA?
79.KakoBbl OCHOBHBIE OTIIMYHSI MEXK]y )KUBOTHOM M PaCTUTEIBHOMN KIETKaMu?
80.0numuTe CTpoeHUE HUTOIIIA3MATUYECKON MEMOpaHbI U €€ (PyHKIIHH.
81.0nummuTe cTpoeHue IHAOIIIA3MATUIECKON CeTH U ee (DYyHKITUU.

82. Onummre cTpoeHre pudOCOMBI U €€ (PYHKITUH.

83.0nummuTe CTpOeHUE MUTOXOHAPUH U €€ (PYyHKIUU.

84.0OnummTe crpoenue anmnapara [oabmku u ero QyHKIUY.

85.0nummuTe cTpoeHUE JIM30COMBI U €€ (PYHKIINH

86.0numuTe CTpoeHUEe HEHTPOCOMBI U €€ (PYHKIIHH.

87.0nummuTe GyHKIIMH OPTaHOUIOB KIIETKH.

88.KakoBo cTpoeHuE sA/1pa 3yKapuOTUYECKON KIIETKN?

89.KakoBa posb siipa B KJIETKe?

90.13 gero cocTouT sipepHas 060104uka?

91.Yt0 Takoe kapuotumn?

92.Yt10 Takoe reHoM?

93.Yt10 3HAUUT AUIUIOUIHBIA U FarIOUAHBIA HAOOPBI XpOMOCOM?



94 Ha kakue 2 Tumna JIeasTcsi XpOMOCOMBI B KJIETKE?
95.Y10 Takoe roMOJIOTHYHBIE XPOMOCOMBI?

96.KaxkoBa kiaccudukaiiys XpoMocoMm 1o JIeBUTckomy?
97.KakoBbI CXOACTBA I'PUOOB C PACTEHUSIMH U YKUBOTHBIMH?
98.YTt0 Takoe MULICTNIT?

99.Yt0 Takoe rudmi?

100.KakoBo cTpoeHue rpuooB?

101.Kak mpoucxoauT pasMHOKeHHE Y TpuOoB?

102.B 4em mojaoxuTeNbHAas pOoJib TPHOOB B MpUpoe?

103.B uem oTpuniareiabHas pojib TpuOOB B pupoe?

Temsl pepepaTon

1. MecTo 1 poJsib HayKH B OOIIECTBEHHOM KU3HU COBPEMEHHOIO YEJIOBEKA.
. CyIIIHOCTb 1 OCHOBHBI€ YE€PThl HAYYHO-TEXHUYECKOU PEBOIOLINY.
. I'. 'anmiiiet v €ro poJib B CTAHOBJIEHUM KJIIACCUYECKOW HAYKH.

. 1. HpIOTOH 1 €ro posib B CTAaHOBJIEHUM KJIACCHUYECKON HAYKHU.

2
3
4
5. I'maBHBIE BBIBOJIBI CTICIIUATILHON 1 OOIIEH TEOPHUHU OTHOCUTEIBLHOCTH.
6. O01IeCTBEHHOE 3HAYCHUE TIOHSITHS YHTPOTINH.

7. COBpEMEHHBIE MPEACTABICHUS O IPOCTPAHCTBE U BPEMEHH.

8. Konrernius «60bIIOTO B3PHIBAY.

9. AcTpoHOMUS 1 KOCMOHABTHKA.

10. ITpo6ema MHOKecTBEHHOCTH MUPOB 1 u3yudenue HJI1O.

11. TIpoOnema CyIIHOCTH KMBOT'O U €T0 OTJIMYMS OT HEXKUBOM MaTepuu.

12. OcHoOBHBbIE MpPOOJIEMbl TE€HETUKW W POJIb BOCIPOU3BOACTBA B Pa3BUTHH
YKUBOTO.

13. CoBpeMeHHbIe MPOOIJIEMBI IIUTOJIOTUU U POJIb KIIETKH B Pa3BUTUU KUBOTO.

14. IlepuoauyHOCTh Kak OOIEe CBOMCTBO M 3aKOHOMEPHOCTb BCEX SIBIICHUM
[Ipuponsr.

15. TlpeacraBieHue 0 KO3BOIIOLMH.

16. IIpoGiiema mosiBIIeHHs YeJIOBEKa Ha 3eMIIe.



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30

OBOJIOLHS KYJIbTYPBI.

CXOJICTBO M OTJIMYME YEITOBEKA OT )KMBOTHBIX.

HoBble nanHbIE O MPOUCXOXKACHUM YEJIOBEKA U IIOMCKHU €r0 MIPapOIUHBI.
EctrecTBeHHOHay4YHOE 00OCHOBAHNE HPABCTBEHHOCTH.

OcHoBHBbIE TPOOIEMBI COLIMOONOTIOTHH.

OcHoBHBbIE MPOOIEMBI ITOJIOTHH U POJIb ArPECCUU B IBOJIIOLIMU BUJIOB.
OcHOBHBIE METO/IbI HEUPO(U3UOJIOTHH.

OcHOBHBbIE MPOOIEMBI TAPATICUXOTOTHH.

OcHoBHbIE PO0OJIEMBI KHOEPHETHKH.

Mexanu3mbl 00paTHOM CBSI3U U UX 3HAYEHUE.

HepaBHOBECHBIE CUCTEMBI.

Hepapxuueckoe ctpoeHue ornocdepsl 1 TpoGUIECKUE YPOBHH.
3aKOHOMEPHOCTH PA3BUTHUSA SKOJIOTUYECKUX CUCTEM.

. CootHomieHue T100aILHOM OKOJIOI'uH, COLIMAJIBHOM DKOJOTMH U DKOJIOTHUH

YCJIOBCKA.

31
32

. DKOJIOTMYECKOE 3HAUCHHUE €CTECTBO3HAHUS.

. DKOJIOTHYeCKHe NpoOsieMbl ANTaliCKOTO Kpasi.

BOHpOCLl AJI KOHTPOJA 0CTATOYHBIX 3HAHM

1. KakoBa  ocHoBa menp  kypca  «KoHmemuuum  COBpPEMEHHOIO

€CTECTBO3HAHUA?

2. Kakue ypoBHM Hay4HOTO MO3HAHUSA CYILIECTBYIOT?

3. KaxkoBa uctopus pa3BUTHS €CTECTBO3HAHMUS?

4, Kakmne ocHOBHBIC BOITPOCHEI M3Yy4ac€T CCTCCTBCHHO — HAaydHas KapTHHAa

mMupa?

S. KakoBa »Bommorust Gpu3ndecKkux KapThuH Mupa’?

KaxoBa 3BoJTt011Ms TIPEACTABICHUM O IPOCTPAHCTBE U BpeMeHU?

Onuirre MUKpOMUD.

6
1. Onuimre CTpyKTypHBIE YPOBHU OpraHU3allii MaTepUH.
8
9

Onummre Gpunocodckue BbIBOALI PU3NYECKUX KAPTUH MUPA.



10.

KakoBo cooTBeTCTBHE ACTCPMHUHUCTUYCCKOIO W BCPOATHOCTHOI'O

OMUCAHTUS MUpa?

11.  Kaxkosa 3BoJtorus npeacTaBieHuit o Becenennoi?

12.  Kaxosa sBomrorus Beenennoi?

13. B dem 3akito4yaeTcsi KOHLEMIHS TeKTOHUKH JINTOCHEPHBIX TITUT?
14.  KakoBbl HCTOpUYECKHUE KOHIEIIUN MPOUCXOKICHUS )KU3HU Ha 3emiie?
15. KakoBBI €CTECTBEHHO — Hay4YHBIC TEOPHHM NPOUCXOXKICHUS >KU3HU Ha
3emue?

16. Kaxkossl ocHoBHBIC oTiums JITHK ot PHK?

17. KaxkxoBo cTtpoenue u pyHKunH Oenka?

18. Kakue cBOMCTBa TEHETHYECKOTO KOJIa CYIIECTBYIOT?

19.  Kak mporekaeT TpaHCKpPHUIIUS U TPAHCIALNS B CHHTE3€ OEITKOB?
20. KakoBbl OCHOBHBIE (DYHKIIUHU JIUIHUIOB U YIIIEBOJOB B KIIETKE?

21. KakoBO pa3BUTHE XUMHYECKUX KOHIETIINN?

22. B 9eM CMBICI DBOIIOIIMOHHON XHUMUH?

23.  OnummTe 3BOJIOLUIO JKUBBIX CUCTEM.

24. B 4eM CMBICI DBOJIOIIMOHHON TeOpru?

25. Kak BO3HUK ueoBeK?

26. B yewm 3aximouaercsa (peHOMEH 4esnoBeka?

27. KaxoBbl OCHOBHBIC TPUHIIUITEI CHHEPTETUKN?

28.  OnummTe OCHOBHBIC TPUHITUITBI YHUBEPCATHHOTO SBOJTIONUOHU3MA.
29. B gem 3akmrouaeTcs KOHIENIUs OMoChephl U SKOJIOTUH?

30.  KakoBsl (puzmonornueckmne 0COOEHHOCTH IICUXHUKHU YeJIoBeKa?

7.2. XapakTepucTUKA OLEHOYHBIX CPEICTB /sl POMEKYTOYHO
aTrecTanuu

HTOorOBBINI KOHTPOJIHP 3HAHHWHM OCYIIECTBIsIETCS B GopMe dK3aMeHa MOcie
3aBEpUICHUS U3YUYEHHUS Kypca IUCIUIUIMHBI B TPETHEM CEMECTpe. DK3aMEH MPOXOIUT
B YCTHOM (popMme 1o OuseTam BO BpeMs IK3aMEHAITMOHHOW CECCHUHU.

K sk3ameHy MOMyCKarTCS CTYACHTHI, MOJHOCTHIO U YCHENTHO BBHIMOJHUBIINE
3aJ]aHUs TEKYILIETO KOHTPOJISI B TCUEHUE CEMECTpa.

Bomnpocs! AJ1s1 yCTHOM c1a4u 3K3aMeHa B (popMe OUIIeTOB



1. Tlonstue KynbTypbl. MaTepuanbHas, cOLMaIbHasA, JyXOBHas KyJbTypa.
EcTecTBO3HaHME KaK 4acTh €AMHON KYJIbTYpbI YETOBEKA.

2. EcrectBo3HaHue kak cucreMa Hayk. [Ipenmer ecrectBo3Hanus. Llens u
3amaun  Kypca. OpraHmyeckoe M HEOPraHMYECKOE €CTECTBO3HAHUE. 3HAUYECHHE
TUCHUIUINHBL «KOHUENIMN COBPEMEHHOTO €CTECTBO3HAHUS» I IKOHOMHUYECKHUX
CIIEIIMAJILHOCTEH.

3. OrnuMuue U B3aMMOCBSA3b TYMaHUTAPHO — XYJI0’KECTBEHHON M HAY4HO -
TEXHUYECKOHN KyIbTypbl. CBOINCTBA HAYYHOI'O 3HAHUS.

4. Hayka kak 4YacTh €IMHOW KyJNbTYpbl. OTambl pPa3BUTHA HAyKd U
Hay4HOro no3Hanus. Cnenupuyeckne 4epTbl HAyKU.

5. Oruka Hayku. OCHOBHBIE IPUHIUIIBI ITUKU HAYKH.

6. buoatmka w ee ocHOBHbIe mTpoOisemsbl. [lceBgomayka u ee
OTJINYUTENBHBIC TPU3HAKH.

7. Hayka u penurus.

8. Meromomorusi. Haydnplii  MeTOm TO3HAHUA. OMIHUPHUYECKOE U
TEOPETHUYECKOE MTO3HaHue. [ [puHIMI COOTBETCTBHSI.

9. Mertobl nccaenoOBaHUS B €CTECTBO3HAHUU.

10. ®dynmameHTalbHBIE W  TOPUKJIAJAHbBIE  Hayku. MHTerpauus u
muddepennmanus Hayk. MaTeMaTrka Kak si3bIK €CTECTBO3HAHMS.

11. Junamuka pa3BUTUSL ecTeCcTBO3HAaHMS. CMEHa OCHOBHBIX NapajurM B
Hayke. HayuHble peBomtoLunu.

12. Harypdunocopusa. IIpoGrema moucka mnepBonauama. llosBneHue
MPOrpamMMbl PallMOHAIIBHOTO OOBSICHEHUSI MUDA.

13. DOmnoxa Bo3spoxnenus — Hayaso KJIACCUYECKOU HAyKH.
DKCnepruMEeHTAIBHOE, MEXaHU4EeCKoe, MeTtaduznyeckoe €CTECTBO3HAHUE.
Juanektuueckoe ecrecTBo3HaHue. IlaHopama COBPEMEHHOIO €CTECTBO3HAHMS.
TenaeHus pa3BUTHSL.

14. Hayunas kapTuHa Mupa Kak o0pa3sHo — ¢duiocodckoe 00001IeHNE
JNOCTUKEHUN €CTECTBEHHBIX HayK. DyHIAaMEHTAIBbHBIE BOIPOCHI HAYYHOW KapTUHBI

Mupa. CmeHa kapTuH mupa. OCHOBHBIE NTPU3HAKHA KAPTUHBI MUPA.



15. Harypdunocodus.  damec: mpobiema  ToHUCKa  MEpBOHAYANA.
AbGcTpakuus matepun. Hatypdunocodckas kapTuHa Mupa ApUcToTes.

16. T'eonentpuueckass kaptuHa wmupa Iltonemes. ['enuonenTpuueckas
kaptuHbl mupa H. Konepauka. JlokazarenbCTBO reMOLIEHTPUYECKON KapTUHBI MUPA.
Bcenennas /1. bpyHo.

17. MarepuanbHOCTh MHpa. [[BrxkeHHE — c1OCO0 CYIIECTBOBAHMSI MAaTEPHH.
Unen T'epaknura m ydyeHue ApUCTOTENs O JBWKEHMH. MHorooOpasue ¢opm
JIBUKEHUS.

18. DBomonus mpeAcCTaBIEHUN O MPOCTpaHCTBE U BpeMmeHH. [loHumaHue
IIPOCTPAHCTBA y JPEBHEIPEYECKUX aTOMHUCTOB. AOCOJIOTHOE POCTPAHCTBO U BPEMS
W. Herorona. Konuenuus wmwupoBoro 3¢upa. CoBpeMEHHbIE NPEICTaBICHUS O
MIPOCTPAHCTBE U BPEMEHHU.

19. CaoiicTBa mpocTtpaHcTBa U BpeMeHH. OCOOEHHOCTH MNPOCTPAHCTBA U
BpEMEHM B OHOJOTMYECKUX U COLUMalbHBIX cucTeMmax. [lcuxomormueckoe
MIPOCTPAHCTBO U BPEMSL.

20. Bcenennas B pa3HbIX MacmTabax: MHKpPO-, Makpo- M MeETaMup.
Kputepuit noapaznenenus. llenoctHocTs mnpupoapl. CHUCTEMHOCTh MOPUPOJBI.
ANIUTUBHBIE U UHTETPATUBHBIE CBOMCTBA cUCTEM. MepapxudHble psabl MPUPOIHBIX
CUCTEM.

21. Crpoenue matepuu. Mukpomup. Pa3zButne aToMHUCTHYECKON TUIOTE3bI
CTpoeHus BemecTBa oT HatypduimocopoB 1m0 konma XIX Beka. ATomHO-
MOJIEKYJISIPHOE yueHHe. Mojienb cTpoeHust aroMa ToMcoHa.

22. Tlmanerapuas monens atoma Pesepdopna. Iloctymarer bopa. Monens
atoma 3ommepdenpaa. 3akon Mo3nu. BosHukHOBeHUE siepHON (PU3UKH.

23. CoBpeMmeHHbIE TIPEACTaBICHUS O CTPOCHUHU aToMa.

24. DneMeHTapHble YaCTHUIbl: aapOHBI U JienTOHbl. DepMUOHBI U OO30HHBI.
[Tpunmun [Naynu. Knaccudukaius sneMeHTapHBIX YaCTHIL.

25. KBapkoBas Mmojenb aapoHOB. BuprtyanbHble yacTUIbl. DPuU3NUECKUd

BAKYYM.



26. Ilpoueccel B MEKpOMUpE: B3aUMOIPEBPAILIEHUE 3JIEMEHTAPHbBIX YacTHII.
EcrecTBeHHas paiOaKTUBHOCTD. Te€pMOSAEPHBIE PEAKLIUH.

27. Mexannueckas kapTuHa mupa. [IpuHiun otHocurenbHocTH [amumies.
3akonsl HetoTona. [IpuHnmn gansHoaeHCTBHS. MEeXaHUCTUYECKUN JETEPMEHU3M.

28. DOnexTpoMarHuTHas KapTuHa mupa. [IBe ¢opmsl marepun. Ilpunuun
onmuskonencTBus. KoprycKynsipHble M KOHTHHYaJIbHblE KOHLIENLMU OIKCAHUS
IIPUPOJIBL.

29. KaantoBo-noseBas kapTuHa Mupa. KopnycKyasipHO-BOJIHOBOW JTyanu3M
Kak BceoOuiee cBoicTtBo Marepuu. Yactuna u antudactuna. @oronsl. KBantoBo —
MOJIEBOM MEXaHU3M Mepeaadl B3auMoaeHcTBUl. Tpu popMbl MaTepuu.

30. Konuenmum KBaHTOBOM MeXaHUKU. [IpuHIMD HEONpPENEIEeHHOCTH.
[IprHmmn ponosHuTeNnbHOCTH. [IpmHIMN cyneprno3unuu.OnucaHue COCTOSHHS B
KBAaHTOBOW MEXaHUKHU.

31. JleTepMUHUCTHYECKOE OIMCAaHUE MHpa: JIMHAMUYECKas Teopus.
IIpumepsl auHamuueckux Teopuil. [Ipumepsl cucTeM € AMHAMHYECKHM XaOCOM.
OCHOBHBIE TOHATUSA CTATUCTHYECKON TeopuH. IIpuMepbl CTaTHCTUYECKUX TEOPHUH.
CoOTBETCTBHE CTATUCTUYECKUX U JUHAMUYECKUX Teopuil. [IpuunHa u cnencraue.

32. ®yHIaMeHTaJlbHblE B3aUMOACUCTBHUS B MPHUPOJAE: TPaBUTALMOHHOE,
AJIEKTPOMAarHuTHOE, CUJIbHOE, ciiaboe. YacTuipl — nepeHoCYnKy (hyHIaMeHTalbHbBIX
B3aMMOJICHCTBUM.

33. Iloctynatel cnenuaibHONM TEOPUU OTHOCUTENBHOCTH. (COOTBETCTBHE
CTO wu knaccuueckoi mexanuku. OOmasi Teopusi OTHOCHTENbHOCTH. [lpuHUMI
skBuBaJieHTHOCTU. CootrBercTBUE OTO M kimaccmueckol mexaHukud. CoBpeMeHHas
Hay4Has KapTUHA MUpa.

34. TloHsTHe cCMMMETpPUHU B €cTeCTBO3HAHUU. Buasl cummeTpuii. CuMMeTpust
IpOCTpaHCTBa U BpeMeHH. CBOWCTBA NPOCTPAaHCTBA W BPEMEHU U 3aKOHBI
coxpanenus. Teopema Herep.

35. Wcropust pa3BUTHs IPEACTaBICHUN O IPUPOE TEIJIOBBIX SIBJICHUIA.
Tepmonnnamuka. @opmel sHeprun. [IepBbii 3aKOH TEPMOJUHAMUKM.

N30mmupoBaHHBIE U OTKPBITBIE CUCTEMBI. TEPMOJIMHAMUYECKOE PAaBHOBECHE.



[Ipu3HaKu paBHOBECHOT'O COCTOSIHUS.

36. 3akoHbBI TEPMOAMHAMHKH. 3aKOHBI COXPAaHEHHS B MAKPOCKOITUYECKUX
npolieccax, IPUHIMI Bo3pacTaHus SHTpornuu. [Topsiok u 6ecriopsiok B mpupoje.
Xaoc.

37. Cratuctuyeckue cBoiicTBa MakpocucteM. OCHOBHBIE TOJIOKECHHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH.

38. Kocmomorusa. Metoasl wuccnenoBanusi Bceenennoii. CrnexkTpaibHBIN
aHanu3. EnMHUIBI U3MEpPEHUN paccTosiHu B Meramupe. Meraranaktuka. CTpoeHue
Bcenennoi. XapakTepHCTHKM Hameil raigakTukd. OCHOBHBIE XapaKTEPUCTUKH
ranakTuk. KBazapel.

39. 3Be3asl. OBorOLUSA 3B€3/. [ paBUTAIIMOHHBIN KoJutarnc. YepHbIe bIpHI.

40. Bcenennas Ounmrerina. Kocmonormueckas moaens ®Opuamana. 3akoH
Xab6uma. Teopus pacmmpsronieiics Beenennoii.

41. Dpomonusa BeeneHnHoil kak 1enoyka HapylieHud cummerpuil. [onstue
KOCMOJIOTMYECKON CHHTYJSIPHOCTH. DBOonus Beenennout mo Carany.

42. ConneuHas cuctema. ATpuOyThl TuiaHeTbl. OOIas XapakTEepPUCTHKA
IJIAHET 3€MHOM TPyNIbl M IUIAaHET TUraHtoB. CrnyTHUkU. Actepounbl. KomeTsl.
MeteopuTsl.

43. 3emis Kak IUIaHETa, €€ OTIMYUS OT JAPYIHX IJIaHET 3€MHOM TpYIIIbI.
BHyTpeHHee CTpOEHHME W HCTOPUS TEOJIOTMYECKOTO PAa3BUTHA 3eMiu. MeTozsl
VICCJIEIOBAHMSI.

44. MarautHoe noJie 3eMJIH, €ro CTPYKTypa U POJib JJIs )KU3HH HA MIJIaHETE.

45. CoBpeMEHHbIE  KOHLEMIMH  pa3BUTUA  TeocepHbIX  00O0JOYEK.
dopmupoBaHue MPOTO-3eMIIM U3 IIaHeTo3eManuil. JluTtocdepa kak abmoTHUecKas
OCHOBA  JKHM3HHU. Okosioruyeckue  (PyHKUUMU  JUTOCPEpBl:  pecypcHas,
reoJlnHaMU4ecKasi, reohpu3NKOXUMHIecKasi, reorpaduueckas 000049Ka 3eMITH.

46. AtMmocdepa 3eMiH, ee CTPyKTypa M XuMuueckuid coctaB. Lupkynsauus
atMocdepsl u kiumat 3emuu. ['uapocdepa.

47. TlpoucxoxaeHue MarepukoB. TeKTOHWKA TUTOCHEPHBIX IIMUT. Teopus

HeoMOOWIn3Ma.



48. XKuzap m ee mnoHsTHe. OCHOBHBIC OTIWYUTEIBHBIC UYEPTHI KUBOU
Marepuu. CHCTEMHOCTh KHUBOTO. (OCOOEHHOCTH  OHMOJOTMYECKOrO0  ypPOBHSA
OopraHu3alnuu Matepuu. Mepapxuueckass opraHu3aius 5KMBOrO.

49. XUMWYECKHUH COCTaB JKHBOTO: AJIEMEHTHI — OPTAaHOTCHBI. ATOM yTJIepoia
— TJIABHBIH DJIEMEHT KWUBOTO, €r0 YHHKaJIbHBIE CIIOCOOHOCTH. XUMHUYECKUN COCTaB
KUBOT'O: MUKPOJJIEMEHTBI, MAaKpO3JIEMEHTHI, NX OCHOBHAsl poOjb B KUBOM. Bona, ee
POJIb 1JIS )KUBBIX OPTaHU3MOB.

50. Hcropuyeckre KOHIICTIIMY MPOUCXOXKICHUS KU3HHU Ha 3eMile: HAyYHOTO
KpealMoHu3Ma, MaHCIEPMUHU, BUTAIN3MA, CTAIIMIOHAPHOTO COCTOSIHUSI.

51. Teopus Omnapuna: nepBuyHas atMocdepa 3eMiin, aOMOTEHHBIA CUHTE3,
npeaduooruyeckuii otoop, koarepathl. Teopuss XomzaeitHa. Teopust OGuornossa
bepHana u ee OCHOBHBIE 3TalbI.

52. Konmnenmuu rojo- u renobuosa. [loHaTre MOJIEKYISIPHON XUPATLHOCTH
KUBBIX CYILIECTB.

53. buonornueckoe pazHooOpasue XU3HU Ha 3eMIie: BUPYCHI, IPOKAPHOTHI,
AYKapHUOTHI.

54. BocnpousoactBo xkuBbix cucteM: JHK u PHK. Opranudeckas
MaTtepusi: OCJIKH, YTJIEBOIbI, JIUTHIBI.

55. Pa3Burme XKMBBIX CHCTEM: OECITOJIO€, MOJIOBOE pa3MHOKeHHE. MHTO3.
Meiio3s. ['ametorenes. OHTOTEHES.

56. Ilonsarue xumuu. XuMHs, Kak Hayka. /[ByennHas 3aqaya XUMHAH. DTaIlbl
pPa3BUTHUS XUMHUH. DBOJIIOLUASI XUMUYECKUX 3HAaHUW. Bo3HUKHOBEHHE XUMUU. ['peko -
erumnerckas, apaOckas, eBporelickas anxumud. llepuon 3apoKIeHHUs HayYHOU
XUMUHU.

57. IlpencraBieHre O KOHIIENTYaJIbHBIX YpPOBHSIX B XUMHUU. Pa3Burue
VYEHHS O COCTaBe BemiecTBa. [IpoOiieMa XUMHUYECKOTO JJIeMEHTa. Teopus
¢daorucrona ITams.

58. IIpobiema XUMHUECKOTO coeMHEHNs. BoBieueHEe HOBBIX XMMUYECKUX

COCI[I/IHCHI/Iﬁ B IIPOU3BOACTBO MATCPHUAIOB.



59. Tlepuomgmueckas cucTeMa  Kak  rpaduveckoe N300paKeHHE
MepUoANYECKOro 3akoHa. HEBO3MOKHOCTh KJIACCHYECKOIO OMHUCAHUSA MOBEICHUS
AIEKTPOHOB B aTOME.

60. PasBuTtme yd4eHUS O CTPYKType BEIIECTBA. OBOJIOIUS TOHSITHS
«CTPYKTypa» B XMMUHU. Pa3BuTHe ydeHUs O XMMHUYECKUX Mpoleccax. PeaknnoHHas
CIIOCOOHOCTH BelIeCTB. TepMoauHaMUUECKHe U KUHETUYECKHE METOJIbI yIpaBIICHUS
XUMUYECKUMHU MPOIECCAMMU.

61. DOBomronmoHHass XUMHs. XHUMHUYECKHE TPOIECChl W IPOLECCHI
KU3HeAesaTenbHOCTH. buokaranu3. depMeHTHI — OCHOBAa JKHUBOTO OpTraHHU3MA.
Xumuyeckas U Ovosornueckas KoHuenmus oOpoxkeHusi. OCBOEHUE KaTaIUTUYECKOTO
OTIBITA JKUBOU HPHUPOBI.

62. IlpakTHdeckoe TPUMEHEHHE KOHICNITYAIbHBIX YPOBHEH B XUMUHU.
Co3aanue UCKYyCCTBEHHOIO KaydyKa.

63. «CyOcTpaTHblii» TMOJAXOJ K CaMOOpPraHU3alUu MPeAOHOIOTHYECKUX
cucteM. EctecTBeHHBIN OTOOp Cpeld XMMHUUYECKUX DJIEMEHTOB M HMX COEIUHEHMIA.
O6mast Teopust XumMudeckoit oo u ouorenesa A.Il. Pynenko. Ponb kaTanusa B
X0/J1€ IBOJIIOIIUU OT XeMOTreHe3a K OuoreHe3y. 3aauv XUMUHU B Oy IyIIEM.

64. IlenecooOpa3HoCTh JKHMBBIX CymiecTB. [loHsiTHE odBONIOIIMM U €€
atpuOyThl. [Ipennoceuiku coznanus Teopuu 3Bodtonnn. Teopust Tpanchopmusma XK.
broddona, aBomtoninonnast reopus XK.b. Jlamapka, 3akoH cooTHolieHus opraHoB K.
KtoBbe, ucropus pazsutus 3emnu Y. Jlaitens.

65. MHckycctBeHHbIi oTOOp. Bumbl uckyccTtBeHHoro otoopa. bopnba 3a
cymecTBoBaHue. Mopmbl OOphOBI 3a CyleCTBOBAaHUE. J[BUKYIIIME CUIIBI SBOJIOIUH.
JuBeprenuus. «/lepeBo» xKu3HuU. JIBHKYIIHE CUIIbI IBOTOIMA. MUKPO3BOJIIOLHUS.

66. DmeMeHTapHbIE HBOJIOLIMOHHBIC (DAKTOPHI: MYTALIMOHHBIA TMpOILIecC,
W30JISIIUS, TIOMYJISIIIIOHHBIE BOJHBI, €CTECTBEHHBIN OTOOP. POpPMBI €CTECTBEHHOTO
otbopa. Jlpetid renos. [lomynsamus — 3eMeHTapHas €AUMHUIIA SBOTIONMA. By u ero

KPUTEPHH.



67. MakposBomtonus: apomopdo3, HAMOATANTAIMS, OOIIast JereHeparus.
Hekoropele Baxueimme apomopdo3bl. buomornueckwmii mporpecc U perpecc.
Cunretuueckas Teopus 3BOIOIUH. OCHOBHBIEC TPUHITUIIBI.

68. PasButme opranumueckoro wmupa. [eoxpoHoiornyeckas —TaOIHIIA.
[Tonstue dopsl u dpayHabl. DUITOreHeTUUECKUN 3aKOH.

69. MeTtopbl UCCJICIOBAHUS ABOJTIOIU: MaJICOHTOJIOTMYECKUE,
Oouoreorpaduyeckue, MOP(OJIOTHIECKHE, AMOPHOJIOTHIECKHUE, METO]T
PEKANMUTYJISIIIUU,  TEHETUYECKHEe,  DKOJOTMYECKHE, METOAbl  OHOXUMUU U
MOJIEKYJISIPHON OMOJIOTHH.

70. T'emetuka ® »HBOMIONMS. 3aKOHBI HacieacTBeHHocTH [. Mennens.
[lonsiTus: reH, amienb, TOMO3UIOTa, TE€TEPO3UroTa, TEHOTHUN, (EHOTHII,
PELECCUBHBIN, JOMUHAHTHBIN. CBOMCTBA T€HETHYECKOTO MATEPHAIA.

71. M3meHunBOCTh: MoAM(MUKAIIMOHHAS W MyTanuoHHas. Kiaccuduxanuys
MyTaruii. MyTanuu Kak Matepuan ais otoopa. 3akoH romosiornueckux psgos H.U.
Baswunosa.

72. PasBuTHe B3IJSJ0B Ha MPOUCXOXKIEHUE uernoBeka: Jlamapk, [lapBuH,

DHrenbc. XapaKTepHbIE 0COOCHHOCTH YeoBeKa. PObh COMMABHBIX YBOTIOIMOHHBIX
(akTOpOB B CTAaHOBJIGHWM 4YeJOBEKA. AHTPOMOreHe3 OT HACEKOMOSTHBIX
MJIEKOMTUTAIOIINX JI0 YeJIoBeKa pasyMHOro. [Ipumatsi.
73.  OcCHOBHBIC DJTambl DJBOJIOIHUH YEJIOBEKA: IMPOTOAHTPOIBI, APXAHTPOIIBI,
MaJCOHTPONBI, HeoaHTponbl. Buapl: uenoBexk ymensii (Homo habilis), genoBex
npsmoxoasimuii (Homo erectus), demoBek paszymubiii (Homo sapiens). OcHOBHbIE
ITyTH 3BOJIOIAN YEIOBEKA.

74. Heonutnueckas PEBOJIONHSL. DKOJIOTHUYECKUE MMOCJIEICTBUS
HEOJIMTHYECKON peBOTFOITMU. KoaBororus.

75. UYenoBek kak OnocormanbHas cuctema. [lonstue «uenoBex». OCHOBHBIC
4epThl JI000TO YeroBedeckoro oobmectBa. CtpaTerus 4enoBeka. Tpu 0COOEHHOCTH B
Pa3BUTHH COBPEMEHHBIX CTpaH.

76. Tlonstue «npupoma». CuHEpreTuka Kak TEOpUs O CaMOOpPTaHU3AINH B

KHUBBIX, HCOKMBBIX U COIIHMAJIBHBIX CUCTCMaAXx. HpI/IHLII/IHBI CUHCPICTUKMU.



77. ®opmupoBanue uaei camoopranusaunu. [Ipumepsl camoopranu3anvy B
MPOCTEUIINX CHUCTEMaX. Mex A CUUITMHAPHBIN XapaxkTep
cuHepretuku.CaMoopraHu3aiys B TUCCUITATUBHBIX CUCTEMAX.

78. Tlomstue  ¢aykryamuun. OTiauuuss  paBHOBECHBIX  CHCTEM  OT
HepaBHOBECHBIX. Camoopranuzaiusi Kak ocHoBa 3BoJitonuu. Ponb daykTyarnuii B
HBOJIIOIMU KUBBIX U HEXUBBIX cucTeM. llonsarue Oudypkanuu. CouuaibHas
sBoNtOLMs. Tpaauuuy U uX posib B COUUAIBHOMN 3BOJIIOLIMH.

79. VYHuBepcaJbHBbIH  SBOJIOIMOHU3M  KaKk  Hay4yHas  IporpaMmma
COBPEMEHHOCTH, €r0 MPUHIUIBL. DBOJIONUS — yHUBEpcaidbHass ¢opMa ABIKEHUS
Marepuu. CoBpeMeHHasi Hay4Hasi KapTHHA MUpA.

80. TIlomstne o Ouocdepe. BemrectBo: KocHOe, OMOKOCHOE, OHMOTEHHOE.
CucremHnble cBoiicTBa Onocdepsl. I'eoprznueckas (pyHKIHS )KUBOTO BEIIECTBA.

81. buorennas MUTpALIHS aTOMOB XUMHUYECKUX AJIEMEHTOB.
buoreoxuMuyeckue NpUHIUIIBEI MUTPAIUH.

82. Ilonstme 00 »5KOocHCTeME W OHOTEOIeHO3e. DIEMEHTHl JKOCHCTEM
(6uoror, 6HUOIEHO3).

83. buormdeckas CTpyKTypa OSKOCHCTEM: TPOAYLEHThl, KOHCYMEHTHI,
penyueHTsl. Buasl npuponHbix skocucteM. IlumieBsle (Tpoduueckue) uemnw,
MUpaMUIbl. DHEPreTUYECKUE MOTOKU B 3KOcUcTEMAX, TpaBuiio 10 %.

84. DOxomormyeckue (HakTOppl: OMOTHYECKHME U aOMOTHYECKHE (PaKTOpHI,
aHTpornoreHubie GaxkTopbl. POpMbl OMOTHUYECKUX OTHONICHUH (XMIIHUK — YKEPTBA,
MapasuTU3M, HEUTpaIU3M).

85. 3arps3HeHue OKpyXawIel Cpeapl: WHIPETUEHTHOE, (PUINIECKOE,
AecTpykTuBHOE. WHAMKATOPBHI TI0OAJBHOTO 3KOJOTUYECKOTO KpHU3HUCA: YCUIICHHE
napHukoBoro 3d¢dexra, mnpobdieMa 030HOBOTO CJOs, Jerpajamus JIECHBIX,
3eMeJIbHBIX, BOJHBIX PECYpCOB, CHIKEHHE OMOopa3Hoo0pa3usl.

86. Tlonstme wHoochepbl. OCHOBHBIE TOJOXEHUS Yy4deHUs O Hoocdepe.
Teopus B.W. Bepnaackoro o Hoocdepe. 3agaun Mo CO31aHUI0 HOOC(HEPHI.

87. TlpuumHbl 060CTPEHUS IKOJOTUUECKHUX MPOOJIeM. Y CTOMUNBOE pa3BUTHE

KaK KOMIIpPOMHCC MCKAY CTPEMIICHUEM 4YCJIOBCUYCCTBA YAOBJICTBOPUTL CBOMH



NOTPEOHOCTH M HEOOXOAMMOCTBIO COXpaHeHUs! Orocheps! 1 OyAyIINX MOKOJICHUN.
[TpuHIMITEI OXpaHbI MPUPOBI U PAITMOHAILHOTO MPUPOIOIIOIE30BAHN.

88. BsaumocBsI3p KOCMOCAa M JKHUBOW TMPUPOABI, KOCMHUYECKHE ITUKIIBIL.
Konnenuusa Ynmxesckoro. ColHEUHBIE ITUKIIBI U 3[I0POBLE YETIOBEKA.

89. buopuT™monorus: y3710BbIE TOBI )KU3HU YenoBeka. CpeqHenepruoIHbIe U
KOPOTKOTICPHUOTHBIC OMOPUTMBI.

90. dusmosornueckrue 0COOEHHOCTH IICUXUKH YEI0BEKA, OCHOBHEIEC YMOIINH.

9MOHI/IOHEUII>HBIG PCaKOnm. CTpCCC " 3JO0POBLC YCIJIOBCKA.

7. YuyeOHO — MeTOAMYECKOe O0ecrieueHHe TUCIUIIINHBI
8.1. bubdsmorpaduyeckunii cnucok
PEeKOMEHyeMbIX U3IaHUI OCHOBHOW y4eOHOil JuTepaTyphl

1. Topb6aue B.B. Konueniuu cOBpeMEHHOTO €CTECTBO3HAHUSA: YyuyeOHOE
nmocobue s cTyneHToB By3oB/ B.B. T'opbaueB. — 3 —e u3a. nepepab. — M.: OO0
«M31 — Bo Onuke»: OO0 «31 — Bo « Mup u obpazoBanue», 2008 — 704 c.

2. TopemnoB A.A. Konmeniuum COBpPEMEHHOTIO €CTECTBO3HaHUS: y4eOHOE
nocobue. — M.: FOpaiit — Uznat, 2009. — 335 c¢. (OcHOBBI HayK)

3. Hdyonumena T.5. Konneniuu coBpeMeHHOTO ecTecTBO3HaHUSI. OCHOBHOM
Kypc B Bompocax u orBeTax [Tekct]: yueOH. mocobue / T.A. JlyOnumena. — 2 —e us.
Ucnp. U pnon. — HoBocubupck: Cubupckoe ynupep. M3np-so, 2005. — 592 c. —
(YHuBepcuTeTCKas Cepusi).

4 Jlyouumena T.4. Konmenuum COBpeMEHHOTO €CTECTBO3HAHUSA: Yy4eO.
nocobue s cryaeHtoB By3oB / T.S. JlyOnumieBa, 7 —e uza.ucnp. u jgom. — M.:
N3p.uentp «Axagemusi», 2006. — 608 c.

5.WxonnukoBa H.W. KoHuenuuu COBpeMEHHOTO €CTECTBO3HAHUS: y4eOHOE

nocobue st ctyaeHToB By30B / H.M. Ukonnukosa. — M.: FOuutu — [lana, 2008. —

287 c.



6.Kapnieaxos C.X. KoHmenmu cOBpeMEHHOTO €CTECTBO3HAHMS: YUSOHUK JIJIs
By30B/C.X. Kapnenkos. - 8 — e uzn. Ilepepabot. U mom.. - M.: Beicmias mikona,
2009. - 557 c.: un.

7.Koxepuna JI.II. KonHmenmuu CcOBPEMEHHOTO €CTECTBO3HAHUS:yIeOHOE
nocobue ansa By3oB/JLII. KoxeBuna. - bapnayn: U3qg — Bo AT'AY,2002. - 252 c.

8. Konnenmun coBpeMEHHOTO €CTeCTBO3HaHUs: Y4eOHUK /i By30B/ [lox pen.
B.H. JlaBpunenko, B.I1. PatnukoBa. —2 —e u3a., nepepab. u gom. - M.: JOHUTU,
2002. - 303 c.

9. KoHuenmuum cOBpeMEHHOIO €CTECTBO3HAHUS: METOIMYECKUE
peKoMeHauuu Juisi cemuHapekux 3austuil/ Jlobanosa T.B. - bapuayn: Uzn-so ATAY,

2006. 38 c. 10.KprokoB P.B. KoHuenuuu coBpeMeHHOTO ecTecTBO3HAaHUS: KoHCIIeKT
nekui. — M.: A—IIpuop, 2008. — 176 c.
11.JIo3oBckuii B.H. Konenuu coBpeMeHHOTO €CTeCTBO3HAHUs: YueOHOe

nocobue s By3os/ B.H. Jlozosckuii, C.B. Jlo3zoBckuii. — CI16. —M. — KpacHonap:
Jlann, 2004. — 224 c.:uj.

12.MakapoB B.H. Konuenuuu COBpeMEHHOTO €CTECTBO3HAHUS: Y4eOHOE
nmocobue s By3oB/B.H. Makapos. - 2 — e u3a. Crep. - M.: MIICU; Boporex:
MOJIDE, 2004. - 168 c. - (bubauoTeka cTyeHTa).

13.MakapsbrueB C.B.®ynnameHTanbHbIE 3aKOHBI 151 KOHLEIILUU
ectecTBo3HaHus: YueOHoe nocobue /C.B. Maxkaprrues, T.B. JlobanoBa. - bapuayn:
AT'AY, 2010. - 267 c.

14 Haiinpim B.M. KoHuenuuu COBpPEeMEHHOTO €CTECTBO3HAHUS: YUYCOHUK.
—W3n. 2 — e, nepepad. u gon. — M.: Ansda — M; Uadpa — M,2004. — 475 c.

15.Py3aBun .. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHUS: YUEeOHUK AJIs
By30B/ I'.W. Py3aBun — M.: IIpocnekT, 2009. — 288 c.

16.Ctpenbauk O.H. KoHuenimu coBpeMeHHOTro ecTecTBo3HaHus: KpaTkuii
kypc nekiuit/O.H. Crpensauk. — M.: FOpaiit — U3nar, 2003. — 221 c.

17.Topocsu B.I'. Konmeniuu cOBpeMEHHOTO €CTECTBO3HAHMS: Y4eOHOe

nocodue st By30B/B.I". Topocsn. — M.: Beiciias mkona, 2002. — 208 c.



18. KoHmenmmu COBPEMEHHOTO €CTECTBO3HAHUS: COOPHUK KOHTPOJBHBIX
3alaHuii M BOMPOCOB K cemuHapckuM 3aHsatusiMm /T.B. Jlo6anosa, B.B. Kpaser.

bapnayn: 3q —Bo AT'AY, 2009. 60 c.

8.2. bubdamorpaduyeckuii cnucox
PeKOMEeHAyeMbIX U3IAHUI JONOJHUTEIbHON Y4eOHOH JIUTEPATyPbI

1. babymkun A.H. CoBpemeHHble KOHIENIMU ecTecTBO3HaHusA: Jlekuuu 1o
kypcy/ A.H. baGymikus. - Cnb6.: Jlans, 2000.-208 c.

2. bonbmias actpoHOMHUYECKast SHITUKIONEUs. — M.: Dkemo, 2008. — 608 c.

3. T'openoB A.A. KoHienimu coBpeMEHHOTO €CTECTBO3HAHMS: Y4eOHOoe mocooue
st By30B/A.A. I'openos.- M.: BJIAZIOC, 1999.-512 c.

4. TopenoB A.A. KoHmenmuu COBpEMEHHOTO €CTECTBO3HAHMS: y4eOHOE
nocooue/I'openoB A.A.-M.: LIEHTP, 1998.-208 c.

5. TopenoB A.A. KoHuenmum COBpEeMEHHOTO €CTECTBO3HaHUS: YdeOHOe
nocobue/ I'openor A.A.-M.: HIEHTP, 2001.-208 c.

6. T'openoB A.A. KoHIenmuu cOBpeMEHHOTO €CTeCTBO3HAHUS: Y4ueOHOe mocooue
st By3oB/A.A. T'openos.- M.: I'ymanutapHoe uznanue neHtp «BJIAJIOCy,
2000.-512 c.

7. lanmnoBa B.C. OCHOBHBIE KOHIIEMIIMM COBPEMEHHOTO €CTECTBO3HAHMS:
VYuebnoe mocodbme/lanunora B.C., KoxeBnukoB H.H. M.: Acnekr Ilpecc,
2000.-256 c.

8. HyOnumena T.f. KoHuenun COBpeMEHHOTO €CTECTBO3HAHMS: YUEOHUK IS
By30B//lyonumena T.A., pen. KykoB M.D.-2-¢ wuznmanue.-M.: MapkeTuHr,
2000.-832 c.

9. HanunoBa B.C. OcHOBHbIE KOHUENIIMM COBPEMEHHOTO €CTECTBO3HAHMSL:
VYuebnoe nocodue//lanunosa B.C., KoxxeBuukoB H.H. M.: Jlyonumena T.51.
Konuenimu COBPEMEHHOTO €CTeCTBO3HAHUS: METOJINYECKHUE
pexomenanun/ lyonumena T.5.-HoBocubupck: U3n-Bo KOKDA, 1997.-80 c.

10.Ucropust u punocodus: yuednoe nocoodue / moxa pea. A.C. Manyma. — CII6.:
ITurep, 2008. — 304 c.



11.Kamenckas M.A. HWuadopmarnmonHas Ouonorus: ydeOHOe mocoOue s
CTYJCHTOB BbICIINX yueOHbIX 3aBeaeHuit / M.A. Kamenckas. — M.: U3zna. Llentp
— Axkagemus, 2006. — 368 c.
12.KapnenkoB C.X. KoHuenuuu cOBpeMEHHOTO €CTECTBO3HAHUS: YUEOHUK IS
By30B/ KapnienkoB C.X.-M.: Beicmias mikona, 2000.-334 c.
13.KapnienoB C.X. KoHuenuuu COBpEeMEHHOIO €CTECTBO3HAHHUA: YYEOHUK IS
By30B/C.X. Kapnenkos.-2-e uzn., ucnp.- M.: Beicmias mxona, 2001.-334 c.
14 KapnienkoB C.X. KoHIENuMu COBPEMEHHOTO0 €CTECTBO3HAHUS: YUYEOHHUK IS
By30B/Kapnenkos C.X.-M.: KOHUTH, 1997.-520 c.
15.Konmaxkosa B. I1., OBuapenko H.Jl. OCHOBBI 3KOJOTHH: Y4eOHOE mocooue ass
By30B. — bapnayn: U3q — Bo AI'AY, 2005. — 196 c.
16.KoHmenmmu cOBpeMEHHOTO €CTeCTBO3HAHMS: y4eOHOE TTOCOOHE IS BYy30B/PYK.
Pa6otel C.W. Cambirun.-2-e u3z. nepepad. u nomn.-Pocros H//1: ®enukc, 1999.-
576 c.
17.KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHMS: YUYE€OHUK JJisi By30B/MoTbLIeBa
JI.C., Ckopob6oraros B.A., CynapukoB A.M.; pen. CkopoboratoB B.A.- CII6.:
Coro3, 2000.-320c.
18.Konuenuuu COBPEMEHHOTO €CTECTBO3HAHUS: 9K3aMEHALMOHHbIE
otBeThl/CambiruH C.U.-Poctos v//1: ®enukc, 2001.-320 c.
19.Kopobxun B.U., Ilepenennckuii JI.B. Dkonorus: yaeOnuk ans By3os / B.I.
KopoOkwuH, JI.B. Ilepenensckuii. — u3a. 12 — e, gomn. u nepepab. - Poctos v//l:
®denmnkce, 2007.-602 c.
20.Kopobuer O.H. Actponomus mis Bcex/ O.H. Kopobues. — CII6.: M3m — Bo
Jlom «A30Oyka — Kiaccukay, 2008. — 384 c.
21.Kypc obmeit ¢uzuku B 5 kH: CaBenoB W.B. Monekynspuas ¢usuka u
TepMoJIMHaMKKa.— KH.3.: ydeOHoe mocobue mns By3os/ U.B. Caenos. - M.:
Act — Actprs, 2005. — 208 c.
22. Jlo6anoBa T.B. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHMS: COOPHHUK
KOHTPOJIBHBIX 3aJaHUIl U BOMPOCOB K ceMuHapckuM 3ausatusm /T.B. Jlobanosa, B.B.

Kpaseu. bapuayn: U3n - Bo AT'AY, 20009. - 60 c.



23. JleicoB I1.K. buonorust ¢ ocaoBamu 3xosnoruu: yaeonuk / I1.K. JIsicos,
A.Il. Akudwes, H.A. [loOpotuna. — M.: Beiciias mkoma, 2009. — 655 c.

24. PyzaBun I'.H. Konuenmuu COBpEMEHHOTIO €CTECTBO3HAHMS: YUYEOHHK
s By30B/Py3asun I.U.-M.: FOHUTH, 2001.-287 c.

25. TloreeB M.U. KoHueniuyu cOBpEMEHHOTO €CTECTBO3HAHUS: Y UYCOHUK IS
By30B/M.U. ITotees.- CII6.: [IMTEP, 1999.-352 c.

26. ConomnoB E.®. Konmenmuu COBpEeMEHHOTO €CTECTBO3HAHUS: Y4eOHOE
nocobue ajis By3oB/CoionoB E.®.-M.: BJIAJIOC, 1999.-232 c.

27. ComonoB E.®. Konnenuuu COBpEeMEHHOTO €CTECTBO3HAHHUA: Yy4deOHOE
rmocobue /ComoBreB E.®@.-M.: BJIAJIOC, 2001.-232 c.

28. Cawmpirun C.W. Konneniuu coBpeMeHHOTO ecTecTBo3HaHus:/ CaMbIruH
C.N.-2-e u3n. mepepad. u gom.-Poctos v//1: ®ennxc, 2000.-576 c.

29. Xopomauna C.I. Kypc nekuuit «KoHuenumu CcoBpEeMEHHOTO
ecTtecTBo3HaHMs»: yuyeOHUK it By30B/ C.I'. Xopomasuna.-PoctoB H/Jl: deHukc,
2000.-480 c.

30. Xoxunr C. Mup B opexoBoii ckopirynie / CTUBEH XOKHUHT; [[ep. ¢ aHTJL.
A. CepreeBa].— Cn0.: Amdopa. TUJl Amdpopa,2007. — 218 c.

31. Ilamaps B.b. Taiina uyenoBeka u uenoevectBa /B.b. [llamaps. - PocToB
H//1: ®ennke, 2007.-316 c.

8.3. IlepevyeHs NpOrpaMMHBIX NPOAYKTOB, HCIO0JIb3yeMbIX NPH
NPOBEJCHNHU CJIeYIOIIUX BUI0B 3aHATHIA:
MyabTumeauiinbie pa3pad0TKH 10 TeMaM:

1.2BosIOIIMA HAYYHOT'O METO/IA.

2.JBOJTIONHS €CTECTBEHHO — HAYYHOUW KapTHHBI MUPA.

3.Kocmornorus.

4 TIpoucxoxaeHue Ku3HU Ha 3eMIie.

5.CTaHOBIIEHHE U PA3BUTHE XUMHYECKON KAPTUHBI MUPA.

6. DBOIIOLUS )KUBBIX CUCTEM.

9.MarepuajibHO — TeXHUYECKOe o0ecnevyeHne Q1 CIUIITHHbI



JIeK1IMOHHBIE ayTUTOPUH, AYTUTOPUHU JIJISl IPOBEACHUS MPAKTUYECKUX 3aHSATUI
OCHAIIEHBI CPEACTBAMH I MYJIbTUMEIUNWHBIX Tpe3eHTaIui, MUGPOBOMA ayauo- |
BUJIC0O(UKCAIIMK U BOCIIPOU3BEICHUS HH(POPMAIIUU IO TEMATUKE AUCIUILIUHBI.

Y4eOHble PUIBLMBI IO TEMAM:

1.9Bouronus BeeneHHoil.

2.IIpoucxoxkaeHue K1U3HU.

3. Ilnanetsl COJIHEUHOU CUCTEMBI.

O6opynoBanue Mjie TPOCMOTpa: TeneBU3op, Buigeomaruutodon,DVD -
MIPOUTPHIBATEITD.

CreHambl:
«KUuBOTHAA KJIIETKAY.

«PacTurenbHas KIEeTKay.

«Bupyc TabauHON MO3auKN».

«CTpoeHue spa 3yKapuOTHYECKON KIIETKI.
JHK. Cunres JJHK.

KpyroBopoTbl XUMHUYECKHUX JIEMEHTOB.

Ctpoenue Ouochepsi.

© N o g~ W D=

Crpyktypa 6uoreorieHos3a no B.H. Cykaueny.

JlaGopaTopHoe o0opyaoBaHue:
1. Muxkpockon JIOMO BUOJIAM (6 wT.).
2. Mukpockon JIOMO MUKME]] (3 miT.)r0
3. Habop mukponpenapatoB no Teme: «buomornueckoe paznooOpasue >KM3HU HA

3emie.

[Ipy dYreHMM JNEKUUMKA HCHONB3YKOTCA MPE3CHTAUMUM U HPUMEHSIOTCS
MYJbTUMEIUNHBIE TEXHOJOTHU. [Ipy TmpoBeneHMM NOPAKTUYECKUX  3aHITUU
WCIIONB3YIOTCS pa3paboTaHHble Ha Kadeape MNpe3eHTalMu, CTEeHIbI, IUIaKaThI,

MCTOJHUYCCKHC YKA3aHUA U paB,HaTO‘{HBIﬁ mMarcpual.



MpunnoxkeHne Ne _1 K nporpamme

ANCUUNNNHDBI

«KoHuenumMm coBpemeHHOro ecTecTBo3HaHMA»

AHHOTAIMs TUCIATUINHEBI
«KoHuenuuu coBpeMeHHOI0 eCTeCTBO3HAHMS

Ileny mucrummuHel: MO3HATH OKp}I)KaIOHII/Iﬁ HaC MHP KaK CAHHOC ILCJIOC, C
OCIbIO (bOpMI/IpOBaHI/IH HIHpOKOO6p330BElHHOﬁ, rapMOHH4YHO HW BCCCTOPOHHC
pa3BHTOﬁ JJUYHOCTH JIA IIPCOAO0JICHHA HpO(l)eCCHOHaJIBHOI;'I 3dMKHYTOCTH H

KyJbTYpHOM  OrpaHUYEHHOCTH B

chepe

IIPpONU3BOACTBA u O6paH_[€HI/I$I

CEJIbCKOXO0351CTBEHHOT'O ChIPbA U ITPOAOBOJBCTBCHHBIX TOBAPOB.

OcBoenne JaHHOM JUCUMILTHHBI HaIlpaBJICHO Ha q)OpMI/IpOBaHI/Ie y 06yqa10m1/1xc;1

CIEAYIOIMX KOMIIETCHIINM:

Ne i/ ConepkaHue KOMITETEHIIUH, (QOPMHUPYEMbIX IMOJHOCTHIO WJIM YacTHYHO
JaHHON IUCUMUIIMHON

OIIK -5 | Hcnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX IUCITUTUINH
JUISL OpPTaHU3alMd TOPTOBO-TEXHOJIOTUYECKUX TPOIECCOB M OOecreueHus
Ka4ecTBa U 0€30MaCHOCTH MOTPEOUTEIILCKUX TOBAPOB.

TpynoeMKoCTh TUCHMILIMHBI, peanu3yeMoil o yueOHOMYy IjiaHy Juis O4HOM (opmbl 00ydeHus

Bupn 3ansarui ®dopma 00yueHus
Ounas | 3aoyHas
IIporpaMma MoAroTOBKU
[TonHas MIOJIHAsL | COKpallleHHas
1. AynuTOopHBI€ 3aHATHUSA, BCETO, YaCOB 58
B TOM UHUCJIE: 30
1.1. JIekun
1.2. JIaGoparopHble pabOThI
1.3. TlpakTudeckue (cCeMHUHAPCKUE) 3aHATHS 28
2. CamocTrosTenbHast paboTa, 4acoB 59
Bcero gacos (ctp. 1 + cTp. 2) 144
OO61ast TpyI0€MKOCTh, 3a4ETHBIX €TUHUIL] 4

(DOpMLI HpOMC)KyTO‘IHOﬁ arTecTaluu.

OK3aMCH




Pacnpenenenue TpynoeMKOCTH JUCHUIUIMHBI IO BUJAM 3aHATHH, peaan3yeMoi 1Mo yueOHOMY
TJIaHy JUIs 3209HON (DOpPMBI OOYIECHHS

Bup 3ansTuii Bcero B T.4. 10 CEMECTPAM
3
1. AynuTopHbI€ 3aHSTHUS, YaCOB, BCETO, 16 16
B TOM YHCJIE:
1.1. Jlekiuu 6 6
1.2. JlaboparopHbIe pabOTHI
1.3. IlpakTuyeckue (cCeMMHAPCKUE) 3aHATHUS 10 10
2. CaMocTosITENbHAS pa60Ta5, YacoB, BCETO 119 119

B TOM YHCIIE!
2.1. Kypcogoii npoext (KII), kypcoast pabota

(KP)

2.2. Pacuetno-rpaduueckoe 3axanue (PI'P)

2.3. CaMOCTOSTENBHOE U3YUYECHUE PA3/IEIIOB 110 110

2.4. Texyiasi CaMOIIOIrOTOBKA

2.5. [TonroroBka u cjaya 3a4yera (dK3aMeHa) 9 9

2.6. KonrponsHas pabora (K) °

Wroro yacos (ctp. 1+ cTp.2) 144 144
dopma IpOMEKYTOUHOM aTTeCTalUU €] €]

OO6m1ast TpyI0EMKOCTh, 3a4€THBIX €JIMHUII 4 4

10} @DopMbI TPOMEKYTOUHOM arTecTanuu: 3x3aMet (J)

HepequL HN3y4aCMbIX TCEM (HpI/IBOIII/ITCSI B COOTBETCTBHU C TEMATHYCCKUM IIJIaHOM

U3y4YeHUS JUCLUIUINHBI):

OBOJIOIMS HAYYHOTO METOAA.

DBOJIOIMS €CTECTBEHHO — HAYYHOM KapTHHBI MUpA.

KocMmomnorus (meramup).

[IpoucxoxkaeHue »Ku3Hu Ha 3eMiie.

OcobeHHOCTH OHOJIOTUYECKOTO YPOBHS OPTaHU3aI[MH MaTepHH.
[IpuHIMIIBI BOCTIPOU3BOJICTBA KUBBIX CHCTEM.

CraHoBIJIEHUE U PAa3BUTHE XMMHYECKON KapTUHBI MUDA.

DOBOJIONMS U Pa3BUTHUE JKUBBIX CUCTEM. [ eHeTHKa 1 SBOJIIOLIMSL.

. UenoBek Kak MpeaMeT €CTECTBEHHOHAYYHOTI'O ITI03HAHUS.

10 3aKOHOMEPHOCTH CaMOOPTraHU3alINH.

11. Konnenuust 6uocdepsl v 3kos1oru. [11006anbHbIi HKOIOTHYECKHA KPU3HC.
12.®usnonornyeckre 0OCHOBHI ICUXUKU. [Ipobiema coxpaHeHus! 370POBBI.

DO N YW~




ANCLMNIUHDI

Crmcok, uMerormuxcst B 0u011oTexe yHUBEPCUTETA

10 COCTOSIHUIO Ha «23» uroHs 2016 roma

U3/1aHKUI OCHOBHOH y4eOHOU IUTepaTypsl 110 JUCLHUILIHHE,

Mpunoxenue N2 _2_ K nporpamme B

«KOHLenuum COBPEMEHHOTO eCTECTBO3HAHNAY

Bubmuorpaduyeckoe OnHCcaHUE U3IAHUS [Tpumeuanue
Kapnenkos C.X. KoHueniui COBPEeMEHHOTO €CTECTBO3HAHHSA: yUeOHHK 30 9K3.
s By3o/C.X. Kaprenkos. -8-¢ m3z., mepepa®. u mom.-M.: Bricimas o B
mkosa, 2009.-557 c. ;
Ulo6anosa T.B. KoHuenuuu COBpeMEHHOI0 €CTeCTBO3HAHHUS Caiir |
[DnexTpoHHEIL pecypc]: COOPHHUK KOHTPOJIBHBIX 3aiaHKil U BONPOCOB K | AJITalCKOro
cemunapckuM 3austusiM/ T.B. Jlo6anosa, B.B. Kpaser. — D1ekTpoH. TAY
rectossle AaH. (1 daitn : 310 K6). — Bapuayn: Uzzn-so ATAY, 2009. - I
1 o1 sxecTK. quck. — CucreM. TpeGoBaHus 6ubnorexu
Maxkapsraes  C.B.  ®DynpameHTanpHbIE 3aKOHBI M KOHIICIIIHH| 136
ecrecTBO3HAHUA: y4eOHOoe mocobme st By3oe/C.B. Makapsrues, T.B.
UloGaroBa; ATAY. - Bapraym: M3n-so AIAY, Y.1. -2010.- 267 c.
[yceiixanos M.K. KoHuenuuu coBpeMEHHOTO eCTeCTBO3HAHHSA: yIeOHHUK] 75
u npaktakyM / M.K. 'yceiixanos. - 8-¢ u3z. nepepad. u fom.-M.: H31 — BO
FOpaiit, 2015. — 598 c.

Criucok, umeronmxcs B Oubauorexe yHUBEpCUTETA

U3IaHUHI TOTIONHUTETbHON yueOHOM uTepaTypel O AUCLUILIMHE,

1o coctostauro Ha «23» urons 2016 roga

nocobue mist By30s/E.@.Comnonos - M.: BIIAJIOC, 1999.-232 c.

bubnnorpaduyeckoe onucaHue H3NAHUS [Tpumeuanne
TopenoB A.A. KoHIENIuuH COBPEMEHHOTO €eCTeCTBO3HAHHS: YydeOHOe 8
moco6ue/A. A. Topenos.-M.: LIEHTP, 1998.-208 c. e
lopenoB A.A. Konuemuuwm COBpPeMEHHOTO €CTECTBO3HAHHUS: Y4eOHOE 72
mocobue s By3oB/A.A. TopenoB - M.: I'ymanuTapHOe H3JaHHE LEHTP s
BJIAZTIOC, 2000.-512 c.
JlarmnoBa B.C. OcHOBHBIE KOHIENIUH COBPEMEHHOTO €CTECTBO3HAHHMI: 8
Yue6uoe nocobue/B.C.[lanunosa, H.H. KoxxeBuukos.- M.: Acnext [Ipece,
2000.-256 c.
Kapnienos C.X. KoHIlenmuy COBpeMEHHOTO €CTECTBO3HAHUS: YIeOHHK UL 29
By30B/C.X. Kapnenkos.-2-¢ u3g., uenp.-M.: Beicmas mxona, 2001.-334 c.
Kosxesuna JI.IT. Kornenmuu coBpeMeHHOT0 €CTECTBOSHAHUS: 96
yaebHoe nocobue juis By3os/JI.I1. Koxxeuna.-bapuay: W3a-o
ATAY, 2002.-252 c.
MortsmeBa JI.C.KoHuenuuu COBPEMEHHOIO €CTECTBO3HAHMS: Y4eOHUK 9
s By3oB/JI.C.Motsunesa, B.A.Ckopo6oraros, A.M. Cymapuxkos.- CII6.:
Coro3, 2000.-320c.
ComnonoB  E.®. Konnenuuu COBpeMEHHOro ecTecTBO3HaHUS: YueOHOe 9 1
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nexkuuii  «KoHmenuuu  COBPEMEHHOIO |

>CTeCTBO3HAHUY: ydeOHHK Ui By3os/ C.I. XopomasuHa.-PocToB H/J]

CI. Kype
CHHKC, 2000.-480 c.

OIIaBHHA

T.B. JIo6anoBa

H.0. damunus

TOAIHCEH

W.0. Gamunns

/" nommcs







