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1. OBIIASI XAPAKTEPUCTUKA PABOYEH MPOT'PAMMBI YYEBHOM JUCITATLIIAHBI

B/J1.10 BUOJIOT' U
1.1. MecTo yueOHOH TUCHMIUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENHATHCTOB
cpeaHero 3BeHa: OO6meoOpa3oBaTenbHas AucuuIInHa «buonorus» u3ydaercs Ha 6a30BOM ypoOBHE B
00meoOpa3oBaTeIbHOM  IUKJIE ~ y4eOHOro IlaHa ®  sBIAETCS  00s3aT€IhbHOM  YacThIO
00meoOpazoBaTelbHOrO IHKIA oOpa3oBaTenbHOUM mporpammbl CIIO B coorBerctBUM ¢ PI'OC 1o
crienanbHoCcTH 44.02.02 IIpenoaBanye B HaYaIbHBIX KJIaccax.
1.2. Heaun u nuiaHupyembie pe3yabTaThl 0CBOCHUS TUCHUILINHBI:
Henr aucuuninuHbl: (QOPMHUPOBAHHWE y CTYIACHTOB TMPEACTABICHUS O CTPYKTYpHO-
(YHKIIMOHATTLHOW OpraHU3alliy KUBBIX CHUCTEM PAa3HOIO paHTa KaK OCHOBBI NPUHATHS PEIICHUN B
OTHONICHUU 00BEKTOB JKUBOW TPUPOJIBI U B IPOU3BOICTBEHHBIX CHTYAIIHSIX.

Kon YMmenust 3nanus
IIK, OK
OK 01 pacro3HaBaTh 3a/1a4y W/WiH aKTyaJIbHBIINNPOdeCCHOHATbHBIN
Bribupats cioco06sl | mpobiieMy B poheCcCHOHATEHOM Y COLMAIbHBINA KOHTEKCT, B
pelieHus 3aaau U/WJIH COIIMAIbHOM KOHTEKCTE; KOTOPOM MPUXOAUTCA paboTaTh
npoeCCHOHATBPHON | aHATM3UPOBATH 3a7ady W/WIN Y J)KUTh; OCHOBHBIE UCTOYHUKHU
JESITEIIbHOCTH npo0sieMy | BBIICIATH €€ uHGOpPMAIIUU U PECYPCHI JUIS
[IPUMEHUTEIBHO COCTaBHBIE YaCTH; ONPENEIATh pelieHus 3a1a4 U mpoosieM B
K pa3INyHbIM 9Tarnbl PeleHus 3a7auu; BBISBIATh U | MPO(hecCHOHATbHOM U/ WU
KOHTEKCTaM 3 PEKTUBHO UCKaTh HHPOPMALIUIO | COIMAILHOM KOHTEKCTE;
HEOOXOUMYIO JUISl pEIICHUS 3a/1a4l | aITOPUTMBI BHITIOTHEHUS paboT
U/WIi Ipo0JIeMBl, B IPOeCCHOHATBHOMN U
COCTaBIIAATh TUIaH ACMCTBUS, CMEXXHBIX 00JIaCTSIX; METO/IbI
OTIpeNeNIATh HEOOXOTUMbIE paboThl B pohecCHOHAIBHON U
pECypCHI; CMEXHBIX chepax; CTPYKTypy
BJIa/IETh aKTyaJIbHBIMU METOAAMHU IUTaHa JUI pellieHus 3a/1a4;
paboThl B pohecCHOHATBEHOM U MOPSIOK OLIEHKU Pe3yJIbTaTOB
CMEXHBIX chepax; pelieHus 3a1a4y
pealln30BbIBATh COCTABICHHBIN npodeccuoHanbHOM
IUIaH; JeSTEIIbHOCTH

OLICHMBATh PE3YJIBTAT UIOCIIEACTBUSA
CBOMX JEMCTBUM (CAaMOCTOSITEIBHO
WIN C TIOMOIIbIO HACTABHUKA)

OK 02 ONpeAeATh 3a4a4M JJIsl TOMCKA HOMEHKJIaTypa

Hcnonb3oBath UH(POPMALINH; ONIPEIEIIATh UH(POPMALMOHHBIX HCTOYHUKOB,

COBpPEMEHHbIE HE00X0IMMbI€ HICTOUHUKHU IPUMEHSIEMbIX B

CpeJicTBa IIOUCKa, UH(POPMALINY; TNIAHUPOBATH npodeccuoHaTBLHON

aHanu3a u IpoIecC TIOMCKA; CTPYKTYpUPOBaTh | 1€ATEIIbHOCTH; IPUEMBbI

UHTEPIpETANN noJy4aeMyro HH(OpMaIuo; CTPYKTYPHPOBAHUS

uHpOpMaLuu, U BBIJIEJIATh HauboJiee 3HaYMMOE B UHpOpMaLuy;

UH(POPMALMOHHbIE nepeyHe MHQpopmaluy; dopmar opopmieHHs

TEXHOJIOTUH JUISI OLIEHUBATh MTPAKTUYECKYIO pe3yIbTATOB MOMCKA

BBITIOJIHEHUS 337144 3HaYMMOCTbH PE3YJIbTaTOB ITOKCKA; UH(POpPMAaLINHU, COBPEMEHHBIE

npodecCHOHATBHON | 0(hOPMIIATh Pe3ysIbTaThl IIOUCKA, Cpe/CTBa U YCTpOHcTBa

JeSITeTTbHOCTH NPUMEHSTH CPECTBA UH(POPMATU3ALUY; TIOPATOK UX
UH(QOPMALMOHHBIX TEXHOJIOTUN A1 | IPUMEHEHUS U IPOrpaMMHOE
peteHus mpohecCHOHAIBHBIX oOecrnieueHue

3a/1ay; B ITpohecCHOHANBHOM




UCIIONIb30BATh COBPEMEHHOE
IpOrpaMMHOE 00eCTIeUeHHE;
HCIIOJIb30BAaTh PA3JIMYHBLIC

1 poBbIe CPECTBA IS PEIICHUS
npohecCHOHANBHBIX 3a7a4

JESITEIILHOCTH B TOM YHCIIE
C UCTOJIb30BaHNEM HU(PPOBBIX
CPEICTB

OK 04
O¢ddexrTrBHO
B3aNMOJICHCTBOBATh
U paboTath B
KOJUUIEKTUBE U

OpraHU30BBIBATH PA0OTY
KOJIJICKTHBA U KOMaH/BI,
B3aWMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOACTBOM,KIIMCHTAMHU B XOAC
poeCCUOHATIBHOM JIeATETLHOCTH

IICUXOJIOTHYECKHUE OCHOBBI
ACATCIIBHOCTH KOJIJICKTHBA,
MICUXOJIOTHYECKHE OCOOEHHOCTH
JIUMYHOCTH, OCHOBBI HpOGKTHOfI
JACATCIIBHOCTH

KOMaHIe

OK 07 c00JII01aTh HOPMBI SKOJIOTUYECKOW | MpaBHJIa SKOJOTUYECKON
CopnelicTBOBaTh 0€30MMacCHOCTH; OIIPEIENISTh 0€e301acHOCTH MPHU BEJICHUU
COXPaHEHHUIO HaIpaBlIeHUs pecypcocOepekeHus B | mpodheccuoHanbHOM
OKpY’Kalollel cpefpl, | paMKax mpoecCHOHATbHON JIeSTeTbHOCTH; OCHOBHbBIE
pecypcocOepekeHuIo, | AeSITENbHOCTH MO CIIEHUATbHOCTH pecypchl, 3a7IeiiCTBOBaHHBIC B

MPUMECHSTH 3HAHUS
00 U3MEHEHNH
KITUMAaTa, PUHITUIIBI

OCYILECTBIISATH paboTy
¢ coOII0ICHNEM IPUHIIUIIOB
OEpEKITUBOTO MPOU3BOJICTBA;

npodecCHOHATBLHOM
NEeSITeTbHOCTH; Iy TH
obecrieueHus

OepexKIIMBOTO OpraHU30BbIBATH pecypcocOepereHus; TPUHIUIIBI
IIPOU3BO/ICTBA, npo¢eCCHOHATIBHYIO ACATENBHOCTh | OEPEKITMBOTO MPOU3BOICTBA;

s heKTUBHO C YYETOM 3HaHUN 00 U3MEHEHUU OCHOBHbBIE HaIlpaBJICHUS
JIeCTBOBATH B KJIMMAaTUYECKUX YCIOBHUM peruoHa M3MEHEHUS KIIMMAaTUYECKUX
Ype3BbIYANHBIX YCJIOBUM perruoHa.

CUTYaIUsAX

2. CTPYKTYPA U COAEPX KAHUE YUEFHOW JUCIUATLIMHBI

2.1. O0beM y4eOHOM TUCHUILVIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pasoBaTebHON NPOrpaMMbl y4eOHOM

JTACHHUILTNHEI 78
B T.4. B ()opMe NMPAKTHYECKOii MOATOTOBKH

BT. 4.
TEOPETHUECKOE 00yUueHne 42
MPAKTHYECKHE 3aHATHS (€CIIU ITPETyCMOTPEHO) 36

CaMocTosTenbpHas pa60Ta

3a4er)

IIpomexyrounas arrecranus (1uddepeHPOBaHHBIN




2.2. TemaTnveckuii jIaH u coaep:xkanne Jucuunauabl bJ1.10 «buoaorus»

HaumenoBanue Conep:kanue ydyeOHOro Matepuaa (0OCHOBHOE M MPO(ecCHOHAIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeEM JIJa0opaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY./Ib (IPH HAJIMYHMH) YacoB | KOMIIeTeHUIHH
1 2 3 4
Pa3nea 1. Knerka — cTpyKTypHO-()YHKIIHOHAJIbHAS ¢IMHHUIA 5 KUBOI'0 16/6
Tema 1.1. Coaepxanue 2 OK 2
buosorus kak CoBpeMeHHbIe OTpaciau OMOIOTHYECKUX 3HAHUHN. CBA3b OMOJIOTUH C IPYTUMHU HAyKaMH: OUOXHMHUS, 2
Hayka. O0mas ouodusuka, Ononnka, renoreorpadus u ap. Posb u mecto 6uonoruu B popMUPOBAHUU COBPEMEHHON
XapaKTepPUCTHKA  |HAYYHOW KapTHUHBI MUpPA. Y POBHU OpraHU3aliK KUBOil Matepun. OO011ast XapaKTepUCTHKA )KU3HH,
KM3HHU CBOICTBA JKUBBIX CUCTEM. XUMUYECKUIN COCTaB KIETOK
Tema 1.2. Conep:xkanue 4 OK -1 OK-2
CTpykTypHO- OK -4
¢pynkunonaabHasa | Knerounas teopus (T. lIBann, M. llneiinen, P. Bupxos). OCHOBHBIE MOJIOXKEHHS COBPEMEHHOM 2
OpraHu3anms KJIETOYHOU Teopuu. TUIIBI KIETOYHON OpraHu3aluy: MPOKAPUOTHUECKUN U 3YKaPUOTUIECKUH.
KJIETOK OOHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE IPOKapUOTHYECKOM KIeTKU. CTpoeHue
9YKapHUOTHYECKOH KieTku. Heknerounsle popmbl )kU3HU (BUpYCHI, OakTeprodaru)
IMpakTnyeckasi padora Ne 1. 2
BupycHbie u 6akTepuanbHble 3a001eBanust. OOIIye TPUHIMITBI HCIIOIB30BAHMUS JIEKAPCTBEHHBIX
BeniecTB. OcOOEHHOCTH MPUMEHEHUS] aHTUOMOTHUKOB.
Tema 1.3. Conepxanue 6 OK-1
CTpyKTypHO- XpomocomHas teopusi T. Moprana. CtpoeHne xpoMocoM. XpoOMOCOMHBIN HAOOp KJIETOK, TOMOJIOTUYHbIE 2 OK-2
(PYHKIMOHAJIbLHBIE | ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOWIHBIA 1 TUTUTONIHBIA Habop. HyxmenHosbie kucnotsr: JTHK,
(paxTopsl PHK naxoxneHue B KJI€TKe, UX CTpOeHue U PyHKIMHU. MaTprudHble IpoIecChl B KJIETKE: pernKaus,
HACJeACTBEHHOCTH | OmocuHTE3 Oeka, pernapanus. [ eHeTHIeCKui KO/ M €T0 CBOMCTBA
IIpakTnyeckas padora Ne 2. 2
Pewrenue 3aau Ha onpeeneHue Nocae 0BaTENbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT B HOPME U B Cllydae
M3MEHEHUS MOCNIeI0BaTeNbHOCTH Hyki1eoTu10B JIHK.
IMpakTyeckasi padora Ne 3. 2
XpomocomHble MyTanuu. ['enHble 3a001€BaHusl.
Tema 1.4. Conepxanue 2 OK-2




OO0men BemecTB 1 | [ToHATHE MeTab0OMM3M. ACCUMIIISIIINS U TUCCUMUJISIIIUA — JIBE CTOPOHBI MeTabonu3mMa. Tunsl oOMeHa 2
NpeBpalieHue BEIIECTB: aBTOTPOQHBIN U TeTepOTpOQHBIH, ad3poOHbINH 1 aHa’poOHBIN. [InacTnyeckuii oOMeH.
JHepruu B kJeTke | DoTocuHTE3. XEMOCHHTES.
Tema 1.5. Conepxanue 2 OK-2
KusneHHbIi HMKJI | KiTeTOYHBIN UKL, €T0 Mepro ibl. MUTO3, €ro CTaJNH U IPOUCXOISIINE IPOIecChl. bruomornyeckoe 2 OK -4
KJIeTku. Muros. 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenune xpomocoM B merose. Kpoccunrosep.
Meiio3 buonornueckuii cMbica Meno3a.
Pasnen 2. Ctpoenue u GpyHKUHMH OPraHu3mMa 22/8
Tema Conep:xkanue 2 OK -2
2.1.Ctpoenue MHOroKJIeTOYHbIE OpraHu3Mbl. B3aMOCBA3b YacTe MHOTOKJIETOUHOTO opranu3Ma. OyHkiusa. Opranbl 2 OK -4
OopraHuszma Y CUCTEMbI OPraHoB. AnmapaTsl opraHoB. ['oMeocTa3 opraHusMa u ero nojjiepkKaHue B MpoLecce

KHU3HEACSITENbHOCTH.
Tema 2.2. Conepxanue OK-2
Dopmbl ®opmbl pa3MHOXKEHHS OpraHu3MoB. becrosoe 1 moynoBoe pazMHokeHne. Bupl Oecronoro 2
Pa3MHOKeHHUs pasMHoxxeHus. [TonoBoe pasmHokeHue. ['ameTorenes y xuBOTHbIX. CliepMaTOreHes3 U OOTeHE3.
OpPraHu3MoOB CrpoeHue noaoBbIX Ki1eToK. OmiIog0TBOpeHue
Tema 2.3. Conepxanue 4 OK -2
Omnrorenes OK-4
pacTeHui, NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOTeHes3 U ero craauu. IloctaMmOpruoHanbHeli epro. 2
*KHBOTHBIX U Craguu nocTamMOpHOHAIBHOIO Pa3BUTHUS Y KUBOTHBIX U UesioBeKa. [IpsMoe u Hempsimoe pa3BUTHE.
YeJi0BeKa buonornueckoe crapenue u cMepTh. OHTOT€HE3 pACTCHUM.

IIpakTuyeckasi pa6ora Ne 4, 2

CoBpeMeHHbIE TEOPUH CTAPEHMUS.
Tema 2.4. Conep:xkanue 4 OK -2
3aKOHOMEPHOCTH OCHOBHBIE TIOHTHS TCHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHMsI raMeT. 3aKoHbI . Menaens 2 OK -4
HacJ1eI0BaHUs (MoHOTHOpUIHOE U TONUTHOPHUIHOE CKpeluBanue). BzaumoeicTBue reHos.

IIpakTnyeckas padora Nes. 2

Pemenue 3anay Ha onpe/eeHrne BEpOITHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB IIPH MOHO-,

TTU-, TOIMTHOPUIHOM M aHAJIU3UPYIOLEM CKPEIIMBaHNUH, COCTABICHHE TeHOTUITUYECKIX CXEM

CKpEIMBaHUS.

Py6exnbIif KoHTpOIJIb Nol
Tema 2.5. Coaepxxanue 4 OK-1
CuemieHHoe 3akonbl T. Moprana. CuemnjieHHOe Hacjle/I0BaHHe TeHOB, HapylieHue cuervieHus. Hacnenosanue 2 OK -2




HacJieJoBaHHuE

NMPU3HAKOB, CHUCIUICHHBIX C ITOJIOM

NPU3HAKOB IIpakTnyeckas padora Ne 6. 2

Pemenue 3aa4 Ha onpe/eneHre BEpOATHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB TPU

CLICTUIEHHOM HacCJIeI0BaHUU, COCTaBICHNE TeHOTUITMYECKUX CXEM CKPEIINBAHUS
Tema 2.6. Conepxanue 6 OK-1
3aKOHOMEPHOCTH N3MeHUYMBOCTH MPU3HAKOB. BHUIbl N3MEHUUBOCTH: HACJIEICTBEHHAS] M HEHACIIEICTBEHHAsI. 3aKOH 4 OK -2
U3MEHYMBOCTH TOMOJIOTUYECKHX PAAO0B B HaciencTBeHHo n3menunBocT (H.M. BaBuno). MyTanmoHHast Teopus OK -4

M3MEHYUBOCTH. BUapl MyTanuii 1 mpuuuHbl UX BO3HUKHOBeHMs. Kapuotum yenoseka. Hacneacrsennbie

3a0o0sieBaHUs YelloBeKa. | eHHbIe U XpOMOCOMHBIE 00J1e3HH ueoBeka. boje3nu ¢ Hacae1CTBEeHHOM

MIPEIPacoIOKEHHOCTHI0. 3HAUEHUE MEIUIIMHCKON T'eHETUKY B IPEJOTBPALICHUH U JICUCHUN

TeHETUYECKUX 3a00JIeBaHMIi YeIOBEKa

IMpakTnyeckasi padora Ne 7. 2

Pemienue 3a1a4 Ha onpe/iesieHHe TUIA MyTalluK [IPH [Iepejaue HaclIeICTBEHHbBIX PU3HAKOB,

COCTaBJIEHUE TCHOTHUIIMYECKHX CXEM CKpEIIUBaHUSI.
Paznen 3. Teopus 3Bo/1I0NMH 8/2
Tema 3.1. UcTtopus | Coaep:xkanue 2 OK-2
IBOJIIOLIHOHHOT O [Tepsrie sBomonnonHble kKoHuenuu (K.b. Jlamapk, JK.JI. broddon). DBomonnonnas teopus Y. 2 OK-4
y4eHHusl. Hapsuna. CuHTeTHYECKAasi TEOpUS IBOJIIOLMH U €€ OCHOBHBIE MOJIOKEHUS.
Muxpossomouust | Mukpossosorus. [Tomynsnus kak aJieMeHTapHast €MHUIA SBOIIOIUH. [ eHeTHUeCKrue OCHOBEI

ABOJTIONINU. DJIEMEHTapHbIE (PaKTOPHI IBOTIONNMU. ECcTecTBeHHBIN 0TOOP — HAaMpaBIAomui (HaKkTop

sBooIMK. Buoobpa3oBaHue Kak pe3ynbTaT MUKPOIBOIIOIIH.
Tema 3.2. Conep:xkanue 2 OK-2
Maxkpossosonusi. | Makpossostonusi. Qopmbl 1 OCHOBHBIE HarpasiieHus: MakpoaBoutonnu (A.H. Cesepios). [lytu 2 OK-4
BosHukHOBeHHME M | TOCTHXKEHUS Onosioruueckoro mnporpecca. Coxpanenue 6mopasHoodpasus Ha 3emiie.
Pa3BUTHE KU3HH I'unoresb! ¥ TeOpUM BO3HUKHOBEHUS KM3HU Ha 3emiie. [TosBieHre nepBhIX KJIETOK M UX SBOJIIOLHUS.
Ha 3emuie [TpokapuoTsl 1 SykapuoThl. [IporcxoxaeHue MHOTOKJIETOYHBIX OPraHn3MOB. BOZHHKHOBEHHE OCHOBHBIX

LIAPCTB 3YKAPHOT.
Tema 3.3. Conepxanne 4 OK-2
IIpoucxoxnenue AHTponosiorus — Hayka o yesnoBeke. CucreMaTHuecKkoe 1ojiokeHue yenaoeka. CXoACTBO U OTIIMYUS 2 OK-4
yeJioBeKa — YeJioBeKa € )KMBOTHBIMU. OCHOBHBIE CTa/IMU aHTPOIOreHe3a. DBOJIIOLNS COBPEMEHHOT'O YEIOBEKa.
aHTpONOreHe3 YenoBedyeckne packl M MX €IWHCTBO. BpeMst Iy TH paccesieHus 4eioBeKa 1mo

ianete.[Iprcrnoco6IeHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM CPEJIbI.




IMpakTuyeckasi padora Ne§8. 2

Bnusiaue reorpaduueckoii cpeapl Ha MOPGOIOTHIO U (PU3UOJIOTHIO YEIOBEKA.
Paznea 4. dxosorus 24/14
Tema 4.1. Conepxanue 2 OK-1
IKOJI0THYeCKHe Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3Iy1IIHAsl, IOYBEHHAs, BHYTPUOPIaHU3MEHHas!. 2 OK-2
(axTopsl U cpeabl | DU3NKO-XUMHYECKHUE OCOOCHHOCTH Cpejl OOMTaHUs OpraHu3MoB. [IpUCcIocoOIeHUS OPTaHU3MOB K KU3HU OK-7
KH3HH B pa3HbIX cpenax. [lonstue sxonoruueckoro akropa. Kinaccuduxanuus sxonoruueckux pakTopos.

[TpaBuno muaumywma FO. JIubuxa. 3akon TonepantHoctu B. Illendopna
Tema 4.2. Conepxanne 6 OK -1
Honynsuus, DKOJIOTMUYECcKasi XapaKTEepUCTUKA BUJIA U TOMYJISIIUU. DKOJIOTMUecKasi HUIla BUAa. DKOJIOTHYECKUE 2 OK-2
coo0mrecTBa, XapakTepucTUKH momyssanuu. CoolIiecTBa 1 SKocUcTeMbl. bHo1ieHo3 u ero cTpykTypa. CBA3HM MEXTy OK-7
IKOCHUCTEMbI opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBI: MTPOAYLEHTbI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEIecTB 1 MOTOK 3HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH.

IMpakTuyeckasi padora Ne9. 2

Tpoduueckue uenu u cetu. OCHOBHBIE ITOKAa3aTENIN IKOCUCTEMbI. buomacca u npoaykuus.

DKOJIOTHYECKHE TUPAMUJIbI YiCcel, OMoMacchl ¥ SHepruu. [IpaBuiio mupaMuasl SHEPTUH.

Py6esxHbIit KOHTpOb No2

IIpakTnyeckas padora Ne 10. 2

Pemienune npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 IEPEHOCY BEILECTBA U SHEPTUU B

HKOCHCTEMAX C COCTaBJICHUE TPOPUUECKHX Ienel 1 MupaMu 6MoMacchl U SHEPTUU
Tema 4.3. Conep:kanue 2 OK-1
buocdepa - buocdepa — xuBas ob6o0uka 3emnu. Pa3sutue npeacrasienuit o ouocdepe B tpyaax B.1. 2 OK-2
rJ100aabHas Bepnanckoro. Obnactu 6uocdeps! 1 ee KOMIOHEeHTHI. JK1Boe BemecTBo 6uocdepsl U ero GyHKIHH. OK-7
IKOJIOTHYeCKAs 3aKOHOMEPHOCTH cylecTBOBaHMs 6rocepbl. OcodeHHOCTH OHOoCchephl Kak I1100anbHOM IKOCUCTEMBI.
cucremMa JluHamuueckoe paBHoBecue B 6nocgepe. KpyroBopoTs! BemecTB 1 OMOr€0XUMUYECKHUE IIHKIIbI.

I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. Biusinue | Coaep:xkanue 6 OK-1
AHTPONOTreHHBIX AHTpOIIOreHHbIe BO3IEHCTBUS Ha Ouocdepy. 3arps3HeHns KaK BUJ aHTPOIIOT€HHOI'0 BO3/I€HCTBUS. 2 OK-2
(¢paxrTopoB Ha AHTpoOTIOTeHHBIE BO3/IeHCTBHS Ha aTMocdepy. Bo3aelicTBust Ha tuapocdepy. Bo3neiicTBust Ha OK-4
onocdepy muTtochepy. AHTpONOreHHbIe BO3JICHCTBUS HA OMOTHYECKHE COOOIIECTBA. Y IIyOJIEHHO U3YYaroTCs OK-7

OTXOJIblI, CBSA3aHHBIC C OMPEICIICHHON podeccueit/crnennaibHOCThIO

IIpakTnueckaspadora Ne 11. 2

OTxoabl NPOU3BOACTBA U UX BIMSHUE HA OPraHu3M U 6uochepy.




IIpakTnyeckas padora Nel2.

Ha ocHoBe ¢enepanbHOro KiaccupuKamoHHOTO KaTajlora OTX0I0B ONPEIEIsATh KJIACC ONacHOCTH
OTXOJIOB; arperaTHOe COCTOSIHUE M (PU3NUECKYI0 (OpMY OTXO0B, 00pa3yroNIMXcs Ha paboueM MecTe / Ha
JTarnax MpOU3BOJICTBA, CBSI3aHHBIE C OMPEeNIEHHOM Mpodeccueil/crennanbHOCTRIO.

Tema 4.5. Biusinue
COIHAJIBHO-
3KOJIOTHYEeCKHX
(axkTopoB Ha
310pOBbHE
yeJi0BeKa

Conep:kanue

310pOBbE U €r0 cocTaBistomue. PakTopsl, MOJIOKATEIBHO U OTPULIATEIBHO BIUAIOIUE HA OPraHU3M
yenoBeka. [Ipobiema TeXHOTEHHBIX BO3/ICHCTBHI Ha 30POBBE UEIOBEKA (IIEKTPOMArHUTHBIE TTOJIA,
OBITOBast XUMUS, U30BITOUYHBIE IITYMBI, paIdaliis U T.I1.). AJlanTanusi OpraHu3Ma 4esioBeka K (pakropam
okpyxatomie cpezpl. [IpuHInnbl hopMUpoBaHUS 340pOBbecOeperaroniero nopeaeHus. Gusnueckas
AKTUBHOCTb U 3I0pPOBbE. BHOXMMUYECKHUE ACTIEKTHI PALIMOHAIILHOTO IUTAHUS.

IIpakTnyeckas padora Ne 13.
['pynmnsl 310poBbsi. OCHOBBI 3aKaIBaHUSL.
Py6esxHbIif KOHTpOIbh Ne3

IIpakTuyeckas pabora Nel4.
Biustane abuotnyeckux (GakTopoB Ha YesIoBeKa (HU3KHUE U BHICOKUE TEMITEPaTyphl).

IIpakTnyeckas padora Nel5.
dakTophl, CHUXKAIONIHE PAOOTOCTIOCOOHOCTH (ITyM, U3HUecKas Harpy3ka, TeMIeparypa).

OK-2
OK-4
OK-7

Paznen 5. buojgorus

B JKU3HHU

8/6

Tema 5.1.
BbuorexHoJsoruu B
JKM3HU KAXKI0T0

Conepxanue

buotexnosorus kak Hayka ¥ mpou3BoicTBO. OCHOBHBIE HAIPABJICHHS] COBPEMEHHOW OMOTEXHOIOTHH.
Mertonas!l 6norexuHosorud. O0BeKTH OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHYECKUX
sKcriepuMeHToB. [IpaBuia novcka u aHaiu3a OMO3KOJIOTHYECKON HH(POPMALIUU U3 PA3ITUYHBIX
WMCTOYHHUKOB (Hay4dHas U yueOHO-HAy4YHas JTUTEpaTypa, CpecTBa MaccoBor nHpopmaiuu, ceth UuTEpHET
U Ipyrue)

IIpakTnyeckas padora Ne 16.
Keiticel Ha ananmm3 I/IH(l)OpMaIII/II/I O HAYYHBIX DTOCTHXXCHUAX B 00J1aCTH T€HETHYECKUX TeXHOHOFHﬁ,
KJICTOYHOM MH)XEHEPUH, MUIIEBBIX OMOTEXHOIOTHH.

IIpakTuyeckas padora Ne 17.
PazButue OMOTEXHOJIOTUH B 006JaCTH MEIMIIMHBI U (hapMalluy, U IPUMEHEHUE UX B )KU3HU YEJIOBEKa.

OK-1
OK-2
OK-4

Tema 5.2.
CoumnajabHo-
THYECKHE
ACIEKThI
OMOTEeXHOJIOr hii

Conepxanue

IIpakTnyeckas padora Ne 18.
DTHYECKHE aCTIeKThl Pa3BUTHS OMOTEXHOJIOTHIA U MPUMEHEHHUE UX B KHU3HH YEJIOBEKa.
PyGexub1it KoHTpOITH Nod

OK-1
OK-2
OK-4




IIpome:xxyTouHnas
arrecraums o
AUCHHUILIMHE

JuddepeHurpoBanHbIN 3a4eT

Bcero:

78




3. YCJIOBUSI PEAJIM3ALIMY YUYEBHOM JUCLUATLIUHBI

3.1. TpeGoBanus kK MaTepHaIbHO-TEXHUYECKOMY 00ecneYeHU 0

Kabuner«buonorum», ocHalieHHbI 000opyaoBaHuEM: MeOenb, 10CKa, MeJ, HAarJsAHbIE TOCOOHS
(KOMIIIIEKTHI Y4eOHBIX TaOMUII, MIIAKaTOB),

MEeXHUYeCKUMU CPeOCmeamu o0yyeHus: KOMIBIOTEp C YCTPOHCTBaMU BOCIPOM3BENEHUS 3BYKa,
MPUHTEP, MYTHTHMEIUA-TIPOCKTOP C IKPAHOM.

3.2. UndopmannoHHoe odecnedyeHre peajn3aluu NporpaMmmbl

OcHogHble UCMOYHUKUL:

1. buonorus. 10-11 xmacc (yriyOieHHBIH YpPOBEHB): YUeOHHK I CpeaHero obmero oopa3oBaHus /
B. H. Apeirun [u ap.]; mox obmieit penakmueit B. H. Speiruna. — 2-¢ 3. — MockBa:
MznarensctBO FOpaiit, 2022.

2. O06yxos, 1. K. buonorus: kKJIeTku U TKaHU: y4eOHOE TTocobue i cpeiHero mpoheccuoHanbHOTo
obpazoBanus / []. K. O6yxos, B. H. KupunenkoBa. — 3-e uzn., nepepal. u gomn. — Mocksa:
W3narensctBo FOpaiit, 2022. — 358 c.

3. buomnorus: yaeOHUK U MPAKTUKYM JJIs CpeiHero nmpodeccuonansHoro oopazosanus / B. H.
Spsirun [u np.]; nox penakueit B. H. Speiruna. — 2-e u3n. — Mocksa: U3gatenscto Opaiit,
2022. — 378 c.

Jlononnumenvhvle UCMOYHUKU:

1. Teinop J. buonorus: B 3 1. T. 1/ JI. Tetinop, H. I'pun, V. Crayt; mox pen.P. Comnepa ; mep. 3-ro
aHrI. u3n. — 14-e uzn. —M. : JlabopaTopus 3HaHu#, 2022 — 454 c.

2. TlaBnosa, E. . Dxonorus: yaeOHUK U IPAKTUKYM JJIsl CPEAHETO MPO(ecCHOHAIBHOTO
obpazoBanus / E. U. ITasnosa, B. K. HoBukoB. — Mocksa: M3narensctBo KOpaiit, 2022. — 190 ¢

3. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe: yaeOHoe mocodue ajisi CpeTHETO
npodeccronanabHoro oopaszosanus / O. 3. Epemuenko. — 3-e uzn., nepepad. u gorn. — Mocksa:
W3narensctBo FOpaiit, 2022. — 236 c.

4. bmnunos, JI. H. Dxonorus: yaedHoe mocobue s cpeaHero npodeccruonansuoro oopazopanus / JI.
H. biunos, B. B. IlonsikoBa, A. B. Cemenua ; mon obmeii pexakiueii JI. H. bimaoBa. — Mockaa:
NznarensctBo FOpaiit, 2022. — 208 c.

Onexmponnvie uz0anus:

1. Buosorus. 10-11 xnacc (yriayOneHHbIH ypoBeHb): yUeOHUK Il CpEAHEro od1ero oopazoBaHus /
B. H. Speirus [u ap.]; mox oOmeit penakuei B. H. Spsiruna. — 2-e u3g. — Mockaa:
WzparensctBo IOpaiit, 2022. — 357 c. — (Hapoanoe npocemienue). — ISBN 978-5-534-15630-
0. — Texct: anmexrponHsIii / O6pa3oBarensHas uiargopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. OOyxos, Jl. K. buosorus: kieTku u TKaHU: yaeOHOE TTOCOOHE I CpeaHETo MTPO(ecCHOHATBEHOTO

obpazoanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e uzn., nepepal. u non. — MockBa:
MznarensctBo IOpaiit, 2022. — 358 ¢. — (IIpodeccuonanpHoe oopazoanue). — ISBN 978-5-
534-07499-4. — Texct: anexkrponHsblit // OOpa3oBatensHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: yueOHUK U PAKTHKYM JJISl CpeIHEro npodeccuonanbHoro oopasosanus / B. H.

Spsirun [u gp.]; nox penakueit B. H. Speiruna. — 2-e u3n. — Mocksa: U3aatensctBo FOpaiit,
2022. — 378 c. — (Ilpodeccuonanproe oobpazoanue). — ISBN 978-5-534-09603-3. — Tekcr:
anexkTpoHHbId // OOpa3oBarensHas maatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/489661



https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JJUCIHUILJINHBI

KoHTponib 1 oleHka pe3yabTaToB OCBOEHUS 00111€00pa30BaTeNIbHON JUCIIUILIMHBI PACKPHIBAIOTCS

yepe3 AMCUUIUIMHAPHBIE pe3yJIbTaThl, HalpaBlieHHbIE Ha (OPMUPOBAHHE OOIIMX U MPOQPECCHOHANBHBIX

KOMITETEHIIHI 10 pa3ziesaM U TeMaM COJepKaHusl yueOHOro MaTepuaa.

PesynbTaTsl 00y4eHHs

Kpurepun onenkn

MeToanl oeHKH

HepequL 3H3HI/II7[, O0CBaUBACMbIX B paMKaX JUCHUIIJIHHDbI

buonorus xak Hayka. OOmras
XapaKTePUCTHKA JKU3HH;

CtpykTypHO-hYyHKIIHOHATBHAS
OpraHu3aIus KIETOK;

CTpyKTYypHO-(YyHKIMOHATIbHBIE
(bakTOpBl HACTIEICTBEHHOCTH;

OOMeH BellecTB U IpeBpalleHue
SHEPruM B KIIETKE;

JKu3HeHHBIN NUKIT KJIETKU. MUTO3.
Meiio3;

CrpoeHue oprannsma;

®opMbI pa3MHOKEHUS
OpTraHU3MOB;

OHTOTEHE3 PACTeHH, )KUBOTHBIX U
YeloBeKa;

3aKOHOMEPHOCTH HACTIEOBaHUS
CuenjeHHoe Hacle0BaHue
MIPU3HAKOB;

BaKOHOMepHOCTI/I HU3MCHYNBOCTH,

HcTopus 3BOIIOLMOHHOIO YYEHUS.
MuxkposBonronus
MaxkpoaBontonus;

BoO3HHMKHOBEHHE U pa3BUTHE
JKH3HH Ha 3eMiie
[IporcxoxaeHHe YeIoOBeKa —
aHTPOTIOTCHE3;

Dkosorndyeckue (HakTopbl U CPeJIbl
KH3HU;

[Momynsus, cooOriecTna,
YKOCHCTEMBI;

- AKTyaJIbHBIN
npodeccroHaNbHBIN U
COITMaJIbHBIN KOHTEKCT, B
KOTOPOM MPUXOAUTCS
paboTaTh U KHUTh;
-MCTOYHUKH UH(DOpMAINK U
pecypchl Ui pelIieHus 3a1a4
u npo0iieM B
poeCCUOHAITBHOM W/WITH
COLIMAJIbHOM KOHTEKCTE;

- QJITOPUTMBI BBIITOJTHCHUS
paboT B mpodeccruoHanbHON
M CMEKHBIX 00JIaCTIX;
-MeTObl PadOTHI B
po¢eCCUOHAIIBHON U
CMEXHBIX chepax;

- CTPYKTYpY IUTaHA IS
pelleHus 3a1ay;

- TIOPSIJIOK OTICHKHU
PE3YNIBTATOB PEIICHUS 3a/1a4
npodeccrnoHaTbHOM
JeSITeIbHOCTH
HOMEHKJIaTypa
MH(OPMALIMOHHBIX
HMCTOYHUKOB, IPUMEHSIEMBIX B
npodeccroHanbHOM
JeSATCIILHOCTH;

- IPUEMBI CTPYKTYpPUPOBAHUS
uH(popMaLnu;

- ¢popMat opopmIIeHUS
pe3yIbTaTOB MOMCKA
uH(pOpMaIi1, COBpEMEHHbBIE
CpPEACTBA M YCTPOMCTBA
nH(pOpMaTU3ALINY;

- MIOPSIJIOK UX IPUMCHCHHS U
MporpaMMHOE 0OecTeueHue
B IIpoeccroHaTbHOM
NeSITeIbHOCTH B TOM YHUCJIE
C MCIIOJIb30BaHUEM
M(POBBIX CPEICTB
TICUXOJIOTHYECKHE OCHOBBI
NesITeIbHOCTH KOJUIEKTHBA,
TICUXOJIOTHYECKHE

@pOHTAIBHBIN ONPOC
TectupoBanue

Py6esxHbIil KOHTPOIIB




Bbuocdepa - rnobanpHas
9KOJIOTMYECKasi CHCTEMA;

BrusiHue aHTpONOTeHHBIX
(dakTopoB Ha Ouochepy;

Brausinue coruanbHo-
9KOJIOTHYECKHX (haKTOPOB Ha
310pOBBE YEJIOBEKA;

buoTtexHoIOTHUH B JKU3HHU Kaxxaoro,
COHH&HLHO-BTI/I‘{GCKHG ACIICKTHI

OMOTEXHOJIOTIXapaKTePUCTHKA
KU3HU;

0COOEHHOCTH JTUYHOCTH;
OCHOBBI ITPOEKTHOU
ACATCIIbHOCTHU

MpaBuiia YKOJIOTUYECKOMN
0€30MacCHOCTH MIPU BEACHUHU
npo¢eCcCuOHATBHON
ACATCIIbHOCTH,

- OCHOBHBIE PECYpCHlI,
3aJ1€ICTBOBAHHBIC B
npo¢eCcCHOHATBHON
ACATCIIbHOCTH,

- MyTH 0OecTIeUeHHsI
pecypcocOepekeHus;

- IPUHIUIIBI OEPEKINBOTO
MIPOU3BOJICTBA;

- OCHOBHbIE HaIpaBJICHU
NU3MCHCHHS KIIMMAaTHYCCKUX
YCIIOBUI pErHOHA.

IlepeyeHb yMeHHii, 0CBaBaeMbIX

B PAMKaXx JUCHUIIIMHBI

- IPUMCHATDh 3HAHUA JJIA pEIICHUA
TCHCTUYCCKUX 3aJ1a4,

- pa3paboTaTh JICHTHI BPEMCHH C
XapaKTEpUCTUKOM ITAIOB
OHTOI'€HE3a OTACIIBHON IPYIIIbI
YKUBOTHBIX U 4EJIOBEKA I10
MHUKpOTpyIIam

- pacro3HaBaTh 3aJauy W/WUin
npobiemy
BIIPO(ECCHOHATTEHOM H/HITH
COIIMAJIbHOM KOHTEKCTE;

- aHaJM3UPOBATH 33]a9y
W/Uiy Tpo0JIeMy U BBIIEIATh
€€ COCTaBHBIC YaCTH;

- OTIPE/ICTISATH ATAIBI PEIICHUS
3a/1a4w;

-BBISABJIATH U 3P(HEKTUBHO
UCKaTh UH(POPMAIIHIO
HEOOXOIUMYIO JUIS PEUICHHUS
3a]1auu W/UITU IPOOJIEMBI;
-COCTaBIISITh IJIaH ACUCTBUS;
OTIPEETISATH HEOOXOANMBIE
pecypchr,

- BIIQJICTh aKTYaJIbHBIMHU
MeToAaMH pabOThI B
npodeccruoHaNbHOM 1
CMEXHBIX chepax;

- pean30BHIBATh
COCTaBJICHHBIN IIJIaH;

- OIICHUBATh PE3yNIbTAT U
MHOCJIIENCTBUS CBOUX IEUCTBUNI
(caMOCTOSITENTEHO UJIH C
MTOMOIIIbIO HACTABHUKA)

- OmpeaensTh 3amadl s
moucka nHdopManuu;

- OmpenensTh HeoO0XOauMbIe
WCTOYHUKH UHPOPMALINH;

- IJIAHUPOBATH Iponece

3anonHeHue CPaBHUTEIBHOU
TaONMMIBI CXOACTBA W pa3Inuni
O01000BEKTOB

[IpencraBnenne yCTHBIX
COOOILIEHUH U Mpe3eHTaUI

OHCHI/IBaeMaSI AUCKYCCHA I10 TCMC




TIOVICKA; CTPYKTypUPOBAThH
noJty4aemMyto HH(OpMaIuio;

- BBIIEIATD HanOoee
3HAYUMOE B nepeyHe
uHpOpMaINH;

- OIICHMBATh IPAKTHYECKYIO
3HAYMMOCTD pe3yabTaToOB
[TOMCKA;

- oopMIATH  pe3ysIbTaThI
MOWCKa, IPUMEHSATHh CPEICTBA
MH(POPMALIMOHHBIX
TEXHOJIOTUH Ui PEUICHHUs
npodeccuoHaNbHBIX 33]1a4;

- HCIIOJIb30BaTh COBPEMEHHOE
porpaMMHOe oOecrieueHue;

- HCIIONIb30BaTh pa3IMYHbIC
nuppoBble  CpelncTBa IS
peteHust TpoQecCHOHaTbHBIX
3ajady;

- OpraHu3OBBIBaTH PadOTy
KOJIJICKTHBA U KOMaH/IbI;

- B3aNMOJENCTBOBATH C
KOJIJIETAaMH,  PYKOBOJICTBOM,

KITHCHTaMHU B X0J1e
npodeccrnoHanbHOM
JESITeTbHOCTH;

- coOI01aTh HOPMBI
AKOJIOTUYECKOMN
0e30I1aCHOCTH;

- ONpEeIeNATh HampaBICHUsS
pecypcocOepekeHus B
paMKax TpoQeCcCHOHAIBHON
JeSITeIIbHOCTH o
CIENHATBHOCTH;

- OCYILIECTBIIATH PaboOTy

C COOMIOICHHEM TPHUHITUIIOB
OepeKIMBOTo MPOU3BOCTBA;
- OpraHU30BBIBATH
poeCCHOHATILHYIO
JeSITeTbHOCTD

C yyeToM 3HaHUHl 00
W3MEHEHHH  KIIMMATHYECKHIX
YCJIOBUM peruoHa




