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1. OBIIIASI XAPAKTEPUCTHUKA IPUMEPHOI PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM TV CHUILJIMHBI «bAOJOT Ush»

1.1. MecTo AMCHUILVINHBI B CTPYKType o0pa3oBaTtesbHoi nporpammel CIIO

OOmmeobpa3oBaTenbHas AUCIUIUINHA « broorus» u3y4aeTcs Ha 6a30BOM YpOBHE B 00111e00pa30BaTENEHOM IIUKIIE YIEOHOTO
IUIaHA OCHOBHOW  NpO()eCCHOHANBFHOM  00pa3oBaTelNbHOW MpOrpaMMbl  HM3y4aeTcs Ha 0a30BOM YpOBHE B
001eo0pa3oBaTeIbHOM IIMKJIE Y4eOHOro IUIaHa OCHOBHOM IpoQecCHOHAIbHOW 00pa3oBaTeNbHOW MPOrpaMMbl
YKPYIHEHHBIX TPYII crenuansHocteit / nmpodeccuit: 43.00.00 Ceppuc u Typusm/no cnenuansroctr: 43.02.16 Typusm u
TOCTEIPUUMCTBO.

TpynoeMKocTs qucuummuinHbl « bruonorus» Ha 6a30BOM YpPOBHE COCTaBIISIET 72 Yaca, 13 KOTOPBIX 12 4acoB BKIIIOYAET
npoeccHoHaNBEHO-OPUEHTUPOBAHHOE COZIEPXKAHUE, YCHIMBAoUIee MpOo(ecCHOHANBHYIO COCTABIISIONIYIO 10 KOHKPETHOM
npodeccuu Wiy crieruanbHocTh B 3aprcumocTr oT @T'OC CIIO npodeccnn/ crienaabHOCTH.

[IpodeccronanbHO-OpUEHTUPOBAHHOE COJIEP)KAHNE peai3yeTcsl B MpUKIagHoM moayie (pasznen 5 “Buonorus B
KHU3HK) ISt BceX mpodeccuii/crienuanbHOCTeN Ha MaTepualie KeHCOB, CBA3aHHBIX C aHAJIM30M MH(GOPMAaIU O Pa3BUTHU U
MIPUMEHEHUH OMOTEXHOJIOTHI 1O OTpacisM Oymyuield mpodeccHoHaIbHOW NesTebHOCTH oOydatomuxcs. Kpome Toro,
POoQeCCUOHATHFHO-OPUEHTHPOBAHHOE COJICPYKAHHUE YUUTHIBACTCS B pasjielie 4 “Okoyorus’” Py BBITIOJHESHUH JIA00PaTOPHBIX
U TIPaKTUYECKUX paboT, CBA3aHHBIX ¢ OyayIei mpodeccroHanbHOM IEITeIbHOCTHIO0 00YYaIOIIUXCSl.

[Tepron o0y4eHHs U pacrpe/ielieHne 10 CEMeCTpaM OIpeielisieT 00pa3oBaTelibHasi OpraHu3alys CaMOCTOSATENBHO,
C y4ETOM JIOTUKH (POPMHUPOBAHUS IPEMETHBIX PE3YJBTATOB, OOLIHMX U PO ECCHOHATBHBIX KOMITETEHIINH, MEXIIPEIMETHBIX
CBsI3€H C IPYrMMHU TUCHUILTHHAMHE 0011e00pa30BaTeNbHOrO M 00IenpodecCHOHaIbHOrO IIMKIOB YUeOHOr O IJIaHa.



1.3. Heau u niiaHupyeMble pe3yJbTAThI OCBOEHHUS JMCUMIIIUHbI:

Hean: GopMupoBaHue y CTYIAEHTOB MPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3alUuK )KUBBIX CHCTEM
pPa3HOro0 paHra Kak OCHOBBI MPHHSATHS PEIICHWH B OTHOIICHHH OOBEKTOB JKHBOM MPUPOIBI M B IIPOU3BOICTBEHHBIX
CUTYAIHUSIX.

3agaum:

1) chopmupoBaTh MOHMMAHHE CTPOCHHS, MHOr000Opa3usi W OCOOEHHOCTEH JKMBBIX CHCTEM PAa3HOIO YPOBHS
OpraHHU3alliK, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJOrMYECKUX MPOIIECCOB U SBJIEHHWN B OKpY)KAaIOIIEH cpeie, HeIOCTHOU
HAYYHON KapTHHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS OIPEIENIATh XMBbIE OOBEKTHI B MPHPOJE; NPOBOIUTH HAOIIOMCHHSA 3a SKOCHCTEMAMH IS
BBISIBJICHUS] €CTECTBEHHBIX M AHTPOIIOT€HHBIX U3MEHEHHH, HHTEPIPETUPOBATE PE3YIILTATHI HAOTIOICHHHA,

3) cdopMHUpOBaTh HABBIKA MPOBEAEHHS IMPOCTEHIIMX OHOJOTHYECKHX 3KCIEPUMEHTAIBHBIX HCCIIEAOBAHUN ¢
cOOJIrO/IeHIEM TIPaBUI OE30MACHOTO 00PAIICHHS ¢ 00BEKTaMHU U 000PYIOBAHHEM;

4) pa3BUTh YMEHUS UCIIOJIH30BaTh HHPOPMAIMIO OUOIOTHYECKOr0 XapaKTepa U3 Pa3InYHbIX HCTOYHHUKOB;

5) chopMmHpoBaTh yMEHHSI MPOrHO3ZMPOBATH IOCIEACTBUS CBOEH JEATEIBHOCTH MO OTHOIIEHHIO K OKPYXKaromien
cpene, COOCTBEHHOMY 3/I0pPOBbIO; 00OCHOBBIBAT M COOIFOIATH MEPhI IPOPHITAKTHKH 3a00JICBaHHUI.

6) chopmupoBaTh MOHUMAHHE 3HAYMMOCTH JOCTHIKCHHIM OHOMOTHUECKON HAYKH M TEXHOJIOIMH B MPaKTHYECKOM
JEATEILHOCTH YeJI0BEKA, PA3BUTHH COBPEMEHHBIX MEIMIIUHCKUX TEXHOJIOTUH M arpOOHOTEXHOIOT |,



1.2.2. [InanupyemMsble pe3yJbTaThl 0CBOeHHS 001eo0pa3oBaTe/bHOM JucHUILINHBI B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Kox m HammeHoBaHue
(popMupyembIx
KOMITeTeHIIH I

ILnanupyeMble pe3yJIbTATBI OCBOCHUS JMCHUTIMHBI

Oo6mme

JAucuunauHapHbie

OK 01. Bribupats
CIOCOOBI PEIICHHs 337139
podeCCHOHATBLHOMN
JIeATENbHOCTH
MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTAM

B gacTu TpynoBOro BOCIIMTAHUSA:

- TOTOBHOCTH K TPYIy, OCO3HAHKE IICHHOCTH MacTEPCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJOIHYECKOH M COIHATbHOMN
HATNPABJICHHOCTH,  CIIOCOOHOCTh ~ WHUIIMAPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHSTH TAKYIO JICSATEIbHOCTb;

- HHTEpeC K pa3InyHbIM chepaM npodeccrHoHaIbHON AeATEIBHOCTH,
ORJaJieHHE YHUBEPCAILHBIMU YICOHBIMU TO3HABATCIBHBIMH JICHCTBUSIMH:
a) 0a3oBbIe JJOTHYECKHe NeifiCTBUS:

- CaMOCTOSITENILHO (OPMYJIMPOBaTh W aKTyaJH3HPOBAaTh NpOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

- yCTaHaBHI/IBaTB CyH_IeCTBCHHBIﬁ HpI/ISHaK WJIN OCHOBAHUSA IJIA CpaBHeHI/Iﬂ,
knaccudukamy 1 06001IeHUS;

- ONpeAenaTh LEeNU ACATeTBHOCTH, 3a/aBaTh MapaMeTphl U KPUTEPUH WX
JIOCTHOKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEUMS B pPacCMaTPUBAEMBIX
SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JEATENBHOCTh, OLIEHUBATh COOTBETCTBHE
pe3yabTaTOB LIENSAM, OLIEHUBATH PUCKHU ITOCIEACTBUN EITETHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHHE TIPH PEIICHUHN KU3HEHHBIX POOIeM
0) 0a3oBbIe HCC/IeA0BATEIbCKIE TeCTBHS:

- BIIQJETh HAaBBIKAMH y4eOHO-HCCIENOBATEIbCKOM U MPOEKTHOM
JeSITeTbHOCTH, HABBIKAMH Pa3peIIeHus pooiieMm;

- BBIIBIIATH NPUYMHHO-CIEACTBEHHBIC CBSI3M M aKTYaJIM3UPOBATh 3a7ady,
BBIBUTATh TUMNOTE3y €€ peHICHUs, HaXOOUTh AapryMEHTHl I
JIOKA3aTeNbCTBA CBOMX YTBEP)KICHUH, 3aaBaTh MapaMeTphl M KPUTEPHUU
peleHus;

- AHANM3UPOBATH TIIONYYEHHBIE B XOAE pEIICHUS 3aJadll pPe3yNIbTaThl,
KPUTHYECCKH OLIEHMBATH UX JOCTOBEPHOCTH, IPOTHOZUPOBATH M3MCHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh ePEHOCUTDH 3HAHUS B MTO3HABATEIEHYIO M IPAKTHIECKYIO 00JIACTH
JKU3HEICSITEILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX NPEAMETHBIX O6J'IaCTCI>i;

copMUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO
(bYHKIIHOHAILHON JUTST
JKU3HEHHBIX MPo0IIeM;

cOpMUPOBAHHOCTH YMEHHSI PACKPBIBATH COJICPIKAHUE OCHOBOIOIATAFOIIHX
OUONIOrMYECKHX TEPMHUHOB M TIOHSITHIL: KW3Hb, KJIETKA, TKaHb, OpraH,
ouorieHo3, Ouocdepa;
Metabonu3m (0OMEH BEHIECTB M MpPEBpAICHHE SHEPrHH), TOMEOCTa3

3HaHU, T'paMOTHOCTH  YCJIOBCKa peUICHUA

OpraHuMsM, BHJ, MOMYJSIHMs, DKOCHUCTEMA,
(camoperynsnusi), 6uocuHTe3 Oenka, CTPYKTypHas OpraHM3alMs >XKUBBIX

CHCTEM,  JUCKPETHOCTb,  CaMOpEryjsilus,  CaMOBOCIPOU3BEICHHE
(penpoayKims), HACIEACTBEHHOCTb, U3MEHUMBOCTb, YHEPTrO3aBUCHMOCTD,
POCT ¥ pa3BUTHE, YPOBHEBAsI OPraHU3ALIHS;

chOpMUPOBAHHOCTH YMEHHUS PACKPBIBATH COAEPIKAHUE OCHOBOIOJIATAIOLINX
OMONMOTHUeCKUX  TeOpud H XPOMOCOMHOMH,
MYTaLlHOHHOM, SBOJIFOLMOHHOMN, TPOUCX OXKIICHUS AKHU3HU U YEJIOBEKa;
chopMHUPOBAHHOCTD yMeHHUs packpbIBaTh OCHOBOIIOJIArAI0IINE
6uonoruueckre 3akoHbl ¥ 3akoHoMepHOcTH (I'. Mennens, T. Moprana, H.1.
BasunoBa, 3. I'ekkenst, @. Mromnepa, K. bapa), rpaHutis! ux npuMeHIMOCTH
K ’KMBBIM CHCTEMaM;

NpUOOpEeTEeHHE ONbITa TPUMEHEHUS] OCHOBHBIX METO/0B HAYYHOI'O

TMO3HaHUs, UCIOJIB3YEMBIX B OHOJIOTHH: Ha6J’IIO£[eHI/I5[ 1 OIMUCAHHSA KUBBIX

TUNOTE3.  KJIETOUYHOM,

CHCTEM, TMIPOLECCOB W  SBIECHUH; OpraHu3alMd U  INPOBEICHUS
OMOJIOrNYECKOro 3KCHEPUMEHTA, BBIABIKEHHUS THUIOTE3, BBISIBICHHSA
3aBHCHMOCTH ~ MEXKAY  HCCIEIYyeMbIMH  BEJIUYMHAMH,  OOBSCHEHMS

MOJIYYEHHBIX PE3yIbTaTOB U (POPMYITHPOBAHNS BBIBOJIOB C UCTIOIb30BAHUEM
HAy4YHBIX OHATUH, TEOPUI U 3aKOHOB;

c(OpPMHUPOBAHHOCTH YMEHUS BBIACIATH CYIIECTBEHHBIE IIPU3HAKN BUPYCOB,
KJIETOK TIPOKapHOT M HYKAPHOT; OJHOKIECTOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB, BUI0B, OMOTEOIIEHO30B 1 9KOCHCTEM; OCOOCHHOCTH ITPOIIECCOB
OoOMEHa BEIIECTB W TIPEBPAICHHS JHEPTUM B KIETKE, (OTOCHHTE3a,
TUIACTUYECKOTO ¥ YHEPTETHUECKOr0 0OMEHa, XeMOCHHTE3a, MUTO3a, MeH03a,
OIUTO/IOTBOPEHUS], PA3BUTHS M PA3MHOMKCHUS], HHUBUAYAIHHOTO PA3BUTHS
oprann3Ma (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOI'O




- BBIABUI'aTbh HOBLIC UJICHU, TIPEAJIAraTb OPUTHMHAJIIBHBIC ITOAXOAbI U PCIICHM

- CIIOCOOHOCTH HUX HCIIOIL30BAHHS B IIO3HABATEILHOH M COHHaHBHOﬁ
MIPAKTUKE

orOopa, BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB K cCpejie
o0WTaHMs, BIUSIHUSI KOMITOHEHTOB 9KOCHCTEM, AaHTPOIIONCHHBIX M3MEHEHH M
B OKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M MPEBPAICHHE
SHEpruu B Ouocdepe;

c(hOPMHUPOBAHHOCTh YMEHHS peliaTh OMONOTHYECKUE 3aaui, COCTABIISThH
TEHOTHITHYECKME CXEMBI CKPEIIMBAHUS JUIS PA3HBIX THUIIOB HACJETOBAHMS
MPU3HAKOB Y OPraHU3MOB, COCTABJISATH CXEMBI TIEPEHOCA BELIECTB U DHEPTHU
B DKOCHCTeMax (LIENH TTUTAHUSI, [THIIEBbIE CETH)

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CpEe/ICTBA
TIOMCKa, aHaJIu3a 1
WHTEpIpEeTALNH
uHbopmManuu u
UH(OPMAaIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccHoHaTBHOM
NS TENLHOCTH

B o01acTH HEHHOCTH HAYYHOT0 MMO3HAHUSA:

- chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIET'0 COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH M OOIIECTBEHHOW INPAKTUKH, OCHOBAHHOIO Ha
JMajiore KyJabTyp, CIOCOOCTBYIOIIErO OCO3HAHHMIO CBOEr0 MecTa B
MOJIUKYJIETYPHOM MUDE;

- COBEpIICHCTBOBAHHE SI3BIKOBOW M YUTATEIBCKOM KYIBTYPBI KaK Cpe/CTBa
BSaHMO}lCﬁCTBHH MEXAY JIIOABMH U IIO3HAHUSA MUPA;

- OCO3HAaHHWE LIEHHOCTH HAYyYHOU AEsATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
IPOCKTHYIO M HCCICAOBATCIBbCKYIO ACATCIBHOCTh HHAWBHAYAJIbHO W B
rpymnie;

OBnazeHne yHUBEPCAILHBIMU Y4eOHBIMH [IO3HABATEILHBIMU JEHCTBHAMU:
B) pa6oTta ¢ nHpopmanmeii:

- BIAAETh HABBIKAMH IOJNy4eHUS HH(OPMAIMU U3 HMCTOYHUKOB PAa3HBIX
THIIOB, CAMOCTOSITENILHO OCYIIECTBIIATH MOKCK, aHAH3, CHCTeMaTH3AIMIO 1
HHTEPIPETALHIO0 MHPOPMALUK pa3IndHbIX BUIOB U (HOPM IIPEICTaBICHHS;
- co3IaBaTh TEKCTHl B DPAa3IMYHBIX (opMaTaXx ¢ y4eToM Ha3HAuYeHHS
uHpopMalMK W 1IeJeBOW ayJuTOpPHH, BBIOMpas ONTUMAIBbHYI (opmy
NPEeNCTaBICHUS U BU3yaIH3allHH;

- OLICHHMBATh JJOCTOBEPHOCTD, JIETUTUMHOCTD HH(OpPMAIHH, €€ COOTBETCTBHE
MPaBOBBIM U MOPATBHO-3TUYECKIM HOPMaM;

- WCIONB30BATh CPEICTBA HMH(POPMALMOHHBIX ¥ KOMMYHHKALIOHHBIX
TEXHOJNOTHA B  PEIICHUH  KOTHUTHBHBIX, KOMMYHHKATHUBHBIX |
OpraHM3aLMOHHBIX 3aJa4 C COOJIOJEHHEM TpeOOBaHUH 3PrOHOMUKH,
TEXHUKH OE30IIaCHOCTH, TUTHEHBI, pecypcocOepeKeHNs, NPaBOBBIX H
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHON 030MacHOCTH;

- BIAJeTh HAaBBIKAMH DPACIIO3HABaHUSA W  3aLIUTHI
WHPOPMAIIMOHHON 0€30MaCHOCTH JTHIHOCTH

nHpOpMAaINH,

c(OPMUPOBAHHOCTh YMEHMH KPUTHYECKH OLEHHWBATH HMH(POPMAIHIO
OMOJIOrMYECKOTr0 COJIEpKaHMsl, BKIIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HCTOYHHMKOB (CpEACTBa MaccoBOM HH(pOpMaIMU, HayIHO-
MONYJISIPHBIE ~ MaTepUalibl); HMHTEPIPETHPOBATH STHYECKUE  ACIIEKTHI
COBPEMEHHBIX HCCJIe/IOBaHUH B OHOJOTMHU, MEAMIMHE, OMOTEXHOJOIHH;
paccMmarpuBaTh III00ATBHBIE YKOJOTHUECKHE MPOOJIeMbl COBPEMEHHOCTH,
(hopMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

c(OpPMHUPOBAHHOCT YMEHHI CO3/1aBaTh COOCTBEHHBIE IHChMEHHBIE W
uHpopmanuu
HECKOJIbKUX HMCTOYHHMKOB, TPAMOTHO HCIOJIb30BATh MOHSITUHHBINA armapar

Ononoruu

YCTHBIC COOOIICHHS HAa OCHOBE OWOJOTHYECKOM u3

OK 04.
B3aUMOJIEIICTBOBATH

DddexTuBHO

u

- TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIPEACIICHUTO,

HpI/IO6pCTCHI/I€ OIlbITa TMPUMCHCHUSA OCHOBHBIX MCETOAOB HAYYHOI'O
MO3HaHWs, UCIOJb3YEMbBIX B OHOJIOTUH: Ha6J'IIOZ[CHI/I$[ 1 OIMHMCAaHUsA JKHMBBIX




pa6OTaTI) B KOJIJICKTHUBEC U
KOMaH/JI€

-OBJIAJICHUC
COIIPIaJ'IBHofI JCATCIIBHOCTH,

HaBBIKAMH  Y4eOHO-HCCIICIOBATEILCKON, TPOCKTHOW U
OgRiiafieHNe YHUBEPCAJIHLHBIMH KOMMYHHUKATHBHBIMH T€HCTBUAMU:
0) coBMeCTHAA JAeSATEeJIbHOCTh.
-  [OHMMAaThb W  WCHOJIL30BaTh

WH/IUBUAYAILHOU PabOTHI;

IpeuMyliecTBa  KOMaHTHOM U
- IpUHUMATh 1€ COBMECTHOM JEATENbHOCTH, OPTraHU3OBHIBATH U
KOOPJIMHUPOBATh JAEHCTBHA IO €€ JAOCTIDKEHUIO! COCTaBISATh IUIaH
JEUCTBUH, pacnpenesiTh POJId C y4eTOM MHEHHH YYaCTHHUKOB OOCYKIATh
pe3ynbTaThl COBMECTHOM paboThI;

- KOOpAMHHUPOBATH ¥ BBINOJNHATH pabOTy B YCIOBHUSX peajbHOrO,
BUPTYaJILHOrO 1 KOMOMHHUPOBAHHOT'O B3aMO/ICHCTBUS;

- OCYIIECTBIATH ITO3UTUBHOE CTPATErHYeCKOe IOBEICHHE B Pa3TUYHBIX
CHUTYalUsIX, NPOSIBJIATH TBOPUECTBO U BOOOpaKEHNE, ObITh MHUIIMATHBHBIM
OgJ1aieHNe YHUBEPCAJBHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

r) MPUHSATHE ceOsl ¥ APYIUX JI0eii:

- TNpPUHMMATh MOTHMBBI M apryMEHThl JpYTuUX JIOAed IpH aHaIu3e
PpE3yNbTaTOB JCATEILHOCTH;

- IPU3HABATh CBOE IPaBO U MPABO JIPYrUX JIO/EH Ha OMINOKY;

- Pa3BUBATh CIIOCOOHOCTH IIOHMMATh MHP C HO3HLHH JIPYroro YeoBeKa

CUCTEM, IponeccoB u ﬂBJ'ICHHfI; OopraHusanuunu u IIPOBECACHUA
OHOJIOrHUECKOT 0 OKCIICPUMCHTA, BBIABWXCHUA TUIIOTE3, BbIABICHUA
3aBHCHUMOCTH MCKIAY HuccieayeMbIMU BCIIMYMHAMU, 00BSICHEHUS

TMOJIYYCHHBIX PE3YIIbTATOB U (I)OpMyJ'II/IpOBaHI/IH BBIBOJIOB C UCITI0JIb30BAHUEM
Hay4YHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

OK 07. CogelictBoBaTh
COXPaHEHHIO
OKpYXaroLel cpenpl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HAHHS 00
W3MEHEHHHU KJIMMAaTa,
MIPUHIUIBI OEPEKITUBOTO

B o0s1acTH 3K0/10rH4€CKOro BOCIIMTAHHUS:

- c(OpMHUPOBAHHOCTH 3KOJOTMYECKOW KYIBTYpHI, NOHUMAaHUE BIUSIHHSA
COIIMAIbHO-DKOHOMHMYECKUX IMPOLIECCOB HAa COCTOSHUE MPHUPOIHONH U
COIIMAIbHON Cpe/ibl, OCO3HAHUE TJI00AJIBHOIO XapakTepa JKOJOTHYECKHX
mpobiem;

- IUIAHMPOBAHME U OCYLIECTBIICHHUE NECHCTBUII B OKpYXalOLIEW cpene Ha

C(I)OpMI/IpOBaHHOCTI) YMEHUA HOPUMCHATH TIOJYUYCHHBIE 3HAaHUA IS
OOBSICHEHUsI OMONOTMYECKUX TIPOLECCOB M SIBIECHWH, [UISl TIPUHSTUS
NPAKTUYECKUX PELICHHH B MOBCEIHEBHOH JKHU3HM C LENbI0 OOecredeHus
0€30MacHOCTH  CBOETO 37I0pOBbS M 3/0POBbSI OKPYKAIOIINX JIHOJIEH,
co0ItoIeHtst 3710pOBOro 00pasa >KW3HH, HOPM TI'PaMOTHOIO IMOBEIEHHS B
OKpYXKaloIe  MPUPONHOW  cpele;  TOHHMMAaHHE  HEO0OXOIUMOCTH

HPOU3BOICTBA, OCHOBE 3HaHUS LieJIel yCTOMYMBOIO Pa3BUTHS UEJIOBEUECTBA; WCTIOJIE30BAHUSI TOCTI)KEHUI COBPEMEHHOH OHOJOrMH M OMOTEXHOJIOTHI
s¢dexTuBHO AKTHBHOE HETIPUATHE NEHCTBUM, IPUHOCAIIUX BpE OKPYXKAIOLIEH cperne; TSI PaliMOHAIIBHOTO TIPUPOJIOTIONIB30BAHUS
ﬂeﬁCTBOBaVTB B - YMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIC IKOIOTHYESCKUE TTOCIICACTBUS
“pE3BEITANHBIX NpePUHUMAEMBIX JIEHCTBHIA, MPENOTBPAIIATE UX;
CHTYaHix - pacIIupeHue OIbITa AeATEIFHOCTH SKOJIOTHIECKOH HANPaBICHHOCTH;
- OBIAJCHHEC HABBIKAMH Y4eOHO-MCCIENOBATEIbCKON, MPOCKTHOH W
COIIMAJIbHON AEATEIBHOCTH
TIK 4 1. VYyactBoBarh B IUIAHUPOBAHWM W OpraHm3amuu  paboter | 1. CaMOCTOSITENTFHO OTIPENENATh IeNH, 3aJaBaTh MapaMeTpbl U

CTPYKTYPHOI'O TTOAPA3JIeICHUS.

KPUTEPHH, TI0 KOTOPBIM MOYKHO OIPEIETUTh, YTO LETh JOCTUTHYTA,

2. OIICHUBATH BO3MOXKHBIE TTOCTICICTBHS JIOCTHKEHUS
MTOCTABIICHHOW IIETH B JICATEIBHOCTH, COOCTBEHHOW JXH3HH W JKU3HH
OKPYKAIOIIHX JIFOJICH, OCHOBBIBAsICH HA COOOPaKEHUSAX ITHKH U MOPAJIH;




2. VYyactBoBaThb B  PYKOBOJACTBE  paboToil  CTpyKTypHOro | 3. CTaBUTh W  (OpPMYIHpPOBaTH COOCTBEHHBIE 3aJaydl B
HOJpa3ieIcHuUs. 00pa3oBaTeIbHON AESTEIHHOCTH 1 )KN3HEHHBIX CHTYaIHsIX;
4. OLICHMBaTh pPECypchbl, B TOM UHCIE BpeMs U Ipyrue
3. V4acTBOBaTh B aHaIM3e MPOLECCA U PE3yIbTATOB AEATEIBHOCTH | HEMATEPHAIBHBIC PECYPChI, HEOOXOMMMBIC JUIsl OCTHIKEHHS MOCTAB/ICHHOI
HoapasieeHus. e,
5. BBIOMpATh IyTh JOCTIDKCHUWS €M, IUIaHUPOBATh pelIeHHe
MOCTaBJICHHBIX 3a]ad, ONTHMHU3UPYS MaTepHaJIbHBIE M HEMaTepUallbHbBIC
3aTpaThl;
6. OpPraHU30BBIBAaTh 3¢ PeKTUBHBIN MTOHUCK pecypcos,
HEOOXOMMBIX ISl TIOCTHM)KEHHS TIOCTaBICHHOM LI,
7. COTOCTaBJISITh  TMOJYYSHHBIH PE3yJabTaT JAEITENbHOCTH C
TIOCTaBJICHHO 3apaHee LENbIo.

JIP 1 Oco3zHnaromnuii cedst TpaskAaHHOM U 3allIUTHUKOM BEJIUKOM CTpaHBbI.

JIP 2 TIposiBAsifOIIiA aKTHBHYIO TPaXIaHCKYIO TIO3UIHIO, IEMOHCTPUPYIOLIHUN TPHUBEPKEHHOCTh MPUHIIMIIAM YeCTHOCTH, TOPSI0YHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTHBHBIN
)51 y‘IﬁCTByIOH.IHﬁ B CTYA€HYECKOM U TEPPUTOPHUAJIBHOM CaMOYIIPaBJICHNH, B TOM YHCJIE Ha YCIOBUAX z106p0130m)qecma, TMPOAYKTUBHO BS&HMOﬂGﬁCTBy}OmHﬁ u y'{aCTByIOH_II/Iﬁ B
JIeATETbHOCTH OOIIECTBEHHBIX OpraHU3alInii.

JIP 3 Coburopatoriunii HopMbl IPaBONOPSIKA, CIETYIOIINI nieanaM rpakJaHCcKoro odlecTsa, odecreueHus 0€30MacHOCTH, IpaB 1 cBoOoA rpaxiaH Poccun. JIosutbHBII K ycTaHOBKaM
U TIPOSIBIICHHSM IpelICTaBUTENEeH CYOKYNbTYp, OTIMYAIOLINI UX OT TPYIII C ASCTPYKTHBHBIM U ICBHAHTHBIM ITOBEICHUEM. [|eMOHCTPUPYIOIINH HENPUATHE U IPEIYTIPEKAAIOIIIH
COLIMAJIBHO OMACHOE MOBEJCHHUE OKPY>KAIOIIHX.

JIP 4 TIposiBnsifoIuii ¥ IEMOHCTPHUPYIOIINI YBaXKEHUE K JIIOJSIM TPY/a, OCO3HAIOIINIA IEHHOCTh COOCTBEHHOro Tpyaa. CTpemsinuiics K popMHUPOBAHHUIO B CETEBOM Cpelie IMYHOCTHO U

po¢heCcCHOHATIBHOIO KOHCTPYKTUBHOTO «LIH(POBOTO CIIEAA.

JIP 5 JleMOHCTpHUpYIOIUi TPUBEPKEHHOCT K POIHON KYJIBTYpe, HCTOPUIECKOM MaMsATH Ha OCHOBE JII0OOBU K PoguHe, poqHOMY HapoIy, MajIoi poauHe, MPHUHATHIO TPaIUIIHOHHBIX

LIEHHOCTEN MHOIOHALMOHAJIBHOrO Hapona Poccun.

JIP 6 TIposiBnsitoruii yBaxKeHHE K JIFO/ISIM CTapIIEro MOKOJIEHHsI M TOTOBHOCTh K YUaCTHIO B COLIMATIBHOM MOIJICPIKKE M BOJIOHTEPCKUX JBUKCHHSX.

JIP 7 Oco3Haromuii NpHOPUTETHYIO IEHHOCTh TMYHOCTH YEI0BEKa; YBAXKAIOIIUIA COOCTBEHHYIO U UY)KYI0 YHUKAJIBHOCTD B Pa3lIMYHBIX CUTYAIHAX, BO BceX opMax M BHUAAX
JeATETbHOCTH.

JIP 8 IlposiBistromumii ¥ JEMOHCTPHUPYIOIIMI yBaXKEHHE K PEICTABUTEISAM PA3IMYHBIX 3THOKYIBTYPHBIX, COLMAIBHBIX, KOHPECCHOHATIBHBIX M UHBIX Ipynm. CONpHYacTHBIH K
COXPaHEHHUIO, IPEYMHOKEHHIO ¥ TPAHCISAINHN KYJIBTYPHBIX TPAIULIUI U EHHOCTEH MHOTOHAIMOHAIBHOTO POCCHUIICKOT0 IOCYAapCTBa.

JIP 9 Coburoaromuii ¥ mponaraHIupyoIIni MpaBuiia 370pOBOro U 0€30MaCHOro 00pasa MHU3HH, CIIOPTa; MPEAYIPEK AN MO0 MPEOA0ICBAIOIIMNA 3aBUCUMOCTH OT aJIKOTOJIs,

Tabaka, ICUXOaKTUBHBIX BELIECTB, a3apPTHBIX

urp 1 1.7. CoxpaHAIOMHil ICUXO0IIOTHYECKYI0 YCTOWYHBOCTh B CUTYAaTHBHO CIIOXKHBIX WIIM CTPEMUTEIHHO MEHSIOMINXCS] CUTYaLUsX.

JIP 10 3a0orsiuiicst 0 3aIUTe OKPYKAIOIIEeH cpeibl, COOCTBEHHOM U YyKOi 0€301aCHOCTH, B TOM YHCie IH(POBOIA.

. JIP 11 [posBusronuii yBa)keHHEe K ICTETHIECKIM IEHHOCTSIM, 00J1aIaf0Iii OCHOBAMH 3CTETUIECKOM KYIbTYPHI

JIP 12 Tlpunaumaromiuii ceMelHbIe IEHHOCTH, TOTOBBIN K CO3/IaHHMIO CEMbU U BOCIIUTAHUIO JIETEH; IEMOHCTPUPYIOIINIT HENPHUATHE HACUIINS B CEMbE, YX0/Ia OT POJAUTEIBCKOMN

OTBETCTBEHHOCTH, OTKa3a OT OTHOUICHHH CO CBOMMH JICTbMH M MX (PMHAHCOBOT'O COZIEPKAHUS




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOMN JUCHUILIAHBI

2.1. O6beM QUCHMILIMHBI ¥ BHABI Y4e0HOH padoThl

Bun y4eOHoii padoThI O0BeM B yacax
O0BeM 00pa3oBaTeIbHON NMPOrPaMMbl JHCIHMILTHHBI 72
B T.4.
OcHoOBHOE coep:kaHue 72
BT. 4.
TEOpPETUIECKOE O0yUCHUE 40
B T.4. Ipo(heCCHOHATILHO-OPHEHTHUPOBAHHOE CO/IEPIKAHUE 2
NpaKTHYECKUE 3aHATUS 20
B T.4. TPO(eCCHOHATBHO-OPUEHTUPOBAHHOE COJIEPIKAHHE 8
J1a00paTOPHBIC 3aHATHUS 4
B T.4. TPO(eCCHOHATHHO-OPUEHTUPOBAHHOE COJIEPIKAHHE 2
KonTpoasnas pabdora 6
IIpomesxyTouHas aTTecTanus (3a4eT) 2




2.2. TemaTUyecKkunii NnaH U cogepraHne AUCUUNIUHDI

HanmenoBanmne Conep:xaHue y4e0HOro MaTepraJa (0OCHOBHOE H IPO(eCCHOHATBHO-OPHEHTHPOBAHHOE), 1a00pATOPHbIE H NIPAKTHYECKHE Oobem ®opmupyemble
pa3esioB H TeM 3aHATHS, NPUKJIATIHON MOAYJIb (IPH HATUYMH) JacoB KOMIeTeHIIUH
1 2 3 4
Paznea 1. KieTka — cTpyKTYpHO-(pyHKIIMOHAJIbHAS €IUHUIA KUBOT'0 18
Tema 1.1. OcHOBHOE cofep:kanue 2 OK 2
BuoJsiorns kak TeopeTnueckoe o0yuenue: 2
nayka. Obmas buonorus xak Hayka. CBsi3b OHOIOTHH ¢ OOLIECTBEHHBIMH, TEXHUUECKUMH U APYTUMHU €CTECTBEHHBIMU HayKaMu, punocoduei,
XapaKTEepUCTHKA STHKOM, 3CTETHKOH U TipaBoM. Poib Gnosnoruu B GopMHpOBaHUM COBPEMEHHON HAyYHOH KapTUHBI MUpa. CucteMa OMOJIOTHYECKIX
JKU3HHI HayK.
Metozp! mo3HAHUS )KUBOI MPUPOBI (HAOMIOAEHUE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHHe, KIaccu(uKalis, MOAECIUPOBaHHE,
cTaTHCTHYecKas 00paboTKa TAHHBIX).
Kusble crcteMbl (OMOCHCTEMBI) Kak MpeAMeT n3ydeHust onosorun. OTIINYME KHUBBIX CUCTEM OT HEOPraHUYECKOH PUPOIBI.
CBoiicTBa OHMOCHCTEM M MX pa3HOOOpasue. YPOBHHU OpraHU3allii OMOCHCTEM: MOJICKYJISIPHBIH, KJIETOUHBIN, TKAHEBBIH,
OpraHW3MeHHBIH, TONYIISAIUMOHHO-BUAOBOH, SKOCHCTEMHBIN (OHOreO[eHOTHY eCKHiA), Oroch epHbIi
Tema 1.2. OcHOBHOe cofiepKaHue 6 OK-1
CtpykTypHO- TeopeTnyeckoe o0yueHue: 2 OK -2
(GyHKUHOHATLHAS XUMHUYECKUH COCTaB KIETKU. XUMHUUYECKUE JIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHThL. Bosia 1 MUHEpaJIbHBIE BEIIECTBA. OK-4
OpraHM3anusi @DyHKUIMY BOJBI 1 MUHEPAJIbHBIX BEILECTB B KJIeTKe. [lognepxanue ocMOTHYECKOro OagaHca.
KJIETOK Benku. CocraB u ctpoeHne 6e1KoB. AMHUHOKHICIIOTH! - MOHOMEpHI OenkoB. HezamMeHNMBbIe U 3aMEHUMBIE aMUHOKHCIIOTHI.

AMMHOKHCIIOTHBIH COCTaB. Y POBHH CTPYKTYpPBI O€IKOBOH MOJIEKYJIbI (IIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUIHAS
CTPYKTYpa). XMMHUYECKHEe CBOMCTBA OenKoB. bronornyeckne QpyHKIUN OEIKOB.

®epMmeHTEH - Ononornyeckre KaranusaTopsl. CTpoeHue pepMeHTa: aKTUBHBINA LEHTP, CyOCcTpaTHas CHeNH()UIHOCTb.
Kodepmentsl. Buramunbl. OTanunst GpepMEeHTOB OT HEOPTaHNYECKUX KaTalld3aTOpPOB.

YriaeBoasl: MOHOCAXapubl (TI0K03a, prb03a 1 Je30Kcupruo3a), Tucaxapuisl (caxaposa, J1aKTo3a) U MoIucaxapusl (Kpaxmad,
TJIMKOTeH, LeJUIIoNI03a). bronornyeckue pyHKIMN YTIIEBOIOB.

Jlunuper: TpUraHLepuabl, Gochomunuasl, creporasl. ['unpodunsHo-THIpodoOHEIE cBoOiicTBA. bronornueckue GyHKIUH
nununoB. CpaBHEHUE YITIEBOIOB, OSIIKOB M JIUMUI0B KaK HCTOYHUKOB SHEPTHH.

Hyxseunossie kucnorsr: JTHK u PHK. Hykneotub - MoHOMepBI HykIenHOBBIX KucinoT. Ctpoenune u ¢pyHkimu JJHK. Ctpoenre
u ¢yakuuu PHK. Bugst PHK. AT®: crpoeHue 1 QyHKIHH.

Hutomnorus - Hayka o kierke. Kietounast Teopus - mpuMep B3anMOAEHCTBHUSA Hei u (JakTOB B HAYYHOM ITO3HAHUU. MeTo bl
M3Y4YEHUs! KJIETKH.

Knerka xak menocTHas xuBast cuctema. OOIre NpU3HAKY KIETOK: 3aMKHYTasl HapyxHast MemOpana, monekynsl JIHK kak
TEHETUYECKHH anmapar, CHcTeMa CuHTe3a Oernka.

Tumel KIEeTOK: 3yKaprHOTHIECKast ¥ pokapuoTryeckas. OcOOEHHOCTH CTPOESHUS MPOKapHOTHIECKON KieTkH. Kierounas cteHka
Oaxrepuit. CTpoeHHE SYKapHOTHIECKOH KieTki. OCHOBHBIC OTJIMYHSI PACTUTEIHHOM, JKUBOTHON M TPUOHOM KIICTKH.




[ToBepxHOCTHBIE CTPYKTYpPHI KJIETOK - KIIETOYHAs CTEHKA, MIMKOKAINKC, nX ¢pyHKuuu. [IrazmMaTndeckas MmeMOpaHa, ee CBOICTBa U
¢ynxmu. [uromnasma u ee opranounsl. OqHomMemMOpanHbie opranou s kietku: JI1C, anmapat ['onbmku, TM30COMBI.
ITomyaBTOHOMHBIE OpPraHOM/BI KIETKH: MUTOXOHIPHH, IIACTUABL. [IpoucxoixkaeHne MUTOXOHAPHIL U TutacTy. Buas! miactun.
HememOpaHHBIE OpraHOH B! KIIETKH: PHOOCOMBI, KJIETOYHBIA HEHTP, IEHTPUOIH, PECHUYKH, KT'yTHKH. DYHKIINI OPraHOHI0B
KJIETKU. Bxirouenus.

Snpo - perynstopHslii IeHTp KieTku. CTpoeHue sjpa: siepHast 000J1049Ka, KaproruiazMa, XpOMaTHH, SIPIIIKO. XPOMOCOMEI.
TpaHCHOPT BEIIECTB B KJIETKE.

JlabopaTopHble 3aHATHS:

[TpuobpereHue onbITa NPUMEHEHUS] TEXHUKH MUKPOCKOITUPOBAHUSI ITPY BBIIOJTHEHUH J1a00paTOPHBIX PadoT:
JlabopaTopHast
1. Jlaboparopnas pabora «CTpoeHHe KIEeTKH (pacTeHHUs, )KUBOTHBIE, TPUOBI) ¥ KJIETOUYHBIE BKIIIOUEHHS (Kpaxmall,
KapOTUHOM/IBI, XJIOPOILIACTBI, XPOMOILIACTHI )»
[oaroroBka MUKpOIpENapaToB, HAOIIOIECHNE C TTOMOIBI0 MUKPOCKOIIA, BBISIBIICHHE Pa3Ininil MEX/y H3y4aeMbIMU 00bEKTaMH,
(hopMynrpoBaHHE BHIBOIOB

HpaKanecmle 3aAHATHUA:

BupycHble u 6akrepuanbHbie 3a0oneBanus. OOUMe MPUHIMITB KCIONIB30BaHMU JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH
NPUMEHEHUs] aHTHOMOTUKOB. [IpenicraBieHne yCTHBIX COOOIIEHHH ¢ Ipe3eHTalMel, TOATOTOBIEHHBIX 110 MEPEYHI0 HCTOUYHHKOB,
PEKOMEHIOBAHHBIX MPENoaBaTesieM

Tema 1.3.
CTpyKTypHO-
(pyHKIMOHAJbHBIC
(¢akrTops!
HACJIeICTBEHHOCTH

OcHoBHOe coaepikaHue

TeopeTuueckoe odyuyeHue:

Knero4Hslii 1IMKJI, WIIK )KU3HEHHBIH MK KieTku. MHTepdasa u muros. [Ipoueccsl, nporekaromue B untepdase. Permmkanus -
peaxmus matpugHoro cuaTes3a JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Ha0Op - KapHOTHII. J{UIUTONIHBIN U TarIONIHBIA
XpOMOCOMHbIe HaOopbl. XpoMaTuabl. LluTonornueckue 0CHOBBI Pa3MHOXKEHHS M MHAWBHIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.
Henenne knerku - muro3. Ctaguu muto3a. [Iponeccsl, IporcxoasIue Ha pa3HbIX CTaausIX MUTO3a. bronoruueckuii cMbict
MUTO3a.

[porpammupyemasi THOETb KIETKH - alloNTo3.

®opMBI pa3MHOKEHUS OPraHU3MOB: OECIIONI0e U MONI0BOE. Brabl 6ecrionoro pa3MHOKEHHUS: IeeHNe HaJBOe, IOYKOBAHUE OIHO
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BETETATHBHOE Pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHIE OPraHU3MOB, €r0 3HaYCHHE
JUISL CEJICKIIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIINYNS OT OECIIONIOTO.

Meito3. Craguu metiosa. [Ipomeccsl, mpoucxonsanme Ha ctaausx Meiio3a. [loenenne xpomocom B metioze. Kpoccunrosep.
buonornueckuii CMbICT ¥ 3HAYEHHUE MENH03a.

I'amerorenes - nmpouecc 00pa3oBaHMs MOMOBBIX KJIETOK Yy )KUBOTHBIX. I1010BBIE JKene3bl: ceMEHHUKH U snaHuKH. OOpa3oBaHue 1
pa3BUTHE MOIOBBIX KIETOK - TaMeT (CrepMaTo30u], SUIEKIIeTKa) - criepMaToreHes u ooreHe3. OcoOEHHOCTH CTPOCHHUS
SIMIIEKIIETOK U criepMaTo30ua0B. OrmionorBopenue. [lapreHorenes.

WNupuBunyansHOE pa3BuTHE (OHTOTrEHE3). DMOPHOHATBHOE Pa3BUTHE (3MOpHOTreHe3). DTarbl SMOPHOHATFHOTO PA3BUTHUS Y
TI03BOHOYHBIX )KUBOTHBIX: ApOOIeHHE, racTpyisinus, opraHoreHes. [loctamOpronansHoe pa3zsutne. THIBI TOCTIMOPHOHAIBHOTO
pa3BUTHS: IPSIMOE, HENPsIMOE (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (JaKTOPHI, CIOCOOHbIEC BBI3HIBATH
BPOXKJICHHBIE YPOACTBA.

Poct u pazButne pactennii. OHTOreHe3 IBETKOBOI'O PACTEHHSI: CTPOCHNE CEMEHH, CTaINy Pa3BUTHSI.

OK-1
OK-2




IIpakTnyeckne 3aHATHA:

Pemenue 3a1au Ha onpeelieHre NoCiaeA0BaTeNbHOCTH HYKJICOTUI0B, AMUHOKHUCIIOT B HOPME U B ClTydae U3MEHEHUS
nocneaoBareabHocTH Hykieotuaos JJHK

Tema 1.4. OcHOBHOe cofep:KaHHe 2 OK -2
OO0MeH BelecTs U TeopeTtnueckoe o0yueHnue: 2
npeBpalieHue OOMeH BellecTB, WK MeTadOoIN3M. ACCUMUITAIS (TUTACTHYCCKIA OOMEH) M TUCCUMUIIAINS (IHEPTeTUICSCKUAN OOMEH) - IBE
JHEPIruM B KJIETKe CTOpOHBI €IMHOT0 Tpoliecca MeTadonn3Ma. Posib 3aKOHOB COXpaHEHHs BEIECTB M DHEPTHU B TIOHMMaHHK MeTaboIn3Ma.
Turner oOMeHa BeliecTB: aBTOTpOQHBIN 1 reTepoTpodHbIN. Ponb GpepMeHTOB B 0OMEHE BelleCcTB U NPEBPAIEHUH SHEPTHH B
KIIETKE.
®dorocunres. CBeroBas U TeMHoBas a3kl porocunTe3a. Peakinu poTtocuuTesa. hheKkTHBHOCTE (HOTOCHHTE3a. 3HAUCHHE
(oTocuHTE3a IS )KU3HK Ha 3emute. BiusiHue ycnoBuit cpeibl Ha OTOCHHTES M CIIOCOOBI OBBIIEHHS €70 IPOJYKTHBHOCTH Y
KYJIBTYPHBIX PACTCHUH.
XeMocrHTe3. XeMOCHHTE3UPYIOIIMe OaKTepruy. 3HaUeHHEe XeMOCHHTE3a sl XKM3HU Ha 3eMIle.
DOHepreTuvecKuii OOMEH B KJleTKe. Paciensienue BelecTs, BbICICHHE H aKKYM YJIUPOBaHHE SHEPTUH B KIIETKE. JTarlbl
sHepreTudeckoro oomena. ['nmukonus. bpoxxenue u ero Buapl. KucioponHoe okuciaeHue, WM KJIETOYHOE JAbIXaHUE.
OxkwucnurenbHoe dochopunupoBanue. IHHEKTUBHOCTb IHEPIETHUECKOr0 0OMEHa.
Peakiuu MaTpuuHoro cuntesa. [ enernueckas uapopmarius u JJHK. Peanusaius renetndeckoii nHGOpMAIMK B KICTKE.
['enernueckuii Kox U ero cBoiicTa. Tpanckpunuus - Matpudnbiid cunte3 PHK. Tpancnsius - OnocuHTes Oenka. DTarsl
tpaHcisinuu. KoaupoBanue aMuHokucinoT. Ponb pubocoM B OMocuHTE3€E Oenka.
Tema 1.5. OcHoOBHOe coep:kaHue 2 OK-2
KusHennnlii nuka | TeopeTuyeckoe ody4yeHue: 2 OK -4
KJaeTKH. MuTos. Knero4Hslii 1IMKJI, WIIK )KU3HEHHBIH UK KieTku. MHTepdasa u mutos. [Ipoueccsl, nporekatomiue B uHtepdase. Perukanys -
Meiios peaxmus matpuaHoro cuaTesza JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Ha0Op - KapHOTHII. J{UIUTONIHBIN U TarIONIHBINA
XpOMOCOMHbIe HaOopbl. XpoMaTubl. LluTonornueckne 0OCHOBBI Pa3MHOMKEHHS M HHAUBUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.
[porpammupyemasi THOETb KIETKH - allonTo3.
Henenne xnerku - muto3. Ctaaun mutosa. IIporeccsl, mpoucxondiiye Ha pa3HbIX cTaaAusx MuTo3a. Meiios. Ctaauu meiiosa.
[Ipormeccel, mporcxoasie Ha cTaguiax Merosa. [loBenenne xpomocom B Meiioze. Kpoccunrosep. buonorngeckuii cMpict u
3HaYCHHE Meno3a.
buonornueckuii CMbICI MUTO34.
KonTtpoabHas MonekynspHsIii ypOBE€Hb OpPraHU3aLUH KUBOTO 2
pa6orta
Paznen 2. CtpoeHne u ()yHKIMM OPraHu3Ma 20
Tema 2.1. Ctpoenne | OcHOBHOe cofep:KaHHe 2 OK -2
OpraHusma Teopernyeckoe odyuenue: 2 OK -4
MHOTOKJIETOYHbIE OPTaHU3Mbl. B3aIMOCBS3b OPraHOB 1 CHCTEMBI OPraHOB B MHOTOKJIETOYHOM opraHusme. 'omeocras
OpraHn3Ma | ero MOJJEpKaHne B MPOLECCe JKU3HEACATETbHOCTH
Tema 2.2. OcHoOBHOe coiep:KaHHe 2 OK -2
TeopeTnueckoe o0yueHue: 2




®opmbl @DopMBI pa3MHOKEHHUS OPraHMU3MOB: OECIIONOe 1 MOJI0BOE. Bupl Oecionoro pa3sMHOXKEHUS: JIeJIeHHe HaJIBOE, TOYKOBAHUE OIHO U
Pa3MHOKEHHSA MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE pa3MHOXKEHHE. MIcKyccTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €I0 3HAUCHHE
OpPraHu3MoB JUIS CENEKIUH.

[onoBoe pa3MHOXKEHHE, €ro OTIINYUS OT OECIOJIOTO.

l'amerorenes - mporecc 00pa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBEIE JKene3bl: CEeMEHHUKH U SiImuHUKH. OOpa3oBaHue U

pa3BUTHE MOJOBBIX KIETOK - TaMeT (CIiepMaTo30HI, SHIEKIEeTKa) - CliepMaTorene3 u ooreHes. OCOOEHHOCTH CTPOSHHUS

SIMLIEKNETOK U criepmaTo3onoB. Omionorsopenue. IlapreHorenes.
Tema 2.3. OcHoBHOe cofep:kaHue OK -2
OnTorenes TeopeTtnueckoe o0yuenue: OK -4
pacTeHui, WNunuBuayansHoe pa3Butue (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (AMOpHOreHe3). DTambl SMOPHOHAIEHOTO PA3BUTHS Y
KUBOTHBIX 1 TI03BOHOYHBIX JKUBOTHBIX: Ipo0JIeHHe, racTpyssiuus, opranoreses. [locramOpronansHoe pazButre. THUIBI TOCTIMOPHOHAIBHOTO
YeJI0BeKa pasBUTHS: IPSIMOE, HENpsIMOe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3HIBATH

BPOXKJICHHBIE YPOJCTBA.

Poct u pazButne pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTAIUN Pa3BUTHS.
Tema 2.4, OcHOBHOE cofiep:kaHne OK-2
3aKoHOMEPHOCTH TeopeTnueckoe o0yueHue: OK -4
HacJie10BaHus HpeleeT U 3aJa4YU I'€HETUKU. I/ICTopI/Iﬂ Pa3BUTHA T'CHETUKH. Ponb niuronorum u 3M6p1/10n0r1/11/1 B CTAHOBJIEHMHU T€HETHKHU. BKias

POCCHICKHX U 3apyOe)KHBIX yUEHBIX B pa3BUTHE F'€HETHKU. MeTo/Ibl TeHeTHKH (THOPUI0JIOr MYE€CKUM, IIUTOr€HETHIECKHH,

MOJIEKYNApHO-TeHeTHuYeckuif). OCHOBHBIE T€HETHUECKHUE MOHATHS. | eHeTHueckasi CUMBOJIMKA, UCIIOIb3yeMas B cXemMax

CKpEILLMBaHUN.

3aKOHOMEPHOCTH HacJIeJOBaHUs IPU3HAKOB, ycTaHOBIEeHHbIE . Mennenem. MoHOrnOpuaHoe cKpelBaHie. 3aKoH

eMHO00pa3us THOPUIOB IepBoro nokoneHus. [IpaBuno noMUHUPOBaHKS. 3aKOH PACILEIUICHHS IPU3HAKOB. [ MII0Te3a YHCTOTHI

rameT. [ToHOE ¥ HENOIHOE TOMUHUPOBAHHUE.

JurnbpunHoe ckpenyBanue. 3aKOH HE3aBUCHMOI'O HAcIeA0BaHMs IPU3HAKOB. LluToreHeTHIecKie OCHOBBI AUTUOPUIHOTO

CKpeIlBaHus. AHaJIM3UpYIOlee CKpeluBanue. Mcronp30BaHne aHaTU3UPYIOIIETro CKPEIUBaHM JJIs ONpeeTIeHUs] TeHOTUIIa

0co0Mu.

KJIeTKH. [IpuHIMIIB! 310poBOro 00pasa >KU3HHU, AUarHOCTHKY, TPOHIAKTHKY U JIEYeHHs TeHeTHIeCKuX OonesHeld. Meaunko-

TEHETUYECKOe KOHCYJIbTHPOBaHNE. 3HAUEHHE MEIHUIIMHCKON T€HETHKY B IIPEIOTBPAILEHUHN U JIEUEHUH TeHETHYECKUX

3a00JIeBaHMIT YemoBeKa.

IIpakTH4yeckHe 3aHATHA:

Pemenne 3aa4 Ha onpenesieHUe BEPOSITHOCTH BO3HUKHOBEHHS HACIEACTBEHHBIX IPU3HAKOB NPU MOHO-, JIH-, TOJIUTHOPUIHOM 1

AHAJIM3UPYIOIEM CKPEIUBAHUH, COCTABIICHHE TEHOTUIIMYECKUX CXEM CKPEIIMBAHUSI
Tema 2.5. OcHoOBHOe coiep:KaHHe OK-1
CuenyeHHoe TeopeTnueckoe o0yueHue: OK-2
HacJIeI0BaHue CuennieHHOE HacienoBaHue Mpu3HakoB. Pabora T. Moprana 1o creruieHHOMY HaclleZIOBaHUIO TeHOB. HapyiieHne crierieHus
NPU3HAKOB TEHOB B PE3yIbTaTe KPOCCUHTOBEPA.

XpoMocoMHast TeOpus HaCJIEICTBEHHOCTH. | eHETHYECKHE KapThl.
I'eneruka moia. XpoMOCOMHOE OIpEIEIeHE Toa. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIE U TeTepOraMeTHbIE
oprann3Mel. HacnenoBaHue NpU3HAKOB, CHEIUICHHBIX C TTOJIOM.




IIpakTnyeckne 3aHATHA:

Pemenne 3a7la4 Ha OIPCACICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICACTBCHHBIX IPU3HAKOB IIPU CHCIVICHHOM HACJICI0BAaHUH,
COCTaBJICHNEC TCHOTUIIMYCCKUX CXEM CKPCIIIMBAHUA

Tema 2.6.
3akoHOMepHOCTH
H3MEHYUBOCTH

OcHOBHOe cofep:KaHHe

TeopeTtnueckoe o0yueHnue:

W3menunBOCTh. BHbI N3MEHUYNMBOCTHU: HEHACIIEACTBEHHAS U HACIEeICTBEHHAsA. Ponb cpesibl B HEHACIEACTBEHHON H3MEHYUBOCTH.
XapakTepucTHKa MOAN(HUKAMOHHON N3MEHYMBOCTH. BapnannoHHslii psa v BapuanyuoHHas kpuBas. Hopma peakiyy npu3Haka.
KonmuecTBeHHbIe 1 KaueCTBEHHbIE IPU3HAKK M X HOpMa peakuun. CBOHCTBAa MOTU(PHUKAIIMOHHONW H3MEHUYHUBOCTH.
Hacnencreennas, nim reHOTUNIMYECKasi, ”3MEHYMBOCTh. KoMOMHATHBHAsI N3MEHYMBOCTh. Mel03 1 IOJI0BOH IPOIIecC - OCHOBA
KOMOHMHATUBHOM N3MEHYMBOCTH. MyTalOHHasl K3MEHYMBOCTh. Kitaccudukaryst MyTanuii: reHHble, XpOMOCOMHBIE, TEHOMHEIE.
Yacrorta 1 npuauHbl MyTamid. MyrarenHble (hakTopbl. 3aKOH TOMOJIOTHYECKHX PS/IOB B HaceCTBeHHON n3MeHuuBocty H. M.
Basuiosa.

BHesnepHast HaclIeACTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka yenoseka. Kapuorumn uenoBeka. OCHOBHBIE METO/IbI TEHETHKH YEIOBEKA: IeHEalOTMYeCKU, OJIM3HEIOBBIH,
[UTOr€HETUYECKUI, OMOXMMHUUECKHH, MOJIEKYIIsIpHO-TeHeTheckuii. COBpeMeHHOe onpe/ielieHne reHOTUIIA: TTOJTHOT€HOMHOE
CEKBEHUpOBaHKe, FTeHOTUIMPOBAaHUE, B TOM 4Kcie ¢ nomolnsto [11[P-ananuza. HacinencreenHsie 3a001eBaHus YeIOBEKa: TEHHbIC
0ose3HH, OONE3HH C HACIEACTBEHHOM MPEeIpacloNoKeHHOCThIO, XPOMOCOMHBIE Oone3Hn. ComaTuuecKue U reHepaTHBHbIE
mytanu. CTBosnoBbIe KieTKU. [IpuHIuMIBI 310poBOro 00pasa )KU3HH, ANArHOCTUKH, MPOMUIAKTHKH U JICYSHUs TeHETUYECKUX
Oone3Hel. MenMKo-reHeTHYeCKoe KOHCYIbTUPOBaHUE. 3HAUSHNE MEIMIIMHCKON TeHETHKY B TIPEJOTBPAILCHUH U JICUSHUH
TeHEeTHYECKHX 3a00JIeBaHMII YeloBeKa.

HpaKaneCKne 3AHATHUA:

Pemenue 3ama4 Ha onpeAeeHne TUIIA MYTaLUH MIPH [Iepeade HaCIeACTBEHHBIX IPU3HAKOB, COCTABJICHUE T€HOTUIINIECKIX CXEM
CKpPEIMBAaHUS

KonTpoasnas
padorta

Ctpoenue u GyHKIUH OpraHH3Ma

Pa3nen 3. Teopusi 3BoJIIonUM

Tema 3.1. UcTopus
3BOJIIOIHOHHOI 0
yueHus.
Muxpo3Boaonus

OcHoBHOe coaepikaHue

N

TeopeTuyeckoe odyyeHue:

[penmoceuIky BOSHUKHOBEHUS SBOJIOLMOHHON TEOPHH. DBOIIOLHOHHAS TEOPUS U €€ MecTo B Ononoruu. Binsnaue
9BOJIIOIIMOHHON TEOPUH Ha Pa3BUTHE OHOJIOTUH U IPYTUX HAYK.

CauznerenbcTBa HBOIONNH. [laneoHTONIOrHYECKHE: IOCTEAOBATEILHOCTE ITOSBICHHS BUAOB B ITAJICOHTOIO MYECKOH JIETOIHCH,
nepexonHelie popmbl. bruoreorpaduueckue: cxoncTBo u pasnmyre GayH U GIop MaTEpPUKOB U OCTPOBOB.
OMOpPHONIOrHYeCKUe: CXOACTBA M PAa3INYMsl SMOPHOHOB Pa3HBIX BUIIOB ITO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMHYECKHE:
TOMOJIOTHYHEIE, aHAJIOTUYHBIE, PYIUMEHTAPHBIE OPraHbl, aTaBU3MBbL. MOJIEKyIApHO-OMOXUMUYECKUE: CXOACTBO MEXaHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKHX MYTEH y BCEX OPraHM3MOB.

OpomonmonHas teopus Y. lapsuna. [Ipeanocsutki BOSHUKHOBEHHUS JapBHHU3MA. J[BIDKYIIHE CHITBI SBONIOLMI BUIOB TI0
HapBuny (M30BITOYHOE pa3MHOXKEHHE TIPY OTPAaHHYCHHOCTH PECYPCOB, HEOMpeIelieHHasi H3MEHIHBOCTh, O0ph0a 3a
CYIIECTBOBAHUE, €CTECTBEHHEIHN 0TO0p). CuHTeTHYecKas Teopust dBomtoryn (CTD) 1 ee 0OCHOBHBIE TTOJOKECHUSI.
Muxkpossomorus. [Tomynsinus kak earHANa BUIA U SBOJIOIUH.

OK-2
OK -4




JBwxymye cuibl ((haKTophl) SBOJIONMH BUAOB B IpHUpojie. MyTallMOHHBIN MPoIiecC 1 KOMOWHATHBHAS H3MEHIHBOCTD.
[MonynsanuoHHbIe BONHBI U peiid renos. M3omsamust n Murparis.

EcrectBenHsIii oTOO0p - Hanpassromuii gpakrop sBomonn. PopMbI eCTeCTBEHHOT0 0TOOpA.

[TprcrocoGIeHHOCTH OPraHU3MOB KaK pe3ysbTaT 3Boouu. [Iprumeps! prcnocobinenuii y oprann3MoB. ApoMopdo3s! ¥ uano-
aJlalTalyH.

Bun u Bugoobpazosanue. Kpurepuu Buna. OcHoBHbIE (hOpMBI BUI000pa30BaHuUs: reorpahuaecKoe, IKOIOrUUECKOe.
MaxkposBomonust. @opMbl 3BoIONMH: (prneTHdeckas, JMBEpreHTHas, KOHBEpreHTHast, apajuienbHas. HeoOpaTtiuMocts
9BONIOLHH.

[Ipouncxoxaenue oT HecenMaIN3UPOBAaHHBIX MpeaKkoB. [Iporpeccupyromas cnenuanu3anys. AJanTUBHAs paanalys.

Tema 3.2. OcHoOBHOe conep:kanue 2 OK-2
Makpo3Boaronus. Teopernueckoe o0yuenue: 2 OK -4
Bo3HukHOBeHUE N Makpoasomonust. @opmbl 3BosronMH: priteTHyeckas, TMBEpreHTHas, KOHBEpPreHTHasl, apauienbHast. HeoOpaTtiumocth
pa3BUTHE )KM3HU HA | HBONIOLHH.
3emite IIpoucxoxaeHue OT HecennalIn3UpPOBaHHbBIX MpeaKoB. [Iporpeccupyromas cnenuanu3ays. AgantuBHas paauanus. JloHaydHble

NpeaACTaBJICHUA O 3aPOKIACHNUN KU3HU. Haquble TUIIOTE3bI BOSHUKHOBEHMS JKU3HU Ha 3eMJie: a61/10reHe3 1 MaHCIICpMUA.

Xumuueckas OBOJIIOIHUA. A6I/IOFCHHI)Iﬁ CHUHTE3 OPTraHUYCCKUX BEUICCTB U3 HCOPTaHUYCCKHUX. BKCHCpHMCHTaHbHOC

MOATBEPIKICHUE XUMUYECKOH 3BoMoIK. HauanbHele 3Tarsl Oromoruueckoii sposrorun. ['unoreza PHK-mupa. @opmupoBanue

MeOpaHHBIX CTPYKTYp M BOSHUKHOBEHHE MPOTOKIETKH. [lepBble KieTkH 1 X 3Boitonus. DopMUpoBaHHE OCHOBHBIX TPYIIIT

JKMBBIX OPraHU3MOB.

Pa3Butue xu3HM Ha 3emIie Mo spam u nepuogam. Katapxeit. Apxeiickast u mpotepo3oiickas 3psl. [laneo3oiickas spa u ee

HepHoJIbl: KeMOPUICKHI, OPIOBUKCKUH, CHIYpUHCKHHN, IEBOHCKHIN, KAMEHHOYTOJIbHBIN, TEpMCKH. Me3o3oiickas 3pa u ee

IIEPUO/BL: TPUACOBBIN, IOPCKUI, MEIOBOM.

Kaiino3oiickas 3pa u ee epruo/pl: MaJeOreHOBBIN, HEOTCHOBBIH, aHTPOIIOT €HOBBIH.

XapakTepHuCTHKa KJIMMaTa U Feoornueckux rnpoueccoB. OCHOBHBIE 3Talbl 3BOIIOLUH PACTUTEIBLHOIO U )KUBOTHOTO MUpA.

Apomop¢o3bl y pacTeHui 1 )KUBOTHBIX. [losiBIIeHNe, paciBeT U BEIMUPaHHE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MUpa Kak oTpaskeHue 3BOMoLui. OCHOBHBIE CHCTEMAaTHYECKHUE TPYIINBI OPraHU3MOB.
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK -2
ITpoucxoxnenuneye | TeopeTHueckoe o0yueHue: 2 OK -4
JioBeKa — OBomronys yenoBeka. AHTPOIOIOrHs KaK Hayka. Pa3BUTHE peCTaBIEHUH O TIPOMCX OXKICHNH YeToBeKa. MeToabl n3ydeHns
aHTpoONoreHe3 aHTpornorese3a. CXo[cTBa M Pa3In4ys YeOoBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOI0KEHHUE YEIOBEKA.

Jemwxymue cuibl (hakTopsl) aHTpororeHesa. HacieacTBeHHAs HF3MEHYMBOCTh U €CTECTBEHHBIN 0TOOpP. OOIIeCTBEHHBIH 00pa3

KHM3HU, U3TOTOBJICHNE OPYIUH TPYAa, MBIIUICHUE, PEUb.

OCHOBHBIE CTQJUH U BETBU IBOJIOINU YEIOBEKA: aBCTPAIOMUTEKH, YeIoBeK yMenbiid, UemoBeK MpsMoXOaIuii, YemoBek

HeaHJIepTabckuii, YenoBek pa3ymMHbIil. Haxoaku NCKOTMaeMBIX OCTaTKOB, BpeMsI CyIIECTBOBAHMS, OOJIACTD PACIIPOCTPAHEHUS,

00bEM TOIIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHEIE OOJIBIIINE PACHl: €BPOIICONTHAS (€BPA3HICKas), HErpO-aBCTPAIONIHAS (IKBATOPHAIBHAS),

MOHTOJIOUIHAS (a3MAaTCKO-aMepUKaHCcKast). YepThl MpHCITOCOOIEHHOCTH MTPEACTABUTENIEH YEIOBEUECKUX PAC K YCIOBHAM

cyuiectBoBaHus. EquHcTBO yenoBeueckux pac. Kputuka pacuzma.
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Tema 4.1.
IKOTOrHIeCKHUE
(axTopsI M cpeabl
JKU3HH

OcHoOBHOe cofep:kaHHe

Teopernueckoe o0yueHnue:

Cpenpl oOMTaHMST OPraHU3MOB: BOJHASI, HA3EMHO-BO3/1YIIIHAS, [IOYBEHHAs], BHYTpHOpPTaHU3MeHHas. DU3UKO-XUMHIECKHUE
0CO0EHHOCTH cpeJl 00uTaHus opraHu3MoB. [IprcrocoOeHns opraHn3MoB K )KU3HH B pa3HbIX cpenax. [IoHsITHe SK0I0rn4eckoro
¢axropa. Knaccudukanus skonornueckux ¢paxropos. [Ipasmio muanmyma 1O. JIubuxa. 3akon ronepantHoctu B. lendopaa
Buornueckue paxropsl. Buabl 0MOTHYECKHX B3aMMOJEHCTBUI: KOHKYPEHIIHSI, XUITHIIECTBO, CUMOHO3 1 €ro (hOpMEL.
[Mapa3utnsm, Koonepamus, MyTyajan3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJICOHNYECTBO). AMEHCAIIN3M, HEUTPAITU3M.
3HavyeHne OMOTHYECKHUX B3aUMO/ICHCTBUIA ISl CYyIIECTBOBAHMSI OPTAHU3MOB B IIPHPOIHBIX COOOIIECTBAX.

OK-1
OK -2
OK -7

Tema 4.2.

Honyasiums,
coodmecTna,
IKOCHCTEMBI

OcHoBHOe coaepkaHue

Teopernueckoe o0yuenue:

DKOJIOrM4YeCKUe XapaKTePUCTUKH MOy siii. OCHOBHBIE ITOKA3aTeN! MOMYJISIUK: YUCIEHHOCTD, INIOTHOCTD, POXK/IAEMOCTH,
CMEPTHOCTB, IIPUPOCT, MUTparys. [iHaMHUKa YUCIIEHHOCTH TIOMYJISIIKY U ee peryisinus. CooOLiecTBO OpraHu3MoB - OHOIIEHO3.
CrpykTypbl OHOIIEHO3a: BUIOBAsI, TPOCTPAaHCTBEHHAs, Tpoduueckas (nuiieBas). Bunpi-nomunanTel. CBs3u B OHOIIEHO3E.
Okonoruyeckue cucreMsl (3kocucremsl). [ToHsiTHe 00 9kocucTeMe U OuoreoreHo3e. OyHKIMOHAIBEHBIE KOMITOHEHTBI
9KOCUCTEMBI: MPOYLIEHTHI, KOHCYMEHTBI, PeAYLIEHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B d3KocucTeMe. Tpoduueckue
(nuieBble) ypoBHU 3KocucTeMBI. [TuieBsie nenu u cetu. OCHOBHBIE NIOKA3aTeNH 3KOCHCTEMBI: OroMacca, MPOIyKIHsL.
DKONOrM4ecKue MIpamMuIbl: MPOAYKIUH, YUCIEHHOCTH, OnomMacchl. CBOIMCTBA SKOCHCTEM: YCTOHUHUBOCTD, CAMOPETYIISIIHS,
pasButhe. Cykueccusi.

[IpuponHblie s3KOCHCTEMBI. DKOCUCTEMBI 03€p M PeK. DKOCHCTEMAa XBOWHOIO WM IIMPOKOIHUCTBEHHOI'O Jieca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KOCHCTEMBI. bronornieckoe 1 X03s1CTBEHHOE 3HAUCHUE aIPO3KOCUCTEM
U ypOOIKOCUCTEM.

Buopa3Hoobpasue kak pakTop ycToiHunBoCTH 3K0ocucTeM. CoxpaHeHHe OMOIOrHYeCKOro pasHooOpasus Ha 3emie.

l'[palcTn'{ecmle 3aHATHUA:

Tpoduueckue nenu u cern. OCHOBHBIE OKa3aTeN SKOCUCTEMBL. briomacca 1 mpoayKIus. DKOIOrH4eCKHe MHPaMHUIIBI YHCE,
6romaccel ¥ 3Heprud. IIpaBuio nupamMubl S3HEPTUN.

PemieHne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJAHUH IO IEPEHOCY BEILIECTBA U SHEPTUH B SIKOCHCTEMAX C COCTABIICHHE
TpodHUIECKUX LeTei 1 mupaMu GoOMacchl ¥ SHEPTHU

OK-1
OK -2
OK -7

Tema 4.3. Buocepa
- rJjodanabHas
IKOJIOTHYECKAs
cucreMa

OcHoBHOe coaepikaHue

TeopeTuueckoe odyyeHue:

Yuenue B.U. Bepuazackoro o 6uocdepe. ['panmuiibl, coctaB u cTpykrypa 6uocdepst. JKuBoe BelecTBo U ero GpyHKIHH.
Ocobennoct 6rochepsl Kak riI00aIbHOI SKOCUCTeMbl. [IMHAMUYecKOe paBHOBECHE U 0OpaTHas CBsI3b B Ouocdepe.
KpyroBopots! BemecTB 1 OMOT€OXUMUIECKHE IAKIIBI AIEMEHTOB (yriiepoa, a30Ta). 30HaIbHOCTh Orocdeprl. OCHOBHBIE OHOMBI

CyIIN.

OK-1
OK -2
OK-7

Tema 4.4. Bausinue
AHTPONOTeHHBIX

OcHOBHOE coep:kaHue

TeopeTuyeckoe ody4yeHue:

UenoseuecTBO B Onocdepe 3emin. AHTPOIIOreHHbIe H3MeHeHUs B Onocdepe. [modanpHbIe IK0TOrHIecKre MpoOIeMEI.

OK-1
OK -2
OK -4




¢paxTopos Ha

COC}’HIGCTBOB&HI/IC IpUupoAbl U YEJIOBCUCCTBA. COXpaHeHI/IC 61/10pa3H006pa31/1$1 KakK OCHOBa yCTOﬁ‘IHBOCTH 6I/IOC(I)epLI. OcHoBa

OK -7

ouochepy PAIOHATTFHOTO YIIPABICHUS TIPUPOJTHBIMA PECYPCAMHU U MIX HCIIOIBh30BaHUE. [IOCTIKCHHS OHOJIOTHH U OXpaHa TPUPO/IHL. IK 4

IIpakTnyeckne 3aHATHA: 2

[pakTryeckoe 3ausaTHE «OTXOIBI IPOU3BOJCTBAY

IIpodeccnonaIbLHO-OPUEHTHPOBAHHOE CO/lEPKAHNE MPAKTUYECKOr0 3aHSITHS 2

[pakriueckoe 3ansTre «OTX0IBI MPOM3BOACTBaY. Ha oCHOBE (enepanbHOro KitaccH()UKAIMOHHOTO KaTaiora 0TX0/10B

OTPEENATH KJIACC OMACHOCTH OTXOJI0B; arperaTHOE COCTOSIHHE U (hpru3nueckyto popMy OTX010B, 00pa3yrommxcs Ha pabodemM

MecTe / Ha dTarax IPOM3BOICTBA, CBSI3aHHBIE C ONPENENICHHOH podeccueil/crenuanrbHOCThIO
Tema 4.5. Baussuue | OcHOBHOe coep:KaHue 4 OK-2
COLHATBHO- TeopeTnyeckoe o0yuenue: 2 OK-4
IKOJOrH4eCKUX 310poBBE U ero cocraBistomue. MakTopbl, NOMOKHUTENHHO U OTPUIIATEIHHO BIHAIOIINE HA OpraHu3M 4enoBeka. [Ipobnema 2 OK -7
(¢paxTopoB Ha TEeXHOT€HHBIX BO3JEHCTBHUII Ha 3/I0POBbE YeIOBeKa (3JIEKTPOMAarHUTHBIE TIOJIs, OBITOBAst XMMUsI, N30BITOYHBIE IIIYMbI, pafalis 1 IK 4
3/10pOBbE YeJoBeKa | T.IL). AJlanTalus opraHu3Ma denoBeka K axkropam okpyxaromier cpenpl. [IpunHumns: popMUpoBaHus 310pOBbecOEpEraroIero

noBenieHns. Pu3nueckas akKTUBHOCTh M 3/I0POBbe. BHOXMMHUYECKHe acleKThl palMOHAILHOTO MU TAHHS

JlaGopaTopHble 3aHATHS: 2

JlabopatopHasi paboTa Ha BBIOOD:

1. JlaGoparopnas pabora « YMCTBEHHas pabOTOCIIOCOOHOCTEY
OBnazieHHe METO/IaMH OIpEICICHUsI [TOKa3aTeliel yMCTBEHHOH pab0oTOCIIOCOOHOCTH, O0BSICHEHUE MTOTYUYEHHBIX PE3YyJIbTaTOB U
(hopMynrpoBaHHe BHIBOJOB (IMCbMEHHO) C HCIOIB30BAHUEM HAyYHBIX NOHSTHI, TEOPHHA U 3aKOHOB
2. JlabopatopHas pabota «BiusHue abuoTnueckux (pakTopoB Ha 4YejaoBeKa (HU3KHE U BBICOKHE TEMIIEPATYPhI)»

W3ydyenne MexaHM3MOB aIaNTallii OpraHu3Ma YeJI0BeKa K HU3KUM M BBICOKUM TeMIlepaTypam U OObSICHEHUE MTOIyIEeHHbIX

pe3yNbTaToB U GOPMYIUPOBAHUE BBIBOJIOB (IIMCBMEHHO) C UCIIOIb30BaHMEM HAaY4YHBIX TOHSTHIA, TEOPHI 1 3aKOHOB

IIpodeccroHaILHO-OPHEHTHPOBAHHOE COEPKAHNUE JIAG0PATOPHOT0 3aHATHS 2

B kauecTBe TpUITEpOB CHMKAIOMINX PA0OTOCIIOCOOHOCTh MCIIONB30BaTh YCIOBHUS OCYILECTBICHHS MPO(eccCHOHANbHON

JeATENLHOCTH: LIyM, TeMIiepaTypa, Gu3nueckas Harpy3ka u T.[I.
Kourtponbnasn 2

Teoperndeckue acneKThl SKOIOT U
padorta
IIpodeccnoHabLHO-0PHEHTHPOBAHHOE COep:KaHue (Colep:KaHNe MPUKIATHOTO MOXYJIsT)
Paznen 5. buojgorus B :KM3HHU 8 OK-1
Tema 5.1. OcHOBHOE coliepKaHue 4 OK -2
BuorexHosorun B TeopeTnyeckoe coaep:kanue: 2 OK-4
KU3HHU KAXKIA0r0 Cenekuus Kak Hayka ¥ Tporecc. 3apoxkaeHue CeTeKIH 1 foMmecTukanms. Yaenne H.J. BaBuioBa o mieHTpax MPOUCXOXKICHUS U 2 IIK 4

MHOroo0pasus KylIbTypHBIX pacTeHUH. LIeHTpBI MpOMCXO0XKICHNS TOMAIIHKX KUBOTHBIX. COpT, OpoAa, ITaMM.
CoBpeMeHHBIE METOBI CENMEKIY. MaccoBbIH M HHIMBHIYaJIbHBIH OTOOPHI B CENEKIIMH PACTEHUH M KHUBOTHBIX. OLIeHKa
9KCTepbepa. bruskoponcTBeHHOE cKpemyBanue - MHOpuAMHT. Yncras nmuansa. CKpenBaHue YNCTHIX JTHHUHA. [ 'erepo3nc, nim
ruOpuHas cuna. HepoacTBeHHOE ckpemuBaHue - ayrOpuaar. OTnaneHaas THOpUAN3ANUs U ee ycrexu. VICKyCcCTBeHHBIH
MyTareHe3 U MoJTy4eHHe IMOMUILIONI0B. J{OCTIKEeHNS CeNeKINN PACTEHHH, )KUBOTHBIX M MUKPOOPTaHU3MOB.

BrorexHomorus kak oTpacib MPou3BoACTBa. [ eHHast HHKeHepHs. JTarbl co3ganus pekomOomaanTHOH JJHK 1 TpancreHHbIx
oprann3moB. Kierounas nnxxenepus. Kierounsle KynbTypbl. MUKpPOKIIOHaJIBHOE pa3MHOXKEHUE pacTeHuil. KinonupoBanue




BBICOKOIIPOAYKTUBHBIX CEIIbCKOX03SICTBEHHBIX OpraHnu3MoOB. DKOJOTHYECKUE U dTHUCCKIE Hp06J'IeMBI. I'MO - renetuyecku
MOJ_'[I/I(I)I/IIII/IPOBaHHBIC OpraHru3MBbl.

IIpakTnyeckne 3aHATHA: 2
Keticer Ha ananu3 uHGOpMAIMK O HAYYHBIX JOCTI)KEHHSX B 00JIACTH T€HETHIECKUX TEXHOJIOTHH, KIETOYHOW MHXEHEPHUH, 2
MTUIIEBBIX OMOTEXHONOrMH. 3ammra Kelica: MpeACTaBIeHIE PE3YIbTaTOB pElIeHNUs KeHCOB (BBICTYINICHHE C IPE3eHTANNEH)
IIpodeccnonaIbLHO-OPUEHTHPOBAHHOE CO/lEPKAHNE MPAKTHYECKOr0 3aHITHS 2
Tema 5.1 obs3arenbHa A1l N3y4EHHS CTYIEHTAMH BCEX MPOQeCcCHil/CrienuanbHOCTeNH
Tema 5.2. BHOTeXHOI0TUM M TeXHHYECKHE CHCTEMBbI 4
Tema 5.2. OcHoBHOE conep:kanue 4 OK-1
buorexnorornu u IIpakTHyeckue 3aHATHA: 4 OK -2
TEXHMMECKHE Pa3Butie OHOTEXHOIOTHII C MPUMEHEHHEM TEXHUUECKUX CUCTeM (OHOMHKeHepus, OnonH(popMaTrKa, OMOHHKA) U UX 2 OK -4
CUCTEMBI NPUMEHEHHUE B KM3HH YeJIOBEKa, MOUCK U aHAJIM3 MH(POPMAIMU U3 Pa3INYHBIX NCTOYHUKOB (Hay4Hasi 1 y4ieOHO-Hay4Has IIK 4
JUTepaTypa, CpeACTBa MaccoBoi HH(opManuy, ceth IHTepHET U Ipyrue)
Keticel Ha ananu3 uHGOPMAIMU O Pa3BUTUH OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHHUYECKUX CHCTeM (TI0 TpyIaMm)
3amuTa Kelica: [IpencraBieHne pe3yabTaToB pelIeHUs KelcoB (BBICTYIUICHHE C IPE3CHTAIeH) 2
ITpomeskyTOUHaS 2
aTTecTanus no 3auer
JAUCIUTIIINHE
Bcero: 72




3. YCJIOBUSI PEAJIA3AIIAU ITPOT PAMMBI OBIIIEOBPA3OBATEJIbHOM JTUCHUILIAH

3.1. J{na peanu3anyuy NPporpamMMbl JHCHHUILTHHBI JOJIKHBI ObITH IIPEyCMOTPEHBI CJIeyI0Iue creqHATbHbIC
TOMeELICHHUS

Kabuner «buonorumy, OCHaIICHHBI 000pyIOBaHUEM: MeOEib, JOCKA, MEJ, HATJIAIHBIC MOCOOUS (KOMILICKTHI
y4eOHBIX TAOJIMII, IIIAKATOB), TEXHHYCCKHUMH CPEICTBAMH OOYUYCHHS: KOMITBIOTEDP C YCTPOWCTBAMHU BOCIPOH3BEIICHUS
3BYKa, IPUHTEP, MYTBTUMEINA-TIPOCKTOP C SKPAHOM, YKa3Ka-TPE3CHTEP IS MPE3CHTAIIHH.

JlaGopaTopusi, ocHallleHHass 000pPYIOBAHUEM JIJIsl TIPOBEICHUS 3aHATHIA: MUKPOCKOITBI, CEKYHIIOMEpP, TOHOMETP,
nabopaTopHas nocyaa (IpoOHPKH, TOACTABKU U TMPOOUPOK, MUHIIETHI, TIECOK, CTYNKH C TECTHKAMM, NPEAMETHBIC U
MTOKPOBHBIC CTEKJIA, CTEKJISTHHBIC MAJIOYKH, TPEMapoBajbHBIC WIJIBI, (QIIBTPOBaNbHAs Oymara (cajgerku), CTaKaHbI)
TUTNIEPTOHUYECKUN PACTBOP XJopuaa HaTpusi, 3%-HbIil pacTBOp MEPOKCHIA BOIOPOAA, PACTBOP HoJa B HOIMCTOM KalluH,
TIIMIECPUH, KIYOHH KapTodels, JUCT 30U KaHAICKOW, IUION PAOWHBI OOBIKHOBCHHOW (PAOWHBI MJIM TOMAaTa), JIyK
pemuaThiii, pa3BeACHHbBIC B BOIE APOXOIKH);

3.2. UudopmaniuoHHoe obecneyeHne peain3auuu nporpaMmmbl

Jnst peanmzauuy mporpaMMbl  OMONMOTEUHBIH (QOHI 00pa30oBaTeNbHOW OpraHU3allMd HMMEET IeYaTHhIe W
QJIEKTPOHHBIE 00pa3oBaTenbHble ¥ HMH(OPMALMOHHBIE PECYpPChl, PEKOMEHJOBAHHBIE /ISl HCIONB30BAaHUS B
00pa3oBaTeIbHOM MpOIECCe, HE CTApIIE MSTH JIET C MOMEHTA U3/IaHMHS.

PekomeH/iyeMble TeuaTHbIE HM3JIAaHMSI 10 peau3alyy 001eo0pa3oBaTeIbHON JUCIUIUIMHBI MPEJCTABICHBI B
METOJIMYECKUX PEKOMEHIAIMIX IO OpraHU3alMu 00y4YeHUsL.



4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHH S OBIIIEOBPA3OBATEJILHOM A CIATLIMHBI

KOHTpO.]Ib H OIECHKA pPE3YyJIbTaTOB OCBOCHUA O6HI€O6pa3OBaT€JII)HOI>'I JUCHUIUIMHBL  PpAaCKPBIBAOTCA YCPE3
JAUCHUIUIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA (l)OpMI/IpOBaHI/Ie 06IIII/IX n HpO(i)eCCI/IOHaJ'II)HLIX KOMHGTGHHI/IfI o pa3aciaM u
TEMaM COACPIKAHUSA y‘l€6HOFO MatepuaJia.

OO0mast koMneTeHust Paznen/Tema THn oneHOYHBIX MepONPHUA THIA
Pazgen 1. Knerka — Konrponbhas pabora « MoneKynsipHbIii ypOBEHb
CTPYKTYPHO- OpraHM3aIiK )KUBOT0»
(pynkuuonaabnan
€IMHHIIA ;KUBOT0
OK 02 Buonorus kak Hayka. 3arnonHenye TaOIUIbI ¢ OIUCAHUEM METOI0B
OO61ast XapaKTepUCTHKA MUKPOCKOITUPOBAHUS C UX JOCTOMHCTBAMH H
YKU3HU HEAO0CTaTKaMHU.
3amnonHeHue TabauIbl «BKian yueHbIX B pa3BUTHE
ouonorun»

3anoiHeHUE CPAaBHUTEIBHOM TaOJUIIBI CXOJCTBA U
pa3JIMYuil )KUBOTO U HE KUBOTO

OK 01 CTpyKTypHO- OrneHnBaeMas JUCKYCCHs IO BOIIPOCaM JIEKITUN
OK 02 (byHKIMOHANbHAS Pa3paboTka MEHTaJIbHON KapThl M0 Ki1acCH(UKAINT
OK 04 OpraHM3aIMs KIETOK KJIETOK M UX CTPOCHHUIO Ha MPO- U SYKAPHUOTUYECKHX U IO

mapcTBaM B MUHHU I'pymmnax

BrinosiHeHHE U 3aIuTa JabopaTopHBIX padoT:
«CtpoeHue KJIeTKH (pacTeHus, )KUBOTHbIE, TPHOBI) U
KJICTOUHBIE BKITIOUEHUS (KpaxMaJl, KapoTHHOU/IBI,
XJIOPOIUIACTHI, XPOMOILTACTHI)»

IIpakTuueckoe 3anarue. llpencraBienue ycTHbIX
COOOIIICHUH C MPe3eHTAIEH, IO OTOBICHHBIX IO
MIEPEYHIO UCTOYHHUKOB, PEKOMEHI0BaHHBIX

IpernoaaBaTeneM
OK 01 CtpykTypHO- ®poHTANBHBIN OIIPOC
OK 02 ¢dynkuronansueie pakroper | Paspaborka rmoccapus
HACJIEACTBEHHOCTH Penrenue 3a1a4 Ha onpeeneHue mocae10BaTebHOCTH

HYKJICOTHIOB, aMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHHs TocliefjoBaTebHOCTH HyKkieotnaoB JTHK

OK 02 OOMeH BelecTB U DpoHTaNbHBIN ONpPOC
HpEBPAIIEHNE SHEPTUHN B 3anonHeHne CPaBHUTENBHOM TaOIUIBI XapaKTePHCTUK
KJIeTKe THIIOB OOMEHA BEILECTB

OK 02 JKM3HEHHBINA IIUKIT KIETKH. OO6cyxaeHre Mo BOIpocaM JISKIHN

OK 04 Muto3. Meiio3 Pa3paboTka neHTHI BpeMEHH JKU3HEHHOT O IIUKIIa
Pa3gen 2. CTpoenue u Konrponsnas pabora “Ctpoenue u GpyHKIUH
¢byHkuuu opranuzma opranmusma’”

OK 02 Ctpoenne opranmsma OrneHnBaeMasi TUCKYCCHS

OK 04 Pa3paboTka MEeHTaNBHOI KapThl TKaHEW, OPraHOB U

CHCTEM OPraHOB OPraHU3MOB (PAaCTEHUs, )KUBOTHEIE,
YeNoBeK) C KPATKOW XapaKTePUCTUKON MX () YHKIHIH

OK 02 DOopMEBI pa3MHOKEHUS ®poHTANBHBIN OIIPOC
OpraHH3MOB 3anonHeHre TabJIUIBI C KPaTKOW XapaKTePUCTUKON U
npuMepaMu GopM pa3sMHOKEHHUSI OPTaHU3MOB
OK 02 OHTOTEeHe3 pacTeHNUH, Pa3paboTka IeHTHI BPEMEHH ¢ XapaKTEPUCTHKOW TAIIOB
OK 04 ’KUBOTHBIX U YeJIOBEKa OHTOT'CHE3a OTMIENFHON TPYNTION )KUBOTHBIX M YETIOBEKA
110 MUKPOTPYIIIaM
Tect/ompoc

CocraBlleHHE KH3HEHHBIX ITUKJIOB paCTCHI/Iﬁ 10 OTAC)IaM
(MOXOBI/IHHLIC, XBOLICBUHBIC, TAIIOPOTHUKOBHUHLIC,
T'OJIOCEMCHHEIC, HOKpLITOCGMeHHLIe)

OK 02 3aKOHOMEPHOCTH PazpaboTtka rimoccapus
OK 04 HACJIEI0BaHUs OpOHTANIBHBIN OMPOC




Tect 1o BOIIpOCaM JICKINH

Pemrenne 3aJla4 Ha OIpPCACICHUC BEPOATHOCTHU
BO3HUKHOBCHUSA HACIICACTBCHHBIX IPU3HAKOB ITPYU MOHO-,
JHu-, HOJ'II/I]"I/I6pI/I}_IHOM 1 aHAJIM3UPYIOIEM CKPCIIMBAHUH,
COCTAaBJICHUEC IT'CHOTUIINYCCKUX CXEM CKPCIIMBAaHUA

OK 01 CuenieHHOE Hacleq0BaHue Tecr
OK 02 NIPU3HAKOB Pazpabotka rioccapus
Pemenue 3aa4 Ha onpeielieHHE BEPOSTHOCTH
BO3HMKHOBEHHS HACJIE/ICTBEHHBIX IPU3HAKOB ITPH
CIICTUIEHHOM HacJIeZIOBaHUH, COCTABJICHUE
TEHOTHUITUYECKUX CXEM CKpEIUBaHUS
OK 01 3aKOHOMEPHOCTH Tecr.
OK 02 U3MEHUYUBOCTU Pemienne 3anau Ha onpezeneHue TUNAa MyTalluH IPU
OK 04 riepeadye HaCNeJCTBEHHBIX IPU3HAKOB, COCTABIIEHUE
TEHOTHITUYECKHX CXEM CKPELIBaHUs
Paznen 3. Teopusi KontponbHas pabota “TeopeTHueckre acreKThI
IBOJTIOIUH 3BOIIOLMH KU3HU Ha 3emiie”
OK 02 Hcropust HBOIOLIMOHHOTO OpoHTANBHBIN Onpoc
OK 04 yueHus. MUKPOIBOJIIOLKS Pa3paboTka rioccapus TEPMUHOB
Pa3pa60TKa JICHTBI BPDEMEHU Pa3sBUTUA 3BOJTIOLNUOHHOI'O
y4eHus
OK 02 Maxpo3BostoLusl. OreHnBaeMasi TUCKYCCHSI: UCIIOIb30BaHUE apTyMEHTOB,
OK 04 BO3HMKHOBEHME U pa3BUTHE | OMONTOrMYECKOH TEPMUHONOTUM U CHMBOIUKY st
JKI3HU Ha 3eMIie JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHCTEMaTHYECKUX TPYIIT
Pa3paboTka JIeHTbl BpEMEHU BO3HUKHOBEHUSI U Pa3BUTUS
JKU3HU Ha 3emiie
OK 02 [Ipoucxoxnenue yenoseka — |DpoHTaIBHBI OpoC
OK 04 AHTPOIIOTCHE3 Pazpabotka JeHTHl BpeMEHH MPOMCXOXKICHUS YeIOBEKa
Paznen 4. Ixonorus
OK 01 Okonorudeckue hakropel 1 | Tect mo sxonoruueckuM (akTopam U cperam KU3HHU
OK 02 Cpeabl JKU3HU OpPTaHHU3MOB
OK 07
OK 01 [onynsuwusi, coodiecTna, CocraBieHne CXeM KpyroBOpoTa BEIIECTB, HUCIONb3Ys
OK 02 3KOCHUCTEMBI MaTepHabl JIEKIUI
OK 07 Pelmenye MpaKTHKO-OPHEHTHPOBAHHBIX PACYETHBIX
3aJlaHu 110 TIEPEHOCY BEIECTBA U SHEPTUH B IKOCHCTEMAX
C cocTaBJieHHE TPOYUIECKUX LETei U mIpaMuI OHOMacCh
Y SHEPTUH
OK 01 Buocdepa - rmodanpHas OrneHnBaeMasi TUCKYCCHSI
OK 02 SKOJIOTHYECKAsi CHCTEMA Tecr
OK 07
OK 01 Bnmsiare aHTPONIOT eHHBIX Tecr
OK 02 (akTopoB Ha 6Grochepy IpakTuueckas pa6ora “OTXOBI IIPOU3BOACTBA”
OK 04
OK 07
OK 02 Briustane cormanbHO- OrneHnBaeMasi TUCKYCCHSI
OK 04 SKOJIOTHYECKUX (haKTOpOB Ha | BhIONHEHHE 1ab0paTOpHOM paboTEI Ha BEIOOP:
OK 07 3JI0pOBBE YETOBEKA "YMcTBeHHas! pabOTOCTIOCOOHOCTH",
"Brmstane abnotndeckux (pakTopoB Ha YeJIOBeKa (HU3KHE
1 BBICOKHE TeMITepaTypsl)"
Pazpnen 5. Buosiorusi B 3ammTa Keica: IpeiCTaBIeHUE Pe3yIbTaTOB PELICHUS
JKUZHH KeiicoB (BBICTYIICHHE C MpE3eHTaINeH)
OK 01 buorexnonoruu B )kU3HU Bemmonnaenue keiica Ha aHaIU3 HHOOPMALIMH O HAYIHBIX
OK 02 KaXKJIOTO JIOCTIDKEHISIX B O0JTACTH TEHETHYCCKUX TEXHOJIOTHH,

OK 04




KJIETOYHOW MHXCHEPHUH, TIUIIEBBIX OMOTEXHOIOTUH (0
TpyIIaM), PeCTaBICHNE PE3YAbTATOB PEIICHHUS KeHCOB

OK 01 buorexnonoruu u Beimonnenue keiica Ha aHaIM3 UHOOPMALUK O PA3BUTHS

OK 02 TEXHUYECKUE CHCTEMbI OUOTEXHONOrUH ¢ IPUMEHEHUEM TEXHUYECKUX CUCTEM (I10

OK 04 rpyImIam), IpeJcTaBlIeHe Pe3yIbTaToOB PEIEHUs KeHCoB
JIUTEPATYPA

OcHoBHas JIMTEpaTYpa:

1.Buonorus. 10, 11knace. ITaceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue/Ilon pen. ITaceunnka B.B. — Mockga:
Hpoda, 2021

2.buosnorust: yaeOHUK U MPAaKTUKYM JUIS CpelHero npodeccuoHanbHoro oopaszosanus / B. H. Slpeirun [u ap.] ; moa penakimeit
B. H. fpbiruna. — 2-e u3a. — Mocksa: M3natensctBo FOpaiit, 2020

JonoanuTensHast JuTEpaTypa:

1. Bamsuackuii, C. U. EcrecTBo3HaHMe: YYEOHMK W MPAKTHKYM JJIs cpeaHero mpodeccroHambHoro oodpasosanus / C. U
Bansuckuii. — Mocksa : M3garensctBo FOpaiit, 2020

2. T'openog, A. A. EcrecTBo3Hanue: yueOHOE TocoOue i cpeaHero npodeccuonaibHoro oopasosanus / A. A. I'openos. — 4-
e m3]1., mepepad. u gon. — Mocksa: U3garensctBo FOpaiit, 2020

HNHTepHeT-pecypesbl:

1 www. krugosvet.ru /yauBepcanpHas sHIpKIone 1 «Kpyrocser/

2 http:// sciteclibrary.ru /Hay4aHo-TexHH4ecKas OHOIMOTEKa/

3 www.auditorium.ru /0ubnuoreka uHCTUTYTa «OTKPBITOE 00IIECTBO»/

4 www. interneturok. ru («Buaeoypoku 1o npeaMeraM MIKOJIbHOW MPOrpaMMBbD» ).

5 www.alhimikov.net (OOpa3oBaTe/IbHBINA CAWT IS IKOJIBHHUKOR).

6 www. biology. asvu. ru (Bcs 6uonorus. CoBpeMeHHast OMOJIOTusl, CTaThH, HOBOCTH, OMOINOTEKA).

7 www.window.edu.ru/window (EnuHoe okHO jocTymna kK 00pa3oBartellbHbIM pecypcaM VHTepHeTra o 6uonorun).
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