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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
YYEBHOU JUCIIMIIJIMHBI BJ1. 08 BUOJIOT' YA

1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI

Pabouas mporpamma yuebnoro mnpeamera bJ[.08 buonorus mnpenHazHaueHa Ui peaU3alliH
cpennero obmiero oopazosanus B peaenax OITOIT (ITIIC3) mo cnenuanbHOCTH:

08.02.01 CTpouTeIbCTBO M IKCIIYATAIUs 30AHUI U COOPYKeHHU

CoBpeMeHHass CTpyKTypa oOOIIECTBOBEIYECKOro oOpa3oBaHUs ompeneneHa B KoHuenmuu
npenojaBanus yuyeOHoro npeamera «OOmiecTBo3HaHHE» B 00pa3oBaTeNbHBIX oOpraHuzanusx PO,
peau3yIoX OCHOBHBIE 001Ieo0pa3zoBarenbHble nporpammbel. Coaepkanue OOIIEeCTBOBEIUYECKOTO
00pa30BaHUsI OCHOBBIBACTCS Ha HM3YyYCHMHM OOIIECTBAa KAaK CHUCTEMBl M 4YEJOBEKAa Kak CyObeKTa
OOIIECTBEHHBIX OTHOIICHUH, YTO JOJDKHO 0oOecneduTh (POPMHPOBAHUE JIUYHOCTH OOYYarOLIeToCs,
ero 0a30BBIX KOMITETCHIINH, CBSI3aHHBIX C Pa3TMYHBIMU aCIIEKTaMH OOIIeCTBEHHON HU3HU. M3yueHne
o0mreo0pa3oBareabHOM IUCHUIUIMHB «OOIIECTBO3HAHUE» TPU peallu3alud 00pa3oBaTENbHbBIX
nporpamMm CIIO Harneneno Ha GopMupoBaHHE OOIIUX KOMIETEHIIMH KBaTH(PUIIMPOBAHHBIX paboyuX,
CIy)XallluX ¥ CIEUHUAINCTOB CpeIHEro 3BeHa B paMKax oOcBauBaeMod mpodeccun wim
CHEHATBHOCTH.

1.2. lleap u mIaHUpyeMble Pe3yJIbTAThI 0CBOSHHST THCIUIIJIHHBI
1.2.1. LHeab o0meo0pa3oBaTebHOH TUCHHUILINHBI

OCHOBHOM 1I€TIbI0 U3Y4EHUS OOIIECTBO3HAHUSA B OPraHM3AIMSIX CPEIHETO MPO(hEeCCHOHANBHOTO
o0pa3oBaHUs SBJISETCS OCBOGHHE OOYy4aroIIMMHUCS 3HAaHMM O pPOCCHHCKOM oOliecTse U
OCOOEHHOCTSIX €ro pa3BUTHUSI B COBPEMEHHBIX YCIOBUSX, PAa3JIMYHBIX aCHEKTaX B3aUMOJAECHCTBUSA
Jroied IpyT ¢ APYTOM U C OCHOBHBIMM COL[MAIBHBIMU HMHCTHUTYTaMH, COJAEHCTBHE (HOPMHUPOBAHMIO

CIOCOOHOCTH K peduiekcuu, OIICHKE CBOUX BO3MOXKHOCTEH B TOBCETHEBHOU U
npodeccuoHanbHOM
JESTSIIbHOCTH.

KitoueBbiMu 3a7auaMy M3y4eHHsS OOIIECTBO3HAHHS C YYETOM MPEEMCTBEHHOCTH C OCHOBHOM
IIIKOJION SIBJISIFOTCSI:

- BOCMHTaHHUE OOIIEPOCCUUCKON HACHTHMYHOCTH, TPaXJTaHCKOW OTBETCTBEHHOCTH, OCHOBAaHHOM
Ha HACAX HanI/IOTI/ISMa, FOpI[OCTI/I 3a OJOCTUXCHUA CTpaHI)I B paSHHqHLIX O6J'IaCT$IX JKU3HU,
MPUBEP)KEHHOCTH JE€MOKPATUYECKUM LEHHOCTSM, 3akpemieHHbIM B KoHctutynuu Poccuiickoit
denepannu;

- OCBOGHHE CHUCTEMBbI 3HaHHI 00 oOmiecTBe W dYenoBeke, (OPMUPOBAHUE LIETOCTHOW KapTHUHBI
00I11eCTBa;

- OBJIAJICHHUE YMEHMSIMHU TOJy4aTh, aHAIM3UPOBATh, HHTEPHPETUPOBATh U CUCTEMATHU3UPOBATh
COHI/IaJ'IBHyIO I/IH(l)OpMaHI/IIO nu3 paSJ'II/I‘-IHI)IX HUCTOYHUKOB, HpeO6p330BBIBaTI) €€ M HCIIOJIB30BAaTh
JUISL  CaMOCTOSATEIHHOTO pEIICHUs Y4eOHO-TI03HABATEIbHBIX, MCCIEAOBATEIbCKUX U JKU3HEHHBIX
3aj1ad4;

- COBEpUICHCTBOBAHUE OMNBITA MPUMEHEHHMs TOJYYEHHBIX 3HAHUU M YMEHHUM NpU aHAIU3E U
OIICHKE JKHN3HCHHBIX CHTyaHHﬁ, COIMNAJIBbHBIX q)aKTOB, IIOBCACHUA J'IIO)IeI\/'I 158 CO6CTB€HHBIX
MOCTYIIKOB B PAa3JIMYHBIX O0OJACTSIX OOIIECTBEHHOW JXM3HH C Y4€ToM  mpodeccHOHATBLHOM
HaIPaBJIECHHOCTH OPTAHM3AIMU CPEIHETo MpodhecCHOHATBFHOTO 00pa30BaHMS;

- CTAHOBJIEHUE JYXOBHO-HPABCTBEHHBIX MO3UIUN U MPUOPUTETOB JUUYHOCTU B MEPUOJ] paHHEHN
FOHOCTH, BI)Ipa6OTKa HHTepeca K OCBOCHHIO COUAJIBHBIX nu FYMaHI/ITapHI)IX JAUCIUIIIINH,
pa3BUTHE MOTHUBAIMU K NPEACTOSLIEMY CAMOOIPEACIICHHUIO.
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1.3.2. Il.nanupyemble pe3yJbTAThl 0CBOEHHS 00111e00pa30BaTeJIbHOM IUCIUILUIUHBI B
coorBercTBMU ¢ PI'OC CIIO

Oco0oe 3HayeHHWe [AUCUUIUIMHA HMeeT Npu (POPMUPOBAHUM U Pa3BUTUU  OOMIMX
KOMIIETEHLIH:

Kon w HamMeHOBaHme

bopMupyeMbIX [1naHupyeMsble pe3yabTaThl OCBOCHHS JUCIMITINHBI
KOMIIETCHIIUH (019111( JucnunnuzapHsie
OK 01. Beibupars B yacTtu Tpy10BOro BOCIUTAHUS: - chopMHpOBATH 3HAHUSI O MECTE H
CHoCOOBI penIeHus 3a1a4 - TOTOBHOCTb K TPYAY, OCO3HAHHUE | pOIX OMOJIOTHH B CUCTEME
npodeccruoHaIbHOMN LEHHOCTH MAacTepCTBa, TPYAOIIO0HE; €CTECTBEHHBIX HayK, B
JESITEIbHOCTH - TOTOBHOCTh K AKTUBHOH | OPMHUPOBAHNU COBPEMEHHON
MIPUMEHUTEIBHO K | IESITENbHOCTH TEXHOJIOTMUECKOW U | €CTECTBEHHOHAYYHOH KapTHHBI
pas3InYHBIM KOHTEKCTaM colranbHON HaIpaBJIEHHOCTH, | MUpPA, B IIO3HAaHUU 3aKOHOB
CIOCOOHOCTh MHUIIMUPOBATH, NPUPOJBl U PEIICEHWH >KU3HEHHO
IUIAaHUPOBaTh M CaMOCTOSTEIBHO | BaXKHBIX COLIMAIbHO-ITHUCCKHUX,
BBITOJIHSTDH TaKyIo I€ATEIbHOCTD; 3KOHOMUYECKHUX, SKOJIOIHYECKUX
- HMHTEpeC K Pa3NUuHBIM cdepaM | mpobseM YeToBeUeCcTBa, a TakkKe B
npodecCHOHANBHON AEATETBHOCTH, PELICHUN BOIIPOCOB PALIMOHATIBHOTO
OBJIaJICHHE YHHUBEPCAJIBHBIMU | MPUPOJIONOIH30BAHUS; B
yueOHBIMU MTO3HABATEIBHBIMU (hopMHpOBaHUHM TEHHOCTHOTO
NEeHCTBUSMU: OTHOILIEHUS K TIPUpOJE, OOIIECTBY,
a) 0a30BbIEC JIOTHUECKHE NEHCTBUS: YeIIOBEKY;
- CaMOCTOSITENBHO (OPMYIHUPOBATH U | - 0 BKJIAJE POCCHHCKHX H
aKTyaJIu3UPOBaTh npobeMy, | 3apyOexKHBIX yUEHBIX - OHOJIOTOB B -
paccMaTrpuBaTh €€ BCECTOPOHHE; pasBUTHE OHOJIOTHH;
- yCTaHaBJIMBAaTh CYILECTBEHHBIN | - (hyHKIIMOHATBHON IPAMOTHOCTH
MIPU3HAK WJIN OCHOBAHMS IJIS YeJIoBeKa IS PELIeHUsI
CPaBHCHUS, KIIaCCH(pUKALIMH U | )KU3HEHHBIX MIPOOIeM, yMETb
000011eHus; BJIAJIEET CUCTEMON OMOJIOTMYECKUX

- ONpENENATH LEIU  ACATEIBHOCTH, | 3HAHUM, KOTOpAasl BKJIIOYAET:
3a7laBaTh IapaMeTpPbl M KPUTCPUH UX | 0CHOBOIOJIATAIOIINE
NOCTHKCHHUS, OHMOJIOTHYECKe TEPMUHBI U

- BBUIBIITE  3aKOHOMCPDHOCTH M | mOHATHUS (JKWU3Hb, KJIETKA, TKAHb,
NpOTUBOPEYHA B  pPAaCCMATPHUBACMBIX | opraH, OpraHu3M, BUJ, IIOIIYJIALINS,

SIBJICHUSX, JKocHucTeMa, OnoreHo3, onocdepa;
- BHOCHUTbH KOPPEKTHBBI B | MeTaboIIM3M, TOMEOCTA3,
ACATCIbHOCTD, ONCHUBATH | KJIETOYHBI UMMYHHUTET, OHMOCHHTE3
COOTBETCTBUE ~ PE3YJbTATOB  LEISM, | Genka, GHONOIHMEpSI,

OLICHUBATH PUCKH MOCIIEACTBHUIM JUCKPETHOCTD, CAMOPET YIS,
ACATCIIbHOCTH, CaMOBOCIIPOU3BEICHUE,

- PpasBUBAaTb KPCATUBHOC MBIIUICHUE | HacieACTBEHHOCTh, N3MCHUHBOCTD,
IIPH PEIICHUN KU3HEHHBIX MTPOOIIEeM; 5HEPro3aBUCHMOCTb, POCT U

0) 0a30BLIE HMCCIICI0BATENBCKHE | pasBUTHE);

JEUCTBUA: OMOJIOTHYECKHE TEOPHH:

- BlajeTh  HaBblkaMH  y4eOHO- | - kjeTrouHas teopust T. llIBaHHa,
UCCIICZIOBATENILCKOM M TPOCKTHOW | M. Illneiinena, P. Bupxosa;
JIESTEIIPHOCTH, HABBIKAMH PA3PEUICHUST | - KIIOHAJIbHO-CEJIEKTHBHOIO
pooeM; ummynuteta I1. Dpnux, W.H.

- BBUBJIATH NPUYMHHO-CIIEICTBEHHBIE | MeYHHMKOBA, XPOMOCOMHAs
CBSA3M W aKTyaJlM3UpOBaTh 3aJayy, | TeOpHs HACIEACTBEHHOCTU
BBIIBUIaTh THUIOTE3y €€ pemienus, | T.MopraHa;

HaxXoJUTh apryMCHTBI AL | - 3aKOH 3apOJbILIEBOro cxoacTea K.
JI0Ka3aTeybCTBA CBOMX YTBEPKICHUH, | Bopa;

3a/1aBaTh MAapaMeTpbl W KPUTCPHU | - HBOMIOIMOHHAA TeopusY.
peuieHus; JlapBuHa, CHHTETHYECKAS TEOPHs

- AHAJIM3UPOBATH IOJYUCHHBIC B XOIC




peleHus 3a1aun pe3yJIbTaThl,
KPUTHYECKHU OILICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBAThH
HW3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTh 3HAHUS B
MO3HABAaTEJIIBHYID M  MNPaKTHYECKYIO
00J1aCTH )KU3HEAEITENHLHOCTH;

- YMETh HUHTEIpUpPOBaTh 3HAHUA U3
Pa3HBIX IPEIMETHBIX 001acTeH;

- BBIABUIaTb HOBBIE WJIEH, NpPEAJIararb
OpUTHHAJIbHBIE TIOJIXO/Ibl U PEIICHUS;

CIIOCOOHOCTh MX MCITOIb30BaHUS B

MO3HABATEILHON U COLMAILHOM

MPaKTHUKE.

3BOIIIOIINAY, TECOPHUS aHTPOTIOTCHE3a
Y. apBuHa;

- Teopus bnoreornenosa B.H.
Cykauéna;

- yuenust H.1. Basunosa - o
IlenTpax MHOT00Opa3usI U
MIPOUCXOXKICHUS KyTbTYPHBIX
pacreHuii;

- A.H. CesepmioBa - 0 myTsx u
HaIPaBIIEHUSIX YBOIIOIINH;

- B.I. Bepnanckoro - o buocdepe;
- 3aKOHBI (eqUHO00pa3us TOTOMKOB
IIEPBOTO MTOKOJICHHS, PACTIETIICHIS
MIPU3HAKOB, HE3aBUCUMOTO
HACJICIOBAHUATIPU3HAKOB [ .
Menpens, CIeICHHOTO
HAaCJIeIOBAaHUATIPU3HAKOB H
HaApYyIICHUs CUEIUICHUs reHoB T.
Moprana;

FOMOJIOTHYECKUX PSIIOB B
HACJIEICTBEHHON U3MEHYMBOCTHU
H.W. BaBusnoBa, reHETUYECKOTO
paBHOBecusa Jx. Xapau u B.
BaitaGepra;

-3apojbImeBoro cxonacta K.bapa,
OMOTeHETUYEeCKOT0 3aKOHa J.
I'exkens, @. Mromtepa);

- IPUHIIMITEI (YUCTOTHI TaMET,
KOMIUIEMEHTapHOCTH); MPaBUIIa
(Munumyma 1O. JInbuxa,
9KOJIOTHYECKOMITUPaMUJIbI YK CETI,
01OMacChl ¥ PHEPTHH);

- TUIOTE3kI (KoarepBaTtHoi A .
Omnapuna, nepsuyHoro OyiasoHa [Ix.
Xonpaeitna, mukpochep C. Dokca,
puboszuma T.Yek);

- chopMupOBaTH YMEHUS
PacKphIBaTh COJICPIKAHUE
OCHOBOIIOJIATAOIIUX
OHMOJIOTHYECKUX TEOPUH U TUIIOTES:
KJIETOYHOM, XPOMOCOMHOW,
MYyTallMOHHOM, SBOIIOLIMOHHOM,
MIPOUCXOXK/ICHUS KU3HU U YEIOBEKa;
- BIIQJICHUE CUCTEMOU 3HaHUH 00
OCHOBHBIX METOZax HAyYHOI'O
MO3HAHUS, UCTIOIH3yEMBIX B
OMOJIOTMYECKUX HCCIIeIOBAHUSIX
JKUBBIX 00BEKTOB U 3KOCHUCTEM
(omucanue, U3MepEeHHE,IPOBEACHUE
HaAOJIOICHHI );

- crIoco0amHu BBISIBJICHHS U OIICHKH
AHTPOIIOTCHHBIX U3MEHEHHUH B
MPUPOJE;

- chopMHpOBaTH YMEHUS
PpacKphIBaTh OCHOBOITOJIATAIOTITHE
OMOJIOTHUYECKHE 3aKOHBI U
3akoHomepHoctH (I'. Mengens, T.




Moprana, H.W1. Baunosa, 3.
I'exkens, @. Mromnepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K
KHUBBIM CHCTEMaM;

- YMETh BBLACISTH CYIIECTBEHHBIE
MIPU3HAKU:

- CTPOEHUS BUPYCOB, KIETOK
POKapUOT U DYKAPHOT;
-OJTHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHNU3MOB,
BUJIOB, OMOT€0IIEHO30B, SKOCUCTEM H
ouochepsr;

- CTPOEHUS] OPTaHOB M CHCTEM
OpPraHOB pacTEHHM, )KHUBOTHBIX,
YeNoBeKa;

- TIPOIIECCOB YKU3HENEATEIHHOCTH,
MIPOTEKAIOIUXB OpraHu3Max
pacTeHUiA, )KUBOTHBIX U YEIOBEKa,

- OMOJIOTHYECKHUX TIPOIIECCOB:

- oOMeHa BerecTB(MeTa00anu3M),
UHQOPMAIUH U TPEBPAILICHHS
9HEPruu,0poKeHH s, aBBTOTPOGHOTO
1 TeTepOTPO(HOTO TUTIOB TUTAHHUSA,
(hoTocHHTE32 U XEMOCHHTE3A,
MHTO3a, Meii03a,raMeTOIrcHE3a,
sMOpHoreHesa,
ITOCTIMOPHUOHAIIEHOTO Pa3BUTHSI,
Pa3MHOKEHUS], THANBUAYAITLHOTO
pa3BUTHsAOpPTraHnu3Ma (OHTOreHe3a),
B3aMMO/ICHCTBHUS T€HOB,I'€TEPO3HNCA;
JICHCTBHI HCKYCCTBEHHOI'O 0TOOPA,
cTabmm3upyromero. J[Bmwkymero u
Pa3pBIBAOIIETOECTECTBEHHOTO
otOopa;

- AIJIONATPUYECKOTO U
CUMIIaTPHYECKOTO
BUI000pa30BaHMS;

- BIMSTHUSL ABHKYIIUXCHJ SBOJIOINH
Ha reHO(OH T MOMYJISIINY;
~IpUCTIOCOOJICHHOCTH OPTaHU3MOB K
cpejie 0OMTaHNs, YepeOBaHUS
HaIlpaBJICHUH 3BOJIIOLUY;

- KpyrOBOPOTABEIIECTB 1 MTOTOKA
9HEPTUH B IKOCHCTEMAX;

- IprOOPECTH OMBIT IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHMSI, UCTIONIBb3YEMBIX B
OMOJIOTHHN: HAOJIIOIEHNS U OIIUCAHUS
JKHUBBIX CHCTEM, TIPOIIECCOB
SIBIICHUH; OpraHu3allui 1
NpOBeJICHUS OMOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIIBUKECHHUSI
TUIIOTE3, BBIABIATH 3aBUCIMOCTH
MEXy UcCIelyeMbIMU
BEJINYMHAMHU, OOBSICHSATD
NIOJTy4EHHbBIE Pe3yIbTaThl U
(hopMynHpOBaTh BBIBOJBI C




HCIIOJIb30BAHUEM HAayYHBIX
TOHSITUH, TEOPUI U 3aKOHOB;

- chopMHpOBATH YMEHUS BHIIEISTH
CYIIIECTBCHHBIC MPU3HAKU BUPYCOB,
KJICTOK ITPOKAPUOT U 3YKAPHOT;

- OMHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHNU3MOB,
BHJIOB, OMOTI'€OI[CHO30B U
JIKOCHUCTEM; - 0COOEHHOCTH
MPOTIECCOB OOMEHA BEIIECTB U
MIPEBPAIICHUS SHEPTHH B KIIETKE,
(hoTocuHTE3a, MIACTUYECKOTO U
SHEPTeTHUYECKOTO 0OMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a,
OILUTOIOTBOPCHMSI, PA3BUTHS U
pPa3sMHOKEHUS, HHIANBUIYAITEHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
0OpBOBI 32 CYIIIECTBOBAHUE,
€CTEeCTBEHHOT00TOODA,
BHI000pa3oBaHMs,
MIPHUCIIOCOOJIEHHOCTHOPTAHU3MOB K
cpelie OOMTaHUs, BIUSHUS
KOMITOHEHTOB SKOCHUCTEM,
AHTPOTIOTCHHBIX U3MEHEHHI B
3KOCHUCTEMAaXCBOEU MECTHOCTH,
KpyroBOpOTa BEMIECTB U
TIpeBpalieHned HePrun B bnocdepe;

- chopMHPOBATH YMEHUS IPUMEHSTh
IMMOJTYYCHHBIC 3HAHUAIIA
00BSICHEHHS OMOJIOTHYIECKHX
IIPOLIECCOB U SIBJICHUH, IS
MIPUHATHUS IPAKTUYECKUX PEILICHUN B
MTOBCETHEBHOM KHU3HU C TEIBI0
obecnieueHns 0€30MMaCHOCTH CBOETO
3JI0POBBS U 3[I0POBbS OKPYKAFOIINX
JOJIeH, COOFOIEHUS 3J0POBOTO
o0pas3a KU3HH, HOPM IPaMOTHOTO
MIOBEAECHUS BOKPYKAIOIIEH
MIPUPOJIHON cpe/ie;

- MIOHNMAaHUEHE00XOTUMOCTH
HCIIOIB30BaHUS TOCTHKECHUMN
COBpPEMEHHOW OMOJIOTUH U
OMOTEXHOIIOTHH /ISl pAIlHOHATBHOTO
MIPUPOJIOTIOIH30BAHUS;

- YMCHHCHUCIIOJIb30BAaTh
COOTBETCTBYIOIINE apTyMEHTHI,
OHMOJIOTMYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY ISl IOKa3aTeJIbCTBA
POJZICTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII;

-B3aUMOCBSI3H OPTaHU3MOB H CPE/IbI
O6I/ITaHI/I$[; C€ANHCTBA YCJIOBCUYCCKUX
pac;

- HEOOXOIMMOCTH 37J0POBOTO 00paza
JKU3HH, COXpAHEHHUS Pa3HOO0pa3us
BUIOB U DKOCHUCTEM, KaK YCIIOBUA
COCYIIIECTBOBAHHMSI IPUPOJIBI U




YeJI0BEYECTRa,
- c(OpMHPOBATH YMEHUS pEeIlaTh
OMOJIOTMYECKHUE 33Ja4H, COCTaBIISATh
TEeHOTHITUYECKUE CXEMBI
CKpELIMBaHUS I Pa3HBIX TUTIOB
HacJIeI0BaHUs IIPU3HAKOB Y
OpPIraHU3MOB, COCTABIIATH CXEMBI
nepeHoca BEIIeCTB U YJHEPTUH B
IKocHcTeMax (LeTu MUTaHus,
IIUILEBBIE CETH), BBISBIIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3H
MEXKIY HcCIe yeMbIMU
OMOJIOrHYECKUMH 00BEKTAMHU,
NpOLIeCCaMHt U SIBJICHUSIMU;

- IenaTh BHIBOABI M IPOTHO3BI HA
OCHOBAHUH MTOJTyYEHHBIX
PE3yNbTaTOB,;

- chopMHpOBATH YMEHUS
KPUTHYECKH OLIEHUBAThH
rH(OPMAITHIO OHOIOTHYECKOTO
CoJiep KaHusl, BKITIOYAIOIIYIO
IICEBAOHAYYHbIC 3HAHUA U3
Pas3JIn4YHBIX UCTOYHHUKOB (CpeacTBa
MaccoBOW MHpOPMAIIH, HAYIHO-
MIOTYJIApHBIE MaTepHalIbl);
HHTEPIPETUPOBATH STHUECKHE
ACIIEKThl COBPEMEHHBIX
UCCIIeI0BaHNI B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

- paccMaTpHuBaTh II00aIbHbIE
9KOJIOTHYECKHUE MTPOOIEMBI
COBPEMEHHOCTH, (POPMHPOBATH IO
OTHOLICHHUIO K HUM COOCTBEHHYIO
NO3ULHI0, YMEHUE OLICHUBATh
ITHYECKHE aCTIEKThI COBPEMEHHBIX
ucclieIoBaHui B 001acTu
OMOTEXHOJIOTUH U T€HETUYECKUX
TEXHOJIOTHH (KIIOHUpPOBaHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHHE,
HalpaBJICHHOE U3MEHEHHE TreHoMa U
CO3JIaHKE TPAHCTEHHBIX
OpraHU3MOB);

- c(opMHpOBATH YMEHHUS CO3aBaTh
COOCTBEHHBIE MMCHbMEHHBIE U
YCTHBIE COOOIIEHHSI HA OCHOBE
Oouonornyeckoit HHGopMauu U3
HECKOJIbKHX HCTOYHUKOB,IPAMOTHO
WCIIOJIb30BaTh MOHATUUHBINA
amnmapar OMOJIOTHH;

- YMETh BBIABUTaTh TUIIOTE3bI,
NPOBEPSITH UX
OKCIICPUMCHTAJIBHBIMU CPEACTBAMU,
(hopMynupys 1eIb UCCIIEAOBAHNS,
aHaJIM3UPOBATH ITOJyUYCHHBIE
PE3YIbTAThI U A€J1aTh BBIBOAKI,

- IpUHUMAaTh y4aCTUC B HAYYHO-
HCCIIEA0BATENbCKOH padoTe 1o
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OMOJIOTHH, SKOJIOTUU U MEIULINHE,
MIPOBOAMMON Ha 0a3eIIKOIBHBIX
Hay4JHBIX OOIIECTB U IyOJIUIHO
NPEACTABIATh MOyYeHHBIE
pe3yAbTaThl HA Y4eHUUECKUX
KOH(epeHInIXpa3HOTro YPOBHS,

OK 02. Mcnonb3oBath
COBPEMECHHbIC CPE/ICTBA
NOMCKa,aHaIn3a 1
UHTEPIIpETAIUH
MHPOpPMaLUH U
UH()OpMALMOHHBIC
TEXHOJIOTHH JIJIs
BBITTOJTHEHHUS 32144
poheCcCHOHANTBHOMN
JIeSITeTIBHOCTH

B o6macTi meHHOCTH HAYIHOTO
TIO3HAHMUSL:

- cOPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00IIeCTBEHHOW MPAKTUKH, OCHOBAHHOT'O
Ha JHANore KyJabTyp, CIIOCOOCTBYIONIETO
OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHHE SI36IKOBOW H
YHUTATEIBCKON KYJIBTYpPBI KaK CPeCTBA
B3aUMOJICUCTBUS MEXY JIOJIbMU U
IMO3HAHUA MUPaA,

- OCO3HAHUE [IEHHOCTH Hay4YHOU
JACATCIIBHOCTHU, TOTOBHOCTH
OCYILIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATEIIECKYIO IESITEEHOCTD
WUHIMBHIYaJIHHO H B TPYIITIE.
OBnajieHuEe YHUBEPCATHLHBIMU
y‘Ie6HLIMI/I IIO3HaBaTCIbHbBIMU
JEACTBUSIMH:

B) pabora ¢ nHpoOpMaLnei:

- BJIaACTh HaBbIKaMU IMOJTYUCHU A
UH()OpPMALIH U3 HCTOYHUKOB PAa3HBIX
THIIOB, CAMOCTOSITEIIEHO OCYIIECTBIISITh
TIOWCK, aHAJIN3, CHCTEMATHU3AIINIO U
UHTEpIPETANIO MHPOPMAIIUU
Pa3IMYHBIX BUIOB U (GOPM
MpeJICTaBJICHUS;

- CO3/IaBaTh TEKCTHI B PA3IMYHBIX
(dopmaTax ¢ yueToMHa3HAYCHUS
WHPOPMAITUH U 1IeJICBON ayTUTOPHH,
BBIOMpAsi ONTHMAIBHYIO (popMy
NPE/ICTaBICHHS U BU3YyaJIU3alnH;
OLICHMBATh JIOCTOBEPHOCTb,
JICTUTUMHOCTDb I/IH(i)OpMa]_[I/H/I, (M)
COOTBETCTBHE MPABOBBIM U MOPAJILHO-
TUYECKUM HOpMaM;

- UCTIONIB30BaTh CPEJICTBA
WHPOPMAITUOHHBIX U
KOMMYHHKALIMOHHBIX TEXHOJIOTHIA B
PEUICHUN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U OpTaHU3AlIMOHHBIX
3a1a4 ¢ coOmoIeHueMTpeOOBaHN
SPrOHOMHUKH, TEXHUKH O€30MIaCHOCTH,
THUTHEHBI, PeCypcocOepexeHHS,
IIPAaBOBBIX U STUYCCKUX HOPM, HOPpM
MH(POPMAIMOHHOHN 0€3011aCHOCTH;

- BJIaACTh HaBbIKaMU paCIiO3HaBaHUA U
3alIUThl UHPOPMAIIHH,
MH(POPMAIIMOHHOHN 0€3011aCHOCTH

- chopmMupoBaTH yMEHUS
KPUTUYECKU OL[CHUBATh
UHQOPMAIUIO OMOIOTUYECKOTO
CoJIepKaHus, BKIIIOYAIOIIYIO
TNICEBJIOHAYYHBIE 3HAHUS U3
Pa3IUYHBIX KICTOYHHUKOB (CpeaCcTBa
MaccoBOi MH(pOPMAIIIH, HAYTHO-
MTOMYJISIPHBIE MaTePUAIIbI);

- HHTEPIPETUPOBATH STHYECKHE
ACTIEKTHI COBPEMEHHBIX
HCCIEIOBAHUN B OMOIOTHH,
MEIUIMHE, OMOTEXHOIOTHH;

- HTHTEPIIPETUPOBATL ITUYECKUE
ACTIEKTHI COBPEMEHHBIX
UCCJIeI0BaHN B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

- paccMaTpuBaTh rI00abHBIC
HKOJIOTUYECKHE ITPOOIIEMBI
COBPEMEHHOCTH, (POPMHPOBATH T10
OTHOLICHWIO K HUM CO6CTBCHHyIO
MTO3UIINI0, YMEHHE OIICHUBAThH
ITHYECKHE aCIeKThl COBPEMEHHBIX
UCCIIeIOBaHuH B 001acTH
OMOTEXHOJIOTUU ¥ TEHETHYECKUX
TEXHOJIOTH (KJIOHUPOBAHNE,
HCKYCCTBEHHOE OILIOIOTBOPEHHE,
HampaBlIeHHOE N3MEHEHHE TeHOMa U
CO3/IaHNE TPAHCTEHHBIX
OpraHU3MOB);

- chopMHPOBATH YMEHHUS CO3/1aBaTh
cOOCTBEHHBIE TICEMEHHBIE U
YCTHBIE COOOIIIEHHSI HA OCHOBE
ononormyeckoit nHGopMaImu u3
HECKOJIbKUX UCTOYHHKOB,[PAMOTHO
UCIIOJIb30BaTh MOHATUITHBIN
anmnapat OMOJIOTHU.
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JIMYHOCTH.

OK 04. D¢pdextuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B

KOJUICKTUBE ¥ KOMaH/IC

-TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSTETIbHOCTH U
CaMOOIIPEEICHUIO;

-OBJIaZICHHE HaBbIKAMU y4eOHO-
HCCIIeIOBATENIbCKOM, IPOSKTHOMN U
COITMATLHOM JCSITEITHEHOCTH;

- OBJIa/ICHUE YHUBEPCANbHBIMU
KOMMYHHKAaTUBHBIMH JEHCTBUSIMU:

0) coBMeCTHAS JEATEITHHOCTD:

- IOHUMATh U UCIIOJIb30BATh
MPEeUMYIIEeCTBa KOMaHJHOH U
MHIUBUAYaIbHON paboThl;

- IPUHUMATh LI€JIM COBMECTHOM
JeSITeIbHOCTH, OPraHU30BBIBATHH
KOOPAMHHUPOBATH JEHCTBUS 110 €€
JOCTIKEHHIO: COCTABIIATH IIJIaH
JIEHCTBUN, PACIPEAENISTH POJIA C yUETOM
MHEHHH Y4aCTHUKOB 00CYKIaTh
pe3ybTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BHIMOJHATH paboTy
B YCIIOBHSIX PEATBHOTO,BUPTYAIBHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBUS;
OCYILECTBIISITH NO3UTUBHOE
CTpaTETHYECKOE TIOBE/ICHUE B
Pa3INYHBIX CUTYaIHSX, TPOSBIATH
TBOPYECTBO M BOOOPAKEHHE,0BITH
WHHULIMATHBHBIM

OBnajeHue yHUBEPCATHLHBIMU
PEryJSITUBHBIMU JIEHCTBUSAMU:

T) IpUHSTHE Ce0s U IPYTHX JIFO/ICH:
NPUHUMATH MOTHBBI U apTyMEHTHI
JpYyTUX JIIOJeH IPU aHATU3EPE3Y/IBTaToB
JeSITENBHOCTY,

MpU3HABaTh CBOE IPABO M MPaBO
JPYTUX JIOJIEH Ha OUIMOKH;

pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHUP
C MO3MIIMU JPYrorovyesioBeka

- c(opMHPOBATH YMEHUS CO37aBaTh
COOCTBEHHBIE TUCEMEHHBIE U
YCTHBIE COOOMIEHUS HAa OCHOBE
Ouonornueckoil HHGopMamu 13
HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
HCTOJIb30BaTh MOHITUIHBIN anmnapar
OHOJIOTHH;

- YMETh BBIIBUT'aTh TUTIOTESHI,
TIPOBEPATH UX
9KCIEPUMEHTATLHBIMH CPEACTBAMH,
(hopMynHpys LeIb UCCIIEIOBaHuUS,
aHAIN3UPOBATH MTOTYICHHBIC
pEe3yIbTaTHI U ICNATh BBIBOIBI;

- IPUHUMATH Y4acTHe B HAyYHO-
HCCIIEeIOBATEIHCKON padoTe 1o
OMOJIOTHH, SKOJIIOTHH U MEULINHE,
MIPOBOIUMON Ha 0a3eIIKOIbHBIX
HAYYHBIX OOIIECTB M MyOIMYHO
MIPEICTABIIATH TTOTYYCHHBIC
pe3yAbTaThl HA YIeHUUIECKUX
KOH(EPEHLIUAXPA3HOTO YPOBHSL.

OK 07. ConeticTBOBaThH
COXPaHCHHIO
OKpYIKaroIe cpeipl,
PeCYpPCOCOePEIKEHUIO,
NPUMEHATh 3HaHUS 00
WU3MEHECHUH KJINMAaTa,
MIPUHLIMTIBI OEPEKITNBOTO
NPOU3BO/ICTBA,

3¢ (eKTUBHO JIEHCTBOBATH
B UPE3BBIYANHBIX
CHUTYAIHsX

B o6macTi 9KOI0THUECKOT0 BOCITATAHMS:

- ¢(hOpMHUPOBAHHOCTDH HKOJIIOTUIECKON
KYJIbTYpbl, IOHUMAaHUE BIUSHUS
COITMATHPHO-?)KOHOMHYECKHX MTPOIIECCOB
Ha COCTOSSHUEIPUPOHOMN U COLIMAIbHOMN
Cpellbl, 0CO3HAHUE II00ATLHOTO
xXapakTepa 3KOJIOrHUeCKUX IpodJieMm;

- INTAHUPOBAHKE W OCYIIESCTBICHUE
JIEUCTBUI B OKPY’KAIOIIEH cpeie Ha
OCHOBE 3HAHUS LeJIel yCTOMYHNBOTO
Pa3BUTHS YEJIOBEUECTBA,

- aKTUBHOE HETIPUATHE ACHCTBUH,
MIPUHOCSIIUX Bpea OKPY>Kalollel cpee;
- YMEHHUE IPOTHO3UPOBATH
HEOIaroNpHUATHBIE YKOJIOTHUSCKIE
MOCJIENICTBUS NMPEANPUHUMAEMbBIX
JIEHCTBUN, NIpeAOTBpallaTh UX;

- pacIIMpeHHE OTBITA A TEIBHOCTH
AKOJIOTMYECKOI HANpaBIEHHOCTH;

- BJIaJeTh CUCTEMO 3HaHMI 00
OCHOBHBIX METO/aX HAYYHOTO
MO3HAHMS, UCTIOIH3yEMBIX B
OMOJIOrMYECKUX HCCIIEIOBAHUSIX
JKUBBIX 00BEKTOB U DKOCHUCTEM
(omucanue, u3MepeHne, IPOBEICHIE
HaOJIOICHMIA);

- CIT0cO0aMu BEISIBIICHUS U OIIEHKH
AHTPOTIOTCHHBIX U3MEHEHUI B
MIPHUPO/IE;

- YMETb BBIABJISATH OTJIMYUTEIbHBIC
MIPU3HAKH JKUBBIX CUCTEM, B TOM
YHCIie TPUOOB, PaCTEHHIA, YKUBOTHBIX
1 YeJI0BeKa; MPUCIIOCOOICHHOCTD
BHJIOB K Cpe/ie OOWTaHMSI,
a0OMOTHYECKUX U OMOTHUYECKUX
KOMIIOHEHTOB DKOCHCTEM,
B3aUMOCBSI3€ll OPraHU3MOB B
C000IIIeCTBaX, aHTPOIIOTCHHBIX




12

- OBJIaACHHEC HaBBIKaMH y‘lC6HO- H3MCHCHMI B DKOCHCTEMAaX CBOCH
HCCHGI[OB&TCHBCKOﬁ, HpOGKTHOﬁ n MCCTHOCTH,
COLIPIaJ'ILHOﬁ JCATCIBbHOCTH. - YMETb BbIACJIATH CYIICCTBECHHBIC

NpU3HAKU OMOJOTHYECKUX
IpOIIeCcCOB: 0OMEHA BEIIIECTB
(MeTaboam3M), HHGOPMAITHA U
IIPEBPALLCHNS SHEPTUH,0pOKEHNUS,
aBTOTPOQHOTO U TeTePOTPOPHOTO
THUIIOB IMTaHUA, POTOCUHTE3a U
XEMOCHHTE3a, MUTO03a, MEH03a,
raMeTorenesa, SMOpHOreHesa,
MNOCTAMOPHUOHAIBHOTO PAa3BUTHS,
PasMHOXKEHUSI, UHIIUBUYaJIbHOTO
pa3BuTHA OpraHu3Ma (OHTOT€HE3a),
B3aUMOJICHCTBUS T€HOB, [ETEPO3HCA;
- IEHCTBHUI NCKYCCTBEHHOTO 0TOODA,
CTaOMIIM3UPYIOIIETO, ABMXKYILETO U
Pa3phIBAIOIIETO ECTECTBEHHOTO
otOopa;

- AIJIONIATPUYECKOro U
CHUMITaTPHYECKOTO
BUJI000pa30BaHUS; - BIHSHUS
JBIDKYLIXCHIT 3BOJIFOLIUH Ha
reHO(OH/T TIOIYJISALINH;
NPUCTIOCOOICHHOCTH OPTaHU3MOB K
cpene oOUTaHuUs, YepeaOBaHUs
HaIpaBJICHUN 3BOJIOLUY;

- KPYroBOpOTa BEUIECTB M MOTOKA
9HEPTUU B DKOCHUCTEMAaX.

IIK 6.2 OcyliecTBIATh TEKyllee IJIAHUPOBAHHUE, KOOPAUHALUIO AESTEIbHOCTU
MOMYMHEHHOTO TepcoHajla C YYeTOM B3aWMOACWCTBUS C  APYTUMHU
MOApa3ICTICHUSIMU.

IIK 6.3 OpraHu3oBBIBaTh PECYpCHOE OOECICUEHUE JCSATCIBHOCTH IMOAYHHEHHOTO
repcoHaa.

IIK 6.4 OcCylIecTBIATh OPraHU3alMId M KOHTPOJb TEKyIIeH JesATelbHOCTU

MMOJYMHCHHOI'O IIEPCOHAJIA.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO# padoThI

Bup yuedHoii paboTbl

Oobvem uacoe

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 72
B TOM YHUCIJIE:

OCHOBHOe coJiep:KaHue 70
B TOM YHUCIJIE:

TeopeTHYecKoe 00yueHue 28
JIa00OpATOPHBbIE 3AHATHS 12
NpaKkTHYeCKUe 3aHATHSI 30
IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojepsKaHue (conep:xanue 8
NPHUKJIATHOT0 MO/YJIs)

TeopeTH4YecKoe o0yyeHue 8
NpPaKTHYeCKHe 3aHATHUSI 0
JIabopaTopHbIe 3aHSITHS 0
IIpome:kyTouyHas arTecranus - 1M depeHHPOBaHHBIN 32a4eT 2
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2.2. TemaTn4yecknii miaH u coaepxxkanue yueonoi qnucuuniannubl 01.02.03 buosorus

HaumenoBaHue pa3jiesioB u
TeM

Conep:kanue y4eOHOIro MaTepuaJia, JJadopaTopHble U MPaKTHYecKne padoThl.

O0BbeM yacoB

dopmMupyemblie
KOMIIeTEeHIIUN

2

3

Pa3zoen 1. Knemka — cmpykmypHo-@yHKUUOHAIbHASA eOUHUUA HCUBO2O

18

Tema 1.1. Buogorus Kak
HayKa. oomas
XapaKTePUCTUKA KU3HH.

OcHoBHoOe coJep/kaHue

2

Teopernueckoe o0yueHue:

Buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMu: OMOXuMusi, Onodusnka,
OnoHMKa, reHoreorpadus u ap. Poias u mecto 6nosioruu B hOpMHUpPOBaHUA
COBPEMEHHOW HayYHOUM KapTHHBI MUpA. 3HaAUCHUE OMOoJIorndeckux 3Hanui. Mcropus
Ouosorun. 3HaueHue IUTOJIOTHH JIJIsl pPA3BUTHUS OMOJIOTUU M TIO3HAHUS IPUPOIBI.
MeTo/ bl IUTOJIOTUN: MUKPOCKOITHS, XpoMarorpadus, 3eKTpodopes, MeToa
MEYEHBIX aTOMOB, AuddepeHnnaabHoe HeHTpUyrupoBanue, KyinbTypa KIETOK

2

OK 02

Tema 1.2. CrtpykKTypHO-
dyHkumnoHanbHaA
OpraHu3anms KJeToK.

Coaep:xaHue yueOHOro MaTepuaJia

Teopernueckoe o0yueHmue:

Knerounas teopus (T. IlIBann, M. neiinen, P. Bupxo). OcHOBHbIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOU TeOpUH. THUIIBI KIIETOK: SyKapuOTHYECKas U
npokapuoTnueckas. CpaBHUTENbHASA XapaKTEPUCTHUKA KJIETOK 3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, rprOHOIT). CTpoeHHEe TPOKAPUOTUYECKON KIIETKH.
Oco6eHHOCTH CTPOEHUS reTepoTpoHON U aBTOTPO(PHOI MPOKAPHOTHUECKUX
kieTok. CTpoeHue mia3MaTuueckoid MeMOpaHbl. TpaHCIOPT BEIIECTB uepes
I1a3MaTHYECKYI0 MEMOpaHy: MacCCUBHBIN U aKTUBHBIN. DHAOIUTO3: MMHOLUTO3,
¢baronuros. Dx3o01uTo3. O6010UKa UM KJIETOYHAs cTeHKa. CTPYKTypa U QyHKLIUU
KJIETOYHOM CTEHKU pacTeHUM, TpHOOB.

JlabopaTopnasi padora Nel
«KireTounble MEXaHU3MEBI T€eHETHIECKUX IIPOIECCOB

OK 01
OK 02
OK 04

Tema 1.3. CTpoenue
KJIETKH

JlabGoparopHnasi padora Ne2

JlaGoparopHas pabota «CTpoeHue KIeTKH (pacTeHusl, KUBOTHbIE, TPUOBI) U
KJICTOYHBIE BKIIIOUEHHUS (Kpaxmall, KApOTUHOUIBI, XJIOPOIIACThI, XPOMOILIACTHI )»
HpI/IO6peTeHI/Ie OIlbITa TPUMCHCHUS TEXHUKN MUKPOCKOIIUPOBAHUWS ITPU BBIITOJIHECHUN
abopaTOPHBIX padoT.

[ToaroroBka MUKpONpenapaToB, HAOIIOIEHHE C TOMOIIHIO MUKPOCKOIA, BHISIBICHHE
pa3nuuMii MeXly U3y4aeMbIMU 00bEKTaMH, HHTEPIPETAIHs HAOII0AaEMBIX SIBICHUH,
¢dopMyIHpOBaHNE BBIBOJIOB

OK 01
OK 02
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Tema 1.4. BupycHble u
0aKkTepuajbHbIE
3a00J1eBaHUA

Conep:xanue yueOHOro MaTepuaJia

IIpakTnyeckas padora Nel

Ny

Bupychbie u 6aktepuanbHbie 3a00neBanus. OOIIMe MPUHIIUITH UCTIOIH30BAHUS
JIeKapCTBEHHBIX BemecTB. OcOOEHHOCTH MPUMEHEHUSI aHTHOMOTHKOB.

[IpencraBieHre YCTHBIX COOOIICHUN C MPE3CHTAIUEH, TOArOTOBICHHBIX IO
MEPEYHI0 UCTOYHHUKOB, PEKOMEHI0BAaHHBIX MIPETOAaBaTeIEM

Tema 1.5.
CrpykrypHoO-
(pyHKuMoOHANBbHBIC
daxTop
HACJIe[ICTBEHHOCTH

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

Crpoenue XxpoMocoM. XpOMOCOMHBIM HAOOP KIETOK, TOMOJIOTUYHbIE U
HEroMOJIOTUYHBIE XPOMOCOMBI, FAIUIOUHBINA U AUIIIIOUIHBIA Habop. HyknenHoBble
kucnotsl. JJHK n PHK. Crpoenne HykinenHoBbIX kuciot. Hykineornael.
Kommnemenrtapubie azotucteie ocHoBanus. [Ipasmino Yapragda. Crpykrypa JTHK —
IBOIHas crivpanib. MectoHaxoxaenue u ouonorndyeckue ynkuuu JHK. JTHK-
skcneprusa. Bunel PHK. @ynknnn PHK B kitetke.

IIpakTnyeckue 3anaTHsa Ne2:

Pemenue 3aga4d Ha OMPCACIICHUC TOCIICAOBATCIIbHOCTH HYKIJICOTHUI0B

Tema 1.6. O0OMeH BelecTB
U NMpeBpalieHue YHEePruu B
KJIeTKe

OcHoOBHOe coep/KaHue

TeopeTuquKoe oﬁyqelme:

ACCUMMIIAIMS U TUCCUMMIISIIMS — JIBE€ CTOPOHBI MeTabosn3ma. Tumel oOMeHa
BEUIECTB: aBTOTPO(DHBIN U

reTepoTpoHbIi, a3poOHBIM U aHA’POOHBII. DHEpreTuYecKoe odecreueHne
kJeTku: npespamienue AT® B oOMeHHbIX Mporeccax. depMeHTaTUBHBIH
XapakTep peakiuil KIETOYHOTro MeTabosIn3mMa

IIpakTuyeckue 3ansaTus Ne3:

Penrenue 3a1au Ha onpesescHHe MOCIEA0BATEILHOCTH aMUHOKHCIIOT B MOJIEKYIIe
Oelnka.

Pemenue 3amau Ha onpenesnieHUe MOCIEI0BATEIIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIE
Oenka B caydyae U3MEHEHHSITIOCIEA0BaTeNbHOCTH HyKiIeoTua0B JJHK
IIpakTnueckue 3ansitus Ne4

OK 02

«O0MeH BCIICCTB U DHCPIUM»

Tema 1.7. Ku3HeHHBII
HUKJIKJIEeTKA. MUTO3.
Meiio3

OCHOBHOe cojlep:KaHue

Teoperndeckoe o0yyeHue:

Knerounslii 1iuki1, ero nepuoasl U peryismus. [lepuoast uaTepdassl ux

OK 02
OK 04
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ocobennoctu. JuddepeHnmanus KIeTKu U apecT KIETOYHOro nukia. Jleinenue
KJIeTKH — MuT03. CTaguu MUTO3a U MPOUCXOAdIUe npolecchl. Kapuokunes u
nUTOKHMHE3. bruonornyeckoe 3HaueHue Muto3a. Meiios — pelyKIIMOHHOE JAeTICHHE
KJICTKU.

IIpakTnyeckue 3aHaTHuANLS:

“CpaBHeHHE MUTO3a U Mei103a” C UCIIOJIb30BAaHUEM TIpe3eHTaluu “MHUTO3 U Mero03.
CpaBHuTenbHbIN aHanu3”

Konrposbnas padora
MoJIeKyJIIpHBIN YPOBEHb OpraHU3aIMH )KHBOTO

Pa3nen 2. Ctpoenne u pyHKIMH OpraHu3Ma

Tema 2.1. CTpoenue
OpraHu3ma

Conepxanue

IpodeccnonabLHO-OPHEHTHPOBAHHOE COEPIKAHNE TEOPETHYECKOT0 00y YeHHsT

O,I[HOKJ'ICTO‘IHBI@ OpraHu3MBI. KomonunanbHbie OpraHHu3MBbI. MHOTroKJIeTOUHbIC
OpraHu3MBEI. B3auMocBs3b 4acTEHMHOTOKJIETOYHOTO OpraHnusma. (DYHKI_[I/ISL OpFaHBI
U CUCTEMBbI OpPTaHOB. AnnapaTH OpTraHoOB. I'omeocras opraHusma u €ro
NMOAACPIKAHUEC B IMPOLECCC KUBHCACATCIIbBHOCTH.

=N

JlabopaTopHas pabora Ne3

Teopus kinoHanbHO-ceneKTUBHOrO nMMyHHTeTa I1. Dpnuxa, .M. Meunukosa.
WNHupexuronnslie 3a00neBanns nanuaemMus. Baxxuelimme snuieMun B ICTOPUU
yenoBeuecTBa. BakuuHamms kak npoduiakTrka HH()EKIIMOHHBIX 3200 IEBaHHI.

HpeHCTaBHeHI/IC YCTHBIX COO6HI€HHﬁ C HpeBeHTaHHeﬁ, MMOATOTOBJICHHBIX ITIO
TNEPCUYHKO MCTOYHUKOB, pPCKOMCHIOBAHHBIX IMPCEIIOAAaBATCIICM.

OK 02
OK 04

Tema 2.2. ®opmbl
Pa3MHOKEHUSIOPTAHU3MOB

Conepxanue

IpodeccnonaLHO-OPHEHTHPOBAHHOE COEPIKAHNE TEOPETHYECKOT0 00y YeHH ST

N

®dopmbl pa3MHOKEHUS opranu3MoB. becnonoe 1 noixoBoe pasMHoxkeHue. Buabl
0ecroyoro pa3sMHOKEHUS: IPOCTOE JeJIEHUE HaJlBOE, TOYKOBaHHE, PA3MHOKEHUE
CIIOpaMH, BeTeTaTUBHOE pa3MHOKEHUE, pparMeHTanus, kiionupoanue. [lonosoe
pa3MHOXKEHHUE.

OK 02

IIpakTHyeckoe 3ansaTHE N6

Brienenue cymiecTBeHHbBIX TPU3HAKU IIPOIECCOB pa3MHOkeHus. CpaBHEHHE
MI0JIOBOE U Oecronoe pa3MHOXKEHHUE U CeNIaTh BBIBObI HA OCHOBE CPaBHEHHUSI.

Tema 2.3. OuTorenes

OCHOBHOE COlep:KaHue

OK 02
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’KMBOTHBIX M YeJIOBEKa TeopeTnueckoe odyueHme: OK 04
l'amerorenes y xuBoTHbIX. CiepMarorene3 u oorenes. CTpoeHue MojJoBbIX KIETOK.
Omo1oTBOpeHNE U SMOPUOHATIBHOE Pa3BUTHE )XKUBOTHBIX. [lapreHorenes.
OMOpuorene3 (Ha mpumepe JaHneTHuka). Craauu
sMOpuoreHesa
JlaboparopHnasi pabora Ne4
Poct u pa3zButue xuBoTHbIX. [locTamOpronansubii iepuos. [Ipsimoe u Hempsimoe
pa3zButHe. Pa3zButue c
MeTamMopd030M y 6€CII03BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. CTauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U yesioBeka. [leproasl oHTOreHe3a
yesoBeka. buosornueckoe crapeHue u cMepth. ['epoHTONOrNs
Tema 2.4. OCHOBHOE CoJep:KaHue 8% 8‘%
3akoHOMepHOCTH TeopeTnueckoe odyuenme:
HaCJIC10BAHUSA 3aKkoHOMEpHOCTH oOpa3oBaHMs rameT. 3akoHbl I'. Menaens: MoHorubpuaHoe
ckpemuBanue. [IpaBuino JOMUHUPOBaHUA. 3aKOH €IMHOOOpPA3Hs MEPBOTO
MIOKOJIEHUS. 3aKOH pacCILEIJICHHs TPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTMOPHMIHOIO CKpeIiMBaHus. ['MImoTe3a 4MCTOTHI
raMer. AHaJlM3Mpyrollee CKpeluBanue. JJuruopuanoe ckpemuBaHie. 3aKoH
HE3aBHCHMOT'0 HACJIEI0BAaHUS IPU3HAKOB.
IIpakTHyeckoe 3ansitue Ne7
JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACJIEJJOBAaHUS IPU3HAKOB.
[TonurubpuaHoe HacIeIOBAHUE U €r0 3aKOHOMEPHOCTH
IIpakTuyeckoe 3ansitue Ne8
Pemenue 3anau Ha onpeneneHne BEpOATHOCTH BOSHUKHOBEHNS HACJIECTBEHHBIX
NPU3HAKOB P MOHO-  JUMOJUTHOPUTHOM U aHATU3UPYIOIIUM CKPEIIMBAHUH,
COCTaBJIEHUE T€HOTUIINYECKUX CXEM CKPELUBAHUS
Tema 2.5. CueniieHHoe OcHOBHOe coiepKaHue
HacjexoBanue npusHakos | Teopernueckoe o0y4yeHue:
3akonbl T. Moprana. CreruieHHOe HacleI0BaHUE T€HOB, HAPYIICHHUE CLEIIICHUS. 8}1% 8%

XpOMOCOMHasI TEOpHUst
HaCJIECTBEHHOCTH. | 'eHeTnuecKkoe KapTupoBaHue XpoMocoM. Mcnonas3oBanue
KpPOCCHHIOBEpA JJIs1COCTABJICHNS TEHETUYECKUX KapT XPOMOCOM
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JlaboparopHnasi pabora Ne 5

W3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTUOPUIHOTO CKPEIIUBAHUS Y
Jpo30(hUIIbl HAa TOTOBBIX MHKpOIIpenapaTax.

IpakTnyeckoe 3ansitue Ne9

Pewenune 3aiay Ha onpeeneHre BEpOATHOCTH BOSHUKHOBEHUS HACIEACTBEHHBIX
MPU3HAKOB IIPU CUEIUICHHOM HACJIENU, COCTABIICHUE T€HOTUIIMYECKUX CXEM
CKpPEILMBAaHUS

Tema 2.6.

OcHOBHOE cojlep:KaHue

3aKkoHOMepHOCTH

TeopeTnueckoe odyuenmue:

HU3MCHYUBOCTH

BsanmMopeiicTBie reHoTHNIa M Cpeabl TpU (popMUpOBaHUH (PEHOTHIIA.
N3meHunBOCTh NPU3HAKOB. KayeCTBEHHBIE U KOJIMYECTBEHHBIC ITPU3HAKU.
Buibl ©13MEHUMBOCTH: HACJIEACTBEHHAsI U HEHACIIEICTBEHHAs. 3aKOH
TOMOJIOTUYECKHX PSAAO0B B HacieacTBeHHOM n3menunBocT (H.W. BaBuiios).
MoudukaronHast, uix (EHOTHIINYECKass U3MEHYUBOCTh. Poib cpenbl B
Mou(pUKanMoHHON M3MeHunBocTU. Hopma peakunu npusHaka. BapuannoHHslit
PSAI ¥ BapuallMOHHAsl KpuBas. XapaKTepUCTHKA MOIU(DUKAIIMOHHOW U3MEHYUBOCTH
HacnencrBennasi, uiam reHoTUNMYecKass U3MEHYMBOCTb. KomMOnHaTuBHAs
U3MEHYMBOCTb. MyTallMOHHAass U3MEHYUBOCTb. Buabl MyTralnuii: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE. [IpUYMHBl BOZHUKHOBEHUS

MyTauin

JlabopaTopnasi padora Ne6

[To3HaKOMHTHCS ¢ 3aKOHOMEPHOCTSIMUA MOAH(DHUKAITMOHHON N3MEHUYNBOCTH,
BBIPa00TaTh YMEHUS CTPOUTH BapUALIMOHHBIN PsiIl ¥ Tpa@uK N3MEHYNBOCTH
M3y4aeMoro NpU3HaKa; BEIYUCIATE CPEIHIOK BEIMUMHY IPU3HAKA, ONIPENEIATh HOPMY
peakuuu

IIpakTuyeckoe 3ansitne Nel(

Pemienne 3ala4 Ha OMNpPEACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACJICACTBCHHBIX
IMPU3HAKOB IIPpHU MOHO-, JII/IHOJ'II/IFI/I6pI/IJIHOM U aHAJIM3UPYIOUIEM CKPCUIMBAHHWU,
COCTABJICHUC I'CHOTHIIMYCCKHUX CXEM CKPCIIMBAHUSA

OK 02
OK 04

Pa3nen 3. Teopusi 3BoTIOIIUH

Tema 3.1. UcTopus

OcHOBHOe coiepKaHue

N

IBOJIIOIMUOHHOTI0 YYCHUSA

Teoperndeckoe o0yyeHue:

[TepBbie 2BOMOIIMOHHBIC KOHIICTIIIHNH. [ pagyanucTuiecKas dBOTIOIMOHHAS
koHuenuus JK.b. Jlamapka. JIBrwxkyiue cuibl 3Boonud. Kpeaunonusm u

OK 02
OK 04
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tpancopmusm. Cucremaruka K. Jlunnes u e€ 3nauenue isspopMupoBaHUs

UJIeH HBOJTIOLIUH

[IpenrnockiIky BOSHUKHOBEHUS AapBHHU3MA. DBOJIONUS BUAOB B npupoze. boprda
3a cymiectBoBaHue. EctecTBennblii oTOOp. JlMBepreHnys npu3HakoB M
BU1000pa3oBaHre. OCHOBHBIC MOJOXKEHHUS CHHTETHYECKON

teopun 3Boiorun (CTI). Ponp 3BoMOIIMOHHON Teopun B (hOPMUPOBAHUU
HAYYHOW KapTHHBI MHUpa

Tema 3.2 OCHOBHOE CoJIep:KaHne 8% 8‘%
Maxkpo3BoJronusi. Teopernueckoe o0yueHue:
Bo3uukHoBeHHE U MakponsBostrorus. PopMbl 1 OCHOBHBIC HaIlpaBieHUs MakpodBosonnn (A.H.
Pa3BUTHE KM3HH HA CesepiioB). [Tyt noctrkeHus: OMOIOrHUECKOro mporpecca: apomMopdos,
3emie uaroaanTanus, oomas aereaepanus. MeToapl 3yueHus: MaKpOIBOIIOIUHU. 3aKOH
3apojsbieBoro cxoactsa (3axon K. bapa). buorenernueckumii 3axkon (O. ['exkens,
@. Mromep). Ob6mue 3akOHOMEpPHOCTH (ITpaBHIia) HBOJIIOLMU
JlabopaTopnas paGora Ne7
['unoTe3sl MPOUCXOKACHUS )KU3HU HA 3eMJIe
Tema 3.3. OcHOBHOe cojlepKaHue 8§ 8%
IIpoucxoxaenue Teopernueckoe ob0yueHue:

YECJI0BCKA — AHTPOIIOIr€HE3

AnTpononorust — Hayka o 4yenoBeke. CHCTeMaTHYECKOe MOJIOKEHUE YET0BEKa.
CxoncTBO 4enoBeka ¢ KUBOTHBIMU. OTINYMS YeIOBEeKa OT KUBOTHBIX.
IIpsAMOXOXKAEHUE U KOMIUIEKC CBS3aHHBIX C HUM IIPU3HAKOB. PazButune
TOJIOBHOT'O MO3ra U BTOPOM CUTHaJIbHOW cucTemMbl. COOTHOIIEHHE
OMOJIOTHYECKUX U COLMANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E

OcCHOBHBIE CTaIUN aHTPONOreHe3a. J[pHoNnuTEKN — IPEAKYU YeI0BeKa U
4eJI0BEK0OOpa3HbIX 00e3bsiH. [IpoTOaHTpON — MPEIIeCTBEHHUK YeJI0BEKa.
ApXaHTpoIl — ApeBHEN NI YenoBeK. [[aneoanTpon — ApeBHUNHYENOBEK.
Heoantpon — yenoBek COBpEMEHHOTO TUIIA. DBOIIOLUS COBPEMEHHOIO YETIOBEKA.
Yenoseueckue packl. OCHOBHBIE OOJBIINE Pachl: eBPONEOHIHAS (eBpazuiicKas),
HErpo-aBcTpajionHast (IKBaTOpHAIbHAst), MOHTOJIOMIHAS (A3MATCKO-
aMepuKaHcKas). BpeMs u MecTO BO3HMKHOBEHHS YEJIOBEYECKHX

pac. EQMHCTBO 4eJI0BEYECKUX pac

IIpakTnueckue 3ansaTusaNel 1
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Bpewmst 1 myTH paccenenus 4enoBeka Ha rianere. [IprucrnocobieHHOCTh YyeoBeKa K
pa3HBIM YCIIOBHSM cpelibl. BiusHue reorpadudeckoit cpebl Ha MOP(OIOTHIO U
(U3UOJIOTHIO YEJIOBEKaA.

Pa3zgea 4. dkojorus

16

Tema 4.1. DKoJornyecKue
(daxkTopbl U Cpeabl KU3ZHH

OCHOBHOE cojlep:KaHue

TeopeTuyeckoe o0yyeHue:

Cpenbl 0OMTaHHS OPraHU3MOB: BOJHASI, HA3EMHO-BO3IyIITHAS, TOYBECHHAS,
BHYTpHOpraHu3MeHHas. DU3NKO- XUMHYECKHE OCOOCHHOCTHU Cpei OOUTaHUs
opranu3MoB. [Iprcrnoco06eHnst OpraHu3MOB K )KU3HH B Pa3HBIX Cpeax.
[TonsiTne sKronmorudeckoro ¢akropa. Kimaccudukamms 3K0IOTHYSCKUX
dakropos. [IpaBuno munumyma FO. JInubuxa. 3akoH TonepaHTHOCTH B.
[endopna

OK 0]
OK 07

JlabopaTopnas padora Ne§

OnTuManbHbBIC 3HAYCHUS (i)aKTOpOB CpCabl U 3KOJIOTHUYCCKAA BAJICHTHOCTb BUIOB.

Tema 4.2. [lonyasiuus,
CO00IIEeCTBA,IKOCHCTEMbI

OcHoBHOE COoI€CPKaHUuE

TeopeTuquKoe oﬁyqelme:

[EEN

DKonoruyueckas XAapaKTCPUCTHUKA BUJIa U IMOIYJIALIUH. DKoIoruyuecKas HHIa
BUA. DKOJOTMUECKUE XapaKTePUCTUKU nonyisinun. Coob1iecTBa U 3KOCUCTEMBI.
buonenos u ero crpykrypa (B.H. CykaueB). CBsi3u MeX1y OpraHu3MaMu B
6uoneno3e. CTpyKTypHbIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYLICHTHI,
KOHCYMEHTBI, peyLleHTbl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue ypoBHH.

AHTpPOIIOTEHHBIE PKOCUCTEMBI. ATpodKocucTeMbl. OTINYUS arpO’IKOCUCTEM OT
OHMOI€OIIEHO30B.

Yp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI YPOO3IKOCHUCTEM

IIpakTnyeckoe 3ansaTue Nel2:

BrisiBrieHne TUIIOB B3aMMOACHCTBUS HOHYJ'IHI_[I/Iﬁ Pa3HBIX BUAOB B KOHKpGTHOfI
9KOCHUCTEMC

IlpakTnuyeckue 3anaTuaNel3:

Tpoduuaeckue nienu u cetu. OCHOBHBIE IMOKa3aTEIN YKOCUCTEMBI. briomacca
POAYKIHS. DKOJIOrHYECKUETUPAaMU/IbI YHcel, Ornomaccel ¥ sHepruu. [Ipasuiio
MUPAMUJIbI SHEPTUH.

OK 01
OK 02
OK 07
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Penienne npakTUKO-OpUEHTUPOBAHHBIX PACYECTHBIX 3aJaHUU IO NEPEHOCY
BEILECTBA U DHEPIUHU B DKOCUCTEMAX C
cocTaBlieHHE TPO(UUECKUX LeNell U mupamMua OMoMacchl U YHEPTUU

Tema 4.3. Buocdepa - OCHOBHOE CoJep/KaHHe 2 8E 8%
rj00ajJbHast TeopeTuyeckoe o0yyeHue: 1 OK 07
IKO0JI0rHYeCKAsACHCTEeMA buocdepa — xxuBast o6o10uka 3emiu. Pazsutue npenacrasienuii o 6uocdepe B

tpyaax B.W. Bepuaackoro.Ob6mnactu 6uochepst u e€ coctas. JKuBoe BeecTBo

O6uocdeps! 1 ero QyHKINH

3aKOHOMEPHOCTH cymiecTBOBaHMs Onochepbl. OcoOeHHOCTH OHOochephl Kak

rio0anbpHO SKocHcTeMBbl. JlnHaMuueckoe paBHOBecHe B buocdepe. PurmMuanoCTh

sBIIeHn B Ouocdepe. KpyroBopoTsl BemecTs u

OMOTreOXUMHUYECKUE IUKIIBI. [ 100aNIbHBIC YKOJIOTHYECKHUE TTPOOIEMBI

COBPEMEHHOCTH W MYTH MX PEUICHHUS

JlaboparopHas paGora Ne 9: 1

Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACUYETHBIX 3a/1a4 Ha OIpEJCIICHUE

TUTOINAAN HACAKICHUN ISl CHIDKEHHS KOHIICHTPAIWU YIJIEKHCIIOTO ras3a B

aTMocgepe CBOEro pervoHa Mpo>KUBAHMS
Tema 4.4. Bausinue OCHOBHOE COIep/KAHUE 2 OK 01
anTponoreHHnoixpakroposB | Teoperuueckoe odyuenue: 1 8& 8421
Ha Ouocepy AHTpOnoreHHble BO3/IeHCTBUS Ha Orocepy. 3arps3HeHus Kak BUJ aHTPOIOT€HHOTO OK 07

BO3JIEHCTBUS (Xumuueckoe, (huzuueckoe, buono2ueckoe, 0omxoobl RPOU3E0OCMEA U

nompedienus). AHTPOIIOTeHHbBIC BO3ICUCTBUS Ha aTMochepy. BoselicTBus Ha

runapochepy (3aepsasHenus u ux uCmouHUKU, UCMOWEHUs 800).

BosneiictBus Ha mutocdepy (Oecpadayust noussl, 6030eticmaue Ha 20pHble nopood,

HeOpa). AHTPOTIOTCHHBIC BO3JICHCTBHSI HA OMOTHYECKHE COOOIIeCTRa (1eca u

pacmumenvHbvle CO0OWeCmBa, HCUBOMHBIL MUD)

IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE TPAKTHYECKOT 0 1

3ausaTusl4:

Penrenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUN MO COXPAaHEHHIO

IPUPOJHBIX PECYPCOB CBOETO PETMOHA MPOKUBAHUS

IIpakTuyeckoe 3ansaTue Nel5 2

OTX0/bI NPOU3BOJCTBA
Tema 4.5. Binsinue OCHOBHOE cofiepKaHHe 4 8II§ 8%
COLMATBbHO- TeopeTnueckoe od0y4yeHune: 2
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IKOJIOTHYECKUX (PAKTOPOB
HA 3/10POBbe YeJI0BeKa

310poBbE U €ro cocTaBisone. OakTopbl, MOJOKUTEIHLHO U OTPUIIATEIHHO
BIIUSIONLINE HA OpraHU3M uesoBeka. BpeaHbie MpUBBIUKU: MOCIEACTBUS U
npodmiaktuka. [Ipobiema TEXHOTEHHBIX BO3JICHCTBUI Ha 3I0pPOBbE YETIOBEKA
(97IEeKTpOMarHUTHBIE MOJIS, OBITOBAST XUMHUS, U30BITOUHBIE ITYMBI, pagualus u
T.I.). AanTaius OpraHu3Ma 4eioBeka K (hakTopam OKpyKarolien cpeibl.
3amuTHRIE MEXaHU3MbI OPraHU3Ma YeJIOBeKa.

310poBbEe U PabOTOCTIOCOOHOCTD.

IpakTnueckue 3ansitus Nel6:

Coznianue MHAMBUAYAIbHON MaMATKU MO OPraHM3alMK PalMOHAIBHOU
(Gu3MYECKON aKTUBHOCTH

IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COIEPsKAHIE JIA00PATOPHOIO 3aHATHS
Nel0

«BnusiHue abnotnueckux (GpakTopoB Ha yesloBeKa (HU3KHE U
BBICOKHETEMIIEPATYPHI)»
W3yueHre MeXaHU3MOB aJIalTallud OpraHu3Ma 4elloBeKa K HU3KUM U BBICOKUM
TemIeparypaM 1 oObsICHEHHUE MOJIyYEeHHBIX Pe3yJabTaToB U (HhOpMYIMpPOBAHUE
BbIBOJIOB (IIMCHbMEHHO) C HCIIOJIb30BAHUEM HAYYHBIX NOHSTHUN, TEOPHM U 3aKOHOB

OK 07

IIpodeccnoHaTIbHO-OPHEHTHPOBAHHOE CO/iepKkaHMe (CoiepKaHNe NPUKJIATHOT0 MOIYJIs1)

Pasznea 5. buoJsorus B :xu3Hu

oo

Tema 5.1. Buorexnoaoruu

OcHoBHOE CoAEpKaHuE

BXKHM3HHU KAXKI0I'0

TeopeTuquKoe oﬁyqelme:

N>

buoTtexHonorust kak Hayka U Nnpou3BoACTBO. OCHOBHBIE HANPABJICHUS
COBpPEMEHHOU OMOTexXHOJI0THU. MeTo bl OnoTexHomoruu. OOBEKTHI
OMOTEXHOJOTHH. DTHKA OMOTEXHOJOTUYECKUX U T€HETUYECKUX IKCIIEPUMEHTOB.
[TpaBuna moucka M aHanu3a OMOAKOJIOTHUECKOW MH(OPMAIMM M3 PAa3IUUYHBIX
HCTOYHUKOB (Hay4yHas U y4ueOHO-

Hay4Has JIUTepaTypa, CpeAcTBa MaccoBOoi nHpopmaluu, cetb MHTEepHET 1

JIpyTHe)

IMpodeccnoHAILHO-OPMEHTHPOBAHHOE COAEPIKAHUE MPAKTHYECKOT0 3aHITHSI
Nel7:

Hay‘{HBIC JOCTHIXXCHUSA B 00J1aCTH T€HETHYCCKUX 6I/IOTCXHOJIOFI/II>'I, KJIETOYHOM
HHXXCHCPUH, ITUIICBBIX OMOTEXHOJIOTHH.

Tema 5.2. BuorexHoJiornu

OCHOBHOe cojlep:KaHue

OK 01
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BIIPOMBIINICHHOCTH

IpakTnueckue 3ansitus Nel8:

Pa3BuTue npoMBbIIITIEHHON OMOTEXHOJIOIUH U €€ IPUMEHEHHUE B KU3HU

YeJI0BeKa, MOUCK U aHaIn3 HHGOPMALMK U3 Pa3IMYHBIX MCTOUYHHKOB

(HayuyHast 1 y4yeOHO-Hay4yHasl JUTepaTypa, CpeCcTBa MaccoBOi MH(opMaluuy,

ceTb MIHTEpHeT U Apyrue)

Keticel Ha ananu3 nH(pOpMAMK O PAa3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHI (110
rpyIIam)

IIpakTHyeckoe 3anaTue Nel9

3amuTa keiica: IIpeacraBnenue pe3yiabTaToB pelIeHUs] KEHCOB (BBHICTYIUICHHE C
MIPE3CHTAIINCH )

OK 02
OK 04

3auer
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3.YCJOBHUSA PEAJIN3AIIMNA YUYEBHOM JUCHUILIAHBI

3.1. MartepuajibHO-TeXHHYeCKoe o0ecniedeHue

JUist  peanmu3anuu  HporpaMmbl  00IIE0Opa30BaTENbHOW JUCHUILIMHBI  MMEETCS
CIEIyIOIMe CIelualibHble MoMenieHus: kaduHer «buonorum». IlpaBoBoe obecredeHue
poeCCUOHATTLHON IATEIEHOCTH.

[Tomermenue kabuHeTa COOTBETCTBYET TpeOOBaHUSAM CanurapHo-

snuaeMuoiorndeckux npaswi ¥ HopmatuBoB (CanlluH 2.4.2 N2 178-02): ocHamieHo
TUIOBBIM 000OpyIOBaHWEM, B TOM YHUCIIE CIICHUAIU3UPOBAHHONW Yy4eOHOM MeOenpio u
cpencTBaMu OOy4eHUs, HEOOXOAMMBIMH ISl BBINOJHEHHS TPeOOBaHMH K YPOBHIO
MTOJATOTOBKH O0YYarOIIHXCSI.

O0opynoBanne yueOHOro kabunera:
® [10CaJ0YHbIE MECTA 10 KOJIMYECTBY O0yUaIOMIUXCS;
e pabouee MECTO MpenojaBaress;
® KOMIUIEKT y4eOHO-HAIJISIAHBIX TOCOOMIA;
®  KOMIUIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;
®  33/1aHUA JUI KOHTPOJIbHBIX padoT;
e npodeccuoHaNbHO OPUEHTUPOBAHHbIE 33/1aHNUS;
e MaTepHalbl 3a4eTa.

Texnu4eckne cpeAcTBAa 00y4CHHUSA:
® [EPCOHATBHBIN KOMIBIOTED C JINLIEH3MOHHBIM IPOTPAMMHBIM 00€CIICUEHUEM;

® IPOEKTOP C IKPAHOM.
3.2. UaopmannoHHOE o0ecniedeHne peain3anuu NporpaMmbl

Jnis peanu3anuu mporpammbl  OMONIMOTEYHBIH (QOHA 00pa3oBaTENbHOM OpraHU3aLUU
OCHAIIEH MEeYaTHBIMU U 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU M MH(OPMALIMOHHBIMU peCypcaMu,
pexoMeHnioBaHHBIME @ YMO, 117151 HCIONIB30BaHUs B 00pa30BaTEIbHOM MpOLIECcCe.

3.2.1.0cHOBHBIE IEYATHBIE U3TAHUS:

1. bense JI. K. buomorusa. 10 xkmacc: yueb. ansg oOuieo0pa3oBaTeabHbIX
opranuzanuii: 6a3oBsiii yposenb / [[.K. benses, [.'M. Jdeivmun, JI.H. Ky3nemnosa u
ap.]; mox pen. J.K. bensesa u I''M. Ipimmuma. — 3-e u3n. — M.: IIpocsemenne, 2020.
—223c.

2. bensieB Jl. K. buonorus. 11 kmacc: yue6. ayis obmieoOpa3oBar. opraHu3aIfii:
6a3oBbrii yposenb / [I.K. benses, I''M. Hemmmmn, JI.H. Ky3nenosa u np.]; mox pen.
N.K. BensseBa u I'.M. Jlpimmmmnia. — 3-e uza. — M.: [Ipocsemenue, 2020.

3.2.2 OcHOBHBIE 3JICKTPOHHBIE U3JAHUA

3.benses /I.K. buonorus : yusebnux anst CIIO / JLH.[dpiMmmn — Capatos,
Mockaa : [Ipodobpazosanue, Ait Ilu Ap Menua, 2020. — 375 c. — ISBN 978-
5-4488-0901-9, 978-5-4497-0739-0. — TekcT : ANIEKTPOHHBIN // DIEKTPOHHBIN
pecype mudpoBoit obpazoBarensHoi cpeasl CIIO PROFob6paszoBanue : [caldT]. —

24



25

URL: https://profspo.ru/books/98514 (mara oOpamenus: 06.04.2023). — Pexum
JOCTyMa: JUIsi aBTOPU3UDP. TI0IH30BATEICH.

2bC «Hayunas 3JIEKTPOHHAS OoubImoTeKa eLIBRARY»
(http://elibrary.ru/defaultx.asp)

9bC «Axkanemus» (http://www.academia-moscow.ru/elibrary/)

3.2.4.J/lonoiHUTEIbHbIE HCTOYHUKH:

4. 3axapoB B.b., MamonTtoB C.I'., Connn H.U. O6mas 6uonorus 10 kmacc.
[Tpoduneusii yposens. U.1/ Iox pen. mpod. B.b. 3axaposa. — M.: [Ipoda, 2021.

5. 3axapoB B.b., MamontoB C.I'., Connr H.W. O6mmas 6uonorus 11 KJIacc.
[Mpodunehsii yposers. U.2/ Ilox pen. mpod. B.b. 3axaposa. — M.: [Ipoda, 2020.

6. buonorus [DnexkrponHslit pecypc] : yueonuk u npaktukym s CIIO / pen. B.
H. Speiruna. - 2-e uza. - Mocksa : FOpaiir, 2019. - 378 c.

7. I'enetuka [DneKkTpoHHBIN pecypc]: exxemec. xypH. / PAH. - DnekrpoHHbIi
KypHai. — M.: Hayka. 16

8. Ilpupona u uvenoBek. CBeT: exeMec. Hayy.- MOMYJ. WJ. KYPH. JUIS HapoJ.
greHus. - M.: [0. u.]

9. Ycnexu coBpemenHoii 6nonorun / PAH. - M.: Hayxka.

10. Dkozorus u Ku3Hb: Hayd. - HOIMYJISAp. U 00pa3oB. KypH. - M.: AHO "XXypnan
"IKOJIOTHUS U KU3HDB"
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4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA30OBATEJbHOUINCIIATLINHBI

KonTponb

OIICHKa pe3yJbTaTOB OCBOEHHUSA  00I1e00pa3oBaTeIbHON
JUCLHUIIMHBI PACKPBIBAIOTCS 4Yepe3 TUCHUILIMHAPHBIE PE3yNbTaThl, HAIpaBJICHHbIC Ha
dbopmupoBanue oOmMX U TMPodecCHOHATBHBIX KOMIIETEHIMI MO pa3jenaM U TeMaMm
coJiep)kaHusl yueOHOro MaTepuarna.

Oo0mas
KOMIIeTeHIUA

Paznen/Tema

THun oeHoOYHBIX
MeponpUusTHIA

Pasznen 1. Kiaerka —
CTPYKTYPHO-
pyHknuoHAILHAS eIUHULA
sKHBOI0

KoHnTtponsHas padora
“MoneKysipHbld YpOBEHb
OpraHu3alyu KUBoro”

OK 02

Tema Nel.1. buonorus
KaK HayKa

3amonHeHne TAONMIEI €
OIMMCAHHEM METOJ0B
MHUKPOCKOITUPOBAHUS C WX
JTOCTOMHCTBAMU 5
HEIOCTAaTKaMH.

3amnonuenne Tadimuel «Briag
YYEHBIX B pa3BUTHE OMOJIOTHIY

OK 02

Tema Nel.2.
OOm1as xapaKTepuCTHKA
KNU3HU

3amnonHeHue cpaBHUTEIbHON
TaOJIMIBI CXO/ICTBA M PA3THINI
JKHBOTO M HE KMBOTO

OK 01
OK 02
OK 04

Tema Nel.3. buonornuecku
BaXKHBIE XUMHUUYECKHUE
COEMHEHUS

OpoHTaNBHBIN OIpoc

[ToxroroBka yCTHBIX COOOIIEHUH C
pe3eHTanuen

Brinonnenue u 3ammra
71a00paTOPHBIX PadOT:
«Onpenenenne surtamuda C B
MIPOJYKTaX TTUTAHUM,
«T'uppodunsHO-TUAPOHOOHBIE
CBOICTBA JTUITHIOBY

OK 01
OK 02
OK 04

Tema Nel 4.
CTpyKTypHO-(DyHKIIMOHAILHAS
OpraHu3aIus KIeToK

OnennBaemas AUCKyCCHUs 10 BOIPOCAM
JEKIUN

Pa3paboTka MEHTaILHON KapThl 110
KJIaCCH(UKAIIMK KJICTOK U UX
CTPOEHUIO HA NIPO- U
9YKapHOTHYECKHX H TI0 I[APCTBaM B
MUHH TpyIIax

Brinonnenue u 3ammra
71a0opaTopHBIX PadoT:

«CTpoeHne KIeTKH (pacTeHus,
YKUBOTHBIE, TPHUOBI) U KJIETOYHBIE
BKJIIOYEHUS (Kpaxmall, KApOTHHOMIBL,
XJIOPOILTACTBI, XPOMOTLIACTBI)»,
«IIporutiaeMocTsr MEMOpaHbI
(mna3zmonus, AeTIa3MoIIn3)»

OK 01
OK 02

Tema Nel.5.

CrpykTypHO-
(yHKIMOHANBHBIC (aKTOPEI

OpoHTATBHBIN
orpoc
Pazpabotka
rioccapust

PAS)
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HaCJICICTBCHHOCTHU

Pemenwne 3amad Ha OIpeaCICHUC
MOCJICA0OBATCIIbHOCTHU HYKJICOTUAOB

OK 01
OK 02

Tema Nel.6.
IIporeccsl MAaTPUYHOTO CHHTE3a

OpOHTAIBHBIN OIIPOC

Tect «IIpoiieccsl MaTpUIHOTO
cuHTe3a» Perenue 3a1a4 Ha
onpeeseHue MOCiIe10BaTeILHOCTH
AMUHOKHCIIOT B MOJICKYJie Oeika
Pewienne 3anay Ha onpeneneHue
MOCJIEIOBATEIHLHOCTH AMUHOKHUCIIOT B
MOJIEKYJIC OeliKa B CIIydae U3MCHCHHUS
MOCJIEI0BATEIBHOCTH HYKIEOTUIOB
JHK

OK 02
OK 04

Tema Nel.7.
Hexnerounsre hopMBI )KU3HI

®poHTaNIBHBIN OMPOC

[MoaroToBka yCTHBIX COOOMIECHH C
npe3eHTauueil (BUpycHbIC U
OakTepuanpHble 3a00eBanus. O0mme
MIPUHIUIILI UCIIO0JIb30BAHUA
JICKApCTBCHHBIX BCIICCTB.
Oco0eHHOCTH TPUMEHEHHS
AHTHOMOTHKOB)

OK 02

Tema Nel .8.
OOMeH BelIecTB U MpeBpalieHue
DHEPIUH B KIIETKE

OpOoHTAIBHBIA 0IIPOC

3aroHeHNe CPaBHUTEIBLHON TaOIUIIBI
XapaKTePUCTHK TUIIOB OOMEHa
BEIIECTB

OK 02
OK 04

Tema Nel.9.
JKHU3HEHHBIN UK KIETKH.
Murto3. Metios

OOcyxIeHne o BOIPOcaM JISKITHN
Pa3paboTka eHTs BpeMeHn
KU3HEHHOTO IMKJIa

Pazpnen 2. Ctpoenue u
(¢yHkuuu opranuzma

KonTposnbHas pabora "CtpoeHue u
(GyHKIMHM opraHu3mMa’

OK 02
OK 04

Tema Ne2.1. Ctpoenue
opranuzma

OrneHrBaeMasi TUCKYCCHUS
Pa3paboTka MeHTaTbHON KapThl
TKaHEeH, OpraHoB 1 CUCTEM OPTaHOB
OpraHu3MOB (pacTeHHUsl, )KUBOTHBIE,
YeJIOBEK) C KpaTKoi
XapaKTePUCTUKON UX (YHKIUN
IToaroToBka u npecTaBieHUe
YCTHBIX COOOIIEHHI ¢
npe3eHTanrel (MMMYHHTET,
UH(EKIMOHHBIC 3a00JIeBaHMS,
SMUIEMHUH, BaKIIMHALINSA)

OK 02

Tema No2.2.
DopMBI pa3MHOKEHHSI
OpraHU3MOB

@pOHTAIBHBIA 0IIPOC
3arnonHeHre TabIUIIBI C

KpaTKoi

XapaKTEPUCTUKON U IPUMEPAMHU
(dhopM pa3sMHOKEHHsI OPraHU3MOB

OK 02
OK 04

Tema No2.3.
OHTOr€eHe3 JKUBOTHBIX U
yeJloBeKa

Pa3paboTka JIeHTbI BpEMEHH ¢
XapaKTEPUCTUKON 3TanoB
OHTOI€HE3a OTIEIbHOU IPYIIIOi
JKUBOTHBIX U U€JIOBEKA IO
MHUKpOTpyIIam

Tect/onpoc

OK 02
OK 04

Tema No2 4.
OHTOreHe3 pacTeHUH

CocraBiieHHE KU3HEHHBIX OUKIIOB
paCTeHI/Iﬁ 10 OTACIaM (MOXOBI/II[HLIC,
XBOIIICBUHEIC,
MMAarnmoOPOTHUKOBUIHEIC,
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T'OJIOCCMCHHEIC, HOKpLITOCGMCHHI:Ie)

OK 02

Tema Ne2.5. OcHOBHBIE TOHSITUSA
T€HETUKU

Paspabotka rnoccapus Tect

OK 02
OK 04

Tema No2.6.
3aKOHOMEPHOCTH
HACJIC/IOBAHUS

®poHTaNIBHBIN OMPOC

Tect no Bompocam

nekuuu Peuienue 3amau

Ha OmIpeleeHUe

BEPOSITHOCTH

BO3HUKHOBEHHUS
HACJIEACTBEHHBIX IPU3HAKOB IIPU
MOHO-, JI¥-, TIOJUTHOPHUIHOM 1
AHAJIU3UPYIOLIEM CKPEIINBAHUH,
COCTaBJICHUE TEHOTUITUYECKUX
CXEM CKPEIIUBAHMS

OK 01
OK 02

Tema No2.7.
BzaumonelicTBre TeHOB

Tecr

PaspaboTka rmoccapus

Pemenne 3agay Ha onpezenacHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJICACTBCHHLIX IMPU3HAKOB IIPpH
Pa3IMYHbIX THIIAX B3aI/IMO)Z[€I\/'ICTBI/I}I
T'CHOB, COCTaBIICHHE
TCHOTHUIIMYECKUX CXEM
CKPELIMBAHUS

OK 01
OK 02

Tema No2.8.
CrenneHHOe HacJIeJOBaHUE
MIPU3HAKOB

Tect

Pazpabotka rioccapust

Peumienue 3anau Ha onpeaesieHre
BEPOATHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX MTPU3HAKOB MPH
CIIETUICHHOM HaCJIeJIOBaHHUH,
COCTaBJICHHE TEHOTHUITHYECKUX CXEM
CKpEeLMBaHUA

OK 01
OK 02

Tema Ne2.9.
I'enetuka noia

Tect

Pa3paboTtka rmoccapus

Pewienue 3anay Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUS
HACJICACTBCHHBIX HpI/ISHaKOB,
CIEIUICHHBIX C TI0JIOM, COCTaBJICHHUE
TCHOTUIINYCCKUX CXEM CerIIII/IBaHI/ISI

OK 01
OK 02

Tema Ne2.10.
I'eHeTHKA YenoBEKa

Tect

PaspaboTtka rioccapus

Pemienue 3anau Ha onpesiesieHue
BEPOATHOCTH BOSHUKHOBCHUA
HACJICJICTBEHHBIX MTPU3HAKOB,
WCIIOJIB3YS METO/IbI T€HETHKH
YeJI0BEKa, COCTABIICHUE
TEHOTUITMYECKUX CXEM CKPEIIUBAaHUS
IToaroToBKa yCTHBIX COOOIIEHNUT C
MpEe3eHTalUEN 0 HACIeICTBEHHBIX
3200JIeBaHUSAX YETIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEpPHOCTH
W3MEHYUBOCTH

Tect
Pewienue 3amay Ha onpeneneHue TUIIA
MYTaLWU IPU Iepeaayde
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HACJICACTBCHHBIX NPHU3HAKOB,
COCTaBJICHHUC I'CHOTHIITMYCCKUX CXEM
CKpCHIMBaHUA

OK 01 Tema No2.12. Cenexius Tect
OK 02 OpraHu3MoB PaspaboTtka rinoccapus Perienue 3a1au
Ha ONpEAEICHUE BO3MOXKHOTO
BO3HHKHOBEHHMS HACIICICTBEHHBIX
MIPU3HAKOB I10 CEJIEKLIUH, COCTaBJICHHUE
TCeHOTUITMYECKUX CXEM CKpELIMBaHUs
Paznen 3. Teopust 3BoJIIOIIUM Konrtponbhas pabota
“TeopeTnueckue
ACIEKTHI HBOJIIOINH KU3HU HA 3emie”
OK 02 Tema 3.1. DpoHTaTBHBIN OIpoc
OK 04 HUcropus 3BomroriionHoro yueHus | Pazpa®oTka JI€HTH BpeMEHU pa3BUTHS
3BOJIIOLIMOHHOTO YYEHHS
OK 02 Tema 3.2. OpoHTaIBHBLI 0IIPOC
MukposBostronust Pa3paboTka rioccapus TEpMUHOB
OK 02 Tema 3.3. OrneHrBaeMasi TUCKYCCUS
Maxkpo3BoJIIoLus PazpaboTka rioccapus
TEPMUHOB
OK 02 Tema 3.4. OpoHTaNIBHBIN OIpoc
OK 04 Bo3HuUKHOBEHME U pa3BUTHE [ToaroroBka u npeacTaBieHNue
KU3HU Ha 3emiie YCTHOTO COOOIICHUS U JICHTHI
BpPEMEHHU BO3ZHUKHOBEHUS U
Pa3BUTHS )KUBOTHOTO U
pPacTUTEIHLHOIO MUPA
OK 02 Tema 3.5. OpoHTaNIBHBIN OIpoc
OK 04 IIponcxoxnenue yenoBeka — Pa3paboTka JIeHT BpeMeHH H
AHTPOTIOTeHE3 MEHTAIBHBIX KapT Ha BHIOOP:
“DBOITIONHS COBPEMEHHOTO YeJIOBeKa”,
“BpeMsd U ITyTH pacceeHusl YeIoBeKa
o 1ianere”, “BnusHue
reorpaduyeckoii cpepl Ha
Mopdooruro u GU3UOIOTHIO
yenoBeka”, “Uenopeueckue pacol”,
00CyKICHHE
Pasnen 4. JxoJtorus KonTpoabnas pabora
“TeopeTnueckue
ACIEeKTHhI IK0JIOTHHN”
OK 01 Tema 4.1. TecT 110 3K0TOTHYECKUM (haKTOpaM H
OK 07 Okonorudeckue HakTopsl 1 cpellaM JKU3HU OPTaHU3MOB
CpPEeJIbI XKU3HMU.
OK 01 Tema 4.2. CocTaBiieHHE CXEM KpyTroBOpoTa
OK 02 [Tomynsmust, cooOrecTBa, BELIECTB, UCIIOJIB3Ys MaTEPUAIbI
OK 07 9KOCHCTEMBI JeKIUN
Pewenne npaktuko-
OpPHECHTHUPOBAHHBIX PACYETHBIX
3aJIlaHuil 110 TIEPEeHOCY BEUIecTBa U
SHEPTUH B SKOCHCTEMaX C COCTaBJICHHE
TpopHUUECKHUX LTIl 1 THPaMUI
Oromaccel ¥ SHEPTUU
OK 01 Tema 4.3. OnenuBaemast
OK 02 Buocdepa - rmodansHas nuckycceus Tect
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OK 07

OKOJOTHYCCKasaA CUCTEMa

Pemenue mpaktuko-
OpPHEHTHPOBAHHBIX PACYETHBIX 3324
Ha OmpeJieIeHUE TUIOMIA N
HaCaXJCHUMN JJIs1 CHUKCHUS
KOHIICHTPAIUHU YTJIEKUCIIOro ra3a B
aTMocdepe CBOEro pernona
MPOKUBAHUS

OK 01
OK 02
OK 04
OK 07

Tema 4.4. Biusanaue
AHTPOIOICHHBIX (haKTOPOB Ha

ouochepy

Tect Pemienune npakTuko-
OpPHEHTHPOBAHHBIX PACUETHBIX
3a/IlaHUH 110 COXPAHEHHIO MPHUPOTHBIX
PECYpCOB CBOETO peruoHa
MTPOKUBAHHS

OK 02
OK 04
OK 07

Tema 4.5.

Bnusuue conuaiabHO-
AKOJIOTHYECKUX (haKTOPOB Ha
310POBBE YETIOBEKA

OrneHnBaeMast JUCKYCCHS
BbInosnHeHUs IpakTHYeCKUX
3amanuii: “OnpeaeneHue

CYTOYHOTr'O palliOHA MUTaHUS,
“Coznanue UHIUBUYATbHON aMSITKU
10 OpraHU3alX PALOHATBHON
(hm3nueckoit akTHBHOCTH
BrinonHenue 1abopaTopHO paboThI
Ha BBIOOP:

"YMcTBeHHAs

pabotocmocobHOCTR", "BriusiHue
abuotnyeckrx (HakTopoB Ha
YeJoBeKa (HU3KUE U BHICOKHE
TeMIeparyps)"

*IIpodeccnoHaILHO-
OPMEHTHPOBAHHO COep:KaAHUE
Pazpnen 5. buosorust B sKu3Hu

3amura Keiica: npeacTaBiICHHE
Pe3yIbTaTOB PELICHUS KEHCOB
(BBICTYIIJICHHE C TIPE3EHTAIeH)

OK 01
OK 02

OK 04
11K 6.2
IIK 6.3

NnK6.4

*Tema 5.2.4.
[IpombinieHHas
OMOTEXHOJIOTHS

Brinonnenue keiica Ha aHAU3
UHQOPMAIIH O Pa3BUTUH
IIPOMBINIIEHHOW OMOTEXHOIOTHH (110
rpymniam), peacTaBIeHuE
Pe3yIbTAaTOB PELICHUS KEHCOB

Pasnea 6. BuojdkoJsornueckue
HcCaeI0BaHNus

[IpencraBnenue pe3ynbTaToB
BBITIOJIHEHUS yUeOHO-
HCCIIEIOBATENBCKUX MTPOEKTOB
(BBICTYIIJICHHE C TIPE3CHTAIHEN)

OK 01
OK 02
OK 04
OK 07

Tema 6.1. OcHOBHBIC
METOIBI
OMO3KOJIOTHYECKUX
HCCIIE JOBAHMI

BrinosiHeHue 1a00paTOPHBIX padboT Ha
BBIOOP B MUHHTPYIIIIAX:
1. Bimsnue Temneparypsl Ha
pocra u
(U3HONIOTHYECKYIO
aKTHBHOCTb JPOXIKEBBIX
KJIETOK
2. BiisHME yIJIEBOJIOB Ha
pocra u
(u3HONIOTHYECKYIO
aKTHBHOCTb
APOIKIKEBBIX KIIETOK
3. CoueTaHHOE BIHMSHHE
TEMIIEPATyphl U YIIEBOJOB Ha
pocTa 1 GU3NOIOTHIECKYIO
AKTHBHOCTb JPOXIKEBBIX KIETOK
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OK 01
OK 02
OK 04
OK 07

Tema 6.2
Buoskonoruueckuii
AKCTICPUMEHT

Brimontaenne yaeOHo-
HCCIIEIOBATENBCKOTO MPOEKTa Ha
BEIOOD:

1.
2.

OrieHKa KauecTBa
aTMoc(epHOro Bo3ayxa
Or1ieHKa KauecTBa II0YB
METOIOM
(hUTOTECTUPOBAHUS

. OreHka xauecTBa BOJI

MMOBEPXHOCTHBIX BOJOEMOB I10
OPTaHOJICTITUYCCKUM U
(hU3UKO-XUMHYECKIM
CBOMCTBaM

. Bausnue ITAB nHa poct 1

Pa3BUTHE CEMSIH BBICILIUX
pacteHui

. Bimsane coneBoro 3arpsA3HCHUA

Ha POCT U pa3BUTUE CEMSIH
BBICHIMX PACTCHUM

OK 01
OK 02
OK 04
OK 07

Brinonaenne 3K3aMeHaMOHHBIX
3aJaHuN
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