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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOI'O IIPEJIMETA
OVYIIL.13 BUOJIOI'usA 11

1.1. ObaacTh npuMeHeHus1 padoyel NPporpaMmMbl

PabGouast mporpamma (6 mom uucie adanmuposamHas O OOYUeHus: UHBANUOO08 U JUY C
02PAHUYEHHBIMU B03MOACHOCMAMU 300p08bsi) yaeOHoro npenmera OVYIL.13 buonorus I1 sBrsercs yacThio
pOrpaMMbI CpeJHEro o0IIiero o0pa3oBaHusl B COCTaBE OCHOBHOM MPOTrpaMMbl CPeHEro MpoQecCHnoHaIbHOro
o0Opa3oBaHus/ TPOrpaMMbl TOATOTOBKH CIIEUAIMCTOB cpeqHero 3BeHa (mamee OIICTIONITIICC3) B
cootBercTBUU ¢ DPI'OC mo cnenmanpHocTH 31.02.01 JleweOHOoe neI0 YTBEPKACHHOTO  IPUKA30M
Munucrepcta npocsenienus Poccuiickoit @enepanuu ot 4 uroiia 2022 r. Ne 526.

[Ipu peanmzanmmuu pabodeld HpPOrpaMMbl MOTYT HCHOJB30BATHCS Ppa3IMUHbIe O00pa30BATEIIbHBIC
TEXHOJIOTHH, B TOM YHUCJIE JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH, JIIEKTPOHHOE O0yUEHHE.

1.2. Mecto yueoHoii nucuunaudbl B crpyktype OIICITIO/MIICC3:

B yueonpix mmanax OIICIIO/NTIIICC3 mecto ydeOHOro mpeaMera — B COCTaBe OOIMMX YYEOHBIX
npeamMetoB, popmupyembix u3 GI'OC cpennero obmero odpasoBanus, wist cnenuanbHocteit CI1O. C yuérom
npoduis 0ocBauBaeMoil CrienaIbHOCTHU JaHHBIN y4eOHBIH peaMeT peanusyercs Ha 1 Kypce.

1.3 [InanupyemMble pe3yJibTaThbl 0CBOCHHS Y4e0OHOI0 MpeaMera:

1.3.1. llens yuebHOrO NIpeaMeTa:

Llenpro opraHu3anuy y9eOHOTO MpeAMeTa 00yJaroIUXCsl SIBIISTFOTCS -

-popMupoBaHue y OOYYaIOIIMXCS CHUCTEMBbl 3HAHUW O Pa3IMUYHBIX YPOBHSIX KH3HU CO 3HAHUEM
COBPEMEHHBIX IIPEJICTABICHUN U KUBOU NPUPOJIE, HABBIKOB O MPOBEIECHUIO OMOJIOTMYECKUX UCCIIEI0BAaHUM C
COOJIOZICHHEM TUYECKUX HOPM, apryMEHTHPOBAHHON JTUYHOCTHOW MO3UIUU MO OEpeKHOMY OTHOIICHUIO K
OKpY>Karollel cperie.

1.3.2. B pe3ysnbTare OCBOCHUS YU€OHOTO MpeiMeTa 00yJaroluiics T0KeH

yMeThb:

V1.00b5CHATE: pONb OUONOTUYECKUX TEOpUH, HAEH, NPUHLMUIIOB, TUNOTe3 B (OPMUPOBAHUU
COBPEMEHHOMECTECTBEHHOHAYYHON KapTUHBI MUPA, HAYYHOI'O MUPOBO33PEHHUSI; €ANHCTBO KUBON M HEKUBOU
IPUPOJBI, POJCTBOKUBBIX OpPraHU3MOB, HCIIOJIb3ySd OHOJOTHYECKHE TEOpUH, 3aKOHBI W TPaBUIIA;
OTPULATENIbHOE BIMSIHUE aJIKOTOJsl, HHKOTHMHA, HAPKOTHUUECKUX BELIECTB HA PAa3BUTHE 3apOJIbIIlIa YEJIOBEKa;
BIIMSIHUE MYTareéHOB Ha OPraHU3M YeJIOBEKa; B3aMMOCBS3M OPraHM3MOB M OKpYXKarolleil cpebl; MPUYUHBI
SBOJIIOIIMM  BHUJIOB, 4EJOBEKa, Ouocdepbl, €AMHCTBA YEJIOBEYECKUX pac, HACIeACTBEHHBIX H
HEHACJIEICTBEHHbIX HW3MEHEHUH, HACJIEICTBEHHBIX 3a00JIeBaHUI, TEHHBIX U XPOMOCOMHBIX MYTallHi,
YCTOMYMBOCTH, CaMOpPETYJSIUN, CAMOPAa3BUTUS U CMEHBl 3KOCHUCTEM, HEOOXOJUMOCTH COXPaHEHMUs
MHOTr000pasus BUJIOB;

V2.YcranaBnuBaTh B3aUMOCBSI3U CTPOCHUS UM (YHKLIMHA MOJIEKYJ B KJETKE; CTPOEHUs U (PyHKUIUN
OpPraHOMJOB KJIETKH; IUIACTHYECKOTO U SHEPreTUYecKoro OOMEHa; CBETOBBIX M TEMHOBBIX peaKIHii
(doTocuHTE3a; ABMXKYILUX CHJI HBOJIIOLIMY; TyTeH U HAIpaBJIE€HUI 3BOIIOLUY;

V3. PemaTh3agaunpa3zHoicioKHOCTUTIOOHOIOTHH;

V4.CocTaBnsiTh CXEMbI CKPELIMBaHUS, YT IEPEHOCAa BELIECTB M SHEPTUM B IKOCHUCTEMax (Lenu
MTUTaHUS, TUIIEBHIECETH );

Vs5.0nuceiBaTh  KJIETKM PAacTeHMM M KUBOTHBIX (IIOJ MHKPOCKOIIOM), o0cobel Buaa 1o
MOP(OJIOTHUECKOMY KPUTEPHIO, SKOCHCTEMbI U arpOIKOCHCTEMBI CBOEH MECTHOCTH; TOTOBUTHh M OMHCHIBATH
MUKpOIIpenaparsbl;

Ve.BoIBIATh MpHUcocobIeHns y OpraHu3MoB K cpesie oOuTaHus, apoMopQo3bl U HUIMO0ATANTAUN Y
PaCTeHUMMKUBOTHBIX, 0 TIIMYUTENbHBICIPU3HAKMKUBOTO(YOTACIbHBIXOPTraHU3MOB ),a0HOTHYECKUEUOMOTHIECK
MEKOMIIOHEHTBI DKOCHCTEM, B3aUMOCBSI3U OPraHU3MOB B DKOCHCTEME, HCTOUHUKH MYTareHOB B OKpY’KaroLIei
cpene(KOCBEHHO),aHTPOTIOT €HHbIEM3MEHEHUSIBIKOCHCTEMAX CBOETOPETOHA;

V7.UccrnenoBaTh010I0rn4eCKUecCTEMBIHAOMOIOTHYECKIXMOIENAX (aKBAPHYM);

Vg.CpaBHuBaTh OuoNIOTHYECKUE OOBEKTHl (KJIETKHM pAaCTEHUM, >KUBOTHBIX, I'pUOOB M OakTepHii,
9KOCUCTEMBl M arpo3KOCHCTEMbI), MpPOLECCHl M siBIeHHs (OOMEH BEINECTB Yy pAacTeHUH M JKUBOTHBIX;
IUTACTUYECKUN M SHEpreTHdeckuii oOMeH; (POTOCHHTE3 M XEeMOCHUHTE3, MUTO3UMENH03; Oecronoe U MoJIoBOe
pa3MHOKEHUE; OIUIOAOTBOPEHHUE Y IBETKOBBIX PACTEHUI U MO3BOHOYHBIX JKUBOTHBIX; BHEIIIHEE U BHYTPEHHEE
OIUIOIOTBOPEHUE; (OPMBI €CTECTBEHHOTO OTOOpa; HMCKYCCTBEHHBIH M €CTECTBEHHBIM OTOOp; CHOCOObI
BU000pa30BaHUs; MAaKpo- M MHUKPOIBOJIOLUIO; IyTH W HAalpaBJIEHUs SBOJIIOLMH) W JIelaTh BBIBOJABI Ha
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OCHOBE CPAaBHEHUS;

V9. AHanmu3upoBaTh U OLEHUBATh PA3JIMYHBIE TMIOTE3bI CYITHOCTH U3HU, IPOUCXOXKIECHUS KU3HU U
YeJI0BEKa, YEJIOBEYECKUX pPac, INI0OaNbHbIE aHTPOIOTCHHbIE M3MEHEHUs B Ouocdepe, 3THUECKHE ACHEKThI
COBPEMEHHBIX HCCIIeIOBAaHUN B OMOJIOTHYECKOI HayKe;

V¥ 10.0Cy11ecTBIATE CAaMOCTOATENBHBIN MOMCK OMOJIOrMYeCKOd HH(OPMAIMK B pa3IMYHBIX MCTOUHUKAX
(YueOHBIX TeKCTaX, CHpPAaBOYHUKAX, HAyYHO-TIONMYJSPHBIX H3JaHMAX, KOMIIBPIOTEPHBIX 0a3zax, pecypcax
WHTepHeTa) U NPUMEHSTH €€ B COOCTBEHHBIX UCCIIEAOBAHUSIX;

VY11.1c11051630BaTh IPUOOPETEHHBIE 3HAHUS U YMEHMSI B IPAKTUUECKON IEATEIILHOCTH U TIOBCETHEBHOM
AKHU3HU IS

- PaMOTHOTr0 0pOPMIICHHS PE3YIbTaTOB OMOIOIHYECKUX UCCIIEIOBaHUMI;

- 000CHOBaHMS U COOJIOICHUS] TPAaBUJ TOBENCHHUS B OKpYXKaOUIeW cpene, Mep NpOPHIAKTUKU
pacrpocTpaHeHus BUPYCHBIX (B ToM uucie BUY-undexkunn) u apyrux 3a0oseBaHMH, CTPECCOB, BPEIHBIX
IPUBBIYEK (KypEHUE, aJIKOTOJIN3M, HAPKOMaHMUS);

- OKa3aHMs NEepBOIl MOMOILM NPHU MPOCTYAHBIX M JIPYTrUX 3a00JE€BaHUAX, OTPABICHUM IHILEBBIMU
IPOJYKTAMU;

- onpezeneHus cOOCTBEHHOM MO3ULUU 10 OTHOLIEHHIO K 3KOJOIMYECKHM IMpo0iieMaM, MOBEICHUIO B
MIPUPOJHOM CpelE;

- OLIEHKHM TUYECKHX aCHEKTOB HEKOTOPBIX UCCIIEOBaHUI B 0071aCTH OMOTEXHOJIOIMH (KJIIOHUPOBAHHE,
HCKYCCTBEHHOE OILI0JIOTBOPEHUE);

- NpUOOpeTeHHs] MPAKTUYECKOro OIbITa JESATEeIbHOCTH, IMpeIlIecTBYOMEH npodeccnoHaIbHOH, B
OCHOBE KOTOPOH JIC)KHUT JAHHBIA y4eOHBINA TIPEAMET.

3HATh:

31.0CHOBHBIE TIOJIO)KEHUS OHOJOTMYECKUX TeOopui (KJIETOYHAs TEOpus; XPOMOCOMHAs TEOPHs
HACJIC/ICTBEHHOCTH; CHUHTETUYECKas TEOpHs HBOJIOLUM, TEOpPHsl AHTPOINOreHe3a); ydyeHud (0 MyTax Hu
HanpasieHusx3Boaonuy; H.M. BaBunoBa o 1meHTpax MHOroo0pasus M IPOUCXOXKACHUS KYIbTYPHBIX
pacrenuii; B.M. Bepnanckoro o Ouocdepe); cymuocts 3akoHoB (I'.MeHzens; CLEIIEHHOro Haclel0BaHUs
T.Moprana; TrOMOJIOTMUECKHUX PSAOB B HACJIEICTBEHHOW WM3MEHYMBOCTH; 3apOJBIIIEBOIO CXOJICTBA;
OMOreHeTHUYECKOro); 3aKOHOMEpHOCTEH (M3MEHUYMBOCTH; CLEIUICHHOTO HAaCJEOBaHUsS; HAaclel0BaHMs,
CLIETUIEHHOTO C I0JIOM; B3aUMOJICHCTBUS T€HOB M UX LIUTOJIOTUYECKUX OCHOB); AOMUHUpoBaHus [.Mennaens;
9KOJIOTUYECKOI MUpaMU/Ibl); TUIOTE3 (YUUCTOTHI TaMET, CYLITHOCTH U MIPOMCXOXKACHUS KU3HHU, IPOUCX 0K JICHHS
YEJIOBEKa).

32. CtpoeHne OMOIOTHYeCKUX OOBEKTOB: KIETKH, TEHOB MXPOMOCOM; BUJAUIKOCUCTEM(CTPYKTYpa);

33. CyImHOCTh OMOJIOIMYECKUX IPOLECCOB U SBJICHUWN: OOMEH BELIECTB M IPEBpAIICHUS SHEPIUU B
KJIeTKe, (OTOCHMHTE3, MIACTUYECKMH M 3HEpPreTMYecKHil OoOMeH, Opo)keHHe, XEMOCHUHTE3, MHTO03, MeHo3,
pa3BUTHE TaMeT y LIBETKOBBIX PACTEHHH M MO3BOHOYHBIX JKUBOTHBIX, Pa3MHOXKEHHE, OIJIOJJOTBOPEHHE Y
[[BETKOBBIX PACTEHMH M IO3BOHOYHBIX J>KMBOTHBIX, WHAMBUIYAJIbHOE pPa3BUTHE OpraHu3Ma (OHTOTEHE3),
B3aMMOJICHCTBHE T€HOB, IIOJIYYEHHE TE€Tepo3Hca, MOJIUILUIONI0B, OTAAJCHHBIX T'HOPUAOB, JIEHCTBUE
UCKYCCTBEHHOI'O, JIBWXKYIIET0O M  CTAaOMIM3UPYIOIErooTOOpa, reorpaguueckoe U IKOJIOTHYECKOe
BUJ1I000pa30BaHKE, BIMSHUE DJIEMEHTAPHBIX (PAKTOPOB IBOJIONMH HA TE€HOMOH MOMyJIsAInuu, GopMupoBaHue
NpUCHOCOOJIEHHOCTH K cpesie OOMTaHus, KPyroBOPOT BELIECTB M NPEBPAIIECHUS SHEPTUU B IKOCUCTEMAX U
ouocdepe, sBoIONIUS OUOChHEPHI; COBPEMEHHYIO OMOJIOTUUECKYI0 TEPMUHOJIOTHIO i CHMBOJIHUKY

1.3.3. [lnanupyemsble pe3yabTaThl OCBOSHUS YU€OHOr 0 MpeaMeTa:

Oco0oe 3HaueHue yueOHbIN npeameT uMeeT npu popmupoanuu u pazsutun OKu I1K:

Obie KoMIeTeHIIH IInanupyembie pe3yJbTaThl 00y4eHHs
O0mme JAucuuniuHapHele

B yactu TpyI0BOTO BOCIIUTAHUS: B yactu TpynoBoro BoCIuTaHHS:
- TOTOBHOCTb K TPYly, OCO3HAHHE LIEHHOCTU - TOTOBHOCTD K TPY/y, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYHOIr0ue; MAacTepCTBa, TPYIOI00uE;
- TOTOBHOCTh K aKTUBHOH JCSATEIHLHOCTH - TOTOBHOCTh K aKTHBHOU JICSITEIIBHOCTH
TEXHOJIOTHYSCKOH U COLMAIIBHOMI TEXHOJIOTHYSCKOI U COLMAIBHOMI
HaIpPaBJIEHHOCTH, CIOCOOHOCTH HanpaBJIEHHOCTH, CIOCOOHOCTH
HHHUIUAPOBATh, INIAHKPOBATH U WHUIITUPOBATH, INITAHUPOBATH U
CaMOCTOSITEIEHO BBIMTOJHATH TAKYIO CaMOCTOSITEIEHO BBITIOJHATH TaKYIO
JIeITEeIIbHOCTb, JIeITEIIbHOCTB;
- HHTEpEeC K Pa3InIHbIM chepam - HHTEpeC K Pa3InYHBIM chepam




OK 01. Bribupats
crocoOBI penIeHuns 3a1a9
po¢eCCHOHATBHOM
JIeSITEIEHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

PO eCCUOHANBHON JCSITEIBHOCTH,
OBtajicHrE YHUBCPCAIEHBIMU YICOHBIMU
MTO3HABATEIIFHBIMU IEHCTBHAMMU:

a) 0a30BbIC JIOTHIECKUE IEHCTBU:
-CaMOCTOSTEIHHO (POPMYIHPOBATH U
aKTyaJIM3HpOBaTHIPOOIEMY, pacCMaTpUBATh
€€ BCeCTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIH PU3HAK
WJIA OCHOBAHUS JIIS

CpaBHEHUSI, KJIacCU(PUKAITIH U 0000IICHHS;
- OIpEACTATh IENU ACATSILHOCTH, 33]1aBaTh
napaMeTPhl U KPUTSPUH UX TOCTHIKCHHUS,
-BBISBJISTH 3aKOHOMEPHOCTH u
MIPOTHBOPEYHS BpacCMaTPHUBAEMBIX
SIBIICHUSAX;

- BHOCHTBH KOPPEKTUBHI B ACATEIHHOCTb,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIEACTBHHA
TIeSTeTHPHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIUICHHUE MIPU
pELICHUH )KU3HEHHBIX IPOOJIEM.

0) 6a30BbIC UCCIICIOBATEIBCKIEC ACUCTBHS:
BJIaJICTh HABBIKAMHU yUCOHO-
HCCJIEI0BATENIbCKOM U IPOEKTHOU
JIESITEIbHOCTH, HABBIKAMH Pa3peLICHUS
npobiem;

BBISIBIITH IPHYUHHO-CIICICTBEHHBIC CBS3H U
aKTyaJM3UpOBATh 33124y, BHIABUTATh
TUIIOTE3Y €€ PEUICHHS, HAXOIUTh apTyMEHTHI
JUTS OKA3aTeIIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTphl U KPUTCPUH PEIICHHUS,
AHAITU3UPOBATh MOJYICHHBIC B XOJI€
pelIeHHS 3a]a9l Pe3yIbTaThl, KPUTUICCKH
OIICHUBATh UX JJOCTOBEPHOCTb,
MPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBHSIX;

YMETh IEPECHOCHUTh 3HAHUS B
MO3HABATEIFHYO U TPAKTHYECKYIO 007IacTH
KU3HEIEATCITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JacTeH;

BEIJIBUTATh HOBBIC UJICH, IIPEIaraTh
OpPHUTHHAJILHBIE TIOAXO0/IbI M PCIICHHUS;
CMOCOOHOCTh X UCIIOJ30BaHUS B
[I03HABATEJILHON ¥ COMAJIBHOM IPAKTUKE

npodeccHOHAILHOM e TeIbHOCTH,
OBajicHHE YHUBEPCAIBHBIMU YICOHBIMU
MTO3HABATEIFHBIMU IEHCTBUAMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBHUS:
-CaMOCTOSTEIBHO (POPMyITUPOBATE U
aKTyaJIM3HpOBaTh Mpo0IeMy, paccMaTpUBAaTh
€€ BCeCTOPOHHE;

- YCTAaHABIIMBATh CYIIECTBEHHBIN PU3HAK
WM OCHOBAHUS JIUSICPABHCHUS,
Kiaccu(puKaIuu u 0000IICHIS,;

- ONIPEENISITh LIENHU JICSTENbHOCTH, 33/1aBaTh
napaMeTPhl U KPUTCPUH UX TOCTHIKCHHUS,
-BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPECYUHUS
B PacCMaTPUBAEMBIX SIBIICHIX;

- BHOCUTBh KOPPEKTUBHI B ACATEIHHOCTS,
OIICHUBATh COOTBETCTBUE PE3YIBTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIEACTBHHA
JIESITeTTFHOCTH;

- pa3BUBATh KPEATHBHOE MBIIICHUE TIPH
peIIeHNH KU3HEHHBIX TPOoOIIeM.

0) 6a30BbIC UCCIICIOBATEIBCKIE ICUCTBUS:
BJI1aJJ€Th HaBbIKaMH yqe6Ho-
HCCIIEI0BATEIIbCKOM U POEKTHOM
JACATCIbHOCTH, HABbIKAMU pa3pCIICHUA
npo0eM;

- BBISIBIIATH IPUYNHHO-CIICACTBEHHBIE CBS3H
U aKTyaJIn3UPOBAaTh 3a/1aqy, BEIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMECHTHI
JUTS IOKa3aTeNbCTBA CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpsl M KPUTCPHH PELICHNUS;
- aHAJIM3UPOBATh MOTYICHHBIC B XOJIE
peLICHUs 3a]]a41 PE3yIbTaThl, KPUTHUECKH
OLICHUBATH UX JOCTOBCPHOCTD,
IMPOTHO3UPOBATH UBMCHECHUE B HOBBIX
YCIIOBUSX;

- YMETb IEPEHOCUTH 3HAHUA B
MTO3HABATENFHYIO U PAKTHYECKYIO 00TIacTh
JKU3HEIEATSITLHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00JacTeH;

- BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh
OpUTHHAIEHBIC TIOAXO/BI M PEIIICHIIS;
CHOCOOHOCTH UX MCIIOJIb30BAaHUS B
[IO3HABATEJILHON U COLMAJIBHOM NIPAKTUKE

OK 02. Ucnosp30Bath
COBpEMEHHBIE CPEJICTBA
MOUCKa, aHaJIn3a U
HHTEPIPETALIUH
nHPOPMALINH H
nH(popMaHOHHbIE
TEXHOJIOTUH JJIS
BBITIOJTHEHHUS 33144
poeCCHOHATBHOM
JIESITEIbHOCTH;

B o0nacTu eHHOCTH HAy4YHOT'O TIO3HAHUSL:

- ¢(hOPMHUPOBAHHOCTH MHPOBO33PEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH,
OCHOBAHHOTO HA JIHAJIOTe KYJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHPE;
COBEPLIEHCTBOBAHUE S3bIKOBOH M
YHUTATENBCKON KYJIBTYPhI KaK CPelCTBa
B3aUMO/ICHCTBUSI MEXKY JIOJBMH U O3HAHMS
MHpa;

0CO3HaHHE IEHHOCTH HAYYHOH AeATeIbHOCTH,
TOTOBHOCTb OCYIIECTBISITh IIPOSKTHYIO U
UCCJIEZIOBATENIbCKYIO JACATEIbHOCTh
WH/IMBUYAbHO U B TPYIIIIE;

OBnajeHie YHUBEPCATbHBIMU YUSOHBIMH
NO03HABATEIbHBIMU ACHCTBHAMM:

B) paboTa ¢ nHpOpMaIye:

BJIAJICTh HABBIKAMH MONYyYCHHS HHPOPMALIHN
U3 HCTOYHUKOB Pa3HBIX TUIIOB,

- cOPMHUPOBATH YMEHHSI KPUTHYECKU
OIIEHUBATh HHPOPMALIHIO OHOIOTHYECKOTO
COJIepKaHuUs, BKIIFOUAIOIIYIO TICEBIOHAYYHbIE
3HaHUS U3 PA3INYHBIX HCTOYHUKOB (CpecTBa
MaccoBoi nH(GopManuy, HayIHO-
TIOMYJISIPHBIE MaTepHaJIbl);
UHTEPIPETUPOBATH 3TUUECKUE ACTIEKTHI
COBPEMEHHBIX HUCCIIEJOBAaHUN B OMOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

- HHTEPIPETUPOBATH OTUYCCKUEC ACTICKTHI
COBPEMEHHBIX UCCIICIOBAHMA B OMOJIOTHH,
MEOUIUHE, 6I/IOTeXHOHOFI/II/I; paccMaTpuBaTh
r1106a1bHBIE SKOJIOTHIECKUE MTPOOIEMBbI
COBPEMEHHOCTH, (HOPMHUPOBATH I1O
OTHOLICHHIO K HUM COGCTBGHHy}O IIO3UIHIO,
YMEHHE OL€HUBATh 3TUYECKHUE aCTIEKThI
COBPEMEHHBIX HCCIIEJOBaHUH B 001acTn
OMOTEXHOJIOTUH U TeHETHYECKNX TEXHOJIOTHH
(KJIOHMpPOBaHUE, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIIPABJICHHOE H3MEHEHHE




CaMOCTOSATENILHO OCYIIECTBIISATh ITOUCK,
aHaJIM3, CUCTEMATU3aLMI0 U HHTEPIIPETALUIO
MHPOPMAIIUN PA3INIHBIX BUIOB U GOpM
HpeCTaBICHHS;
CO3/aBaTh TEKCTHI B Pa3INYHbIX (hopMaTax ¢
y4eTOM Ha3HaueHUs NHYOPMAIMH U LeTIeBOH
ayIUTOpPUH, BEIOUPAst ONITUMATIBHYIO (OPMY
NpeCTaBICHHUS U BU3YaIH3allHy;
OLICHHMBATh JOCTOBEPHOCTb, JIETHTUMHOCTb
nH(opManuy, ee COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM; UCIIOIb30BaTh
cpeacTBa UHGOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OPraHU3aMOHHBIX 337124 C COOTI0JCHHEM
TpeOOBaHHUIT IPrOHOMHKH, TEXHUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepexeHts1, MPaBOBBIX U STHIECKHX
HOPM, HOPM HH(POPMAITHOHHON
0e30IacHOCTH;

BJIaJICTh HABbIKAMU PACIIO3HABaAHUA U
3alMTHl HHpOPMaIHu, HHPOPMaIMOHHOMH
6€30MaCHOCTH JINYHOCTH.

TCHOMa U CO3JJaHHUC TPAHCTCHHBIX
OpPTraHU3MOB);

- chopmMupoBaTH YMEHUS CO3/1aBaTh
COOCTBEHHBIC IICEMEHHBIE U YCTHBIE
COOOIIEHNs HA OCHOBE OMOJIOrHYECKOI
HHPOPMALINH U3 HECKOJIBKAX HCTOYHUKOB,
IrPaMOTHO UCIOJb30BaTh NOHATUNHBIN
ammapar OMOIOTHH

OK 04. Dddexrusno
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTUBE
Y KOMaHjie

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSATEIBHOCTH U CaMOOIIpeeNICHHIO;

-OBJIaICHHE HaBbIKAMU yueOHO-
UCCIIEN0BATENbCKOM, IPOEKTHON M COLUAIBHON
JESITEIBHOCTH;

OBnajgeHNue yHUBEPCAIBHBIMU
KOMMYHHUKAaTHBHBIMH JACHCTBUSIMU: 0)
COBMECTHAs AEATENBHOCTS!

MOHUMATh U UCIIOJIB30BaTh IPEUMYIIIECTBA
KOMaHJHO! U WHAWBUIYaJIbHONW PabOTHI;
MIPUHUMATB I1eJTH COBMECTHON JEATENbHOCTH,
OpPTraHU30BBIBATh U KOOPIUHUPOBATH AEHCTBUA
IO €€ JIOCTH)KEHHUIO: COCTABIIATH IIaH
JIEHCTBUH, PaCIPEIeIIATh POIU C yYETOM
MHEHHUH YJaCTHUKOB OOCY)XIaTh PE3YJIbTaThl
COBMECTHOI pabOThI; KOOPIMHUPOBATH U
BBITIOJHATH Pa0OTY B YCIOBHUSIX PEaIbHOTO,
BUPTYAJILHOTO U KOMOWHUPOBaHHOTO
B3aMMOJICHCTBHS; OCYLIECTBIATh IO3UTHBHOE
CTpaTErN4eCKOE MOBEJCHHUE B PA3IIMUHBIX
CUTYaIHUAX, IPOSBIATH TBOPUECTBO U
BOOOpaXkeHUE, ObITh MHUIIUATHBHBIM

OgajieHNe yHUBEPCATbHBIMU
PEryasSTUBHBIMH JCHCTBUSIMHU:

T) IpuHATHE ce0s U JPYTruX
JIFOAeH : IPUHUMATh MOTHBBI M apTyMEHTHI
JpYTUX JIOJEH NP aHAJIN3€e PE3yJIbTaTOB
JIeSITeIbHOCTH; IPU3HABAThL CBOE MPAaBO U MPaBO
JPYTHX JIF0JIeH Ha OIMOKH;pa3BUBATh
CIIOCOOHOCTH OHUMATh MHP € TIO3ULINU
JPyroro 4ejoBeKa.

- chopMHUPOBATh YMEHHSI CO3/1aBaTh
CO6CTBCHHLIC TMUCbMCHHBIC U YCTHBIC
COOOIICHHST HAa OCHOBE OHOJIOTHUYSCKON
nH(pOopMAaLINK U3 HECKOIbKHX UCTOUYHHKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUIHBIN armapar
OHOJIOTHH;

- YMETb BBIJIBUIaTh TUIIOTE3bI, IPOBEPSTH UX
IKCTIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynHpys 1e]b UCCIICIOBAHNS,
AHAJIU3UPOBATh NNOJTYYCHHBIC PE3YJILTAThI U
JCJIaTh BBIBOJbI,

-MMPUHUMATD Y4aCTHUC B HAYYHO-
HCCIIeIOBATeNIbCKON paboTe 1o OMoJIoTnH,
9KOJIOTHH U MEIUIIMHE, POBOIUMON Ha 0a3e
HIKOJIbHBIX HAYyYHBIX OOIIECTB U MTyOIUYIHO
MPEJICTABISIT MOJNyYSHHbBIE PE3YJIbTAThI Ha
YUESHHYIECKUX KOH(PEPEHIUSIX PA3HOTO YPOBHSI.

B ob6nacti 5K0IOTHYECKOTO BOCITUTAHUS:

- c(hOPMUPOBAHHOCTD IKOJIOTHUECKOM
KYJbTYpPbI, IOHUMAaHUEC BJIUAHUA COLTUAIBHO-
HKOHOMHYECKHX MPOLIECCOB HA COCTOSTHHE
MPUPOIAHON U COLUATIBHOMN CPEJIbl, 0CO3HAHKE
rJI00aJIbHOTO XapaKTepa IKOJIOTHIECKUX
npooieM;

- IJTAHUPOBAHUE U OCYIICCTBICHUE ICHCTBHIA
B OKpY’KaloIIeH cpe/ie Ha OCHOBE 3HAHUS
Hened yCTOHYMBOro pa3BUTHS Y€TI0BEYCCTBA,;
AKTUBHOE HETIPHUATHUE JCHCTBUHN, MPHHOCSIITIX

- BJIaJIeTh CUCTEMO 3HaHUH 00 OCHOBHBIX
METOAAaxX HAYYHOT'O ITO3HAHUS, UCIIOJIB3YyEMBIX
B OHMOJIOTMUYECKUX HUCCIICA0OBAHUAX XUBBIX
00BEKTOB ¥ KOCHCTEM (OIIMCAaHNE,
M3MepeHue, MpoBeIeHre HAOTIOICHMIA);
Ccroco0aMu BBISIBIEHUS 1 OLICHKHN
AHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

- YMETb BBISBIATH OTIMYUTEIILHBIE IPU3HAKH
JKMBBIX CHCTEM, B TOM YHCIIE TPHUOOB,
pacTeHuil, )KUBOTHBIX 1 YEIOBEKa;
NPUCTIOCOOIEHHOCTh BUIIOB K CpeJie




OK 07.CopeiicTBoBath
COXpaHEHHIO
OKpY>KarolIei cpeibl,
pecypcocOepekeHuto,
MIPUMEHSTH 3HaHUS 00
N3MECHEHHUH KJINMAarta,
TIPUHINTIBI
OepeKITHBOTO
MIPOM3BOJICTBA,

3¢ PeKTUBHO
JieificTBOBaTh B
Ype3BbIYAlHBIX
CUTYyaLUsIX;

BpeJ OKpYKarouleil cpene;

- YMCHHUE IIPOTHO3UPOBAThH HEOIArOMPUSITHEIC
9KOJIOIMYECKHE MOCIEACTBUS
IpeapUHUMAEMbIX JEHCTBUH,
MIPeIOTBPALIATh UX;

- pacIIMpPEHHUE ONBITA AESTEIbHOCTH
9KOJIOTMYECKON HANPaBIEHHOCTH;

OBIIa/ICHUE HABBIKAMH y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOCKTHOU U
COIMAJIbHOM JESATENILHOCTH.

o0uTaHus, AOMOTHYECKUX U OMOTHUECKUX
KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBsI3ei
OpraHU3MOB B COOOIIECTBAX, AaHTPOTIOTCHHBIX
H3MEHEHHH B DKOCHCTEMAaX CBOCH MECTHOCTH,
- YMETh BBIICIATH CYIIECTBEHHBIC IIPU3HAKT
OHMOIOTHYECKHX TIPOIECCOB: OOMEHA BEIECTB
(MeTabonm3Mm), THPOPMALIAN U TIPEBPAILICHHS
SHEPTUH, OpPOKEHUS, aBTOTPOGHOTO 1
reTepOTPO(GHOTO THUIIOB MUTAHUS,
(doTOoCHHTE3a U XEMOCHHTE3a, MUTO34,
Meii03a, raMeToreHe3a, SMOPHOTreHe3a,
MOCTAMOPHOHATIBHOTO PAa3BUTHS,
Pa3MHOXCHUS, HHIUBHUYyaTbHOTO PA3BUTHS
opranu3Ma (OHTOTeHe3a), B3aUMOACHCTBH
TEHOB, TeTepOo3Uca; AEHCTBUI
HCKYCCTBEHHOTO 0TOOpA,
CTaOMIM3HPYIOMIETO, IBIKYIIETO U
pa3phIBaIOIETr0 €CTECTBEHHOT'0 0TOOPA;
AITIONIATPUIECKOTO U CHMITATPHIECKOTO
BUZI000Pa30BaHUS;, BIUSHUS ABMKYIIIMX CHJ
SBOJIIOLUH Ha TeHO(DOH NOMYJIALIUH;
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpeJie
o0OuTaHus, YepeOBaHNs HalpaBICHUI
9BOJIIOIMH; KPYTOBOPOTABEIIIECTB U MMOTOKA
SHEPI'UH B IKOCHCTEMAX.

1IK 4.2. IIpogooumy
canumapHo-
2ueueHuyecKoe
npoceeujeHue Haceienus

Brademv  pabomoui no ¢opmuposanuro u
peanuzayuu npozpamm canumapHo-
SUCUCHUYECKO20 NPOCBEUeHUe HACeNeHUs, 8
MOM HUCTe NPOSPAMM CHUIICEHUS NOMpeOieHUs
ankozona u mabdaxa, npeoynpexcoeHus u

00pvbbl ¢ HeMeOUYUHCKUM  nompeobieHuem
HAPKOMUYECKUX Cpeocms, U HNCUXOMPONHBIX
seujecms;

IIposooump canumapno-eueuenuyecKoe

npoceeujeHue HacereHus U MOMUGUpOB8aAms Hd
seodenue 300p08020 0OPA3a HCU3HU,

3name npunyunsl 300p08o20 00paA3a JiCU3NU,
OCHOBbL COXPAHEHUsL U YKPENLeHUsi 300P08bsL;
gakmopel,  cnocobcmsyiowue  COXPAHEHUIO
300p08b3L;

Dopmul u Memodvl pabomvl HO CAHUMAPHO-
2ULUEHUYECKOe NPOCEEUEHIUE HACETICHUSL.

- ymemo nposooumbs canumapHo-
2UsUEeHUYEeCKOe NPOCEeUeHIe HACeNeHUs.;

- yMemb NePeHOCUmb 3HAHUSL 8 NPAKMUYECK)I0
obracms, 0c80eHHble cpedcmed U CHOcoObl
Oeticmeusi 6 COOCMEEHHYIO NPAKMUKY,

-3Hamb OCHOGbL Memodono2uu
uccned08amenbeKol u nPOEeKmMHOLl
OesimenbHOCIU;

- 3HAMb  CMPYKMYpY U Npasuid o@opmienus
uccned08amenbeKoll U NPOeKmMHoU pabomal;

- uMemv  HABbIKU  (DOPMYIUPOSKU — MeMbl
UCCIe008amensbCkoll U NPOeKmHoOU  pabomol,
00KA3bI6AMb €€ AKMYAIbHOCb,

- ymems  onpedenambv  yerb U 3A0auu
uccnedosamenbeKou U HPOEKmMHoU pabomol,

- bIOUpAMb U NPUMEHSMb  HA  NPAKMUKe
Memoobl  UCCIe0068aMENbCKOU  OesIMENbHOCHU
A0eK8amHbvlE 3A0AYAM UCCAEO0BANUSL.

B pesynbraTe

OCBOCHUA MPOrpaMMbI yqe6H0r0 npeaMeTa peajlnulyeTcsa IMnporpamma BOCIHTAHHA,

HanpasJieHHas Ha pOpMHUpPOBaHHUE CIEAYIOUIMX JUYHOCTHBIX pe3ynbraToB (JIP):

Kot JIM4HOCTHBIE Pe3yabTaThl peajin3allii NPOrpaMMbl BOCIIUTAHUS (OecKpunmaoput)

pe3yJIbTaToOB

JIP 01 Oco3Haronmice0srpax 1aHnHOMHU3AI U THIKOMBEITHKOWCTPaHBL.

[IposBastromuii  aKTHBHYIO TPaXIAHCKYIO IIO3UIMIO, JIEMOHCTPHUPYIOIINN MPHUBEPKEHHOCTh NPUHINIAM
YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKHM AaKTHBHBIH M YYaCTBYIOUIMH B CTYIEHYECKOM U

JIP 02 TEPPUTOPUAIIEHOM CaMOYNpPABICHHHW, B TOM 4YHCIE Ha YCIOBHUAX JOOPOBOJIBUECTBA, MPOTYKTHBHO
B3aMMO/ICHCTBYIOIINI M yYaCTBYIOIINH B IESITEIFHOCTH OOIIECTBEHHBIX OPTaHU3AIHH.
[IposBAsFOIUIHIEMOHCTPUP YOIy BaXKCHUEKITIOAIMTPY/1a,0CO3HAIOIINI  [IEHHOCTh  COOCTBEHHOTO — TpYy/a.

JIP 04 CrpeMAImicsIK (hopMHUPOBAHNIOBCETEBONHCPEACTHIHOCTHOUIPO(PECCHOHATEHOTOKOHCTPYKTHBHOTO
«udpoBorocieay.

P 05 JleMoHCTpHpYIOIKNiT TPUBEP)KEHHOCTh K POAHON KYJIBTYpe,UCTOPUIECKON MaMsATH Ha OCHOBe JII00BH K PoauHe,
POJHOMY Hapoy, MaJloO¥ POAMHE, IPHHATUIOTPAAUIIMOHHBIXIIEHHOCTEIMHOTOHAallMOHANBHOTOHapogaPoccun.
CoGmonaromuit u MponaraHAupPyOIHI paBuiIa 3JI0pOBOTO u
6e301acHOr000pa3aXKN3HM,CIIOPTa; IPETYPEXK A0 IMHINO0IPE010IIEBAIOIINIA3aBUCHMOCTH oT AJKOr O,

JIP 09 Tabaka, TICUXOAKTUBHBIXBEIIECTB,
a3apTHRIXUTPUT. 1. COXpaHIIOIUHIICUXOJOTMYECKY0yCTOMYMBOCTBBCUTYaTUBHO
CJI0’KHBIXMJIUCTPEMHUTEIbHOMEHS IOIIUXCSICUTYalUsIX.




JIP 10

3a00TAMIUHCA03aITUTCOKPYKAIOIICHCPE b, COOCTBEHHONNYYKOMOE30aCHOCTH, BTOMYHCIICIIH(POBOIA.

JIP 18

ITonuMaromuii CyIIHOCT, M COLUANBHYIO 3HAYMMOCTH CBOCH Oynymiei mnpodeccuu, HpOSIBISIONIMNA K HEH
YCTOHUUBBINA HHTEPEC.

O/ 2IYXUX, CAAOOCTLIUAWUX, NOZOHOO2TIOXWUX 0OYYAIOUUXCSL

JIP(A)01

CIIOCOOHOCTD K COIMAJIbHOMN aJlaNTallii U MHTErpaliy B 0OIIECTBE, B TOM YHUCIIE [IPU peali3alii BO3SMOXKHOCTEH
KOMMYHHUKAallMd Ha OCHOBE CIOBECHOW pedd (BKIIOYAs YCTHYI0 KOMMYHHKAIHIO), a TaKKe, NPH IKEITAHUH,
KOMMYHHKAIIMU HA OCHOBE JKECTOBOH pedH C JIHUIAMHU, IMEIONIMMH HAapyLICHU CIIyXa

01 06YHAIOWUXCS C HAPYWEHUAMU ONOPHO-08USAMENbHO20 annapama

JIP(A) 02

BJIQJICHAE HABBIKAMU IIPOCTPAHCTBEHHOH M COLMAILHO-OBITOBOW OPHEHTUPOBKH; YMEHHE CaMOCTOSATEIBHO H
0e30IacHO IepeABUraThCsI B 3HAKOMOM M HE3HAKOMOM IIPOCTPAHCTBE C HCIOJIb30BAaHHEM CIICIHAIBHOTO
000pynOBaHUsS

JIP(A) 03

CIOCOOHOCTh K OCMBICIEHHIO 1 An(¢epeHIanuy KapTUHBl MHpPa, €€ BPEMEHHO-IIPOCTPAHCTBEHHOU
OpTaHH3aIMN

JIP(A) 04

CHOCOOHOCTh K OCMBICIICHHIO COIIMAJBHOTO OKPY)KEHHS, CBOETO MECTa B HEM, NPHHATHE COOTBETCTBYIOIINX
BO3PACTY HEHHOCTEHN M COLMAJIBHBIX POJIEi

071 06YHAIOWUXCS C PACCMPOUCEAMU AYMUCTIUYECKO20 CREKMPA

JIP(A) 05

(bOpMI/IpOBaHI/Ie YMEHUA CJIEA0BATH OTpa6OTaHHOﬁ CUCTEMC ITPpaBUJI MOBCACHUSA U B3aUMOJCHUCTBUS B MPUBBIYHBIX
GLITOBLIX, y‘-IeGHI)IX 1 COUAJIbHBIX CUTYAIIUAX, YACPKNBATH 'PAHUIbL B3aMMOJCUCTBUSI

MPO1

YMEHUE CAMOCTOATCIIBHO ONPEAC/IATh UEIU ACATCIBHOCTH U COCTABJIATH IJIaHbI ACATCIbHOCTHU; CaAMOCTOATCIILHO
OCYIICCTBJIATH, KOHTPOJMPOBATH U KOPPCKTUPOBATH ACATCIILHOCTh, UCIIOJb30BaTh BCE€ BO3MOXKHBIC PECYPCHI IJId
JOCTHXKCHUA ITOCTABJICHHBIX ueneﬁ " pealin3aliui IIJIaHOB ACATCIBHOCTHU, BLI6I/IpaTI> yCH€UIHbIC CTPATCruu B
Ppas3JIMYHbLIX CUTYyallUIX

MP 02

yMEHHE NPOAYKTHBHO OOLIATHCS W B3aMMOJCHCTBOBATH B IPOLIECCE COBMECTHOM JEATENLHOCTH, yYUTHIBATH
MO3UIMHY IPYTUX YYaCTHUKOB AEATEIbHOCTH, 3P hekTHBHO pa3peniath KOHPIUKTHI

MPO03

BJIAACHHUC HaBbBIKaAMH H03HaBaTeHbHOﬁ, y‘lG6HO-HCCJ’IC}10B&TCJ’IbCKOﬁ u HpOGKTHOﬁ JACATCIBHOCTH, HaBbIKaMH
pa3peuICHuA r[p06neM; CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIbHOMY TIIOMCKY MCETOAOB PCIICHUA
MPAKTUICCKUX 3a/1a", IPUMCHCHHUIO Pa3JIMYHbIX MCTOAOB ITO3HAHUS

MP 04

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEILHOM I/IH(bOpMaLlI/IOHHO'HOSHaBaTeHLHOﬁ ACATCIBHOCTHU, BJIAACHHUC
HaBbIKaMH IOJYYCHU HeO6XO,HPIMOI>i I/IH(I)OpMaI_lI/II/I us3 CJIOBapeﬁ Pa3HbIX THUIIOB, YMCHHC OPUCHTUPOBATLCS B
pa3JIMYHbIX HCTOYHHKAX I/IH(I)OpMa]_II/II/I, KPUTHYCCKU OHCHUBATHL W  HUHTCPIPCTUPOBATH I/IH(l)OpMaLII/IIO,
MOJY4YaCMYI0 13 PA3JIMIHBIX HCTOYHUKOB

MP 08

BJIQICHUC A3bIKOBBIMU CPCACTBAMHU - YMCHHUC SACHO, JIOTUMYHO W TOYHO MH3JIaraTb CBOK TOYKY 3pCHUS,
HCI0JIb30BAaTh aJICKBATHBIC AA3BIKOBLIC CPEACTBA

MP 09

BJIaACHHUC HaBbIKaMH MO3HaBaTEIbHOM pe(bHCKCI/II/I KaK OCO3HaHHsA COBEPIIACMBIX I[CﬁCTBHﬁ U MBICJIUTCIBbHBIX
MMPOLECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, IpaHUIl CBOCTO 3HAHUA U HE3HAHU, HOBBIX MMO3HABATCJIbHBIX 3a/la4 U
CPCACTB UX TOCTUKCHUA

OJI51 2IYXUX, CADOCABIUAWUX, NO30HOOTIOXULUX 00YYATOWUXCS]

MP(A) 01

BJIaJICHUE HaBBIKAMH ONpE/ICNICHHs U UCIIPABIICHHUS crielu(UIecKuX omnOoK (arpaMMaTu3MoB) B MUCBMEHHOW U
YCTHOH peuu

0718 00YUAOWUXCSL C PACCNPOUCTNBAMU AYMEeHMU4ecKo20 CneKmpd

MP(A) 02

CIIOCOOHOCTH IUIAHMPOBATh, KOHTPOJIMPOBATh U OLIEHUBATH COOCTBEHHBIE YueOHbIE JEHCTBHS B COOTBETCTBUH C
[IOCTABJICHHOW 3aJauyeil M YCIOBUSAMM €€ pEeaM3allud IPU COINPOBOXKIAIOLIEH MOMOLIM IEAArOrH4ecKoro
pabOTHHKA M OPTaHM3YIOIIEH TOMOITH THIOTOPA.

MP(A) 03

OBJIQJICHUC yMEHHEM OIpeAeisiTh Haubojee IPQPEKTHUBHBIC CIOCOOBI JOCTIDKCHHsI pe3ysibTara MpHu
COTIPOBOXKIAOIIEH MTOMOIIHN IeJarOTHIEeCKOro pabOTHUKA M OPTaHU3YIOIIEH ITOMOIIH THIOTOPA.

MP(A) 04

OBJIA/ICHNEC YMCHHEM BBIIIOJIHATH HeﬁCTBHﬂ 0 3alaHHOMY aJIrOPpUTMy WA 06p2131_[y npu COHpOBO)KI[aIOH.Ieﬁ
IIOMOIIIY NEAAroru4eCKoro pa6OTHI/IKa u OpFaHHBYIOH.[eﬁ IIOMOIIIM ThIOTOPA.

MP(A) 05

OBJIaJICHNE YMEHHEM OIIEHHBAThH PE3YJIbTAT CBOEH JIESATEILHOCTH B COOTBETCTBUH C 3aJaHHBIMH 3TAJOHAMH IPH
OpTaHM3YIONIeH TOMOIIH THIOTOPA.

MP(A) 08

CIIOCOOHOCTH CaMOCTOSITEIEHO OOPaTHTHCS K IMEAarornieckoMy pabOTHHKY (Ie1arory-rcuxoJory, COLHaIbHOMY
1eJ1arory) B cily4ae JIMYHbIX 3aTPYAHECHUH B pelIeHNH KaKoro-JInbo Borpoca

MP(A) 09

CITOCOOHOCTH CaMOCTOSITEIEHO L[CﬁCTBOBaTB B COOTBCTCTBHUU C 3aJaHHBIMU 2TAaJIOHAMU ITPU MMOUCKE I/IH(i)OpMaIII/II/I
B Pa3jiM4HbIX HCTOYHHUKAX, KPUTHUYCCKU OLCHUBATL W HHTCPHPETUPOBATH I10JTYyHaCMYIO I/IH(l)OpMaIII/IIO us3
Ppas3JIMYHbIX UICTOYHUKOB

TIPy01

c(hOpMHPOBAHHOCTH CHCTEMBI 3HAHHMH 00 00X OMOJOTHYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;

[1Py02

c(hOopMHPOBAHHOCTh YMEHUH HCCIIEJ0BATh W aHAIM3UPOBATH OMOJIOTHYECKHE OOBEKTHI U CHUCTEMBI, OOBICHSITH
3aKOHOMEPHOCTH OWMOJIOTMYECKUX TIPOIECCOB W  SIBIEHWH; TPOTHO3UPOBATH IOCIEACTBUS  3HAYMMBIX
OMOJIOTUYECKIX UCCIIECJIOBAHMIA;

0151 CllenvlX, C1ab08UOSUX 00YUATOWUXCS]

TIPy(A) 01

c(hopMHPOBAHHOCTH HABBHIKOB MMMChMa Ha OpailJIeBCKON MeUyaTHOM MalTHHKE

OJIs1 2IYXUX, CADOCTLIUAWUX, NO30HOO2IOXUIUX 0OYUAIOUWUXCSL

TIPy(A) 02

c(hOpMHUPOBAHHOCTS U Pa3BUTHE OCHOBHBIX BHJOB PEUYEBOH JESATEIHHOCTH OOYYAIOUIMXCS - CIyXO3PUTEIHHOTO
BOCTIPHATHS (C MCIONB30BAaHHUEM CIyXOBBIX allapaToB M (WJIM) KOXJICAPHBIXMIUIAHTOB), TOBOPEHUS, UTEHHS,
nuchbMa

8
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TTPy(A) 03

OBJIQJICHUC OCHOBHBIMHU CTWJIMCTHYCCKUMH PECypCaMH JICKCHKH U (Ppa3coJIOTHH 5A3bIKA, OCHOBHBIMH HOpPMaMH
JUTEPATypHOIO sI3bIKA, HOPMAMH PEYCBOTO ITHKETA; MPHOOPETCHUE OIBITA WX HUCIIOJNB30BAaHHUS B PCUCBOU U
aIbTEPHATHBHOW KOMMYHHUKATHBHOW MPAKTHKE IIPU CO3JAHWU YCTHBIX, ITUCBMEHHBIX, aJbTEePHATUBHBIX
BBICKA3bIBAHHUN; CTPEMIICHHE K BO3MOXXHOCTH BBIPA3UTh COOCTBEHHBIE MBICIM M YYyBCTBA, O003HAYHTH
COOCTBEHHYIO MO3HIIHIO




2. CTPYKTYPA 1 COJAEPKAHUE OBIIEI'O YYEBHOI'O IIPEJIMETA

2.1. O0beM y4eOHOr0 npeMeTa U BUAbI Y4eOHOH padoThI

Buja yueOHoii padboThl

O0BeM B yacax

Bcero ¢ npenoxaBarteiem: 144
B TOM YHCIIE:
1.OcHOBHOE coniepKaHuE:
-JIeKYUU/ypoKu 56
-npakxmuyeckue 3aHsAmus 44
-1abopamopuvie pabomul 14
2.IIpodeccrnoHaTbHO OPUESHTHPOBAHHOE COJICPIKAHNUE:
-JIeKYUuU/ypoxu 6
-npaKkmu4eckue 3aHsamus 4
-1abopamopmvle pabomul 2
3.Arrecranus: 32
-npomescymounas ammecmayus ([p) I cemecmp 1
-npomexcymounas ammecmayus (3kzamen) Il cemecmp 30
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2.2. TeMaTH4eCKHii IUIaH U copep:kanue oomero yueonoro npeavera OYII.08 buosorusi(Il)

dopmupyemMble
HaumeHnoBanue Oo6bemB komnerenuun (OK) /
ConepskaHue y4eGHOro MaTepuaJia, IPpaKTHYeCKHe 3aHATHS
pa3aejioB U TeM qacax JINYHOCTHBIC
pe3yabTarthl (JIP)
1 2 3 4
10/16/4
Paspnen 1. Kiierka — cTpyKTYpHO-(DYHKIIMOHAJIBHAS €IMHULA )KUBOT'0 4/0/0
Tema 1.1. OsnakomaeHue cmyoeHmos ¢ Gopmamu meKyweu U NPOMENCYMOYHOU ammecmayuy, OCHOBHOU U
Bronorus xax OONOIHUMENLHOU  TUMepamypoi.  no Kypcy OUCYURIUHbI U NPOBEOeHUe UHCMPYKMAdNCA N0 MeXHUKe
bezonacrocmu.
Hayka. OOmias
Coaep:xxanue yueOHOro MaTepuaJia:
XapaKTEePUCTHKA
- buonornss kak Hayka. CBsi3p OHONOTMM C JPYrMMH HayKamu: Ouoxummus, Ouodusmka,
' Ouonuka, reHoreorpadus u ap. Poss m mMecro Omonoruu B (pOPMUPOBAHUU COBPEMEHHOMN OK 01. OK 04
EH
HAay4YHOW KapTUHBI MHUpa. 3HAUY€HHE OuoJornyeckux 3HaHui. Mcropust 6uonorun. 3HaueHue JIP 01, JIP 05,
IUTOJIOTMH ISl pa3BUTUS OWOJOTMM W TO3HAHWS NPUPOABL. MeTOAbl IHTOJOTHU: 2 JIP 18 JIP(A)01
EHl
MHUKPOCKOTIHS, xpomarorpadus, anekTpodopes, METOJ MEYEHBIX aToOMOB, MP 04. TIP607
H
muddepeHnansHoe eHTpUudyrupoBanue, KylbTypa KIeTOK. Pa3HooOpasue OuocHCTEM.
Opraam3anuss OMOJOTHYECKHX CHUCTEM. YPOBHU OpraHU3alui OHMOCHCTEM: MOJEKYJSPHO-
TEHEeTHYECKUH, OPTaHOMIHO - KJICTOYHBIH, OpPraHU3MEHHBIH, MOIMYJSINOHHO-BUIOBOH,
HKOCUCTEMHBIN (OmoreoneHoTnueckuii), 6nochepusiii. Hayku, nzydaromue Omosiornyeckue
O00BEKTHl Ha pa3HbIX YPOBHAX OpraHm3aluu >ku3HU. OOmas XapaKTepUCTHKA >KU3HH,
cBoiicTBa *uBbIX cucteM. [Ipolieccel, mpoucxosiue B OnocucTemMax.
Tema 1.2. Conep:xanue yuedHoro matepuaJa. [ipodeccnoHaibHO OpUEHTHPOBAHHOE CO/IEP:KAHHUE:
buonormieckn Xumuueckuil cocraB kieTkd. Heopranumueckue BelecTBa KIETKU U KHMBBIX OPraHU3MOB.
BaKHBIC Heopranuueckue BemiecTBa KIETKM, HMX OHOJIOTMYECKas poOJb. 3HAUYEHUE BOJBI JUIA
XAMAHCCKAC JKMU3HENIEATENIbHOCTH KIIeTKHU. [locTynnenne BemecTs yepes MeMOpaHbl B KieTKy. IlaccuBHbIi
COE/IMHEHMS. TPAHCIIOPT BEIIECTB B KIETKY: muddysus, ocMoc, obnerdennas mupdysus. [lonstue o rumo-, OK 01,0K 02,
TUIep- N30TOHUYECKUX PacTBOPax MW MX MPUMEHEHHE B MEAMIMHCKOM MpaKTUKe. DHIOLNUTO3 OK 04 JIP 09,
¥ 9K300uTO3. OpraHMyecKkhe BEIeCTBA KJIETKH. bBHOJOrMYecKHe IOJUMEphL. bBenku. 2 JIP 18,
CrpykTypa ¥ GyHKIHUN OeTKOBOW MOJIeKyJbl. DepMEHTHI, IPUHIUI UX ACHCTBUS. YTIEBOJBI. JIP(A)01,MP
Buosnornueckne Qynkumu yriaesoaos.Jlumuael. O6mmit mman crpoenns. [mapodunbHo- 04,ITPy01

rusipooOHble cBoiicTBa. Kiaccuduxanmsa nununoB. buonormueckue (yHKIMM JIMIHIOB.
AT®. Crpoenne Monekyasl AT®. buonornueckne GynkunnATO.benku, Kak
OMoJIOrHYecKHe MOJIMMEPBI, CTPOEeHUE, PYHKIUU. AMHUHOKHUCIOTHI — MOHOMEpHI OEJKOB, UX
amdorepHblii xapakTep. Mexanu3Mm oOpaszoBanusi mnommnentuaa. CTpykTypa OeTKOBBIX
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MoJekys. CBOHCTBa OENIKOB: AeHaTypauus U peHarypamus. [ uapodpuisHbie CBOWCTBa OEIKOB.
CrenuduunocTth OenkoB. OyHKIMHM OEJIKOB B OpraHu3Me. YTIeBObl, UX XUMHUYECKUH COCTaB.
Knaccugukarus yrineBofoB U ux cBoiictBa. @yHkuuu. Jlokanuzauus yrieBoJOB B KIETKE.
Jlununel, ux kxiaaccuduxauss. XUMUYECKHI cOcTaB M CBOMCTBa JUNUIOB. DEepMEHTHI, UX
¢ynkunu u xumuyeckuii coctaB. Homenkmnarypa ¢epmenrtoB. Knaccudukanus. Mexanuszm
neicTBus, cBoiicTBa. BiusHue pa3nnyHbx (GakropoB Ha paboTy ¢gepmeHTOB. Ponb GenkoB-
depmentoB B cunrese JJHK u PHK. I'opmons!.

Tema 1.3.
Heoprannueckue

BCIIECTBA KJICTKU.

IIpakTHyeckoe 3ansaTHe Nel:

Heopranuueckue Beniecta kieTku. Kiaccupukanus 371€eMEHTOB IO COAEPIKAHUIO B KIIETKE.
3HaueHUEe XHUMHUYECKMX OJJIEMEHTOB i1 JKUBOro opraHusma. IlperncraBieHue YCTHBIX
COOOLIeHUH ¢ Mpe3eHTalnel, OAr0TOBIEHHBIX M0 MEPEYHI0 HICTOUHUKOB, PEKOMEH/10BaHHBIX
IPENoAaBaTeIeM

OK 01,0K 02,
OK 04
JIP 09,JIP 18,
MP 03, MP 09,
MP(A) 02, TTPy01

Tema 1.4.
Oprannueckue

BCIICCTBA KIICTKH.

IIpakTuyeckoe 3ansaTue Ne2:

Oprannyeckue BemecTBa kieTku. Kiaccupukanus 3J€MEHTOB MO COJACP)KAHUIO B KIIETKE.
3HaueHHEe XUMHUYECKUX SJEMEHTOB MJis >KHBOTO Opranu3ma. Ponb O€NKOB, yrieBOJOB M
JKUPOB B OpraHu3Me 4yesioBeka. ButaMuHbl 1 OMOJIOrMYECKU aKTUBHbBIE JOOABKU, X 3HAUYCHUE
B JKM3HM OpraHu3Ma 4esioBeka. ['Mmo- m aBUTaMHHO3bl MX nocienctBud. [lpencraBienue
YCTHBIX COOOIIEHUN C TMpe3eHTalell, MOArOTOBIEHHBIX [0 TMEPEeYHI0 HCTOYHHUKOB,
PEKOMEHIOBAHHBIX MPETIOIaBATEIEM.

OK 01,0K 02,
OK 04
JIP 09,]IP 18,
MP 03, MP(A) 02

Tewma 1.5. JlaGoparopnasi paGora Nel:

OnbITe € [ToaroToBka BapHaHTOB OIbBITA, HAOIIOJEHUE 32 KaYECTBEHHBIMU PEAKIUSMH, 3arlOJHEHUE OK 01,0K 02,

XUMHYCCKUMH paboueil TabmuIbl, MHTEPIIPETALMs Ha0I0JaeMbIX SIBJICHUH, (OpMyTHupoBaHHE BHIBOJOB OK 04, JIP 18,

BCIICCTBAMU. [TogroToBka BapuaHTOB OIbITA, HAOIIOJEHWE WM3MEHEHHS PACTBOPHUMOCTH JIMIHUOB, MP 02, MP (A) 05
3anoyiHeHre pabodell TaOIUIIbI, UHTEPIpETaLns HAOMI0JaeMbIX SBICHUN, (popMyTupoBaHUe
BBIBOJIOB

Tewma 1.6. Coaep:xanue yueOHOro MaTepuaJia:

CrpykrypHo- Knerounas teopuss (T. IllBann, M. Ilneiinen, P. BupxoB). OcCHOBHbIE MOJOXKEHUSI

¢yHKuMOHATbHAS COBPEMEHHOM KJIETOYHOW TEOpHH. THIBI KIETOK: dyKapHOTHUYECKass M IMPOKAPUOTHYECKAs.

OpraHu3alus CpaBHMTENbHAs XapaKTEPUCTUKA KJIIETOK JYKapuoT (PacTUTEIbHOH, XMBOTHOW, TpUOHON). OK 01,0K 02,

KIICTOK. CtpoeHue mnpokapuoTHdeckod KiIeTKU. (OCOOEHHOCTHM CTPOEHHUS TeTepoTpoPHON U OK 04JIP 09,
aBTOTPOPHON MPOKAPUOTUYECKUX KIEeTOK. (CTpoeHue IUIa3MaTHUYecKoil MeMOpaHBI. JIP 18,MP 04,
TpaHncropT BelleCcTB uYepe3 IUIa3MaTHYECKyl0o MeMOpaHy: MAacCUBHBIH U aKTHUBHBIM. ITPy01

OHAOLUTO3: MUHOLUUTO3, ¢aronuro3. OIk3omuTo3. OOO0MOYKAa WM KJIETOYHAs CTEHKA.
CtpykTypa M (QYHKIMHM KJIETOYHOW CTEHKM pacTeHuil, rpuboB. Llurommasma. L{uTo30:b.
[lutockener. OpHOMeMOpaHHBIE OPraHOMABI KIETKU: sHaomiazmaruyeckas cerb (OIIC),
annapat ['oabaKy, TM30COMBI, TIEPOKCHUCOMBI, BAKYOJIU PACTUTENbHBIX KJIETOK. CTpoeHHe u
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¢yHKIMH ~ OJHOMEMOpaHHBIX  OpraHowjoB  KieTkd. Kierounslid  cok.  Typrop.
[ToryaBTOHOMHBIE ~ OpPraHOMABI  KJIETKM: MUTOXOHIPHUM, IUIACTUIBL:  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIGHKOIIACTHI, UX CTPOCHUE U (QYHKUIWU. SIAepHBIH anmapar KJIE€TKH, CTPOSHHUE
u pynxiuu. HemeMOpaHHbIe OpraHOUAbI KJIETKH: pHOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN
neHTp. OpraHouIbl IBWKCHUS: PECHUYKU U KIyTUkH. CTpoeHue U GyHKIMH HeMeMOpaHHBIX
OpPraHOUJOB KJIETKH.

Tema 1.7.
CtpoeHue KIETKHU.

JlabopaTopnasi paGora Ne2:

[TpuoOpereHue onbiTa NPUMEHEHUS TEXHUKM MMKPOCKOIUPOBAHMS IPU  BBIIOJIHEHUHU
1abopaTOPHBIX padoT.

3HaKOMCTBO C YCTPOMCTBOM MHKPOCKOIIA, OCHOBHBIMM IpaBHJIaMH pabOThl € JaHHBIM
npubopom. HabiroieHue KiIeToK pacTeHUH U dKUBOTHBIX O] MUKPOCKOIIOM, IPUTOTOBJIEHUE
MUKpOIIpENapaTroB, UX H3ydeHHe M onucaHue. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK
pacTteHuii, )KMBOTHBIX, TpuOOB M OakTepmil. M3ydenue crpoeHHss W (DYHKIMH 4YacTed u
OpPraHOMJOB KJIETKH. B3auMocBsA3U cTpoeHus

(GYHKIMI yacTeil U OpraHOUJ0B KJIETKH.

OK 01,0K 02,
OK 04, JIP 18,
MP 03, MP(A) 08,
[1Py01

Tema 1.8.
CrpykTypHO-
(GyHKIIMOHATIbHBIE
(bakTopsI

HaCJICICTBCHHOCTH.

Copepxanue yueoHoro marepuasna. IlpodgeccnonaibHO OpUEHTHPOBAHHOE COAEPKAHUeE:
CrpoeHrie XpoMOCOM. XPOMOCOMHBIM HaOOp KJIETOK, TOMOJIOTUYHBIE M HErOMOJOTHYHBIC
XPOMOCOMBI, TalUIOWIHBIA U AUIIonAHbI Habop. Hykiennossie xucinotel. JJHK u PHK.
Crtpoenue HykJIenHOBBIX KuciaoT. Hykineorunasl. KommieMeHTapHble a30TUCThIE OCHOBAHUS.
[TpaBuno Yapradpda. Crpykrypa [JHK — naBoiiHas chnupanb. MecTOHaxoxIeHUE H
ouonornueckue pynkuun JHK. JJHK-skcneptuza. Buast PHK. ®ynkuuun PHK B knertke.
HyknenHoBbIE KHUCIIOTBI, T€HHBIM YpPOBEHb OpraHU3alli¥ HACJICACTBEHHOIO Marepuaa.
Xumudeckass opranusanus rea. Hykiennossle kucnotsl. Bunbsl HyknenHoBbix kucior. JJHK
u PHK kak Ouomnomumepsl. MOHOMEpHl HYKJIEMHOBBIX KHCIOT — HYKJIEOTUIBl. Bujisl
nykieotunoB. JIHK u PHK. Crpykrypa JAHK wmogmens [Jx. Yorcona m @ Kpuxa.
buonornueckuii (reHeruueckuil) ko W ero cpoiictBa. CpoiictBa JIHK pernukamus u
penapauusa. Buast PHK. OcHoBHble pasmuuust B crpoenun u ¢ynkuusax PHK u JTHK.
Jlokanu3zanus HYKJIEMHOBBIX KUCIOT B kieTke. AT®D, xumuyeckuil cocTtaB, 0COOEHHOCTH
cTpoenust. MakposHepreTuueckue cBsizu. buonornueckas poinb AT®. Cunres ATD B
MUTOXOHJIPUSX U IJIACTUAAX.

OK 01,0K 02
JIP 09,7IP 18,
MP 04,TTPy01

Tema 1.9.
Hyxnennosbie
KuciaoTel. ATO.

IIpakTuyeckoe 3ansiTue Ne3:

Csoiictea JIHK pemnukanusa n penapanus. Buast PHK. OcHoBHBIE pa3znnuus B CTpOEHUU U
¢byakuusx PHK u JIHK. Jlokanu3anusi HyKJIEMHOBBIX KHCIOT B KieTke. AT®, XuMU4eCcKuit
coCTaB, OCOOEGHHOCTH cCTpoeHHus. PelleHue 3amgad Ha OIpeJeNIEHHE IOCIEeI0BaTEIbHOCTH
HYKJIEOTHJIOB.

OK 01,0K 05,
JIP 09,JIP 18,
MP 09,11Py02
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Tema 1.10.
[Iponeccol

IIpakTyeckoe 3ansaTHE No4:
Marpuunbiii cunre3 JHK — permukanusa. Ilpunnunel permmmkanuu JIHK. Mexanuzm

OK 01,0K 04
MaTpUYHOIO pernkauuu JAHK. Penapauus JHK (nopennexatuBHas, nocrperuiekatuBHasi). Peaxium IP 09_7IP 18
CHHTE3a. MaTpPUYHOrO CHUHTe3a. IIpUMHIMII KOMIUIEMEHTapHOCTH B pEakLUUsAX MaTpPUYHOIO CHUHTE3A. MP 09,HPyO§
JHK u rensl. I'eHeTnueckuii Kox, ero cBoucrsa. TpaHckpunuus — maTpuuHbliii cuare3 PHK. ’
Tpancmsanus u e€ srambl. YcinoBus OuocuHTeza Oenka. Crpoenue T-PHK u komupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.
Tema 1.11. IpakTnyeckoe 3ansitue NeS:
buocunres 6enka. OcHoBHbIE BHJIBI MaTpUYHBIX IEPEHOCOB. [IpuMeHEHHE NOHATUH «TE€HETUYECKH Koay, OK 01.0K 04
«pEIUIMKALUsL», «TPAHCKPUIILUA», «TpaHCIALUA». PelleHne CUTyallMOHHBIX 3aJad II0 TIP 09 ,HP 18
MOJIEKYJIIDHOM TeHeTHKe. PemeHwe 3agad  Ha  ONpEAENICHHE  IOCIEN0BATEIbHOCTH MP 09’HPy0§
aMHMHOKHUCIIOT B MoJjekyjie Oenka. PemieHue 3agay Ha ompenesieHHe IO0CIeI0BaTeIbHOCTU ’
AMHHOKHUCIIOT B MOJIeKyJie Oenka B CiIy4ae M3MEHEHHs MOCJE0BATEIHHOCTH HYKIICOTHIOB
JIHK.
Tema 1.12. Conep:xkanue y4e0HOr0 MaTepHAJIA: OK 04, JIP 09,
Heknerounsie Bupycel — HekseTouHble (OpMBI KU3HU M OOJMraTtHele mapasutbl. CTpoeHHE MPOCTHIX U JIP 10,
(opmBI KU3HH. CJIOKHBIX BUPYCOB, PETpoBUpPYCOB, Oakrepuodaros. JKusnennsni nukn JJHK-comepxammx JIP(A) 03
BupycoB, PHK-conepsxamux BupycoB, 6aktepuocdaro. BUY, renatut uenoBeka. bakrepuu.
O6mas xapakrepuctuka. [lonstue mramm. Bupycsl n 6akTepun: CX0JCTBa U pa3IHyusl.
Tema 1.13. IIpakTyeckoe 3ansaTHE No6:
XapakTepucTuka Bupycsl — HekneTounsle (opmMbl, UX 3HadeHHe. bopbOa ¢ BUPYCHBIMU 3a00JI€BaHUSMU
HeksneTouHslx Gopm | (CITU/L u ap.) Bupycs! u 6akreproparu. OCOOEHHOCTH CTPOSHUS U Pa3MHOKEHUS. 3HauUCHHE OK 04. JIP 09
OpraHU3MOB. B IpUPOAEC U JKU3HU deloBeka. Mepbl NpoQUIaKTUKKA PacIpOCTPAHEHUS] BUPYCHBIX HP’ 10 ’
3aboneBanuii. Bupyc CIIN/la. [Ipopunaxkruxa CIINa. TectupoBanue nHa BUY. Bupychbie u JIP(A) (’)3
OaxTepuanbHble 3a00seBanus. O01Ke TPUHILIKIIBI UCTIONIb30BaHMS JIEKAPCTBEHHBIX BEIIECTB.
OcoOeHHOCTH TMpUMEHEHHsI AaHTUOMOTHKOB. [IpencTaBieHHe YCTHBIX COOOIIEHHH ¢
IIPE3CHTAllMEeH, IOATOTOBJIEHHBIX II0  IEPEYHIO  HMCTOYHUKOB, PEKOMEHJIOBAHHBIX
IpenoaaBaTesieM.
Tema 1.14. Cozep:xkanue y4eGHOro MaTepuaa:
OOMeH BelecTB U AccUMIIISIINS U JUCCUMUWJISIIIAS — JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMEHa BEIECTB: OK 02.0K 04
IIPEBPAICHHUE aBTOTPOGHBIH M TeTepOoTpOdHBIN, a’poOHBIE M aHAIPOOHBII. OOmeH BemiecTB M JIP 09,HP 18
SHEPTUH B KIICTKE. MIpEeBpaIeHHs] SHEPTUHU B KJIeTKe. DHepreTuueckuii ooMeH. CTaguu 3HepreTH4eckoro ooOMeHa. MP 03 Hi3y03 MP
bpoxxenne u npixanue. Ilmactuyeckuit oomen wnu accummwisinus. AT® u ee ponp B (’ A) 09 ’

MeTtabonusme. Butamunbl. Perymsmus mporeccoB mpeBpallleHus BELECTB M SHEPruu B
KJIeTKe. DHepreTuueckoe odbecneuenue kietku: npeppamenue AT® B 0OMEHHBIX Ipolieccax.
DepMeHTaTUBHBIN XapaKTep peaklnii KIETOYHOTr0 MeTaboan3Ma.
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Tema 1.15. IIpakTuyeckoe 3ansaTue Ne7:
doTtocuHTE3. W3ydyeHre mMexaHuW3Ma U 3HAUEHUS MpoILeccCOB (OTOCHMHTE3a U XeMocHuHTe3a. llepBUUHBI
XeMOCHUHTE3. CUHTE3 OPTaHUYECKUX BEHIeCTB B KieTke. [Inactuueckuit oomeH. @otocuHTe3. XeMOCUHTES. OK 04, Jl%) 09, JIP
AHa3pOOHBIN HEPreTHUYECKUN 00MeH. AHadpOOHbBIE OpraHu3Mbl. bpokeHue, aBTOTpodHBIN 1 2
reTepoTpOoQHBIN TUIl TUTAHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTH OMOTEXHOJIOTHH. MP 01, MP(A) 05
Oranbl 3HepreTHyeckoro oomena. ['mukonus. buonoruueckoe okucieHHE, WIH KIETOYHOE
JIbIXaHHE
Tema 1.16. Cojep:kaHue yueOHOro MaTepHaJa:
JKU3HEHHBIN KT Knerounsnii muki, ero mepuonasl M perymsuus. [lepuoabl uHTEpdaspl MX OCOOCHHOCTH. OK 02.0K 04
KIIeTKHA. MuTo3. Huddepennmanus KIETKH U apecT KJICTOYHOTO Iukia. JlemeHue kimetku — Muto3. Ctaauu JIP 09 ’ JIP 18
Melios. MHTO3a U IpOUCXonsdiue npouecchl. Kapnoknnes n nuutokuHes. brosiornyeckoe 3HaueHue 2 P (A) 03 ’
MUTO3a. Meilo3 — penykuumoHHoe aeneHue kietku. Craaun meno3a. Melo3 — OCHOBa
IIOJIOBOrO pasMHOXkeHus. [loBenenune xpomocom B Menose. Kpoccunrosep. buosornueckuii
cMBICT Meiio3a. D dexTsl Meiio3a. Melio3 B dKU3HEHHOM LIUKIIE OPraHU3MOB.
Tema 1.17. IpakTnyeckoe 3ansitue Ne§:
CpaBHUTENIbHAS 3apucoBKa CTauil MUTO3a, UX XapakTepuctuka. OnpeaeseHne 3Ha4eHruss MUTO3a JIsl KJIIETOK OK 02,0K 04,
XapaKTEePUCTUKA M MakKpOOpraHuU3MOB. 3apHCOBKa CTaJAWil Meio3a, HX XapaKTEepUCTHUKA. YMEHHUE 2 JIP 09, JIP 18
MHTO3a U MEN03a. CaMOCTOSITEJIbHO HAXOAUTh OTIMYUS MUTO3a OT Meio3a. IlonnMars 3HaueHue Meiosa. Pabora MP 01, ITPy02
¢ MukpodoTorpadusimMu, cxemamu, TaOIUIIAMHU, PUCYHKAMH.
18/10/2
Pa3nea 2. Crpoenne u GyHKIIMM OPraHu3Ma 2/4)2
Tema 2.1. Conep:xanue yueOHOro Matepuasa:
Crpoenne OpnoksieTounsle opranu3Mel. KonoHnansHble OpraHu3Mbl. MHOTOKJIETOYHBIE OPraHU3MBI.
Opranusma. B3aumocBsi3p uyacTell MHOIOKJIETOUYHOTO opraHusma. @DyHkuus. OpraHbl U CHCTEMBI OK 02.0K 04
OpraHoB. AmnmapaTbl OpraHoB. l'omeocTa3 opraHusmMa M €ro MOJJAEpKaHHE B IPoLEcce 5 TP 04 JiP( A) 0’2
KU3ZHENEATEIBHOCTH. DYHKIIMOHAJIBHASI CHCTEMa OpraHoB. TkaHum pacreHuil. TkaHu ’
KUBOTHBIX U dYenoBeka. Opransl pacreHui. OpraHbl U CHUCTEMBI OPraHOB XMBOTHBIX WU
YyelioBeKa. 3HAu€HUE OIOpbl, IBWKEHMS, INHUTAaHUS, MAbIXaHMS, TPAHCIOpPTa BEIIECTB,
BBI/IEJICHUS, 3aIUThI. 3HAUEHUE MPOSBICHUSI Pa3JpaKUMOCTU U PETYJIISALUH.
Tema 2.2. JlaGopaTopHoe 3aHsiTue No3: OK 01,0K 02,
CrpoeHne KIeTok PaccmoTpers MHOrooOpasue KIETOK pPacTHTENbHOTO W >KMBOTHOTO OpraHu3moB. JlaTb 2 OK 04, JIP 18,
MHOT'OKJIETOYHOTO CPaBHUTEIBHYIO XaPAKTEPUCTUKY THUIIAM TKAHEH PACTEHUH U )KUBOTHBIX. MP 03, MP(A)
OpraHmsma. 08,ITPy01
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Tema 2.3. @opmsi Cojep:kanue yueOHOro MaTepHaJa:
PasMHOXXCHUSA Bocnpoussenenue opranu3mMoB, €ro 3HaueHue. PasMHoxkeHue u ormnogorBoperue. Gopmel
OpraHM3MOB. pa3MHOXKeHUsI opraHu3MoB. becrnonoe u mosioBoe pasMHOkeHHe. OIIOJO0TBOPEHHUE Y
LBETKOBBIX PAaCTCHMM M  II03BOHOYHBIX JKMBOTHBIX. DBHeEmIHee W  BHyTpEHHee OK 02 JIP 18
omonoTBopeHue. becnonoe pazmMuoxxenne. @opmbl 0€CIIOIOr0 pa3MHOKEHUS KUBOTHBIX U MP 08’ HPyOZ’
pacteHuid. BimsHHEe ycrmoBHMH BHEIIHEH Cpelbl Ha TIpolecc Oecosoro pa3MHOKCHHS. ’
3Ha4yeHne KJIOHUPOBAHUS IS YeJoBeKa. BHUbl 0€Cronoro pa3sMHOKEHUS: IPOCTOE ACTICHHUE
Ha/IBO€, IOYKOBAaHHE, PA3MHOXKEHUE CIIOPAMH, BEr€TaTUBHOE pa3MHOKEHHE, (hparMeHTaIus,
kioHupoBanue. [lonoBoe pa3MHOXkeHHE. XapaKTepUCTHUKa TOJOBBIX KiIEeTOK. CTpoeHue
ainekiaeTok. CTpoeHue crepMaTo3ona. XpoMOCOMHbIE HA0OPHI IIOJIOBBIX KJIETOK.
Tema 2.4. IIpakTnyeckoe 3ansiTue Ne 9: OK 02 JIP 18
Bbecnonoe YMeThb BBIIENATh OCOOCHHOCTH M THUIIBI OECIIOIOr0 Pa3MHOKEHHS. YKa3aTh OTIUYHS MEKITY MP 09 I\’/IP (A) 63
pa3MHOXKEHHE ¢dopmamu 0ecrojoro pa3MHOMKEHMsI y MPOCTEHIINX XUBOTHBIX M pacTeHHH. OOBICHUTH H’P 00
HACJIEICTBEHHYIO OJHOPOIHOCTh MOTOMCTBA IPU OECIIONIOM Pa3MHOXKEHHH. Y
Tema 2.5. IIpakTuyeckoe 3ansaTue Ne 10:
CpaBHuTenbHas YMeTh BbIIEIATh OCOOCHHOCTU U TUIIBI OECIIONOr0 Pa3MHOXKEHHUA. YKa3aTh OTINYMS MEXTY
XapaKTEepUCTHKA ¢opmamu 0ecrojOro pa3MHOMKEHHsI y MPOCTEHIINX XUBOTHBIX M pacTeHuil. OOBACHUTH OK 02, JIP 18,
Oecrosoro u HACJIEICTBEHHYIO OJIHOPOJAHOCTh ITOTOMCTBA IIpU O€crnojioM pa3MHOXXKEHHU. Pa3Butue MP 09,MP(A) 03
II0JIOBOTO MIOJIOBBIX KJIETOK Yy PAacTeHUM M >KUBOTHBIX. CpaBHUTENIbHAS XapaKTEPUCTUKA OECIonoro u [1Py02
Pa3MHOXKEHHS. MIOJIOBOTO Pa3MHOXKEHHUS, OIUIOJOTBOPEHMSI y LBETKOBBIX pPACTEHUH M IO3BOHOYHBIX
KMBOTHBIX, BHEIIIHETO M BHYTPEHHET 0 OIUIOA0TBOPEHHUS, TIOPOA (COPTOB).
Tema 2.6. Coaep:xanue yueOHOro MaTepuaJia:
Onrorenes ['amerorenes y xuBoTHbIX. CrepmaroreHe3 M ooreHe3. CTpoeHHE IIOJOBBIX KIIETOK.
XKUBOTHBIX U OnmnonorBopenue. MHauBuayanbHOE pa3BUTHE opranusma (oHroreHes). I[lapreHorenes. OK 02, JIP 09,
4EJI0BEKa. OmOpuorenes (Ha mnpumepe nannerHuka). Cragum sMOpuoreHe3a I[locTamMOpuoHambEHOE JIP 18, MP
OnroreHes pacteHuil. | paspurre. CTaguu MOCTIMOPHOHAIBHOTO PAa3BUTHS Y JKMBOTHBIX M 4esioBeKa. [leprosbl 01,MP(A) 02,
OHTOTCHE3a YeNOBeKa. BHOIormyeckoe crapeHue W cMmepTh. ['epoHTonorus. [IpudauHbI TPy (A)03
HapylICeHUH pa3BUTHA OpraHu3MoB. JKW3HEHHBIE LHKJIBI W YEpPEAOBAHUE ITOKOJICHHM.
[locnencTBus BIWSHUSA QJIKOrOJs, HUKOTHMHA, HApPKOTMUYECKHUX BEIIECTB HA pPa3BUTHE
3apojiplilla YeJoBeKa UM AMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. ['ameroduTr u cropodur.
Pa3smHOXeHMEe M pa3BuTHE BOJOpocieil. PazMHOXXKEHHE M pa3BUTHE CHOPOBBIXPACTEHUM.
PasMHOxeHue u pa3BuTHEe ceMeHHbIX pacTeHud. PocT. Ileproasl oHTOreHe3a pacTeHnH.
Ilpomesrccymounas ammecmauusn: /[p
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Tema 2.7.
OCHOBHBIE TTIOHATHUSA
TEHETUKMU.

Conep:kanue yuyeOHOro MaTepuaJa:

'eHeTMKa Kak Hayka O HACIEJICTBEHHOCTH M HM3MEHYMBOCTH OpraHu3MoB. OCHOBHBIC
FCHETUYCCKHE IIOHATUS W cuMBOJIBL. ['eH. ['eHorurn. ®dcHoTmmn. AJIeabHBIC TI'CHEL
AJIbTEepHAaTUBHBIC TpPU3HAKU. JOMMHAHTHBIA W PELECCUBHBIA Npu3HaKU. ['omo3urora u
reTepO3UroTa. Uucrass  JIUHUA. ['ubpusl. OCHOBHBIE METOJBl  T'€HETHKU:
THOPUIOIOTHYECKUH, ITMTOJIOTHYECKHIE, MOJIEKYIISIPHO-TEHETHICCKHE.

OK 04, JIP 01,
JIP 04, JIP 18,
MP 01, MP(A) 02

Tema 2.8. Conep:kanue y4yeOHOro MaTepuaJa:
3aKOHOMEPHOCTH 3aKOHOMEpPHOCTH  OoOpa3oBaHus ramer. 3akoHbl [. Mennens: MoHorubpuaHOE OK 04. JIP 01
HacJIeaOBaHM. ckpenuBanue. [IpaBuiio JOMUHHPOBaHUS. 3aKOH €IUHOOOpa3Hsl TIEPBOTO MOKOJICHUS. 3aKOH JIP 0 4’ JIP 18,
pacuierieHust pu3HakoB.LluTomornyeckue OCHOBBI MOHOTHOPUIHOTO — CKPEIIUBAHHSL. MP 01 1(/1P( A) 02
['umoTe3a 4uCTOTHI rameT. AHanu3upymolee ckpemmBanue. JuruOpunHoe cKpeluBaHue. ’
3aKkOH HE3aBUCHMOIO HacieloBaHusl Ipu3HakoB.IlonmuruOpuaHoe HaciaenoBaHUE U €ro
3aKOHOMEPHOCTHU
Tema 2.9. Conep:xanue yueOHOro MarepuaJa:
Ju-n JuruOpuaHoe CKpelMBaHye. 3aKOH HE3aBMCUMOTO HACIIEI0BAHMS IIPU3HAKOB. OK 04, JIP 01,
nonuruopuHoe [TonurubpuaHOE HACIEMOBAHUE U €r0 3aKOHOMEPHOCTH JIP 04, JIP 18
CKpEIIIUBaHUE. MP 01, MP(A) 02
Tema 2.10. IIpakTnyeckoe 3anaTue Ne 11. IlpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEPKAHME: OK 04. JTP 01
CocrasneHne Brnaners TepMuHOJOTHENH TEeMBl. YMETh COCTAaBJIATH U OOBACHATH I'€HETHUECKHE 3aIUCH. JIP 0 4’, JIP 18’
;;I;TOFH‘ICCKOFO YMeTb NPUMEHATBI€HEAIOTHYECKUI METO/T Ha IIPAKTHUKE. MP 01, MP(A) 02

Tema 2.11. Pemenne
3a7ad.

IIpakTnyeckoe 3ansaTne Ne 12:

Pemenue 3a1au Ha onpeseneHne BEpOSTHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX TPU3HAKOB
OpU MOHO-, JU-, TMOJUTHOPUIHOM U AHAIM3UPYIOIIEM CKpEIMBAaHUM, COCTaBICHHE
TFCHOTUITMYCCKHUX CXEM CKPCHIMBAHUA

OK 01, JIP 18
MP 08, MP(A) 01

Tema 2.12.
BzaumopeiictBue
reHoB. CIeIIeHHOE
HacJIeIOBaHHE
MIPU3HAKOB.

Conep:xanue yueOHOro MaTepuasa:

l'enorunn kak wnenocrHas cucreMa. MHOXECTBEHHOE JelcTBUE TeHOB. [lieiorponus.
MHOX€eCTBEHHBI ajuienu3M. B3auMonencTBue aielbHbIX TeHOB. KomoMmMuHupoOBaHHE.
B3aumopeiictBue HeamienbHbIX TeHOB. KommuiemenTtapHocts. Onucta3. [lomumepus.
3akousl T. Moprana. CueIUIEeHHOE HACJIEIOBAHUE T€HOB, HAPYIIEHUE CLEIUICHUS.
XpOMOCOMHasi TEOpUs HACIEICTBEHHOCTHU. |'€HETHYEeCKOEe KapTHUPOBaHUE XPOMOCOM.
Hcnonb30BaHNE KPOCCUHTOBEPA JIJISI COCTABJICHUS T€HETHYECKUX KapT XPOMOCOM.

OK 04, JIP 18,
JIP(A) 03, TIPyO1,
TIPy02
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Tema 2.13.
Penrenue 3anau

IIpakTnueckoe 3ansaTHe Ne 13. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IePKAHME:
Pemenue 3a1a4 Ha onpeneneHne BEpOSITHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX ITPU3HAKOB
IIPU CLIEIJIEHHOM HacJIEJOBAHUH, COCTABJIEHUE T€HOTUIINYECKUX CXEM CKPEUIMBAHUS.

OK 01, JIP 18
MP 09, MP(A) 01

Tema 2.14.
T'eneTuka noa.

I'eneTnka yeoBeka.

Conep:xanue yueoHoro marepuaJa. lipodeccuonaibHO o pueHTHPOBAHHOE
coJepxaHue:

AyYTOCOMBI U TIOJIOBBIE XpOMOCOMBI. ['OMOTramMeTHbIN U reTeporaMmeTHbId noj. ['eneTuyeckas
CTPYKTypa MOJOBBIX XpoMmocoMm OmpeneneHue mosia. Tumel ompeneneHus IoJa.
Hacnenosanue, cuermieHHoe ¢ M0JOM.XPOMOCOMHBIA MEXaHU3M OIpEAeIeHUs IoJa.
Kapunotun yenoBeka. Meroabl H3y4eHUSI TE€HETMKM 4YEJIOBEKA: TEHEATOTMYECKHM,
OJIN3HEIOBBIM, ITUTOTCHETUYECKUM, OMOXUMUYECKUMA, TOMYJISIIMOHHO-CTATUCTUYECKHH.
HacneacrBennbie 3a0oneBaHus udenoBeka. [ €HHbIE M XPOMOCOMHBIE OOJIE3HH YeJIOBEKa.
bosnie3snu ¢ HaciaeACTBEHHOM MPeIpacioaoKeHHOCThI0. 3HAY€HHE MEAUIIMHCKON TeHETUKH B
MPEAOTBPAICHUH U JICUCHUH T€HETUYECKUX 3a00JICBaHUH YeJIOBEKa.

OK 04, JIP 01,
JIP 05, JIP 18,
JIP(A) 03
TIPy01, [IPy02

Tema 2.15.
Pemenue 3agay.

IIpakTuyeckoe 3ansaTue Ne 14:

Pemienne 3amau  Ha onpeneneHUWE BEPOSITHOCTH BO3HUKHOBEHHS  HACIEICTBEHHBIX
MIPU3HAKOB, UCIIOJIb3Ysl METO/bl T€HETUKH YEJIOBEKa, COCTABJIECHUE I€HOTHUIIMYECKUX CXEM
ckpemuBanus. lIpencraBieHne YCTHBIX COOOIICHHH C IMPE3EHTAIMEeH O HaCIICACTBCHHBIX
3a00JIeBaHUAX YEJIOBEKa.

OK 01, JIP 18
MP 09, MP(A) 01

Tema 2.16.
3aKOHOMEPHOCTH
U3MEHYUBOCTH.

Conep:xanue yueOHOro MaTepuasa:

B3aumoneiictBue reHoruna u cpeiasl npu (GopmupoBaHuM (eHoTuna. M3MeH4YHnBOCTH
npu3HakoB. KauecTBeHHblE U KOJMYECTBEHHbIE NpPHU3HAKW. Buabpl HM3MEHUHMBOCTH:
HACJIEICTBEHHAs! U HEHACJEACTBEHHAs. 3aKOH IOMOJIOTMYECKHX PAIOB B HACIEACTBEHHOMU
n3menuuBoctu (H.U. BaBunos). Monudukanuonsas, uian GeHOTUNHYECKass U3MEHYUBOCTb.
Pone cpeasl B MOAM(UKAIMOHHOM M3MeH4YMBOCTH. Hopma peaknuu mnpH3HaKa.
BapuainoHsbplii pgn W BapuallMOHHAs KpuBas. XapaKTepUCTHUKA MOAU(PUKAIMOHHON
n3MeHunBocTU.HacnencTBeHHass M3MEHYMBOCTh: KOMOMHATHBHAs W MyTallMOHHas. Buiel
MyTalui, uX NpuuuHbl. [locnencTBus BIUSHUS MYTareHOB Ha OpraHU3M. Mepbl 3aIuThI
OKpY>KaroIiel cpeibl OT 3arpsi3HeHUs MyTareHaMHu. Mepbl pO(UIaKTUKHA HACIEICTBEHHBIX
3a0osieBaHui yenoBeka.l eHoTunmueckass ”3AMEHYMBOCTh — MYTAl[MOHHAss U1 KOMOWHATUBHASI.
MexaHu3M BO3HHMKHOBEHMs pa3JIMYHbIX KOMOMHAIMH TE€HOB W HMX pOJb B CO3JaHUU
TeHOTUIIMYECKOI0 pa3HooOpa3ust ocobeld B mpexaenax Bujga. MyTaluu, NPUYUHBI
BO3HUKHOBEHUS, KJacCH(UKalus, CTENEeHb YacTOThl BO3HMKHOBEHHs. BiusHue BHeUIHeH
Cpelbl ¥ IPOU3BOJCTBEHHBIX YCIOBUI HAa YAaCTOTY MyTalUil y UeJIoBeKa.

OK 04, JIP 01,
JIP 18. JIP(A) 03
[1Py01, ITPy02

Tema 2.17.
Pemrenue 3agau.

IIpakTnyeckoe 3ansaTne Ne 15:
Pemenue 3a1ay Ha onpesielieHHe TUIIA MyTalluu IIpU [lepeiade HacIeICTBEHHBIX PU3HAKOB,
COCTaBJIEHHE FEHOTUIINYECKUX CXEM CKpPELIMBaHUS.

OK 01, JIP 18
MP 09, MP(A) 01
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Tema 2.18. JlabopaTopnasi padora Ne 4.IlpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME! OK 01, JIP 18,
Buasl myTtanui. BrisBIIeHHE MCTOYHUKOB MYTareHOB B OKPY’KaroIIeH cpene (KOCBEHHO), M3MEHUHMBOCTH Y 2 MP 08
0co0eif 0THOTO BUA. MP(A) 01
Tema 2.19. Cojiep:kaHue yueOHOro MaTepHaJa: OK 07. JIP 01
Cenexkuus Cenexkuusi, ee 3agaun. Bxinag H.M. BaBunoBa B pa3BuTuEe CeNEKIMU. YUEHHE O LIEHTpax JIP 05’ JIP 1 8,
OpraHu3MoOB. MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHNA. 3aKOH TOMOJIOTHYECKUX PAJOB B 2 MP OI’HPyOI
HACJIEICTBEHHOW H3MeH4YMBOCTU. ['erepo3nc u ero mnpuuuHbl. VICKycCTBEHHBIH OTOOD: ’
MAaCCOBBIN U MHAMBUIYaAJIbHBINA. JTallbl KOMOMHAIIMOHHOM cenekiu. Copt, mopoja, mTaMMm
Paspnen 3. Teopusi 3Bo/1ronnu e
0/2/0
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJa:
Bo3nukHOBeHUE U ['umoTe3bl U Teopuu BO3SHUKHOBEHHS KH3HU Ha 3emile: KPealnoOHU3M, CaMOMPOU3BOIbHOE OK 04. JIP 01. JIP
pa3BUTHE )KU3HU Ha (CrIOHTaHHOE) 3apO’KJIEHHUE, CTAllMOHApPHOE COCTOSHUE, NaHchepMus, Ouomnon3. Hauano 05’ 1P 18’
3emiie Hctopus oprannuyeckoil osBomouuu. [losiBieHHe TEpBBIX KIETOK. OBOJIOLUSA MeTabonu3Mma. 2 MP 0’8 TTPy01
3BOJIIOLIUOHHOTO OBoronus nepBbIxX KiIeTok. [IpokaproTel 1 3ykapuotsl. [IponucxoxaeHne MHOTOKIETOYHBIX ’
YUEHUS. OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX LAPCTB AYKapuoT. OCHOBHBIE YEPTHl SBOJIOIHH
PacTUTEIBLHOTO MHpA.
Tema 3.2. IIpakTuyeckoe 3ansaTne Ne 16: OK 02. JIP 10
[UIoTe3s! ¥ TEOPHU [IpeacraBinenue yCTHOTO COOOIIEHWS W JICHTHI BPEMEHHM TI0 OCHOBHBIM dTaram 5 P 18 jIP (A) 63
BO3HUKHOBEHHUS BO3HUKHOBEHMSI M Pa3BUTHUS KUBOTHOTO M PACTUTEIBHOTO MHUpPA, MOATOTOBJIEHHBIX IIO MP 0 4’HPy (A) 03
SKU3HHU Ha 3eMiie. MNEPECYHIO UCTOYHHUKOB, PEKOMCHAOBAHHBIXIIPCIIOJABATCIICM. i
Tema 3.3. Conepkanue y4eOHOr0 MaTepHaJia:
JlokasatenbcTBa JlokazaTenbcTBa  SBOJIOLUMU  JKMBOM  mpuponabl. buorenermyeckuii  3akoH. 3akoH OK 02, JIP 18,
HBOJIIOLIMN KUBOU 3apOJIBIIIEBOTO CXO/CTBA. Pa3BuTHE SBOMIOIMOHHBIX uaeil. 3naueHue pador K. Jlunues, 2 JIP(A) 03, MP 04
IpUPOIBI. yuenus: JK.b. Jlamapka, spomtonrionnoi teopuu Y. Jlapsuna. OcHOBHBIE apomMop(]o3bl B
SBOJIIOLUY PACTEHUM M )KUBOTHBIX.
Tema 3.4. IIpakTuyeckoe 3ansaTue Ne 17.1IpodeccnoHaibHO OPHEHTHPOBAHHOE COAEPKAHUE:
JokasatenbcTBa 3akoH 3apojbilieBoro cxoactBa. OcHOBHblE apoMop¢03bl B HBOJIIOLMHM PACTEHUN U 2 OK 02, JIP 18,
3BOJ'IIOHI/II/I)KI/IBOI71 JKUBOTHBIX. HP(A) 03, MP 04
IIPUPOJIBI.
Tema 3.5. Copepxxanue yueOHOro MaTepuaJa: OK 04. JIP 01. JIP
CoBpemeHnHoe O6pazoBanue HOBBIX BUAOB. CrocoObl BHpooOpazoBaHus. CoxpaHEHHE MHOro00pa3us 05 HP,IS MI; 08
IIPE/ICTAaBICHUE O BUJIOB KaK OCHOBa ycToW4YMBOCTH Ouochepsl. CHHTETHUECKass TEOpUsS HBOIIOLUH. 2 ’ P ’01 ’
BHUJ1000pa30BaHUU. [Tomynsiust - »yeMeHTapHas €IMHHUIA SBOJIIOLMU. DJleMEHTapHble (aKTOPbl HBOJIOLUU. Y

UccnepoBanuss C.C. YerBepukoBa. 3aKOHOMEPHOCTHM HACJIEJOBAaHWS NPHU3HAKOB B
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NOMyNSANUAX pa3HOro tuma. 3akoH Xapau - BaiinOepra. Pe3ynabrarel 3BOMIOLUH.
MuxkposBomronust. Makpossomtornus. PopMbl 3BOIOLNUM  (JUBEPreHLUsl, KOHBEPIeHIMs,
napawienusMm). [lyru u nanpanenus sBomonuu (A.H. Cesepuos, U.U. lImansraysen).
ITprunHbI OMOJOrHYECKOro mporpecca 1 OMOJI0rHYECKOro perpecca.

Tema 3.6. JlabopaTopnasi paGora Ne 5:
CpaBHuTeIbHAS HaGmonenue u onucanue ocodeit Bua mo Mopgoaorndeckomy kputepuio. CpaBHUTEIbHAS OK 02. OK 07
XapaKTepUCTHKA XapaKTepUCTHKA PAa3HBIX BHJIOB OJHOTO POAA MO MOP(OIOTHIEeCKOMY KPHUTEPHIO, CIIOCOOO0B 1P 10’ JIp 18'
Pa3HBIX BHJOB BU1000pa30BaHUsL. JIP(A) 0’3 MP (34
OJIHOTO POJia Mo HPy(A’) 03 ’
MopdostornuecKoMy
KPUTEPHIO.
Tema 3.7. Conepsxanne y4eGHOro MaTepuaJia: OK 02, OK 07,
EcrecrBentblii @DopMEBI €CTECTBEHHOT0 0TOOpa. B3aMMOCBA3b IBMKYIUX CHJI BOJIIOLIUY. JIP 10, JIP 18,
oTo0op. [TPy01
Tema 3.8. IIpakTuyeckoe 3anaTue Ne 18:

. OK 02, OK 07,
CpaBHHuTEIBbHAS JlaTh CpaBHUTEIBHYIO XapaKTEPUCTHKY €CTECTBEHHOT'O M HMCKYCCTBEHHOTO O0TOOpa, HAlTH JIP 10. JIP 18
XapaKTEePUCTHKA Y4epThI CXOJICTBA M PAa3JINUMs, BEIACHUTB POJIb €CTECTBEHHOTO M HCKYCCTBEHHOT'O OTOOpAa. HP(ZA) 03 ’
€CTECTBEHHOTO U MP 04, ITPy(A) 03
UCKYCCTBEHHOT'O
otOopa.
Tema 3.9. Copep:xaHue yuedOHOI0 MaTepuaJa:
[IpucrocobnsieMocTb | Cpenpl  Ku3HH.  [IPUCTIOCOGIEHHOCTh  OPraHM3MOB K YCJIOBHSM  CyIIECTBOBAHHSL. OK 02, JIP 10,

OpPraHHU3MOB K cpefie
oOuTanus.

dopMHUpOBaHUE TPUCIIOCOONIEHHOCTH K cpene oOurtaHus. OTHOCHUTENBHBIA XapakTep
npucnocobnenHoctu.  [IpucrnocobnmeHne  —  pe3ynbTaT  €CTECTBEHHOro  oTbopa.
Bo3nukHOBEeHHME amanTanuii ¥ UX OTHOCHUTENBHBIN XapakTep. B3anMomnpucrnocoOi1eHHOCTh
BUJIOB KaK pe3ysbTaT IeHCTBHsI €CTECTBEHHOI0 0TOOpA.

JIP 18, JIP(A) 03,
MP 04, TIPy(A) 03

Tema 3.10.
[IpoBenenue
CpaBHCHHS
MPUCTIOCOOTIEHUS
OpPTaHHU3MOB K
pa3HBIM cpeiaM
oOuTaHwms.

IIpakTnyeckoe 3ansaTue Ne 19:

BrisiBnenne apomopdo30B, uauMOamanTalMii, NPUCIOCOONIEHUHK cpele OOuUTaHUS Yy
opranu3zMoB. Habmionenue u onucanue ocobeil Buaa mo MOp(OoJIOTHYeCKOMY KPHUTEPHIO.
[IpucnocoOnenrie opraHM3MOB K pa3HbBIM cpedaM oOuTaHus (BOJHOM, HA3eMHO —
BO3/1YIIHOM, TOYBEHHOM).

OK 02, JIP 10,
JIP 18, JIP(A) 03,
MP 04, TIPy(A) 03
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Tema 3.11.

Conep:kanue yuyeOHOro MaTepuaJa:

[Ipoucxoxnenue AHTpOIIOJIOTHS — HayKa O 4YeJOBeKe. [ MIoTe3bl NPOUCXOXKICHHS YEJIOBEKa. JTarbl

9CJIOBCKA — 3BONIOLMU YenoBeka. [Ipoucxoxknenue yenoBeueckux pac. CHCTEeMaTHUECKOE IMOJI0KEHUE

AHTPOIIOTCHES. yesnoBeka. CXOJCTBO 4YeNOBEKAa C KUBOTHBIMU. OTIMYMs 4YelIOBEKa OT JKMBOTHBIX.
[IpsiMox0K€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra u OK 04, JIP 01,
BTOPOU CUTHAIBHOU CUCTeMBbI. COOTHOIICHHE OMOJOTUYECKHX M COIMAIBHBIX (DaKTOPOB B JIP 05, JIP 18,
anTponioreHe3e. OCHOBHBIE CTaguM aHTpoOINOreHes3a. /[pMONUTEKHM — NpeAKU 4YeJoBeKa M 2 JIP(A) 03, MP 04,
YeJI0BEKOOOpa3HbIX 00€3bsH. [IpoToaHTpON — NpPEeANIeCTBEHHUK YeoBeKa. ApXaHTpom — ITPy(A) 03
npeBHenmuy denosek. llameoanTtpon — npeBHmi 4YenoBek. HeoanTponm — uyenosek
COBPEMEHHOI'0 THUIA. DBOJIIOLUS COBPEMEHHOTr0 yenoBeka. Yenoedueckue pacbl. OCHOBHBIE
Oosblie pachl: €BpONeoHuaHas (eBpasuiickas), Herpo-aBCTpaiongHas (SKBaTOpHAIIbHAS),
MOHTOJIO/IHAS (a3UaTCKO-aMEepPUKaHCKasg). Bpems © MeCTO BO3HMKHOBEHUS UEJIOBEUYECKUX
pac. EqMHCTBO 4yenoBedecKux pac.

Tema 3.12. IIpakTuyeckoe 3ansaTue Ne 20: OK 04. TIP 01

AHTpONOreHes. Bpewmst u myTu paccenenus yenoBeka 1o miaaHete. [Ipucnoco6ieHHoCTh YenoBeka K pa3HbIM P 0 5’ TP 18’
yCcIoBUSIM cpenpl. BrnusHue reorpaduueckoil cpensl Ha Mopdonorui U (HU3HOIOTHIO 2 JIP(A) 0’3 MP 69
YeoBeKa. 3amuTa JICHT BPEMEHH M MEHTAJIBHBIX KapT B (popMare yCTHOTO COOOIICHHS, TTPy( A) 03 ’
MOATOTOBJIEHHBIX 0 MEPEYHIONCTOYHUKOB, PEKOMEHOBAHHBIX MTPENOIABATEIIEM.

Pa3nea 4. dxosorus ](')%%4

Tema 4.1. Coaep:xanue yueOHOro MmaTepuaJa:

DKOJIOrH4ecKue DKOJIOTusl KaKk HayKa. DKoJIoThYeckue (pakTophl, 00IIKMe 3aKOHOMEPHOCTH MX BIIMSIHMS Ha OK 04, OK 07, JIP

(bakTOpHI U CpeIbl OpraHu3Mbl. 3aKOH ONITUMYMa. 3aKOH MUHUMYMa. buonornueckue putmbl. DoTonepuoausm. 01

JKU3HH. Cpensr obuTanus OpPraHu3MOB: BOJHA, Ha3€MHO-BO3/yIIIHAs, IMOYBCHHAS, 2 JIP 10, JIP 18,
BHyTpuoOpranu3MeHHasi. OU3NKO- XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS OPTraHWU3MOB. ITPy02

[TpucniocoOneHnss OpraHM3MOB K JKH3HH B pasHBIX cpenax. [loHSATHE HKOIOTHYECKOTO
¢akropa. Knaccugukaius 3ko10ruyeckux GpakTopos.
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Tema 4.2.

Conep:kanue yuyeOHOro MaTepuaJa:

[Honynauus, [Tonstus "6moreoneno3" u '"skocucrema". BupoBas W TPOCTPAaHCTBEHHAs CTPYKTypa

cooOmiecTna, sKocucTeMbl. KOMIOHEHThI 3KOCHCTEMBbl. JKOJOTUYECKas XapaKTepUCTUKa BUIAa U

9KOCHUCTEMBI MONYJALMHU. DKOJOTMYECKas HHUILIA BHJA. DKOJOIMYECKHE XapaKTEPUCTHKU MOMYJSLHUU OK 04. OK 07
Camoperynsiius B d3KocucTeMe. Y CTOMYMBOCTh M AMHAMUKA 3KOocucTeM. CTaauu pa3BUTHS JIP 01’ P 1 0’
skocucteMbl. Cykueccus. I[lumeBsie cBsa3u B sxkocucreme. IlumeBas nens. lumesas cerb. P 18’ HPyOZ’
[Mponyuentsl. Koncymentsl. Pemynentsl. IlacTOuiHbie W OETPUTHBIC MUIICBBIC MEIH. ’
Tpoduaeckue ypoBuu. Tunsl nuieBpIx menei. [IpaBuiia sKoI0rnuecKon MupamMuIbl.
OcoOeHHocTr pacmpeneneHuss OwoMacchl Ha 3emie. bHOTOTrHYecKuil  KpyroBOpOT.
KpyroBopor BemecTs M MOTOK 3HEPruud B 3KOcHCTeMe. buoreHHas murpanus aTOMOB.
Tpoduueckue ypoBHH.

Tema 4.3. JlabopaTopHas padora Ne 6:

[TuiieBbie CBSI3U B CocraBneHrue cxeM IMEepeHOoca BEIIECTB M HHEPrUM B SKOCHUCTEMax (MHUIIEBBIX IeNed u OK 04, OK 07,

IKOCHCTEME. cereii). Habnmroienue v BBISIBICHHE TPUCIIOCOOIEHUN Y OPTraHU3MOB K BIUSHUIO PA3TUYHBIX JIP 01, JIP 10, JIP
HKOJIOTHYECKUX (DaKTOpOB, aOMOTHUYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM (Ha 18, ITPy02
OTJICNBbHBIX NIPUMEPaX ), AaHTPONOTEHHBIX M3MEHEHHH B 9KOCUCTEMaX CBOEH MECTHOCTH.

Tema 4.4. Conep:xanue yueOHOro MaTepuasa:

Buocdepa - buocdepa, nonsarue, ctpykrypa, pynkuuu. Yuenne B.M.Bepranckoro o 6mnochepe. Mecrto OK 04. OK 07

riobdanpHas U poisb yenoBeka B 6uocdepe. [lonarue o Hoochepe. DBomroiust 6uochepsl. MexBUI0BBIE P 01’ P 1 0’

IKOJIOTUYECKAast B3aMMOOTHOIIIEHUS B YKOCHCTEMaXxX: KOHKYPEHIMS, CUMOMO03, XUITHUYECTBO, Mapa3UTU3M. P 1 8’ TP 02’

cucTema. buoneno3sl m ux cBoiictBa. OCHOBHBIE 3KOJOTMYECKHE XAPaKTEPUCTUKHU MOMYJIALMH. Y
Juuamuka nomyssiiuu. CaMOperyssius B 5KOCUCTEME.

Tema 4.5. IIpakTuyeckoe 3anaTue Ne 21: OK 04. OK 07

Pemienue 3amau. Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJad Ha ONpEJeJIeHUE IUIOLAIN P 01’ P 1 0’
HaCaXJICHUM JUIsl CHUKEHUSI KOHIICHTPAILIUU YTJIEKUCIIOTO Ta3a B aTMoc(epe CBOETo pernoHa P 1 8: HPin

IPOKHBAHUS.

Tema 4.6.
Bnusiaue
AHTPOITOTEHHBIX
¢bakTopoB Ha

ouocdepy.

Coaeprxanue yyeOHOro MmarepuaJa:

I'moGanbHble aHTpOINOreHHbIEe W3MeHeHHsI B 6uocdepe. IIpobrema ycToiiunBoro pa3BuTHA
ouocoepsl. IlocnencTBust nesTENbHOCTH 4YeIOBEKa B OKpykawoled cpene. BosgeiicTBue
MIPOM3BO/ICTBEHHOMH /I€ATEILHOCTH B 001acTH cBOeH OyayIiei mpodeccun Ha OKpYKaroIlyro
cpeny. AHTponoreHHoe Bo3JeHcTBUE Ha Ouocdepy. MexnyHapoaHbIE M HallMOHAJIbHBIE
IIPOrpaMMbl  O370POBJIEHUsT TNpUPOAHOW cpeasl. [loaBeneHne WTOroB MO H3YUYEHUIO
muctumiuHel. [loaroroBka oOywarommxcs K SK3aMeHY M0 JAUCHUIUIMHE (0OCyKIeHHe
BONPOCOB OMJIETOB, PEIICHHE T€HETHUECKUX 3aJ1ay).

OK 04, OK 07, JIP
01, JIP 09, JIP 18,
JIP(A) 03, TIPy01




Tema 4.7. Conep:kanue yuyeOHOro MaTepuaJa:
BnusiHue conumanbHo- | 310poBbe U ero coctapistonue. MakTophl, MOJIOKUTEILHO U OTPUIATENIFHO BIUSIOLIUE HA
HKOJIOTHUECKUX OpraHm3M 4elloBeKa. BpenaHble NpuBBIUKH: TochencTBus W mnpodunaktuka. [Ipobrema
(bakTopoB Ha TEXHOTCHHBIX BO3JICHCTBUI Ha 370pOBbE YEJOBEKa (DJICKTPOMArHUTHBIC IOJISA, OBITOBas OK 04, OK 07, JIP
3I0pOBbE YEJIOBEKA. XUMHS, HW30BITOYHBIC IIYMBI, pagWanus ¥ T.I.). AJanTanusi OpraHu3Ma 4YellOBeKa K 2 09, JIP 10, JIP 18,

(hakTOpaM OKPY’KAIOIIECH cpeibl. 3allMTHBIC MEXaHW3Mbl OpPraHU3Ma YejIoBeKa. 3I0pOBbE U JIP(A) 03, ITPyO1

pabortocrnocoOHOCTh. [IpuHIUIBI  (HOpMHUPOBAHUS 3I0POBbECOCPETAIOIIETO OBEICHUS.

Oduzuyeckass AaKTUBHOCTh U 370poBbe. ['pymnmbl 310poBbi. OCHOBBI  3aKajJMBaHUS.

buoxumuueckre acmeKThl parMoHanbHOro nuTanus. [IpaBuia 6€30MacHOTO MCIIOTH30BAHMS

OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB.
Tema 4.8. IIpakTHyeckoe 3anaTHe Ne 22:
[TpuHUIIBL OrnpezenieHne CyTOUYHOTO pallioHa MUTAHUS 81K J(E;(gg ?175 JI%)
(popMupOBaHUS Cozmanue WHIMBUAYAIBHOW MaMATKH [0 OpraHU3allid palOHaIbHONW (U3NYECKOM 2 Hl; 18 JII; (A)0 3’
3I0poBbecOeperarnl | AaKTUBHOCTH ﬁPyOl ’
€ro MoBeCHUS.
Tema 4.9, JlaGoparopHnasi padora Ne7: OK 01, OK 04,
Biusaue W3ydyeHnne MexaHHW3MOB aJanTalldd OpraHM3Ma YeJIOBeKa K HHU3KUM M BBICOKHM OK 07, JIP 01,
aA0HMOTHUYECKUX TeMmreparypaM M OOBSICHEHHE MOJYYCHHBIX pE3yJbTaTOB W (POPMYIMPOBAHUE BHIBOJIOB 2 JIP 09, JIP 10
(akTopoB Ha (MMCbMEHHO) C UCIOJIb30BAaHUEM HAYYHBIX MOHSATUH, TEOPU U 3aKOHOB JIP 18, JIP(A) 03,
YEJIOBEKa. I1Py01

Ilpomesrcymounas ammecmayus: IK3amen 30
BCEI'O: 114 (50/40/12/6/4/2)
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O TIPEJIMETA

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJTBbHO-TEXHUIECCKOMY odecreyeHHu o
HpI/I HU3y4YCHUU JUCHUITIIMHBI B (bopMaTe HEIMMOCPCACTBCHHOI'O BSaHMOHeﬁCTBHH
CHperoIaBaTessaMu, ydeOHas TUCIUILTNHA peanu3yercs B yaeOHoM kaomHeTe Nel1205 «I'eHeTuku 4eroBeka
C OCHOBaMu MG,Z[HHHHCKOP'I T€HETUKN.

[Tepedenb OCHOBHOTO 000PYIOBaHMS, y4eOHO-HATIISAHBIX TIOCOOHIA.

— pa60qee MECTO IIPEIoaaBaTECIIA;

— I[OCaAO0YHBbIC MECTA 11O KOJINYCCTBY 06yqaloumxc;1;

— JOCKa KjIaCCHasd,

— creH nHGOPMAIMOHHBIH;

— y4eOHO-HarJIAJHbIE TTOCOOHS.
TexHuueckue cpeacrea oﬁyqe}mﬂ:

— HNCPCOHAIBHBIC KOMIIBOTCPHI IJIA CTYACHTOB,

— KOMIIBXOTCpHAsA TCXHUKA C JIMINCH3HWOHHLIM IIPOIPaMMHBIM oOecrieueHrEM U BO3MOKHOCTBIO
IIOAKIIFOYCHUSA K I/IH(1)OpMaHI/IOHHO-T€JICKOMMYHHKaHHOHHOﬁ CeTn ((I/IHTepHeT));

— MYHLTHMeﬂHﬁHaH YCTaHOBKA UJIX HHOC O60pyI[OBaHI/Ie AyAnOBU3YyaJIN3alluu,

— MamuHbI opUCHBIE U 000PYIOBaHHUE.
IlepedyeHb JMIEH3MOHHOTO M CBOOOIHO PACTIPOCTPAHSAEMOI0 MPOrPAMMHOI0 00ecevYeHusi:

— npaananporpammbeisiOBM Win SL 8 Russian OLP NL AcademicEdition Legalization Get
Genuine;

— mpasananporpammeiidBM - Windows  Professional 8 Russian  Upgrade OLP NL
AcademicEdition;

— HEUCKJIIOYHUTENIbHBIC (TI0JIb30BATENIbCKUE) JIMIICH3UOHHBIE MpaBa Ha MPOrpaMMHOE 00eCTeueHUe
Dr. WebDesktopSecuritySuite AHTHBUDYC;

— HCEUCKIOYUTCIIbHBIC (HOJ'ILSOBaTeJ'IBCKI/Ie) JIMOCH3WOHHBIC IIpaBa Ha IIPOIpaMMHOC oOecrieuenne
Dr. WebServerSecuritySuite AHTUBUPYC;

— JIMOCH3US Ha IMpaBO HCIIOJIb30BAHUA V4eOHOro KOMILIEKTA nporpaMMHOIO obecreyeHus
KOMIIAC-3D, nns npenonasarens. [I[poekTupoBanne 1 KOHCTpYUPOBAHHUE B MAIIMHOCTPOEHUH;

— HeuckimounTeNnbHbIe TpaBa KasperskySecurity aiist OusHeca - CtangaptHeiiiRussian;

— mpaBa”anporpammbeisiOBM - Windows  Professional 7 Russian  Upgrade OLP NL
AcademicEdition;

— mnpaBananporpamMmeiisiOBM - Windows  Professional 8 Russian  Upgrade OLP NL
AcademicEdition;

— mpaananporpammbisiOBM Windows Starter 7 Russian OLP NL AcademicEdition Legalization
Get Genuine;

— mnpaananporpammeiiisiOBM Microsoft Office Professional Plus 2007 Russian Academic OPEN
No Level;

— mnpaananporpammeiisiOBM Microsoft Office Professional Plus 2010 Russian Academic OPEN
1 License No Level,

— mpasananporpammbeisiOBM Office Standart 2010 Russian OLP NL AcademicEdition;

— mpaBaHanporpammbsiOBM Microsoft Win Starter 7 Russian Academic OPEN 1 License No
Level Legalization Get Genuine;

— mpaBa”anporpammbeidOBM  Microsoft Windows Professional 7 Russian Upgrade Academic
OPEN 1 License No Level;

— mpasananporpammbLiOBM Windows Professional 8.1 Russian Upgrade OLP NL;

— MozillaFirefox;

- 7-zZip;

— mnoptat MOODLE (do.samgups.ru, mindload.ru);

— Nvda;
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— WinDjView;

- GIMP;

— K-Lite Codec Pack Full;
— Redmine.

HaumeHoBaHue crenuanbHOrO TOMEIICHUS: T[OMEIICHUe [UIsi CaMOCTOSITEIbHOM paboThl,
YUTANBHBIA 3a7. OCHAIICHHOCTh: pabodyee MECTO, KOMIBIOTEp CHUH(OPMAIMOHHO-KOMMYHUKAITHOHHOM
cetbio "MuTepuer”" u OUOC.

IIpu n3yvyeHuu JUCHUIIMHBI B (popMaTe 3JIEKTPOHHOI0 00yueHusi ¢ ucnojb3osanuem JOT

Heorpannuennas BO3MOXHOCTh goctyna odyuatomerocss k DMOC u3 m000il TOUYKH, B KOTOPOM
uMeercss J0CTyn K HH(OpPMAIMOHHO-TEIEKOMMYHHKAaIMOHHON cetn "UMHTepHer" (manmee - ceTh
"UntepHer"), KaK Ha TEPpPUTOPUU OpraHu3anuu, Tak W BHe ee.Jloctym Kk cucremam
BuzicokoH(pepenicss3un DMOC (MoOuIpHas U JEKCTOHASL BEPCUN).

3.2. UudopmanuonHoe obecrieyeHne peaju3alui MPorpaMmmbl

3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS:

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3IaAHUS:

1. buonorus 10 xnacc. B 2-x 4. Y. 1. YroyOnéunsiit ypoBenb. DDV : Yuebnuk / B.B. [laceunuk,
A.A. KameHnckuii [u np.]; moa. pen. B.B. ITaceunuk — Mockaa : IIpocBemenue, 2023. — 10 ¢. — ISBN
978-5-09-108062-9. — URL.: https://book.ru/book/956090 (mata oGpamienus: 21.05.2025). — Tekcer :
3IIEKTPOHHBIM.

3.2.3. /lonoJIHUTEeIbHbIE HCTOYHHKH:

1. Jleonosa, I'. I'. buonorus / I'. I'. JleonoBa. — 2-e usn., crep. — CankTt-IlerepOypr : Jlaus,
2023. — 172 c. — ISBN 978-5-507-45744-1. — Texkct : 31ekTpoHHBIN // JlaHB : 3JIEKTPOHHO-
ouonuoreunas cucrema. — URL: https://e.lanbook.com/book/282434

2. DnekTpoHHas uWHQpoOpManuoHHas oOpasoBarenpHas cpega OpUIIC. - Pexwum npocryma:

http://mindload.ru/

3. Dnexrponnbiit karanorlPRbooks DBC- Pexum mocrymna: https://www.iprbookshop.ru/.

4. Onexrponnsiii kataior (OBC) «Jlanby - Pesxum nocryma: http://e.Lanbook.com.

5. DnexkTpouHbIi KaTanmor bykpy: - Pexxum poctyma: https://book.ru.

6. O6mas 6uonorus pehttp://learnbiology.narod.ru.

7. T'azera «buonorus» http://bio.1september.ru.

8.AradonoBa, U. b. buonorus. 10 knacc: ba3oBeiii u yrinyOnéHHblii ypoBHU : yueOHuk / U. b.
Aradonosa, B. 1. CuBorna3os. — 4-¢ u3n., crep. — Mocksa : [Ipocsemenune, 2022. — 256 c¢. — ISBN
978-5-09-087930-9. — TexkcT : anekTpoHHsbli // JlaHp : snekTpoHHO-OuOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/335096.

9. Mycradumn, A. I'., buonorus : yuebnuk / A. I'. Mycradun, B. b. 3axapoB. — Mocksa :KnoPyc,
2024. — 423 c. — ISBN 978-5-406-12000-2. — URL_: https://book.ru/book/950239.

3.3. Ilpn n3yyeHuH AUCHUILIUHBI B popMaTe 31eKTPOHHOr0 00y4eHHs C HCIOJIb30BAHHEM

JA0T

3.3.1. HeorpanuueHHas BO3MOXXHOCTb jocTyna oOydwaromerocss k SMOC u3 mo6oi Touku, B
KOTOpOM MMeeTcsi JoCcTyn K MH(POPMaIlMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetu "MHTepHet" (manee - ceThb
"NuTepHet"), Kak Ha TEPPUTOPUM OPTaHU3AINH, TaK U BHE €e.

3.3.2. Joctyn k cucremam BujeokoH(pepenicsizu DMOC (MoOHIbHAS U ISKCTOMHAS BEPCHHN).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IPEJIMETA
KoHTposs 1 o1eHKa pe3ysbTaToB OCBOCHUS 00I11€00pa30BaTeIbHON TUCIUIUTMHBI PACKPHIBAIOTCS

4yepe3 JNUCHUIUIMHAPHBIC PE3YNIbTAThl, HAMpaBICHHBbIE Ha (opMHUpoBaHHE OOMIMX KOMIICTECHIUI
paszenam 1 TeMaM cojiep KaHus yueOHOro MaTepuara.
[Tpomexxyrounas arrecrauus B popme [p B | cemectpe u sx3amena Bo |l cemectpe.

110

OO0uue KoMIeTeHITUN
(OK), iMm4yHOCTHBIE

Pasznen/Tema

Tun oueHoOYHBIX

Tema 1.1.Buonoeus kax nayka. Obwas xapakmepucmuxa
HCUSHU

pe3yabtarsl (JIP) MepONpPUATHH
OK 01, OK 04, JIP 01, Paszoen 1. Knemka — cmpykmypno-@yrkyuonanonas edunuya | . )
JIP 05-JIP 18 ACUBO20. YCMHbIU ONpPOC,

-3auem c OueHKOﬁ,‘
- OK3AMEH.

OK 01,0K 02,0K 04-JIP
09, JIP 18

Tema 1.2.Buonocuuecku 8axcHvie Xumuieckue coeOuHeHus
Tema 1.3. Heopeanuueckue geujecmaa Kiemku.

Tema 1.4.0Opeanuueckue geujecmaa Kiemkil.

Tema 1.5. Onvimsl ¢ XuMUYeCKUMU BeujeCmeamu.

Tema 1.9. Hyxneunosvie kucaiomul. ATD.

Tema 1.10.1lpoyeccor mampuunoeo cunmesa.

Tema 1.11.Buocunmes 6enxa.

- YCmHBl Onpoc;
- 3ayem ¢ OYeHKoIl,
- 9K3AMeH.

OK 01, OK 02, OK 04
JIP 18

Tema 1.6. CmpyxmypHo- ()yHKYUOHANBHAS OP2AHUZAYUSL
K1emox.

Tema 1.7. Cmpoenue kiemxu.

Tema 1.8. CmpyxmypHo- pyHKyuoHAIbHOIE PAKMOpLL
Hac1e0CcmeeHHOCIL.

Tema 2.2. Cmpoenue Kiemox MHO2OKIEMOYHO20 OP2aHU3Ma

- yCmHwll Onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- 3auem c 0146HK017!,’
- OK3dMEH.

OK 05-JIP 09-JIP 10

Tema 1.12. Hexnemounvle ¢hopmbl HCUSHU.

Tema 1.13. Xapakmepucmuka HeK1emouHbIX popm
Op2aHU3ZMOS.

Tema 1.15. @omocunmes. Xemocunmes.

-KOHMPO.IbHOE
mecmuposanue;
- yCmHwlil onpoc;
- 8bINONIHEHUE
NPAKMUYecKux u

1abopamopHuix pabom,

- 3auyem c OueHKOZZ,'
- OK3AMEH.

OK 02-OK 04-JIP 09-JIP 18

Tema 1.14. Obmen sewecms u npespaujerue sHepeuu 8
KiemKe

- yCmuwlil Onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- 3auyem c OL;eHKOﬁ,’
- OK3dMEH.

OK 02-OK 04-JIP 09-JIP 18

Tema 1.16. JKusznennwiii yuxn xnemxu.Mumos.Metios.
Tema 1.17. Cpagnumenvhas xapakmepucmuxa Mumosa u
Mmeliosa.

- yCmHbll Onpoc;
- 8bINONHEHUE
NPAKMUYecKux u

1abopamopHuix pabom,

-3auem c OUQHKOZZ,'
- OK3AMEH.

OK 02-OK 04-JIP 04

Tema 2.1. Cmpoenue opeanusma.

- ycmuwlil onpoc;
- 6bINONIHEHUE
NPAKMUYECKUX U

nabopamopueix pabom,

-3ayem c OMEHI('OLZ,’
- OK3dMEH.

OK 02-JIP 18

Tema 2.3. @opmbi pazmMHOIICEHUSL OP2AHUZMOS.

Tema 2.4. Becnonoe pasmHuodcenue.

Tema 2.5. Cpasnumenvras xapaxmepucmura 6ecnonozo u
NON0B0O20 PASMHOICEHUS.

Tema 3.3. Jlokazamenvbcmea 380a10YUL HCUBOU NPUPOODL.
Tema 3.4. Jloxazamenbcmea 380110YuL HCUBOU NPUPOODL.

- yCmHubwlil onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopueix pabom,

-3auem c OueHKOZZ,'
- OK3AMEH.

OK 02-JIP 09-JIP 18

Tema 2.6. Onmoeenes sxncusomuvix u yearosexa. Onmozenes

- YCMHBLU ONPOC;
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pacmenuil.

- 6blNOJIHEHUE
npakmu4eckux u

nabopamopueix pabom,

-3auem c OueHKOﬁ,‘
- OK3dMEH.

OK 04-JIP 01-JIP 04-JIP
05-JIP 18

Tema 2.7. OcHogHble NOHAMUSA 2eHemUKU.

Tema 2.8. Cocmasnenue ceneanozuyeckozo opesa.

Tema 2.9. 3axoHomepHOCMU HACIEOO0BAHUSL.

Tema 2.10. [u- u norueubpudroe ckpewusarue.

Tema 3.5.Cospemenroe npedcmasierue o 8U0000pa308aHUL.

- yCmubwlil onpoc;
-bINONHEHUE
CamocmosamenbHoll
pabomul;

- 6bINONIHEHUE
NPAKMU4ecKux u

nabopamopmnvix pabom;

-3auem c OM@HKOL?,'
- OK3AMEH.

OK 01-JIP 18 Tema 2.11. Pewenue 3a0au - YCmHblIL onpoc;
Tema 2.13. Pewenue 3a0ay - 8bINOIHEHUE
Tema 2.14. Pewenue 3a0ay npakmu4eckux u
Tema 2.15. Pewenue 3a0ay nabopamopuwix pabom,
Tema 2.17. Pewenue 3a0ay - 3q4em ¢ OYeHKOU,
Tema 2.18. Buowl mymayuil. - IK3AMEH.

OK 04-JIP18 Tema 2.12. Bzaumooeticmeue 2enos. Cyennennoe T yemubi onpoc,

Hacnedosarue NPU3HAKOS.

- 3auem c 01467'!1('012,'
- OK3AMEH.

OK 04-JIP 01-JIP 05-JIP 18

Tema 2.13. I'enemuxa nona. I'enemuxa uenosexa.

- yCmHwlil Onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopuvix pabom;

- 3auem c 01467'!1('012,'
- OK3dAMEH.

OK 04-JIP 01-JIP 18

Tema 2.16. 3akonomepHocmu UsMEHUUBOCIU.
Tema 3.12. Anmponozenes

- YyCmHbll onpoc;
- 3a4em ¢ OYeHKOIl,
- 9K3AMeH.

OK 07-JIP 01-JIP 05-JIP 18

Tema 2.19. Cenexyusi opeanusmos

- yCmHbwlil onpoc;
- 8bINONIHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- 3auyem c ouenkoﬁ;
- OK3AMEH.

OK 04-JIP 01-JIP 05-JIP 18

Tema 3.1.Bo3nuxnogenue u pasgumue dicusnu Ha 3eme.
Tema 3.11. Ilpoucxodicoenue uenogeka — AHMpPONOEHe3.

- yCmuwlil Onpoc;
- 6bINONIHEHUE
NPAKMUYECKUX U

1abopamopHuix pabom,

- 3auyem c 014@HK017[,’
- OK3dMEH.

- yCmHbll Onpoc;
- 8bINONIHEHUE

OK 02, JIP 18 . npakmu4eckux u
Tema 3.4. [Jokazamenbcmea 360110YyUY HCUBOU NPUPOODI.
nabopamopuwix pabom,
- 3a4em ¢ OYeHKOIl,
- 9K3aMeH.
Tema 3.2.I'unome3vl u meopuu 03HUKHOBEHUSL HCUSHU HA - yCmHbwlil onpoc;
3eme. - 6bINONHEHUE
OK 02-JIP 10-JIP 18 Tema 3.9. Ilpucnocobasemocms 0p2anusmos K cpeoe NpaKmu4eckux u

obumanus.
Tema 3.10. Ilposedenue cpasHeHust npucnocooieHus
Op2aAHU3MO8 K PA3HBIM CPedam oOumaHusl.

aabopamopHuix pabom,

-3auem c oueroﬁ;
- OK3AMEH.

OK 02-JIP18, JIP(A4) 03
MP 04

Tema 3.3. JJokazamenbcmea 36010YUY HCUBOU NPUPOOBI.

- yCmHubwlil Onpoc;
- 6bINONHEHUE
NPAKMUYECcKUx u

1abopamopHuix pabom,

-3auem c ouenkoﬁ;
- OK3AMEH.
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OK 02-OK 07-JIP 10-JIP 18

Tema 3.6. CpasnumenvHas Xapakxmepucmuxa pastvlx U008
00H020 po0a no MOPOIO2ULECKOMY KPUMEPUTO.

- yCmHbll Onpoc;
- BbINONIHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

-3auem c OueHKOﬁ,‘
- OK3dMEH.

OK 02-OK 07-JIP 10-JIP18

Tema 3.7. Ecmecmeennviii ombop.
Tema 3.8. CpasnumenvHas Xapakmepucmuka ecmecmeeHHo20
U UCKYCCTBEHH020 0mbopa.

- YCmHblil onpoc;
- gbInoONIHEHUE
NPAKMu4ecKux u

nabopamopmuvix pabom;

-3auem c OM@HKOL?,'
- OK3AMEH.

OK02,JIP 10, JIP 18

Tema 3.9. IIpucnocobasiemocms 0Opeanusmos K cpede
obumanus.

- yCcmuwlil onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

-3auem c OueHKOﬁ,‘
- OK3dMEH.

OK 04-JIP 01-JIP 05-JIP 18

Tema 3.5.Cospemennoe npeocmasierue o 8u0000pA308aHUU
Tema 3.10. Ilpoucxodrcoenue uenoseka — aHMpono2eHes.
Tema 3.11. Anmponozenes

- yCmubwlil onpoc;
- 8bINONIHEHUE
NPAKMUYECKUXx u

nabopamopmuvix pabom;

-3auem c 01467'!1('012,'
- OK3AMEH.

OK 04-OK 07-JIP 01-JIP
10-JIP 18

Tema 4.1.Oxonocuyeckue gakxmopul u cpedbl HCU3HU.

Tema 4.2.1lonynayus, coobwecmsa, IKOCUCTNEMbI.

Tema 4.3.ITuwesvle cesa3u 6 s3kocucmeme.

Tema 4.4.Buocghepa - 2n10d6anbHas IKONOSUHECKASL CUCTEMA.
Tema 4.5. Pewenue 3a0ay.

- YCmHbll Onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- 3auem c 01467'!1('012,'
- OK3AMEH.

OK 04-OK 07-JIP 01-JIP
09-JIP 18

Tema 4.6. Brusnue anmponocennvix (paxkmopos na buocgepy.

Tema 4.8 IIpunyunsl popmuposanus 300posvecobepezaioujeco
noseoenus

- yCmuwlil Onpoc;
- 6bINONIHEHUE
NPAKMUYECKUX U

1abopamopHuix pabom,

- 3auyem c 014@HK017[,’
- OK3dMEH.

OK 04-OK 07-JIP 09-JIP
10-JIP 18

Tema 4.7.Brusinue coyuanbHo- IKOA02UHECKUX PAKMOPO8 HA
300posbe uenogeka

- yCmHbwlil onpoc;
- 8bINONHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- 3auem c ouenkoﬁ;
- OK3AMEH.

OK 01-OK 04-OK 07-JIP
01-/1P 09-/IP10-JIP18

Tema 4.9. Brusinue abuomuyeckux paxmopoe Ha 4eniogexda.

- ycmuwlil onpoc;
- 6bINONIHEHUE
NPAKMUYECKUX U

aabopamopHuix pabom,

-3auem c 014€HK012,'
- OK3dMEH.
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ1OB OBYYEHUA:

5.1 IlaccuBHBIC: ekyuu (Mmeopemuyeckue 3ansamus) . CLO8eCHble Memoobl, HA2NSIOHbLE MemOObl.
5.2. AXTUBHBIC U UHTEPAKTUBHBIC: MUHU-KOHGDepeHyus, paboma 8 2pynnax.
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