MuHHnCcTEpPCTBO KYJBTYPHI U Typu3Ma Kany:kckoi o0actu
I'BIIOY KO «Kany:xckuii 00J1aCTHOM KOJLIEIK KYJIbTYPbl H HCKYCCTB)

YTBEPXIEHO:
ITpukazom Ne 103/1 ot «01» centadps 2023 r.

PABOYAS TIPOTPAMMA YYEBHOM JUCIIUIIJIMHBI

I.03 ECTECTBO3HAHHE

g cnenuajgasHocT CIIO
54.02.01 In3aiin



PaGouas nporpamma yueOHo# aucuuruinabl «EcTecTBo3HaHMe» pa3paboTaHa Ha
ocHoBe denepanbHOro rocyJapcTBEHHOTO 00pPa30BaTEILHOTO CTaHAapTa (J1aee —
®I'OC) 1o cnennaIbHOCTH CpeHEro MpodeccnoHaaIbHOro 00pa3zoBaHus (jaiee
CIIO) .

Pabouyas mporpamMma IUCIUILIMHEI pazpaboTaHa Ha OCHOBE:

- denepanbHOro TroCyJapCTBEHHOTO OOpa30BATENBLHOIO CTaHIapTa CPEIHETO
oOmrero o6pa3oBaHus, YTBEPKIECHHOTO MPUKa3oM MuHHCTepcTBAa 00pa3oBaHUs U
Hayku Poccuiickoit @enepannu Ne 413 ot 17.05.2012 r ¢ U3MEHEHUAMU.

- denepalbHOTO TOCYIApPCTBEHHOTO O00pPa30BAaTENbHOTO CTaHIapTa CPEIHEro
npodeccuonansHoro obpazoanus (manee — ®I'OC CIIO) mo crnenuanbHOCTH
54.02.01 Jn3aitx.

- ¢ yueroM «KoHuenuuu mnpenoaaBanus 00111€00pa30BaTENbHBIX TUCIHUILUIMH C
y4eToM npodeccuoHanTbHON HaIpaBJIeHHOCTU IporpaMm CpEIHEero
npodeccuoHaNbHOrO 00pa30BaHUsl, pealn3yeMblXx Ha 0a3e OCHOBHOI'O OOIIEro
oOpa3zoBaHus», YTBEPKIEHHON pacnopsbkeHuem MunucrepctBa IIpocseienus
Poccuu ot 30 anpens 2021 r. N P-98.

- IIpumepHou nporpammsl «EctecTBO3HAHUE», peKOMEHA0BaHHONU DenepaabHbIM
roCcyAapCTBEHHBIM OIOPKETHBIM 00pa3oBaTeNbHbIM yUpexaeHUEM
JOTIOJTHUTENBHOTO MpodecCHuOHaNbHOrO 00pa3oBaHusi «MHCTUTYT pa3BUTHS»
(®T'BOY AITIO UPIIO) B kauecTBE NPUMEPHOM MPOTrpaMMBbl ISl pealn3aluu
poecCHOHATEHOTO oOpa3oBaHUs OCHOBHOM npodeccuoHaTbLHON
obpazoBarensHol mporpamMmbl CITO Ha 6a3e ocHOBHOTO 00IEro oOpa3oBaHUS C
MOJTy4YE€HUEM CpeHero o01ero oopazoBanus, yreepxkaeHHon 30.11.2022r.

Opraamanus-paspadorunk: [BIIOY KO «Kamyxckuii 001acTHON KOJIIEIK
KYJIBTYPBl B HCKYCCTB)»

Pazpabotuuk: banakuna EBrenusi EBrenneBHa, npenogasarens [ BIIOY KO
«Kamyxckuil 001aCTHON KOJUIEIK KyJIbTYPhl U UCKYCCTBY, T. Kamyra

Paccmotpena Ha 3acenanuu TTIK Onobpena IlemarornyeckuM COBETOM
I'BIIOY KO «Kamysxckuit o6macTHON I'BIIOY KO «Kamyxckuii oOiacTHOM
KOJUIEIK KYJIBTYPhI U UCKYCCTBY KOJUIEIK KYJIBTYPBI U UCKYCCTBY
[Tporokon Ne 1 ot 30.08.2023 r. npotokoa Ne 1 ot 31.08.2023 r.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YYEFHOI

1.1.

MecToO

JANCHUIIJINHBI
«ECTECTBO3HAHHUE»
yueOHO!i JUCUMILIMHBI B

npodeccnoHaIbLHON 00pa3oBaTeJIbHOM MPOrPaMMBbI:

yueOHas nucuuiuinHa «EcTecTBo3HaHMe» sBIETCS 00A3aTENbHOW YaCThIO
001IenpoPEeCCHOHAIBHOTO I[MKJIa OCHOBHOM 00pa3oBaTElIbHOM MNpOrpamMmbl B
cootBeTcTBUU ¢ PI'OC CIIO no crienuajibsHOCTH.

1.2. Heanb
AUCHUIJIUHBI:

U IUIAHUpPYeMble

CTPYKTYpe

pe3yJibTaThl

OCHOBHOM

OCBOCHHMS y4eOHOi

Koapt OK wum IIK, xoTopble aKkTyaJquM3upyrwTcs NPH H3YYEHHH Y4eOHOM
mucuumianebel: OK 01-08.

Koa n HaumeHoBaHMe

HnaﬂnpyeMble pe3yJabTaThbl 0CBOCHUA TUCHUIIJINHBI

- 3(heKTUBHO UCKaTh HH(OOPMAIIHUIO,
HEOOXOIUMYIO ISl PeLICHUS 3a1a4n
W/WIM IPOOIIEMBI;

- OTIpeNeNATh HeOOXOIMMBbIE PECYPCHI;

- BJIAJIETh aKTyaJbHBIMU METOJIaMH
paboTsl B podecCHOHAIBHON B CMEKHBIX
chepax;

- peaJIn30BBIBaTh COCTABJICHHBIH IJIaH;

- OLEHHUBATh Pe3yJbTaT M MOCIEACTBUS
CBOMX JIEHCTBHUI (CAaMOCTOSATENBHO WIIH C
MTOMOIIIbIO HACTAaBHUKA;

- OCO3HaHHO HCIOJIb30BaTh HEOOXOIUMBIE
peueBbIe CPEICTBA IS PEIICHHS
KOMMYHHKAaTUBHBIX 33724

- TPaMOTHO H3JIaraTh CBOM MBICJIH Ha
rocyJapCTBEHHOM M HHOCTPAaHHOM
S3BIKAX;

- OTCTanBaTh CBOIO TPAXKIAAHCKYIO
MO3ULHIO;

- IPOSIBIIATH TOJIEPAHTHOCTD K APYTHUM
HapoJlaM U UHOU KYJIbTYpE;

- OCO3HABATh JINYHOCTHBIA CMBICI
00ydYeHUs 1 CaMOPa3BUTHS;

- CaMOCTOSITENIEHO ONPE/EIATh LeTU
COOCTBEHHOH TPaeKTOPUH Pa3BUTHS;

- CaMOCTOSITENIFHO OIPEJeNsiTh CIOCOOBI

(popmMupyemMbIX

KOMIIETeHIHii O6mmue JAucuunianHapHbie
OK 01. Beibupats - BOCIIPMHUMATh 3a/1a4y W/WIK IpooJieMy - cthopmupoBath
CIOCOOBI pelIeHUs B IPO(hECCUOHATBHOM H/HITH COITUATLHOM MIPEJICTABJIICHUS O IEIOCTHOU
3amaq KOHTEKCTE; COBPEMEHHOW  €CTECTBEHHO-
npodecCuoHaANTBHON - aHATM3UPOBATH 33/1a4y W/ WA Ppo0IeMy HAay4yHOW KapTHHE MHpa, O
JEeSITeTbHOCTH Y BBIJIENATD €€ COCTaBHBIE YaCTH; npupoje KaK eIMHOM
MPUMEHUTENBHO K - IJIAHUPOBATH ATAIbl PEIICHUS 331a4H; [EJIOCTHON CUCTEME, 0
Pa3TMYHBIM KOHTEKCTaM | COCTAaBJIATH IUIaH JCHCTBHUS; B3aMMOCBSI3H YeIoBeKa,

NpUpOIBl W OOIIecTBa; o
MPOCTPaHCTBEHHO-BPEMEHHBIX
Maciradax Beenennoii;

- [OHMMaTh  3HAYUMOCTh
€CTECTBEHHO-HAYYHOTO
3HAHUS JUIS Ka)XJIOTO
YeJI0BeKa, HE3aBUCHMO OT €To
mpodeccCHoHaTBEHOM
JIeATCILHOCTH, pasnuuath
Q)aKTBI U OLCHKH, CpaBHUBATH
OIICHOYHBIC BbBIBOAbI, BHIACTH
UX CBS3b C  KPUTEPHUAMHU
OIICHOK U CBS3b KPUTEPUEB
C onpeAeEHHON cHUCTEMOM
IIEHHOCTEH.




JIOCTHKEHHA 3asBJICHHBIX LIEJEH;

- yCTaHaBJIUBAaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U;

- OLICHUBATh U 0OOCHOBBIBATH CBOH
JIeicTBus (TeKyIIHe U IUIaHUPYEMBIE;

- OCBOCHHUE U UCIIOJIb30BaHUE
MEXIPEAMETHBIX IOHATUH U
YHUBEPCATbHBIX YU€OHBIX ACHCTBUI

- OBJaJeHHE  HaBbIKaMU  y4eOHO-
HCCIIEIOBATEIBCKOM, MIPOEKTHOM u
COLIMAJIbHOM I€ATENbHOCTH

OK 02. lcnons30BaTh
COBpPEMEHHBIE CPEJICTBA
MOUCKA, aHAITH3a U
HHTEPIPETAIUH
nHpopMaIuu u
MH(OPMAITMOHHBIC
TEXHOJIOTHH JIJIst
BBITIOJTHCHUA 3a1a4
npodecCHoHaIbHON
JESTeILHOCTH

-OTIPENeNATh 3a/1a4H JUIsl TIONCKA
uHbOpMAaIUH;

- OTIpeNIeNATh He0OOXOANMBIE HCTOUYHUKH
UHQOPMAIIH;

- IUIAHUPOBATH TIPOLIECC MTOUCKA;
CTPYKTYPUPOBAaTh MOTy4acMyIO
MH()OPMAIHIO;

- BBIJICTIITH HanOosee 3HaYMMoe B
nepevHe nHMOpMaIny;

OLICHUBATh MPAKTUYECKYIO 3HAUNMOCTh
Pe3ybTATOB TIOUCKA,

- 0OPMIISITH PE3YJIbTATHI TOUCKA,
HNPUMEHSTH CPECTBA HH(POPMAIIMOHHBIX
TEXHOJIOTHH JUTS PEIICHHUS
poh)eCCHOHANBHBIX 3aj1aY;

- HCIOJIb30BaTh COBPEMEHHOE
IporpaMMHoOe 00ecrieueHHe;

- ACTIOJIB30BaTh Pa3In4HbIC IIH(POBbIC
CpeJCcTBa sl peLICHNUS
npodeccnoHambHBIX 337134,

- OCO3HAHHO HCIIOJIb30BaTh HEOOXOANMBIC
pedeBble  CpeacTBa UL PEIICHUS
KOMMYHHKATUBHBIX 33724

- BIageTh 3HAHUAMH O
Haubosee BaXKHBIX OTKPBITHIX
U JIOCTIXCHHUSIX B 00macTu
€CTECTBO3HAHUS, MOBIHUABIIUX
Ha 3BOJIIOLUAIO MPEICTABICHUIN
O pUpoJie, Ha  pa3BUTHE
TEXHHUKH U TEXHOIIOTUH;

- cthopmupoBath
MPEJICTABICHNUS O HAyYHOM
METO/I€ MO3HAHUS TPUPOABI U

cpeJcTBax U3yUYCHUS
Meramupa, MakKpoMupa U
MUKPOMUDA; BIIaJICHUC
npuéMaMu €CTECTBEHHO-
HayJHBIX HaOJIIOICHHH,
ONBITOB  WUCCIICIOBAHUH U
OLICHKH JIOCTOBEPHOCTHU

IMOJTYYCHHBIX PC3YyJIbTAaTOB

OK 04. DpdexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHUBE
Y KOMaHJie

- y4acTBOBATh B AUAJIOTaxX Ha 3HAKOMEBIE
obmue 1 mpodhecCHOHATBHBIC TEMBI,

- CTPOUTH NPOCTHIE BBICKA3bIBAHUS O cebe,
cBoel mpoecCHOHaIBHOM NesITeIbHOCTH;
- OCO3HaHHO UCIIOJIb30BaTh HEOOXOIUMBIE
peueBble CPEICTBA ISl PEIIECHHS
KOMMYHHKAaTUBHBIX 3a7a4 MPH
B3aUMOJICHCTBUH B KOJUICKTUBE U
KOMaHJIe B X0Ji¢ PO(eCCHOHATHHOI
JIESTeTbHOCTH.

- OcBOEHME 1 UCTIOIB30BAHNE
MEXKITPEAMETHBIX MOHATHH U
YHUBEPCATBHBIX YYCOHBIX ICHCTBUI

- TOTOBHOCTB K CAMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYILECTBICHUIO
y4aeOHOH JESITEIbHOCTH, OPraHU3aITi|
y4eOHOr0 COTPYAHUYECTBA C
Ne1arorn4eckuMu paboTHUKaMH 1
CBEPCTHUKAMH, K YH4aCTUIO B IIOCTPOCHUHN
WHIMBUTyaJIbHOW 00pa30BaTeIbHOM
TPaeKTOPUH

- OBJIQJICHUE HABBIKAMU Y4eOHO-
HCCIIEJIOBATENIbCKOM, TPOESKTHON 1

- BJIIaJCTH MMOHSATUHHBIM
arrapaTom C€CTCCTBCHHBIX
HayK, TTIO3BOJIAIOIUM

IMMO3HaBaThb MHpP, YU4aCTBOBAThH B
JUCKYCCHUAX II0 €CTECCTBCHHO-

Hay4YHBIM BOIIPOCAM,
UCIIOJIb30BaTh pa3I4YHbIe
UCTOYHUKH HMH(GOpPMAIMU IS
IHOATrOTOBKH CO6CTBCHHI)IX
pabor, KPUTHYECKH
OTHOCHTBCS K COOOIICHHSIM

CMMU, comepkamuM HAYIHYIO
UHPOPMAITUIO




COLMANILHOH JIeSITETbHOCTH;

- PaMOTHO M3JIaraTh CBOM MBICIIM Ha
roCyJapCTBEHHOM U HHOCTPAHHOM
SI3BIKAX;

- OTCTauBaTh CBOIO I'PAKAAHCKYIO
HIO3ULUIO;

- IPOSIBIIATH TOJIEPAHTHOCTD K APYTHM
HapoJiaM U MHOH KyJIbTYpE;

- BJIaJIeTh HOPMaMHU MEKKYJIbTYPHOTO U
MEKIMYHOCTHOTO OOIICHUS

OK 07. ConelicTBOBaTh | -POSBIATH c(OPMHUPOBAHHOCTH | - YMETh PUMEHSTD
COXPaHEHHUIO 9KOJIOTUYECKOH KyJIbTyphl, HOHMMAaHHE | E€CTECTBEHHO-HAYYHbIC 3HAHUS
OKpY’KaloIleH cpesl, BIIMSTHUS COIMAbHO-KOHOMUYECKHUX | ISl OOBSICHEHUS
pecypcocOepeKkeHuIo, NPOILIECCOB HA COCTOSHHE NPUPOAHOW W | OKPYKAIOUIMX SIBICHHH,
MPUMEHSTH 3HaHHUS 00 COLMAIIbHON cpensl, OCO3HAHUE | COXPaHEHHS 3A0POBbS,
W3MEHEHUH KJIMMarta, I00AJIBHOTO XapakTepa 3KOJIOTHYECKUX | obecnedeHus 0e3011acHOCTU
MPUHLHIIBL npoOieM KU3HEESSATEIbHOCTH,
OepeKIMBOTO Oepe’KHOT0 OTHOLICHUS K
MIPOM3BO/JICTBA, NpUpoJie, pallHOHAIHLHOTO
3pPEKTHBHO MIPUPOJIOTIONH30BAHUS, &
JIeiiCTBOBAThH B TaKXe BBIIIOJHEHUS POITH
Ype3BhIYATHBIX IpaMOTHOTO ITOTpeOUTENS
CHUTYAIHAX

B pesysnbrare 0cBOeHUS AUCHUIUIMHBI 00yUYaIOIIMNACS JOIKEH YMemb:

OPHEHTUPOBATHCSI B COBPEMEHHBIX HAyUYHBIX MOHATUSX M HH(OpMaIuu
€CTeCTBEHHOHAYYHOTO COICPIKAHUS;
paboTaTh C €CTECTBEHHOHAy4HOH WH(pOpMaIyei: BlIaieTh METOJaMu
IIOWCKa, BBIJCIATh CMBICIOBYI0O OCHOBY M OIICHMBATh JIOCTOBEPHOCTD
nHpopmaruu;

UCTIOJIb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B MOBCETHEBHON KH3HH IS
oOecrieueHrss 0€30MacCHOCTU  KU3HENECSATENbHOCTH, OXpPaHbl 370POBbS,
OKpY KaloMIe! Cpeibl, SHEPTrocOepEKESHUS;

B pe3ynbpTaTe 0OCBOSHHS TUCHUILUIMHBI 00YYaIOMIUICS TOKEH 3HAMb:

OCHOBHBI€ HAYKH O MPUPOJIE, UX OOIIHOCTh U OTIINYUS;
€CTECTBEHHOHAYYHbII METOJ IO3HAHUS U €ro COCTaBIAIOLINUE, €IUHCTBO
3aKOHOB IIpUpOALI BO BeenenHou;
B3aMMOCBS3b MEXKJy HAay4YHbIMU OTKPBITUAMH U PAa3sBUTHEM TEXHUKU U
TEXHOJIOTH H;

BKJIAJ BEJIMKMX  YYEHBIX B dbopmHpoBaHue COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MUpa




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIIUTIJIUHBI

2.1. O0beM yueOHOM TMCHMILUIMHBI M BHAbI Y4e0HO padoThI

Bux yueOHoi1 padoThI

Oovem uacoe

MakcumajibHasi ydyeOHasi Harpy3Ka (Bcero) 106
O0s13aTesibHAsE ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 72
B TOM YHCJIE:

TEOPETUYECKH 3AHSATUS 62
MPAKTUYECKUE 3aHITHUS 10
KOHTPOJIbHBIE paOOThI -
KypcoBas pabota (mpoekt) (re npedycmompeHo) -

CamocrosiTesibHasi padoTa 00y4aruerocsi (Bcero) 28

B TOM YHUCJIC:

caMOCTOsITeJIbHas paboTa HajJ KypcOBOM paboToil (IIPOEKTOM)
(He npedycmMompeHo)

Umoeosas ammecmayus 6 ghopme Ix3amena (2 cemecmp)




2.2. TemaTu4yeckMid IJIAH U COiepP:KAHUE YUeOHOI JTUCUUIINHBI «ECTEeCTBOZHAHUE)

HanmeHnoBaHue pa3neiioB u Coaepxanue yueOHOro MarepuaJa, JJaopaTopHbie H IpaKTHYeCKHe PadoThl, O0beM yacoB Yposenn
TeM CaMOCTOsITe/IbHASI padoTa 00yUyalouuxcs, KypcoBasi padoT (mMpoekT) (eciu 0CBOEHMS
npec)yczwompenbz})
1 2 3 4

1 cemecTp

Tema 1. [locTpoenue EcrectBo3Hanue kak Hayka. [laHopama coBpeMeHHOTO ecTecTBO3HaHus. EcTecTBo3HaHue

€CTECTBEHHOHAY4YHOIO 3HaHus | B cucTeMe KyinbTyphl. [lonsatue Hayka. @yHkiuu Hayku. Tpu ypoBHs 3HaHuil. HayuHoe

KAaK CUHEPIreTHUYECKHI 3HaHue. Kpurepun paznnyuus ryMaHUTapHOIO U €CTECTBEHHOHAYYHOI'O 3HAHUS.

rpowuecc [lonsTne «cuHepreTukay. 3apoKJE€HUE €CTECTBEHHOHAy4yHOro 3HaHus B JlpeBHell 2 2
['petiun. I'mnote3sl u ux Bepudukanus. Teopun u uX GyHIaMEHTaIbHAs POJIb B HayKe.
Tunbl TEOpUN U UX TPUMEPHI.

Tema 2. Dmnupuyeckue [TonsiTie «MeTom» W METomONOTUsl Hayku. BceoOrue, oOmieHayyHbIe, YaCTHOHAYYHBIE

METO/Ibl HAYYHOI'O MMO3HAHUS METOJIBl. ODMITMPUYECKUE METO/Abl TIO3HAHWs: HAONIOACHHE, HU3MEpeHHe (IIPHEMBbI),
sKkcriepuMeHT. Buasl HaGmonenuid. Bunbl sxcriepumMenToB. OTiaM4ne SKCIEPUMEHTOB OT 2 2
HAOJI0ICH UL

Tema 3. Teopernueckue Cyts metonmoB wunaykiuu (®. bokon). Heaykmus, P. Jlekaptr. AOcTparupoBaHue,

METO/Ibl HAYYHOI'O MMO3HAHUS uaeanuzanus, popmanuzanus. OOmeHayIHbIe METOIbI, IPUMEHSIEMbIC Ha IMITHPUICCKOM
U TEOPETUYECKOM YPOBHSX MO3HAHUSA: aHAJIW3, CUHTE3, MOJEIMPOBAHHUE, AHAJIOTHS. 1
EcrecTBo3HaHue kak sMmmupudeckas o01acTh 3HaHHA. OT SMIMPUYECKOTO H3YUCHUS 2
SBJICHUM W OOBEKTOB TPHPOABI K TEOPETHYECKOMY 0000meHn0 (IoCTpoeHue
(GyHAaMEHTAILHOTO 3HAHUS).

Tema 4. CTpyKTypHBIE [Tonstue «varepusi». Mictoprudyeckoe CTaHOBIIEHUE B3TJIAI0B Ha MaTteputo. IHTeHCUBHAas

YPOBHU OpPTaHU3AINHA MATEPHH | U OKCTCHCHBHAas OCECKOHEYHOCTh BceneHHoit u wmarepuu. ATpuOyTHl MaTepHH:
CUCTEMHOCTb, CTPYKTYPHOCTb, IIPOCTPAHCTBO, BpeMs, OTpPaKE€HHE, JBUKEHUE,
caMoOpraHu3aius. 2 2
[TonsTHE «CTPYKTYPHOCTH». CTPYKTYpHBIE YPOBHH KHUBOU, HEKUBOW MaTepru, COILIMyMa.
OOBEKTH MeraMrupa, MakKpoOMHpa, MUKPOMHPA.

Tema 5. CtpykTypa [ToHsiTHE «CTPYKTYpHBIE YpOBHU». Mukpomup. 11Th ypoBHEN OpraHu3aiy BEIIECTBA:

MHUKpOMUpa U MOJIEKYJIIpHBIM, aTOMapHbI, HYKJIOHHBIN, KBapKOBbIM, CynepcTpyHHbIU. IlnanerapHas

byHIaMEHTATBHBIC Mozaenb cTpoeHus atoma . Pesepdopma m H.X./J[. Bopa. DinemeHTapHBIE YaCTHUIIBI: 2

B3aUMOJICUCTBUS MPOTOHBI, JEKTPOHBI, MO3UTPOHBI, HEUTPOHBI, KBAPKU M JBa HMX Kiacca (ME3OHBI H 2
Oapuonbl). DyHAaMeHTalIbHBIE  THUIBI  B3aWMOJICHCTBHS:  CHJIbHOE,  ciaboe,
AJIEKTPOMATrHUTHOE, TPABUTALIMOHHOE. 3aK0H BceMupHoro Tsrorenus M. HeroTona.
[Ipaktuueckas pabora. C wucnosb3oBanueMm Tabiuiel J[.M. MenneneeBa cocTaBUTh ]

DJIGKTPOHHYI0 KOH(UTYpallMI0, JHEpreTudeckue sueiiku, cxemy mo Koccemro s




YKa3aHHbIX XUMHWYCCKUX 3JICMCHTOB.

Tema 6. CmeHa Gpu3nIecKux
KapTUH MHpa

[lonsiTne «xapthHa Mupa». MexaHUCTHYECKas, HJIEKTPOMAarHWTHAas KapTUHBI MUpa U
KBaHTOBO-BOJHOBOM ayann3M. OCHOBHbBIE IOCTYJIAThI U MOCJIEI0BATENH.

Konnermmuu npedopmusma, JaniacOBCKUA IETEPMUHU3M, TPHHIMI OJU3KOACHCTBUS
@apanesa u nansHouercTeus M. HproToHa. J[BH2KEHHE OT KOPIYCKYJISIPHBIX B3IUISIO0B Ha
MaTeprI0 K KOHTUHYaJIbHBIM U KBaHTOBBIM. OCHOBHBIE (DOPMBI CYIIECTBOBAHUSI MaTEPUU
B IOHMMAaHUU COBPEMEHHOU (PU3UKHU: BEUIECTBO, MOJIE, BAKYYM.
KopmnyckynsipHo-BoJIHOBBIE CBOMCTBa cBeTa. KopmyckynsipHas rumnore3a cBera .
Herorona. BomnnoBas  runore3a  ['roirerHca.  /[lokazarenbcTBa  BOJHOBOW U
KOPIYCKYJIIpHON npupoAs! cBera. [lIkana 31eKTpoOMarHUTHEIX BOJIH.

Tema 7. IIpocTpaHcTBO 1
BpeMs

OmnpeneneHue «IpOCTPAHCTBO», «BpeMs». BceoOimue CBOWCTBAa MNPOCTpPAaHCTBA U
Bpemenu. Crnenuduueckre CBOWCTBAa MPOCTPAHCTBA: MPOTSKEHHOCTh, HEMPEPHIBHOCTD,
TPEXMEPHOCTh, CAMMETPUS, U30TPOIHOCTH U T.II.

Crneuuduueckre CBOMCTBa BpEMEHU: OJTHOMEPHOCTh, HEOOPATUMOCTb, ITIUTEITBbHOCTb.

Tema 8. [IpoucxoxaeHue u
3BOIONUS BeenenHou u
COJIHEYHOU CUCTEMEI

Bonbmoii B3pbB. MHOQIAUMOHHBINA, TOpSYMN, MONEKYISPHBIM, HYKJICapHBIH STambl B
spommonuu Beenennoit. @opmupoBanue npoctpanctBa Bceenennoit. Cunre3 BemectBa
Bcenennoii. HeGymnsipuast teopust Kanrta- Jlarumaca. Drtambl 3apokaeHus CoiHEUHOM
CHCTEMBI: C)KaTH€ Ta30IbUIEBOrO 00Jlaka [0C/e€ BCHBILKH CBEPXHOBOM 3BE3.BI,
¢opMHpOBaHHE COJHEYHOHM CBEPXKOHOPHI, KOHJEHCALMsS W MOHHU3AIM BEIIECTBa,
aKKpenus TutaHe3uMaiei, (opMHUpOBaHUE 3apOABIIICH TUTAHET, CTAHOBJICHHUE OCHOBHOM
Macchl IUIAHET, 3apOXkKACHUE CIYTHUKOB I1aHeT. Bo3zMoxkHoe npoucxoxaenue InyroHa.

[Ipaktrueckas padora. [ToaroToBUTH KpaTkuii pacckas 00 ogHOW u3 mianeT ConHEeYHOH
CUCTEMBI, 110 BEIOODY.

Tema 9. CtanoBieHue
IUTAHETHI 3eMIIA

Crpoenne ComHewyHoW cuctembl. [lmaHeTsl 3eMHON W HE3eMHOW TpymNIbl (TUTAHETHI
rurantel). Ix xapakrepuctuka. Onucanue mianer ConHeyHOM cuctembl. CTaHOBIEHUE
MJIAHEThl 3eMJIsl: TOSIBJICHUE 3apojibllia IUIAHEThI, OCThIBaHWE 3emiu, JIyHHBIA 3Tan
IBOJIIOLIMM,  TIOBTOPHBI  pa3orpeB M  MEpEIUIaBICHUE  BELIECTBA  3EMIIH,
nepepacnpezielieHie BemiecTBa ¢ (opmupoBaHHEM 000JI04€K 3eMIIM, IOBTOPHOE
OCThIBaHUE, cTangus Bemukoro moroma ¢ (QOpPMHPOBAaHHEM OKEAaHOB, CTAHOBJICHHE
atMocdepsl, gocTmkeHne Touku [lacTepa B KOHIIEHTpalMM KHCIOPOAA U CTAHOBJICHHE
030HOBOTO cJ10s1. MeTo1bl U3yUeHUs] HCTOPUH 3EMIIN.

Tema 10. Bo3saukuoseHue
JKA3HU HaA 3emiie

Pa3zButne mpeacTaBieHMd O BO3HMKHOBEHMM KU3HM. OkcrepuMmeHT [lacrepa.
AbuorenHasi, OMOreHHasi TEOPHUH MPOUCXOXKICHUS >KM3HM Ha 3emue. CTauuoHapHAas
TEOpHs, TEOpHsl MAaHCIEPMUUM M €€ J0Ka3aTenbCTBa, KpeanuaHu3Mm. COBpEeMEHHbIE
B3TJISI6l HA BO3HUKHOBEHHE XU3HU. Teopusi OMOXUMHUYECKOW SBOMIONMH KU3HU A.U.
Onapuna. OCHOBHBIE TIOCTYJIAThl TEOPUU. XMMHYECKas, OMOJIOTHMYECKasi, COIMaIbHas




BCTBH 3BOJIIOIIHUUA.

Tema 11. Pa3Butue xu3Hu Ha
3emue. Kpunro3oii u
aJIE03011.

PazButune xu3Hu Ha 3emuie. Opbl U nepuobl. Pa3zBuTre XU3HU B apxee W MpPOTEPO30¢€.
HesaBuble npusHaku nepsBou xusHu. JloctwxkeHue touku [lacrepa. Passurue xus3Hu B
paHHEeM 1maneo3oe: KemMOpuM, OpJoBHKe, cuiype. KojloHuMm apxeouuar, CKeEJIeThl
CWIIYPUMCKMX KOpaJIJIOB, T'MFAHTCKUE PAKOCKOPIHUOHBI, TOJIOBOHOIME MOJUIIOCKH,
aMMOHUTBI, TPWIOOWUTHI, MaHUUpPHbIE pbIOBI. Pa3BuTHE XM3HM B MO3JHEM MAJE030€:
JIeBOHE, KapOoHe, nepMu. J[eBOHCKHE KHcTenepble prlObl, KapOOHOBCKUE cTerouedasl,
JPEBHUE CTPEKO3bI, MEPMCKUE IPECMBIKAIOIINECS, PACTUTEIBHOSIHBIE, PBIOOSIHBIC,
BCesiiHbIe snepsl. Kucrenepoie pplObl M UX 4epThl U MecTa ooutanus. CMeHa Quiopsl u
dayHbl B KapOOHE ¢ (POPMHUPOBAHUSIMH 3aJICKEH KaMEHHOTO YIUISI M3 IIJIAyHOB, XBOIIEH,
IaOPOTHUKOB.

[TpakTnueckass pabota. B Terpaau cocTaBUTh KOHCHEKT IO OpraHHYecKHM (opmam
JKU3HU, OOMTABIIMM HA 3eMile B KPUIITO30€ W Mmajneo3oe (paHHeM U mo3aHem). ONeHUThH
yCJIOBHS WX OOWTaHWS W OWOTHYECKHME (aKTOphl B APEBHUX COOOIIECTBAX >KUBBIX
OpPTaHW3MOB.

Tema 12. Pa3Butue >Xxu3HHu B
Me3030€ U KaliHO030¢

Pa3zBuTne >XkM3HM B Me3030€. Jpa MNpEeCMBbIKAIOMUXCA. BOIHBIA sSIep HMXTHO3aBP.
[omyBoaHbIi stiep — mie3no3aBp. HazeMHbIe CTUPAKO3aBPhI M CIIOCOOBI HX CaMO3aIIUTHI
OT XMIIHUKOB. PacTUTEeNbHOSAHBIE TMHO3aBPBl — OPOHTO3aBpPbI, CTEr03aBphl. JleTatomiue
JMHO3aBpbI: paM(pOpuHX, NTepaHooH. [losBIeHne MOKPHITOCEMEHHBIX B Meny. FOpckuii
apXEoNTEePUKC M €ro CTpOeHHEe Kak mepexoaHoi ¢opmbl. Pa3BuTHe KU3HU B KalHO30€:
NAJIEOT€HE, HEOIEHE, AHTPOINOrHee. DOTUITYChI, T'MINApUOH (JIOIIagu), MalleOTPaHycC
(kupad), cabme3yObie THTphl, cuBarepuil (kupad), HUHIUKaTEpuid (HOCOPOT),
HEOT€HOBBIN CIIOH; IIEPCTUCTHIE HOCOPOTH, MAMOHTBI, TUTAHTCKUE JIEHUBLbI, TUTaHCKHUH
TOP(SHOM OJICHB.

[IpakTuueckast pabota. Pabora B Terpaau. CocTaBUTh KpaTKoe OMMCAHHUE KHUBBIX (OpM
(pacTUTENbHBIX U )KUBOTHBIX) OOMTABIINX HA 3eMJIe B yKa3aHHBIC IIEPUOJIBI €€ HCTOPHHU.

Tema 13. IIpoucxoxnenue
YeJioBeKa

bmwxkaiiiine poAaCTBEHHMKM uenoBeka. (OCHOBHBIE 3Tambl 3BOJIIOIUU  MPUMATOB.
Onucanus BHEIIHEro BuAa, oOpa3a >KU3HH JPUONHUTEKOB, aBCTPAJONMHUTEKa MOTYYEro,
adapckoro, 4ejgoBeKa yMmenoro, mutekantporna. OcBoeHHe opynuil Tpyna (opyauiiHas
NEeSTeNIbHOCTh), OTHS, TelIep, OBJIAJEeHUE OXOTOM, KajeHaapeMm, Kak (HaKkTopsbl,
NpUOIIIKAIONINE TOMHHHII K COBPEMEHHOMY YEIIOBEKY IO CTYIEHSM HBOJIIOMHOHHOTO
BOCXOKJICHUS.

Tema 14. [TosiBnenue
yesoBeka pazyMHoro Homo
sapiens

[osiBnenne uenoBeka pasymHoro. Heanpmepranbpibl W uX o00pa3 KU3HU. MecTo
HEaHJePTAJIbLIEB B IBOJIIOIMH yesoBeka. KpoMaHbOHIIBI, 00BEKTHI HCKYCCTBA, CO3aHHBIE
UX pyKamH, JApeBHHE KapThl Ha OMBHE MaMOHTa, KOCTSHAs IJIaCTUHA C JIYHHBIM
KanenpapeM. Opymuss  Tpyzna KpOMaHbOHIEB. DakToOpbl  JBONIOINUHU  YEJIOBEKA:
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OMOJIOTHYECKUE U COMAJIBHBIC.

Tema 15. IIpeoGpazoBanue
ouocheps! B HOOChepy
Bepnaackoro

VYuenne B.UM. Bepnanckoro. CoctaB u ¢yHkimuun Ouocdepsl. ['panuriel 6mochepsr u
OTpaHMYEHUsl B PACHpPOCTPAHEHUM >KUBOIO BellecTBa Ha 3emie. DyHKUUU KUBOTO
BemiecTBa. KpyroBopoT XMMHYECKHX 3JIEMEHTOB. BiHsHHE NEATENbHOCTH YeIIOBEKa Ha
ouocthepy. Hoocdepnas Teopus. YcioBus mepexoja 4YelloBe4YeCTBa K HOOCHEPHOMY
TYMaHHU3MY ¥ coxpaHeHuto [Ipupombl.

Tema 16. Pa3Butue
3BOJIOIIMOHHELIX UIEH.
Jloka3aTenbCTBa SBOIIOLMH.

[IpeanochuIku 3BOTIOLMOHK3MA. DBOIIOLKMOHHAs Teopust Jlamapka. Yapnw3 [lapBuH u ero
Teopus HBodonMU. OCHOBHBIE MNPHUHIMIIBI 3BOJIIONMOHHOW Teopuu. JlokazarenbcTBa
ABOJIIOLIUU: AMOPHUOIIOTUYECKHE, Mopdonorugeckue, MaJCOHTOJIOTUUECKHE,
Ouoreorpaduueckue, MoJeKyIsapHble. Posib H3MEHUNBOCTH B 3BOJIOLMOHHOM IIPOIECCE.
EcrectBennblii ot6op. boppba 3a cymectBoBanue. @OpMBI €CTECTBEHHOTO OTOOpA.
Hpeiid reros. M3omsmms. [Ipucnocobnennocts. Bunoobpasopanue.

Obs3arenbHas yueOHasi Harpy3Kka (TeOpeTHUECKUE U MPAKTUYECKHE 3aHATHs) 3a |1 moayroaue

32y

IIpakTnyeckue 3aHATUA

4y

CamocTosTenpHas pabora

12y

2 cemecTp

Tema 1. Kiierounas Teopust

[TepBbie HaOmroneHuss Haa KieTkod. [losBieHWe W pa3BUTHE KIETOYHOM TEOPHH.
OcHoBHBIE TON0KeHUsI. OpraHouabl KIETKH U uX (QyHKIuH. [IpokapruoTel M 3yKapHOTHI.
CpaBHUTENbHAS XapaKTEpUCTUKA KIETOK 3yKapuOT: TPUOOB, PAaCTEHUW U >KUBOTHBIX.
Opranemnbsl KIETKU: DJHAOIJIA3MaTHYecKass CeTh, anmapar [oiabIKH, JIU30COMBI,
MUTOXOHJIDHH, IIJIJa3MaTU4eckass MeMmOpaHa, XJIOpOILIACThbl, BaKyOJHd, IIEHTPOMEpHI.
buonorudeckoe oxucinenue u ropeane. Okucnenue 6e3 ydactus kuciopoaa. [ mukonms.
[Mukn Kpebca. Ilenbp mepenoca smektpoHOB. OxucinutenbHoe (GocPopuIupoBaHUE B
MHUTOXOHAPUAX. MI/ITOXOH,Z[pI/II/I — OHCPICTUYCCKUC CTAHIIUU KJICTKH.

Tema 2. XUMHUYECKHUH COCTaB
KJIETKHU

buonornueckn BaxxHble XUMUYECKHE 31eMEHThI. Heoprannueckue coeIuHEeHMs.
Odusnueckue U xumudeckue cBoiictBa Boabl. Conu. buonomumepsl. CrpoeHue
yriaeBogoB. IIpocTeie caxapa, aucaxapuiel, noiaucaxapuabl. DyHKIUM YIIIEBOJOB:
JHEpPreTHYecKas, 3amacamomas, CTPYKTypHas, Yy3HaBaHue. CBoiicTBa U (yHKIHHU
muniuoB. CoctraB OenkoB. Ctpoenue OenkoB. IlepBuuHasi, BTOpWYHAs, TpETUUYHAS U
YeTBepTUYHAsL CTPYKTYphI OenkoB. dynkiun OenkoB. CTpykTypHas. benku - gpepMeHTsI.
Perynaropnasie 6enku. benku — cpeacTBa 3antuThI.

Tema 3. HyknenHosble
KHCJIOTBI KaK HacJeICTBEHHBIN
MaTepuan

Anpo u sapeimko. CTpoeHne NPOKapUOTUIECKON U yKapuOTHUECKOH KieTok. Poib sapa
B KJIETKE Ha MPUMEPE OMBITOB C anetroOyinspuei. Tumbl HykienHoBbix kuciotT. [JHK u
PHK. Ux crpoenue. OcnoBuble Buabl PHK. ®@ynkiuu JJHK u PHK passeix BUOOB B
kierke. JIHK — marpuna ans cunresa 6enkos. Y noenue JJHK.
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Tema 4. CTpoeHne xpoMocoM

XpoMocoMa Kak HOCHTENb HAcIeACTBEHHONW wuH(oOpMmamuu. ABTOp TEepMHUHA
«Xpomocoma» B. Bambaeep. XpomocomHas Teopus HaciencrBeHHoctu T. Moprana.
Mopdonorus xpomocom: eHTpomepa, xpomarusl, JJHK, TucTOHOBBIE 1 HETUCTOHOBEIE
6enku. opmbl XpoMOocoM B MeTa(asze: paBHOIUIEUHE, HEPABHOILIEUHE, TATOYKOBHU/IHBIE,
MOJIOBBIC, ayTOCOMbI. Kiaccudukaius XpoMOcOM Ha MpUMepe KApUOTHIIA YeTOBEKa.
Beigenenne 7 Tpynm  XpoMOCOM, TOMOJIOTHYHBIE XPOMOCOMBI, HETOMOJIOTMYHBIE
XPOMOCOMBI U HX IPOHWCXOXKJIEHUE B KapUOTUIIE 0COOU. XPOMOCOMHOE OIpe/ecHHE
nona. [loBenenne xpomocoMm B meiro3ze U MuTo3e. CoCTaBiIE€HHE UAUOTpaMM. MeToJbl
muddepeHIMaTBEHON OKPacKu XpoMocoM. ['eTepo- u dyXpoMaTHH U UX POJIb B KJIETKE.
KoMmakTuzanus XpoMOCOM: OJHOHUTEBAs CTPYKTYpPa, IBYXCHUpaJIbHAsI, HyKI€OCOMHAs,
conieHoMTHAs, GUOpHMILIA, TeTepuarTas. Y MaKkoBKa U YKIAJKa XPOMOCOM B sIIIpe.

Tema 5. Tpanckpunuus u
TpaHCIISIIUS KaK JBa mpolecca
OuocuHTE3a OenKa

Tpanckpunius. Dtansl cuHTe3a nHGopmanuonnoit PHK ¢ JIHK kak marputier. [Torstue
reéHa M CTPYKTYPHOI'O CTPOEHHUS: NMPOMOTEPA, HAYAJIbHBIX U KOHEYHBIX HYKJICOTHUIAHBIX
nocnenoBarenbHocTeil. JlozpeBanne m PHK B kapuomnnasme sanpa. Ilpoueccunr u
crutaiicunr. Beirog PHK Tpanckpunra u3 siapa uepes siiepHble MOPBI B LUTOILIA3My
KJIETKM. ['€HeTM4ecKMid KOJI M €ro CBOWMCTBA: TPUILIETHOCTb, OJHO3HAYHOCTb,
YHHUBEPCAIBHOCTH, BEIPOKACHHOCTh. DTallbl OMOCHHTE3a OeKa: WHUIMALUS, SIOHTaIus,
tepMuHanus. OnucaHue TMPOLECCOB TPAHCIALMM Ha CYObEeIWHUIAX PHOOCOMBI C
yuactueM 1 PHK, pPHK, TPHK u ¢epmentos. [IpouszBoaurcs no cxeme. Ponb nonmucom B
cuHTe3e 6enkoB. Pa3bopka annapara CHHTE3a 10 €ro OKOHYaHHIO.

Tema 6. JIcicHHE KIIETKH -
MHTO3

JKvi3HEeHHBII UK KJIETKH: CTaauu AeTeHus, nHTepda3za, mokos. [loaroroska k aeiaeHHIo.
®da3pl muTo3a: mpodasza, meradasa, anadaza, temodasa. [Ipomeccs, mpoucxoasmme Ha
KaXJ0M u3 craauii. Pesynprar Murto3a kietku. buonornyeckas CyniHoCTb MUTO3a.

Tema 7. MelioTinueckoe
JCIICHUC I‘eHepaTI/IBHBIX
KJIETOK

Bunper 6ecnionioro pasmuoskenus. [Ipocroe aenenne. CriopoodpazoBanue. BereratuBHoe
pasmHoxxenue. I[loukoBanue. IlonoBoe pasmuoxkenue. Ilaprenorenes. ®assl Meno3sa.
PasnooOpasue ramer. buonornyeckoe 3HadeHue Meio3za. CriepMaTtoreHe3 M OBOTCHES.
CrpoeHune nonoBbIX Ki1eToK. OIIOA0TBOPEHNE Y KUBOTHBIX. [[BOMHOE OIJIOJOTBOPEHHE
Yy pacTeHHUil.

Tema 8. 3apoabiieBoe u
MOCTAIMOPHUOHATILHOE PA3BUTHE
OpraHusma

HpoGnenune 3urotel. brnacromepsl. bnactyna u ee crpoenue. I'acTpyna M mpouecchl
ractpyisiuu. Heiipyna um opraHoreHes3. DKTojaepMa, SHTOJEpMa, ME30JepMa U OpraHbl
umu popmupyemsie. [loctamOpuonansHoe passutue. IlpsMoe u Hempsimoe pa3BUTHE, C
Meramopdo3om u 6e3 metamopdo3za. JuddepeHnmpoBka KIETOK.

Tema 9. MoHornbpuaHOE
ckpemuBanue. [lepBorii u
BTOpOM 3aKoHbI ['. Menaens

I'mGpunonornueckuit meron. EamnooOpasue mnepBoro mnokoneHus. IlepBbiii 3akoH
Menpnens. Pacmiennenne nmpu3HaKoB y THOPHIIOB BTOPOTO TOKOJICHHS. BTopoil 3akoH
Menpnens. Ilpuumna pacmenyieHust npu3zHakoB y ruOpugos.Pemenune 3amay 1o
MOHOTHOPUAHBIM BUJAM CKPEIIUBAHMSL.
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[IpakTuueckas pabota. Pemenue 3a1a4 1o MOHOTHOPUIHOMY CKPEIIMBAHUIO C TIOJIHBIM U
HEIOJIHBIM JOMUHUPOBAHUE T€HA.

Tema 10. [{urubpuaHoe

Jurubpunnoe ckpemmuBanne. HezaBucumoe HacieqoBanue mpu3HakoB. CTaTHCTUYECKUI

cKpemntuBaHue. TpeTuil 3aKOH | XapakTtep 3akoHOB Mennens. Pacmeruienne mo ¢eHOTUNY M TE€HOTHIY B TEPBOM H 2
I'. Menpnens BTOPOM IOKOJICHUSX. PemeHune 3a1a4 mo AUruOpuaHOMY CKPEIIMBAHHUIO C TOCTPOCHUEM

peuerku [lennera.

[IpakTudeckas pabota. PemieHue 3agad mo TUTHOPHIHOMY CKPEUIUBAHUIO C TIOJHBIM U

HEIOJTHBIM JOMUHUPOBAHUEM TCHOB.
Tema 11. Cuennensnoe I'pynnsl  cuemnienus. ClenuieHHOE HacleloBaHUE U sIBIeHHE nepekpecta. Kaprel 5
HacJeqOBaHHEe T'€HOB xpoMmocoM. XpOMOCOMHOE ompeneneHue mosia. HacnemoBanwe, CLEIIIEHHOE C ITOJIOM.

Pemienne 3amay mo HaclieOBAaHUIO YEPEMAaXOBOM OKPACKU Y KOILEK, HACJIEIOBAHUIO

reMoUINHU y YeIOBEKa, HACIeTOBAHUIO JAIbTOHHU3MA.

[Ipaktudeckas pabota. PemieHwe 3agad MO CHEMJICHHOMY HACJICJOBAaHHIO T'€HOB

ayTOCOMHO - CIEIJIEHHOMY, CIIeJICHHOMY C IIOJIOM HaclefoBaHuto. HacnenoBanue

yepenaxoBOod OKPacKH IEPCTH Y KOIIEK.
Tema 12. B3aumoneiictsue MHoxecTBeHHOE neiicTBHe TeHa. OTHomeHue TeH — mnpuszHak. LluTorurazmarudeckas 5
TEHOTHIA U CPEJIbI IPU HACJEeJACTBEHHOCTh. KauecTBeHHbIE M KOJIMYECTBEHHBbIE MpU3HAKHU. BiusiHue ycnoBuitl
dbopMHpOBaHUH NTPU3HAKA cpenbl Ha hopMupoBaHKe npu3HaKa. Hopma peakium.
Tema 13. Monudukannonnas | MonudukannonHas U3MEHYUBOCTh. THIIBI HACIIEICTBEHHONW M3MEHYMBOCTH. MCTOUHUKHI 5
Y HaCJICCTBCHHAS KOMOMHATUBHONW W3MEHUYMBOCTH. MyTtanuu. [eHOMHBIE, XPOMOCOMHBIE, TEHHEIE.
W3MEHYHUBOCTD DKCIEpUMEHTAIbHOE  TOYyYeHHWE  MyTalui. 3aKOH  TOMOJIOTHYECKHX  PSIOB

HACJICACTBCHHON N3MCHUYMBOCTH.
Tema 14. HacnenctseHHas I'enetuka w MenuiuHa. MeTOIbl M3YYEHHsS] HACJIEACTBEHHOCTH YeEJIOBEKa: KIMHHUKO- 5

HU3MCHUYHNBOCTH YCJIOBCKA

T€HEAJIOTUYECKHUE, OJIM3HEIIOBBIA, LIUTOT€HETUYECKUI, MMMYHOT€HETHYECKU,
OMOXUMHYECKUH, TTOMYJISIIMOHHO-TEHETUYECKUM, MOJIEKYJISIPHO-TeHETHYEeCKU. JleueHune
HACJIC/ICTBEHHBIX aHOMaIMii oOMeHa BemiecTB. Pesyc-gaktop. HexenarenbHOCTH
POICTBEHHBIX  OpakoB.  MeOuKO-reHeTHYeCKoe  KOHCYJIbTHPOBAaHUE:  KIMHUKO-
MICUXOJIOTHUYECKass  JUArHoCTUKa,  3aJadyd M JTalbl  MEIUKO-TEHETUYECKOrO
KOHCYJIbTUPOBAHHSI, IPEHATaJIbHasl JUAarHOCTUKA, IOCTPOCHUE I'€HEATOTHYECKOI0 IpeBa.
3amaun  C TMOCTPOCHHUEM T'€HEAIOrMYEeCKOTO JIpeBa M  BBIABICHHEM MEXaHU3MOB
HacJIeJoOBaHMsI 3a00JIeBaHM YeloBeKa.

[IpakTuyeckast pabota. [locTpoeHre reHeaJornueckoro IpeBa ¢ MporHO30M Iepeaadu 1o
HACJIC/ICTBY psAda TEHETHYECKHWX 3a00JeBaHW dYenmoBeka. Pemenwe 3amad 10
HaCJICIOBaHUIO TeMO(HINY, JaJbTOHM3MA y uenoBeka. HacremoBaHuio rpymnm KpoBU U
pe3yc (hakTopoB.

Tema 15. ['eneTuka u

OpoManiHMBaHUE KaK HadaJbHBIN 3Tan cesleKIMH. LIeHTpbl IpOouCX0XKI€HUS KYIbTYPHBIX
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CCIICKIIMA

pacreHuid. PailoHBI OJOMAILIHUBAHUS KUBOTHBIX. IIpoWcCXoXIeHHE  TOMAIIHUX
KUBOTHBIX. [ mOpuauzamus: oTOOp poauTesnel, CKpeluBaHUE, OlLIEHKa KayecTBa
IOTOMCTBA, OTOOp H €ro TBOpuYeckas poib. MWHOpuIuHT, ONIM3KOPOJCTBEHHBIE
CKpEIMBAaHMUS M €ro pojb. ['eTepo3uc ero poyib B CEIbCKOM X03dicTBe. OTaaneHHas
rUOpuAN3aIys, TOJUIUIONIU3AINS, AKKIUMaTH3aIus B CEJICKIMU COPTOB pPACTEHUH.
NckyccTBenHbIil myTtareHes. KineTtounas 1 reHHas HHKEHEpPUS U €€ JOCTHKEHHUS. DTaIrbl
KJIOHUpOBaHUs oBeuku Jlommu. Metoxg oOpaTHON TpaHCKpUNIMM B TOJYYCHUU
TpebyeMoro Oenka n3 0aKTepHaTbHBIX KIETOK.

Tema 16. CunreTnueckas
TEOPHSI DBOJIIOIIIH.
[Ipeanochuiku U JBUXKYILIHE
CHUIBI DBOJIIOIUN

OcHOBHEBIE MOCTYJIAThI CHUHTETHYCCKOU TCOpHUU 3BOJIFOIUH. Hpe,Z[HOCBIJIKI/I SBOJJOOUN:
HACJIE/ICTBEHHOCTD, U3MEHYHUBOCTh (HeompeeneHHAa, HaCJIe/ICTBEHHAs,
WHAUBUYyAJIbHAA, TCHOTHUIIWMYCCKAA, ONPCACICHHAsA, HCHACJICICTBCHHAA, TI'PYIIIIOBAld,
dbenoTunuyeckas, Moau(UKAIMOHHAS;, KOPPEISITHBHAsA, COOTHOCHUTENbHas), OopbOa 3a
CYIICCTBOBAHUC (BHyTpI/IBI/I,Z[OBaH, MCXBHUAOBasd, C H€6HaFOHpI/I}ITHBIMI/I (baKTOpaMI/I
cpenpl). JIBHXKyIIHe CHIIBI ABOJIOIWU: €CTECTBEHHBIM O0TOODP ((hakTop, HANpPABISIONTUN
OBOJNIIOIIMOHHBIA  Tiporiecc). Bwuabl  ectectBenHoro  otbopa. I[lomoBoit  oTOOp.
W ckyccTBeHHBIN O0TOOP.

Tema 17. He nanpasnstonme
JBUKYIINE CUITbI SBOJIIOLIMH:
U30JISIHS, TTOMYJISIIUOHHBIE
BOJTHBI, Apeiid TeHOB

MyTranuu, peKoMOWHAIMK, BOJHBI JKU3HHU, Jpei( reHOB, MUTPAIIUN OCOOEH, M30JISAIHS
KaKk (akToppl HE HANpPABISIIONIME SBOJIONHUOHHBIN  Tporecc. BOmHBI  KHU3HU:
ompejeNieHue, MPUYHHBI, 3HaueHue. Jpeild reHoB: ornpenencHue, MPUYUHBI, 3HAUYCHUE.
Murpauuu: omnpeneneHue, 3Ha4eHue, MPUYMHBI MUTpanui. M3omduus: onpenesneHue,
BUJBI, POJb B HBomonmu. [eorpaduueckas wu30IAUH. buomorndeckas W3ONSALINS:
JKOJIOTUYECKas, OMoTomuueckas, ce3oHHas, MophodU3nOoIOTHIECcKas, ITOJIOTHYECKas,
TeHETHUYECKasl, BpeMCHHAs.

Tema 18. Pe3ynbraTsl
HBOJIIOIIH:
MPUCTIOCOOICHHOCTD U
BU000pa30BaHue

Pe3ynbratel 3BOMIOLMH: TIPUCTIOCOOIEHHOCTh U BUI000pa3oBanue. [locienoBaTenbHOCTD
MPOIIECCOB BUI000pPA30BaHUs: W3MEHEHHE YCIOBUW Cpelbl, YCWICHHE OOphObI 3a
CYyIIIECTBOBaHHE, U3MEHEHUE HampaBiIeHUs OTOOpa, pacceleHue 3a Mpeneibl OOUTaHMUs,
MMPOCTPAHCTBCHHAA HU30JIA11A, €CTECTBECHHBIN OT60p B HOBLIX YCJIOBUAX, BOSHUKHOBCHUC
reorpadUuecKOd  pachl, PENpPONYKTHBHAs  HM30JSIHMs, HOBBIMH  Bua. Cxema
reorpaduyueckoro BumooOpa3zoBaHUs. 3HAYCHHE BU000pa30BaHUS B CYIIECTBOBAHUHU
ouocdepsl.

Tema 19. Dxonornyeckue
bakTopsI

3apoxaeHue 3Konoruu kak Hayku. Ee ocnoBatens O.I'ekkensb. [loHstue «konorndyeckue
dakTopel». AOuormdeckue GakTopel cpenbl. buoTtnueckme  GakTOphI  CpEnbl.
OrpannunBaromue  Qaktopel  cpeapl. JloCcTWKeHHEe 30HBI  onTuMyma. Poib
MIPUCTIOCOOJICHHOCTH K Cpe/ie OOMTaHusA. AHTPONOTeHHbIE ()aKTOPBI CPEIbl U UX POJIb B
npeoOpa3oBanuu Ouochepsl.

Tema 20. CooOmiecTBa u

[Tpuponueie OuorieHO3b1, OmoreorneHo3bl. CocTaB COOOIIECTB 3€MIIM, CBSA3b MEKIY




9KOCHCTCMBI

KOMIIOHEHTaMHU COOOIIECTBA: MPOCTPAaHCTBEHHAs U Tpoduueckas. KpyroBopor BelecTs.
Cwmena cooOmrecTtB. YcroluymBele cooOmectBa 3emund. CBOWCTBA JKOCHUCTEM 3€MIIH:
YCTOMYMBOCTh U camoperyismus. [Ipsmble u oOpatHble cBA3M B cooduiectBe. OTiinyne
arpoIeH030B OT €CTECTBEHHBIX COOOIIECTB.

Tema 21. Xumus Ha cnyxk0e y
yeJioBeKka. XUMHUUECKUE
YpaBHEHUSA

Ponp xumuM B )KU3HU YeIoBeKa: (hapMarieBTHs, KOCMETOJIOTHUS, CTPOUTEIBCTBO, KPEKUHT
OCH3MHA, CUHTETUYECKUNA KaydyK W BojokHa W T.i. Ctpoenme aroma. TabGmuma JI.U.
MengeneeBa. OObequHEHHME AaTOMOM B MOJEKYJIbl. BUAB XUMHYECKHX CBS3CH:
KOBAJICHTHAsl, NOHHAs, METAJUINYECKas, BOJOPOHAsA. XMMHUECKOE BEIIECTBO U 3alHUCh
ero ¢opmyln, MpPoCThie W CIOXHBIE BemecTBa. [lomydeHune BemiecTB. XHUMHUYECKOE
ypaBHEHHE, CTEeXHMOMETpUuYecKne KOIPPHUIMEHTh. 3aKOH COXpaHEHUs Macc. THIIbI
XUMHUYECKHX PEaKIUi: pPa3JIoKEeHHs, COCAMHCHHUS, 3aMmelleHus, oOmeHa. [IpaBuna
MIPOU3HOIICHNUS] HA3BAHUA XUMHUYECKHX BEUIECTB M INMPOAYKTOB XUMHUYECKOW PEAKLHUU.
OOpatumbie 1 HeoOpaTHMble XMMHUYECKHE peakiuu. KuHeTnka peakmuii. XUMHUYeCKoe
paBHOBECHE U CIOCOOBI €ro AOCTHKeHUA. DakTOphl, MEPEONpeaeIsIoNINe paBHOBECHE.
[Tpunnun Jle llarense.

[Ipaktuueckas padorta. CocTaBieHUE ypaBHCHHH XHMHYECKUX PEAKIUH C yKa3aHHEM
Ha3BaHMUN BEILECTB, MPOAYKTOB peakiuu. OnpeneneHue TUIa XUMUYECKOTO YPaBHEHHUS.
Pacder sHTpONNM XUMUYECKOM pEaKIIUH.

Tema 22. Katanus

[lonsatue «katajiu3» Kak METOJ HU3MEHEHHUSI CKOPOCTH TEHYEHHS XUMHUYECKUX PEaKIIMi.
CTuMynupylonmi  Kataliu3 W €ro 3Ha4YeHHe B XHUMHUYECKOM IPOU3BOJICTBE.
Nurnbupyromuii KaTtanu3 M €ro 3HA4eHHe B XHWMHUYECKOM IMPOU3BOJCTBE. Bumbl
KaTajau3a: TOMOTE€HHBIH, reTEPOTCHHBIH, (dbepMeHTaTUBHBIN, dboTokaTanms,
ANIeKTpoKaTanu3. MexaHu3Mbl MPOXOXKIEHUsT TreTeporeHHoro karainu3a. CBoiicTBa
KaTanu3aTopoB. OCHOBHBIE YEPTHI KaTaau3a.

[Ipaktuuyeckast paborta. OnpenenuTb 53K30TEpMUYECKas WM SHIOTEPMUYECKas
XUMHUYECKasl peaklus MpeaokeHa Ha pacCMOTPEHHUE. YKa3aTh UCHOIb3yeMbIE B PEAKIIII
KaTaJIUTHYECKUE METObl. YKa3aTh CTENEHN OKUCIEHUS IPU THIPOIIM3E.

OO6s3aTenbHas yueOHast Harpy3Kka 3a 2 MmoJayroaue

40y

[IpakTnyeckux 3aHsaTHi -6 4
CamocrositenpHas pabora — 16 4

Oo0s13aTesibHAsSI AYIUTOPHAS HATPY3KAa:

72

CamocrosiTesibHas padora:

U3YYUTh OPTaHEIUTbI KIETKH U UX ()YHKIIHA

U3YYUTh MUHEPATBHBIC COCIMHEHUS KIETKU, OMOIIOTUYECKUE TIOTUMEPHI, CTPYKTYphI Oeka.CooOIIeH s Ha TEMY:
ouorpadpuu XK.b. Jlamapka, Y. [lapsuna, A. Yomieca

U3YYUTh (Pa3bl MHTO3a M IPOIIECCHI, MPOUCXOISIINE B KIETKE

28

15




YUUTh JIEKITMOHHBIN MaTepuall U pa3o0paTbcs B CXeMax MPOIECCOB OMOCHHTE3a. 3alIOMHUTH a30TUCTHIE OCHOBAHUS U UX
KOMILIEMEHTAapPHOCTh

U3y4IHTh (pa3el Meito3a, PopMBI TOTOBOTO U OECIIONOTO Pa3MHOKEHUS

3alIOMHUTH TPaBUJIA 3aMCEH TPU PEIICHUHN TeHETUYECKHX 3a/1a4, YCBOUTHh 0003HAYEHUS U UX CYTh

3aIMIOMHUTH TIPABUJIA 3aIUCH 3a/1a4 MPU JUTUOPUTHOM CKpPEIIMBAHHH, TTPABHIIa IOCTpOeHUs pemeTku [leHHeTa
3alIOMHUTH MPaBUJIA 3AIMCH 33714 IPH CLEIUICHHOM HacJeIOBaHUU TEHOB

YMETh pelIaTh 3a/Ia4u 10 HACIEAOBAHUIO TeMO(DIINHY, TaTbTOHU3MA, OKPACKH KOIIIEK,

U3YYUTh BHJIBI 30K U MX POJIb B TIPOIIECCaxX BUI000pa3OBaHHSI

BBITIOJTHUTH 33/IaHKE TI0 OTPEJICIICHUIO TUTIOB XUMHUYECKIX YPAaBHEHUH B JAHHBIX PEAKIUSAX U HA3BATh MPOIYKTHI PEAKITII
YYHTh JICKITMOHHBIM MaTepraj 3a BeCh YI4COHBIN T'0JT

Bcero:

106
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3. YCJIOBUS PEAJINBAIINU TPOT'PAMMBI INCIATIJINHBI

3.1. TpeOoBanuss K MHHMMAJIBLHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4yeHn 1o

Peanuzauus mporpamMmbl AMCHUIUIMHBL TpeOyeT HalWyus y4yeOHOoro kaOuHeTa
€CTECTBEHHO-HAYYHOI'0 MIO3HAHUS MUDA.

Obopyodosanue yuebHO20 KabuHema: TIOCAJIOYHBIE MeECTa TIO0 KOJUYECTBY
oOyyaronquxcsi, pabodyee MeECTO NpernojaBarens, JO0CKa YydeOHas, HOPTPETHI
YUEHBIX, CXEMbl W TaOJUIIbI, TMEPUOANYECKasi CUCTEMa XUMHUYECKUX JJIEMEHTOB
JI.. MenneneeBa, HacTeHHbIe TaOmuIbl: «CTpoeHHE KIETKW», «Craauu
IMOPHUOHATILHOTO pa3BUTH», «CrmepMaroreHe3 W OoreHesy», «JlokazaremncTBa
sBoMtoMM Ku3HW». [lmakatel «Kocmoc», «Ctpoenue CONHEYHOM CHUCTEMBD.
Bumnodunemer: «Kak ycrpoena Bceenennas?», «Uto Opuio a0 bonbiioro
B3pbIBa?», «Bcenennad. bynymee CosiHeuHO# cucteMbl», «Hyxue Mupsl. Nassay,
«Tymannocte AHzapomensl», «Hepnsie abipb», «Hyneca Bcenmennoi», «Cambie
cTapble IIaHeTb», «Mepkypuil Onmxe Bcex K ConHIy», «3eMisi BHYTPU MOIAs,
«CeHcanmonnsie kajapel ¢ Mapcay, «Ilagenune u3 kocMmoca», «CHUMKH 0OpaTHOU
ctoponbl JIyHbl», « Teneckon Xa0mm» Kk paszaenaMm actpoHoMmuu; «I1oaBoHbI Mup
Kamuatku», «llapctBo kopamwioB», «KopamioBsie pudsnl», «3aBopa)kuBaroiias
MUKpPOChEMKa KomuOpu», «TailiHas >ku3Hb mMene», «lloaBoaHBIl MUp
bapenueBa mMopsi», «3HAKOMBTECH OCBMHHOTH» K pazfeny skosorus, «Pacrenus,
KOTOpbIE TIOEMAIOT HACEeKOMbIX», «Mumukpus u oOMaH» JUIsi pa3fesioB
HBOJIIOLIMOHHOTO YUEHHSI.

Texnuueckue cpeocmea 00yyeHUs: MYJIbTUMEIUNHBIN TMPOEKTOP, KOMIBIOTED,
BU/ICO3AIHUCH.

3.2. UndopManmnonHoe odecnevyeHne o0yueHmst

Ilepeyenr pexoMeHAyeMbIX Y4eOHbIX wu3AaHuii, WHTepHeT-pecypcoB,

JAOMOJTHUTEIbHO JIUTEPATYPHI

OCHOBHbBIE UCTOYHUKHU:

1. O6mas 6uonorus: yue6. mus 10-11 k. obmeobpasosar. yupexaenuit/ [J1.K.
benses, II.M. boponun, H.H. Boponuos u ap.] — M.: [Ipocsemenue, 2006.

2. Kapneuko C.X. KoHuenuumm COBpPEMEHHOTO €CTECTBO3HAHMSA. - M.:
Axanemuueckuii [Ipoekr, 2006.

3. T'abpuenssa O.C., OctpoymoB W.I'., IlypsimeBa H.C. EctecTBO3HaHuE:
napoda / http: www. Drofa. Ru

4. Turopa C.A., AradonoBa U.b., Cuornazo B.l. EctceBo3nanue: apoda /
http: www. Drofa. Ru

5. KacesanoB B.A. ®usuka. 10 ki1.: YueOHUK 17151 00111€00pa3oBaTEIbHBIX

y4eOHbIX 3aBefieHuit. — M., 2005.

[Ma6puensa O.C. Xumus. 9, 10, 11 k1. — M., 2000, 2003.

7. Tumodeena C.C., MenseneBa C.A., Jlapuonosa E.}O. «OcHOBBI
COBPEMEHHOT0 €CTECTBO3HAHMS U 3KOJIOTUsA»: - PocTOB-Ha-JloHY «DEeHUKCY,
2004

8. Kpuxcynos E.A. Dxonorus. 10 (11) knacc: yue6. a5 ob1meo0pa3oBar.
yupexaenuit. — M.: [Ipoda, 2005.

o
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I[OHOJ'IHI/ITGJ'IBHBIG HNCTOYHHKMH.

l.

2.

ITetpocoBa P.A., Tomo B.Il., CuBornazos B.M., Ctpayn E.K.
«EcTecTBO3HAHNE M OCHOBBI 3K0JIOTHH». — M., Academia, 1998

Kysnenosa H.E. OOy4yenne XxumMuu Ha OCHOBE MEXMPEAMETHON HHTETpaIlun
/ H.E.Ky3nenopa, M.A. lllatanos. — M., 2004.

. CusornazoB B.U., AradponoBa WN.b., 3axapoa E.T. buonorus. OOGmias

ouonorus». 10-11 xn. YueOHuk nans 0011e00pa30BaTENbHBIX YYEOHBIX
3aBeaenuit. — M., 2008

XuMus B LIKOJIE: HAYYHO-TEOPETUYECKUN U METONUYECKUN KypHAaII
yapexaeH MUHUCTEpCTBOM 00pa3oBaHus U Hayku PO.

. bruonorus B mkosie. HayuyHo-metonnueckuil xypHai. Yupeaurenab: OOO

«IxonpHas pecca»

1 centsOps Xwumusi: mnpusoxkeHue kK razere «l ceHTsIOps» ydpexacH
MunucrepctBoM oOpa3zoBanus U Hayku PD

@®u3nka B MIKOJE: HAYYHO-TEOPETUUECKHA W METOAMYECKHN KypHAI
yupexaeH MUHUCTEpCTBOM 00pa3oBaHus U Hayku PO

. Kupunenko A.A. buonorus. DBomonus opraHudyeckoro mupa. — Pocros

u/]1: Jlernon, 2014 r.
Kupunenko A.A. buonorus. CoopHUK 3anay no reHetuke. — PoctoB u//l:
Jleruon, 2013 r.

HNuTepneTr-pecypcsr:

- www. krugosvet.ru /yauBepcanbHas sHIMKIoneaus «Kpyrocser»/;

- http:// sciteclibrary.ru /HayuyHO-TeXHUYECKast OuOIMOTEKA/

- www.auditorium.ru /6ubmmoreka uHCTUTYTa KOTKPHITOE OOIIECTBOY /
- Oubnuoreka — onyaiiH www. Biblio — online. ru
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4. KOHTPOJIb UMW OILEHKA PE3VJBTATOB OCBOEHUA
JUCHUIIJINHBI

KoHTpoJib M OIleHKa pPEe3yJbTaTOB OCBOCHHS JTUCIUIUIMHBI OCYIIECTBIISCTCS
npernojaBaTesieM B MPOIEcce MPOBEICHUS  MPAKTHYCCKUX  3aHITHA U
Ja00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMIOJIHEHUS OOYUYaIOIIUMUCS
WHIMBUIYAJIbHBIX 33JJaHUH, POCKTOB, UCCIICIOBAHHIA.

Pe3yabTarsl 00yyeHus @®opMbI 1 METOAbI KOHTPOJIS U
(ocBOCHHBIC YMEHHUsI, YCBOCHHbIC 3HAHHUS) OLICHKH Pe3yJbTATOB 00y4YeHHUsI

ymembo:
—  OpHCHTHPOBAThCS B  COBPEMEHHBIX | YIHAMBHIYalbHOE 3a/1aHHe
HAYYHBIX MOHSTHAX u uHdopMmaruu | [IPaKTHIECKas pabota
CCTECTBEHHOHAYYHOTO COJICPKAHUS; Ioxroroska coobmieHHii,
— paboTaTb ¢  ecTeCTBEHHOHAyuHoi | A0KIA/I0B, pedhepaTon
uHdopmanuen:  BIaJeTb  METOJAaMu
MOWCKA, BBIICIATh CMBICJIOBYIO OCHOBY
u OIICHUBATh JOCTOBEPHOCTD
uHbOopMaIuy;
—  HUCIOJIb30BaTh E€CTECTBEHHOHAYYHBIC
3HaHUS B IIOBCCIHEBHOW KWU3HH JIJIS

obecrnieyeHus 0€30MacHOCTH
KU3HEICITCIIbHOCTH, OXPaHBI 37J0POBBS,
OKpYKarolen cpenpbl,
AHEProcOEpeKEeHNUS;
3HAMb:
— OCHOBHBIE Hayku O Tmpupone, wux | MHIuBHIyaIbHBIN U
OOIIIHOCTh U OTJINYHS; (pOHTANIBLHBII OMpPOC

— €CTECTBEHHOHAYYHBI METOJ IO3HaHWs | | CCTUPOBAaHHE
U ero CcocTaBjfolIMe, equHCTBO | IHAMBHyallbHOE 3a1aHKIE
3aKOHOB IIpUpPOJBI BO Beenennoi; IIpaktuyeckas padbora

— B3aMMOCBS3b MEKY Hay4YHBIMU
OTKPBITUSIMU M Pa3BUTUEM TEXHUKHU H
TEXHOJIOTHUH;

—  BKJaA BEJIMKHX YUEHBIX B
dbopmMupoBaHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUpa
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