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1. OBIIASI XAPAKTEPUCTUKA PABOYEH MPOT'PAMMBbI YYEBHOM JUCITATLIAHBI
B/1.10 BUOJIOTUA

1.1. MecTo y4eOHO# TUCHUIUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENHAJINCTOB
cpeaHero 3BeHa: OOmeoOpa3oBarenbHast AucHuIUIMHa «bromorus» n3ydaercss Ha 6a30BOM YpOBHE B
00meo0pa3oBaTeIbHOM — IIMKJIE ~ Y4eOHOro  IIaHa WM SBISETCS  O0s3aTeNbHONW  YacThIO
o0meoOpa3oBaresnibHOro IMKiIa obpazoBatenbHoit mporpammbl CIIO B coorerctBun ¢ ®PI'OC mo
cneuuanbHocTy 43.02.16 Crienuanyct no TypusMy U rOCTEIPUUMCTBY.

1.2. llesu U IUIAaHUPYeMble pPe3yJbTAThl 0CBOCHHS AUCHUIIIUHBI:

Henp gucuurumvHel:  (GOpMHUpOBaHHME Yy CTYACGHTOB TMPEJICTABICHUS O CTPYKTYpHO-
(YHKIIMOHATLHON OpPTaHU3aIMH JKUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI NMPHUHSATHUS pEIICHUH B
OTHOIICHUH OOBEKTOB KUBOM MPHUPOJIBI U B POU3BOACTBEHHBIX CUTYAITUSIX.

Kon YmMmenus 3Hanus
IIK, OK
OK 01 pacro3HaBaTh 3aJa4y W/Win aKTyaJIbHBIN
Bri6upath ciocoObl | mpobiemy B mpodeccrnoHaTbHOM npodeccuoHaNbHbIN U
peleHns 3a1aq U/WIIN COITMAIBHOM KOHTEKCTE; COLIMAJIbHBIA KOHTEKCT, B
npodeCcCuOHAIBHON aHAJM3UPOBATH 33/1a9y H/WIH KOTOPOM MIPUXOIUTCS paboTaTh
JEATENBHOCTH npoOJeMy U BBIIEIATH €€ COCTaBHbIE | M KUTh; OCHOBHbIE HCTOUHUKHU
MIPUMEHUTEIHHO YacTH; ONPEIENISITh STAlbl pelieHusl | HH(OPMALUU U PeCypChl It
K pa3JIMYHbIM 3aJauu; BBIABIATH U Y3PPEKTUBHO peleHus 3a1a4 U mpooseM B
KOHTEKCTaM HCKaTh HHPOPMAIHIO HEOOXOAUMYIO | TPOPECCHOHAIBHOM W/UITH
JUIS PeLIeHUs 3a7aui U/ UiH COLIMAJILHOM KOHTEKCTE;
po0JIeMBI; aJITOPUTMBI BBITIOJTHEHUSI paboT
COCTaBJIATH IUIaH ACUCTBUS, B IpO(eCCHOHATILHOMN U
OTpeeNATh HEOOXOJUMbIE PECYPCHI; | CMEXKHBIX 00JIACTIX; METOIbI
BJIa/IETh AKTyaJIbHBIMU METOAAMMU paboThl B IpoheCCUOHATBHON U
paboThI B poeccruoHalIbHOM U CMEXHBIX cepax; CTpyKTypy
CMEXHBIX chepax; IUTaHA JUIs PELICHUs 3a/1a4;
peanu30BbIBaTh COCTABIEHHBIN MOPSJIOK OLEHKU Pe3yJIbTaTOB
IUIaH; pelieHus 3a1aq
OLICHUBATh PE3YJbTAT U npodeccuoHanbHOM
NIOCIIEACTBHSI CBOUX JIEHCTBUI JESATEIBHOCTH
(caMOCTOATENBHO WIIH C TOMOIIBIO
HAaCTaBHUKA)
OK 02 ONpPEAEIIATh 3aJa41 Ul TOMCKA HOMEHKJIaTypa
Hcnons3oBath uH(bOpMalnu; ONpeAesATh MH(GOPMaLIMOHHBIX HCTOUYHUKOB,
COBPEMEHHBIE HE00XO0IMMbIE HCTOUHUKHU IIPUMEHSEMBIX B
CpeacTBa MOUCKa, uH(bOpMalny; TUIAaHUPOBATh npodeccuoHanbHOM
aHaJM3a u IIPOLIECC MOUCKA; CTPYKTYPUPOBATh | AEATEIbHOCTHU; IPUEMBI
MHTEPIIpeTaluu MOJTy4yaeMyto HHPOpPMAIHIO; CTPYKTYpHUPOBAHHUS
uHpOpMaLny, U BBIJIEJIATh HanOoJiee 3HaYMMOE B uHpOpMaILNH;
nH(pOpPMallMOHHbIE nepeyHe HHpopMaIuy; dbopmat opopmiieHus
TEXHOJIOTUH IS OLICHUBATh MTPAKTUYECKYIO pE3yJIbTaTOB ITOUCKA
BBITIOJTHEHMSI 3a/1a4 3HAYUMOCTb PE3YyJIbTATOB IOUCKA; nH(pOopMaluu, COBPEMEHHbIE
npodecCHOHATBHON | 0(hOPMIIAThH Pe3yIbTaThl IIOUCKA, CpEIICTBA U YCTPOMCTBA
JeSITEIIbHOCTH IPUMEHSTh CPE/ICTBA nH(pOpMaTU3aLKU; TOPSATOK UX
UH(POPMALMOHHBIX TEXHOJIOTHH A1l | IPUMEHEHUS M IPOrpaMMHOE




pernienus npodeccuoHaIbHBIX
3aj1ay;

UCTIOJIb30BaTh COBPEMEHHOE
porpaMMHOE 00ecTICUeHHE;
UCTIOJIb30BaTh Pa3IHUHBIC
U(PPOBBIE CPEACTBA IS PEIICHUS
npohecCHOHANBHBIX 3a7a4

obecrieueHue

B NpodeCcCHOHATBHOM
ACATCIIBHOCTHU B TOM UHCJIC

C HMCIIOJIb30BaHUEM ITUPPOBBIX
CpEICTB

OK 04 D¢ddexruBHO
B3aMMO/ICVICTBOBATh
u paboTaTh B
KOJUIEKTUBE U

OpraHU30BBIBATH PAdOTY
KOJIJICKTHBA U KOMaH/BI,
B3aMMO/JICHCTBOBATh C KOJIJICTAaMH,
PYKOBOACTBOM, KIIMCHTAMH B XOAC

IICUXOJIOTHYECKHNE OCHOBBI
JACATCIIbHOCTH KOJIJICKTHBA,
MICUXOJIOTHYECKHE OCOOEHHOCTH
JIMYHOCTH, OCHOBBI HpOCKTHOﬁ

KOMaHJIe podhecCHOHANIBHOM e TENbHOCTH JIESITEIIbHOCTH

OK 07 coOIr0AaTh HOPMBI 3KOJIOTUYECKOH | IIPAaBUJIA IKOJIOTUYECKOU
CopnelicTBOBaTh 0€30MacHOCTH; ONPEIEISTh 0€30MMacHOCTH NP BEICHUU
COXPaHEHHUIO HaIpaBJICHUS pecypcocOepekeHus B | mpodecCuoHanbHOM
OKpYXaromieu cpenpl, | paMkax npoheccuoHaIbHOM JeSITENIbHOCTH; OCHOBHbBIE
pecypcocOepeKeHuI0, | ASSITENBHOCTH IO CIIEHUATbHOCTH pecypchl, 3aJIciICTBOBAHHEIC B
MPUMEHSTH 3HAHUS OCYIIECTBIISATH PadOTy npodeccuoHanbHOMI

00 U3MEHEHUHU C COOJIFO/ICHEM TIPUHIIATIOB JESITEIIBHOCTH; Ty TH
KJIUMaTa, IPUHIUIBL | OEpEeKIMBOTO MPOU3BOICTBA; obecrieyeHus

OepeKITMBOTO OpraHU30BbIBATH pecypcocoepexeHus;
MIPOU3BO/ICTBA, npohecCHOHANBHYIO IeATEIbHOCTh | IPUHLHUIIBI OEPEKIUBOTO

3¢ (heKTHBHO C YYETOM 3HaHUU 00 U3MEHEHUU MIPOU3BOJICTBA; OCHOBHBIC
JIEeHCTBOBATH B KJIMMaTHYECKUX YCJIOBH peruoHa HaIpPaBIICHUS] U3MEHEHUS
YpE3BbIYANHBIX KIIMMaTUYECKUX YCIIOBUI
CUTYaLIUAX peruoHa.

2. CTPYKTYPA B COAEPX KAHUE YUEFHOW JUCIUTLIMHBI
2.1. O0beM y4eOHO# TMCHUTIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeIbHOM MPOrPaAMMbI Y4e€OHOM U CIUTIIUHbBI

78
B T.4. B JopMe NPAKTHYECKOH MOAr0TOBKH
BT. 4..
TEOPETUUECKOE 00yUueHue 42
MPAKTUYECKHE 3aHATHS (€CIIN TPETYCMOTPEHO) 36

CamocrosTensHas pa60Ta

IIpomexyTouHnasi arrecranus (JuddepeHunpoBaHHbIN 3a4eT)




2.2. TemaTH4eCKHUii JIAH U COJIeP:KaAHNE TUCIUTTHHBI

HaunmeHoBaHnmne Conep:kanue yue0HOro Matepuasa (0CHOBHOe U NMPodeccCHOHATbHO-OPHEHTHPOBAHHOE), O6bem | Dopmupyembie
pa3aesioB u TeEM JIJa0OpaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY./Ib (IPH HAJIMYHMH) 4acoB | KOMIETeHUNH
1 2 3 4

Pa3nen 1. Knerka — cTpyKTYpPHO-(YHKIHOHAJILHAS €IMHUIIA *KMBOT'0 16/6
Tema 1.1. Conep:xanue 2 OK 2
buonorns kak CoBpeMeHHBIE OTpaciii ONOIOTHYECKUX 3HaHUH. CBsI3b OMOJIOTHH C IPYTUMH HAyKaMu: OMOXUMUS, 2
Hayka. O6uan ouodusuka, Ononuka, renoreorpadus u ap. Posb u Mecto 6uosioruu B popMUPOBAHUN COBPEMEHHOM
XapaKTePUCTHKA  |HAyYHOU KapTUHBI MHUpa. Y POBHH OpraHU3aIMy )KUBOK MaTepuu. OOmmas XapakTepuCTHKa KU3HHU,
JKH3HHU CBOMCTBA YKUBBIX CHCTEM. XMMHYECKHH COCTaB KIIETOK
Tema 1.2. Conep:xanue 4 OK -1 0K-2
CTpyKTypHO- OK-4
¢pynkuunonaabHas | Kimerounas teopus (T. [lIBann, M. Ineiinen, P. Bupxo). OCHOBHBIE MOJI0XEHUS COBPEMEHHON 2
OpraHu3aums KJIETOYHOU T€OpUHU. THUIBI KIETOUHOU OpraHU3aliu;: MPOKAPUOTUYECKUI U DYKaPUOTUUECKUH.
KJIETOK OOHOKIIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe MPoKapuoTHIeCKoi KiIeTku. CTpoeHue

JYKapHOTHYECKOH KIeTKu. Hexirerounbie popmbl xKu3HU (BHPYCHI, OakTepruodarm)

IIpakTuueckasi pa6ora Ne 1. 2

Bupycubie u 6aktepuanbHble 3aboneBanus. OO0IIKe TPUHIIUIIBI HCTIOIH30BAHMS IEKAPCTBEHHBIX

BerecTB. OCOOCHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.
Tema 1.3. Coaepxanue 6 OK-1
CTpyKTypHO- XpomocomHas teopusi T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTUYHbIE 2 OK-2
(pYHKUHMOHAJBHBIC | U HETOMOJIOTHYHBIC XPOMOCOMBI, TaIIONIHBIA U TATLIOUIHBIA Ha0op. HyknenHoBbie kuciotsl: JTHK,
(paxTopsl PHK naxoxaeHue B KJIE€TKe, UX CTpOCHUE U PYHKIMH. MaTpuyHbIe POIECCHI B KIIETKE: PETLTUKALIUS,
HACJIeACTBEHHOCTH | OuocuHTe3 Oenka, penapanus. | eHeTHIeCKuii KOl M er0 CBOHCTBA

IIpakTuueckasi pa6ora Ne 2. 2

Pemenue 3a1au Ha onpe/ieieHrne MOCIeI0BaTEIbHOCTH HYKICOTHIOB, AMUHOKHUCIIOT B HOPME H B CITy4yae

M3MEHEHMS MocieaoBaTenbHOCTH HykieoTuaoB JJHK.

IIpakTnuyeckas padora Ne 3. 2

XpomocomHbIe MyTauu. [ eHHbIe 3a00IeBaHUS.
Tema 1.4. Conep:xanue 2 OK -2
OOmen BemecTB 1 | [TonsiTue MeTaboIM3M. ACCUMUJISIIIAS U TUCCUMMJISIIIAS — JIBE CTOPOHBI MeTabosm3Ma. Turel oOMeHa 2




NnpeBpalieHue BEIIIECTB: aBTOTPOQHBII U TeTepoTpO]HBIH, a3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuii oOMeH.
JHepruu B KJjeTke | ®oTocuHTEe3. XEMOCHUHTES.
Tema 1.5. Coaepxanue 2 OK -2
KuzHenHplil UK | KileToYHBIH UK, €10 epruo/Isl. MHUTO3, €ro CTaJiH U MPOUCXOSIINE polecchl. bruonornyeckoe 2 OK-4
KJIeTkn. Muros. 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenune xpomocoM B meiose. Kpoccunrosep.
Meiio3 buonorunueckuii cMbIc Melo3a.
Pasnen 2. Ctpoenue u GpyHKUHMH OPraHusmMa 22/8
Tema Conepxanue 2 OK -2
2.1.Ctpoenue MHoOroKJIeTOYHbIE OpraHu3Mbl. B3anMOCBsI3b YacTelt MHOTOKIIETOYHOTO opranu3ma. Oynkius. Opransl u 2 OK-4
OpraHuszma CUCTEMBI OpraHoB. ATmapaTsl opraHoB. ['oMeocTa3 opraHusMa u ero nojjiepkaHue B Mporecce

KU3HEIESITEIbHOCTH.
Tema 2.2. Coaep:xanue OK-2
®opmMbI ®opMbl pa3MHOXKEHHs OpraHnu3MoB. becronoe u nonoBoe pasmMHoXkeHUe. Busl 6ecrionoro 2
Pa3sMHOKeHHS pasMHoxeHus. [TonoBoe pazmHokeHue. ['ameTorenes y UBOTHbIX. CriepMaTOreHe3 U OOTEHES.
OPraHu3MoB CrtpoeHnue nojoBbIX Ki1eToK. Omiog0TBOpeHne
Tema 2.3. Coaepxanne 4 OK -2
Onrorenes OK-4
pacreHmuii, NHnuBuayasbHOE pa3BUTHE OPraHU3MOB. DMOpPHOTEHE3 U ero ctaauu. [locTaMOpruoHaNbHBIN TEPUOI. 2
*KMBOTHBIX H Craguu mocTaMOpHOHATBHOTO Pa3BUTHS Y )KUBOTHBIX U YenoBeKa. [IpsMoe u Hempsimoe pa3BUTHE.
yeJioBeKa buonoruueckoe crapenue u cMepTb. OHTOT€HE3 PACTEHUH.

IIpakTuyeckasi padora Ne 4. 2

CoBpeMeHHbIE TEOPUH CTAPECHHUSL.
Tema 2.4. Coaepixanue 4 OK-2
3aKOHOMEPHOCTH OCHOBHBIE TIOHATHS TCHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl [. Menaens 2 OK-4
HACJICI0BAHUA (MoHOTHOpHIHOE M MONUTUOPUIHOE CKpelirBanue). BzanmoeiictBue reHos.

IIpakTHyeckas padora Ne 5. 2

Pewienue 3a1au Ha onpeiesieHue BEPOSITHOCTY BO3HUKHOBEHMSI HACJIE/ICTBEHHBIX IPU3HAKOB IPU MOHO-,

T, TIOJIUTHOPHUTHOM M aHAIM3UPYIONIEM CKPEIIMBAHUH, COCTABICHUE TEHOTUITMYECKUX CXEM

CKpEIIUBAHHUS.
Tema 2.5. Conepxanue 4 OK-1
CuenJjieHHOe 3akonsl T. Moprana. CuerieHHOe HacjieIoBaHHe TeHOB, HapylIieHue cuerieHus. Hacinenosanue 2 OK-2
HacJe/l0BaHue MIPU3HAKOB, CLIETIFICHHBIX C [TOJIOM




NPHU3HAKOB IIpakTnyeckas padora Ne 6. 2

Pemenue 3amad Ha onpenereHNe BEPOSITHOCTA BOSHUKHOBEHHSI HACIICICTBEHHBIX MIPU3HAKOB MPHU

CIIETUICHHOM HACJIEIOBAaHUH, COCTaBICHUE TeHOTUITUYECKIX CXEM CKpEIIMBAHU
Tema 2.6. Conep:xanue 6 OK-1
3aKOHOMEPHOCTH M3MeHUYMBOCTH MPU3HAKOB. BHUIbl U3MEHUMBOCTH: HACJICICTBEHHAS] U HEHACIICICTBEHHAS. 3aKOH 4 OK-2
H3MEHYUBOCTH TOMOJIOTHYECKUX PSAIOB B HacheacTBeHHON m3meHunBocTy (H.W. BaBunos). Myraiimonnas teopus OK-4

M3MEHYMBOCTH. BHUIbI MyTalMii 1 IPUYUHBI UX BO3HUKHOBEeHUsA. Kaprnotun yenoseka. HacneacTBeHHbie

3a00s1eBaHus yenoBeKka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YesioBeKa. bojie3Hu ¢ HacleICTBEHHON

MPEAPACTIONOKEHHOCTHI0. 3HAYEHUE MEAUIIUMHCKON T€HETUKU B MPEJOTBPAILICHUH U JICUCHUN

TEHETUYECKUX 3a00JIeBaHUH YelIOBEKa

IIpakTuueckasi pa6ora Ne 7. 2

Pemienue 3a1au Ha onpeeraeHUe TUIIA MYTALMK NIPU NIepeaade HACAEACTBEHHbIX IPU3HAKOB,

COCTaBJICHHE TEHOTUITUYECKUX CXEM CKPEIIMBAHUSI.
Pa3znen 3. Teopusi 3BoTIOIUA 8/2
Tema 3.1. Uctopus | Conep:xxanue 2 OK -2
IBOJTIOIMOHHOTO [Tepsrie aBomononnsie kouuenuu (JK.b. Jlamapk, XK. JI. broddon). DBomornmonnas teopus Y. 2 OK-4
YUYEHHUsl. Japsuna. CuHTETHUUYECKAs! TEOPUS HIBOJIIOLMU U €€ OCHOBHBIE MTOJIOKEHUSI.
Muxkpo3Bosrouus MuxkposBontouus. [Tomynsuusa kak 3JieMeHTapHas €IMHUIA SBOJIOIMHU. [ eHeTuYeCKrne OCHOBBI

ABOJIIONNUN. DJIEMEHTapHbIE (haKTOPHI IBOTIONNU. ECcTeCTBeHHBIN 0TOOP — HAMpaBIAtomul (HaKTop

sBomonHK. Bumoobpa3oBanue Kak pe3yinbTaT MUKPOIBOIIOIUH.
Tema 3.2. Conep:xanue 2 OK -2
Maxkpossosarounsi. | Makpossomtonusi. Dopmbl 1 OCHOBHBIC HarpaBiieHus: MakpodBotonuu (A.H. Ceseprios). [lytu 2 OK-4
BosHuKHOBEHME M | TOCTHKEHUS Onosoruueckoro nporpecca. Coxpanenue 6nopasHooOpaszus Ha 3emiie.
pa3BUTHE KU3HU ['mmotess 1 TeOpuKM BO3HUKHOBEHUS KM3HU Ha 3emuie. [1osiBIIeHHEe MEePBBIX KIETOK M X YBOJFOIHS.
Ha 3emJie [IpokapuoTsl 1 3ykapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHIE OCHOBHBIX

LIapCTB AYKAPHUOT.
Tema 3.3. Conep:xanue 4 OK -2
IIpoucxoxnenue AHTpONOJIOTHS — HayKa 0 uenoBeke. CUcTeMaTHYeCKOe MOJI0KEeHUE yenoBeka. CXOACTBO U OTINYMS 2 OK-4
YyeJI0BeKa — YeJIoBeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTAJH aHTPOIOTEHE3a. DBOJIOLNS COBPEMEHHOTO YEIOBEKa.
aHTponoreHes UYenoBedeckue pachl U X €AMHCTBO. Bpemst u ImyTH paccesieHus 4eJoBeKa 1o

anere. I lpucrnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBUSM CPEJIbI.

ITpaxkTHyeckas pagora Ne 8. 2

Brnusinue reorpadudeckoii cpenbl Ha MOP(OIOTHIO ¥ PUIUOTOTHIO YEIIOBEKA.




Pa3gea 4. dkojorus

24/14

Tema 4.1. Conep:xanue 2 OK-1
IKOJI0rHYecKue Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIITHASL, TOYBEHHAs!, BHYTPUOPIaHU3MEHHAs!. 2 OK -2
(paxTopel M cpeabl | OU3NKO-XUMHUYECKHE OCOOCHHOCTH cpe o0uTanus opranu3MoB. [Iprucrnocobaenns OpraHu3MoB K KU3HU OK -7
JKU3HH B pa3HbIX cpeaax. [lonarue sxonornyeckoro pakropa. Knaccupukanus skonornyeckux GakTopos.

[IpaBuno muaumywma 0. JInbuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. Conep:xanue 6 OK-1
Honynsinus, DKOJIOTMY€eCcKasi XapaKTEepUCTHKA BUJIA U TIOMYJISILUNA. DKOJIOTMYECcKasi HUlla BUJa. JKOJIOTUYECKHE 2 OK -2
coodmiecTBa, XapakTepucTHkH nomyssanuu. CooOlriecTBa 1 SKocHcTeMBI. brorieHo3 u ero ctpykrypa. CBSI3u Mex1y OK -7
IKOCHCTEMBI opranuzMamu B 6uorieHo3e. CTpyKTYpHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MTPOAYIIEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopot BeIecTB ¥ MOTOK 3HEPTUH B 3KocHcTeMe. Tpoduueckue ypoBHH.

IpaxkTuyeckas pagora Ne 9. 2

Tpoduueckue nenu u cetn. OCHOBHBIE TOKA3aTENN SKOCUCTEMBI. bruomacca v mpoayKIusi.

DKoJIorn4yecKre NUpaMuibl yuces, 6uomaccsl ¥ sHepruu. [IpaBuiio nupaMuisl 3HEpPrum.

IpakTuyeckas pagora Ne 10. 2

Pemienne nmpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/IaHUH 10 MIEPEHOCY BEIIECTBA U DHEPTUH B

9KOCHCTEMAX C COCTABJICHUE TPOPUUECKUX IIenel 1 MupaMu OMOMacchl U SHEPTUU
Tema 4.3. Conepxanue 2 OK-1
Buocgepa - buocdepa — xxuBas o6onouka 3emnau. Pazputue npencrasnenuii o buochepe B Tpynax B.U. 2 OK-2
rJ100aabHas Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdepsl U ero QyHKIHH. OK -7
IKO0JIOTHYeCKas 3aKOHOMEPHOCTH CcyliecTBOBaHMs Orocdeprl. OcodeHHocTr Orocdepsl Kak ro0aIbHOM IKOCUCTEMBI.
cucremMa JlmHamudeckoe paBHOBecue B Orocgepe. KpyroBopoTsl BeniecTB M OMOT€OXMMHUYECKHE TIHKIIBI.

I'nmoGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. Bnusnue | Conep:xxanue 6 OK-1
AHTPONOTeHHbIX AHTpoOTIOTeHHbIE BO3/IeHCTBUS Ha Onocdepy. 3arps3HeHus KaK BUJT aHTPOIIOTEHHOTO BO3IEHCTBHS. 2 OK-2
(¢axkTopoB Ha AHTpornoreHHsle Bo3ieHCcTBHs Ha aTMocdepy. Bo3neiicTBust Ha ruapochepy. BozneiictBus Ha OK -4
ounocdepy autochepy. AHTPOTIOTCHHBIC BO3JACHCTBHSI HA OMOTHYECKUE coo0IecTBa. YTIIyOJIEeHHO N3YIar0TCs OK-7

OTXOJIbI, CBSI3aHHBIE C OTNIPEACIICHHON Tpodeccueit/crnennaibHOCThIO

IIpakTnyeckas padora Ne 11. 2

OTX0/1bI MPOU3BOJICTBA U UX BIUSHUE HA OPTraHU3M H Ouochepy.

IIpakTuyeckasi padora Nel2. 2

Ha ocHoBe ¢enepaibHOro Kiaccu(UKAIMOHHOTO KaTaJlora OTXOI0B OMPEICIIATh KJIACC OMAaCHOCTH
OTXOJIOB; arperaTHOE COCTOSTHUE U (PU3UUECKYIO OPMY OTXOJI0B, 00pa3yroIuxcs Ha padbouem mecte / Ha




JTamnax Mpou3BOJICTBA, CBI3aHHBIE C OIPEEICHHON Npoeccueil/crenuanbHOCThIO.

Tema 4.5. Bnusinue | Coxep:xkanue 8 OK -2
couMaILHO- 3/10poBbE 1 €ro cocTaBisonue. PaKTOPHI, MOTOKUTEITHHO H OTPHIIATEIHHO BIHAIONINE HA OPTAHU3M 2 OK -4
IKOJIOrMIECKUX uenoBeka. [IpobiieMa TEXHOTEHHBIX BO3/ICHCTBHUI Ha 3/I0POBbE YeIOBEKa (IIEKTPOMATHUTHBIE OIS, OK -7
¢akTopos Ha ObITOBast XUMUS, U30BITOUHBIE LIYMBI, paAHalUs U T.11.). AJlanTaiusl OpraHu3Ma 4esnoBeka K paktopam
310poBbe okpyxatomien cpezpl. [IpuHunns! popmMupoBanus 3710poBbecOeperatomniero nopeaeHus. duznueckas
yeJioBeKa aKTUBHOCTb U 3/10pOBbE. bBHOXMMHYECKHE aCTIeKThl palliOHAILHOTO MMUTAHUS.

IIpakTnyeckas padora Ne 13. 2

['pynnsl 310poBbsi. OCHOBBI 3aKaIMBaHUSL.

IMpakTuyeckas padora Neld. 2

Bnusiane abnotnyecknx (pakToOpoB Ha YesloBeKa (HU3KKE M BHICOKHE TEMIIEPATYPHI).

IIpakTuyeckasi padora Nel5. 2

@DaKTOpBbI, CHIDKAIOLIME PA00TOCIIOCOOHOCTD (1IyM, (PU3MUecKas Harpyska, TeMIeparypa).
Paszgen 5. BuoJorus B JKu3HHU 8/6 OK-1
Tema 5.1. Conep:xanue 8 OK -2
buorexnosornu B | BHOTEXHOIOTUs KaK HayKa ¥ MPOoU3BOACTBO. OCHOBHBIC HANIPABJICHHSI COBPEMEHHOI OMOTEXHOJIOTHH. 2 OK-4
JKM3HH KAXKI0T0 Meronasr 6norexHosorud. O0bEeKTH OMOTEXHOIOIMH. DTHKA OMOTEXHOIOTMUYECKHUX U TEHETHUECKUX

sKcriepuMeHToB. [IpaBuia norcka u aHajin3a OMO3KOJIOTHUECKON HHPOPMAIIUU U3 Pa3INIHBIX

UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTepaTypa, CpesicTBa MaccoBoil nHpopMmanuu, cetb MiHTepHeT

U ApyTHue)

IIpakTuyeckasi pa6ora Ne 16. 2

Keticpl Ha aHanu3 nHGOpPMALMK O HAYYHBIX JOCTHXKEHHUIX B 00JIACTH T€HETHUECKUX TEXHOJIOTH,

KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOT .

[MpakTuyeckasi padora Ne 17. 2

Pa3Butue OMOTEXHOJIOTUH B 006JaCTH MEIMIIMHBI M (DapMalliy, U IPUMEHEHUE UX B )KU3HU YEJIOBEKa.
Tema 5.2. Coaep:xanue 2 OK-1
ConmnanbHo- 2 OK-2
ITHYEeCKHe IIpakTnyeckas padora Ne 18. OK -4
ACIMEKThI DTUYECKUE acTIeKThl Pa3BUTHA OMOTEXHOJIOTHI U MPUMEHEHUE UX B KU3HU YEIIOBEKA.
OMOTEXHOJIOruil
IIpome:xxyTounas
arrecraums 1o JuddepennrpoBaHHbIN 3a4eT
AUCHUILINHE
Bcero: 78




3. VCJIOBUSI PEAJIM3ALINM TIPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCUMILIAHBI

3.1. TpeGoBaHusi K MAaTepHATbHO-TEXHHYECKOMY 00eceYeHUuI0

Kabuner«buonorun», ocHaIEHHBIH 000pyAOBaHHEM: MeOeNb, JOCKa, MEJ, HArJISIHbIC
nocoOust (KOMIUIEKThI y4eOHBIX Ta0JIH1I, IIAKaTOB);

MEeXHUYECKUMU Cpedcmeamu 00yyeHus. KOMIBIOTEP C YCTPOWCTBAMH BOCIIPOU3BEICHUS
3BYKa, IPUHTEP, MYJIbTUMEIUA-TTPOEKTOP C IKPAHOM.

3.2. AudopmanmonHoe odecrieueHne peaau3alnui MPorpaMmmbl

OcHogHble UCMOYHUKIL:

1. buonorus. 10-11 knacc (yriyOiaeHHbIH ypoBeHb): Y4eOHUK ISl CPEIHEro 00Iero
obpazosanus / B. H. Speirus [u ap.]; mox odmieii penakiueii B. H. SIppiruna. — 2-¢ usj.
— Mocksa: UznarensctBo FOpaiit, 2022.

2. OO6yxos, /JI. K. Buonorus: KJIeTku ¥ TKaHH: y4eOHOE TOCOOHUE JIJIsl CPETHETO
npodeccronanbroro oopazosanus / 1. K. O6yxos, B. H. Kupunenkosa. — 3-e u3.,
nepepad. u gon. — Mocksa: UznatenscTBo FOpaiit, 2022. — 358 c.

3. buosorus: y4eOHUK U MPAKTUKYM JJIsl CPEAHEro MpodecCHoHaIbHOro oopasoBanus / B.
H. Speirus [u ap.]; noa penakuueit B. H. Spbsiruna. — 2-e uza. — Mocksa:
WznarensctBo FOpaiit, 2022. — 378 c.

HononnumenvHsie UCMOYHUKU:

1. Teiinop A. buonorus: 8 3 1. T. 1/ /1. Teiinop, H. I'pun, Y. CrayT; nox pen.P. Conepa ;
niep. 3-ro auri. u3a. — 14-e m3a. —M. : JlaGoparopust 3HaHwmit, 2022 — 454 c.

2. TlaBnoma, E. 1. Dxomorus: yaeOHUK U MPAKTUKYM JJISI CPETHETO TPO(HEeCCHOHATTLHOTO
obpasosanus / E. W. TlaBnosa, B. K. HoBukos. — Mocksa: M3aarensctBo IOpaiit, 2022.
— 190 ¢

3. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe: yueOHoe nocodue aisi CpeTHETO
npodeccuonanbHoro oopaszoanus / O. 3. Epemuenko. — 3-e u3j., mepepad. u 101, —
Mocksa: UznatensctBo FOpaiit, 2022. — 236 c.

4. bnunoB, JI. H. Dxonorus: yaebHoe mocobue Aiist cpeHero npodhecCuoHaIbLHOTO
obpasosanwus / JI. H. biunos, B. B. [Tonskosa, A. B. Cemenua ; o o01iei pegakiueit
JI. H. bauaoBa. — Mocksa: M3narensctBo FOpaiit, 2022. — 208 c.

Onexmponnvie uz0anus:

1. Buonorus. 10-11 knacc (yriyOieHHBIH YPOBEHB): YUSOHUK VISl CPETHETO OOIIETO
obpasosanus / B. H. Speirun [u ap.]; mox obieii pepakiueii B. H. SIppiruna. — 2-e u3.
— Mocksa: U3natensctBo FOpaiit, 2022. — 357 ¢. — (Haponanoe npocBenieHue). —
ISBN 978-5-534-15630-0. — Tekcr: anekrponnslii // O6pa3zoBarensHas miatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/509241

2. OOyxos, /JI. K. buonorusi: KIeTku ¥ TKaHH: y4eOHOE MOCOOUE JITIsl CPEIHETO
npodeccuonanproro oopaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepab. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 358 ¢. —
(ITpodeccnonanproe odpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anektpouHbiii // O6pasoBatensHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034



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

3. buonorus: y4eOHUK ¥ MPAKTUKYM JIJIsl CPEAHET0 MpodecCuoHabHOro oopasoBanus / B.

H. Spsirun [u ap.]; nox penakuueit B. H. Spsiruna. — 2-e uzn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 378 ¢. — (Ilpodeccuonanproe oopazosanne). — ISBN
978-5-534-09603-3. — TexkcT: anextponnsiii // ObpazoBatenbHas mwiardopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/489661

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUSA YYEBHOM

JUCHUIIVINHbI

KOHTpOJ'IB n OILCHKa pCE3yJIbTATOB OCBOCHUA O6Hl€06pa3OBaTCHBHOﬁ JUCHUITIIMHBI

PACKPBIBAIOTCA YCPE3 NJUCHUIINIMHAPHBIC PE3YyJIbTAThl, HAIIPABJICHHLIC Ha (1)OpMI/IpOBaHI/Ie O6H_[I/IX

151 HpO(l)eCCI/IOHaJ'ILHBIX KOMIIETCHIIUH 110 pa3aciiaM U TCMaM COJACPIKaHUA yqe6H0ro Marcpurajia.

PesyabTaTsl 00yyeHus

Kpurepun onenkn

MeToabl OIEeHKH

Hepeqeﬂb 3H3H]/lﬁ, 0CBAUBACMbIX B paMKax JUCIHUIIJIUHBI

buonorus kak Hayka. OOrmas
XapaKTEPUCTUKA KU3HH;

CtpykTypHO-(OYHKIIMOHAEHAS
OpraHu3alus KJIETOK;

CTpyKTypHO-(QYHKIIHOHATIbHBIC
(akTOphI HACTIEICTBEHHOCTH,

OOMEH BeLIEeCTB U
npeBpalcHie YHEPTUU B
KIIETKE;

JKW3HEHHEBIN IUKI KIIETKH.
Murto3. Meiios;

CtpoeHue opranmusma;

DopMbl pa3MHOKEHUS
OpraHU3MOB;

OHnToOreHes pacreHui,
’KMBOTHBIX U YEJIOBEKA;

3aKOHOMEPHOCTH HACJICIOBAHUS
CreruieHHOE HACJIEIOBAaHNUE
MPU3HAKOB;

3aKOHOMEPHOCTH
HU3MCHYUBOCTH,

Hcropus 3BOIIOIMOHHOTO
y4eHUsl. MUKpPOIBOIIOLMS
Makpo3BOIIOIHS;

- aKTyaJIbHBIN
npodecCHOHABHBIN U
COIIMAIIbHBIA KOHTEKCT, B
KOTOPOM MPUXOIUTCS
paboTaTh M KUTh;,
-MCTOYHHUKHU UH(OpMAIIH
Y PECYPCHI JUISI peIICHHSI
3a/1a4 v mpooJieM B
po¢eCCHOHAITBHOM W/HITH
COLIMAJIbHOM KOHTEKCTE;

- aJITOPUTMBI BBITIOJTHEHUS
paboTt B
npoeCCHOHATLHON U
CMCKHBIX 00/1aCTsIX;
-METOJIbI Pa0OTHI B
npodeccrnoHabHOM 1
CMEXHBIX chepax;

- CTPYKTYpY IUTaHA IS
peleHus 3a/1a4;

- TIOPSIIOK OIICHKU
pe3yJIbTaTOB PEIICHUS
3asa4 npodeccuoHaIbHON
JeSITeTbHOCTH
HOMEHKJIATypa
MH(pOpPMAITMOHHBIX
HMCTOYHUKOB,
MIPUMEHSIEMBIX B
npodeccrnoHaIbHOM
TeSITeTbHOCTH;

- IPUEMBI
CTPYKTYPHUPOBaHUS
uHpOpMaIINH;

- ¢popMat odopmIIeHUS
pE3yIbTATOB MOKCKA

OpoHTaNIBHBIN OIPOC
TectupoBanue

Py06esxHbBIN KOHTPOJIb



https://urait.ru/bcode/489661

Bo3HUKHOBEHME U pa3BUTHE
JKM3HHU Ha 3eMiie
[IpoucxoxaeHue yenoBeka —
AHTPOIIOT€HE3;

Okonornyeckue (HakTopsl U
Cpenbl KHU3HU;

[Tonynsmwms, coobmecTna,
KOCHCTEMBEI;
buocdepa - rmobansHas
9KOJIOrMYECKasi CUCTEMA;

Bnusanune AHTPOIOTCHHBIX
(dakTopoB Ha buochepy;

Bnusiaue conpaibHO-
AKOJIOTMYECKUX (PAKTOPOB HA
3I0POBBE YEIIOBEKA,;

BI/IOTeXHOJ'IOFI/II/I B JKXU3HU
Ka)kJ[0ro;

ConnanbHO-3THUECKUE ACTIEKTHI
OMOTEXHOJIOTHIXapaKTepHUCTUKA
KHU3HU;

uHpopManuy,
COBpPEMEHHBIC CPECTBA U
YCTpOMCTBA
nH(popMaTH3aINy;

- IOPSIIOK UX IPUMECHECHHUS
Y TIPOTPaMMHOE
obecrnieueHue

B Npo¢eCCHOHATBHOU
JESTEILHOCTH B TOM YUCIIE
C MCIOJIb30BaHHEM
U(POBBIX CPEICTB
TICUXOJIOTHYECKUE OCHOBEI
NeSTeIbHOCTH KOJUICKTHBA,
TICUXOJIOTUIECKUE
0COOEHHOCTH JTUYHOCTH;
OCHOBBI ITPOEKTHOM
JeSTEbHOCTH

MpaBuia YKOJIOTUYECKON
6€301acHOCTH IpU
BEJICHUU
npodeccroHanbHOM
NESATEIILHOCTH,

- OCHOBHBIE PECypCHlI,
3aJ1€iCTBOBaHHBIE B
npodeccroHanbHOM
NeSATEIILHOCTH;

- MyTH o0ecTeueHus
pecypcocOepeKkeHus;

- IPUHIUIIBI OEPEIKITUBOTO
MIPOU3BO/ICTRA;

- OCHOBHBIE HAMPaBICHUS
W3MCHCHHUS
KIIMMAaTHYECKUX YCIIOBHM
perHoHa.

IlepeyeHb YMeHHIi, 0CBAMBAEMbIX B PAMKAX I CIUTLIHHBI

- MNPUMCHATH 3HaHHUA JIA
PEIICHNA T€CHETUYCCKUX 3aaa4;

- pa3paboTaTh JICHTHI BPEMEHU C
XapaKTEPUCTUKON 3TArlOB
OHTOT€HE3a OTAEIbHOU IPyIIbI
YKUBOTHBIX U YEJIOBEKA MO
MHUKpOTpYIIaM

- pacro3HaBaTh 3329y
u/wi npo0ieMy B
po¢eCCHOHAIIBHOM W/HITH
COLIMAJIbHOM KOHTEKCTE;

- aHAJIM3UPOBATh 3a/1a9y
u/unu npobiemy u
BBIJIEIATh €€ COCTaBHBIC
4acTH;

- OTIPECTIATH ATAITBI
pelIeHus 3a/1a4H;
-BBISABJIATH U 3G(HEKTUBHO
UCKaTh UH(OPMAIIHIO
HEOOXOIUMYIO IS
pelIeHUs 3a1a4¥ U/ 1IN
poOJIEMBI;

-COCTaBJISITh IJIaH
JICUCTBUS; ONPENIEIIATh

3amojHEHWe  CPaBHUTEIBHOMN
TaOJIHUIIBI CXOJICTBA U PA3TUUUI
01000BEKTOB

IIpencraBieHue ycTHBIX
COOOIIIEHUH U TIPe3eHTAITUI

OrneHnBaemast JUCKYCCHS 110
TEME




HEO0OXOIUMBIEC PECYPCHI;
- BJIQJICTh aKTyaJIbHBIMU
MeTOoZaMHU paboThI B
npo¢eCCUOHAIBHON 1
CMEXHBIX chepax;

- peain30BbIBaTh
COCTaBJICHHBIN IJIaH;

- OLICHUBATh Pe3yIbTaT U
MIOCIIEZICTBUS CBOUX
NEUCTBUI
(caMOCTOSITENIBHO UJIU C
MTOMOIIIbIO0 HACTABHUKA)

ONPEACTATh 3afayu  Juis
MIOMCKA uHpOpMaILINH;
OIIPEAETATh HEOOXOAUMBIE
UCTOYHUKH HH(OpMAINH;

IUTAHUPOBATh nporecc
MIOUCKA; CTPYKTYpPHUPOBATH
MOJIy4aeMyIo

nH(pOpPMAIINIO;  BBIICISTH
gauboiiee  3HAYMMOE B
nepeyHe HHPopMaIuy;

OLCHUBATH HpaKTI/I‘IeCKYIO
3HAYUMOCTb  PE3yJbTaTOB

ITOUCKA; opopMIIATh
pE3yJIbTaThI MIOKCKa,
IIPpUMCHATH cpeacTBa
MH(POPMALIMOHHBIX

TEXHOJIOTHI IS pelICHUS
npodeccuoHaNbHBIX 3314,
WCIIOJIb30BATh
COBPEMEHHOE
MPOrPaMMHOE
o0ecIeyeHue;
WCIIOJIb30BaTh  Pa3INYHbIC
uuppoBble CpencTBa IS
pelIeHus
npodeccroHaNbHBIX 33129
OpraHMU30BbIBaTH  paboTy
KOJJIEKTUBA U KOMAaH/IBI;
B3aUMO/IEVICTBOBATh c
KOJIJIETaMH,
PYKOBOJICTBOM, KIIMEHTaMH
B Xo7ie mpodeccroHanbHO

JEATSIILHOCTH
co0uro1aTh HOPMBI
3KOJIOTUYECKOMN
0€3011aCHOCTH; ONpPENEeNsITh
HAIpaBJICHUS
pecypcocOepekeHus B

paMKax




npodeccroHabHOM
JeSITeTbHOCTH o
CTEeUATBHOCTH
OCYIIECTBIISATh padboTy

c co0umoIeHueM
MIPUHITUTIOB  OEPEXKITUBOTO
MIPOU3BOJICTBA;
OpTraHU30BBIBATH
poheCCUOHATIBHYIO
JeSITeTbHOCTD

C ydyeToM 3HaHUH 00
W3MEHEHHUU
KJIIMIMATUYECKUX  YCIOBUH
peruona




