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Pabouas mporpamma obuieo6pazoBarenbHoil auctuminasl OJ].13 «buosnorus» paspaborana Ha
OocHOBe (efepalbHOrO0  TOCYIapCTBEHHOrO0  00pa3oBaTeNIbHOTO  CTaHJapTa  CPEJHEro
npodeccuoHanbHoro  obpasoBanusi 1o crnenuansHoctH  34.02.01  CectpuHCKOe €O,
YTBEPKIAEHHOTO MmpukazoM MunucrtepctBa npocsemenuss PO ot 04 wurons 2022r. Ne527, ¢
ydyeToM pabodeil mporpammbl BocnuTanus o cnenuaibHocTH 34.02.01 CectpuHckoe neno,
denepanbHOTO  TOCYAapCTBEHHOTrO  OOpa3oBATENBHOTO  CTaHAApPTa  CpPeAHEero  OOMIero
o0Opa3oBaHus, YTBEPKIEHHOTO MpUKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku PD ot 17 mas
2012 1. Ne 413 (mocnmemHsis penmakius), U HpUMEpHOM paboyeidl  mporpamMmon
00m1eo0pa3oBaTebHON  AUCHUILTUHBI «bronorus» ans npopecCuOHaTBHBIX 00pa30BaTEIbHBIX
OopraHu3anuii, yTBepkIeHHOW Ha 3acenanuu CoBeTa MO OLEHKE COACpXaHHUS M KayecTBa
NPUMEPHBIX pabodux MmporpamMM oO0IIeo0pa3oBaTEILHOTO U COIHMAIBHO-TYMAHUTAPHOTO IHKIIA
cpennero npodeccuoHaabHOTo 00pazoBanus, mpoTokos Ne 14 ot 30 Hos6ps 2022 T.

Pabouast mporpamma paccMOTpeHa W OJ00peHa ISl MCIIOJIb30BaHMs B Y4eOHOM TIpoliecce Ha
3acepanuu LIMK, porokon Ne 10 ot 05.06.2024 .

[Tpencenarens LIMK I'.A. CokonbpHUKOBA
COI''TACOBAHO

3am. nupekropa o YIIP A.B. Poranena
Pa3paboruuk:

CokonpHukoBa ['.A., mpenogaBareiab BbIcHIeH kBanudukanuonHo kareropun MK KT
NpI'VIIC.
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1. O0mas xapakrepucTuka padodeil mporpaMMbl 001e00pa3oBaTeJbHOM
aucuunianabl O/1.13 buogaorus

1.1. MecTo TUCHUILIMHBI B CTPYKTYpe o0pa3oBaTeabHoii mporpammsl CI1O:

Oo6meobpa3oBarensHas aucuuruimaa OJ1.13 buonorus sisiercs 00sA3aTeIbHON YaCThIO
00111e00pa30BaTEILHOrO IUKJIA 00pa3oBaTebHOM Mporpammel B cootBeTcTBUU ¢ ®I'OC CIIO
no cneruanbHocTu 34.02.01 CectpuHCcKoe Aelo.

1.2. llesn U niIaHMpyeMble pe3yJabTaThl OCBOCHH S TUCIHUIIIMHBI:
1.2.1 lleau AUCUUIIMHBI

Heas: dopmupoBanue y oO0ydaromUXCS CUCTEMbl 3HAHUN O pa3JIUUYHBIX
YpPOBHSIX XHM3HU CO 3HAHUEM COBPEMEHHBIX MPEJICTaBICHUM O XKHUBOH mNpupoue,
HAaBBIKOB IO TMPOBEACHUIO OUOJOTMYECKUX HCCIEJOBAHUM ¢ coOyogeHueM
3TUYECKUX HOPM, AapPTYMEHTHUPOBAHHOW JIMYHOCTHON TO3WIUH MO OEpeKHOMY
OTHOUICHUIO K OKpYy’Karlieh cpeje.

3anayu:

. nojydyeHue (yHIaMEHTaIbHBIX 3HAHUH O OHOJOTHYECKHUX CHUCTEMax
(Knerka, Opranusm, Ilonynsuusi, Bua, Okxocucrema); UCTOPUH PA3BUTHUI
COBPEMEHHBIX NPEACTABIEHUN O KHUBOM NPUPOJE, BBIJAIOUIMXCSI OTKPBITHUIX B
OMOJIOTHYECKON HayKe; poiiu OMOJOTUUECKON HayKu B GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAay4YHON KapTUHBI MUPA; METOJAaX HAYYHOrO MO3HAHUS;

*OBJIaJICHHE YMEHHUSMH JIOTUYECKU MBICIUTH, 0OOOCHOBBIBATH MECTO U POJb
OMOJOTMYECKUX 3HAHUM B TPAKTUUYECKOW JAEATENbHOCTH JIOJAEH, pa3BUTHU
COBPEMCHHBIX TEXHOJIOTHUH; OMpeneNsiTh >XUBBIC OOBEKTHI B MPUPOJE; MPOBOJAUTH
HaOJMIOEHUS 32 DKOCUCTEMAaMHU C IEJbI0 UX OMUCAHUS U BBISIBICHUS €CTECTBEHHBIX U
AHTPOIIOTCHHBIX W3MCHCHHWW; HAXOJUTh M aHAJIU3UPOBATH MHPOPMANHIO O KHUBBIX
00BbEeKTax;

e pa3BUTHE TO3HABATEJbHBIX HHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
cmoco0HOCTe oOO0ydarmuXcs B TMpollecce HU3YyYeHHUS OHMOTOTUUECKUX SBICHUM;
BBIJTAIOIIUXCS TOCTHI)KEHUNW OUOJOTHUHU, BOMIEANINX B OOIIEUYETOBEYECKYIO KYIbTYPY;
CIIOKHBIX M NPOTHUBOPEUYUBBIX NMYTEH pa3zBUTHUA COBPEMEHHBIX HAay4YHBIX B3TJISAAO0B,
uaen, Teopui, KOHUENIUH, TUMOTE3 (0 CYMHOCTH U MPOUCXONKJCHHU KU3HHU,
YyeloBeKa) B XoJe paboThl ¢ pa3IUYHBIMU UCTOUYHUKAMHU UHDOPMAIHU;

*BOCIHUTAHUE YOEXKJAEHHOCTH B HEOOXOIMMOCTHU TO3HAHUSA XUBOU MPUPOJBI,
HEOOXOOMMOCTH PAalMOHAJIBHOTO MPUPOAOMOIB30BAHUS, OEPEKHOTO OTHOMIEHUS K
NPUPOJHBIM pecypcaM U OKpYXKarollel cpene, COOCTBEHHOMY 3/J0POBBIO; yBaXXKECHUS
K MHEHUIO ONMMOHEHTAa MPU 00CYXKJIEHUU OMOIOTUYECKUX MPOOIEeM;

* UCIOJIb30BAaHUE TIPUOOPETEHHBIX OMOJOTHUYECKUX 3HAHUM U YMEHUH B
MOBCEAHEBHOW KMU3HU [UIS OLEHKH TMOCHEACTBUN CBOEH JesATeNbHOCTH (M
NEeSTEIbHOCTU NPYTruX JIOJeH) MO OTHONIEHUIO K OKpYyXawiiel cpene, 3A0pOBbHIO
IpYyTUX JIoJe U CcOOCTBEHHOMY 3J0pOBBIO; OOOCHOBAHHE M COOJNIOJEHHE MeEpP
npoguaakTuku 3a00eBaHuil, OKa3aHWe MEPBOU MOMOIIH MPU TpaBMax, COOJIIOJEHUE
NpaBuJl MOBEJICHUS B MPUPOJIE.

1.2.2 Ilnanupyemsble pe3yJbTaThl 0CBOCHHS 0011€00pa30BaTeIbHON IUCIUIIJIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

B paMKax mporpaMmmbl JTUCHUIIIIMHBL 06y‘{aIOH_[I/IMI/IC$I OCBAanBAIOTCA YMCHUS U 3HAHUA



Konu [InanupyeMsl pe3yabTaThl OCBOCHUS JUCIIUIUIMHBI
HaUMEHOB
anue O6mmue JucuunnuHapHsie
opmupye
MBIX
KOMIIETEH
i
OK 01, B yactu Tpy10BOrO BOCIIMTAHUSA: - chopMHPOBATH 3HAHUS O MECTE U POJIU
K 1.1, - TOTOBHOCTb K TPYIY, OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
IK 1.2, OCO3HaHUE IICHHOCTH MacTepCTBa, | (OPMUPOBAHUU COBPEMEHHOM
IIK 3.1 Tpynonooue; €CTECTBEHHOHAYYHON KapTUHBI MUPa, B
IIK 3.2 - TOTOBHOCTb K aKTUBHOU II03HAHUH 3aKOHOB IIPUPOJBI U PEILICHUU
JIP 8 JEATEIbHOCTH TEXHOJIOTHYECKON U | dKU3HEHHO BAKHBIX COLUAIBbHO-3THYECKUX,
JP9 COLIMAJIbHOW HAIPaBJIEHHOCTH, HKOHOMHYECKUX, IKOJIOTHUECKUX PoOIIeM

CIIOCOOHOCTh MHUITMHPOBATH,
TUTAHUPOBATH M CAMOCTOSITEIIBHO
BBINOJIHATh TAKYIO ICATEIIHOCTB;
- WHTEPEC K Pa3IMYHBIM
chepam npodeccroHaTbHON
JeSTeILHOCTH,

OBnazneHue yHUBEPCAIbHBIMU
y4eOHBIMH ITO3HABATEIIBHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:
- CaMOCTOSITEIILHO
(bopmMynHpoBaTh U
aKTyaJIM3UpOBaTh POOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
- yCTaHABJIUBATh
CYIIECTBCHHBIN PU3HAK WIIH
OCHOBAHWUS JJIsl CPABHEHUS,
KJIaccupuKanuu u 0000IICHUS;
- OTIPEICIATH 1EH
NeSTEIILHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU UX
JOCTUKECHHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTbH KOPPEKTHUBHI B
NeSTEIIbHOCTD, OI[CHUBATH
COOTBETCTBHUE

PE3YJIbTATOB IIEJISIM, OIICHUBATH
PUCKU TIOCTIEACTBHIA
JeSTEIIbHOCTH,

- pa3BUBATh KPEaTUBHOE
MBIIIJICHUE TTPH PEIICHUN
AKU3HEHHBIX

npobem

0) 6a30BbBIC UCCIICIOBATEIIbCKUE
JEWCTBUA:

- BIIAJICTh HaBBIKAMU y4eOHO-

YEJI0BEUECTBA, a TAK)KE B PEICHUU BOIIPOCOB
paloHaIbHOIO
PUPOJIOTNIOIB30BaHUS; B (POPMUPOBAHUU
LIEHHOCTHOT'O OTHOLLIEHUS K IPUPOJIE,
001IeCTBY, YEJIOBEKY; O BKJIa/I€ POCCUNUCKUX H
3apyOeKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE
Ouosoruy; GyHKIMOHATBHON TPAMOTHOCTH
YeJloBeKa JJIsl PEeLeHUs )KU3HEHHBIX MPOo0IeM,
- YMETh BIAJETh CUCTEMOU
OMOJIOrMYECKUX 3HAaHUM, KOTOpasl BKJIIOYAET:
OCHOBOTOJIaraoume OMoIornuecKme
TEPMUHBI U TIOHATUS (KU3HB, KJIIETKA, TKAHb,
opras, OpraHu3M, BHJI, TOMYJISLUSA,
JKOCUCTEeMa, OMOIIeH03, Onocdepa;
MeTaboIHM3M, TOMEOCTa3, KJICTOYHBIN
MMMYHHTET, OMOCUHTE3 OeJKa,
OMONOIMMEDPBI, TUCKPETHOCTD,
CaMOpEeTyJISLIHNs, CAMOBOCIIPOU3BEACHHUE,
HaCJIEICTBEHHOCTh, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);
Ouosiornyeckue Teopuu: KierouHas reopus T.
[lIBanna, M Ilnelinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO UMMYyHuUTeTa [1.
Opnux, 1.1. MeuHnnkoBa, XpoMOCOMHasI
Teopus HacienacTtBeHHocTH T. MopraHa,
3aK0H 3apopiiesoro cxoacrsa K. bapa,
3BoJIIOIIMOHHAs Teopust Y. JlapBuHa,
CUHTETHUECKAsI TEOPUS IBOJIIOLUH, TEOPHUS
anTpornioreresa Y. /lapsuna; Teopus
6uoreonenosza B.H. Cykauésa; yuenus H.U.
BasuiioBa - o Llentpax MHOTrOOOpa3us u
MPOUCXOXKACHUS KYJIbTYpPHBIX pacTeHui, A.H.
CeBep11oBa - 0 MYTSAX U HAITPABIICHUSIX
spomonnn, B.U. Bepnaackoro - o 6uocdepe;
3aKOHBI (€AUHO00pa3Hsl TOTOMKOB IIEPBOTO
IIOKOJIEHUS, PaCIIEIIEHUS IPU3HAKOB,
HE3aBHCHMOTI'0 HacJIeJJOBaHUsI MPU3HAKOB I
Menpens, CLIEINIEHHOT0 HAClIe10BaHUs




HCCIIEIOBATEILCKOW U MPOESKTHON
JEATETLHOCTH, HABBIKAMU
paspereHus mpooiieM;

- BBISIBJIATDH TIPUYUHHO-
CIEJCTBEHHBIE CBSA3U U
aKTyalTu3UpPOBAThH

3aJ1a4y, BBIIBUTATh TUIIOTE3Y €€
pelieHHsI, HaXOIUTh apTyMEHThI
JUIST JOKa3aTeIbCTBA CBOMX
YTBEPXKICHHUI, 3a]1aBaTh
rapameTpsl U

KPUTECPHUH PEIICHHS,;

- aHAJIM3UPOBATH MOJyYCHHBIC B
XOJIe pelICHHS 32191
PE3YJIbTaThl, KPUTHYCCKH
OIICHUBAThH UX JIOCTOBEPHOCT,
[IPOrHO3MPOBATh H3MECHCHHE B
HOBBIX YCJIOBHUSIX;

-yMETh TICPEHOCHUTH 3HAHHUSI B
MO3HABATEIBHYIO M TPAKTHYECKYIO
00J1aCTH KU3HENEATEILHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3
pasHBIX MMPEIMETHBIX

obacTei;

- BBIJIBUTaTh HOBEIE HJIEH,
mpejyiaratb OpUrHHaIbHBIC
MTOJXObI 1

peIlIeHNs;

- CIOCOOHOCTh X MCIIOJIb30BAHUS B
MMO3HABATENBHON U

COLIMAJIBHOM ITPaKTHUKE

MPU3HAKOB U HAPYILIEHUS CLETIeHUs TeHOB T.
Moprana; roMoJIOTHYECKUX PSAIOB B
HacleqCTBEHHON n3Menunsoctyu H.U.
BasuioBa, renernyeckoro pasHosecus J[x.
Xapau u B. BaiinOepra; 3apo/IbIeBoro
cxozacrsa K. bapa, Onorenernueckoro 3akoHa
3. I'exkens, @. Mrosiepa); MPUHITUTIBI
(4ucToTHI ramMeT, KoMIieMeHTapHoe™);
npaBuia (MuanMyMma 1O. JInbOuxa,
9KOJIOTUYECKOM MUPaMUIbI YUCeI, OMOMACCHI
Y DHEPTUH); TUIOTEe3bI (KoarepBaTHOM A.I.
Omnapuna, nepBU4HOro OynboHa JIx.
Xonneitaa, mukpochep C. dokca, pudbo3uma
T. Yek);

- chopmMupoBaTH YMEHUS PACKPHIBATh
COJIep’KaHuE OCHOBOIIOIATAIOLINX
OMOJOTMYECKUX TEOPHUIl U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallAOHHOM,
9BOJIIOLIMOHHOM, TPOUCXOKICHUS KUZHU U
YeloBeKa; BJIaICHUe CUCTEMOM 3HaHu# 00
OCHOBHBIX METOJIaX Hay4YHOT'O IIO3HAHMUSI,
UCIIONIb3YEMBIX B OMOJIOTUYECKUX
UCCJIEJIOBAHUSIX KUBBIX OOBEKTOB U
9KOCHUCTEM (OMHCcaHue, U3MEPEHNE,
MpoBeICHHE HAOI0IEHU); crioco0aMu
BBISIBJICHUS U OLICHKH aHTPOIIOT€HHBIX
U3MEHEHUH B IPUPOJIE; - CHOPMHUPOBATH
YMEHHUsI PaCKpbIBATh OCHOBOIIOJIATAIOIIINE
OMOJIOrMYECKHE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Menpnens, T. Moprana, H.W. BaBuoga, 3.
I'exkens, @. Mromnepa, K. bapa), rpanuist ux
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

-YMETh BBIJIEISTH CYIIECTBEHHbIE TPU3HAKHU:
CTPOEHMS BUPYCOB, KJIETOK IIPOKAPHOT U
9yKapuoT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OHMOreoleH030B, SKOCUCTEM U Orochepsl;
CTPOEHMS OPTaHOB U CUCTEM OpPI'aHOB
pacTeHMi, ’KUBOTHBIX, YEJIOBEKA; MPOLIECCOB
KHU3HEIEATEIIBHOCTH, TPOTEKAIOIIUX B
OpraHu3Max pacTEeHUH, )KUBOTHBIX U
YeJI0BeKa; OMOJIOrMYECKHX MPOLIECCOB:
oOMeHa BelecTB (MeTabonn3M), nHpopMaluu
Y TIpEeBpAaIeHHsI SHEPTUH, OpOKEHUs,
aBTOTPO(HOIO U TeTepoTPO(HOro TUIIOB
NUTaHusA, POTOCHHTE3a U XEMOCHHTE3A,
MHTO03a, MEi103a, raMeToreHe3a,
SMOpHOreHe3a, MOCTIMOPHUOHATIBLHOTO
pa3BUTHS, PA3MHOKEHUS, UHIUBUIYATbHOTO
pa3BUTHUs OpraHu3ma (OHTOTreHe3a),
B3aUMOJICVCTBHS T€HOB, TE€TEPO3UCA;
JIeMCTBUIM HCKYCCTBEHHOT0 0TOOpAa,




CTaOUITN3UPYIOLIETO, IBUXKYILETO U
Pa3pBIBAIOIIETO ECTECTBEHHOT'O 0TOOPA;
AJJIONIATPUYECKOT0 U CUMIIATPUYECKOTO
BHI000Pa30BaHMUS;, BIUSHUS ABMKYIIUX CHIT
9BOJIIOLIMM Ha TeHO(DOH]T OMYJIALINY;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie
oOuTaHus, YepeI0OBaHUs HAIPaBICHUM
IBOJIIOIMH;, KPYTOBOPOTA BEIIECTB M MIOTOKA
SHEPTUU B DKOCHCTEMAX;

- MPUOOPECTH OIBIT MPUMEHEHHS
OCHOBHBIX METOJIOB HAYYHOT'O TIO3HAHMS,
WCIOJIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS U
OIMCAHUS KHUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUI; OpTaHU3AIH U TTPOBEICHUS
OHOJIOTUYECKOTr0 HKCIIEPUMEHTA,
BBIIBHDKCHUS THIIOTE3, BBISIBIIATH
3aBUCHUMOCTH MEX/y UCCIIETyeMbIMU
BEJIMYMHAMU, OOBSICHSITH MTOJIyICHHBIC
pe3yNIbTaThl U (POPMYIIUPOBATH BHIBOJIBI C
UCIOJIb30BaHUEM HAYYHBIX MOHSATUH, TEOpUN
Y 3aKOHOB;

- c(hopMUPOBATh YMEHHUSI BBIJCIATH
CYIIECTBCHHBIC TIPU3HAKU BUPYCOB, KIIETOK
MPOKAPUOT U DYKAPHOT; OJTHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTraHW3MOB, BHJIOB,
OHOreo1eHO30B 1 SKOCUCTEM; 0COOEHHOCTHU
IIPOIIECCOB 0OMEHA BEIIECTB ¥ IMPEBPAIICHUS
SHEPrUU B KJeTke, poTocuHTe3a,
TUTACTUYECKOTO U YHEPTETHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, Mei03a,
OILTOIOTBOPEHUS, PA3BUTHS U PAa3MHOKEHHUS,
WHAMBUIYAILHOTO Pa3BUTHs OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BU1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB K CpeJie
oOuTaHUS, BIUSHUS KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOTIOTEHHBIX M3MEHEHHH B SKOCUCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
MpeBpaIieHne YHEPruu B Onocdepe;

- chopMUpOBaTh YMEHHS IPUMEHSATH
MTOJTY9ICHHBIC 3HAHUS JIJISI OOBSICHEHUS
OHMOJIOTUYECKHX MPOIECCOB U SBICHUH, IS
MPUHSATHS MPAKTHICCKUX PEIICHUHN B
TTOBCETHEBHOM JKU3HM C ENIBbI0 00ecTIeueHus
0€30ITaCHOCTH CBOETO 3JIOPOBBS U 37]0POBBS
OKPYKAIOIIUX JIFOJIeH, COOII0IeHUS
3JI0POBOTO 00pa3a KU3HU, HOPM IPaAaMOTHOTO
MOBEICHUS B OKPYXKAIOIIEH MPUPOTHON
cpene; MOHUMaHUe HEOOXOTUMOCTH
WCIOJIb30BaHUS JJOCTHKEHHI COBPEMEHHOM
OMOJIOrMH ¥ OMOTEXHOJIOTHH IS
paIMOHaIBLHOTO MPUPOIONOIB30BAHUS;




YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE
apryMEHTHI, OMOJIOTUYECKYIO TEPMUHOIOTHIO
Y CUMBOJIUKY JUIS I0Ka3aTeIbCTBa POJICTBA
OpPTaHU3MOB PA3HBIX CUCTEMATUUYECKUX
IPyII; B3aUMOCBSI3U OPTaHU3MOB U CPEJIbI
oOWTaHUS; CIMHCTBA YEIIOBEUECKHX PaC;
HEOOXOJMMOCTH 3J0pPOBOr0 00pa3a KHU3HHU,
COXpaHEHHUs pa3HO00pa3usi BUIOB U
9KOCHUCTEM, KaK YCIOBHUS COCYIIECTBOBAHUS
MIPUPOJIBI M YEIOBEYECTBA; - CHOPMUPOBATH
YMEHHUsI pelIaTh OMOJOTHYECKHE 3a/1a4H,
COCTaBJISATh TEHOTHITHYECKUE CXEMBI
CKpEIIMBAHUS JUIsl pA3HBIX TUIIOB
HACJICIOBaHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBI IIEpeHOCca BEIIECTB U
SHEPTUU B KOcHUcTeMax (I[eNH MUTaHUs,
MUIIEBBIE CETH), BBIABIATH IPUUUHHO-
CJICJICTBEHHBIC CBSI3M MEKIY UCCIICTyeMBIMU
OMOJIOTUYECKIUMH 00bEKTaMHU, TIPOIECCAMH U
SIBIIGHUSIMU; JIEJIaTh BBIBOJIBI M IPOTHO3HI HA
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;
chOopMHUPOBATh YMEHHSI KPUTUUECKU
OIICHUBATh WH()OPMALINIO OMOJIOTUIECKOTO
coJiep>KaHusl, BKIIOYAIONIYIO TICEBIOHAYYHBIE
3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpeIcTBa
MaccoBoi MHGOpPMaIMKU, HAYYHO-TIOMYJISIPHBIE
MaTepHUabl); HHTEPIPETUPOBATH ITHICCKHE
ACTIEKThl COBPEMEHHBIX UCCIICIOBAHH B
OMoJIOrun, MeIUIMHE, OHOTEXHOJIOTUH;
paccMaTpuBaTh TI00aTbHBIE YKOJIOTUYECKUE
MPOOJIEMBI COBPEMEHHOCTH, (JOPMUPOBATH TIO
OTHONICHUIO K HUM COOCTBEHHYIO MO3HIIHIO,
YMEHHE OIICHUBATH dTHICCKHUE aCTIEKTHI
COBpPEMEHHBIX MCCIIEJOBAHMI B 00JIACTH
OMOTEXHOJIOTHH U TCHETHYSCKUX TEXHOJIOTHI
(KITOHUpPOBaHUE, HCKYCCTBEHHOE
OILIOIOTBOPEHUE, HAITPABJICHHOE H3MCHEHHE
Te€HOMa M CO3/IaHue TPAHCTEHHBIX
OpraHU3MOB);
- chopMUpOBaTh YMEHHS CO3/1aBaTh
COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC
COOOIIIEHHUsI HA OCHOBE OMOIOTUYECKOM
MH(OPMAIINY U3 HECKOJIBKUX HCTOYHHUKOB,
TPaMOTHO UCTIOJB30BaTh MOHATHHHBIH
amnmapat OUOJIOTHH;
YMETb BBIABUTATH THIOTE3bI, IPOBEPSATH UX
IKCIIEPUMEHTAIILHBIMH CPEJICTBAMH,
(hopMynupys 11e’bh HCCIEA0BAHNUS,
AQHAJIM3UPOBATH IMOJTYICHHBIE PE3YIIbTAThHI H
JIeNIaTh BBIBOIBI;
- MPUHUMATH yJacTHE B HAYYIHO-
HCCIIeIOBATENLCKON paboTe o OMOJIOTHH,




9KOJIOTHU M MEIUIMHE, IPOBOANMON Ha Oaze
Hay4YHBIX OOIIECTB U MyOJIMYHO MPECTABIAT
HOJTyYCHHBIE Pe3yJIbTaThl HA CTYICHUECKIX
KOH(EpEHIUSIX pa3HOTO YPOBHI.

OK 02,
JIP 13

B obGnacTu IEeHHOCTH Hay4YHOTO
MO3HAHUA:

- c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
OOIIIECTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha JIMAJIOre KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B IOJIUKYJIBTYPHOM
MUDE;

- COBEpILEHCTBOBAHHE
SI3bIKOBOM M YATATEIBCKOU
KYJIBTYpBI KaK Cpe/CTBa
B3aUMOJICHCTBHSI MEXTy JTIOJAbMHU U
MIO3HAHUS MHPA;

- OCO3HAHHE [IECHHOCTH
Hay4YHOH J1esTebHOCTH,
TOTOBHOCTbH OCYILIECTBIISITh
IIPOEKTHYIO U UCCIIE0BATENILCKYIO
JeSTeTbHOCTh WHAWBUIYAIBHO U B
rpynme;

OBnazeHne yHUBEpPCAIbHBIMU
y4eOHBIMU [IO3HABATEIbHBIMU
JNEUCTBUSAMMU:

B) paboTa ¢ uHpopmaueil:

- BJIAJIETh HaBbIKAMH
NOJTy4eHUs] HHPOPMALIUH U3
MCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYILIECTBIISATh
MIOUCK, aHAJIN3, CUCTEMATU3ALUI0 U
WHTEPIPETAIHIO HHPOPMALIUN
pa3IUYHBIX BUIOB U GOpPM
MIPEICTABIICHHS,

- CO3/1aBaTh TEKCTHI B
pa3uYHBIX (hopMaTaX C yIYETOM
Ha3zHavyeHus MHopMauu u
1L[€IeBOM ayTMTOPUH, BBIOUpAs
ONTUMAIIBHYIO (OpMY
MIPEJICTAaBIICHNS U BU3yaTH3alllN;

- OLIEHUBATh JOCTOBEPHOCTbD,
JETUTUMHOCTh WHPOPMAIINH, €€
COOTBETCTBHE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;
UCIOJIb30BATh CPEICTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI1 B

chOpMHUPOBATh YMECHHS KPUTUICCKU
OLIEHUBATh HH(POPMALIHIO OHOJIOTNYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO [ICEBOHAaYYHbIE
3HaHUS U3 pa3IMYHbIX HCTOYHUKOB (CpelIcTBa
MaccoBOM MH(pOpMAINY, HAYYHO-TIOMYJISIPHbIE
MaTepHalbl); MHTEPIPETUPOBATh 3THYECKHE
ACIICKTbI COBPCMCHHBIX I/ICCJICI[OBaHI/Iﬁ B
Ouosioruu, MeAULIMHE, OMOTEXHOJIOTHH;

- HHTEPIIPETUPOBATH dTHYECKUE ACIIEKTHI
COBPEMEHHBIX MCCIIEJ0BAHNIN B OMOJIOTHH,
MCAUIIUHE, 6I/IOTGXHOJIOFI/II/I; paccMaTpuBaThb
rJ100a1bHbIE YKOJIOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110
OTHOILIEHHIO K HUM COOCTBEHHYIO O3UIIHIO,
YMCHHEC OLICHUBATHL 3TUYCCKUC ACIICKThHI
COBPEMEHHBIX MCCIIEJOBaHUM B 00J1aCTH
OHMOTEXHOJIOTUU U T€HETUYECKUX TEXHOJIOTHI
(KJIIOHMpOBaHUE, HCKYCCTBEHHOE
OILI0/IOTBOPEHUE, HAIIPABIEHHOE U3MEHEHHE
IeHOMa U CO3JJaHHe TPAHCTEHHbIX
OpraHU3MOB);

- c(hopMUpPOBaATh YMEHHUS CO3/1aBaTh
coOCTBEHHEBIE TUCbMEHHBIE U YCTHBIC
COOOLIEHNsI HA OCHOBE OMOJIOTHYECKOM
I/IH(l)OpMaIII/II/I U3 HECKOJBKHUX MCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN
anmapar OMOJIOTUr




pelIeHIH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 3314 C
co0uroIeHreM TpeOOBaHHIHA
SPrOHOMHUKH, TEXHUKU
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHu s, TIPAaBOBBIX U
THYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 06€30MMacHOCTH;
- BJIaJICTh HaBbIKAMH
pacro3HaBaHMs U 3AIIUATHI
uHpopManuu, THOOPMAITHOHHON
0€30MaCHOCTH JIMYHOCTH

OK 04,
JIP 13

- TFOTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIE0BATENIbCKOM, MPOSKTHON 1
COIIMAJIBHOM ACITEIBHOCTH;
OBnazneHue yHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMH:
0) COBMECTHasl IeITEIbHOCTb:

- MMOHUMATh U UCII0JIH30BaTh
MIPEeUMYIIeCTBa KOMaHAHON U
UHIUBUAYAIBHON paboThI;

- MIPUHUMATH LIETH
COBMECTHOH JIESATCILHOCTH,
OpraHU30BBIBATH U
KOOPJIUHUPOBATH JICUCTBUS TI0 €€
JTOCTH)KCHHIO: COCTABIIATH TUTaH
JEWCTBUM, PACTIPEESATh PO C
y4€TOM MHEHUH yYaCTHHKOB
00CyXIaTh pe3ybTaThbl
COBMECTHOI paboThI;

- KOOPJIMHHUPOBATH U
BBITIOJTHSATE pa0OTy B YCIIOBUSX
peabHOTO, BUPTYAIBLHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIISATH TO3UTHBHOE
CTpaTernyeckoe MmoBeJeHNE B
Pa3IMYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITH
MHUIAATUBHBIM

OBnaneHne yHUBEPCATbHBIMU
PETYJISTHBHBIMU JICUCTBHSIMH: T
MPUHSATHE Ce0s U IPYTHX JTFOICH:

- MPUHUMATh MOTHBBI U
apryMEeHTHI IPYTUX JIOACH Mpu
aHaJIN3e PEe3yJIbTaTOB
NEeATETbHOCTH;

- chopMUPOBATh YMEHHS CO3/1aBATh
cOoOCTBEHHBIC MTUCHbMEHHBIC U YCTHBIC
COOOIIIEHUS Ha OCHOBE OMOJIOrHYCCKOM
nH(OpMaIUY U3 HECKOJIBKUX UCTOYHUKOB,
rpaMOTHO MCITOJIb30BaTh MOHATHITHBIN
amnmapar OHOJIOTHH;

YMETb BBIABUTATH THIIOTE3bI, IPOBEPSATH UX
IKCIICPUMEHTAIBHBIMU CPEJICTBAMH,
hopMyIIpys LIeTh HCCIISA0OBAHUS,
aHAJIM3UPOBATH MOJTYYCHHbBIE PE3YIbTAThI U
JIEJ1aTh BBIBOJIBL,

- MPUHUMAThH Y4acTHE B HAYYHO-
UCCIICIOBATEILCKOM paboTe 1o OMoJIoruw,
9KOJIOTUU U MEITUIIMHE, TPOBOIMMOM Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB U MyOIMYHO
MPEJICTaBIISITh MOJTYYCHHBIE PE3yNIbTaThl Ha
YUEHUICCKUX KOH(DEPEHITUIX Pa3HOTO YPOBHS
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- NpU3HABATh CBOE MPABO U
MIPaBO JIPYTUX JIIOJeH Ha OMINOKY;
- pa3BHBATh CIIOCOOHOCTH
MOHUMATh MU C TIO3ULIUH JPYTrOro
YeJI0BeKa.

OK 07, B obGnacTu 5K010ru4ecKoro - BJIaJIETh CUCTEMOM 3HAHHUK 00
IIK 1.2, BOCIIUTAHUSA: OCHOBHBIX METOJIaX HAYYHOT'O MTO3HAHUA,
JIP 10 - c(hOpMUPOBAHHOTO HCIOJIb3YEMBIX B OHMOJIOTHYECKHUX

9KOJIOTHUYECKOM KYIbTYPHI,
[IOHUMAaHHE BIUSHUS COLUATIBHO-
SKOHOMMYECKHUX MPOIIECCOB HA
COCTOSIHHE IIPUPOJTHOMN U
COLIMAJILHOU CPEeJIbl, OCO3ZHAHUE
J100aIbHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

- IUIAHUPOBAHUE U
OCYILIECTBIICHHUE JICHCTBUI B
OKpY’Karolllel cpesie Ha OCHOBE
3HAHUA LIeJIel YCTOWYMBOTro
pa3BUTHS YEJIOBEUECTBA;
aKTUBHOE HETIPUSATHE JICHCTBUM,
IIPUHOCSIINX BpeJ OKPYKaroIEen
cpene;

- YMEHHE [TPOrHO3UPOBATh
HeOIaronpusATHBIC YKOJIOTUYECKHE
MIOCJIEACTBUS IPEATPUHUMAEMBIX
NEICTBU, IPEIOTBpALLATh UX;

- paciupeHue onbiTa
JeSITeIbHOCTH SKOJIOTHUECKON
HaIpaBJIEHHOCTH;

- OBJIa/ICHHE HaBbIKaMU
y4eOHO-UCCIIEeI0BATEIbCKOM,
MIPOEKTHOMU U COLMATIBHON
JeSITEIbHOCTH

HCCIICIOBAHMSX KUBBIX 00BEKTOB U
JKOCHCTEM (OmHUCcaHue, U3MEpEHue,
MPOBEICHHE HAOI0ICHUH ); crioco0aMu
BBISIBJICHHSI M OIICHKH aHTPOTIOTCHHBIX
W3MEHEHUH B TIPUPOJIE;

- YMETh BBISBIISATH OTIUYATEIHHBIC
MIPU3HAKH )KUBBIX CHCTEM, B TOM UHCIIE
rpuOOB, PaCTCHU, )KHBOTHBIX U YEIOBEKA,
MIPUCIIOCOOICHHOCTD BHJIOB K CpeJie
o0uTaHus, aOMOTHYECKUX U OMOTUYECKUX
KOMIIOHECHTOB SKOCUCTEM, B3aNMOCBSI3CH
OpPraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX
M3MEHEHHUI B SKOCUCTEMAaX CBOECH MECTHOCTH,
YMETb BBIACIATH CYNIECTBEHHBIC TPU3HAKU
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BEIIECTB
(MeTabonu3Mm), nHpOpMaIUK U TPEBPAILICHUS
SHEPTHuH, OPOKECHHUS, AaBTOTPOPHOTO U
reTepoTpOPHOrO TUIIOB MMTUTAHUS,
(hoTOCHHTE3a U XEMOCHUHTE3a, MUTO34,
Meii03a, raMeToreHe3a, SMOpHUOTeHe3a,
MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKCHHUS, HHIAUBHUIYAIEHOTO Pa3BUTHS
opranusma (OHTOTeHe3a), B3aUMOJCHCTBHS
TE€HOB, FeTepo3uca; AeHCTBUI
UCKYCCTBEHHOT'O 0TOO0DA,
CTAOMIIM3UPYIOIIETO, TBIKYIIETO U
pa3phIBAIOIIET0 ECTECTBEHHOT'O 0TOOPA;
AIIONATPUYECKOT0 U CUMITATPHUIECKOTO
BHJI000Pa30BaAHMUS;, BIUSHUS ABMKYIIIUX CHIT
9BOJIIOIMH HA T€HO(DOH]T TIOMYIISAIINH;
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB K CpeJie
oOuTaHus, Yepel0BaHUS HAPaBICHHI
IBOJTIOIIMH;, KPYTOBOPOTA BEIIECTB M MIOTOKA
SHEPTUU B DKOCHCTEMAX.

OcBoenne o6meoOpa3oBarenbHoit auctumuasl OJ1.13 buonorus HampaBieHO Ha
dbopMupoBaHue:

- O0OIIMX KOMITETeHIIUH]:
OK 01. BriGupats crioco0sl perieHus 3a1a4 npohecCHOHaIbHON 1eATeIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.
OK 02. Ucnonb3oBaTh COBpEMEHHBIE CPEJCTBA MOUCKA, aHATIM3a U UHTEpIpeTaluy, HHHOpMauu
¥ MH()OpPMaAIIMOHHBIE TEXHOJIOTUHU JJIS BBIIOJIHEHUS 337a4 NPo(ecCHOHANBHOM e TeTbHOCTH.
OK 04. 3ddexTrBHO B3aUMOACHCTBOBATh U PaOOTATh B KOJIJIEKTUBE M KOMAH/IE
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OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYXAIOIIEH Cpebl, pecypcocOepexeHnto, MPUMEHSTh
3HaHUS 00 W3MEHEHHWH KJIMMAaTa, TMPUHIHIBI OEpEeXIIMBOTO MPOU3BOJACTBA, 3P(HEKTUBHO
JIEICTBOBATH B UPE3BBIYANHBIX CUTYALUAX

- IpopeccHOHAbHBIX KOMIIETEHIIHIA:
[1K 1.1. Opranu3oBbIBaTh pabouee MECTo
I1K 1.2. OGecrieunBaTh 0€30MACHYIO OKPYKAIOIIYIO CPEy
[1K 3.1. KoHCynbTHpPOBATh HACEICHHE IO BOMIPOCcaM MPOPUIAKTUKY 3a00JICBaHUH.
1K 3.2. IIponaranaupoBath 310POBBIA 00pa3 KU3HHU.

- INYHOCTHBIX PE3yJIbTaTOB:
JIP  8.IlposiBasitomuii ¥ JAEMOHCTPUPYIOIIUN YBaXKEHHE K MPEACTABUTEIAM Pa3IUYHbIX
STHOKYJIBTYPHBIX, COLMATBHBIX, KOH(PECCHOHANBHBIX W WHBIX rpynn. ConpuyacTHBIA K
COXPAHEHMIO, TMPEYMHOKEHUI0O W TPAHCISAIUH KYJIbTYPHBIX TPaAMLMA W  IEHHOCTEH
MHOTOHAIIMOHAJIIBHOI'O POCCUIICKOr0 rocyAapcTBa.
JIP 9. CobGmromaronuii ¥ TpoNaraHIuPYOIMUA TpaBuUjiia 3J0pOBOTO M Oe3omacHoro obpasa
KHU3HH, CIOPTa; NPEAYNPEKIAIOMUNA MO0 TNPEOAONICBAIONINA 3aBUCUMOCTH OT AJIKOTOJIA,
TabaKa, NMCUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTp U T.J. CoXpaHSIOUMI NCHUXOJOTHYECKYIO
YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WM CTPEMHUTEIHHO MEHSFOIIUXCSI CUTYaIUSX.
JIP 10. 3aboTsamuiicst 0 3aluTe OKpYy’Karolei cpepl, COOCTBEHHOM M 4y 0¥l 0€e30macHOCTH, B
TOM YHUCIIe TU(POBOH.
JIP 13. HenpepbIBHO COBEPUICHCTBYIONIUI MPO(ecCuOHANbHBIE HABBIKM YePe3 JOMOTHUTEILHOE
npodeccuoHagbHOe 00pa3oBaHue (IPOTpaMMbl TMOBBIIMICHUS KBATU(HUKAIMA M IPOrPAMMBbI
npodecCuoHaNBHOM MEePEenoAroTOBKH ), HACTABHUYECTBO, a TAK)KE CTAKUPOBKH, UCIOJIB30BaHUE
JTVCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH (00pa3oBaTeNbHBI TOPTadl W BEOHWHApHI),
TPEHUHTU B CUMYJISIIIMOHHBIX [IEHTPAX, YUaCTHE B KOHTPECCHBIX MEPOIPHUATHIIX

2. CTpyKTypa u coaepkanue 001meo00pa3oBaTeIbHOM U CHUILINHBI
2.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HO# padoThI

Bua yuebnoit paboTs O0bem B
Jyacax
O0bem 00pa3oBaTeIbHON NPOrpaMMbl JUCHUIIINHBI 144
B T.d.
OcHOBHOE COJIepKaHUE 112
BT. 4.:
TEOpeTUYECKOe 00yUeHHUE 70
NpaKTUYECKUE 3aHITHS 36
nabopaTopHble 3aHATHUSA 6
IpodeccHoHaILHO-OPHEHTHPOBAHHOE COEPKAHU e 20
(coxepskaHue NPUKJIATHOTO MOYJIA)
TeopeTHueckoe ooydeHue 4
NpaKTUYECKUE 3aHATUS 10
nabopaTopHbIE 3aHATHSA 6
[TpomexyTouHas arTectanus (3K3aMeH) 12

12
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2.2. TemaTu4ecKuil IJIaH U COAepPKaAHMe TUCITUIINHBI

HaumeHnoBaHue pa3aejioB 1 TEM

Conep:xanue yue0HOr0 MaTepuaJjia, JadopaTopHbIe U NPAKTHYeCKHe PadoThl,
caMocTosITe1bHast padoTa 00y4yaromuxcs, Kypcopasi padoT (IpoeKT)

Oo0BneM
4acoB

Cemectp,
No
3aHATHS,
I

dopmupyemMble
KOMIIETeHIMH

Yposenn
0CBOEHHS

1

2

Paznea 1. Knerka -cTpykTy

HO-q)yHKIII/IOHaJ'ILHaﬂ C¢IMHHUIA ) KHBOI'O

32

Tema 1.1.
Buosorus kak Hayka

Coaep:kanue yueOHOro MaTepuasa

1

Teopernueckoe o0y4enne:

Buosaorus kak Hayka. CBsi3b OMOJIOTHH C APYTUMHU HAYKAMU: Onoxumust, onodusuka,
OnoHuKa, reHoreorpadus u ap. Poss 1 MecTo Ononoruu B popMUPOBaHUN COBPEMEHHOM
Hay4HOM KapTHHBI MUpa. 3HaUeHHEe OMOJIOTUYECKUX 3HaHUH. McTopus Orosoruy.
3HayeHHe IUTOJIOTHU AJIS pa3BUTHs OHMOJIOTUHU U MO3HAHMA MPUPOABL. MeToabl
IIUTOJIOT MU MUKPOCKOIHSI, XpOMaTorpadusi, 31eKTpodopes, METO] MEUEHBIX aTOMOB,
muddepennnansHoe NEHTPUPYTHPOBAHNE, KyIbTypa KIETOK.

N

1-00
Ne I-m

OK 02,
JIP 8

Tema 1.2.
OO0mas xapakTepucTuKa
JKM3HH

Coaep:xanue yueOHOro MaTepuaja

1

Teopernueckoe o0y4eHue:

PasnooOpa3sue Ouocucrem. Opranusanusi 0M0JI0rHYEeCKUX CUCTEeM. Y POBHH
OpraHu3alMH GUOCHCTEM: MOJICKYJSIPHO-TCHETHIECKHH, OPraHOUTHO-KJICTOYHBIH,
OpraHU3MEHHBIH, TOMYJIAIMOHHO-BHAOBOH, 9KOCHCTEMHBIN (OHOT€OLCHOTHYCCKHH),
omocdepusIit. Hayku, n3yyaromue OnoIormdeckiue 00 BeKTh Ha Pa3HbIX

YPOBHSIX OpraHu3anuu ku3Hu. O0Ias XapakKTepUCTHKA KU3HH, CBOMCTBA )KUBBIX CHCTEM.

[Tpouieccel, mpoucxosmue B OMocucTeMax

1-O0
Ne 2-m

OK 02

Temal. 3.
Buojiornyecky BasKHbIE
XHMHYECKHE COeINHEeHU

Conep:xanue yue0HOro MaTepuajia

TeopeTnueckoe o0yuenue:

Xumuueckuii cocras kijaeTkd. Heoprannyeckue Bemecrsa KIeTKH, HX
Omosiornueckasi poJib.

Oprannyeckre BenecTBa KieTkd. bruonornueckue nmomumepsl. benkn. Ctpykrypa u
¢yHKIMM O€NTKOBOM MOJIEKYIbl. DepMEHTHI, TPUHIMIT UX JEHCTBHSA. YTICBOMBI.
Buonorndeckue GyHkiuu yraerogos. Jlumuasr. OOmuit mwad ctpoeruns. ['uapoduibHo-
ruapodo0OHsIe cBolicTBa. Knaccudukanus munmuaos. bronorndyeckue GyHKINH JIMIHIOB.
AT®. Ctpoenne monekynsl AT®. buonornyeckue pyaxkunn ATO.

1-00
Ne 3-m

OK 01,
OK 02,
OK 04,

IIpakTuyeckoe 3aHATHE:

PoJn 6e/ikoB, yIiIeBOI0B U ’KHPOB B OPraHu3Me yejioBeka. ButaMuHb!
OmosTorn4ecKky aKTUBHbIE JOOABKH, X 3HAUCHHE B )KU3HU OpraHU3Ma 4ejoBeka. [ umo- u
ABUTaMUHO3BI UX mociieaAcTBus. [IpecTapnenne yCTHBIX COOOMECHNH C Tpe3eHTaIHe,
MOJTOTOBJICHHBIX T10 NIEPEYHIO HCTOYHUKOB, pEKOMEHIOBAaHHBIX IIPENOIaBaTEIEM.

1-00
Nel-n
QIIIT

OK 01,
OK 02,
OK 04,
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JlaGopaTopHoe 3aHsiTHE:

JlaGopaTopHas padora "Onpenenenne BuramuHa C B IpoayKTax nuranus"
IToaroroBka BapHaHTOB OMBITA, HAOIIOIECHNE 38 KAUECTBEHHBIMH PEaKIIHIMH,
3aroyHeHHe paboder TaOUIIbl, MHTEPIIPETAIU] HAOIIOIaeMbIX SBIICHUH,
(hopMynHpOBaHHE BHIBOJIOB.

JlaGopaTopHas padora «'mapopuiibHO-ruAPododHBIE CBOHCTBA JIUMUAOB
[ToaroroBka BapHaHTOB OMBITA, HAOTIOICHNE H3MEHEHHS PACTBOPUMOCTH JIMINAOB,
3aroyHeHne pabouen

TaONHIBl, MHTEPIIPETanus HaOJII0JaeMBbIX SIBJICHHH, (OpMYIHpOBaHUE BHIBOJIOB

1-00
Nel-n
QI

OK 01,
OK 02,
OK 04,

Tema 1.4.
CrpykrypHo-
dyHKkuMoHaNbHASA
OpraHu3anms KJeToK

Coaep:kanue yueOHOro MaTepuaja

1

Teoperuueckoe o0ydyeHune:

Kaerounas teopus (T. [IBann, M. [neiinen, P. BupxoB). OcHOBHBbIE M0JI0KEHHUS
COBpPEMEHHOI KJIeTOYHO Teopuu. TUIIBI KIETOK: SyKapuoTuieckas u
npokapuotndeckas. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK 3YKapHOT (PaCTUTENbHOM,
JKMBOTHOM, rpuOHO#). CTpoeHHe MpoKapruoTHIeCKoH KineTKH. OCOOCHHOCTH CTPOSHHUS
reTepoTpOoQHOI 1 aBTOTPODHOH MPOKAPHUOTHIECKUX KIeTOK. CTpOeHHE TIa3MaTHIECKOM
MeMOpaHbl. TpaHCTIOPT BemIeCTB Yepe3 IIa3MaTHIecKy0 MeMOpaHy: TAaCCHBHBIA U
AKTUBHBIN. DHIOMUTO3: THHOIMTO3, (paroruros. Dx30muto3. O00I0UYKa WIH KICTOTHASL
creHka. CTpyKTypa U QYHKIIUHN KICTOYHON CTCHKH PacTeHHI, TPHOOB.

1-00
No 4-m

OK 01,
OK 02,
OK 04,

Huronmnazma. Iluro3zoas. LHurockener. OnHoMmeMOpaHHbIe OPraHOM/AbI KJIETKH
snpomnazmatuaeckas cethb (JI1C), anmapat ['oJ1bKH, TU30COMBI, TEPOKCHCOMBI,
BaKyOJIM PaCTUTENBHBIX KiIeTOK. CTpoeHne U pyHKIMU OZHOMEMOPaHHBIX OPraHOU/IOB
kietku. Kinerounstit cok. Typrop. IlomyaBTOHOMHBIE OpraHOMIBI KIETKU: MUTOXOHIPUH,
TUTACTHJIBL: XJIOPOILIACTHI, XPOMOILTACTHI, JICHKOIIIACTHI,

uX cTpoeHue U GpyHKUMU. SIAepHBIi annapar KIeTKH, CTPOeHHE U (QYHKIIHH.
HememOpaHHBIE OpraHOUABI KJIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KII€TOUHBIN IICHTD.
OpraHouibl ABHXXEHUS: PECHUYKH U KXTyTUKH. CTpoeHne u QyHKIIMH HeMeMOpPaHHBIX
OpPraHOMJOB KIIETKH.

1-00
No5-m

OK 01,
OK 02,
OK 04,

JlabopaTopHoe 3aHsiTHE:

JladopaTopHasi pabora «CTpoeHHe KJIeTKH (pacTeHusl, ;)KUBOTHbIe, TPHObI) U
KJIETOYHbIE BKJIIOYEHUS (KPaxMaJl, KapOTHHOUABI, XJ0POIJIACTbI, XPOMOMJIACTHI)»
ITpuoOperenue onpITa MPUMEHEHNS TEXHUKH MUKPOCKOIIMPOBAHUS ITPH BHITIOTHEHUH
naboparopHbix paboT. [ToAroToBKa MUKpOMpenapaToB, HAOIIOIEHUE C TOMOIILIO
MHUKPOCKOTIA, BBISIBIICHHE PA3IUINA MEXIY U3ydaeMbIMH O0BEKTaMH, HHTEPIIPETAIIH
HaOJFOTaeMBIX ABJICHUH, (OPMYIHPOBAHIE BBIBOIOB.

JlaGopaTopHas padoTra «IIpoHunaemocTs MeMOpaHbI (IJ1a3MOJIHU3, 1ETIA3MOJIHN3)»
[IproGpereHue onbITa NPUMEHEHNS! TEXHUKH MUKPOCKOIIMPOBAHUSI P BHITTIOJTHEHUH
J1abopaTopHBIX padboT. IloAroTOBKAa MUKpOIIPENapaToB, HAOIIOEHUE C TOMOIIBIO
MHKPOCKOTIA, BBISBICHUE PAa3IHMIUN MEXKIY U3y4aeMbIMHA OOBEKTaMH, HHTEPIIPpETalus
HaOJII01aeMBIX SIBJICHUH, (POPMYJIMPOBaHIE BHIBOJIOB.

1-0O0
No2-n
@Il

OK 01,
OK 02,
OK 04,

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaja

| Teoperuueckoe o0yyeHue:

1-00

OK 01,
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CtpykTypHO-
(pyHKIHOHAIBHBIE (PAKTOPBLI
HACJIeICTBEHHOCTH

Hyxkaeunosbie kuciioTsl. JTHK n PHK. CTpoenne xpomocom. XpoMOCOMHEIT HabOp
KJIETOK, TOMOJIOTUYHBIE U HErOMOJIOTMYHBIE XPOMOCOMBI, TaIUIOUIHBIN U JUMIOUAHBIA
Habop. CTpoeHne HyKJIEMHOBBIX KHCIO0T. Hykneorunsl. KommnemenTapHbie a30TUCTEIE
ocHoBanus. [Ipasumo Yapradda. Crpykrypa JHK - nBoiiHas crimpaib.
Mecrtonaxoxaenue u ononorndeckue Gyukmun JHK. JHK-skcmepruza. Bumsr PHK.
®yukuuu PHK B knetke.

Ne 6-m

OK 02

HpaKTuqecxoe 3aHATHE:
Pemenue 3a1a4 Ha OnpeaeJCHUE MoCJaea0BaATCJIbHOCTH HYKJIC€OTH/I0B.

1-00
No 2-n
QI

OK 01,
OK 02

Tema 1.6.
IIpoueccsl MATPUYHOTO
CHHTE3Aa

Conep:xanue yueOHOro MaTepuasa

Teopernueckoe o0y4enne:

Matpuunsbnii cuaTe3 JHK - peniuxanus. IIpuanuns pennuxanun JHK. Mexaauzm
pemmukarmu JJHK. Penapanusa JIHK (nopennexaTuBHas, mocTperiekaTuBHasA). Peakuun
MaTpPUYHOTO CUHTe3a. [I[pHHINI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO CHHTE3A.
JHK u rensl. ['enetnyeckuil koa, ero cBoicTa. TpaHCKpUIILUS - MATPUYHBIN CUHTE3
PHK. Tpancnsamus u e€ atamsl. YcnoBus OnocuaTesa 6enka. Ctpoenue 1- PHK u
KOJIMPOBaHUE aMUHOKHUCIIOT. Poib pubocom B OnocuHTE3E OEmKa.

1-00
Ne 7-m

OK 01,
OK 02

IIpakTHyeckoe 3aHATHE:

Pemenne 3a5a4 Ha onpeejieHHe MOC/IE10BATEILHOCTH AMHHOKHCJIOT B MOJIEKYJIe
Oeaka.

Pemmenue 3aau Ha onpeiesneHNe NOCIEI0BATEIbHOCTH aMHUHOKHCIIOT B MOJIEKYJIe Oelika
B ClIyyae M3MEHEHHsI IocieioBaTenbHocTy Hykiaeotuos JJHK.

1-00
No3-n
QI

OK 01,
OK 02

Tema 1.7.
HexkJeTounbie Gpopmbl
JKM3HUA

Conep:xanue yueOHOro MaTepuaja

TeopeTnueckoe o0yuenue:

Bupycsol - HekJ1eTOYHbIe (POPMBI KM3HU U 00JMTaTHBIE Mapa3uThl. CTpoeHne
MPOCTHIX M CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kusnennsrnii muxn JJHK-
conepxamux BupycoB, PHK-conepxkamux Bupycos, 0akrepuodaros. BUY, remarut
YeJloBeKa.

Bakrepun. O6mas xapakrepucruka. [Tonsitue mrramm. Bupycs! u 6akrepun: cxoicTsa u
pasnuus.

1-00
Ne 8-m

OK 01,
OK 04

IIpakTnyeckoe 3aHATHE:

Bupychble U 6akTepuaabHble 3a60eBanusi. Of1He NPUHIUIBI HCIIOJIb30BAHUS
JIEKAPCTBEHHBIX BEUIECTB.

Oco0eHHOCTH TPUMEHEHUS aHTHOMOTHKOB.

[IpencraBnenne ycTHBIX COOOIIEHNUH € MIPEe3eHTALUEH, TOJTOTOBICHHBIX 110 TIEPEYHIO
MCTOYHHMKOB, PEKOMEH/IOBAHHBIX IPETIO/IaBaTelIeM

1-00
Nod-n
QIIIT

OK 01,
OK 04
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Tema 1.8.

OO0OMeH BelecTB H
npeBpalieHne JHePrum B
KJIeTKe

Conep:xanue yueOHOro MaTepuasa

Teopernueckoe o0y4yeHune:

AcCHMUISIIUS M AMCCHMMIISIIMS - IBE€ CTOPOHBI MeTadoan3ma. Tursl oOMeHa
BEIIIECTB: aBTOTPO(HEIH U

reTepoTpodHEIH, a3poOHBIN 1 aHA3POOHEIH. DHEpreTHYecKoe 0OeceueHne KICTKH:
npespamieane AT® B 0OMeHHBIX nporieccax. DepMEeHTAaTHBHBIA XapaKTep PeaKIui
KJIETOYHOTO MeTaboIm3Ma.

IlepBruHEIl CHHTE3 OPraHUYECKIX BEIIECTB B KieTke. [macTruaeckmii oOMeH.
®dorocuHTe3. XeMOCHHTE3. AHAYPOOHBIN YHEPTETHUECKII 00MeH. AHa3pPOOHEIE
opranusMsl. bposkenue, aBTOTpoHBIH ¥ reTepoTpOodHBINA THI MUTaHHUS. AHAIPOOHBIE
MHUKPOOPIaHU3MBI KaK 00BEKTHI OMOTEXHOJIOT M. JTallbl BHEPIreTUUECKOr0 0OMeHa.
['mukonn3. buonornyeckoe OKHUCIICHNE, WIIN KIIETOYHOE JIbIXaHHE.

1-00
No 9-m

OK 02

Tema 1.9.
KM3HEeHHDBIN MUK KJIETKH.
Mputo3. Meiio3

Conep:xanue yueOHOro MaTepuasa

Teopernuyeckoe o0y4eHue:

Kuerounblii nukJ, ero nepuoasl u peryasuus. [lepuoast unrepgaspl ux
ocodenHocTH. JJuddepeHnnanys KISTKH U apecT KIETOYHOTO [UKIIa. JeneHne KIeTKH -
muTo3. CTaguy MUTO3a M MPOUCXOISIINE IPOLIECCHI.

Kapuoxunes u nurokunes. buonornyeckoe 3HaueHne MUTO3a. Meilo3 - peIyKIIMOHHOE
nenexue kiaetku. Ctaauu mero3a. Meiio3 - ocHOBa 1oyioBoro pasMHokeHus. [loBeneHue
XxpoMocoM B Meio3e. Kpoccunrosep.

buosnornueckuii cMbica Meiio3a. ekt Meiio3a. Meio3 B )KU3HEHHOM LIUKIIE
OpPTraHU3MOB.

1-00
Ne 10-m

OK 02,
OK 04
JIP 9

Paspnen 2. Crpoenune u gpyHKkumn

H OpraHu3Ma

50

Tema 2.1.

Conep:xanue yue0HOro MaTepuasia

Crpoenne opranusma

IpodeccuoHaNbLHO-OPHEHTHPOBAHHOE COTEPIKAHNE TEOPETHUECKOT0 00y YeHUS

OaHokJeTouHbIe opranu3mMbl. KolonnajnbHbie oprannsMbl. MHOTOK/I€TOYHBIE
OpraHmusmMbl. B3alMoCBs3b yacTell MHOTOKJIETOYHOTO opranusma. OyHKIus.
Oprasbl ¥ cMcTeMbl OPraHoB. Annapartbl opraHos. 'omeocra3s opranusma u ero
nojjiep:KkaHue B Mpoluecce ;KU3HeAes TeTbHOCTH.

ODyHKIMOHAIbHAS cUcTeMa OpraHoB. TkaHu pacTeHuil. TKaHU )KMBOTHBIX U YE€JIOBEKA.
Oprasnsl pacteHuil. Oprasbl 1 CHCTEMBI OPTaHOB KMBOTHBIX U YeJIOBEKa. 3HaUEHUE
OTIOPBI, ABWKCHUS, TUTAHUS, ABIXaHU, TPAHCIIOPTA BEIIECTB, BBIACICHHS, 3aIIUTHI.
3Ha4yeHHe POSABICHUS PA3IPAXKUMOCTH U PETYIISAINH.

1-00
Ne 11-m
1-00
Ne 12-m

OK 02,
OK 04,
K 3.1
[IK 3.2
JIP 13

IIpakTHyeckoe 3aHATHE!

Teopus KI0HAIBHO-CeJIeKTUBHOr0 MMMyHuTeTa I1. Spianxa, U.A. Meununkosa.
Wudexunonnsle 3a0051eBaHus U dNUAEMUs. BaxkHelme snnaeMun B HICTOPUHT
yeJioBeuecTBa. BakiuHams kak npomiIakTHKa HHPEKIIMOHHBIX

3abosieBanuii. [IpencTaBieHne ycTHBIX COOOIIEHNH C Ipe3eHTallel, HOATOTOBIEHHBIX
MO NEPEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAaHHBIX MPENoAaBaTeIeM

1-00
Ne 5-n
QI

OK 02,
OK 04,
TK 3.1
TK 3.2
JIP 13

Tema 2.2.

Conep:xanue yued0HOro MaTepuaja
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D®opMbl PA3MHOKEHUS

IIpodeccuonanibHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE TEOPETHYECKOro 00y4eHust

OPraHu3MOB ®opMbl pa3zMHOKeHHsI Opranu3MoB. becnoJioe u mojioBoe pa3MHoxkenune. Buabl 1-0O0 OK 02,
0ecroJ10ro pa3sMHOKEeHHsI: IIPOCTOE JAEJIEHUE HAJIBOE, [IOUKOBAaHHE, PA3MHOKEHUE MNel3-m | TIK 3.1
CIIOpaMH, BET€TaTUBHOE Pa3MHOKEHNUE, ()parMeHTanus, KIoHHpoBaHue. [lomoBoe K 3.2
pa3sMHOXEHUE. :
JIP 13
Tema 2.3. Copep:xanue yueOHOT0 MaTepHaJia
OHTOreHes3 ;KUBOTHBIX U Teopernueckoe oGyuenne: I-00 | OK 02,
YeJ0oBeKa I'amerorene3 y :xkuBoTHbIX. Ciepmarorenes u oorene3. CTpoeHne noJioBbIX KJIETOK. MNe 14-m | OK 04
OmyionoTBOpeHKE ¥ IMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHoreHes3. OmOpuorenes
(na mpumepe nanuerHuka). Ctaauu sMOproreHesa.
Poct n pasBurtue xuBoTHbIX. [locTaMOpHoHaABLHBIH nepuon. [Ipsmoe u Henpsmoe 1-00 OK 02,
pasBurHe. Pa3sutre ¢ MeTamopdo30M y OECIIO3BOHOUHBIX U TO3BOHOYHBIX KHBOTHBIX. Ne 15-m | QK 04
Cramuu 1ocToSMOPHOHAIBHOTO PA3BUTHS y KHUBOTHBIX U YeloBeKa. [leproer oHTOTeHE3a
yesioBeKa. bronornueckoe ctapeHue U cMepTh. I epoHTONIOT A
Tema 2.4. Coaep:xanue yueOHOro MaTepuasa
OHTOreHe3 pacreHui TeopeTnueckoe o0yuenne: 1-00 OK 02,
I'amerodur u cnopodur. PazMHoKeHHe H pa3BATHE BOAOPOCIIei. PasMHOKeHUE 1 MNe 16-m | OK 04
pa3BUTHE CIIOPOBBIX pacTeHH. Pa3MHOXkEHNE U pa3BUTHE CEMEHHBIX pacTeHui. Pocrt.
Ilepuobl OHTOreHe3a pacTEHUM.
Tema 2.5. Coaep:xanue yueOHOro MaTepuasa
OCHOBHBIC IIOHATHS Teoperuueckoe o0yueHune: 1-00 OK 02
reHeTHKH I'eHeTHKa KaK HayKa 0 HACJIeICTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB. Ne 17-m
OCHOBHBIE T€HETHYECKHE TTOHATHS U CUMBOJIBL. ['eH. ['enorum. ®enorun. AJUienpHbIE
TeHbl. AJIbTepHAaTHBHBIE IPU3HAKU. JJOMUHAHTHBIA U pEIleCCUBHBIN MPU3HAKH.
I'omo3urora u rérepo3uroTa. YucTast TUHHS. FI/I6pI/II[I)I. OCHOBHEIE METOAbI TCHECTUKHU:
FH6pI/IZ[OHOFI/I‘~IeCKPII>’I, MUTOJIOTMYCCKUEC, MOJICKYJISIPHO-TCHETUYCCKUE
Tema 2.6. Conep:xanue yue0OHOro MaTepuaja
3aKOHOMepHOCTl/l Teoperunuyeckoe o0y4eHue: 1-00 OK ()2,
HACJIeI0BAHNS 3akoHoMepHOCTH o0pa3oBanus rameT. 3akoHsl I'. Mengens: MoHoruOpumHOE Ne 18-m | OK 04,
ckpetiuBanue. [IpaBuio 1OMUHUPOBaHUS. 3aKOH €AMHOOOPa3Usl EPBOTO MOKOJICHHS. K 3.1
3aKoH pacIeIuIeHHsI TPU3HAKOB. [{UToIOrHuecKue OCHOBBI MOHOTHOPHIHOTO )
ckpemmBanus. [ UmoTe3a 4uCTOTH TaMeT. AHAM3UPYIOIee CKpelmuBanue. JJuruopuanoe 1K 3.2
CKpelllMBaHUe. 3aKOH HE3aBUCUMOTO HACJIEI0BAHUS IPH3HAKOB. TTonurudpuaHoe JIP9
HacJIeIOBaHUE M €T0 3aKOHOMEPHOCTH.
OK 02,
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJCPKAHNE MPAKTHYECKOr0 3aHATHS: 1-00 OK 04
Penienne 3a7a4 Ha onpeaesieHne BEPOATHOCTH BO3HMKHOBEHHS HACIEACTBEHHBIX Ne 6-n i
NMPU3HAKOB IIPH MOHO-, JIW-, MOJIMTUOPHTHOM 1 aHAIM3UPYIOLIEM CKpelHBaHUH, @Il 1K 3.1
COCTABJIEHHE TEHOTHIIMYECKUX CXEM CKPEIIHBAHUS Y Y€JI0BEKA. K 3.2
JIP 9
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Tema 2.7. Conep:xanue yueOHOro MaTepuasia
B3aumojaeiicTBue reHOB Ienorun kak uHeaocTHas cucreMa. MHoKecTBeHHOe AeiicTBUe reHoB. [IneifoTporms. 1-0O0 OK 01,
MHoecTBEHHBIN ayuienu3M. B3auMmozeiicTeue amienbHbX reHoB. KogomMunrupoBaHue. No 19-m OK 02
BsanmopeticTBre HeayutebHBIX TeHOB. KomimemenTapHocTh. DnmcTas. [Tommmepus. K 3 l’
IIK 3.2
JIP 9
IpodeccnoHaILHO-OPHEHTHPOBAHHOE COEPKAHNE MPAKTHYIECKOT0 3aHATHS: 1-00 OK 01
Pemnrenne 3a7a4 Ha onpejiesieHNe BEPOSITHOCTH BOSHNKHOBEHH ST HACJIEICTBEHHBIX Ne 7-n OK 02’
NPU3HAKOB [IPU Pa3IUYHbIX TUIIAX B3aUMOJEHCTBUS I€HOB, COCTABJICHUE QI >
TEHOTHITMIECKUX CXEM CKPCIINBAHUS y YETIOBEKA. HK 3.1
IIK 3.2
JIP 9
Tema 2.8. Conep:xanue yue0OHOro MaTepuasa
CuenieHHoe HacJeq0BaHHUeE Teoperuyeckoe ody4yenne: I-00 OK 01,
NPH3HAKOB 3akonsl T. Moprana. CuemiieHHoe HACJIeJ0BaHHEe T€HOB, HAPYIIEHNe CIeNIeHH . Ne 20-m OK 02,
XpoMocoMHas TeOpHs HACTICICTBCHHOCTH. | eHeTHUeCKoe KapTUPOBAHIE XPOMOCOM. K 3.1
Hcnonp30BaHNEe KPOCCHHTOBEPA ISl COCTABICHUS TEHETHICCKIX KapT XPOMOCOM. )
K 3.2
JIP 9
OK 01,
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE MPAKTHYECKOT0 3aHATHSA: 1-0O0 OK 02
Penrenue 3a1a4 Ha onpejaesieHNe BEPOSITHOCTH BOSHMKHOBEHHSI HACJIEICTBEHHBIX Ne 8-n >
NMPHU3HAKOB NP CIEIUICHHOM HAcIIeIOBaHUH, COCTABICHNE TEHOTHITMICCKUX CXEM @Il HK 3.1
CKpelIUBaHHUs Y YeI0BeKa. K 3.2
JIP 9
Tema 2.9. Conep:xanue yue0HOro MaTepuaja
I'eHeTHKA TOJIA Teoperunuyeckoe o0y4eHue: 1-O0 OK 01,
XpoMOCOMHBIH MEXaHH3M ONpeaeTeHUsI M01a. AYTOCOMBI H MOJIOBBI€ XPOMOCOMBI. Ne2l-m | OK 02
I'oMorameTHBII 1 reTeporaMeTHEIH 1moil. ['eHeTHdeckast CTpPYKTypa IOJIOBBIX XPOMOCOM. JIP 9
HacnenoBanue mpu3HaKOB, CHEIUICHHBIX C TIOJIOM.
IIpakTuyeckoe 3aHsATHE: 1-0O0 OK 01,
PenreHue 3a1a4 Ha onpeae/ieHHe BEPOATHOCTH BOZHUKHOBEHHUsI HACJIEACTBEHHbBIX Ne 9-n OK 02
NMPU3HAKOB, CIENJIEHHBIX C M0JIOM, COCTABJICHHE TEHOTUITHYECKUX CXEM CKPEIINBAHUS QI JIP 9
Tema 2.10. Coaep:xanue yueOHOro MaTepuasa
I'eneTnKa 4YejioBeKka Teopernyeckoe o0y4enue: 1-00 OK 01,
Kapuorun yeioBexa. MeToabl M3yueHHs FeHETUKH YeJIOBEKA: TeHEaIOTHUCCKUA, Ne22-m | OK 02

OJIM3HETIOBBIN, IMTOT€HETHIECKIHN, OMOXUMHYECKHMA, TOMYJISIIIMOHHO-CTATUCTHYECKHH.
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Hacnencteennsie 3a00eBaHus YyeoBeKa. [ eHHBIC H XpOMOCOMHBIC OOJIC3HH YETIOBEKA. JIP 9
Bonesnu ¢ HacIeACTBEHHOW TPEAPACIIONIOKEHHOCTBI0. 3HAYCHUE MEIUIIMHCKOW TeHETHKH
B IIPEIOTBPAIICHNH U JICUCHUN TeHETHIECKHUX 3a00JIeBaHUN YeTI0BEKa.
IIpakTnyeckoe 3aHATHE:
Pemenue 3a/1a4 Ha onpeje/eHne BEPOSITHOCTH BO3HUKHOBEHHUSI HACJIEICTBEHHBIX 2 1-00 OK 01,
NMPHU3HAKOB, FICIIONB3YsI METOIB TEHETHKH YEJIOBEKA, COCTABIICHHE TeHOTHITMYECKUX Ne 10-n | OK 02
cxeM ckpermmBaHus. [IpencraBneHne yCTHRIX COOOMICHUH C MIpe3eHTauel o QI JIP 9
HACIICICTBEHHBIX 3a00JICBaHUSIX YEJIOBCKA.
Tema 2.11. Conep:xanue yueOHOro MaTepuasa 4
3aKOHOMepHOCTH Teoperuueckoe o0yuyeHune: 2 1-0O0 OK 01,
H3MEeHYMBOCTH B3anmopeiicrBue reHoTuna u cpeanl npu popmMupoBanum ¢penoruna. MzMeHIMBOCTH Me23-m | OK 02,
npr3HakoB. KauecTBeHHBIE M KOMMYECTBEHHBIC IPH3HAKI. BUIBI H3MEHIMBOCTH: OK 04
HACIICICTBCHHASI M HEHACIICICTBEHHASL. 3aKOH TOMOJIOTHUYCSCKIX PSIOB B HACICICTBCHHOM
m3menunBoctr (H.M. BaBmiios). JIP 9
MonundukanroHHas, Wi (peHOTHITHYECKast H3MEHINBOCTh. PoIb cpenbl B
Mou(UKaIMOHHON n3MeHurBocTH. Hopma peakimu npusHaka. BapuaunonHstit psg n
BapHaIlMOHHAs KpUBasi. XapaKTePUCTHKA MOAUGUKAITUOHHON H3MEHIHMBOCTH
HaCHCI[CTBeHHa}I, WJIN TC€HOTUIINYECCKass UBMCHYUBOCTD. KOM6I/IHaTI/IBHaH U3MCHYUBOCTb.
MyTaIlI/IOHHaH U3MCHYUBOCTD. BI/II[I)I MyTaIIPIﬁ: T'C€HHBIC, XPOMOCOMHBLIC, TCHOMHBIC.
IIpyurHBEl BO3HUKHOBEHUS MYTALUH.
IIpakTnyeckoe 3aHsATHE: 2 1-O0 OK 01,
Pemrenne 3aga4 Ha onpeiesieHne TUNIA MYTAIUH MPH Mepeaade HACTeICTBEHHBIX Noe []1-n OK 02,
NMPHU3HAKOB, COCTABIICHUE TEHOTHITHIECKUAX CXEM CKpPEIIIHMBAHUS @Il OK 04
JIP 9
Tema 2.12. Conep:xanue yue0OHOro MaTepuaja 2
Ceaexnus OpPraHu3MoB Teoperunueckoe o0y4eHue: 2 1-00 OK 01,
Cenexuus Kak Hayka. MeToabl ceJleKIMOHHOM padoThl. ['eTepo3nc U ero Npu4HHsI. Ne24-m | OK 02
HckyccTBeHHBIN 0TOOP: MACCOBBIN M MHAUBUAYaIbHBIA. DTanbl KOMOWHAIMOHHOM JIP 13
cenekuuu. CopT, mopoja, mTaMM AJITOPUTMBI pELlICHUE 33/1a4 Ha OIpe/ieIeHUe
BO3MO>KHOT'O BO3HHKHOBEHHSI HACJICJICTBEHHBIX MIPU3HAKOB I10 CEJIEKIMU, COCTABIICHUE
TFCHOTHUIINYCCKUX CXEM CKPCHIUBAHUSA
IMpome:xkyTouHasi arTecTanus (3K3aMeH) 6
Hmozo | cemecmp: meopus -48 uacos, n.p. -22 uaca, 1.p-4 uaca, sxzamen 6 uacos
Bcezo 80 uacoe.
Pa3nen 3. Teopus 3BoJIIOIMI 14
Tema 3.1. Coaep:xanue yueOHOro MaTepuasa 2
I/ICTOpHﬂ IBOJIIOIIMOHHOT'O Teoperuueckoe odyuyeHue: 2 1-00 OK ()2’
yueHHs ITepBbie IBoOJIIOIIMOHHBbIE KOHIENIMH. ['payanucTuueckast IBONIOIHOHHAS KOHIICTIINS Ne25-m | OK 04
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K.B. Jlamapxka. [Brkymiue cuiibl 3BoItouu. KpealinoHu3m 1 TpaHC(POPMH3M.
Cucrtemaruka K. JIuanes u e€ 3HaueHHE 7151 OPMUPOBAHISI UACH IBOIFOIIUU
[IpennoceIKN BOSHUKHOBEHUS TapBHHA3MA. DBOJIONHA BUIOB B Ipupoe. boprda 3a
cymectBoBanne. EctecTBeHHBII 0TOOp. [MBEepreHius npu3HakoB U BU000pa30oBaHHUE.
OCHOBHBIE TIOJIOKEHUS CHHTETHYecKOoit Teopru »Bosrormn (CTI). Pons 3BomonroHHOM
TeopuH B (POPMIPOBAHUN HAYYHOU KapTHHBI MHpa

JIP 8

Tema 3.2.
Muxkpo3Boarouus

Copaep:xanue y4eOHOro MaTepuaJsa

Teoperuueckoe o0y4yeHune:

MuUKPO3BOJIIONHS ¥ MAKPOIBOJIIONHS KAaK 3TAINbI 9BOJIOHHOHHOr0 Npomecca.
I'eneTnyeckre OCHOBBI 3BOJIOIHH.

MyTanun 1 KOMOMHAITIHN KaK 3J€MEHTapHBIN SBOMOMHUOHHBIN MaTepuai. [lomymsmus kax
3JIeMEHTapHas eANHUIIA YBOJIONIH. J[BIKYIIHE CHITBI ((aKTOPHI) SBOJIOIHH.
MyTannoHHbIA nporiecc 1 KOMOMHATHBHAS M3MEHIMBOCTh. Murpanus.

Wzomsiuus momynsimit: reorpadudeckas (IpoCTpaHCTBEHHAs), OHOJIOTHYEeCKas
(penponykruBHas). EcTecTBeHHBII 0TOOp - HampaBisttonIii hakrop sBoonnd. boppda
3a CyIIECTBOBAHHE KaK MEXaHU3M JEHCTBHS €CTECTBEHHOTI'O OTOOpa B IOIYJIIMAX. Bun
1 ero Kputepuu (mpu3Haku). BugooOpa3zoBaHue kak pe3ylbTaT MUKPOIBOJIOIIHH.

11-00
Ne26-m

OK 02
JIP 8

Tema 3.3.
Maxkpo3Boarouust

Conep:xanue yue0OHOro MaTepuaja

Teoperuueckoe od0ydyenne: Makpo3soaonus. PopMbl H 0CHOBHbIE HANIPABJICHUS
makpo3Bosaonun (A.H. CesepuoB). [TyTtu moctmkeHHs OHOIOTHYECKOTO IIporpecca:
apoMop$o3, HaroaganTanus, oomas qereHepanys. MeToxbl U3y4eHUst MaKpO3BOJIOINH.
3axoH 3aponsimieBoro cxoacTsa (3akoH K. bapa). buorenernueckwmii 3akoH (3. ['exkenp,
@. Mromep). Obmirie 3aKOHOMEPHOCTH (TIPaBHIIa) YBOJFOIHA

11-00
Ne27-m

OK 02
JIP 9

Tema 3.4.
Bo3nukHOBeHHE U pa3BUTHE
KU3HM Ha 3eMuie

Conep:xanue yueOHOro MaTepuasia

TeopeTnueckoe o0yuenue:

I'unoTe3sl 1 TeOPUH BOZHMKHOBEHHS KM3HH HAa 3eMule: KpearlMoHu3M,
CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE)3apOKAECHHE, CTALIMOHAPHOE COCTOSHUE, TAHCIIEPMUS,
6monon3. Hagano opranmueckoif sBosroruy. I1osBIeHNe NEPBBIX KIETOK. DBOIIOIHS
MeTabo3Ma. DBOITIONHS NEPBBIX KiIeToK. [IpokaproTs! 1 3ykapuoTsl. [Iponcxoxnenue
MHOTOKJICTOYHBIX OPTraHN3MOB. BO3HHKHOBEHHE OCHOBHBIX IIAPCTB 3yKapHoT. OCHOBHBIE
YepThI IBOJTIOLUH PACTHTEIBHOTO MUpa. OCHOBHBIE YEPThI HBOJIOLUH )KUBOTHOT'O MUPa

11-00
Ne28-m

OK 02,
OK 04
JP9

IIpakTHyeckoe 3aHATHE:

IIpeacraBiieHne YCTHOTO COOOLIEHHS U JIEHTHI BpeMeHH M0 OCHOBHBIM 3Tanam
BO3HMKHOBEHHS U PA3BUTHUSA )KUBOTHOI'0 U PACTUTEIbLHOI0 MUPA, IOATOTOBJIEHHBIX
I10 MECPCYHIO HCTOYHUKOB, PCKOMCH/IOBAHHBIX MPETIOABaTCIIEM

11-00
Nel2-n
QIIIT

OK 02,
OK 04
JIP 9

Tema 3.5.
IIpoucxoxkaeHue 4ejaoBeKa -
aHTPOIOreHe3

Conep:xanue yued0HOro MaTepuaja

Teopernueckoe o0y4yeHune:

AHTpOIOJIOTHA - HAyKa 0 4ejioBeke. CHcTeMaTHYecKoe I0JI0KeHHe YeJI0BeKa.
CX0ACTBO uenoBeKa ¢ AKUBOTHBIMU. OTINUNS YeNoBeKa OT )KUBOTHBIX. [IpaMoxoxkaeHue
U KOMIUIEKC CBSI3aHHBIX ¢ HUM IPU3HAKOB. Pa3BUTHE rOI0BHOrO MO3ra U BTOPOil
CUTHaJIbHOW crcTeMbl. COOTHOIIEHHE OMOJIOTHIECKUX U COITHATIBHBIX (PaKTOPOB B

11-00
No29-m

OK 02,
OK 04
JIP 8
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aHTpornoreseze. OCHOBHbIE CTAaJJMH aHTPOIIOreHe3a. J|pHONNTEKH - IPEAKH YeI0oBeKa U
4eJI0BeK00Opa3HbIX 00e3bsH. [IpoToanTpon - npenecTBEHHUK YeI0BeKa. ApXaHTpOII -
IpeBHeMui yenosek. [laneoantpon - npeBHUl yenosek. Heoantpon - uenosek
COBPEMEHHOT'0 THIA. DBOJIOLUS COBPEMEHHOTO UesIoBeKa. UenoBedeckne pachl.
OcHOBHBIE OOJIBIINE PACHl: €BPOICONIHAS (€Bpa3HICKas), HETPO-aBCTPATIOUTHAS
(axBaTopuanbHasi), MOHTOJIONTHAS (a3MATCKO-aMepHUKaHCKast). Bpems u mecto
BO3HHMKHOBEHHS YEJIOBEUECKUX pac. EMMHCTBO yenoBevecKux pac.

HpaRTuqecxoe 3aHATHE:

OK 02,
Bpems u myTH paccesieHus 4ejoBeKa no nianere. [IpucnocodieHHOCTH Yel0BeKa K 2 11-00
Pa3HBIM YCJOBHSAM cpe/bl. Ne13-n | OK 04
BrnusiHue reorpaduyeckoii cpeibl Ha MOpPQOIJIOrHio M (PU3UOJIOTHIO YeJIOBEKa QI JIP 8
3amuTa JIEHT BpEMEHU M MEHTAJIbHBIX KapT B (popmare yCTHOrO cOOOLIeHus,
MOATOTOBJIEHHBIX I10 MIEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPETIOIaBATEIEM
Paznen 4. Dxonorus 24
Tema 4.1. Conep:xanue yue0OHOro MaTepuaja 2
DKoJOrHuYecKue (l)aKTOpr u Teopernueckoe o0yueHue: 2 11-00 OK 01,
Cpe/Ib SKH3HH Cpenasbl 00MTaHMSI OPTAaHU3MOB: BOJHAS, HA3eMHO-BO3AYIIIHAs, MOYBEHHAS, 30-m OK 07
BHYTpHOPraHu3MeHHasi. U3HKO- XUMHIECKHE OCOOCHHOCTH Cpex OOMTaHMs
oprann3MoB. [IprcnocobneHnst OpraHu3MoB K XHU3HU B Pa3HBIX cpeaax. [lonarue
skonornueckoro (akropa. Knaccnduxamnus sxonorndeckux ¢axropos. [Ipasuno
muanMyma FO. JInbuxa. 3akoH Tonepantaoctr B. lllendopna.
Tema 4.2. Conep:xanue yueOHOro MaTepuasa 4
Honyasinus, coodmecTna, Teoperuueckoe odyyeHue: 2 11-00 OK 01,
KOCHCTEMBI JK0JIOrHYecKasi XapaKTePUCTHKA BU/AA M MOMYJISIUU. DKOJIOTHYecKas HUIa BU/IA. Ne3l-m | QK 02,
DKOJIOTUYECKHE XapaKTePUCTUKHU MomyJisiiun. CooOI1ecTBa 1 9KOCUCTEMbI. brotieHo3 u OK 07
ero crpykrypa (B.H. CykaueB). CBsi3u Mex 1y opranu3MaMu B OnoneHo3e. CTpyKTYpHEIE
KOMITOHEHTBI 3KOCHCTEMBI: TIPOIYLIEHTHI, KOHCYMEHTHI, pelylleHTsl. KpyroBopoT JIP 8
BEILIECTB M IOTOK 3HEPTHHU B 9KocucTeMe. Tpoduueckne ypoBHU. AHTPOIIOTEHHBIE
9KOCUCTEMBI. ATpo3KocHCTEMBI. OTJIMUNS arpOIKOCUCTEM OT OMOTE€OIIEHO30B.
YpboskocucteMbl. OCHOBHBIE KOMITOHEHTHI yPOOIKOCHCTEM.
IIpakTnyeckoe 3aHATHE:
Tpodpuueckue uenu u cetu. OCHOBHbIE MOKA3aTe U IKOcUcTeMbl. brnomacca n 2 11-00 OK 01,
HpOAyKIMs. DKONOTHYeCcKHe TIPaMHUbl YhCeN, OHOMAcChl U dHepruu. IIpaBuio Nel4-n | OK 02,
MIUPAMU/JIbl SHEPTUU. PeleHne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3alaHUui 10 oIl OK 07
MePEeHOCY BEMIECTBA M YHEPTUHU B SKOCHCTEMAaX C COCTABJICHHE TPOHUIESCKUX LIETeH U JIP 8
MpaMus OMOMacchl U SHEPTUH.
Tema 4.3. Coaep:xanue yueOHOro MaTepuasa
Buocdepa — riuodaabHas Teoperuueckoe o0yqenne: 2 11-00 | OK 01,
IKOJOrHYeCKasi CHCTeMa Buocdepa - :kuBasi 00010uka 3emiau. PazButue npejacrapiaenuii o 6uocdepe B No32-m OK 02,

Tpyaax B.M. Bepuaackoro.
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Oo6nactu ouocdepst u eé coctas. XKupoe BemecTBo OHocheps! U ero GyHKIUH OK 07
3akoOHOMEpHOCTH CcyliecTBoBaHus Orocdepbl. OcobenHocTH 6rocdepsl Kak riI06anbHON
SKOCHCTeMBI. JIlnHaMu4eckoe paBHOBecHE B Onocdepe. PUTMIYHOCTS SBIICHHIA B
6uoctepe. KpyroBopoTsl BemecTB 1 OMOreOXnMHYECKHE NUKIEL. | 1o0ansHbIe
9KOJIOTMYECKHE POOJIEMbI COBPEMEHHOCTH U ITyTH UX PEIICHHS.
2 11-00 OK 01,
ITpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJeP:KaHNe MPAKTHYECKOI0 3aHTHA: Mel5-n | OK 02
Pemenne NpakTHKO-OPHEHTHPOBAHHBIX PACUYETHBIX 3aJ4a4d Ha OINpEJCICHUE POJH @Il OK 07’
3€JICHBIX HACAKICHUHN B KM3HU TOPOAA M DIIEMEHTHI PEKPEALIOHHOH S9KOCHCTEMBI. P 7
Tema 4.4. Copep:xanue yueOHOT0 MaTepHaJia 4
Buunsinne aHTPONMOTeHHbIX Teoperuueckoe o0yuyeHue: 2 11-00 OK 01,
dakxropor Ha Guocdepy AHTp?l‘[OFeHl—[l)Ie Bo3/1eiicTBUsI Ha Guocdepy. 3arps3HEHUS Kak BUJI aHTPOIIOTEHHOTO Ne33-m | QK 02,
BO3JICHCTBHS {XMMHYECKOe, PU3HIecKoe, OMOIOTHUECKOE, OTXO bl IIPOU3BOJICTBA U OK 04
NOTpeOIeHust). AHTPOIIOTeHHbIE BO3/IeiicTBYS Ha aTMocdepy. Bo3neiicTBus Ha >
rugpocdepy (3arpsA3HeHUs] U X UCTOYHUKH, UCTOIICHHS BOJ). OK 07,
BosgeiictBus Ha nmuTocdepy (Ierpamaris MO4BbI, BO3ACHCTBHIE Ha TOPHBIE ITOPOAA, [1IK1.2
HENpa). JIP 10
ITpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJdeP:KaHHe MPAKTHYECKOI0 3aHITHA: OK 01
NMPaKTHKO-OPHEHTHPOBAHHOE PacyeTHOe 3aJaHue: 11-00 i
«OnucaHue NPOKUBAHUS YeJI0BEKA B ropojie KaK B HCKYCCTBEHHOM IKOCHCTEMe) 2 Nel-n | OK 02,
orrr | OK 04,
OK 07,
[1K1.2
JIP 10
Tema 4.5. Copaep:xanue yueOHOT0 MaTepuaaa 10
Bausinue conmajbnbHO- Teopernueckoe o0yueHmne: 2 11-00 OK 02,
3K0JIOTHYecKNX (PAKTOPOB Ha 3n0poBbe u ero cocrapisommne. PakTopbl, MOJOKUTEIHHO H OTPULIATETBHO Ne34-m OK 04
BJIMSIIONINE HA OPTAaHU3M 4ejloBeKa. BpeiHble MPUBBIYKK: IOCIEACTBHS 1 ’
310POBBE YeI0BeKA 1" P Db TPHB A OK 07,
npodunakruka. [IpodieMa TeXHOTeHHBIX BO3JCHCTBHUI Ha 3J10pPOBbE YelIOBEKa
(3MeKTpOMAarHUTHBIE TIONA, OBITOBAS XUMHUSL, H30BITOYHBIE IIIYMBI, paJnaIis 1 T.I1.). 1K 3.2.
AnanTanus opranu3Ma 4eoBeKa K pakTopaM OKpyXKaroIeH CpeIbl. 3alIuTHBIE JIP 9
MEXaHN3MBbl OpraHu3Ma 4ejoBeKa. 30pOoBbe H pabOTOCIIOCOOHOCTS.
OK 02,
Ipuaoune! popmMupoBanns 310poBbecOeperaoiero noseaenns. dGusnueckas 2 11-00
AKTUBHOCTb U 370poBbe. ['pymniiel 310poBba. OCHOBBI 3akanuBaHus. buoxumuueckue Ne35-m OK 04,
ACIIEKTHI pallMOHAILHOTO NUTaHus. [IpaBuia 6e30MacHOr0 UCHONIB30BaHMUS OBITOBBIX OK 07,
prOOPOB M TEXHUIECKHUX YCTPOUCTB. TIK 3.2.
JTP 9
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IIpakTHyeckue 3aHATHS OK 02
OmnpenesieHue CyTOYHOr0 PANIMOHA MUTAHMA. 2 11-00 OK 0 4’
Nel7-n ’
o | OK 07,
[IK 3.2.
JP9
raN Vxiatal
OKNUZ]
Co3naHue HHANBUAYAIBHON NAMATKH 110 OPTaHU3ANMH PALMOHAIBHON (pu3nyeckoi 2 11-00 OK 04,
AKTHBHOCTH. Nel8-n | OK 07,
PHIT | 11K 3.2.
JIP9
OK 02,
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECCKOI0 3aHATHSA: 2 11-00 OK 04,
JlabopaTopHasi paGoTa Ha BLIOGOP: No3-n OK 07
1. JlabopaTopHasi paboTa «YMCTBeHHas1 padoTOCIOCOOHOCTH) QI >
OBglajieHre METOAAMU OTIPECIICHHUs IT0Ka3aTeNiel YMCTBEHHOH paboTOCIIOCOOHOCTH, 1K 3.2.
00BsCHEHUE MOYUYSHHBIX PE3YJIbTaTOB U (POPMYIMPOBAaHUE BBIBOJIOB (IMCBMEHHO) C JIP 9
HCII0JIb30BAaHUEM HAYUYHBIX IIOHATUH, TEOPUH U 3aKOHOB.
2. JladopaTopHasi pabora «Bausinne abuoruyeckux (pakTopoB Ha YejiOBeKa
(HM3KMe M BBICOKHME TeMIIepaTypbl)»
H3yuyeHne MeXaHM3MOB a/IJaNTALIMM OPTaHN3MA YeJ0BeKa K HU3KUM H BBICOKHM
TeMIepaTypaM H 00bsICHEHHE MOJIYYeHHBIX Pe3yJbTaToB U ()OpMY/IMPOBaHHE
BbIBOJOB (IMCbMEHHO) € UCNOJIb30BAHUEM HAYYHbIX NOHATHH, TeOPHii U 3aKOHOB
IIpodeccnonaibHO — OPUEHTHPOBAHHOE CO/lepP KaHKe (CoAepKaHue MPUKJIATHOTO MOIYJISA) 20
Paspnen 5. buoJiorus B :KU3HH 8
Tema 5.1. Coaep:xanue yueOHOro MaTepuasia 4
BHOTEXHOJJIOTUM B KM3HH TeopeTuueckoe o0ydyeHue: 2 11-00 OK 01,
KAKI0I0 BuoTexHo/10rUsI KAK HayKa U NPOu3BoAcTBO. OCHOBHBIC HANIPABIICHHSI COBPEMEHHOM Ne36-m | QK 02,
6uorexHoiornu. Metonbl 6norexHoaoruu. OObEKTH ONOTEXHOIOTHH. DTHKA OK 04
OMOTEXHOJIOTUYECKUX U TeHETHUECKHUX dKCTIepuMeHTOB. [IpaBuiia nmoncka u anannsa ’
61osKoNornYeckoi MHPOPMALMH U3 Pa3IMYHBIX HICTOYHUKOB (Hay4yHast U y4eOHO- HK 3.1
Hay4Has JIuTeparypa, CpeJICTBa MacCOBOI MH(pOpMaIuu, ceTb MIHTepHEeT 1 Apyrue). JIP 13
OK 01,
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IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COJCPKAHNE MPAKTHYECKOr0 3aHATHS 2 11-00 OK 02,
Keiicbl Ha aHaIn3 HHPOPMALIMH 0 HAYYHBIX IO0CTHKEHHSAX B 00JIACTH FreHeTHYECKHUX Nel9-n OK 04
TeXHOJIOTHii, KJIETOYHON UHKeHePUH, MUIeBBIX 0MOTEeXHOJIOrHil. 3ammTa Keica: QI TIK 3 1’
[PEACTABICHHE PE3yIIBTATOB PELICHHUS KSHCOB (BBICTYIUICHHE C IPE3CHTALNCH). :
JIP 13
Tema 5.2.1. Conep:xanue yueOHOro MaTepuasa 4
BuoTrexHoJioruu B MeIUIIHHE IpakTryeckne 3aHATHS: 11-00 | OK 01,
u papmanuu Paspurue 6MoTexHoJI0THil B 00/1aCTH MeJUIUHBI U GapMaluu U IPMMEHeHHe X B 2 20-n OK 02
JKU3HM 4YeJI0BeKa, TIOKCK U aHAIN3 HHPOPMAINH U3 Pa3IHMIHBIX HCTOYHUKOB (HaydHas U @Il OK 0 4’
yueOHO-Hay4IHas JIUTEepaTypa, CpeacTBa MaccoBoil nHpopmanny, cets MIHTEpHET 1 ’
npyrue). Keiicel Ha aHanu3 nH(GOpManny 0 pa3BUTHN OMOTEXHOJIOTHI B MEAUIMHE U HK 3.1
(papmaruu (1o rpynmnam). JIP 13
N . OK 01,
3ammura keiica: [Ipeacrasiienne pe3y1bTaTOB pelllecHUs KelCOB (BBICTYIJIEHHE € 11-00 OK 02
npe3eHTanueii) 2 No2-n >
prrr | OK 04,
[IK 3.1
JIP 13
Paspnen 6. buoskoJiornueckue uccae 0BaHus 12
Tema 6.1. Conep:xanue yueOHOro MaTepuasa 4
OcHOBHBIE METOIbI TeopeTuueckoe o0y4yeHune: 2 11-00 OK 01,
OMO3KOJIOrHYEeCKHX Hayunplii meToa. MeTobl 0M0IKOJTOTHYECKUX HCCIIEI0BAHNIA: TTOJICBEIE, No37-m OK 02
., 11abopaTOpHbBIE, SKCIEPUMEHTANILHBIE. ’
HccaeI0BaHuH PATOPH®IC, puMet . . . OK 04,
MOHI/ITOpI/IHF OKpYXKaroueu Cpe€abl: JTOKAJIbHbIN, PETMOHAJIBHBIN U TI100aIbHBIA MCTO}II)I
MIOWCKA, aHANN3a U 00pabOTKH HHPOPMALIUHU O IPOEKTE B PA3TMYHBIX HCTOYHUKAX. OK 07
K 1.1
K 1.2
JIP 13
JlaGopaTopHoe 3aHsiTHE:
IMocranoBKka neJu, 3a1a4, BbI/IBU:KEHHE THIIOTE3bI, MPOBeAeHNe IKCIEPUMEHTA 110 11-00 OK 01,
omnpesieJIEHHIO ONITUMAJILHBIX YCJIOBHI 1151 pocTa M (PU3HO0JIOTHYeCKOil AKTHBHOCTH 2 Nod-n OK 02,
APOKKEBBIX KJIETOK. BhIsSBIeHNE 3aKOHOMEPHOCTEN, @Il OK 04,
(hopMyIHpOBaHNE BHIBOJIOB U IIPOTHO30B. OK 07
JlaGopaTopHbIe pabOTHI Ha BEIOOP IO MUHH TPYIIIAM: K 1.1
1. BousHue TemnepaTypsl Ha pocTa ¥ (pU3HOIOTHIECKYIO aKTUBHOCTD JIPOXIKEBBIX ’
KJIETOK 1K 1.2
2. BimsiHue yrieBoJoB Ha pocTa U (pU3NOJIOTHYECKYI0 aKTHBHOCTD JAPOXIKEBBIX KIETOK JIP 13
3. CoueraHHOE BIMSHUE TEMIICPATYpHI U YIIICBOJOB HA POCTa U (PU3HOIIOTHYECKYIO
AKTHBHOCTbD JPOXOKEBBIX KIETOK
Tema 6.2. Coaep:xanue yueOHOro MaTepuasa 8
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Buoskosornyeckuii

IIpakTHyeckoe 3aHATHE!

II-:00 T OK 01,
IKCIIEPUMEHT O030p Tem yueOHO-HCCIEI0BATEILCKHX NPOEKTOB. BeI60op yueoHo- Ne22-n | OK 02,
HCCIe10BaTeJbCKOro NPOEKTA U3 NMpeiJIoKeHHbIX. OK 04
®opMUpOBaHUE KOMaH/Ibl IPOEKTa. AJTOPUTM BBINOJHEHUS NpoekTa. Kaxnas rpynmna QI ’
BBIOMPAET OMH U3 BAPHAHTOB YIE€OHO-MCCIECA0BATEIBCKIX IIPOEKTOB! OK 07
1. OueHnka kayecTBa aTMOC(EPHOro BO3ayXa IK 1.1
2. OneHKa KadecTBa IIOYB METOJIOM (PHUTOTECTHPOBAHMUS IIK 1.2
3. OueHka Ka4ecTBa BOJ MOBEPXHOCTHBIX BOZOEMOB [0 OPTaHOJIETI THIECKAM JIP 13
U QU3HKO-XUMHYECKUM
CBOMCTBaM
4. Bnusaue I1AB Ha pocT u pa3BuTHE CEMsIH BBICUINX paCTeHUN
5. BnusHue coneBoro 3arpsA3HEHHs Ha pocT U pa3BUTHE CEMSIH BBICIINX
pacTeHui
[lepBsIii 3Tan BHIIOJIHEHNS IPOCKTA!
O0o0cHOBaHME aKTyaIbHOCTH BRIOpaHHOW TeMbl. BhIsIBICHNE ITPOOIEMBI HCCIIEA0BAaHNS,
(hopMynHrpoBaHUe TUIIOTE3BL. BRIOOP MeTOI0B HccienoBanus. Beidbop Touek oToopa mpod
Ha TEPPUTOPUH NUCCIICOBAHHS.
ITocranoBka neneit u 3agaq nccuenoBanusa. OnpeneneHne GOpPMbI IPEICTABICHHA
pe3ysbTaToB HccaenoBanus. ONpeesieHue 3TaroB U COCTaBJICHHE IJIaHa NCCIICIOBAHMS
JlaGopaTopHble 3aHATHS OK 01
BTopoii 3Tan BeINOJHEHNS NPOEKTA: MIOATOTOBKA HEOOX0IUMOI IMOCYAbI H 11-00 >
MaTepHaJsa A5 IKCIepUMeHTAa, IPOBe/leHHe IKCIIePUMeHTa, IepuoIuuecKas No5-n OK 02,
MpoBepKa TEYCHUs SKCIIepUMeHTa/ cOOp MaTepHaia B BHIOpaHHBIX TOUKaX 0TOOpa mpoo. QI OK 04,
IlosnydyeHne nepBUYHBIX 3KCIEPUMEHTAIbHBIX JaHHBIX, IPOBEICHUE OK 07
CTaTHCTHYECKOI 00paO0TKM MOITYyYSHHBIX JAHHBIX. K 1.1
K 1.2
JIP 13
OK 01,
JlaGopaTopHble 3aHATHS 11-00 OK 02,
Tpernii 3Tan BLINOJIHEHUS MPOEKTA: BhISBJIeHHE 3aKOHOMEPHOCTeid, No6G-n OK 04
(¢opMmyaupoBaHHe BHIBOJIOB H NIPOTrHO30B, OLIEHKA KaYECTBA UCCIIEAYEMOT0 0OBEKTA 110 @Il ?
pe3yspTataM 6MO3KOJOrMYECKOr0 aHaIN3a. OK 07
K 1.1
K 1.2
JIP 13
IIpakTHyeckoe 3aHsATHE: 11-00 OK 01,
3amura npoexra. IlpeacTaBiieHne pe3yIbTATOB BBINOJHEHHS Y4e0HO- Ne23-n | OK 02,
HCCJIeI0BATEIBCKUX MPOEKTOB (BRICTYIUICHHUE C TIPE3eHTaNNeH) oIl OK 04,
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OK 07
K 1.1
IIK 1.2
JIP 13

IIpome:kyTouHasi arTecTanusi (3K3aMeH)

Bcero |1 cemecTp: Teopust — 26 yacos, n.p.- 24 yaca, J.p. 8 4acoB, IK3aMeH 6 4acoB.
Bcero 64 yaca

I'oa: Teopust 74 yaca, n.p. 46 yacos, J.p. 12 yacos, 3k3ameH 12 yacoB — Becero 144 yaca
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3. Yci10BuS peajiM3allii MPOrpaMMsbl 00111e00pa30BaTeIbHOM AU CHUILTHHBI
3.1 TpeOoBanusi K MATEepPHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHU 0

Kabuner «buonoeuu», OCHaILICHHBII 000pyAOBaHUEM: MeOEIb, JOCKa, MeJl, HarJIsIHbIe TOCOOus
(KOMILIEKTHI y4eOHBIX TaOJHII, MJIAKaTOB), TEXHUYECKUMH CPEICTBAMU O0YUECHHUS: KOMIIBIOTED C
YCTPOMCTBAMM BOCIIPOM3BECHUS 3BYKA, IPUHTEP, MYIbTUMEANA-TIPOCKTOP C IKPAHOM, yKa3Ka-
Ipe3eHTep AJIs IPe3eHTALUM.

JlaGopatopusi, OcCHalleHHass O00OpyIOBaHMEM /il TIPOBEICHHS 3aHATUH: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUPKH, MOICTABKH JIsl TPOOUPOK, MUHIETHI,
MECOK, CTYNKH C MECTUKAMH, IPEIMETHbIE M IOKPOBHBIC CTEKJIA, CTEKJISHHBIC MaJIOYKH,
npenapoBajibHbIe WIJIBI, (UIbTpoBaibHas Oymara (candeTKu), CTakaHbl) THUIIEPTOHUYCCKUN
pacTBOp xJyiopuja HaTpus, 3%-HbIl pacTBOp MEPOKCUIA BOAOPOAA, pacTBOp ioja B HoaucToM
KaJIu¥, TIUIEepUH, KIyOHU KapTodens, JIUCT 3I0AeH KaHAJACKOW, MIoj psiOMHBI OOBIKHOBEHHOM
(psAOUHBI MM TOMATA), JIyK peryaThliii, pa3BECHHBIEC B BOJIE IPOAIKH).

3.2. Undopmanuonnoe odecneyeHue o0y4deHusi. IlepeueHb yuyeOHBIX H3IaHUIA,
HuTepHeT-pecypcoB, 10MOTHUATEILHOM JIUTEPATYPHI
PexoMeHyemMble TIeUaTHBIE M3JAHMS 10 peaTM3alMu 00meo0pa3oBaTeIbHOW THCIUTUINHBI

OcHOBHBIE MeYATHbIE U3IAHUSL:

Kosnosa N.U. Buosorus: yueouuk\ N.1. Kosnosa, .H. Bonkos, A.I'. Mycradun.- Mockga.:
I'D0TAP-Menua, 2021.-336¢.: min.-336¢c. — TekcT: anexkTpoHHbIH.- Pexxum nocrtynma: URL:
http://www.studentlibrary.ru

JononHuTenpHas auTeparypa:

Kosnoa N.U. Buonorust: yaeouuk\ .M. Kosznosa, .H. Bonkos, A.I'. Mycradun.- Mocksa.:
I'DOTAP-Menuna, 2021.-336¢.: mn.-336¢c. — Teker: snexktpoHHblid.- Pexum npoctyma: URL:
http://www.studentlibrary.ru

Odunuanbable cipaBoYHO-OUOIHOrpaduyecKre 1 NepUoINIecKUe U3TaHU:

Hayuno-o6pa3oBatenbHblii  ©HTEpHET-pecypc «EmmHOe OKHO mocTyma K 00pa3oBaTeIbHBIM
pecypcam» - Pesxxum mocrtyma: http://window.edu.ru

4 KoHTpOJIb U OlleHKA Pe3yJIbTATOB OCBOCHHS
0011eo00pazoBaTeIbHOM TUCHUILINHBI

KoHTpo:b 1 o1ieHka pe3ynbTaToB 0CBOEHUS 00111e00pa30BaTeIbHON TUCITUILINHBI
pacKpbIBalOTCA Yepe3 TUCIUIUTMHAPHBIC Pe3yIbTaThl, HAPaBICHHbIE Ha (OPMHUPOBAHUE OOIINUX
Y TpO(PECCHOHATIBHBIX KOMIETEHITUH, JIMUHOCTHBIX PE3YJILTATOB IO Pa3jesiaM U TeMaM
coJlep>kaHusl yueOHOTro MaTepuaa.

Oo0masn/ Pazngen/Tema THunbl OEeHOYHBIX MEPONIPUATHI
npodgeccHoHan
bHasA
KOMIIeTeH I Usl,
JIMYHOCTHBIN
pe3yJbTaT

Pazpen 1. Knerka - KoutponbHas pabota "MonekyasapHbIii
CTPYKTYpHO- ypOBEHb OpraHU3aIUuK KUBOTO"
byHKUIMOHAIbHASA €JUHULIA
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XKHUBOTO

OK 02 Tema Nel.l. buonorus xak | 3amojlHEHUE TAOJIHIBI C OMMCAHUEM
JIP8 HayKa METO/1I0B MUKPOCKOTIUPOBAHHUSA C UX
JOCTOMHCTBAMH M HEJOCTATKAMMU.
3anonHeHue Tabnaunbl «Bkinag yueHbIX B
pa3BUTHE OMOIOTUNY
OK 02 Tema Nel.2. 3amoJIHeHUE CPAaBHUTEIbHON TaOIUIIBI
O61ias XapaKkTepUCTUKa CXOJCTBA U pa3JIUYUM )KUBOTO U HE
KU3HH KHUBOTO
0KOI OK 02 Tema Nel.3. ®pouTansHbli onpoc [loagroroska
OK 04 bruonoruuecku BaxxHbIE YCTHBIX COOOIIEHHH ¢ mpe3eHTauuen
XUMHYECKUE COCTUHECHHUS Brinonnenue u 3amura 1a60paTOPHBIX
pabot: «Onpenenenue Butamuua C B
npoaykTax nutanuay, «'uapodunsuo-
rupooOHBIC CBOWCTBA JIMITHIOBY
0KO01 OK 02| Tema Nel.4. OuenuBaeMas IMCKYCCHS [0 BOIpPOCam
0K 04 CtpykTypHO- JEeKIUU
byHKIIMOHaTbHAS Pa3paboTka MeHTalIbHON KapThl MO
OpraHu3anus KJIETOK KinacCH(UKAIIUK KJICTOK U UX CTPOCHHIO
Ha MPO- ¥ DYKAaPUOTHUYECKUX U IO
[[apcTBaM B MUHH TpyIIax
Brimonnenue u 3amurta 1a60paTOPHBIX
«CTtpoeHue KJIETKH (pacTeHus,
JKMBOTHBIC, TPHOBI) U KJIETOUYHBIC
BKJIIOUCHUS (KpaxMmaj, KapOTUHOUIHI,
XJIOPOMIACTHI, XPOMOILIACTHI)»,
«ITponunnaemMmocts MeMOpaHsbl (MJIA3MOJH3,
JNEeTIIa3MOIIH3)»
0K01 OK 02 Tema Nel.5. CTpykTypHO- ®poHTanbHBIN onpoc. PazpaboTka
dbyHknoHandbHbIe (akTOphl | riaoccapus Pemienue 3amau Ha
HaCJIEICTBEHHOCTH omnpeelieHre MOoCIea0BaTeIbHOCTH
HYKJIEOTHUIOB
OK 01 Tema Nel.6. ®ponTaneuelii onpoc Tect «IIpomecch
OK 02 MaTpPUYHOTO CHUHTe3a» Pemenue 3agaq Ha

ITpomeccsl MaTpUYHOTO
CHHTE3a

OINMpEeaeJIeHUE MOCIEN0BATEIbHOCTH
AMUHOKHUCJOT B MOJIEKyJie Oenka
Pemenue 3amau Ha onpenesieHne
MOCJIEeI0BAaTCIIbHOCTH aMUHOKHCIIOT B
MoOJIeKyJe 0ejKa B caydae U3MEHEHUS
nocjaenoBaTebHOCTH HyKJIeoTu10B JJTHK
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OK 02 Tema Nel.7. ®pounTaneHeli onpoc [loaroroska
OK 04 Heknetounsie hpopMbI YCTHBIX COOOIIEHUN C Mpe3eHTaIneH
KU3HU (BUpycHbIe B OaKTepuUalbHBIC
3aboneBanus. OOmMUe MPUHIITUITBI
MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
BeniecTB. OCOOEHHOCTU NPUMEHEHUS
AHTUOMOTHUKOB)
OK 02 Tema Nel.8. OOmen @OpOoHTAIBHBIN OMPOC
BEUIECTB U MpEeBpalleHUE 3anojHeHNe CPAaBHUTEIbHON TaOIUIIBI
SHEpPTHUU B KIETKe XapaKTepUCTUK TUIIOB OOMEHa BEIIECTB
OK 02 Tema Nel.9. OO6cyxaeHue 1Mo BOMpocam JICKIHU
OK 04 JKW3HEeHHBIH UK KICTKH. Pa3paboTka JIEHTHI BpEeMEHH KU3HEHHOTO
JIP9 Muto3s. Meio3s MUKJIa
Paznen 2. Ctpoenne u KonTpoabnas padora "Crpoenue n
(GyHKUHMH Opranusma ¢yHkuuu opranuzma"
OK 02 Tema Ne2.1. Ctpoenue OnenuBaeMas quckyccusi PazpaboTka
OK 04 opranusma MCHTAJIbHOW KapThl TKaHEHW, OPTAaHOB U
K 3.1 CHUCTEM OpPraHOB OpPTaHU3MOB (pacTeHus,
I1K 3.2 XKUBOTHBIE, YEJIOBEK) C KpaTKOH
JIP 13 XapaKTepUCTUKON UX QYHKIUN
[TonroToBka W MpenCTaBICHUE YCTHBIX
COOOIIEHUN ¢ Mpe3eHTanuen
(MMMYHUTET, UH(EKLIHOHHBIE
3a00JIeBaHUs, DTTUIEMHUH, BAKI[MHALIHSA )
OK 02 Tema Ne2.2. ®poHTANBHEIN OMpOC 3aMoTHEHHE
IIK 3.1 DopMBI pa3MHOKEHUS TaOIUIBI C KPATKOW XapaKTEPUCTUKON U
MK 3.2 OpPraHu3MOB npuMepamMu GopM pazMHOXKEHUS
OpPTaHN3MOB
OK 02 Tema No2.3. Pa3zpaboTka JTeHTH BpEMEHH C
OK 04 OHTOreHe3 )XMBOTHBIX U XapaKTEePUCTUKOHN HTAIOB OHTOrE€HE3a

YCJIOBCKa

OTJAEJIBHOU IPYNINON )KUBOTHBIX U
YeJ0BeKa 110 MUKPOTpYyIIIIaM
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OK 02

Tema Ne2.4. Outorenes

CocTaBieHHE KU3HECHHBIX OHUKJIOB

OK 04 pacTeHum pacTeHui Mo otaenam (MOXOBHIHEIC,
XBOULIEBUHBIE, MTATOPOTHUKOBUIHBIE,
roJIOCEMEHHBbIE, MTOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. Paspa6oTka rnoccapus Tect

OCHOBHBIC TTOHATHUSA

FeHEeTUKH
OK 02 Tema Ne2.6. ®poHTanbHbIM onpoc TecT o Bonpocam
OK 04 3aKOHOMEPHOCTH nexuuu Pemenue 3amay Ha onpeaeaeHue
IIK 3.1 HacJIEAOBaHU S BEPOSATHOCTH BO3ZHUKHOBEHUS

IIK 3.2 HACJIEICTBEHHBIX IPU3HAKOB IIPU MOHO-,

JIP 13 M-, TOTUTUOPUIHOM U aHATU3ZUPYIOIIEM
CKpEIUBAHUH, COCTABIICHUE
FeHOTUIMYECKUX CXEM CKpPCIIUBAHUS

OK 01 Tema Ne2.7. TecT

OK 02 BzaumoeiicTBHE FeHOB Pa3zpaborka rinoccapus Pemenune 3amau

IIK 3.1 Ha ONpEeAEIIEHNE BEPOATHOCTH

IIK 3.2 BO3HUKHOBEHMS HACJIEACTBEHHBIX

JP 9 IPU3HAKOB IIPU PA3JINYHBIX THUIAX
B3aMMOJICHCTBUS T€HOB, COCTABJICHUE
TeHOTUIMYECKUX CXEM CKpPCIIUBAHUS

OK 01 Tema Ne2.8. Tect

OK 02 CuensieHHOE Pa3zpaboTka rimoccapus Pemenue 3amgau

K 3.1 HacJIeI0BaHUE NPU3HAKOB Ha OIIpeJleJIEHUE BEPOATHOCTH

IK 3.2 BO3HUKHOBEHUS HACJIEICTBEHHBIX

JIP 9 IPU3HAKOB IIPU CLUEIIIEHHOM
HacJeIOBaHUM,COCTABICHUE
TeHOTUITMYECKHUX CXEM CKpPCIIUBAHUS

OK 01 Tema Ne2.9. 'enetnka Tect

OK 02 noJja Pa3paboTka rinoccapus Pemenue 3agau

JIP 9 Ha onpenejgeHne BepOATHOCTH
BO3HUKHOBCHHS HACICJICTBECHHBIX
MPHU3HAKOB, CIETJIECHHBIX C TOJIOM,
COCTaBJICHHE TEHOTHUITHYECKUX CXEM
CKpeIIUBaHUS

OK 01 Tema Ne2.10. 'enernka Tecr

OK 02 YeloBeKa Paszpaborka rimoccapus

JIP 9 Pemenue 3amau Ha onpenesieHne

BCPOSATHOCTU BOBHUKHOBCHUA
HACJICACTBCHHBIX MPU3HAKOB, HCIIOJb3Yysd
METOABI TCHCTHUKHU YCIIOBCKA,
COCTAaBJICHHUEC I'CHOTHUIINYCCKUX CXEM
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ckpemuBaHus [[oATOTOBKA YCTHBIX
cooOUIeHU ¢ mpe3eHTanuei o
HACJICICTBEHHBIX 3a00JIeBaHUIX YEIOBEKA

0KO1 OK 02 Tema Ne2.11. TecT
OK 04 3aKOHOMEPHOCTHU Pemenue 3agau Ha ompeeeHne TUIA
JIP 9 U3MEHUYUBOCTHU MyTalU¥ MIPU Meperade HacjleJCTBEHHBIX
NPU3HAKOB, COCTABICHUE
FeHOTUNIUYECKUX CXEM CKpEeLUBAHUSI
0KO01 OK 02 Tema Ne2.12. Cenexuust Tect
JIP 13 OpraHU3MOB Pa3paboTka rmoccapus Pemenue 3anay Ha
oIpejieJIeHue BO3MOXKHOTO
BO3HUKHOBEHUS HACIEICTBEHHBIX
INPU3HAKOB [0 CEJIEKI[UH, COCTABICHUE
FeHOTUITUYECKUX CXEM CKpEIUBAHUSI
Paznea 3. KonTpoabnas padora "Teoperndyeckue
Teopus 3BoaIONUHU ACNEKThI 3BOJIIOLMH KU3HH HAa 3emJe"
0K02 OK 04 Tema 3.1. OpoHTANBHBINA OMPOC
TIPS HcTopus 3BOTIOLUOHHOTO Pa3paboTka J1€HTH BpEMEHH Pa3BUTUSA
y4ceHHUA 3BOJIIOLMOHHOIO YYCHHUS
OK 02 Tema 3.2. MuUKpo3BOIIOIHUS ®ponTanbHeI onpoc PaspaboTka
JIP8 rioccapus TEPMHUHOB
OK 02 Tema 3.3. Makpossoutonus OuenuBaemas nuckyccus Pa3paborka
JIP9 rioccapus TEPMHUHOB
0K02 OK 04 Tema 3.4. ®ponTanbHbIA onpoc [ToaroToBka u
JIP9 BO3HHKHOBEHHE H3Pa3BHTHe NpeACTaBI€HNE YCTHOTO COOOIIEHUS U
KASHHU Ha SEMJIC JICHTHl BPEMEHH BOSHUKHOBECHHUS H
Pa3BUTHUSA KUBOTHOTO U PACTUTEIBHOTO
MHpa
0K02 OK 04 Tema 3.5. @poHTAIBHBIN ONIPOC
JIP8 [Ipoucxoxaenue yenoBeka - |Pa3paboTka JIEHT BpEMEHHU U MEHTaJIbHbBIX
aHTpOIOreHe3 KapT Ha BBIOOP:

"DBOJIOUUS COBPEMEHHOTO UesioBeka",
"Bpems M MyTH pacceaeHus YeJ0BeKa 1o
nnanere", "BiausHue reorpadguueckoit
cpensl Ha MOP(HOTOTHIO U (GU3HOTOTHIO
yenoBeka', "UemoBeueckue pacol”,
o0CyX)IeHue
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Pa3nen 4. Dxogorus

KouTpoabHas pabdora "Teopernueckue
ACIEKTHhI 3K0JOoruu"

OK 01 OK 07 Tema 4.1. TecT mo skoI0rUYecKuM (pakTopam u
Dkosorunveckue GakTopbl U | CpeaaM KU3HH OPraHU3MOB
Cpeabl KU3HH.
OK 01 OK 02 | Tewma 4.2. CocTaBieHue cxeM KpyroBopora
OK 07 JIP8 [Momynsinus, cooOIecTra, BEIIECTB, UCMOJIb3ysd MATEPHUAIBI JEKIIUU
3KOCHUCTEMBI Pemenne mpakTUKO-OPUEHTUPOBAHHBIX
pacUEeTHBIX 3aJaHUU 10 IEPEHOCY
BEILIECTBA U PHEPTUU B SKOCUCTEMAX C
COCTaBJIEHHE TPOPUUECKUX Lened U
nupamMu OMOMAacChl U YHEPTHU
OK 01 OK 02 | Tema 4.3. OuenuBaemas nuckyccus Tect
OK 07 buocdepa - rmobanbHas PemeHne npakTUKO-OpUEHTUPOBAHHBIX
JKOJIOTUYECKas cucTeMa pacyeTHBIX 3a/1a4y Ha ONpeJeIeHue
MJIOIIAAN HACAXKICHHUN AJ CHUXKEHUS
KOHIIEHTPAlMU yTJIEKHUCIOTO ra3a B
aTMocdepe CBOEro pernoHa NpoKuBaHUs
OK 01 OK 02 Tema 4.4. Tect
OK 04 OK 07 | Biusuue aHTpOMmOreHHBIX Pemrenue npakTUKO-OPUEHTUPOBAHHBIX
[IK1.2 dbakTopoB Ha Ouochepy pacuUeTHBIX 3aJJaHUN MO0 COXPAHEHUIO
JIP10 IPUPOJIHBIX PECYPCOB CBOEr0 peruoHa
MPOXKUBAHHUS
OK 02 OK 04 Tema 4.5. OnenuBaeMasi qUcKyccusi BoimosHeHus
OK 07 Bnausiaue conuaibHO- npakTuueckux 3aaanuii: "Onpenenenue
[1K3.2 HKOJIOTUYECKUX (PaKTOPOB " CYTOYHOI'O palnoHa HVHTaHHﬁ">
P9 Ha 3710POBbE YeT0BeKa 0371aHHWE UHANBUAYaTbHON MaMsATKHU MO

OpraHM3aliu palMOHAIbHOW HHU3UUECKON
aKTUBHOCTH"

Brinonnenue nabopatopHoil paboThl Ha

BBIOOD:

"YMcTBeHHas paboTocnocoOHOCTR",

"Bnusinue abnoTH4YeCKUX PakTOpPOB HA

yeJoBeKa(HU3KHUE U BBICOKHE

TeMneparypsi)"

IIpogeccnonanbuo-
OpPUEHTHPOBAHHO
coaep:kanue Pazjgeu S.
Buojaorusi B ;KU3HM

3ammuTa Keiica: npeacraBjeHue
pe3yJibTaTOB pelleHUus KeilcoB
(BBICTYIVICHHE C Mpe3eHTanue)
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K01 OK 02 OK
04 IIK 3.1.
JIP 13

Tema 5.1
BUuoTEeXHOIOTrMY B )XU3HU
KaXJa0ro

BrimonHeHne Keiica Ha aHAIU3
HHQOPMAIMU O HAYYHBIX TOCTHIKCHUSAX B
00J1aCTH T€HETHYECKUX
TEXHOJOTUM,KJIETOYHOW UHKEHEPUH,
MUIIEBBIX OMOTEXHOJOTHH (IO TPyIIIaMm),
MpeJICTaBJICHUE PE3YJIbTATOB PEUICHUS
KEHMCOB

0KO01 OK 02
OK 04
K 3.1.
JIP 13

Tema 5.2.1.
buorexHosoruu B
MeauIuHe U papManuu

BrimonneHue Kekica Ha aHAJIHU3
nHpOpMAIMU O PAa3BUTHU OMOTEXHOJIOTHUI
B MequiuHe U papmanuu (Mo rpymnmnam),
MpeICTaBJICHUE PE3YIbTATOB PEIICHUS
KEMCOoB

Pa3znea 6.
Buoskojgornueckne
HCCJIeJ0BAHUSA

IIpeacraBjieHue pe3yjbLTATOB
BBINOJIHEHUS Y4eOHO-
Hccae10BaTeIibCKUX NMPOEKTOB
(BBICTYIJICHHE € TIPE3eHTAlMel)

OK 01 OK 02
OK 04 OK 07
K 1.1

IK 1.2

JIP 13

Tema 6.1. OcHOBHEIE
METOIbI OMO3KOJIOTHYECKUX
UCCIIEJOBAaHUU

}BITIOJIHCHHUE J1aOOpaTOPHBIX padoT Ha
BBIOOD

MHUHUTPYIIAX:

. BrusiHue TemmepaTypsl Ha pocTa U
(GU3MOTOTUUECKYI0O aKTHBHOCTH
JPOKIKEBBIX KIETOK

. BiiusiHue yrieBoJoB Ha pocTa U
(GU3MOTOTUUECKYI0O aKTHBHOCTH
JPOKIKEBBIX KIETOK
3. CodeTaHHOE BJIUSHUE TEMIIEPATYPHI
U YrJIeBOJIOB Ha POCTa U
(GU3MO0JIOTUUECKYIO aKTUBHOCTD

APOKIKCBBIX KIICTOK

OK 01 OK 02
OK 04 OK 07
K 1.1
IIK 1.2
JIP13

Tema 6.2
buoskonoruueckui
AKCIEPUMEHT

}BITTOJIHEHUE YU4eOHO-UCCIIe0BaTENbCKOTO

poeKkTa Ha BHIOOD:

. Onenka kauecTBa aTMoc(epHOro Bo3ayxa

. OneHka KauecTBa MOYB METOIOM
butoTecTUpOBaHUS

. O1eHka KauecTBa BOJ MOBEPXHOCTHHBIX
BOJIOEMOB IO OPTaHOJENTUUECKUM U
(GU3UKO-XUMHUYECKUM CBOMCTBAM

. Bnusuue [TAB Ha pocT u pa3BuTHE CEMSH
BBICIIMX PACTEHUM
5. Bnausiaue coneBoro 3arpsi3HeHUs Ha
POCT U Pa3BUTHUE CEMSH BBICIIUX

pacTeHuu

OK 01 OK 02
OK 04 OK 07

BrimonHeHHe dK3aMEHAIIMOHHBIX 3aJaHu
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