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1. IACHIOPT IPOT'PAMMBI YUEBHOM JJUCHUTLJIAHBI
11/1.03 BUOJOI'UA

1.1. O6s1acTh NPUMEHEHHUS] IPOTPAMMbI

[Iporpamma  y4eOHOW  JUCHMIUIMHBI ~ SBJISETCS  YacTblO  MPOTPAMMBbI
NOJATOTOBKHU CIIELMAIMCTOB cpeaHero 3BeHa B coorsercTBuM ¢ PI'OC CIIO mo
cnenuansHoctu 31.02.01 Jleuebnoe nero.

1.2. MecTo y4eOHO TUCUMILIMHBI B CTPYKTYpe NMpPOrpamMMbl NOATOTOBKHU
CIEeNUAJNCTOB CPeAHero 3BeHa: [IMCUUIUIMHA OTHOCUTCA K MNPOQUIBHBIM
JTUCHUILUIMHAM 00111€00pa30BaTeIbHON MOATOTOBKH.

1.3. Lesn 1 3aga4u y4eOHOI JUCHUIIMHBI — TPEOOBAHMSA K pe3yJibTaTaM
O0CBOEHMS Y4eOHOI TUCIUIINHDI:

Conepxanue mnporpammbl «bHOJOTHS»  HAlpaBlIEHO HAa JIOCTH)KCHHUE
CIICIYIOLIUX LEIICH:

- mnosiydyeHue (QPyHJAMEHTaNbHbIX 3HAHUW O OHOJOTUYECKHX CHUCTEMax
(Knerka, Opranusm, Ilonynsuus, Bun, 3kocucrema), HCTOPUM Pa3BUTHS
COBPEMEHHBIX NPEACTABICHUNA O YKHWBOW IMPHUPOJE, BOSHUKHOBEHHSI U DPa3BUTUSA
DKOJIOTMM KaK €CTeCTBEHHOHAy4YHOM M  COLMAJIbHOM  JUCIUIUIAHBIL, 00
AKOJIOTUYECKUX CHCTEMax M OCOOCHHOCTAX MX (DYHKIIMOHUPOBAHUS B YCIIOBHSIX
HapacTallleil aHTPONOTeHHOW HArpy3Ku; O BBIJIAIOLIMXCSA  OTKPBITUSAX B
OMONOTUYECKONW HayKe, poJii OWOJOTHYECKON Hayku B  (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOM KAapTHHBI MHPA; O METOAAX HAay4YHOIO
MTO3HAHUS;

-OBIIQJICHUE YMEHUSMH JIOTHYECKH MBICIHUTh, OOOCHOBBIBATH MECTO M POJIb
OMOJOTUYECKUX, SKOJIOTUYECKUX 3HAHUHN B TIPAKTUYECKOMN JEATEIHHOCTH JIFOICH, B
Pa3BUTHUU  COBPEMEHHBIX TEXHOJOTHH; ONpeAeNsiTb JKUBbIE OOBEKTHl B
MIPUPOJE, COCTOSHUE DKOJIOTHYECKUX CUCTEM B MPUPOJIC U B YCIOBHUSX TOPOIACKUX
U CEJIbCKUX TOCEJICHUI; MPOBOAUTH HAOIIOJEHUS 32 SKOCMCTEMaMHU C IEJIbI0 MX
ONMCAHHUS U BBISBJICHUSI €CTECTBEHHBIX U aHTPOIIOTE€HHBIX NU3MEHEHUI; HAXOAUTh U
aHAIM3UPOBATh UH(GOPMALIMIO O KUBBIX O0BHEKTAX;

-pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00YyYarolMXCsl B MPOILIECCE M3YUYEHHUsSI DKOJIOTMH, OMOJOTHYECKHX
SIBJICHUM IyT€d  Pa3BUTUS  MPUPOAOOXPAHHOM  JEATEIIbHOCTH; BBIAAIOIINXCS
JTOCTIKCHU OMOJIOTHH, BOIIEANINX B OOIICUETIOBEYECKYIO KYIbTYPY; CIOKHBIX U
MPOTUBOPEUMUBBLIX IyTEH pPa3BUTUSI COBPEMEHHBIX HAYYHBIX B3IJISJ0OB, HJEH,
TEOpUH, KOHLIENIUH, TUIOTE3 (0 CYIIHOCTU U MPOUCXOXKICHUH KU3HH, YETIOBEKA)
B X0/J1¢ pPabOThI ¢ pa3TUIHBIMA UCTOYHUKAMU WH(POPMAIINH;

-BOCTIMTaHUE YOEKIEHHOCTH B HEOOXOJAMMOCTU TO3HAHUS XKHBOW MPHUPOIBI,
HEO0OXOJAMMOCTH PALMOHATILHOTO MPUPOJIONOJIb30BaHUs, OEPEKHOr0 OTHOLIEHUS K
OPUPOAHBIM pecypcaM M OKpY’Karolled cpeae, COOCTBEHHOMY 3/I0pOBbIO;
YBaXEHUST K MHEHHUIO OIIMOHEHTa TMpu OOCYXKJACHUH OUOJOTMYECKUX U
HKOJIOTHYECKUX MPOOIIeM;



-MCTOJB30BAHUE NMPUOOPETEHHBIX OMOJIOTMYECKUX U HKOJOTHYECKUX 3HAHUU

Y YMEHHU B MMOBCEIHEBHOMW KU3HU JUISI OLICHKH MTOCIEICTBUNA CBOEH JESITEIbHOCTH

(M [esITeNbHOCTH JPYrUX JIIOJIe) IO OTHOIICHHI0 K OKpYXalllell cpene,

3I0POBBIO  JPYTUX JIIOJIEH U COOCTBEHHOMY 370POBbIO; OOOCHOBaHUS U

cobmoieHnst Mep MpodUIAKTUKN 3a00JIeBaHUM, OKa3aHWE TEPBOU MOMOIIM TPU

TpaBMax, COOTIOICHUIO TTPaBUJI TIOBEICHHSI B TIPUPOJIC

OcBoenue coxaepxanusi ydeOHON aucruiummHbl «buonorus» obecreunBaet

JTOCTHXKEHHE CTYACHTaMU CJIEIYIOLUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— HMMEET UYyBCTBO TOPJAOCTH U YBOKEHHE K MCTOPUU U JIOCTHUKEHUSIM
OTEUECTBEHHOW OMOJIOTMYECKOW HAyKH; MMEET MPEACTABICHUE O IIEJIOCTHOU
€CTECTBEHHOHAYYHOUN KapTUHE MUDPA;

— YCTOMYMBBIA UHTEPEC K UCTOPUH U JOCTHKCHHUSM B 00JIaCTH SKOJIOTHH;

— TOHHMMAeT B3aMMOCBSI3b M B3aMMO3aBUCUMOCTh €CTECTBEHHBIX HAyK, HX
BIUSIHUE Ha OKPYXKAIONIYIO Cpeay, SKOHOMUYECKYI0, TEXHOJIOTMUYECKYIO,
COIMAJIbHYIO U 3TUYECKYIO Cephl IeSITeIbHOCTH YeJIOBEKa;

— CMOCOOEH MCTOB30BaTh 3HAHUS O COBPEMEHHOW €CTeCTBEHHOHAYYHOU KapTUHE
MHUpa B 00pa3oBaTeNIbHON U MPOGECCUOHATBHON NEATETLHOCTH; BO3MOKHOCTH
UHOOPMAITMOHHON CPebl ISl 00ECTICUeHHS IPOAYKTUBHOTO CaMOOOpa30BaHus;

— TOTOBHOCTH CAaMOCTOSITEILHO JTOOBIBaTH HOBBIC ISl CeOS  CBEIEHUS
HKOJIOTUYECKON HANIPABICHHOCTH, UCIIONB3YS JJISI 3TOTO JOCTYITHBIE UCTOYHUKHU
uHpopmaruu

— TOTOBHOCTh K MPOJODKEHHIO OOpa30BaHMUsl, MOBBIINICHUIO KBaNU(UKAIUU B
n30paHHON MpOQecCHOHANbHONW JESTENbHOCTH, UCIOJIb3YsI IOJIYy4YEHHBIE
HKOJIOTUYECKUE 3HAHMUS;

— OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMHA B 00JIACTH SKOJOTUU ISt
YyesIoBeKa M 00IIeCTBa, YMCHHCE,

— BIaJieeT KyJIbTypOM MBIIUIEHUS, CIOCOOEH K OOO0OIEHUI0, aHalU3Yy,
BOCIIPUATHIO HHPOPMALIMK B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE LIEJIA U
BBIOOpY TTyTel e€ JoCTHXKEeHUs B podeccuoHanbHo# cdepe;

— CMOCOOCH PYKOBOJACTBOBAaTHCS B CBOCH JIEATETLHOCTH COBPEMEHHBIMU
OPUHIIMIIAMA ~ TOJIEPAHTHOCTH, JHAjorTa MW COTPYIHUYECTBA; TOTOB K
B3aMMOJICUCTBHIO C KOJUIETaMu, K paboTe B KOJUICKTUBE;

— YMEHHUSI TNPOaHAIM3UPOBATh TEXHOTCHHBIE MOCIEICTBUS ISl OKpY’Karolen
cpenbl, ObITOBOM U MPOU3BOJCTBEHHOM ESITEIbHOCTH YEJIOBEKa,

— TOTOB HMCMOJIb30BaTh OCHOBHBIE METO/IbI 3aIIUTHl OT BO3MOKHBIX MOCIEICTBUN
aBapuii, katacTpod, CTUXUHHBIX OCICTBUM;

— ob0mamaer HaBblIKaMH  Oe30macHOM  pabOTBl  BO  BpeMs  MPOEKTHO-
HCCIIEI0BATENIbCKOU u AKCIIEPUMEHTAIIBHOMN JESATEIIbHOCTH, pu
WCITOJIb30BAHUU JTa00OPATOPHOTO 000PYAOBAHUS.

— CMOCOOEH MCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPaKTUYECKOU
NEeATEIbHOCTH U MOBCEAHEBHOM KU3HU JJisi COOJO/IEHUS Mep MpO(UIaKTUKU
OTpAaBJICHU, BUPYCHBIX U JPYTUX 3a00JI€BaHUI, CTPECCOB, BPEIHBIX MPUBBIUEK



(KypeHusi, alKoroju3Ma, HApKOMAaHWUM); TPaBUJ TIOBEACHHUS B MPHUPOAHOU
cpene;
FOTOB K OKa3aHWIO MEPBOM MOMOIIM MHpPH TPAaBMATUYECKHUX, MPOCTYIHBIX U
JIPYTuX 3a00J€BaHUSX, OTPABICHUSIX MUIICBBIMU MMPOTYKTAMHU;
YMEHHE YyOpPaBIATb CBOEW IO3HABATEIBHOM JESITEIbHOCTBIO, IPOBOAUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEJJIEKTYaIbHOTO Pa3BUTHS;
YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIE B3aUMOOTHOIICHUS B KOMAaHJIE IO
pelIeHrIo O0IMKUX 3a/1a4 B 00J1aCTH YKOJIOTHH,
MeTanpeaMeTHbIX:
OCO3HAET COLMAJbHYI0 3HAYUMOCTh CBOEM Mpodeccuu/crennuanbHOCTH,
o0J1aiaeT MOTHUBAIIMEN K OCYLIECTBICHUIO MPOPECCUOHAILHON A TENbHOCTH;
MOBBIIIAET UHTEJUIEKTYaJIbHBIM YPOBEHb B MPOLIECCE U3YUEHUS] OMOJIOTMYECKUX
SBJICHUM;  BBIJAIOIIMUXCA  JOCTHOXKEHMM ~ OMOJOrMH,  BONIICAIIUX B
00I111eYEIOBEUECKYIO KYJIBTYPY; CIOKHBIX M MPOTUBOPEUMBBIX IMyTEH Pa3BUTHS
COBPEMEHHBIX HAYYHBIX B3TJISAJIOB, WJIEH, TEOpUW, KOHUEMUMM, rumore3 (o
CYIIHOCTH Y TIPOUCXOKICHUH JKU3HH, YEJIOBEKA) B XO7€ pabOThI C pa3INYHBIMU
MCTOYHUKAMU WH(OPMAITIH;
CrOCOOEH OpPraHu30BbIBATH COTPYIHUYECTBO €IWHOMBIILIEHHUKOB, B TOM
qucie c UCIIOJIb30BaHUEM COBPEMEHHBIX uH(pOpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;
CIOCOOEH MOHUMATh MPUHIUIBI YCTOWYMBOCTH M MPOLYKTUBHOCTH >KHBOM
OPUPOABI, MYTH €€ HM3MEHEHHUs IMOJ BIMSHUEM aHTPOIOTeHHBIX (AKTOPOB,
CrOCO0EH K CHUCTEMHOMY aHaJM3y TJIOOAIBHBIX SKOJOTUYECKUX TPOOIeM,
BOIIPOCOB COCTOSIHUSI OKPYKAIOUIEH CPEIbl U PAMOHAIBHOTO HUCIOJIb30BAHUS
MPUPOJIHBIX PECYPCOB;
yMeeT 00OCHOBBIBATH MECTO U POJIb OMOJOTMYECKUX 3HAHUN B MPAKTUUYECKOU
JEATEIIbHOCTH JIIOJIEM, B PA3BUTUH COBPEMEHHBIX TEXHOJIOTHM; ONPEAENSATh
KUBbIE OOBEKTHI B NPHUPOJE; MPOBOAUTH HAOJIOACHHS 32 HKOCUCTEMaMH C
LIEIbI0 KX ONHUCAaHWS W BBIBICHUS €CTECTBEHHBIX MW AaHTPONOTE€HHBIX
U3MEHEHUH; HaXOUTh U aHAIM3UPOBATh HH(POPMALIMIO O KUBBIX O0BEKTAX;
CIOCOOEH MPUMEHSTh OMOJOTUYECKUE W DKOJOTHYECKUE 3HAHUS U1 aHaIM3a
IPUKIIATHBIX TIPOOJIEM X03TMCTBEHHON IeATCIIbHOCTH,
CIOCOOEH K CaMOCTOSITEIbHOMY TPOBEJACHUIO WCCIIEIOBAHUM, TOCTAaHOBKE
€CTECTBEHHOHAYYHOTO JKCIEPUMEHTa, MCIOJb30BaHUI0 HH(POPMAIIMOHHBIX
TEXHOJIOTUM JIJIsl pEeIIEHUs] HayYHbIX U MPOodeCCUOHATBHBIX 33]1a4;
CIOCOOEH K OILIEHKE ATUYECKUX ACIEKTOB HEKOTOPHIX MCCIEAOBAHUM B 00JIaCTH
OMOTEXHOJIOTUH (KIIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHUE);
NnpeAMeTHbIX:
c(hOpMUPOBAHHOCTD MPECTABICHUIN O POIM U MECTE OMOJIOTHH B COBPEMEHHOM
HAy4YHOW KapTHUHE MHpPA, 00 OSKOJOTUYECKOW KyJNbType KaKk YCJIOBUH
TOCTIKCHHSI  YCTOWYMBOTO (COQJIAaHCHUPOBAHHOTO) PpAa3BUTHSA OOIIECTBA U
OpUPOABI, OO0 OKOJOTHYECKUX CBI3IX B CHCTEME «YEJIOBEK-OOIIECTBO-
IPUPOIA»;



MOHUMAaHUE PoJik OmoJioruu B (POpMUPOBAHUHN KPyTro3opa U (HYHKIIHMOHAIBLHON
rPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUs TPAKTUYECKUX 3a/1ay;
c(hOpMUPOBAHHOCTH IKOJIOTHYECKOTO MBILIUICHUS U CIIOCOOHOCTH YUUTHIBAThH U
OIICHUBATh SKOJOTUYECKHE TIOCIHEACTBUS B Pa3HbIX cdepax aesTeTbHOCTH,
JUYHOCTHOTO OTHOILIEHUS K DKOJOTMYECKMM LEHHOCTSAM, MOPAJIbHON
OTBETCTBEHHOCTH 32 OKOJIOTMYECKHE TIOCIEJCTBUSA CBOMX JCHCTBUU B
OKPYKarolIEH Cpee;

BJIaJICHUE OCHOBOIOJIATAIONIMMU TOHSATUSIMHU M MPEICTABICHUSIMU O >KUBOMU
npupojie, €€ ypOBHEBOM OpraHU3allMd U ABOJIOLMH; YBEPEHHOE MOJIb30BAHUE
OMOJIOTMYECKON TEPMUHOJIOTHEN U CUMBOJIMKOMT;

BJIAJICHUE 3HAHUAMM SKOJOTUYECKUX HWMIIEPATUBOB, TPAXIAHCKUX TMpPaB H
00s13aHHOCTEl B 00JacTHM DBHEPro- U pecypcocOepekeHrus B HMHTEpecax
COXpaHEHUs1 OKPYIKAIOIIEH Cpefibl, 310POBbs U 0€30MACHOCTH KU3HU

BIIQJICHUE YMEHHUSIMU TPUMEHSTh SKOJOTMYECKHE 3HAHUS B KU3HEHHBIX
CUTYalUsIX, CBSI3AHHBIX C BBHIMOJIHEHUEM TUIUYHBIX COLUANIBHBIX POJIEH;
BJIaJICHUE OCHOBHBIMH METOJaMU HAYYHOI'O IMO3HAHMS, MCHOJb3yEMBIMU MpPHU
OMOJIOTUYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB M JKOCHCTEM: OIHCAHHE,
U3MEPEHUE, NPOBEACHUE HAOIIOJECHUN; BBISBICHUE U OLIEHKA aHTPOIOTE€HHBIX
U3MEHEHUH B IPUPOJIE;

c(hOPMUPOBAHHOCTh  YMEHUU  OOBSACHATH  pe3yjbTaThl  OHUOJIOTHYECKUX
HKCIIEPUMEHTOB, PEIIaTh AJIEeMEHTapHbIE OMOJOTUYECKUE 3a/1a4K;
c(hOpMHUPOBAHHOCTh COOCTBEHHOM IMO3HUIIMH 1O OTHOIICHHIO K OMOJIOTHYCCKOU
uHopMaIuy, TOIy4aeMOW W3 Ppa3HbIX HMCTOYHUKOB, K TJ00aTbHBIM
HKOJIOTUYECKUM MPOoOieMaM U MyTAM UX PEUICHUS;

c(hOpMUPOBAHHOCTh CIIOCOOHOCTH K BBIMIOJIHEHUIO MPOEKTOB 3KOJOTUYECKH
OPUEHTHUPOBAHHON COLMAIBLHON NEATETbHOCTH, CBSI3aHHBIX C KOJIOTMYECKOM
0€30MacHOCTbIO OKPY KAIOIIEeH Cpeibl, 3I0POBbEM JIIOIEH U TMOBBIIIEHUEM HX
HKOJIOTUYECKOMN KYJIbTYPBHI.

1.4. KoauyecTtBO 4YacoB Ha OCBOeHHME TMPOrpamMMbl y4eOHOM

AUCHUIIJINHBI

MaKCcHUMaJbHOU yueOHOU Harpy3ku oOydaromerocsi 144 yaca, B TOM 4ucIe:
00s13aTenbHOM ayIUTOPHON yueOHOI Harpy3ku oOyuaromierocs 142 gaca;
CaMOCTOSITENIbHON pabOThI 0OyUarolerocs 2 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI
2.1. O0beM y4eOHOM IMCHMIIMHBI U BUABI Y4eOHO#l padoThI

Bup yueOHoit paboThl Oobvem uacos
MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 144
Oo0s13aTesibHASI AYIUTOPHAS Y4eOHasi HArpy3ka (Bcero) 142
B TOM YHCJIE!

[IPAKTHUYECKUE 3aHATHS 52
CamocTosiTesibHasi padoTa o0yuyawmerocs (Bcero) 2
Ipomedxxcymounas ammecmayust 6 popme

9K3aMeHa




2.2. TemaTu4eckuii J1aH U coAepkanue ydeoHoi nucuumiunsl I11/1.03 BUOJIOT'UA

HaumenoBanme Conep:xanue yuyeOHOro marepuasa (0CHOBHoe ¥ MpodeccuoOHAIbHO-OPHUEHTHPOBAHHOE), JTA00PATOPHbIE H Oo0bem
pa3/iesioB U TeM NpaKkTHYeCKUE 3aHATHUS, IPUKJIATHON MOAYJIb (IPH HAJTUYMH) 4acoB
1 2 3
Paznea 1. KileTka — cTPYKTYPHO-(PYHKIMOHAIbHAS €ITMHUIIA dKMBOTO 36
Tema 1.1. OcHOBHOE coiepxaHmne
Buosnorus kak Teoperuyeckoe o0yueHue: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMHU HayKaMu: Onoxumusi, onodusuka, OnoHuKa, reoreorpadus u
ap. Ponb u Mmecto 6uonoruu B GOpMUPOBAHNU COBPEMEHHON HAYYHOM KapTHHBI MUpa. 3HaUeHHE OMOJIOTHUECKUX
3HaHui. VcTtopus Ouosioruu. 3HaueHUE ITUTOJIOTHH JIJIS1 Pa3BUTHSI OMOJIOTHHU U TIO3HAHUS TPUPOIBI. MeToabl
IIUTOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpodope3, METOI MEYSHBIX aTOMOB, AH(pepeHIIaIbLHOS
HeHTpU(yrupoBaHue, KyJabTypa KIETOK
Tema 1.2. O0mas | OCHOBHOE CoepKaAHNE
xapakrepucruka | Teopernuyeckoe o0yueHune: 2
KH3HH Pa3znoo6pasue 6uocucrem. Opranuszanust OHOIOTHYECKUX CUCTEM. Y POBHHM OpraHU3aluu ONOCUCTEM:
MOJIEKYJIIPHO-T€HETUYECKUM, OPraHOMIHO-KJIETOYHBIN, OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN
(OmoreonieHoTHUECKUi ), OuocepHbIil. Hayku, nzydaromniue 6nonorndecknue 00beKThl Ha Pa3HbIX YPOBHAX
opranuzanuu ku3Hu. O01as XxapakTepucTrKa )KU3HH, CBOMCTBA )KUBBIX cucteM. [Iponeccsl, mpoucxosiine B
Ouocucremax
Tema 1.3. OcHOBHOE coiepxaHmne
Buonornyeckn Teoperuyeckoe o0yueHue: 2
Ba;KHbIC XVUMHYECKUH cocTaB KIeTKH. Heopranndeckue BeIecTBa KJICTKH, HX OMOJIOTHYECKast POJIb.
XHMHAYeCKHE Opranuyeckue BemiecTBa Ki1eTku. buonorunueckue nonmumepsl. benku. Ctpykrypa u QyHKIMH OETKOBON MOJEKYJIHI.
COCAMHCHUHA depMeHTBI, IPUHIKIT UX ACHCTBUSA. YTIIeBOIbI. bruonorunueckue GpyHKIUH YTICBOIOB.
Jlunuasl. O0muit miad crpoenus. ['mapodunbHO-ruapodobHbIe cBoiicTBa. Kitaccudukaus Tummuaos.
buonornueckue ¢pynknuu munuao. ATD. Ctpoenune monekynbl AT®. buonornueckue pynkunu ATD
IIpakTuyeckue 3aHATHS: 2

Poxb 6€HKOB, YIJICBOJOB U )XUPOB B OPpTraHU3MC YCIIOBCKA. ButamMuHbI 1 OMOJIOTHYCCKU aKTHBHBIC ,Z[OGaBKI/I, ux
3HAYCHHUE B )KU3HU OpraHru3Ma YCJIOBCKaA. I'nmo- 1 aBUTaMHUHO3EI UX IIOCJICACTBUSI. HpeHCTaBHCHI/IC YCTHBIX
COOGH.IGHI/II‘;I C HpGSGHTaHHGﬁ, MOATOTOBJICHHBIX 110 ICPCYHIO HCTOYHUKOB, pPCKOMCH/IOBAHHBIX IMPCIIOJaBaTCIICM




JlabopaTopHble 3aHATHS:

JlabGopaTtopHas pabora “OnpenencHue BuTaMuaa C B IPOIyKTax MUTaHUS
[ToaroroBka BapuaHTOB ONbITA, HAOTIOJCHIE 32 KAUECTBEHHBIMU PEAKIUSMHU, 3aTI0OJTHEHNE pabodeil TaOIUIIbI,
MHTEpIIpeTalys HaOII01aeMbIX sIBJICHHM, GopMyIHpoBaHHe BHIBOJIOB

JlaGopatopHas padota «I napopunsHO-TUAPOPOOHBIE CBOICTBA JIUTUIOBY
[ToaroroBka BapuaHTOB OIBITA, HAOIIOICHHE H3MEHEHNSI PACTBOPUMOCTH JIMIIH/IOB, 3aMl0JHEHNE padodei
TaOJIUIIBI, UHTEPIIPETAIHsl HAOII0AaeMBbIX SIBICHUH, HOpMYyITHUpOBaHHE BBIBOJOB

Tema 1.4.
CrpykTypHO-
GyHKUMOHAIBbHASA
OpraHu3anus
KJIETOK

OCHOBHOE cO/Iep:KaHue

TeopeTnueckoe odyueHue:

Knerounas teopus (T. llIBann, M. lneiiaen, P. Bupxos). OcHOBHBIE MOJI0KEHHS COBPEMEHHOU KJICTOYHOM
Teopuu. TUIBI KIIETOK: SyKapruoThUecKas U mpokapuoTudeckas. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK
JYKapuOT (PaCTUTEIHHOM, )KUBOTHOM, TpuOHOI). CTpoeHHE MPOKAPUOTHIECKOHN KIIeTKH. OCOOEHHOCTH CTPOCHUS
rerepoTpodHOi U aBTOTPO(PHOH MpoKapruoTHIECKUX KiIeToK. CTpoeHHe MmIa3MaTH4Ieckoi MeMOpansl. TpaHcmopT
BEIIECTB uepe3 IIa3MaTUYeCKyt0 MeMOpaHy: MacCUBHBIN U aKTUBHBIN. DHAOIUTO3: MUHOIUTO3, (harouuTo3.
Ok3ouuTo3. O60s0UKa WK KJIeTouHasi cTeHKa. CTpyKTypa U GYHKUUHU KJIETOYHON CTEHKH PACTeHUH, rpuOOB

Huronnasma. [{utozoms. [lutockener. OqHOMEMOpaHHBIE OPraHOU B KIIETKH: SHAOIMIazMaTiuaeckas cethb (JI1C),
anmapat [ oJ1b/ K1, TM30COMBI, IEPOKCHUCOMBI, BAKYOJIH PACTUTEIBHBIX KIeTOK. CTpoeHne u pyHKIMH
O0JIHOMEeMOpaHHBIX OpraHon10B kineTku. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTAHOUABI KIETKH: MUTOXOHAPUHM, TUIACTUABL: XJIOPOILIACTHI, XPOMOILUIACTBI, JIEHKOIIACThI, KX
cTpoeHue U QyHKIUU. SIepHBIN anmapar KJIeTKH, CTPOCHHE U (DYHKITUH.

HememOpaHHbIe OpraHOU Bl KJIETKHA: pUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIA IEHTP. OpraHou bl TBUKESHUS :
pecHUYKH ¥ KryTukd. CTpoeHue u QyHKIMHE HeMeMOpaHHBIX OPTaHOUIOB KIIETKU

JlaGopaTopHble 3aHSITHSA:

JlaboparopHas pabota «CTpoeHUe KIETKHU (PACTCHHSI, )KUBOTHBIE, TPUOBI) U KJICTOYHBIC BKIIOUSHUS (Kpaxmal,
KapOTHHOU/IBI, XJIOPOTIJIACTHI, XPOMOTLIACTHI )

[IpuoOpereHue onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIUPOBAHMSI TP BBIITOJIHEHUH JTA00PATOPHBIX padoT.
[ToaroroBka MUKpOIpEnapaToB, HAOIOACHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHHE PA3ITUUAN MEKITY
M3y9aeMbIMH 00bEKTaMH, MHTEPIPETAIVs HA0II0aeMbIX SIBICHUHN, (OPMYIUPOBAHUE BHIBOJIOB

JlaGopaTtopHas padota «I[IponuiiaemocTs MeMOpaHbl (TUIA3MOJIN3, IETIIA3MOIIU3 ))»

[Ipuobperenue onpiTa NPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS TPU BBIIOJIHEHUH JIAOOPAaTOPHBIX padoT.
[ToaroroBka MUKpOIpEnapaToB, HAOIOACHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHHE PAa3ITUUAN MEKITY
U3y4aeMbIMH 00BEKTaMH, MHTEpIpETalys HaOJII01aeMbIX IBJICHHUH, (POPMYIHPOBAHKE BHIBOJIOB

Tema 1.5.
CrpykTypHO-
(GyHKIHOHATBHBI

OCHOBHOE cO/Iep:KaHue

TeopeTnueckoe odyueHue:

CtpoeHue XxpoMocoM. XpOMOCOMHBII HA0Op KJIETOK, TOMOJIOTHYHBIE U HErOMOJIOTHYHBIE XPOMOCOMBI,




e (pakTopbI rarmiouHbIN 1 aunnouanbii Habop. Hyknennossie kucnotsl. JIHK u PHK. CtpoeHne HyKJIEMHOBBIX KUCIIOT.
HacjeacrBeHHocT | Hykmeoruasl. Kommiementapubie a3oTucteie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JHK — nBoitHas
u cnupaib. Mectonaxoxaenue u ononornueckue pynkunu JHK. JIHK-skcneptusza. Bunst PHK. @ynkimu PHK B
KIIETKE
IIpakTHYecKkHe 3aHATHA:
Penienue 3a1a4 Ha onpeesIeHNe OCIEN0BaTENbHOCTH HYKICOTHI0B
Tema 1.6. OcHOBHOE coiepxaHmne
IIpoueccnl Teopernyeckoe o0yueHue:
MATPUYHOI'0 Matpuunslii cunte3 JIHK — perukanus. [punuuns! perikanuu JJHK. Mexannsm perukanuu JTHK.
CHHTe3a Pemapanus JIHK (mopersiekatuBHas, mocTperiekaTiuBHas ). Peakiuu maTpuaHoro cuutesa. [IpuHnummn
KOMIUIEMEHTAPHOCTH B peakuusix matpuyHoro cunte3a. JIHK u rensl. I'eneTnuecknii Koz, ero cBoiCTBa.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. Tpancnsauus u e€ stanbl. Y cnoBus 6uocunTe3a 6enka. CTpoeHue T-
PHK u xonupoBanue aMHHOKUCIOT. Posib pubocoM B OuocuHTe3e Oenka
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3aa4 Ha onpezeneHre Nocae10BaTeIbHOCTH aMHHOKUCIIOT B MOJIEKYJIe OellKa.
Pemienue 3a1a4 Ha ornpeesieHUe MOCIeI0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OelKa B CIy4ae U3MEHEHHS
ocJaea0BaTeabHOCTH HYKIeoTHA0B JIHK
Tema 1.7. OcHOBHOE coiepxaHmne
Hexserounbie Teoperuyeckoe o0yueHue:

(popmbI KHU3HU

Bupycsl — HeksteTouHbIe (DOPMBI )KU3HHU U 00IUTaTHBIE apa3uThl. CTPOCHUE MPOCTHIX U CIOXKHBIX BUPYCOB,
perpoBupycoB, 6aktepuodaros. Kuznennsrit ki JJHK-conepxkammx Bupycos, PHK-conepskamux Bupycos,
6akrepuogaros. BUY, renatut yenoseka.

baktepun. O6mas xapakrepuctuka. [Tonstue mramm. Bupycel 1 6aKkTepuu: CXOACTBA U PA3IUIHs

IIpakTHYecKkHe 3aHATHA:

Bupycusie u 6akrepuanbhbie 3a06oneBannsi. OOIIMe TPUHIIMITH HCIIOIH30BaHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUS aHTUOMOTHKOB.

[IpencraBneHne yCTHBIX COOOIIEHUH € TIPe3eHTAIMEH, IIOATOTOBICHHBIX M0 MEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BaHHBIX IIPETOIaBaTeIeM

Tema 1.8.

O0MeH BeliecTB "
npeBpalleHue
JHEPTUM B KJIETKe

OcHoBHOE coep:kaHne

Teopernyeckoe o0yueHue:

ACCUMMIIAINS U AUCCUMUIISILIUS — JIB€ CTOPOHBI MeTabomu3Ma. Turbl oOMeHa BenecTB: aBTOTPO(HBINA U
reTepoTpodHBIN, a3pOOHBIN 1 aHA3POOHBIN. DHEPreTHIECKOe o0ecreueHne KIeTKu: npeppamienne ATD B
o0MeHHBIX nporeccax. DepMeHTaTUBHBIN XapaKkTep peakuuid KJIETOUHOro MeTadoInu3Ma

[TepBUYHBIN CHHTE3 OpraHUYECKUX BEIIECTB B KiIeTKe. [Imactuueckuit ooMeH. @oTocuHTe3. XEMOCHHTES.
AnaspoOHbIi HepreTHyeckrii 00MeH. AHa’poOHbIE OpraHu3Mbl. bposkeHue, aBTOTpoHBIN 1 reTepoTpodHBIN THIT
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NUTaHUs. AHaPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTUU. DTAIlbl SHEPreTUYECKOT0 OOMEHa.
['mukonu3. brosnornueckoe OKUCICHNE, WK KJIETOYHOE JIBIXaHNE

Tema 1.9. OcHOBHOE coiepxaHmne
Ku3HeHHBbIH Teoperuyeckoe o0yueHue: 2
IMKJI KJIeTKH. Knerounslii nuki, ero nepuozs! u perynsus. [lepuonst natepdassl ux ocodeHnoctu. Juddepennuanus KIeTku
MuTo3s. Meiio3 Y apecT KJIETOYHOro 1ukia. Jlenenue kietku — Muto3. Ctaauu MUTO3a U Mpoucxosauue npoueccel. Kapruokunes
U IUTOKHMHE3. bronornueckoe 3HaueHre MUTo3a. Melo3 — peyKIMoHHOE AeneHue kieTku. Ctaauu meiosa.
Meiio3 — ocHOBa moJI0BOro pazmHoxxkeHus. [loBeaenue xpomocom B meriose. Kpoccunrosep. buonornueckuit
cMbIc Meiio3a. D¢ ekt Meiio3a. Mel03 B )KU3HEHHOM IMKJIE OPraHU3MOB
Paznen 2. CTpoenne u PyHKIMH OPraHu3Ma
Tema 2.1. Coaep:xxanue 46
Crpoenne TeopeTnueckoe odyueHue: 4
OpraHusma OnHokyeTouHble Opranu3mbl. KonoHuansHble oprann3Mbl. MHOTOKIIETOYHBIE OpraHu3Mbl. B3anMocCBsI3b yacTen
MHOTOKJIETOYHOI0 opranu3ma. @ynkius. Opransl ¥ CHCTEMbI OPraHoB. AmIaparsl OpraHoB. ['omeocras
OpraHu3Ma M ero o JIepKaHue B MPOLECCE )KU3HEAEATEIbHOCTH.
@yHKIMOHaIbHAsI cUcTeMa OpraHoB. TkaHu pacTeHU. TKaHU )KMBOTHBIX U yenoBeka. Opranel pacteHuil. Oprassl
Y CUCTEMBbI OPTaHOB KUBOTHBIX U YEJIOBEKA. 3HAUEHHE OIOPHI, ABHKEHUS, TUTAHUS, AbIXaHUS, TPAHCIIOPTA
BELIECTB, BbIIACIEHUS, 3aIIUTHI. 3HAUEHUE IPOSBICHUS pa3Ipa)KUMOCTH U PETYJISLUN
TkaHu, OpraHbl U CUCTEMbI OPraHOB PACTEHUH U )KUBOTHBIX pacCMaTPUBAIOTCsI 0030pHO
TpakTHYeCcKHe 3aHSITHS: 2
Teopus knoHanbHO-ceNeKTUBHOTO MMMyHHUTeTa [1. Dpnuxa, .. Meunnkoa. Mudeknonnbie 3a001eBaHms 1
sanuemMus. BaxHelme snuieMun B UICTOPUH YeloBedecTBa. BakuunHaiums kak npouiakTHKa HH(EKINOHHBIX
3a0o0JieBaHUM.
[IpencraBneHne yCTHBIX COOOIIEHUH ¢ IPe3eHTAIME!, ITOATOTOBICHHBIX 0 MEPEYHIO HCTOUYHUKOB,
PEKOMEHI0BaHHBIX MPENOAABATEIEM
Tema 2.2. Coaepxxanne
Dopmbl TeopeTnueckoe odyueHue: 2
Pa3MHOKECHHU A ®dopMbl pa3MHOKEHHST opraHu3MoB. becnonioe u mosioBoe pa3MHokeHHe. Buabsl 6€croioro pa3MHOXKEHUS:
OpPraHusmMoB IPOCTOE JIJIEHNE HAJBOE, TIOUYKOBAaHHUE, PA3MHOXKEHHUE CITIOPAMH, BEIr€TaTUBHOE pa3MHOXKEHHE, ()parMeHTaIIHS,
KJIoHupoBaHue. [lo1oBOE pa3MHOKEHHE.
@PopMbl pa3MHOKEHHUSI OPraHU3MOB Ha IPUMEPE OPraHKU3Ma YeI0BeKa
Tema 2.3. OCHOBHOE cO/Iep:KaHue
OnTorenes TeopeTnueckoe o0yueHue: 2
KMBOTHBIX U I"amerorenes y )kuBoTHBIX. CriepMaroreHes u oorene3. CTpoeHHe MOJIOBBIX KJIETOK. OMI0A0TBOPEHUE U
YeJI0BeKa »MOpHOHAJIEHOE Pa3BUTHE KUBOTHBIX. [lapreHorenes. OMOpuorenes (Ha npumepe JaHuetTHuka). Craauu
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sMOpHoreHesa

Poct u pa3Butue xuBoTHBIX. [TocTamOpronansHbIl epuo. [Ipsmoe u Henpsimoe passutue. Pa3sutue ¢
MeTaMOp(bOBOM y 66CH03BOHO‘-IHBIX 1 IMTO3BOHOYHbIX XUBOTHBIX. CTaI[I/II/I HOCT3M6pI/IOHaJIBHOFO Pa3sBUTHUA Y
JKUBOTHBIX U 4esioBeKa. [lepuonpl oHTOreHe3a yenoneka. buosornyeckoe crapeHue U cMepTh. I 'epoHTonorus

Tema 2.4. OcHOBHOE coiepxaHmne

Omnrorenes Teoperuyeckoe o0yueHue:

pacTeHuit I'ametodut u ciopodut. PasmuokeHne u pa3BuTHE BoI0pocieid. PazMHOXeHMe U pa3BUTHE CIIOPOBBIX PACTCHUH.
Pa3MHOKEHME U pa3BUTHE CeMEHHBIX pacTeHui. Poct. [leproibl OHTOTeHEe3a pacTeHUH

Tema 2.5. OcHOBHOE coiepxaHmne

OcHoBHBIE TeopeTnueckoe o0yueHue:

TOHATHSA ['eneTnka Kak HayKa O HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB. OCHOBHBIE T€HETUYECKHUE MOHATHUS U

TeHEeTHKH cuMmBoJIbl. ['eH. 'eHoTun. @enotun. AnsenbHble reHbl. ATbTEpHATUBHBIEC TPU3HAKU. JOMUHAHTHBIN U
pelieccuBHBIN NMpU3HAKU. ['oMo3uroTa u rerepo3urora. Yucras nunus. [ ubpuasl. OCHOBHBIC METO/IbI TCHETHKH
TUOPUIO0TOTHYECKHMA, IUTOJIOTHIECKIE, MOJICKYIISIPHO-TEHETHUCCKHE

Tema 2.6. OCHOBHOE cO/Iep:KaHue

3axonomepnoctun | Teopernmueckoe o0yueHuHe:

HacJIe10BaHHUA 3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akonbl I'. Mennens: Monorubpuanoe ckpemurpanue. [IpaBuio
JOMUHUPOBaHUA. 3aKOH €JMHOO0Pa3HsI IEPBOTO MOKOJICHHs. 3aKOH pacIleIuieHus Mpu3HakoB. L{utonorunueckue
OCHOBBI MOHOTUOPUTHOTO CKpelIBaHus. [ unore3a YuCTOThHI raMeT. AHAIU3UPYIOLee CKPELUBaHUE.
JurubpuaHoe ckpenBanye. 3aKOH He3aBUCUMOT0 Hacel0BaHUs pU3HakoB. [lonuruOpuaHoe Haciae10BaHUE U
€ro 3aKOHOMEPHOCTHU
IIpakTHYecKkHe 3aHATHA
Pemienne reneTnyecKkux 3a/1ay Ha ONpPEICIICHHE BEPOATHOCTH HACIEACTBEHHBIX MPU3HAKOB ITPU MOHO-, JIU-,
NOJUTHOPUAHOM M aHAJTU3UPYIOLIEM CKPEIIMBAaHUHU Y YeJIOBEKa

Tema 2.7. OcHOBHOE coiepkaHmne

B3aumopeiicreue | Teopernyeckoe o0yueHune:

T€HOB I'enorun kak nenoctHas cucrema. MHOKECTBEHHOE AEUCTBUE TEHOB. [InelioTponus. MHOKECTBEHHBIN aJlIETU3M.
B3anmoneiicTBre aienbHbIX TeHOB. KonomunupoBanue. BzauMoaelcTBue HealeabHbIX T€HOB.
KommnnemenrapHocts. Onuctas. Ionumepus
IIpakTnyeckue 3aHATHS
Pemienne reneTnyeckux 3aj1a4 Ha ONpeAesIeHHe BEPOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX PU3HAKOB MTPU
PAa3JIMYHBIX TUIAX B3aMMOJICHCTBHS T€HOB Y YEJIOBEKA

Tema 2.8. OcHOBHOE coiepxaHmne

CuenJieHHoe TeopeTnueckoe o0yueHue:

Hacjlel0BaHHE 3akonbl T. Moprana. CuenyieHHOe HaclieI0BaHHE F€HOB, HAPYUIEHUE CLEIICHUsI. XPOMOCOMHAs TEOpHUs
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NPHU3HAKOB

HaCICACTBCHHOCTH. I'enetnueckoe KapTUpPOBaHUC XPOMOCOM. Hcnons3oBaHue KpPOCCHUHTOBCpA AJI COCTABJICHUA
T'CHCTHUYCCKHX KapT XpOMOCOM

IIpakTHYecKkHe 3aHATHA

Pemenne reHeTHYECKIX 3aaa4 Ha onpeaciI€cHUE BEPOATHOCTH BOSHUKHOBCHUS HACJIICACTBCHHBIX ITPU3HAKOB IIpH
CICTIJICHHOM HACJICAOBAHWH Y YCIIOBCKA

Tema 2.9.
T'eneTnka moJja

OCHOBHOE cO/Iep:KaHue

TeopeTnueckoe odyueHue:

XPpOMOCOMHBII MEXaHU3M ONPEENICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHbIN 1
reTeporaMeTHBbIN Mo, I'eHeTnueckas CTpyKTypa ojaoBbIX XpoMocoM. HacienoBanue npu3HaKkoB, CLEIUIEHHBIX C
10JIOM

IIpakTnyeckune 3aHATHS:

Pemenne 3ala4 Ha ONpCACIICHUC BCPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CICIIJICHHBIX C
I10JIOM, COCTABJICHUEC 'CHOTUITMYCCKHUX CXEM CKPCIIMBAHUA

Tema 2.10. OcHOBHOE coiepkaHmne

I'eneTnka Teoperuyeckoe o0yueHue:

Y€JI0BEKA Kapuortun yenoeka. MeTopl n3ydeHUs: TEHETHKH YellOBeKa: FeHeaJIornuecKuil, OJIN3HEIOBbIH,
UTOTEHETUYECKUN, OMOXUMHUYECKUH, TIOMYJIAIMOHHO-CcTaTucTUYecKuil. HaciencTBenHble 3a001eBaHMsl YeI0BeKa.
I'ennbIie U XpoMOCOMHBIE 00JI€3HH YenoBeka. bolie3Hn ¢ HacIeACTBEHHON MPEeApaCIIONOKEeHHOCTIO. 3HaUeHUE
MEAMIMHCKON T€HETHUKH B MIPEIOTBPALLICHUH 1 JICUSHUU TeHETUYECKUX 3a00JIeBaHU YelloBeKa
IIpakTHYecKkHe 3AHATHA:
Pemenue 3anau Ha onpeeneHrne BEpOATHOCTH BOSHUKHOBEHHSI HACJIEICTBEHHBIX IIPU3HAKOB, UCIIOIb3Ysl METOIbI
TeHETUKH YeJI0BEKa, COCTaBJIEHUE T€HOTUITMUECKUX CXeM cKpeluBanus. [IpeacTaBienne yCTHBIX COOOIIEHUN ¢
Ipe3eHTAIMEN 0 HACIEeICTBEHHBIX 3a00JIeBaHUSAX YeJIOBEKa

Tema 2.11. OCHOBHOE cO/Iep:KaHue

3axonomepnoctn | Teopernmueckoe o0yueHuHe:

U3MEHYHMBOCTH B3anMozeiicTBre reHoTHIIa U cpebl pu hopmupoBannn GeHoruna. MIsMeHunBOCTh Ipu3HakoB. KauecTBeHHBIC U

KOJIMYCCTBCHHBIC ITPU3HAKHU. BI/I,Z[bI U3MECHYMBOCTH. HACJICACTBCHHAsA U HCHACIICACTBCHHAsA.

3aK0H TOMOJIOTHYECKUX PsIIOB B HacheAcTBeHHOM n3MeHunBoctr (H.U. BaBunos).

MoaudukarronHas, win GeHOTHIHYEeCKast U3MEHYUBOCTb. POk cpesibl B MOIM(UKAITMOHHOW N3MEHUYHUBOCTH.
Hopwma peakiuu npusHaka. BapuanioHHbBIN psi ¥ BapUallMOHHASI KPUBas. XapaKTePUCTUKA MOIU(DUKAITMOHHOM
U3MECHYUBOCTHU

HacnenctBenHas, Uiy reHOTUNHYECKas H3MEHUYMBOCTh. KOMOMHATHBHAS HU3MEHUHUBOCTb.

MyTaI_[I/IOHHa}I NU3MCHUYUBOCTD. BI/I,Z[bI MyTaI_[I/II\/'II I'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC. HpI/I‘II/IHBI BO3HUKHOBCHUA
MyTalHil

IIpakTHYecKHe 3AHATHSA:
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Pemienne 3ala4 Ha ONpCACIICHUC TUIIA MYTAallUX IpU Iepeaavc HACJICACTBCHHBIX ITPU3HAKOB, COCTABJICHHUC
TCHOTUIMMYCCKUX CXEM CKpPCIIMBAaHUA

Tema 2.12.
Ceexknus
OPraHU3MOB

OcHoBHOe conep:kaHne

TeopeTnueckoe odyueHue:

Cenekius Kak Hayka. MeTOoIbI CeNIEKITMOHHOM paboThl. ['eTepo3uc u ero npuunHbl. MickyccTBeHHBINH 0TOOD:
MacCOBBI M MHIUBHUIYaJIbHBIN. DTanbl KOMOWHAIIMOHHOH cenekiun. CopT, mopo/ia, TaMM

AJNTOpPUTMBI pelIeHHE 3a/1a4 Ha ONpeesieHue BO3MOKHOTO BO3SHUKHOBEHHSI HACIEICTBEHHBIX TPU3HAKOB 110
CCJICKIIMU, COCTABJICHUC I'CHOTUITMUCCKHUX CXEM CKPCIIUBAHUA

Paznea 3. Teopus 3BoI0uNH

22

Tema 3.1.
HUcrtopus
IBOJIIOIIHOHHOI 0
Y4YeHHs

OCHOBHOE cO/Iep:KaHue

TeopeTnueckoe odyueHue:

ITepBbie 3BONIIOIIMOHHBIE KOHIETIINK. ['pagyanuctuyueckas sBoatonmonHas konuenmus JK.b. Jlamapka. [[Brxkyiine
cwtbl 3Bomtoiuu. Kpeannonusm u tpanchopmusm. Cucrematuka K. JInnnes u e€ 3HaueHue st GOpMUPOBAHHUS
UJIeH SBOJTIOIHUH

[IpennockiIku BOZHUKHOBEHUS JapBUHU3MA. DBOJIOIMS BUIOB B pupoze. boprba 3a cymecTBoBaHUeE.
EcrecTBennsbiit oTO0p. luBepreHius npu3HakoB U BUA000pa3zoBanre. OCHOBHBIEC TIOJIOKEHHUS CHHTETHYECKOM
teopu 3BoJtoiun (CTI). Poib 3BOMIOIMOHHON TeOpuH B (POPMUPOBAHUH HAYYHOH KapTHHBI MHpa

Tema 3.2.
Mukpo3Boarouns

OcHoBHOE coep:kaHne

Teopernyeckoe o0yueHue:

MHuUKpPO3BOIIOLHUS U MAKPOIBOIIOLUS KaK ATaIlbl 3BOJIOLIMOHHOIO Tpoiiecca. ['eHeTudecKkre OCHOBBI 3BOJIOLIHMH.
MyTanuu 1 KOMOWHAIUU KaK 3JIeMEHTapHbIN BOJIOUMOHHBIN MaTepuai. [lomymsmus kak aneMeHTapHas euHuIa
HBOJIIOLUH.

JBuxyuue cuisl (hakTopbl) S3BOMIONUH. MyTallMOHHBINA IPOIIECC U KOMOMHATHUBHAS U3MEHYUBOCTh. MuUrpanus.
W3onsmus nomynsuuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OHoIorudeckast (pernpoayKTUBHAS).

EcrecTBenHsbIit 0TOOp — Hampasstomuid GakTop Bomronuu. boprOa 3a cymecTBoBaHHEe Kak MEXaHU3M JCHCTBUS
€CTECTBEHHOT'0 0TOOpa B momyJsinusix. Bu u ero kputepuu (mpusHaku). BumooOpa3oBaHue Kak pe3yibTar
MUKPO3BOIIOIUU

Tema 3.3.
Maxkpo3Bosaouus

OcHoBHOE coep:kaHne

Teopernyeckoe o0yueHue:

Makpoaomtonus. @opmsl 1 0CHOBHBIE HanpasieHus: MakposBostonuu (A.H. Cesepuos). [lytu noctukenus
OMoJIOrHYeCcKOoro mporpecca: apoMopdo3, uanoaaanTarms, oomas Aereneparnus. MeToapl u3yueHus
MaKpO3BOIIOIHMH. 3aKOH 3apoisiiieBoro cxocTna (3akoH K. bapa). buorenernueckuii 3akoH (3. I'ekkensb, .
Miosnep). O6mre 3aKOHOMEPHOCTH (TTpaBUJIa) SBOJIOIIHI

Tema 3.4.
Bo3nukHoOBeHHE U

OcHoBHOE coep:kaHne

TeopeTnueckoe odyueHue:
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pa3BUTHE KU3HHU
Ha 3emJie

I'umoTesb! 1 Teopry BO3HUKHOBEHUS )KU3HU HA 3eMIle: KpeallmoHU3M, CaMOTIPOU3BOJIBHOE (CIIOHTAHHOE)
3apo’KJeHHe, CTAl[MOHAPHOE COCTOsTHUE, MaHcnepMust, 6nonon3. Hauano opranuueckoii apomtonuu. [losBiaenue
MEPBBIX KJIETOK. DBOIOIHS METa00IM3Ma. DBOIOIUS EPBHIX KIETOK. [[pOKapHOTHI U DYKapUOTHI.
[TpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX 1IaPCTB 3YKapPHOT.

OCHOBHBIE YepThI 3BOJIOIMHU PACTUTENBLHOrO MUpa. OCHOBHBIE YEPThI IBOJIIOLIUU KUBOTHOTO MUpa

IIpakTnyeckue 3aHATHS:

HpeﬂCTaBHGHI/IG YCTHOT'O COO6H_[€HI/I}I 1 JICHTBLI BDCMCHHU 110 OCHOBHBIM 3TallaM BOZHUKHOBCHUSA U PA3BUTHA
JKUBOTHOI'O U PACTUTECIIBHOTO MHUPA, MOATOTOBJICHHEBIX 110 IEPEUYHIO KCTOYHUKOB, pPCKOMCHIOBAaHHBIX
pernoaaBaTciIicM

Tema 3.5.

OCHOBHOE cO/Iep:KaHue

IIpoucxoxnenue

TeopeTnueckoe odyueHue:

Yyesl0BeKa —
aHTpPOMOTreHe3

AHTpoOmosorusa — Hayka o yesnoBeke. CucreMaTu4ecKkoe IoJI0KeHue 4eaoBeka. CXOACTBO 4EI0BEKa C JKUBOTHBIMH.
OTnnuus 4enoBeKa OT )KMBOTHBIX. [IpAMOX0XkI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3T'a ¥ BTOPOH CUTHaIbHOH cucTeMbl. COOTHOIIEHHE OMOIOTMYECKUX U COLMAIbHBIX (PaKTOPOB B
AHTPOIIOTEHE3E

OCHOBHBIE CTaJJM aHTPOINOreHe3a. J[puonurekn — npeKu YenoBeKa 1 4eaoBeKkooOpas3HbIx 00e3bsaH. [IporoanTpon
— IPEIIECTBEHHUK YeI0BeKa. ApXaHTpon — ApeBHeNINi uenosek. [laneoanTpon — npeBHuii yenosek. Heoantpon
— 4EJI0OBEK COBPEMEHHOTO THIIA. DBOJIIOLMS COBPEMEHHOIO YEJIOBEKA.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpoIrieonHast (€Bpa3uiicKas), Herpo-aBCTPAIION THAS
(3KBaToOpHaNIbHAS ), MOHTOJIOMIHAS (a3UaTCKO-aMepPUKaHCKast). Bpemst 1 MecTo BO3HUKHOBEHUS YEJIOBEYECKHUX Pac.
EnuHCTBO UesIoBEUECKUX pac

IIpakTHYecKkHe 3AHATHA:

Bpewms u myTH paccenenus denoBeka no mianere. [IpucmocodieHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM CPEbI.
Bnusaue reorpaduueckoii cpeasl Ha MOpGHOJIOTHIO B (PU3HOJIOTHIO YeTOBeKa

3amuTa JeHT BpeMEHH U MEHTAJIBHBIX KapT B (hOpMaTe yCTHOTO COOOLICHNS, TOArOTOBICHHBIX 110 MIEPEUHIO
HCTOYHUKOB, PEKOMEHIOBAaHHBIX MTPETOIaBaTeNIeM

Pazgea 4. Ixojorus

22

Tema 4.1.

OcHoBHOE coep:kaHne

IKoJorHIYecKmne

Teopernyeckoe o0yueHue:

(akTopsI U
cpeabl KU3HH

Cpenpl 00uTaHHUS OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIITHASI, TOYBEHHAsA, BHYTPUOpraHu3MeHHas. PU3UKO-
XMMHYECKHEe 0COOCHHOCTH cpe]] 00nTaHus oprann3MoB. [IprcrnocoGieHnst OpraHu3MOoB K JKHU3HH B pa3HBIX Cpeiax.
[onsarue sxonoruyeckoro gaxropa. Knaccupukarus skonorndeckux gpaxropos. [Ipasuno muaumyma 0.
JInGuxa. 3akon TonepantHoctH B. [llendopna

Tema 4.2.

OcHoBHOE coep:kaHne

Honmyasiuus,

TeopeTnueckoe o0yueHue:
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coo0IecTBa,

DKoJloruueckas XAapPaKTCPUCTHUKA BUJA U TTOITYJIALIUHA. DKOJIOrHYeCcKas HUIIA BUaa. OKOJIOTUYECKHE

IKOCUCTEMbI xapakTepucTuku nonyssiiui. CooOriecTBa U 3KocucteMbl. buonienos u ero crpykrypa (B.H. Cykaues). Csizu
MEXIy OpraHuzMamu B 6uorieHo3ze. CTpyKTYpHBIE KOMIIOHEHTBI KOCUCTEMBI: MTPOAYLIEHTHI, KOHCYMEHTHI,
peayueHTsl. KpyroBopot BemiecTB U MOTOK SHEPruu B 3kocucTeMe. Tpoduueckue ypoBHHU.

AHTPONOTreHHBIE YKOCUCTEMBL. ATposKOcHCTEMBI. OTIMYUS arpO3KOCUCTEM OT OMOTeO1eHO30B. Y pPOOIKOCHUCTEMBI.
OcHOBHbBIE KOMIIOHEHTBI YPOOIKOCHCTEM

IIpakTHYecKHe 3aHATHSA:

Tpoduuaeckue nienu u cet. OCHOBHBIE MTOKa3aTENHN YKOCHCTEMbI. bruoMacca u mpoayKiusi. DKOJIOTHIECKHE
nUpaMU/Ibl yuces, OMoMacchl U sHepruu. [IpaBuiio nupaMusl SHEPTrum.

Pemennie npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHI 110 MEPEHOCY BEIIECTBA U DHEPTHH B SKOCUCTEMAX C
cocTaBJieHHE TPOPUUECKUX LeTnell U mupaMul OMOMacChl U YDHEPTUU

Tema 4.3. OCHOBHOE cO/Iep:KaHue

Buocdepa - Teopernueckoe o0yueHue:

rjao6ajabLHas buocdepa — xxuBas o6onouka 3emau. Pazsutue npencrapinenuii o onocdepe B Tpynax B.U. Bepnanckoro.

IKO0JIOTHYeCKas Ob6nactu 6uocdeps! u e€ coctas. JKuBoe BerecTBo 6Hochepsl U ero PyHKIUN

cucreMa 3aKOHOMEPHOCTH CcyliecTBoBaHuUs Onochepsl. OcobeHHOCTH OMocdephl KaK TT00ATbHON YKOCHCTEMBI.
Junamudeckoe paBHOBecue B Onocdepe. PurMudnocTs siBnenuit B Ouocdepe. KpyroBopots! BeniecTs u
OHOoreoXMMHUECKHe HUKIBL. ['J100a1pHbIe IKOJIOTUYECKUE MPOOIEeMbl COBPEMEHHOCTH U ITYTH UX PEIICHHUS
IIpakTnyeckue 3aHATHS:

Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJja4 Ha ONPEAEICHHE MJIOAAN HACAKACHNUN 1JI1 CHUKECHHUS
KOHIIEHTPAIIMHU YIJIEKUCIIOr0 ra3a B arMoc(epe CBOero pernoHa npokUBaHUsI

Tema 4.4. OcHOBHOE coiepxaHmne

Bausinue Teoperuueckoe o0yueHnue:

AHTPOIOTCHHBIX AHTpONOreHHbIE BO3ICHCTBHS Ha Onocdepy. 3arps3HeHus Kak BHJI aHTPOIIOTEHHOTO BO3JICHCTBUS (Xumuueckoe,

¢axTopos Ha @usuueckoe, buonocuyeckoe, omxoobl NPoOU300CMEa u nomped.ienus). AHTPONIOTeHHbIE BO3AEHCTBUS Ha

ouocdepy atMocdepy. Bo3aeiictBus Ha runpocdepy (3aepasHeHus u ux uCmouHuKU, ucmoujerus 600). Bo3nelcTsus Ha
mutocdepy (deepadayus nouswvi, 6030elicmeue Ha 20pHvle Nopood, Heopd). AHTPOTIOTEHHBIE BO3ACHCTBUS Ha
OMOTHUYECKHE COOOIECTBA (1eca u pacmumenbHvle cO00Wecmed, HCUBOMHBLU MUD)
IIpakTHYecKkHe 3aHATHA
Pemennie npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHH 110 COXPaHEHUIO TPUPOIHBIX PECYPCOB CBOETO
pEeruoHa Npo>KUBAHMUSI
Penienne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHHUM pacueTa BOJONOTPeOIeH s HACEICHHOTO MYHKTa

Tema 4.5. OcHoOBHOE coiepxkaHmne

Bausinue Teoperuyeckoe o0yueHue:

COLMAJIBHO- 310pOBbE U €ro cocTaBisAromue. PakTopbl, NOJ0KUTENBHO U OTPULIATEIBHO BIUSIOLUINE HA OPraHU3M YeJI0BEKa.
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IKOJIOTHYECKHUX
¢akTopoB Ha
310pOBbE
yeJsioBeKa

Bpennbie mpuBBIUKH: TOCIAEACTBHS U IpodriakTuka. [Ipobiiema TeXHOT€HHBIX BO3ICHCTBUN Ha 310pPOBbE
YeJI0BeKa (3JIEKTPOMAarHUTHBIE 110JIs1, ObITOBask XUMMsI, N30BITOYHBIE IITYMBI, pPaJualus U T.11.). Anantanus
OpraHu3Ma yesioBeKa K (pakTopaM OKpYy>Karollei cpe/ibl. 3aluTHhIE MEXaHU3Mbl OpraHi3Ma YelloBeKa. 310pOBbE U
paboTOCIIOCOOHOCTD.

[Tpunuuns! popmMupoBaHus 340poBbecOeperatomiero noseaeHus. Ousnueckas akTUBHOCTD U 3A0pOBbe. [ pymib
310poBbsl. OCHOBBI 3aKaIMBaHMs. buoXumMHueckue acekTsl palMoHanbHOro nutanus. IlpaBuna 6e3omnacHoro
UCIIOJIb30BaHUs OBITOBBIX MPHOOPOB U TEXHUUECKUX YCTPOHCTB

IIpakTnyeckune 3aHATHS:

OrnpezesieHre CyTOYHOTO pallioHa MUTaHuUs

Co3anne HHAUNBUAYATBHON NaMSITKH 0 OPTraHu3aIlii PAIMOHAbHON (hM3UYECKON aKTHBHOCTH

JlabopaTopHble 3aHATHS

JlaGopatopHas pabora:

1. JlaGopatopHas paboTra «YMCTBEHHAas pabOTOCITOCOOHOCTh)

OBnajieHre METOIaMu OIpeIeIICHUs 0Ka3aTellell YMCTBEHHOM pab0TOCIIOCOOHOCTH, O0BSICHEHUE MOJTyUYEeHHBIX
pe3ynbTaToB U GOPMYIUPOBAHUE BHIBOJOB (TMCEMEHHO) C CIOIb30BAaHUEM HAYUHBIX MTOHATHH, TEOpUi 1
3aKOHOB

2. JlabopatopHas paborta «BiusHre abnoTH4YeCKuX (aKTOPOB HA YeIOBEKa (HU3KHE U BHICOKUE TEMIIEPATYPHI)»
I/I3yquHe MCXAaHU3MOB aJlaliTallui OpraHru3Ma YCJIOBCKA K HU3KUM U BBICOKUM TCMIICPATYpPaM U OG’bHCHeHI/Ie
MOJTyYEHHBIX PE3YyJIbTaTOB U (POPMYJIUPOBAHKE BHIBOJIOB (MIMCHbMEHHO) C UCIOJIb30BAHNEM HayUYHBIX MOHATHUH,
TEOpUI U 3aKOHOB

Pazgen 5. buoJjsorus B ;KM3HU

Tema 5.1.
BuorexnoJsorumu B
JKU3HU KAKIOr0

Conepxanue

Teopernyeckoe o0yueHue:

BuotexHonorus kak Hayka U Ipou3BoACTBO. OCHOBHBIE HANIPABICHHUS COBPEMEHHOM OMOTEXHOIOTHH. MeToab
6noTexHOI0ruu. OOBEKTH OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOTMUECKUX U T€HETUYECKUX 3KCIIEPUMEHTOB.
[IpaBuna noucka u aHaan3a OMOIKOIOTUIECKON HH(OPMAIH U3 PA3IMYHBIX HICTOYHUKOB (Hay4yHas U y4eOHO-
Hay4Has JIMTepaTypa, CpeICTBA MacCOBOM HH(popManuHy, ceTb IHTepHET U 1pyrue)

IIpakTHYecKkHe 3aHATHA

Keiicel Ha ananu3 nHQOpPMAITUK O HAYYHBIX TOCTHXKCHHUSIX B 0071aCTH T€HETUYECKUX TEXHOJIOTHMA, KIETOYHOU
WHXCHEPUH, MMUIIEBbIX OMOTEXHOIOTHA. 3amuTa Keiica: mpeAcTaBleHue pe3yIbTaToB PEIIeHUs KEHCOB
(BBICTYILJICHHE C IPE3CHTAIIUEH )

Tema 5.2.
buorexHoJoruu B
MeIuInHe U
bapmanuu

Conep:xxanue

IIpakTHYecKHe 3AHATHSA:

Pa3Butre 6moTexHoI0THI B 00J1aCTH MEIUIIMHEI M (hapMaIriii ¥ MPUMEHEHHUE X B )KU3HU YEJIOBEKA, IOUCK U
aHaM3 HHQOPMAIINH U3 Pa3IMYHBIX ICTOYHUKOB (Hay4Has U yueOHO-HAy4YHAas JINTEPATypa, CPEICTBA MAacCOBOM
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uHpopmManuu, cetb IHTepHeT U Apyrue)
Keiicel Ha aHann3 nHQOpPMAIMK O pa3BUTHU OMOTEXHOJIOTHI B MEAUITMHE U hapMaliuu (110 TPyIInam)

3amuTa Keica: [lpeacraBiieHue pe3yabTaTOB PEIEHUsI KEHCOB (BBICTYIJIEHUE C TPE3EHTALIMEH )

Pa3gen 6. BuojdkoJsgornueckue uecjaeaoBaHus

10

Tema 6.1.
OcHoBHbBIE
METOABbI
OMO0’KO0JIOTHYECKH
X HCCJIeT0BaHU K

OcHoBHOE coep:kaHne

TeopeTnueckoe odyueHue:

Hayunbiit MeToa. MeTopl OMO03KOIOTHYECKUX UCCIICIOBAHUMN: TTOJIEBBIC, TaAOOpATOPHBIE, SKCIIEPUMEHTAIbHBIC.
MOHHUTOPHHT OKPYKAIOIIEH CPEIbl: TOKAIbHBIN, pErHOHABHBIN U TI00ATBHBIHA
MeTo 11 TOMCKA, aHATM3a 1 00pabOTKH WH(MOPMAITUHU O MMPOEKTE B PA3IMYHBIX HCTOYHHKAX

JlabopaTopHble 3aHATHS:

[TocTanoBKa Lenu, 3a1a4, BbIIBUKEHHUE TUITOTE3bI, IPOBEACHUE HKCIIEPUMEHTA 110 ONPEIECICHUIO0 ONTUMAIbHBIX
YCIIOBUH ISl pOCTa U (PU3UOTOTUIECKON aKTUBHOCTH JIPOYKIKEBBIX KIETOK. BEISBICHIE 3aKOHOMEPHOCTEH,
¢dbopMyIMpoBaHHE BHIBOJIOB U MPOTHO30B.

JlaGopatopHbie pabOThI HA BBIOODP IO MUHU TPYIIIAM:

1. Bnusinue TemnepaTypsl Ha pocTa U (PU3HOJIOTHYECKYIO0 aKTUBHOCTD JIPOKKEBBIX KIETOK

2. BausiHUE YTIIeBOJIOB HA pOCcTa M (PU3HOIOTHYECKYIO0 aKTUBHOCTD JIPOAIKEBBIX KIIETOK

3. CoueraHHO€ BIUSHUE TEMIIEPATYphl U YIIIEBOJOB HAa POCTa U (PU3UOJIOTUYECKYIO AaKTUBHOCTD JPOAIKEBBIX
KJIETOK

Tema 6.2.
Buoskosgornueck
Uil IKCIIEPUMEHT

IIpakTH4Yeckoe 3aHATHE

00630p TeM yueOHO-HCCIEA0BATEILCKUX MPOEKTOB. BBI0OOp yueOHO-MCCIIe10BaTEILCKOTO MPOEKTA U3
npeiokeHHbIX. @OpMUPOBaHNE KOMaH bl TPOEKTa. AJTOPUTM BBITIOJIHEHHS IPOEKTA.
Kaxxgas rpymnmna BeIOMpaeT OMH U3 BApUAHTOB YyUeOHO-HUCCIIEI0OBATENbCKUX IPOEKTOB:
1. Omnenka kauecTBa aTMOC(HEPHOT0 BO3yXa
2. OreHKa KayecTBa MOYB METOIOM (DUTOTECTUPOBAHMS
3. OreHka KauecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB 110 OPTaHOJICNITHYECKUM U (PU3UKO-XUMUYECKUM CBOHCTBAM
4. Bnausanaue I[TAB Ha pocT u pa3BUTHE CEMSH BBICIIUX PACTCHUI
5. BuusHME CONEBOro 3arpsi3HEHUS Ha POCT U Pa3BUTUE CEMSH BBICIIMX PACTEHUN
Ilepeviti oman 6vlnonHenus npoeKma:
ObocHOBaHME aKTyaJTbHOCTH BHIOpaHHOM TeMbl. BrisiBeHHE IpoOaeMbl HccieoBanus, popMyInpoBaHue
runoTe3bl. Beibop MeTooB uccnenoBanus. Beibop Touek oT60pa mpod Ha TEPPUTOPUN UCCIIECTOBAHUSI.
[TocranoBka neneit u 3a1au uccnepoBanus. OnpeaencHue GopMbl IPEACTABICHUS PE3YIbTaTOB UCCIICAOBAHUSL.
OmnpeneneHue TanoB U COCTaBICHHE MIaHa UCCIIeI0BaHUs

JlabopaTopHble 3aHATHS

Bmopoti sman @vinonnenuss npoekma: MOAr0TOBKA HEOOXOJMMOM MOCY/Ibl M MaTepualia Jjisl SKCIIEpUMEHTa,
IPOBEJICHUE IKCIIEPUMEHTA, IEPUOANUECcKasl IPOBEpKa TEUCHUsI dSKCTIepUMeHTa/ cOop MaTepuaia B BHIOpaHHBIX
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TOYKax oTOopa mpod

Tpemuii sman 6vinoaHeHus: npoeKkma: TMoTy4eHne IEPBUYHBIX SKCIEPUMEHTAIbHBIX TaHHBIX, IPOBEICHNE
CTaTUCTHUYECKONW 00pabOTKH MOJTYUYSHHBIX JAHHBIX

Yemeepmuwiii 5man 6blnoaHeHUss NpoeKma. BbISIBICHUE 3aKOHOMEpPHOCTEH, pOpMyIUpOBaHUE BBIBOJOB U
MPOTHO30B, OIIEHKA Ka4eCTBA UCCIICYEMOT0 00BEKTa MO pe3yJibTaTaM OMO3KOJIOTHYECKOT0 aHAIN3a

IIpakTHYecKue 3aHATHS

2

3amura npoexra. [IpencraBieHue pe3yibTaToB BHIIOJIHEHNUS YU€OHO-UCCIEI0BATEIbCKUX TPOEKTOB

(BBICTYIIJIEHUE C NIPE3ECHTALINEN )
CamocTrosiTesibHAsi padoTa 00yYarOIMXCst
KoncnektupoBanue B COOTBETCTBUH C 33JJaHHOM TEMAaTUKOMN 2
IToaroroBka yCTHBIX COOOIIEHUY B COOTBETCTBUH C 33JITaHHON TEMaTHUKOU
IIpomexyTouHAsA aTTeCTALMSA IK3aMeH
Bcero: 144
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3. YCJIOBHUA PEAJIN3AIIMM YYEBHOM TUCHUILIVHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecnedeHn 0
Peanuzanus y4yeOHONM AMCUMIUIMHBI TpeOyeT Hamuuus KaOuHeTa oO0IenpodeccuoHaIbHbIX
JIACITUTIIHH.

O6opynoBanue y4eOHOro KaOWHETa: MOCAJO0YHbIE MecTa A O00ydJaroumuxcs, pabouee MecTo
mpernoaaBarenis, OCKa MapKepHas, MYJIbTUMEAUHHBIA IMPOEKTOp, OSKpaH [UIsi MPOEKTOpa,
MYJIbTUMEANINHBIC TTPEe3eHTAlUN, HOYTOYK — | mT., MDY — 1 mT., yueOHO-HArIsAIHBIE TTOCOOHS;
TaOJIULIBI, CXCMEI.

3.2. UudopmanuonHoe obecriedyeHue 00yuYeHust

Ilepedyennb yueOHbIX U3aaHuii, UHTEpHET-pecypcoB, 10NMOJTHUTENbHO JUTEPATYPbI
OcHOBHbBIE MICTOYHUKH:

1. Tlaceunuk B. B. buonorus. 10 kmacc. YueOnuk. bazoBsiii ypoBens. / B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. Pybuos. - Mocksa : IlpocBemenue, 2025. - 223 c. - ISBN 978-5-09-
116776-4. - URL: https://ibooks.ru/bookshelf/398414

2. Taceunuk B. B. buonorus. 11 kmacc. Yuebnuk. bazossiit yposens. / B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. Py6moB. - Mocksa : IlpocBemenue, 2025. - 272 c¢. - ISBN 978-5-09-
116473-2. - URL: https://ibooks.ru/bookshelf/398415

3. buonorus : y4eOHMK M MPAKTUKyM JJIS CpeaHEro MpodecCHOHAIBHOTO 00pa3oBaHUs /
B.H. dpbirun  [u gp.]; mox penakuuedt B. H. Speiruna. — 2-e u3g. — Mocksa :
M3marensctBo  [Opaiit, 2025.— 378 c.— (IlpodeccuonansHoe oOpazoBaHHE). —
ISBN 978-5-534-09603-3. — Tekcr : anexktpoHHbIi // Obpa3oBarenbHas miardgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/536659

4. buonorus. bazoBelii u yriyOnensslii ypoBHu: 10—I11 kjacchl : yu4eOHMK JUIsI CpEIHETO
obmero oopazoBanusi / B. H. SIpeirun [u ap.] ; mox obmeit penakuueit B. H. SIpeiruna. — 2-
e wu3a., mnepepab. m gomn.— Mocksa: WM3marensctBo HOpaiir, 2025. — 380c. —
(O6meobpazoBatenbabiii UKT). — [SBN 978-5-534-16228-8. — TekcT : 3JIeKTpOHHBIN //
ObpazoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544794

JlonoTHUTEeIbHbIE UCTOYHUKH:

1. O6yxoB, /.K. buosorusi: knerku W TKaHW : ydeOHOe TmocoOue Il CpPEaHEro
npodeccuonanbHoro obpasosanusi/ JI. K. O0yxos, B. H. KupunenkoBa. — 3-¢ wu3zx.,
nepepadb. u  gom.—  MockBa:  M3marenbctBo  IOpaiit, 2025.— 358 c.—
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-07499-4. — TekcT : 3MEKTPOHHBIHA
/I ObpazoBarenbHas miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/540822

2. Jlanuukas, T. B. buonorus. Tectsl : yueOHOE mocoOue A CpeaHero mpodeCCHOHaTBLHOTO
obpaszoBanusi / T. B. Jlanumkas. — Mocksa : MznarensctBo HOpaiir, 2025. — 40 c. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-14157-3. — TekcT : 3MEKTPOHHBIHA
/I ObpazoBarenbHas matdopma FOpainT [caitt]. — URL: https://urait.ru/bcode/543964

3. Haxaena, B. 1. buonorus: reneruka. [Ipaktudeckuii Kypc : yueOHOE TOCOOHe ISl CPETHETO
npodeccuoHaibHOr0 oOpazoBanus / B. . HaxaeBa. — 2-e¢ wu3x., mepepab. u jgom. —
Mocksa : U3narensctBo FOpaiit, 2025. — 276 c. — (IIpodeccronanpHoe oOpa3oBaHme). —
ISBN 978-5-534-07034-7. — Texkct : anextpoHHbIi // O6pa3oBatenpHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/540625

HNuTepHeT-pecypcen:
1. www. sbio.info (Bcs 6uonorus.CoBpeMeHnHast OMOJIOTHS, CTaThU, HOBOCTH, OMOJIMOTEKA).
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www. window.edu.ru (EnuHoe okHO goctymna kK oOpa3zoBarenbHBIM pecypcam MHTEepHeTa 1o

OHMOJIOTHH).

www. vspu.ac.ru/deold/bio/bio. htm (TenekoMMyHUKAITMOHHBIC BUKTOPUHBI IO OMOJIOTHU —

HKOJIOTUH Ha cepBepe BOpoHEKCKOr0 yHUBEPCUTETA).

www. informika.ru (OneKTpoHHBIN y4eOHUK, OOJBIION CIIIMCOK HHTEPHET-PECYPCOB).
www. nrc.edu.ru (buomornueckas kaptuHa wMupa.Pasnen KOMIBIOTEPHOTO Yy4YeOHWHKA,
pa3paboTaHHOTO B MOCKOBCKOM TrOCY/IapCTBEHHOM OTKPHITOM YHHBEPCHTETE).

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU

JUCIATLITAHBI

KonTponb u oleHKa pe3ylbTaToB OCBOEHUS Yy4e€OHOW JUCHMIUIMHBI OCYLIECTBIISETCS
MpernojiaBaresieM B IMPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATUM, TECTUPOBAHUSA, a TaK¥kKe
BBITMIOJHEHUS 00YYaIOIMMHCS UHIUBUIYaIbHBIX 3a1aHUM.

PesynbTaThl 00y4yeHus
(ocBOeHHBIE 001IIMEe YMEHMSI, YCBOCHHbIE 3HAHUSA):

DopMbI U METOBI
KOHTPOJISI M OLlEHKHU

JUYHOCHHbLE:

MMEET YyBCTBO F'OPJOCTH M YBa)KCHHE K UCTOPUH U JTOCTHKEHUSAM
OTEUYECTBEHHON OHMOJIOTMYECKON HayKH; MMEET NPEACTaBICHUE O
LIEJTOCTHOM €CTECTBEHHOHAYUYHOU KapTUHE MUPA;

YCTOMUUBBIA HHTEpEC K HMCTOPUM M JIOCTHXKEHUSAM B 001acTH
9KOJIOTHH;

NOHMMAET B3aUMOCBS3b M B3aMMO3aBHCHUMOCTb €CTECTBEHHBIX
HayK, MX BIHUSHUE Ha OKPYKAIOIIYK Cpery, dKOHOMHYECKYIO,
TEXHOJIOTUYECKYI0,  COLHAIBHYI0 M  JTHYECKYyI0  c(epbl
JESITCIIBHOCTH YEJI0BEKa,

crioco0eH HCII0JIb30BaTh 3HaHUSA 0 COBPEMEHHOU
€CTeCTBEHHOHAYYHOH KapTHHE MHpa B 00pa3oBaTeNbHON H
npodeccuoHaATbHON NESTEIIHOCTH; BO3MO>KHOCTH
UHPOPMALIMOHHOM cpeabl A  oOecrneyeHHus MPOTYKTHUBHOTO
caM000pa30BaHMsI;

TOTOBHOCTb CAMOCTOSITETIFHO JOOBIBATH HOBBIE AJisi ce0sl CBEJIEHUS
9KOJIOTMYECKOM  HaIlpaBICHHOCTH, HCHOJB3Ys Uil  ATOTO
JOCTYITHBIE UCTOYHUKH UHPOPMAITUU

TOTOBHOCTh K TPOAOKEHHIO  O0pa30BaHUs, IOBBIIICHUIO
KBATH(UKAIMK B M30paHHOW TPO(ECCHOHATILHON NeATeTbHOCTH,
UCIIOJB3YS TIOyYEHHBIC YKOJIOTHYECKUE 3HAHUS;

O00BEKTUBHOE OCO3HAHHME 3HAYMMOCTH KOMIETEHIIMA B 00JIACTH
9KOJIOTHH TSI YeJloBeKa U oOlIecTBa, yMEHHUE;

BIIAZICET KYyJNbTYPOH MBIINIJICHUS, CIOCOOCH K 0000IIeHHIO,
aHAIM3Y, BOCHPUATHIO WHPOpPMAIMK B 00JACTH €CTECTBEHHBIX
HayK, IOCTAaHOBKE IIEJIM M BHIOOpPY MmyTed e€ NOCTIKEHUS B
npodeccuoHaabHOM chepe;

CrocOOEH  PYKOBOJCTBOBATBCS B CBOEH  JEATEIBHOCTH
COBpPEMEHHBIMHM  MPHUHIMIIAMH  TOJIEPAHTHOCTH, JHalloTa U
COTPYIHUYECTBA; TOTOB K B3aWMOJCWUCTBHUIO C KOJUIETAMH, K
paboTe B KOJJIEKTHBE;

YMEHHSI TpOaHAIM3UPOBATh TEXHOTEHHBIE IOCIEACTBUS  JJIs
OKPYXaIIIEe  Cpeabl, OBITOBOM WM TPOHW3BOJACTBEHHON

- OILIEHKA OTBETOB
IIPU YCTHOM
(bpoHTaTBHOM U
VHJIMBU1yaJIbHOM
omnpoce

- OILIEHKa
BBITIOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIIbHOMN
paboThl
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JIeSATeTbHOCTH YEJIOBEKa;
TOTOB UCIOJb30BaTh OCHOBHBIE METOJBI 3aIIMTHI OT BO3MOKHBIX
MOCJIC/ICTBHI aBapuii, KaTacTpo(, CTUXUHHBIX OCICTBU;
oOyajaeT HaBBIKAMH 0€30MacHON pabOTBl BO BpPEMsl MPOEKTHO-
UCCIIEOBATEIBCKOM M JKCIEPUMEHTAIBHOU JEATEIbHOCTH, IIPU
WCITOJIb30BAaHUU JTA0OOPATOPHOTO 000PYTI0BaHUS.

CIIOCOOEH HCIIONBb30BaTh NMPUOOPETEHHbIE 3HAHUS W yMEHHS B
MPAKTUYECKOW JEATEIbHOCTH M IOBCEIHEBHOM JKU3HU A
coOmroaeHus Mep NPOGUIAKTUKUA OTpaBIIEHUH, BHUPYCHBIX U
Ipyrux 3a00JIeBaHUMN, CTPECCOB, BPEIHBIX MPHUBBIYEK (KYypEHHUS,
QJIKOTOJIN3Ma, HApKOMAaHWUM); TPABHJ MOBEACHUS B MPUPOAHOMN
cpene;

FOTOB K OKa3aHWIO TIEPBOM TMOMOIIM TpPH TPaBMATUYCCKUX,
MPOCTYJIHBIX W APYTUX 3a00JIEBAHUSAX, OTPABICHUSIX MHUIIECBHIMU
POAYKTaMH;

yMEHHE YHOpPaBIsATh CBOECH MO3HABATEIbHON JN1E€ATEIbHOCTHIO,
MIPOBOJIUTH CaMOOILICHKY YPOBHSI COOCTBEHHOTO
MHTEJJIEKTYyalIbHOTO Pa3BUTHS,

YMEHHE BBICTpPAaUBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIICHUS B
KOMaHJIe 110 PEIICHUIO O0IIMX 33134 B 00J1aCTH YKOJIOTHH

Memanpeomemuole:
— OCO3HaeT COIHAITbHY O 3HAYMMOCTD cBoei OLICHKA OTBETOB
npodeccuu/CcrnenuatbHOCTH, obOnagaet MOTHUBAIIMCH K MIPU YCTHOM

OCYIIECTBIIECHUIO MPO(HECCUOHATBLHOM IeITeTbHOCTH;

MOBBIIIACT HWHTEIJIEKTYaIbHBI YPOBEHb B TIPOIECCE H3YUYCHUS
OMOJIOTUYECKUX SIBICHUM;, BBIJAIOIIMXCS JOCTHIKCHHI OMOJIOTHH,
BOIICAMINX B  OOIIEUETOBEUECKYIO KYJIbTYpPY; CJIOXHBIX H
IIPOTUBOPEYUBBIX IYTEH pa3BUTUA COBPEMEHHBIX HAy4YHBIX
B3TJIAJIOB, WJEH, TEOpH, KOHIEHIUN, TUMOTe3 (0 CYIIHOCTH H
HpOI/ICXO)K,Z[eHI/II/I KH3HU, ‘ICJ’IOBCKa) B X0A€ paGOTBI C paSJII/I‘-IHBIMI/I
HMCTOYHMKAaMU WH(OpMaInu;

CITOCOOCH OpraHU30BBIBAThH COTPYAHUYECTBO
€IMHOMBIIIJICHHUKOB, B TOM 4YHCI€ C HCIOJb30BaHUEM
COBPCMCHHBIX I/IHq)OpMaL[I/IOHHO-KOMMYHI/IKaI_[I/IOHHI:IX
TEXHOJIOTHIA;

CHocO0eH MOHMMATh IPUHIUIBI YCTOWYUBOCTH U IPOAYKTUBHOCTH
KUBOW MpPUPOJBI, NYTH €€ M3MEHEHUS TOJ  BIHMSIHUEM
AQHTPOIIOTEHHBIX (HaKTOPOB, CIOCOOEH K CHCTEMHOMY aHAJIU3y
r7I00ANbHBIX HKOJOTHUECKUX MpPOoOJieM, BOIPOCOB COCTOSHUS
OKpy’XXarolmel cpelpl M PAlUMOHAIBHOIO  MCIIOJIb30BaHMS
IPUPOJIHBIX PECYPCOB;

yMeeT OOOCHOBBIBaTH MECTO U POJb OMOJOTHYECKUX 3HAHUU B
NPAaKTUYECKON JESTEeIbHOCTH JIIOJEH, B PAa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; ONPEAETATh )KUBbIe 00BEKTHI B IPUPOJIE; MTPOBOIUTH
HaOIIOAEHUST 3a DKOCHUCTEMaMHM C LEJIbI0 HX ONHMCAaHUSA W
BBISIBJICHUSI €CTECTBEHHBIX M AHTPONOICHHBIX HM3MEHEHUI
HaXOJUTh U aHAJIM3UPOBATh HH(OPMALMIO O )KUBBIX 00BEKTaX;
CHocO0EH MPUMEHATh OMOJOIMYECKHE M SKOJIOTMYECKHE 3HAHMS
TS aHanusa IPUKIIAHBIX npodiem XO351iCTBEHHOU
NeSITEIbHOCTH;

CrOoCO0EH K CaMOCTOSATEIbHOMY IPOBEACHUIO HCCIIENOBAHUI,

(bpOoHTATBHOM U
VHJIMBU1yaJIbHOM
ornpoce
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MOCTaHOBKE €CTECTBEHHOHAYYHOTO IKCIIEPUMEHTA,
UCTIOJIB30BaHUI0 HMH(OPMAIIMOHHBIX TEXHOJOTHHA ISl PEIICHHS
HaYYHBIX U MPO(eCcCHOHANBHBIX 33/1a4;

CIOCOOGH K  OIEHKE OTHUYECKHX  aCleKTOB  HEKOTOPBIX
WCCIICIOBaHUN B o0OiactTh  OWMOTEXHOJOTUH (KIIOHHPOBAHUE,
HCKYCCTBEHHOE OIUIOIOTBOPEHUE);

npeomemmuoie:

c(hOpMUPOBAHHOCTH MPEICTABICHUA O POJIM U MeCTe OWOJIOTHHU B
COBPEMEHHOM HAy4YHOH KapTHHE MHPA, 00 HKOJIOTHYECKOM
KyJbType Kak YCIIOBUU JOCTUKEHHUS YCTOWYMBOTO
(cOamaHCUpPOBAHHOTO) pa3BUTHS OOIIECTBA W MPHUPOIBI, 00
9KOJIOTHUECKUX CBS3SIX B CUCTEME «UE€JIOBEK-00I1EeCTBO-IPUPOIAY;
MOHUMaHWE POJU Ouojoruu B (OPMUPOBAHUHU KPyrozopa H
(GYHKIIMOHATBHOW  TPaMOTHOCTHM  4YeJIOBEKa  JUISl  PELICHUS
MPAKTUYECKUX 3a7ay;

c(OpPMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIIIEHUSI U CIOCOOHOCTH
YYUTHIBaTh M OIEHUBATH IKOJIOTUYECKUE TIOCTEACTBUS B Pa3HBIX
chepax NESITeIbHOCTH, JUYHOCTHOTO OTHOIICHHUS K
OKOJIOTMYECKUM IIEHHOCTSIM, MOpPAJbHON OTBETCTBEHHOCTH 3a
SKOJIOTUYECKUE TIOCIEACTBUS CBOMX JIEUCTBUM B OKPYXKaIOIICH
cpene;

BJIQJICHWE OCHOBOIIOJIATAIOIIMMHU TOHSATUSMHU U TPEICTABICHUSIMHI
0 KMBOW MpPUPOAE, €€ YPOBHEBOW OpraHU3alvyd W 3BOJIIOLUH;
YBEPEHHOE TIOJIb30BaHUE OHMOJOTUYECKOW TEPMHUHOJIOTHEH U
CHUMBOJIUKOM;

BJIQJICHUE 3HAHUSMU IKOJIOTUYECKUX HMMIIEPATUBOB, TPAKIAHCKUX
npaB 1 00sI3aHHOCTEH B 00JIACTH YHEPTO- U PECyPCOCOEPEIKECHHS B
WHTEpeCaX COXPaHEHHUs OKPYXKaIoMeH Cpeabl, 370pOBbS U
0€30MacHOCTH KU3HU

BJIQJICHHE YMEHUSIMU TPUMEHATh OSKOJOTMYECKHE 3HaHUS B
JKU3HECHHBIX CHUTYaIUSX, CBS3aHHBIX C BBIMOJTHCHHEM TUITUYHBIX
COLMAIIBHBIX POJIEH;

BJIQJICHHE  OCHOBHBIMM  METOJAaMU  HAyYHOTO  IO3HAHUA,
UCTIONB3YEMBIMA TIpU  OMOJIOTHYECKUX HCCICIOBAHUSAX IKUBBIX
O0OBEKTOB M HKOCHUCTEM: OIMCAaHUE, H3MEpPEeHHEe, IPOBEJICHUE
HAOII0/ICHUI; BBISIBIICHUE U OIICHKA aHTPOMOTEHHBIX U3MEHEHHUN B
PUPOJIE;

c(hOopMUPOBAHHOCTH YMEHUM OOBSCHATH pe3yabTaThI
OMOJIOTUYECKNX  OKCIIEPHUMEHTOB,  pElaTh  DJIEMEHTapHBIE
OHMOJIOTHYECKHE 3a1a4H;

c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3WIIMUA 110 OTHOIICHUIO K
Ouonornyeckoi  MHPOpPMALUMHU, TONy4aeMOW U3  pasHBIX
UCTOYHUKOB, K II00AIbHBIM 3KOJIOTMYECKUM MpobiieMaM U MyTsIM
UX PEIICHUS;

c(OPMUPOBAHHOCTh CIMOCOOHOCTH K BBIMOJTHCHUIO TPOEKTOB
9KOJIOTHYECKH OPHUEHTHUPOBAHHOM COIMAJIbHOM JESITeTbHOCTH,
CBS3aHHBIX C OKOJOTHYECKOW O€30MacCHOCThIO OKpY’Karolei
Cpelbl, 3I0POBBEM JIIOJIEH U TIOBBIIIEHHEM HUX HKOJIOTMYECKOM
KYJIbTYPBHIL.

OILICHKa OTBETOB
IIPU YCTHOM
(bpOoHTATBHOM U
VHJIMBU1yaJIbHOM
omnpoce
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