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OO61as xapakTepucTuka pabodeil mporpaMMbl y4eOHOTO IpeaMeTa

1.1. MecTto yudeOHOro TpeaMETa B CTPYKType OCHOBHOM 00pa3oBaTeIbHON
IPOrpaMMBbl

YueOuplii  mpeamer — «buonorus»  sBHsSeTcs  00sA3aTENBHOW  YACThIO
0011e00pa3oBaTebHOTO IMHUKJIAa OCHOBHOW MPOQECCHOHAIILHONH  00pa3oBaTeIbHOU
nporpammsl B cootBeTcTBUU ¢ PT'OC CIIO no cnenuansroctu CI1O 38.02.01 DxoHOMHEKA
U OyXTaldTEepPCKUM y4eT (TI0 OTpacysiM).

PabGouass mporpamma cocTaBjieHa Ha OCHOBE TpeOOBaHUU (eaeparbHOTO
rocyJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHJAapTa CpeAHero oOmero oOpa3oBaHMUs,
yTBEpXKJAeHHOr0o MuHuUCTEpCTBOM oOpa3zoBaHuss U Hayku Poccuiickori ®denepanuu OT
17.05.2012 1. Ne 413 (pen. o1 29.12.2014 1. Ne 1645, o1 31.12.2015 1. Ne 1578,29.06.2017
r. Ne 613, ot 12.08.2022 r.) npeabsABIsI€MbIX K CTPYKTYpE, COAEPKAHUIO U PE3yJIbTaTaM
OCBOCHHUS JUCHMUIUIUHBI «bUOJOTHUS», W B COOTBETCTBHUM ¢ PekoMmeHAalusMu 10
peanuzanuu cpeaHero oodiiero oOpa3oBaHUs B IpeieiaX OCBOSHHUSI 00pa30BaTEIbHOM
IpOorpaMMBbl CpeHEro NnpoecCHOHANBHOrO0 00pa3oBaHMsI Ha 0a3e OCHOBHOTO OOLIETO
oOpa3oBaHUs ¢ y4eTOM TpeOoBaHUM (heepallbHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApTOB M  MOJy4yaeMoWl  mpodeccMu  WJIM  CHEUUAIbHOCTH  CPEIHEro
npodeccuonanbHOT0 00pazoBanms (mucbMo «O HampaBieHnH pekomeHaaruin Ne 05-592
or 01.03.2023 r. J[lemaprameHTa TroCyJapCTBEHHOW NOJUTUKU B C(epe CpeIHEero
npo¢eCCUOHAIBHOTO 00pa3oBaHus U MPOo(HeCCUOHAIBLHOTO O0YUYEHHS ).

Pabouass mporpamMma cocTaBi€Ha Ha OCHOBE HPUMEpPHOM MPOrpaMMbl
oO1meoOpa3oBaTelbHOM  yueOHON  AUCHUIUIMHBI — «bHojorus», peKOMEHIOBaHHOMN
®denepanbHBIM  TOCYJIAPCTBEHHBIM  OIO/KETHBIM  00pa30BaTEIbHBIM  YUPEKICHHUEM
JOTIOJTHUTENBHOTO  TpodeccroHanbHOTO  OOpazoBaHusi  «MHCTUTYT — pa3BUTHS
npodeccruonanbHoro oo6pazoBanus» (I[Iporoxkon ot 30.11.22 r. No 14). VuebOnas
JTUCLUUIUIMHA bruoiorus oTHOCUTCS K 00111€00pa30BaTeIbHOMY YUYEOHOMY ITUKITY.

1.2. llenp 1 naHupyeMbIe pe3yabTaTbl OCBOCHUSI yUYEOHOTO TIpeaMeTa:

Cognepkanue mporpamMMbl  00I1e00pa3oBaTEIbHON JIUCHMIUIMHBI  «bHOJIOTHS»
HaIIpaBJICHO Ha JOCTH)KCHHUE PE3YJIbTATOB €€ N3YUCHHS B COOTBETCTBUH C TPECOOBAHUSIMHU
dI'OC COO c¢ yuerom mnpodeccuonansuoit HampapieHHoctn OI'OC CIIO. Ilens
U3YUYCHUS JUCIUIUTHHBI «broorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE OOYUYaIOIIUMHUCS
3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHAJILHON OpPTaHMW3aIluy JKUBBIX CHCTEM Pa3HOTO paHTa
U TpuoOpeTeHne YMEHHWW WCIOJb30BaTh 3TH 3HAHWS JUIS TPAMOTHBIX JCUCTBHH B
OTHOIIICHUH 00BEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HECHHBIX IMPOOIIEM.
JlocTiokeHne T1enu  M3y4eHHs JIUCHUIUIMHBI  «buonorus» Ha 0a30BOM  YpPOBHE
oOecrieunBaeTcs pereHueM CIIeTyIONUX 3a1a4:



o OCBOEHHUE 00YYAIOIIMMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTE3aX, MpPaBWIAX, CIYXAIUX OCHOBOW IS
dopMupoBaHHs  TPEACTAaBICHHM O  E€CTECTBEHHO-HAyYHOW  KapTUHE  MHpa,
0 METOJIax HAay4YHOro TO3HAHUs, CTPOCHHH, MHOTOOOpa3uh M OCOOEHHOCTSIX >KUBBIX
CUCTEM PAa3HOTO YPOBHS OpPraHU3AIMH, BBIJAIOLIUXCS OTKPBITUSX MU COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;
o dbopmupoBaHue y  OOYyYalOIIMXCS  IMO3HABATENIbHBIX, HMHTEIUICKTYyalIbHBIX
U TBOPYECKUX CIOCOOHOCTEH B IIpollecce aHaiM3a JaHHBIX O MyTSIX pa3BUTHSA
B OMOJIOTUM HAYYHBIX B3IJIS0B, UJEH U MOAXOA0B K M3YUYEHUIO )KMBBIX CUCTEM Pa3HOIO
YPOBHSI OpTaHU3aIUY;
o CTaHOBJICHHE Y 00y4aroUMxcs 00IIel KyJIbTyphl, (yHKIIMOHATHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHATh U OLIEHUBATH SIBJICHUS OKPYKAIOLIEr0 MUPA 5KUBOU IPUPOJIBI
Ha OCHOBAHWH 3HAHUU U OMbITA, OJYYEHHBIX PU U3YYEHUU OMOJIOTUN;
o dopMupoBaHue 'y  OOy4yarOUMXCSi yMEHMH  WJUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM JEATETbHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;
o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEJIOBEKOM >KMBOM
MPUPOBI, HEOOXOAUMOCTH OEPEKHOr0 OTHOLIEHUS K HEMl, COOMIOEHUS STUYECKUX HOPM
MIPU MIPOBEJCHNUU OUOJIOTUYECKUX UCCIIEI0OBaHUM;
o OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS  YPOBHS
HKOJIOTMYECKOH KYJIBTYpPBI, 111 ((OPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;
° MpUMEHEHUE TMPUOOPETEHHBIX 3HAHWNW M YMEHUW B TIOBCETHEBHOW >KU3HU
JUTSL OLIEHKHU TOCJIEJICTBUI CBOEH IESITENIbHOCTU MO OTHOLIEHHUIO K OKPY>KAIoIIeH cpene,
COOCTBEHHOMY  3JIOpOBbIO, OOOCHOBaHHE M COONIOJICHHE Mep MNPOQPIIAKTUKA
3a00JIeBaHUM.

O6mme komnereniuu (nanee — OK) u npodeccnonanbHble KOMIETEHIINN (J1a1ee —
I[IK) ®IoC CIIO B COOTHECEHMH C JUYHOCTHBIMH, METalpeIMETHBIMU
U TpeAMETHbIMH pe3yJibTaTaMu o0yueHus Oa3oBoro ypoBHs (manee — [IPO)
dI'OC COO npencrapieHsl B TaOJIHIIE:

Koa u ITnanupyembie pe3yabTaTbl OCBOCHHS THCHUIIINHBI

HauMeHOBaHHe

q)OpanyeMqux O6mue JucuMIInHaApHbIe

KOMIIeTeH U
OK 01. Bsibupats | JInunoctHsle pe3ynbTarbl  J1oikHbI | [IP6 1. ChopmMupoBaHHOCTH 3HAHUN O
CHOCOObI  pelIeHus | OTpaxaTb B 4YacTU:  TPYAOBOIO | MecTe u ponu ouonoruu
3aj1a4 BOCIIUTAHMUS: B CHCTEME€  HAay4YHOrO  3HaHWUS;
npodeccuoHaNbHOM | - TOTOBHOCTh K TpPYAY, OCO3HaHUE | GYHKIMOHAIbHOU IPaMOTHOCTH
JESTENIBHOCTH LIEHHOCTH MacTepCTBa, TPYI0IIO0HE; 4elloBeKa JJI PELIEHUs >KU3HEHHBIX
MIPUMEHUTEIHHO - FOTOBHOCTb K aKTUBHOM | MpobieMm.
K Pa3IUYHBIM | IEATEIbHOCTH texHonoruueckoit | [TIP6 2. ChopMupoBaHHOCTH yMEHHS
KOHTEKCTaM M CcOUMaJbHOW  HamNpaBJICHHOCTH, | paCKphIBATh coJiepKaHue




CIOCOOHOCTh UHHUILIMUPOBATD,
[UIAHKPOBaTh M CaMOCTOSTEIBHO
BBIIOJHATL TaKYHO ACATCIbHOCTD,
- HMHTEpeC K pa3IuYHbIM cdepam
npodecCHOHATEHOM IS TEIILHOCTH.

MeranpeameTHbIC pe3YIIbTATHI
JOJKHBI OTpaXkaTh:

OsBnageHue YHUBEpCATbHBIMHU
y4eOHBIMU [M03HaBaTEJILHLIMU
NEUCTBUSIMU:

a) 0a30BbIC JTOTUYECKUE JICHCTBUS:
- CaMOCTOATEIbHO (HOpPMYIHpPOBATH U

aKTyaJIH3UpOBaTh npobuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh  CYIIECTBEHHBIH
IPU3HAK  MIM  OCHOBaHMWS  JUIA
CpaBHEHUS, KJ1acCU(pUKaLUu u
000011IEHHS;

- OHpeAeNsATb LEeIH JesTeIbHOCTH,
3aJ1aBaTh IapaMeTpbl
U KPUTEPUU UX JTOCTUKECHUS;

- BBUIBJISITH ~ 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B PAaCCMATPUBACMBIX SIBICHHSIX;

- BHOCHTD KOPPEKTUBBI B
JeSTCIILHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJbTaTOB  LENSIM,
OIICHUBATh  PUCKH  TOCIEACTBHIMA
NeSITeNIbHOCTH;

0) 0a30BbIE  HCCIIEIOBATEILCKHE
JEUCTBUA:

- BJaUeTh  HaBBIKAMH  Y4eOHO-
HCCIIEIOBATENBCKOM

Y IIPOEKTHOM NI TETbHOCTH, HABBIKAMH
paspelieHus npooiem;

- BBIABISTH NPUYHMHHO-CIIEJCTBEHHBIC
CBSI3U

Y aKTyaJIM3UPOBATH 33/1a4y, BHIJIBUTAThH
TUIOTE3Y

€e peleHHsI, HaXOAUTh apTYMEHTHI JUIs
JI0Ka3aTelbCcTBA CBOUX YTBEPXKACHUH,

3aaBaTh IapaMeTpbl W KPUTECPUH
peleHus;

- AHAJIM3UPOBATH IOJYUCHHBIC B XOI€
pereHus 3aJ1auu pe3yJbTaThl,
KPpUTHYCCKHU OILICHUBATh nux
JOCTOBEPHOCTb, IIPOTHO3UPOBATh
HU3MCHCHHUEC B HOBBIX YCIIOBUAX;
pa3pabarbIBaTh IUIaH pereHus
mpoOieMbl ¢ y4yeToM  aHaiu3a
HUMEIOIINXCS MaTepHaIbHBIX u

HEMATEpPUAIBHBIX PECYPCOB;

OCHOBOIIOJIATAIONINX  OMOJIOTHYECKUX
TEPMUHOB W TIOHSTHMN: KHU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHW3M,  BH],
HOIYJISAIKUS, DKOCHUCTEMa, OHWOILIEHO3,
ouocdepa; MeTaboI3M (oOmeH
BEIIIECTB

U TIpEBpallCHWE SHEPruH), TOMEOCTa3
(camoperynsanus), OuocuHTE3 OesKa,
CTPYKTYpHass ~ OpraHM3allusi  KHMBBIX
CHCTEM, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEICHUE (PENPOLYKIUS),
HACJIEICTBEHHOCTD, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT M pPa3BUTHE,
YPOBHEBasi OpraHu3aIusl.

I[MP6 3. CdopmupoBaHHOCTH yMEHHS

pacKkpbIBaTh coiepKaHue
OCHOBOIIOJIAralONUX  OHMOJIOrMYECKHUX
TEOpUA WU  THUNOTE3:  KIETOYHOM,
XPOMOCOMHOW, MYTallMOHHOM,
3BOJIIOLIUOHHOM, IIPOUCXO0XKICHUS

KU3HU U YeJIOBeKa.
I[1P6 4. CdopmHpoBaHHOCTH YMEHHS
pacKpbIBaTh OCHOBOTIOJIAraoIue
OMOJIOTHYECKUE 3aKOHBI u
3akoHomepHoctu (I.  Mengens, T.
Moprana, H.U. BaBumnosa, 3. I'ekkerns,
®. Mromnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM.
I[IP6 5. IlpuoOperenue  ombiTa
MPUMEHCHHUSI ~ OCHOBHBIX  METOJIOB
HAYYHOTO TO3HAHUS, UCTOJIb3YEMBIX B
OMOJIOTHHN: HAOIIONEHUS

U ONHCAHMSI )KUBBIX CUCTEM, MPOIIECCOB
Y SIBJICHUI; OPTaHU3aIUN U TTPOBEICHUS
OHOJIOTUYECKOTO HKCIIEPUMEHTA,
BBIBIDKCHUST ~ THIIOTE3,  BBISBICHUS
3aBUCHMOCTH MEXIY HCCIEIyEeMbIMU
BEITMYMHAMU, OOBSICHCHUS TTOTYYCHHBIX
pe3ynbTaToB

u  (HopMyIHpOBaHUS  BBIBOJOB  C
UCTIONb30BAaHUEM HAYYHBIX TOHSTHIH,
TEOpPUH U 3aKOHOB.

I1P6 6. CdopMupoBaHHOCTb YMEHHS
BBIICTISAT  CYNICCTBCHHBIC TPHU3HAKU
BUPYCOB,  KIETOK  MPOKAPUOT |
JyKapHuoT; OJTHOKJICTOYHBIX "
MHOTOKJIETOYHBIX OPTraHHW3MOB, BHJIOB,
OHMOreOIEeH030B u DKOCHUCTEM;
OCOOCHHOCTH  MPOIIECCOB  OOMeHa
BEIICCTB W MPEBpAIlCHUS SHEPTHH B
KJIeTKe, (DOTOCHHTE3a, MIACTUYECKOTO U
SHEPTETUYECKOTO oOMeHa,




- YMCTb NEPCHOCUTDH 3HaHUA B
MI03HABATEIIBHYIO

u PAaKTUYECKYIO obacTtu
JKU3HEICATSIIbHOCTH;

- YMEThb MHTEIpUpOBaTh 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00JIacTeil;

- BBIJIBUraThb HOBBIE WUJIEH, NpEUIaraTh
OpUTMHAJIbHBIE MOJXO0/Ibl U PELICHUS

XEMOCHHTE3a, MHTO3a, Melio3a,
OIIJIOJIOTBOPEHMUS, pa3BUTHS u
Pa3sMHOXKCHHS, WHIUBUIYaJIbHOTO
pa3BuTUs opraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYIIECTBOBAaHHUE,
€CTECTBEHHOTO orbopa,
BHI000pa30BaHUs,

NPUCIIOCOOJICHHOCTH  OPraHu3MOB K
cpene oburaHus, BITUSTHUS
KOMITOHCHTOB IKOCUCTEM,
AHTPOITOTEHHBIX W3MEHCHUI

B SKOCUCTEMaX CBOEH MECTHOCTH,
KpPYTrOBOpOTa BEIIECTB M IpEBpalleHUEe
sHeprum B Ouocdepe.

IIP6 7. CdopMupoBaHHOCTH YMEHHS
IPUMEHATh MOJYYEHHbIE 3HAHUS Ui
00BsICHEHUS! OMOJIOTMYECKHUX TPOLIECCOB
U SIBIICHH, TUIst PUHSATHS
PaKTUYECKUX pelLeHui B
IIOBCEHEBHOM KU3HU

C 1enplo obecreyeHUs: 0€30MaCHOCTU
CBOETO  3JI0POBbSI M 3JI0POBBA
OKpY’)KalOIIMX  JIIOZeH, CoOMoAeHus
3710poBOro  o0Opa3za  JKW3HH, HOPM
IPaMOTHOTO MOBEJICHHSI B OKPYKAOLIEH
IIPUPOIHOMN cpene; [IOHUMaHue
HE00X0IMMOCTH UCIOJIb30BAHUSA
JIOCTH>KEHHU COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJOTMHA JUIsl  palMOHAJIBHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CdopMupoBaHHOCTb YMEHHS
pemaTh OMOJIOTHYECcKHe 3aJauu,
COCTABJIATh TCHOTHIMYECKHE CXEMBI
CKpEUIBAHUS

JUIs  pa3HbIX THUIOB HAacleJI0BaHMs
MPU3HAKOB Y OPraHU3MOB, COCTaBIISTH
CXEMBbI IIepeHOCca BEIEeCTB M SHEPIUU B
9KOCcHCTEMaXx (IIeTH MUTaHUS, MTUIIEBhIE
CETH).

IMP6 9. CdopMHpPOBaHHOCTH YMEHHHA
KPUTUYECKH OLICHMBATh HH(POPMALUIO
OMOJIOTUYECKOT0 coJiepKaHus,
BKJIIOYAIOIIYIO TICEBJIOHAYyYHbIE 3HAHUS
W3 pa3IMYHBIX HMCTOYHHWKOB (CpEACTBa

MaccoBoil  MHGpOpMalUU,  HAY4YHO-
MOMYJISiPHbIE MaTepuabl);
HUHTEPIPETUPOBATh ITUUECKNE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
O6uoJIOTuU, METUIIMHE, OMOTEXHOJIOTHH;
paccMmaTpuBaTh JI00aTbHBIC
9KOJIOTMUECKHE poOIeMBbI
COBpPEMEHHOCTH,  (OpMHUPOBATH IO




OTHOIICHUIO K COOCTBEHHYIO
MTO3UIIHIO.

I[IP6 10. CdopmMupoBaHHOCTH yMEHUI
COo3l1aBaTh COOCTBEHHBIC MUCHMECHHBIC U
YCTHBIE  COOOILIEHUS HAa  OCHOBE
Owosornueckoid  mHbOpPMAIUU W3
HECKOJIbKUX HCTOYHUKOB, TPaMOTHO
UCIIOJIB30BaTh TOHATUHHBIN ammapar

OUOJI0ruu

HHUM

OK 02.
Hcnons3oBarts
COBpEMEHHBIE
CpeacTBa  TIOHMCKa,
aHaimza

U HHTEpHpeTarun
nHpopmaruu

1 uH(OpMAIOHHBIE
TEXHOJIOTUHU TUIS
BBITIOJIHEHUST 33734
npodeccnoHanbHOM
JeSATeIbHOCTH

JIMYHOCTHBIE  PE3YJIbTaThl  JIOJIKHBI
OTpaXaThb B YaCTU: HICHHOCTU HAYYHOI'O
MO3HAHMSL:

-cOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,

COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu u
00I1IECTBEHHON MPaKTUKH,

OCHOBAHHOIO Ha JUAJIOre KYyJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa

B HOJIMKYJIBTYPHOM MUDE.

MeramnpeameTHble PE3YJIbTATHI
JIOJKHBI OTPaKaTh:

OBnanenue YHUBEPCATbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU
JICACTBUSAMMU:

B) pabota ¢ uHpopMaIuei:

- BJIAJCTh HABBIKAMH  ITOJYYCHHS
nHpopmauu

W3  WCTOYHUKOB  pa3HBIX  THIIOB,

CaMOCTOATCIIBHO OCYIICCTBJIATH ITIOUCK,

aHaJuns, CUCTEMAaTU3ALHIO
U MHTEpHpeTauuio  HHpOpManuu
pa3IMYHbIX BUJIOB u ¢bopm
IIPE/ICTaBIICHMS;

- OLICHUBATH JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpopmanuu,

cC COOTBCTCTBHUC ITpaBOBbBIM u
MOPAJIbHO-3TUYCCKUM HOpMaM

ITP6 1. ChopMupoBaHHOCTh 3HAHUU O
MECTE M POJIU OHOIOTHH

B CHCTEME  HAy4yHOTO  3HAHUS;
(GyHKIMOHATBLHON IPaMOTHOCTH
YyeloBeKa JJI pPelIeHUs >KU3HEHHBIX
npobiem.

I[IP6 7. CdopMUpPOBAaHHOCTH YMEHUS
OPUMEHSTh TOJYYCHHBIC 3HAHUS JUIS
00BsICHEHUS] OMOJIOTUYECKUX MTPOLIECCOB
U SIBIICHH, TUTST TPUHSITHS
MPAKTHYECKUX perieHui B
MTOBCETHEBHOM KU3HU

C uenblo obecrieyeHUs OE30MacCHOCTH
CBOETO  3JI0POBbSI M 3JI0POBBA
OKPYXAIOIIMX JIIOJeH, COONIOACHUS
3710poBOro  o0Opasza  JKW3HH, HOPM
IPaMOTHOTO MOBEACHUS B OKPY>KaroIeit
IIPUPOIHOMN cpene; [IOHUMaHUE
HEO0XO0UMOCTH MCIOJIb30BAHUS
JIOCTH>KEHH COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJOTUHA JUIs  palMOHAJIBHOTO
MIPUPOIOTIOITE30BAHHS.

I1P6 10. CpopmMupOBaHHOCTh YMEHHH
co3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIC U
yCTHBIE  COOOIIEHHUST HAa  OCHOBE
O6uosiornyeckoil  uHpopmManMM U3
HECKOJIBKUX HWCTOYHHUKOB, T'PaMOTHO
UCTIONb30BaTh TMOHSATUHHBIA ammapar
OHMOJIOTHH

OK 04. OdpdexTrBHO
B3aMMO/IEHICTBOBATh
1 paborath

B KOJIJIEKTHBE

Y KOMaHJIe

JInyHOCTHBIE  pE3ynbTaThl  JTOJKHBI
OTpakaTh B YACTHU: EHHOCTHU HAYYHOI'O
MMO3HAHUS: OCO3HAHHE IIEHHOCTH
HAYYHOM JIESITEIBbHOCTH, TOTOBHOCTH
OCYIIECTBJIATh MPOEKTHYIO u
HCCIIEI0BATENBCKY IO JeSITEeILHOCTD
VHIUBUyaJIbHO U B TPYIIIE.
MeranpeameTHbie pe3yJIbTaThl
JIOJKHBI OTPaXkaTh:

Osanenne YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSIMH:

0) COBMECTHasl IeITCIIbHOCTb:

- MMOHUMAaTh u HUCIIOIB30BaTh
MPEUMYIIIECTBA KOMaHIHON

[IP6 5. Ilpuobperenue  ombiTa
IPUMEHEHNS  OCHOBHBIX  METOJOB
Hay4HOTO IO3HAHUS, WUCIOJIb3YEMBIX B
Ouosiornu: HaOMIOJEHHUS W OIUCAHHUSA
KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHMUIA;

OopraHu3anun n MMPOBCACHUA
OMOJIOrTYECKOr0 OKCIICPUMCEHTA,
BBIABHUKCHU A THUIIOTE3, BBISABJICHUSA

3aBUCUMOCTH MEXJYy HCCIIEIyEMbIMHU
BETTMYMHAMU, OOBSICHEHHUS MOTYUYEHHBIX
pe3yabTaToOB

u  (HopMyIHpOBaHUS  BBIBOJOB  C
HCMOJIb30BAHUEM HAYYHBIX ITOHATHIA,
TEOpUI U 3aKOHOB




Y MHJAUBUIYAIBHON paboTHI;
- TOpUHHAMATh LEJId  COBMECTHOM
NEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATH ACHCTBUS
0 €€ JOCTHXKCHMIO: COCTABJIATh ILIaH

JNEUCTBUM, pacOopeAcsisiTb pojaud  C
y4eTOM MHEHUN YYaCTHUKOB
o0CyXJaTh pe3yibTaTbl COBMECTHOM
paboThI
OK 07. | JlnanoctHbie pe3ynbTarhl  goipkHBI | [IP6 5. IlpmoOperenme  ombiTa
CopnelicTBOBaTh OTpaXaTb B YACTH: JKOJOTMYECKOIO | IPUMEHEHUS]  OCHOBHBIX  METOJIOB
COXPaHEHUIO BOCOHUTAHUS: - C(HOPMUPOBAHHOCTH | HAYYHOI'O TO3HAHMS, HCIONb3YyEMbIX B
OKpyKaromien HKOJIOTUYECKOM KYJIbTYpbI, IOHUMaHUe | OMOIOrun: HaOIr0eHUsS
Cpenbl, BJIMAHMUS COLUMAIbHO-3KOHOMUYECKHUX | U ONMHUCAHMS KUBBIX CUCTEM, IIPOLECCOB
pecypcocOepekeHr | MPOLIECCOB Ha COCTOSIHME MPUPOAHON | U SBJICHHIA; OpraHU3alUH U IIPOBEACHUS
10, OPUMEHSATh | U COLUHUAIbHOM Cpefbl, OCO3HAHUE | OMOJIOTUYECKOTO 3KCHEPUMEHTA,
3HAHUS 1J100aJIbHOTO XapakTepa | BBIIABM)KCHHUS  TUIIOTE3,  BBISBICHUSA
00 U3MEHEHHUU | DKOJIOTUYECKUX MPOOIIeM; 3aBUCUMOCTH MEXAYy HCCIEAYEMbIMU
KJIMMaTta, MPUHIUIBI | - TUIAHUPOBAHME W OCYIIECTBICHHUE | BETMUYMHAMH, OOBSICHEHHS TTOITYIEHHBIX
OepexKIIMBOTO JNEUCTBUN B OKpPYXKAaIOILIEW cCpele Ha | pe3ysbTaToB
IIPOU3BOJICTBA, OCHOBE 3HAHMA LEJNed YyCTOMYMBOTO | U (OPMYIHMPOBAHUS  BBIBOJOB  C
3¢ heKTHBHO Pa3BUTHS YEIIOBEUECTBA; UCIIOJIb30BAHUEM HAYYHBIX [OHSATHUH,
JIENCTBOBATH - AKTMBHOE HENpUATHE JACUCTBUH, | TCOPUN U 3aKOHOB.
B Ype3BbIYANHBIX | MpUHOCIIIUX  Bpena  okpyxarwmei | [IP6 6. ChopmupoBaHHOCTH yMEHHS
CUTYaLUsAX cpene; BBIICISTh CYLIECTBEHHbBIE IPU3HAKU
- yMEHUue MIPOTHO3UPOBATh | BUPYCOB,  KJIETOK  IMPOKAapUOT U
HeOIaronpusTHBIC HKOJIOTMUYECKUE | DYKApHUOT; OJIHOKJIETOYHBIX u
MOCJIE/ICTBUS MPEANPUHUMAEMBIX | MHOTOKJIIETOYHBIX OPTraHU3MOB, BHJIOB,
JEWCTBUI, IPEJOTBPALIATh HX; OMOTreoIeHO30B 51 J3KOCHUCTEM;
- pacHIMpeHHE OmbITa JESATEeIbHOCTH | OCOOEHHOCTH  HpOIecCOB  OOMeHa

9KOJIOTUYECKON HaAIIPaBJICHHOCTH.

MCTaHpe,I[MeTHHe PE3YJIbTAaThI
AOJIKHBI OTpaXaTh:
OBJ'IaI[eHI/IC YHHUBCPCAJIbHBIMU

KOMMYHHUKATUBHBIMU JIEHCTBHUSIMHU:

0) COBMECTHasl IeITEIIbHOCTh:

- NOHMMAaTb W  MCHOJIb30BaTh
MPEUMYILECTBA KOMaHJHOH
Y UHAMBHUAYAIbHON paboThI;

- NpPHUHAMATh LEJIH  COBMECTHOH
NEeSATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIUHUPOBATh NENCTBUA
[0 €€ JTOCTH)KEHHUIO: COCTaBJIATH ILIaH
JNEUCTBUM, pacOpeAcssiTb pojaud  C
y4eTOM MHEHUU YYaCTHUKOB
o0CyXJaTh pe3yJbTaTbl COBMECTHOM
paboThI

BCIICCTB W IPCBpallCHUA OSHCPruh B
KJICTKC, (1)OTOCI/IHT€38., MMIACTUYCCKOIo u

SHEPTEeTUYECKOTO obMeHa,
XEMOCHHTE3a, MHTO32, Mmeiio3a,
OIJIOJJIOTBOPEHMUS, pa3BUTHUS u
PAa3MHOXKCHUA, HHIAWBHUIYaJIbHOTI'O
pa3BUTHS  oOpraHusma (OHTOreHes3a),
00pBOBI

32  CYyIECTBOBAaHUE, ECTECTBEHHOIO
otOopa, BUJI000pa30BaHus,
OpUCHOCOOTIEHHOCTH  OPraHU3MOB K
cpene obutanus, BIIASTHUS
KOMITOHEHTOB HKOCUCTEM,
AHTPOIIOTCHHBIX N3MEHEHUN

B 9KOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEILIECTB UM IpeBpalleHue
SHepruu B 6uocdepe.

[IP6 7. CdopmupoBaHHOCTH yMEHHS
MPUMEHATh IIOJY4YEHHbBIE 3HAHUS IS
00BSICHEHUS OMOTIOTHYECKUX MPOIECCOB
u ABJICHUH, JUISL IPUHSTHS
NIPAKTUYECKUX pELIeHMIT B




MMOBCEAHEBHOM JKU3HU
C nelpl obOecredeHus 0€30IacHOCTH
CBOErO0  3JIOPOBbS U 3JI0POBBS
OKPYXAIOIIMX JIIOJIeH, COOIIOACHUS
3I0pOBOTO  O0pa3a  JKU3HHU, HOPM
IPAMOTHOTIO MOBEJICHUS B OKPYXKarolen
IIPUPOIHOMN cpene; [IOHUMaHue
HEO00XO0IUMOCTH WCIIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOU OMOIOTHH U
OMOTEXHOJOTHIM JI1  PalMOHAIBLHOTO

MIPUPOJIONOJIb30BAHUS
IIK 1.2. IIpoBOAUTH | MPUMEHATh 3HAHWUA OWOJIOTMM JJIs | MCIIOJIL30BaTh NMPUOOPETECHHBIC 3HAHUS
JICHE)KHOE penieHus npoecCHOHANBHBIX 33134 U | U yMEHUS B MPaKTUYECKOU

U3MEPEHHE O0BEKTOB
OyXTraJTepCcKOro
ydera

aHanusa B pa3IUYHBIX
poecCHOHATBHBIX CUTYAIUIX

JCATCIIBHOCTH U HOBCGHHGBHOﬁ JKHU3HU.




2. CTpyKTypa u cofiep;kaHue yueOHOro npeamera

2.1 O0bem yueOHOTO mpeaMeTa U BUIbI y4eOHOM paboThI

Bun yuebnol paboThl

O0BeM B yacax

O06bem 00pa3oBaTeaIbLHON TPOrpaMMbl YI4E€OHOTO MpeaMeTa 64
O0beM paboThI CTYICHTOB BO B3aMMOJICHCTBHH C MPEMOAABATEIEM 64
B TOM YHCIIE:

TEOPETUIECKOE O0yUCHUE 32
MIPAKTHUYCCKHUE 3aHATHUS 26
71a00pPaTOPHBIE 3aHATHS 4

KOHTPOJIbHBIC paOOTHI -

caMoCTOsITeNIbHAs paboTa -

ITpomexyTounas arrectanus B popme nuddepeHnmpoBanHOro 3a4era 2
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2.2. TemaTruueckut 1IaH U coiep)KaHue YueOHOIo MpeaMeTa

Kongbr
KOMIICTEHITH,
HaunmenoBanue Coneprxanue yueOHOTO MaTepuana u popmbl Ob6Bvem (opsuposaiitio
pa3zesioB U TeM OpraHu3aIH J1eATEIbHOCTH CTYAEHTOB 4acoB KOTOpRIX
CIocoOcTByeT
3JIEMEHT
MIPOrpPaMMBbI
1 2 3 4
Paznen 1. «Knetka — cTpyKTypHO-(YHKIIMOHATIbHAS €IMHUIIA )KUBOT'O)» 16
Tema 1.1. Conepxanue yueOHOTO MaTepuana 2 OK 01, OK 02,
«buonorus kax 1. CoBpemMeHHBIE OTpaCIM OMOJOTUYECKUX 3HAHUM. OK 04
Hayka. O0mmast Cas3b OHONOrMMU € JIPyrMMH HayKaMu: OMOXMMM,
XapaKTEPUCTHKA ouodusuka, OnoHuka, renoreorpadus u np. Pons u
HKUZHI MECTO OMOJIOTUH B (POPMHUPOBAHUU COBPEMEHHOM
HAYYHOU KapTUHBI MUpA.
2. YpoBHM OpraHu3aiuu XuBoi Matepuu. OOmias
XapaKTePUCTHKA KU3HH, CBONCTBA JKUBBIX CUCTEM.
3. XUMHUYECKUH COCTaB KIICTOK.
Tema 1.2. Conepxxanue yueOHOTO MaTepuana 6 OK 01, OK 02,
«CTpyKTYypHO- 1. Knerounas teopus (T. I1IBann, M. Ilnelinen, P. OK 04
GbyHKIIMOHANBHAS BuxpoB). OcCHOBHBIE TMOJIOKEHHUSI COBPEMEHHOI
OpraHu3aIus KJICTOYHOU TEOPHH.
KIJIETOK» 2. Turnsl KJIETOYHOM OpTraHHU3aIH:
IIPOKaPUOTHYECKHI u JYKapUOTHYECKHI.

OOHOKIJIETOUHBIE U MHOTI'OKJIETOYHBIE OPTaHU3MBI.
Crpoenue mpokapuoTuyeckon kietku. CTpoeHue
DYKapUOTHYECKOH KIIETKH.

3. Heknerounbie ¢opmbl KH3HH  (BHUPYCHI,

Oakteprodaru)

B ToM 4ucine OpakTUYECKHX ~ 3aHATUH U 4
71a00paTOpHBIX paboT

JlaGopatopHass pabora «CTpoeHHE  KJIETKH» 2
(pacTeHusi, >KMBOTHBIE, TpHObI) U KJIETOYHBIE
BKJTIOYEHUS (kpaxman, KapOTHHOUIBI,

XJIOPOILIACTHI, XPOMOILIIACTHI)

[TpuoOperenue ompiTa MPUMEHEHHUS TEXHUKH
MHKPOCKOIIMPOBAHUSA npu BBIIIOJTHEHU N
1a00paTOPHBIX pabor: MIOATOTOBKA
MHUKpPOIIPENapaToB, HAOIIOJEHHE C MOMOILBIO
MHUKpPOCKOIIA,  BBIABICHHE  pa3Iu4Uid  MEXITy

U3y4yaeMbIMH  OOBEKTaMH, dbopmyTupoBaHUe
BBIBOJIOB

IIpakTrnueckoe 3aHATHE «Bupycable u 2
OakTepuanbHbie 3aboneBanus. OOIIME TPUHIIUIIBI
UCTIOJTB30BaHUS JIEKapCTBEHHBIX BEIIIECTB.
Oco0eHHOCTH IPUMEHEHUSI aHTUOHMOTHKOB)
[IpencraBienne YCTHBIX cooOmeHni c

HpCSCHTaHHCﬁ, MNOATOTOBJICHHBIX TII0 TMCPCUYHIO
HNCTOYHHKOB, pCKOMCHIOBAHHBIX NPECIOJABATCIICM.




Tema 1.3. Conepxanue yaeOHOT0O MaTepuaa 2 OK 01, OK 02
«O0mas 1.06mass xapakKTepUCTHKAa MHOT'OKJIETOYHOI'O
XapaKTepUCTHUKA opranu3ma. CtpoeHnue u oOMeH BeniecTB (0OMeH
MHOTOKICTOUHOTO | GenkoB, yrieBOJOB, >KUPOB; BOJHO-COJIEBOM
OpraHu3Ma. oOmeH). ButaMuHbI.
Ctpoenue u oOMeH
BEIECTEY 2.'omeocras. MexaHn3mbl MOI/IePKaHUS
roMeocrasa.
Tema 1.4. Cogneprkanue yueOHOTo MaTepuasa 4 OK 02
«O0men BemtectB 1 | 1. Tlomsatue MertabommsMmM. AccUMWIALMS U
mpeBpaliCHUC JTUCCUMMJIIALINS — IBE CTOPOHBI MeTabonu3ma. ATD
OHCPIUM B KJICTKC. |y o8 ponp B MeTaboIM3Me. DHEPreTUUECKUii 0OMEH.
IHEPreTUCCKuit 2. buocunte3 Oenka. HykienHOBbIE KHUCIOTHI:
MJIACTUYCCKUI ' - Y ’
0BMEH JHK, PHK HaxoxaeHue B KJIETKE, UX CTPOCHUE U
GbyHKIIME. MarpudHble TPOLECChl B KIETKE:
peruMKarysi, OWOoCHMHTE3 Oenka, pemnapanus.
I'eneTnueckuid Koa U €ro cBorMcTBa. POTOCUHTES.
XEMOCHUHTES.
B TomM uncne mpakTUYECKUX ~ 3aHATHH | 2
71a00paTOPHBIX PaboT
[TpakTueckoe 3anarue «PemieHne 3amad  Ha 2
OTpeJieJICHUE TMOCIEA0BATEIIbBHOCTH HYKJICOTHIOB,
AMUHOKHUCIIOT B HOPME U B CIIy4ae H3MECHECHHUS
IIOCJIEI0OBATEIbHOCTH HYKJIeoTn10B JITHK»
Tema 1.5. Copepxanue yueOHOro MaTepuana 2 OK 02, OK 04
«Kusznennsiit nukn | 1. Knerounelil nuki, ero nepuojapl. MUTO3, €ro
KJIeTKH. MUTO3. CTauu u MPOUCXOSIINE MIPOLIECCHI.
Meiio3» buosiornyeckoe 3Ha4€HNE MUTO3A.
2. Meiio3 u ero craguu. I[loBenenne xpomocom B
Mmeiio3e. Kpoccunrosep. buonornueckuid cMmbICI
Melo3a
Pazgen 2. «Ctpoenune u GyHKIIMHM OPraHU3May 16
Tema 2.1. ConepxaHue yueOHOTO MaTepuaa 2 OK 02, OK 04
«DPopMBbI 1. ®opmbl pazmMHOKEHUS opraHu3MoB. becrionoe
Pa3MHOXKEHHUS U TOJIOBOE pa3MHOXKeHHe. Buasl Oecmonoro
OpTaHU3MOB)» pa3mHoxeHus. [loloBoe pa3MHOKEHUE.
2. N'ameTorene3 y »kuBOTHBIX. CriepMaToreHes u
oorene3. CTpoeHHE MOJOBBIX KIETOK.
3. OmnonoTBOpeHUE
Tewma 2.2. Coneprxanue yueOHOTO MaTepralia 2 OK 02, OK 04
«OnToreHes 1. UnauBuayanibHOE pa3BUTHE OPTAHH3MOB.
pacTeHui, 2. DOMOpuorenes u €ro CTaJIUU.
KUBOTHBIX H [TocToMOpHOHATBHBII MIEePHOI. Cragun
YeJoBeKa» MOCTAMOPHOHAIIBHOTO Pa3BUTHS Y JKUBOTHBIX H
yenoBeka. [IpsmMoe w©  HempsMoe pa3BUTHE.

buosornyeckoe crapeHne U CMepTh.
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3. OHTOTEHE3 pacTeHU!

Tewma 2.3. Copneprxanue yueOHOro MaTepuaa OK 02, OK 04
«3akoHOMepHOCTH | 1. OCHOBHBIE IOHATHUS T€HETUKHU.
HacJIe10BaHUI» 2. 3aKOHOMEPHOCTH 00pa30BaHMS raMeT.

3. 3akonsr I'. Mengens (MOHOTHOpPHAHOE |

HOJUTUOPUIHOE CKPEIIUBAHHE).

4. B3aumMoielicTBE T'€HOB

B TOM 4ucie OpAaKTUYECKHUX — 3aHATUH U

J1a00paTOPHBIX pabOT

[IpakTnueckoe 3ansitue «Pemenne 3agad  Ha

orpeziesieHue BEPOATHOCTH BO3HUKHOBEHUS

HACJIEJCTBEHHBIX MPU3HAKOB IPU MOHO-, M-,

MOJIUTHOPUIHOM u aHATM3HUPYIOIIEM

CKpELIMBAHUH, COCTaBICHUE FT€HOTUITUYECKUX CXEM

CKpEIIMBAHU
Tema 2.4. Copepxanue yueOHOro Marepuaia OK 01, OK 02
«CueniieHHoe 1. 3akonsl T. Moprana.
HacJleJ10BaHue 2. CrensieHHOe HaclieIOBaHHE T€HOB, HAPYIICHUE
MPU3HAKOBY» CLCTUICHUS.

3. HacnenoBaHnue Npu3HaKOB, CLEIVIEHHBIX C II0JIOM

B TomM umcne mpakTUYECKUX ~ 3aHATHH |

71a00paTOPHBIX PaboT

IIpaktnueckoe 3anstue «Pemenne 3agau  Ha

orpezeeHue BEPOATHOCTH BO3HUKHOBEHUS

HACJICJICTBEHHBIX TMPU3HAKOB IMPU CLEIJIEHHOM

HACJIEIOBAHUM, COCTABIIEHUE TE€HOTHIIMYECKUX

CXEM CKPEIIMBAHUS
Tema 2.5. Cogepxanue yueOHOTro MaTepuala OK 01, OK 02,
«3akoHomepHoctu | 1. N3menunBOCTH IIPU3HAKOB. Bunsl OK 04
W3MEHUYUBOCTH M3MEHYMBOCTH: HacJEeACTBEHHAs u

HEHACJIEJACTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSAJIOB
B HacieacTBeHHOH n3amenunBoctu (H.M. BaBuiios).
2. MytanuonHas Teopusi MU3MEHYMBOCTH. Buabl
MyTalui ¥ TPUYKUHBI UX BO3SHUKHOBEHMUS.

3.  Kapuorun  uenomeka.  HacneactBenHbie
3a00yieBaHUs 4enoBeka. ['eHHbIE U XPOMOCOMHBIE
0ole3HM YeNoBeKa. boje3Hm ¢ HacleICTBEHHOM
MPEAPACIIONOKEHHOCTHIO.

4, 3nHayeHHe  MEOUIMHCKOM  TE€HETUKH B
NpEeAOTBPAIEHUM U JICYEHUU TE€HETUYECKUX
3a00JIeBaHNM YeJIOBEKa

B ToM umcne TpakTHYeCKHUX ~3aHATUH U
71a00paTOPHBIX pabOT

HpaKTI/ILICCKOC 3aHsATHE «PemeHue 3agad Ha
onpeaAcJICHUE TUIIa MyTaluu IIpU 1[Oepeaayde
HaCJICACTBCHHBIX ITPU3HAKOB, COCTaBJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIUMBAHMA

Paznen 3. «Teopus sBosronum»
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Tema 3.1.
«Hcropus
3BOJIOLIMOHHOIO
YUEeHUSI.
MuKpO3BOTIOLUS»

ConepxaHnue yueOHOTO MaTepuana

1. Tlepseie sBomornmonasie koHIenuuu (K.b.
Jlamapk, X.JI. Broddon). DBomrormonnas Teopus
Y. lapsuna. CuHTETHYECKAsA TEOPUS IBOJIOIUU U
€€ OCHOBHBIC TIOJI0KCHHSL.

2. MUKpO3BOTIOLHS. [Monmynsauus Kak
AJIEeMEHTapHasl €IMHUIIA SBOJIOLINH.

3. I'eneTnueckue OCHOBBI SBOJIIOIHH.
DieMeHTapHbIe bakTopbl SBOJIIOIUH.
EcrecTBeHHBINE OTOOp — HampaBIAOMIMK (HaKTOP
sBOMONIMUA. BuaooOpazoBaHue Kak pe3yibTaT
MHUKPOIBOJFOIUN

OK 02, OK 04

Tema 3.2.
«Makpo3BOJIIOIHA.
Bo3aukHOBEHUE U
pa3BUTHE )KM3HHU Ha
3emue»

Copepxanne yueOHOro Marepuanal.
Makpossomonus. PopMbl 1 OCHOBHBIE
HanpasiieHus1 Makpoasomonuu (A.H. Cesepios).
[TyTu noctrkenus OMOJIOTUYECKOTO IIporpecca.
Coxpanenue 6uopa3sHooOpasus Ha 3emiie.

2. 'urmoTe3sl ¥ TECOPUU BO3HUKHOBEHHUS JKU3HH Ha
3emute. [losiBieHHE MEPBBIX KIETOK M UX YBOJIFOIHSI.
[Ipoxapuotsl u sykapuotsl. [Ipoucxoxaenue
MHOT'OKJIETOYHBIX OpraHu3MoOB. Bo3HUKHOBEHHE
OCHOBHBIX LIaPCTB 3YKapHOT

B ToM umcie MpakKTUYECKUX 3aHATHIA U
J1a00paTOPHBIX pabOT

[IpakTnueckoe 3aHsTHE «MaKPOIBOIIOLM.
[IpencraBieHne yCTHBIX COOOIICHMIA C
Mpe3eHTaluen

OK 02, OK 04

Tema 3.3.
«ITpoucxoxaenne
YeJIoBeKa —
AHTPOTIOTEHER)

Cogepxanue yueOHOT0O MaTepuana

1. AHTpomosorus — Hayka O YeJOBEKe.
CucreMaTH4ecKoe IOJ0KESHUE YSI0BEKa.

2. CXOICTBO U OTJINYMS YEIOBEKA C )KUBOTHBIMU.
3. OCHOBHBIE CTaAMU AHTPONOreHEe3a. DBOJIOLMS
COBPEMEHHOTO YeJIOBEKA.

4. YenoBedeckre packl U UX €IUHCTBO. Bpems u
MyTH pacCeNeHUs YeJIOBEKa MO TUIAHETE.
[TpucnocoOIeHHOCT, ~ YeloBeKa K pa3HbIM
YCJIOBHSIM CPEJIbI

B TomM uncne TpakTUYECKUX ~ 3aHATHH |
1a00paTOPHBIX pabOT

[IpakTuueckoe 3aHATHE «AHTpPOTIOTEHERY.
IIpencraBnenue YCTHBIX coo01IeHuit C
pe3eHTauuen

OK 02, OK 04

Paznen 4. «9Oxonorusa»
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Tema 4.1. Copneprxanue yueOHOro MaTepuaa OK 01, OK 02,
«IKOJIOrHYeCcKre 1. Cpenpl oOUTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO- OK 07
(bakTOpsI U cpebl BO3IyIIHAs1, [IOYBEHHAs!, BHYTPHOPTraHM3MEHHASI. IK 1,2
HKUZHI OU3NKO-XUMHUYECKHNE OCOOCHHOCTH CpeJl OOUTaHUs

opranu3MoB. IlpucnocoOieHus OpraHu3MoB K

JKU3HU B Pa3HBIX cpefax.

2. [Monsitre IKOJIOTHYECKOTO (dakropa.

Knaccudukanus sxonoruyeckux GpaxTopos.

3. IlpaBuiio munumymMa 0. JInbuxa.

4. 3akoH TosepantHocTH B. lllendopna
Tema 4.2. Coneprxkanue yueOHOro MaTepuana OK 01, OK 02,
«Ilonynamnus, 1. Dkojoruueckas XapaKTEpPHCTHKAa BUIA W OK 07
coo0miecTBa, HOIMYJISILMK. DKOJOTMYecKasi HUILA BUA.
HKOCUCTEMBI» 2. DKOJIOTUYECKUE XapPAKTEPUCTUKU MOMYIISILIUH.

3. CoobmiectBa M 3KOCHUCTeMbI. buoreHo3 u ero

cTpyktypa. CBs3M MeXIy OpraHu3MaMud B

OuoLeHo3e. CtpyKTypHBIE KOMIIOHEHTBI

9KOCUCTEMBI: MPOIYLIEHTHI, KOHCYMEHTBHI,

PEAYLEHTHI.

4. KpyroBopoT BeIIECTB U TOTOK SHEPrUU B

skocucreme. Tpopuueckue ypoBHU

B TomM uMcne mpakTHYeCKHMX —3aHATUH U

71a00paTOPHBIX PaboT

[TpakTiueckoe 3austue « Tpoduueckue nenu u

ceTi. OCHOBHBIE [TOKA3aTEIN SKOCUCTEMBI.

buomacca u mpoaykius. DKOI0THYecKue

MMpaMUIbI Yuces, OuoMaccel u suepruu. [Ipasuino

MUPAMHUJIBI SHEPTUN

IIpakTnueckoe 3aHsATHE «PemieHne NpakTUKO-

OPUEHTHPOBAHHBIX  PACYETHBIX  3aJaHUld MO

MIEPEHOCY BEILECTBA U DHEPIHMH B IKOCHCTEMAX C

COCTaBJICHUEM Tpo(dUUYEeCKHX Lenel U MupaMuj

0HOMacChl U YHEPTHUI»
Tema 4.3. Copneprxanue yueOHOro MaTepuasa OK 01, OK 02,
«buocdepa — 1. buocepa — xuBas ob6omouka 3emun. Pazsurue OK 07
rinobanbpHas npenctaBieHnii o Ouochepe B Tpymax B.I.
JKOJIOTHYECKas Bepnanckoro. O6Gmactu  Ouochepsr u  ee
CUCTEMa» KOMIMOHeHThI. JKuBoe BemecTBo Ouochepsl U ero

GyHKIUH.

2. 3aKOHOMEPHOCTH CYILECTBOBAaHUS OHOCHEpHI.

Ocobennoctu  Ouochepbl  Kak  TI00aTbHON

KocucTeMbl.  Jl[MHamMHueckoe paBHOBECHE B

ouocdepe.

3. KpyroBopoTsl BemiecTB U OHOTreOXMMHYECKHE

ITUKJTBI.

4. T'moGanmbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI

COBPEMEHHOCTHU
Tema 4.4. Coneprxanue yueOHOro MaTepuaa OK 01, OK 02,
«Brnusiaue 1. Antpomorennsle BoO31eHCTBUS Ha Ouocdhepy. OK 04, OK 07
AHTPOIOI€HHBIX 3arpsi3HeHus KakK BU]I AQHTPOIIOIEHHOT O K 1,2

BO3JICHCTBHSI.
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¢dakTOpOB Ha 2. AHTpororeHHble BO3JEHCTBUA Ha arMmocdepy.
ouochepy» BozneiictBuss Ha ruapochepy. BosgeiicTBus Ha
autocdepy. AHTPOIOTCHHBIE BO3JCHCTBUS Ha
OHOTHYECKHE COOOIECTBA.

B TOoM 4ucie OpaKTUYECKHUX ~ 3aHATUH U 2
J1a00paTOPHBIX pabOT
[TpakTueckoe 3anstue: «OTX0bl IPOU3BOACTBA» 2

Ha ocHoBe ¢enepanbHOro kiaccu(puKaioOHHOTO
KaTajora OTXOJOB OINPEIENSATh KJIacC OMacHOCTH
OTXOJIOB; arperaTHoe COCTOSHHE U (DU3HYECKYIO
dbopMy 0TX0]10B, 00pa3yrOIIMXCs HAa pabodyeM MecTe

Tema 4.5. Copneprkanue ydeOHOro MaTepuasa 4
«Bmusnue 1. 3pgopoBee u ero cocraBistomue. DakTopsl,
COIMAJIbHO- MOJIOKUTEIBHO M OTPULIATENIBHO BIMSIONIME Ha
AKOJIOTUYECKHUX opranu3Mm 4enoBeka. IIpoGiema TEXHOreHHBIX
(baxTopoB Ha BO3/ICICTBHI Ha 3]10pOBbE YeJioBeKa
310pOBbE (97EKTpOMAarHuTHBIE  TOJSI, OBITOBas  XHMUSI,
YeJ0BeKa» U30BITOYHBIE IIIYMBI, paUaIus U T.11.).

2. Apanranus opraHm3Ma 4elioBeka K (hakTopam
OKPYXKAroIIel Cpeibl.

3.IIpuHtuns! GopMHUpPOBAHHUS
3I0poBbecOeperaroIero noseaeHusa. Gundyeckas
aKTHUBHOCTH U 3JJ0pOBbE. BHOXUMHYECKHE aCTIEKThI
paIMOHATIbHOTO MTUTAHUS

B TOoM 4ucine DOpaKTUYECKHX ~ 3aHATUH U 2
J1a00paTOPHBIX pabOT

JlaboparopHas pabora «YMCTBEHHAS 2
paboTOCIIOCOOHOCTh)

OmnajieHre METOAAMU OTIPE/ICICHUSI MoKa3aTesen
YMCTBEHHOW pabOTOCIIOCOOHOCTH, OOBSICHEHUE
MOJYYCHHBIX pe3yJbTaToB W (opMyrupoBaHue
BBIBOZOB  (IMCBMEHHO) C  MCIIOJIb30BaHHEM
HAay4HbIX [OHITHI, TEOPUI U 3aKOHOB

B Tom uucne npodeccrnoHanbHO-OPHEHTUPOBAHHOE
cojiepaHue JJabopaTopHOTO 3aHITHS

B KayecTBe TPUITEPOB, CHIDKAIOIINX
paboTOCTIOCOOHOCTh  WCIIOJIB30BAaTh  YCIIOBUS
OCYIIECTBIICHUS npogeccuoHaIbHON
NeSTeNIbHOCTH: 1IyM, TemIepaTrypa, (usndeckas
Harpyska u T.J1.

OK 02, OK 04,
OK 07

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COJIEpKAHUE (COIepKaHNe TPUKIIATHOTO
MOJYJIs1)

Paznen 5. «buonorus B ;KU3HN» 8

Tema 5.1 Coneprxanue yueOHOro MaTepuaa 4
«bHOTEXHOJIOTNH B
KHU3HHU KaXKI0T0»

OK 01, OK 02,
OK 04

16




1. buotexHosorus Kak Hayka MU IPOU3BOJCTBO.

OCHOBHBIE HaIpaBJICHUSA COBPEMEHHOM
OHMOTEXHOJIOTHH. MeTtobl OMOTEXHOJIOTHH.
OOBEKTEI OHMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX u T€HETUYECKUX
9KCIIEPUMEHTOB.

2. ITpaBuna moucka U aHanu3a OMOIKOIOTUYECKOM
UHPOPMAIIUU U3 PA3IIMYHBIX HICTOYHUKOB (Hay4YHAs
U ydyeOHO-HaydHas  JIUTEpaTypa, CpEeACTBa
MaccoBO HHbopMaIuu, ceTh IHTEpHET U apyTHe)

B TOoM 4ucie OpaKTUYECKHUX ~ 3aHATUH U
J1a00paTOPHBIX pabOT

IIpaktnueckoe 3anHarue «Kelcbl Ha aHanus
MH(POPMALIUU O HAYYHBIX JTOCTHXKEHUAX B 00JIACTH
TE€HETUYECKUX TEXHOJIOTHH, KJIETOYHOM
WH)KEHEpUH, MHILIEBBIX OMOTEXHOJOIMi». 3aiuTa
Kelica: IpeACTaBICHUE pe3yJbTaTOB pELICHUs
KelcoB (BBICTYIUICHUE C ITPEe3eHTaLNe)

B Tom uncie npodeccrnoHansHO-OpPUEHTHPOBAHHOE
coJiepKaHue MPAKTUUECKOr0 3aHATHUS

[lpaBuna momcka W aHanu3a OMOIKOJIOTHYECKOU
UHGOPMALIUU U3 PA3TUYHBIX HICTOUHUKOB (Hay4yHas
u  ydeOHO-HAy4yHasi  JIHUTEparypa,  CpeACTBa
MaccoBoi MHpopmanuu, cetb MIHTEpHET U Apyrue)

Tema 5.2.
«BUOTEXHOIOTUH B
HpOMBIHIJ'ICHHOCTI/I))

Cojnepkanne ydeOHOro Marepuana

N

B TOoM dumcie TpakTUYECKUX ~ 3aHATUH WU
71a00paTOPHBIX PaboT

IIpakTrHueckoe 3aHATHE «Pa3Burne
IPOMBIIIJICHHON OMOTEXHOJIOTHI U ee IPUMEHEHHUE
B JKU3HHU Y€JIOBEKa», MOMCK U aHAIN3 UHPOpMaAIUU
U3 Pa3IUYHBIX MCTOYHHKOB (HaydHas M ydyeOHO-
Hay4Has  JuTeparypa, CpeacTBa  MacCOBOM
uHpopManuu, cetb IHTEepHEeT U Apyrue)

Kelicbol Ha anamu3 wuHboOpMaluu O pPa3BUTHH
MTPOMBIIIUICHHOM OMOTEXHOJIOTUH (TI0 TPYIIIaMm)

[Ipaktuueckoe 3aHaTHE (TPOJOJDKEHHUE): 3amuTa
keiica: IlpencraBineHue pe3ynbTaToB peIIEHUs
KeWCOoB (BBICTYIIJIEHUE C MTPE3EHTAINEH)

OK 01, OK 02,
OK 04

ITpomesxyTounas arrecranus B popme qudepeHIMpoBaHHOTO 3a4eTa

Bcero:

64
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3. YcnoBus peanuzanuu yueOHOTo mpeameTa
3.1. MarepuanbHO-TeXHUYECKOE 0OecTieueHe

Jlns  peanuzanuM  NPOrpamMMbl  yuyeOHOro  MpeaMeTra JOJDKHBI  OBITh
IPEeIyCMOTPEHBI CIEAYIONUE CelUaNbHbIe MmoMenieHus: B cooTBeTcTBrr ¢ OI'OC
CIO u ITOOII: yuebnas ayautopus, OCHalIeHHass 000pyI0BaHHEM: pabouue mMecTa
0 KOJIMYECTBY OOYyUaroluXcs, paboyee MECTO MperoaaBaTess, HarjsqHble oco0us
U pa3fgaTOvyHbI MaTepuaj, TEXHUYECKHE CpPEICTBa OOYyYEeHHS: KOMIBIOTEP C
yCTpOMCTBaAaMHM BOCIIPOU3BENEHUS 3BYKa, MPUHTEP, MYJIbTUMENNA-IIPOECKTOP, KPaH,
yKa3Ka-Tpe3eHTep I IPE3CHTALH.

3.2. UndopmanrionHoe o0ecrieyeHue peaan3aiiy mporpaMMbl

Jis  peanuzanuu  mporpaMMbl  OMONMHMOTEYHBIM  (OHA  CTPYKTYPHOTO
noJipa3esieHusl JOKEH UMETh MeUaTHbIE U /WK AJIEKTPOHHbIE 00pa30BaTeIbHbIE U
MH(OPMAIMOHHBIE PECYPCHI JIJIs1 UCIIOJIB30BaHUS B 00pa30BaTEILHOM MPOLECCE.

OCHOBHBIE MT€YATHBIC U JIEKTPOHHBIC U3TAHUS:

1. buonorusi. 10-11 knacc (yrayOJieHHBIM YpOBEHbB): YYEOHUK [JIsi CPEIHEro
obmiero obpazoBanusi / B.H. Apwirun [u ap.] ; mox oOmedt penakuueit B.H.
Speiruna. — 2-e u3n. — Mocksa: U3narensctBo FOpaiit, 2023. — 357 ¢. —
(ObmeobpazoBarenbubiii k). — ISBN 978-5-534-15630-0. — Teker:
annekTpoHHbI // OOpaszoBarenbHas mmnatdopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/520558

2. buonorus: y4yeOHMK W TPAKTUKYM JJIsi CpeIHEero mpodhecCUOHATHLHOTO
oOpazoBanus / B.H. Speirun [u ap.] ; non penakuuend B.H. Apsiruna. — 2-¢

m3a. — MockBa: MzparensctBo FOpaitt, 2023. — 378 c¢. —
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
anekTpoHHbI // OOpasoBatenbHas mminatdgopma IOpait [caiit]. — URL:

https://urait.ru/bcode/511618

3. O6yxoB /I.K. bruonorus: kjaeTKu W TKaHU: y4eOHOE TOCOOHME ISl CPEIHETO
npodeccuonansHoro obpazosanus / J[.K. O6yxos, B.H. Kupunenkxoa. — 3-e
u3., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2023. — 358 c. —
(ITpodheccnonansuoe obpazoanue). — ISBN 978- 5-534-07499-4. — Tekcr:
anekTpoHHbI // OOpasoBatenbHas mminatdgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/516336

4. Mycradpun A.I'. buonorus : yuebonuk / A.I'. Mycradun, B.b. 3axapos. —
Mocksa : KHOPVYC, 2024. — 432 c. — (Cpemnee mpodeccuoHalbHOE
obpazopanue). ISBN 978-5-406-12000-2

JIoTIOTHUTENbHBIC UCTOYHUKH:

1. bmunog, JI.H. Dkonorus : yaueOHOe mocoOue it cpeaHero npodeccuoHaIbHOro
obpazoBanus / JI.H. baunos, B.B. Ilonskora, A.B. CeMenua ; moja oOruiei
penakument JI.H. bimnosa. — Mocksa : M3narensctBo FOpaiit, 2023. — 208 c.
— (ITpodeccuonanproe obpazoBanne). — ISBN 978-5-534-00269-0. — Tekct


https://urait.ru/bcode/520558
https://urait.ru/bcode/511618
https://urait.ru/bcode/516336

: anekTpoHHbIN // OOpaszoBatenbHas miaTtdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513052

. bproxanp @.0. IIpombiniennas skosorus : yueouuk / ©.d. bproxans, M.B.
['padkuna, E.E. Cao6usikoBa. — Mocksa : DOPYM : UHOPA-M, 2022. — 208
c. — (Cpennee npodeccuonanbaoe oopazoBanue). - ISBN 978-5-00091-698-8.
- Tekcr : anektponnsiid. - URL: https://znanium.com/catalog/product/1854406
(mata obpamenus: 03.04.2023). — PexxuM goctymna: 1o mojmuckKe.

. Epemuenxo O.3. buonorusi: yuenue o Oumocdepe : yueOHOe mocoOue s

cpensero npodeccuonanbHoro oopazosanus / O.3. Epemuenko. — 3-e u3f.,
nepepad. u gon. — Mocksa : MU3narensctBo FOpaiit, 2023. — 236 c. —
(ITpodeccuonansuoe oopazopanue). — ISBN 978-5-534- 10183-6. — Tekcr :
anekTpoHHbI // OOpasoBarenbHas minatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/516507.
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https://urait.ru/bcode/513052
https://urait.ru/bcode/516507

4. KoHTPOJIb M OlIeHKA Pe3yJbTAaTOB 0CBOEHUsI 0011e00pa3oBaTeIbHOM
AUCHUTLTHHBI
KoHTpoib M oOLEHKa pe3yJlbTaTOB OCBOCHHS 0011e00pa3oBaTEIbHOMN
JTUCIMIUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUTIIMHAPHBIC Pe3yIbTaThl, HAPABICHHBIC HA
dbopmupoBaHre OOMMX W MPO(HECCHOHATBLHBIX KOMIETSHITMI M0 pa3eiaM U TeMaMm

cojiepKaHusl y4eOHOTO MaTepurania.

Oo6masi/npogeccuoHanbHas Tema Tun OLIEHOYHBIX

KOMIIEeTEeHIIUsI MepOonpHUsiTHS

OK 01. Bsibupares cmnoco6sr | Temsr 1.1-1,3; 2.1-2.2; 2,5; | OGcykaeHne 1O  BOIpocaM

pereHuUsI 3a1a4 | 2.6;4,2;4,3:5,1:5,2; JEKIHU

npodeccnoHaTBEHOMI TectupoBanue

JESITeIbHOCTH TPUMEHHUTEIIBHO YcTHBIH onpoc

K pa3JIMYHBIM KOHTEKCTaM 3aMoTHEHUE  CPABHHUTEIBHBIX
Ta0JINLI

JIMKTaHT Ha UCIOJb30BaHUE
apryMEeHTOB, OHOJIOTHYECKOI
TCPMHUHOJIOTMH U CUMBOJIMKHA
KonTposibabie paboThl

Brinonnenune 3aJaHuN
IIPOMEKYTOYHON aTTECTAIlUU
OK 02. Ucnonszosars | Temsr 1.1-1,5; 2,1- 2,6; OneHuBaemasi AUCKYCCHS 11O
COBPEMCHHBIC cpeactsa | 31-3,3: 4,1-4,5. BOIIPOCAM JICKITMH
ITOMCKA, aHajn3a Pa3paboTrka BOIIpocoB B mapax
u UHTEPIPETALUH ¥ MUHH TpyIax
nH(popManuy, BrinonHenue u 3amura
u uH(pOpPMaIMOHHBIE 1ab0opaTopHBIX paboT
TEXHOJIOTHMH JIS1 BBITTOJTHEHHUS [IpencraBneHne pe3ynbTaTOB
3a7a4 npodeccroHanbHOM MPAKTHYECKUX padoT
JIEATEIBHOCTH [IpencraBieHmne yCTHBIX

coOOLIeHUH C Mpe3eHTaluei,
MMOATOTOBJICHHBIX I10 MECPEYHIO

HCTOYHHUKOB,
PEKOMEHTIOBaHHBIX
penoaaBaTeneM

OK 04. OddextuBno | Temsr 1.1-1,5; 2,1- 2,6; OO6cyxIeHue 1Mo Bompocam

B3aMMOJIEHCTBOBATE U paboTath | 3 1-3 3; 4,1-4,5. JICKIIMU B TIapax U MUHU

B KOJUIEKTUBE U KOMAaHIE rpymnmnax

[IpencraBnenue  pe3ynbTaToOB
MPaKTUYECKUX padoT

OK 07. CopeticrBoBarte | Temsl 4,2- 4,5; 5,1-5,2. OO6cyxieHue Mo Bompocam
COXPaHEHUIO OKpYyXKaroIien JIEKIIUHU

CpeIbl, PEeCypcocOEpeKESHUIO, 3aroTHEHHEe  CPaBHUTEIBHBIX
MIPUMEHSITh 3HAHUA Ta0JIHIL

00 W3MEHEHUN KJIMMAaTa, TectupoBanwue

TIPUHIIMIIBI OepeKIMBOTO YcTHBIN ompoc

20



MPOU3BOJCTBA, A (HEKTUBHO
JIEUCTBOBATH

B UPE3BBIYANHBIX CUTyaLUAX

JIMKTaHT Ha WCIOJb30BAHUE
apryMEHTOB, OHOJIOTHYECKOU
TEPMHHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
caMmocTosiTenbHast pabora
KontposnbHbIe pabOThI
Brimonnenue 3aganui
IPOMEKYTOYHON aTTECTAIIUU

IIK 1.2. IIpoBoauTb nEHEXKHOE
U3MEpeHue 00BEKTOB

OyXraJTepcKOro ydera

4,1; 4,4

NupuBunyansHast
caMOCTOsATeNIbHAsI paboTa
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