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1. TACITIOPT MTPOTI'PAMMBbI YYEFHOM JJUCHUTIIMHBI
I11.02 buosorus

1.1. ObaacTh NpUMeHeHHUs1 IPOTrPaMMbI

Pabouass mporpamma ydebnor mucummuiiabl [1J[.02 Buosorus sBisieTcss cocTaBHOM
YacThl0 OCHOBHOH mpodeccHoHaNbHOM 00pa30BaTENbHOM MPOrpaMMbl  MOJTUTEXHUYECKOTO
kowtemka ¢punuana PI'bOY BO «MI'TY» B cooTBeTCTBUU C (efepalbHBIM TOCY1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM CPEIHEro NpPOQECCHOHATHLHOIO 00pa3oBaHUsS B COOTBETCTBHU
®I'OC CIIO no cneunanbHocTu 33.02.01 dapmariusi.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanmii PI'OC cpemHero odIiero oopa3oBaHus,
MNPEIbSABISEMBIX K CTPYKTYpE, COJAEP>KAaHUIO U pe3yjbTaTaM OCBOCHHS Y4eOHOM MHUCLUIUIMHBI
«buonorusi», B COOTBETCTBUU ¢ PEeKOMEHIAIMSIMU 10 OpPraHM3AIMH TOJTYYCHHS CPETHETO
oOmiero oOpa3oBaHMsi B TMpefeliax OCBOEHHUSI 00pa3oBaTENbHBIX IMPOTPaMM  CPETHETO
npodeccCHoHaTBLHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOrO OOIIEro o0pa3oBaHUsS C Y4ETOM
TpeOoBaHuil (eaepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB U IMOJTy4yaeMOU
npodeccuu WM CHEIHAIBLHOCTH CPEAHEro TpodeCCHOHATBLHOTO 00pa3oBaHHs (IMMHCHMO
JlenaprameHTa rocyJapCTBEHHOH MOJIUTHKU B cdepe MOAroToBku pabdouux kaapos u AI1O
MunoOpuayku Poccun ot 1 mapra 2023 r. N 05-592).

1.2. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/ibHOM MPOrpaMmbl
Hucuunnuna [1][.02 buonorus sBisercs npoduinbHOM y4eOHOM TUCIUIUIMHON, KOTOpas
obecrnieunBaeT HEOOXOIUMBIA YPOBEHB ISl TIOJITOTOBKU OYAYIIETO CIICIIHATIICTA.

1.3. Henu u 3aga4yu AUCHUILIMHBI — TpPe0OBaHUA K pe3yJabTaTaM OCBOCHHS
JUCIHHUILINHBI

B pe3ynbrate 0cBOCHUS AUCHUIUIHHBI O0yYaIOIIHICS TOJIKEH:

3HATh:

3 1 - 0 Mecre U ponu OHOJOTHM B CHUCTEME HAy4YHOTO 3HAHUS; (YHKIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa JIJIs PEIICHUS )KU3HEHHBIX MPO0JIeM;

3 2 - coaepkaHuEe OCHOBOIOJIATAIONUINX OMOIOTUYECKUX TEOPUN U THUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, SBOJIFOIIMOHHOM, TPOUCXOK/ICHHS KU3HHU U YEIIOBEKA;

3 3 - ocHOBoMoJararolme ouonornueckrue 3aKonsl U 3akoHomepHoctu (I'. Mennens, T.
Moprana, H.W. BaBunosa, O. I'ekkensi, . Mromnnepa, K. bapa).

3 4 - 6UOJIOTHYECKYIO TEPMUHOJIOTUIO M CHUMBOJIUKY.

yMeTh:

VY1-packpblBaTh COJEpKaHHUE OCHOBOIOJNATAIONIMX OHOJOTHYECKHX TEPMUHOB U
MMOHSATHH;

VY 2 - packpsIBaTh coJiep>KaHUe OCHOBOIIOIATAIONINX OUOJIOTMYECKUX TEOPUN U THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTalIMOHHOM, YBOTIOLIMOHHOM, MPOUCXOXKIEHUS )KU3HHU U YETTOBEKA;

VY 3 - packpbIBaTh OCHOBOTOJArarolue OMoJIoru4ecKre 3akoHbl U 3akoHOoMepHocTH (I,
Mennens, T. Moprana, H.J. Basunosa, 3. I'ekkensa, ®. Mrounepa, K. bapa), rpanunsr nx
MPUMEHUMOCTH K KUBBIM CUCTEMAM;

VY 4 - npuMeHATh OCHOBHBIE METO[bI HAYYHOTO MO3HAHUS, UCIIOJIb3yeMble B OMOJIOTHH;

Y 5 - BbACNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT M SYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OWOTCOIIEHO30B U JKOCUCTEM;
OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIECTB M MPEBpAIICHUS dHEPTrUU B KIETKe, (DOTOCHMHTE3A,
MJIACTHYECKOTO M SHEPTETHUYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, ME03a, OTUIOJOTBOPEHUS,
pa3BUTHS U Pa3MHOXKEHUS, WHIWBUYaJbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), 60pbObI 3a
CyIIIECTBOBaHHUE, ECTECTBEHHOT'O 0TOOpa, BHI000pa30BaHMs, TPUCITIOCOOTICHHOCTH OPTaHNU3MOB K
cpene oOWTaHWs, BIUSHUS KOMIIOHEHTOB OKOCHCTEM, AaHTPOIOTCHHBIX W3MEHEHHHA B
9KOCUCTEMAaX CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U MPEBpaIlleHHEe YHEPTUH B Ouocdepe;

Y 6 - NpUMEHSTHh MOJIyYeHHbIC 3HAHUS I OOBSCHEHHS OMOIIOTMYECKUX MPOIECCOB U
SBJICHUH, 1711 IPUHATUS MPAKTUUECKUX PELICHUI B TOBCETHEBHOM KHU3HHU C LENbI0 O0ecTieueHus
0€30MacHOCTH CBOETO 3JIOPOBbS U 3MIOPOBBS OKPYKAIOIIUX JIFOACH, COONIOACHUS 30POBOTO



o0pa3a *KHU3HH, HOPM IPAMOTHOTO MTOBEICHUS B OKPY>KAIOLICH MPUPOTHON Ccpesie;

VY 7 - pemaTth OMONOTHYECKHE 33a49H, COCTABIATh TCHOTHITMYECKHE CXEMBbI CKPEIINBAHUS
JUIA pasHBIX TUIIOB HACJIEJOBAHUS NPU3HAKOB y OPraHM3MOB, COCTABIATH CXEMBI IMEPEHOCA
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IeTH MUTaHUs, [TUIIEBBIC CETH);

Y 8 - KpUTHYECKM OIICHMBaTh HHGOpMAIMIO OHOJOTMYECKOTO  COJIEpIKaHuUs,
BKJIIOYAIOIIYIO0 TICEBJOHAYYHBIE 3HAHHMA W3 PA3JIUYHBIX HCTOYHUKOB (CpPEICTBa MAacCOBOM
uHpOpMaLlUK, HAYYHO-TIOMYJISIPHBIE MaTepHajbl); HHTEPIPETHUPOBATH ATUYECKHE ACHEKTHI
COBPEMEHHBIX HCCIICOBaHUH B OMOJOrMM, MeOUIMHE, OWOTEXHOJOTWH; paccMaTpHUBaTh
ry100aIbHbIE SKOJIOTUYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLICHHUIO K HUM
COOCTBEHHYIO MTO3HIIHUIO;

Y 9 - co3gaBath COOCTBEHHBIE ITMCbMEHHBIE M YCTHBIE COOOIICHHMS HA OCHOBE
Ouonmormyeckoil MHQPOpPMAIMM M3 HECKOJIbKHX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

OcBoenne copaepxkanusi yaeOHOW TUCIMIUTMHBI «bronorusy odecrneunBaeT JOCTHKEHHUE
CTYJIEHTaMH CJEeIYIOUINX PEe3yIbTaTOB:

JUYHOCIMHBIX .

— c(opMHpPOBAaHHOCTH YYBCTBAa TOPJOCTH U YBAXKEHUS K HCTOPHUM U JOCTHKEHUAM
OTEUYECTBEHHOM OMOJIOTMYECKOW HAyKH; MPEJCTaBICHUS O IEIOCTHOM €CTECTBEHHO- HAay4YHOU
KapTHUHE MHPA;

— MOHUMaHHE B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIUSHUS Ha
OKPYKaIONIYIO0 Cpelly, SKOHOMUYECKYIO, TEXHOJOTHYECKYI0, COIMATBbHYI0 B 3THYECKYIO chepbl
JESITEIbHOCTH YEJIOBEKa,

— CHocOoOHOCTh HCIONIb30BAaTh 3HAHHS O COBPEMEHHOW €CTECTBEHHO-HAYYHOUH KapTHHE
MuUpa B  oOpa3oBaTeNbHOM H  MpOdEeCCHOHATBHOM  JESITENIbHOCTH;  BO3MOXKHOCTH
UH(GOPMALIMOHHON Cpe/Ibl I 00ecTiedeH sl MPOTYKTUBHOTO caMO00pa30BaHMUs;

— BJIQJICHHUE KYJIBTYPOU MBIIUJICHUS, CIOCOOHOCTH K 0000IIEHUIO, aHAIU3Y, BOCTIPUSTHIO
UHPOpPMANUU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIM M BHIOOPY MYyTEH €€ TOCTHKEHHS
B IipodeccuoHanbHoOi chepe;

— CHOCOOHOCTh  PYKOBOJICTBOBATHCS B CBOEH  JIESATEIBHOCTH  COBPEMEHHBIMHU
MIPUHIIMIIAMA TOJICPAHTHOCTH, JTUAJIOTa W COTPYIHUYECTBA; TOTOBHOCTH K B3aMMOJICHCTBHUIO C
KOJIJIeramMu, paboTe B KOJIJIEKTHBE;

— TOTOBHOCTH WCIOJBH30BaTh OCHOBHBIE METOJIBI 3alTUTHI OT BO3MOXHBIX TMOCIIEICTBHIA
aBapuii, karacTpod, CTUXUHHBIX OEICTBUM;

— oOnagaHue HaBbIKaMU 0e30macHON paboThl BO BpeMs IPOEKTHO-UCCIEA0BATEIbCKON U
AKCIIEPUMEHTAIBLHOU ASITETbHOCTH, TIPU UCTIOIB30BAHUH JIA00OPATOPHOTO 000PYA0BaHUS;

— CHocOoOHOCTh WCIIONIB30BaTh TPHUOOPETEHHBIC 3HAHWS W YMEHHS B IPAKTHUECKOU
JESTEIbHOCTH U TIOBCEIHEBHOW >KWU3HMU MMl COONIOJEHUS Mep MPO(HUIAKTUKH OTPaBJICHHIA,
BUPYCHBIX W JPYrHX 3a00JICBaHHNA, CTPECCOB, BPECIHBIX IMPHUBBIUCK (KYpPEHHS, aJKOTOJIM3MA,
HApPKOMAaHWH ); TIPABUJI TIOBEJICHUS B TIPUPOJTHOM cperie;

— TOTOBHOCTh K OKa3aHUWIO IEPBOIM IMOMOIIM IPH TpPaBMax, MPOCTYAHBIX U JIPYTHX
3a00JIEBaHUAX, OTPABIICHUSAX MMAIICBBIMA MTPOTyKTAMH;

MemanpeomemHbix:

- OCO3HAHHME COIMAIBHON 3HAYMMOCTH CBOEH mpodeccuu/crnenuaibHOCTH, O0IaTanue
MOTHBAIIMEH K OCYIIECTBICHUIO MPO(eCcCHOHANBHOM 1eATeTbHOCTH;

— TIOBBINIEHUE WHTEIUIEKTYaJbHOTO YPOBHS B IPOIECCe HM3YyYEHHS] OMOIOTHYECKHX
SIBIICHUH; BBIJAIONIUXCS JOCTH)KCHUI OHOJIOTHH, BOIICAIINX B OOIIECYETIOBEUCCKYIO KYIBTYPY;
CJIOXKHBIX ¥ TIPOTHBOPEYMBBIX MYTEH pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISIIOB, UICH, TEOPUH,
KOHIICTIIIMM, THUMOTE3 (O CYIIHOCTH M TMPOUCXOXKICHUU >KM3HHU, YEJIOBEKa) B XOJe pabOThI C
pa3IMYHBIME UCTOYHUKAMU WH()OPMALINY;

- CIIOCOOHOCTh OPraHU30BBIBATH COTPYJHUYECTBO E€IUHOMBIILICHHUKOB, B TOM
YHCJIE C UCTIOIb30BAaHUEM COBPEMEHHBIX HH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;



- CHOCOOHOCTh MOHUMATh MPHUHLUIBI YCTOWYMBOCTH M TMPOJYKTUBHOCTH >KHUBOM
IOPUPOJBI, IYTH €€ M3MEHEHUs 0]l BIMSHUEM AaHTPOIOIEeHHBIX (aKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHalIM3y TJOOAJIBHBIX JKOJOTMYECKHMX MpoOjeM, BOMPOCOB  COCTOSHUS
OKpY’Karollel cpeibl U pallMOHAILHOTO MCII0JIb30BAaHUS IPUPOIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO M pOJb OWOJOTHYECKUX 3HAHUH B MPAKTUYECKON
JeSITeIbHOCTH JIIOJICH, pa3BUTHUH COBPEMEHHBIX TEXHOJIOTHH; ONpENeNsTh >KUBbIE OOBEKTHI B
IOpUPOIe; MPOBOAUTH HAONIONEHUS 3a HKOCUCTEMAMH C LEIbI0 MX ONUCAHWS M BbIBICHUS
€CTECTBEHHBIX M AHTPONOICHHBIX M3MEHEHUH; HAXOAUTh M AHAJIM3UPOBATh HH(OPMAIHIO O
JKMBBIX 00BEKTaX;

— CHoCOOHOCTh TPHUMEHATh OWOJOTHUECKHE M DKOJOTMYECKHE 3HaHUS Uil aHalu3a
MPHUKIIATHBIX TPOOJIEM X03SCTBEHHOM IeATEIHbHOCTH;

— CHOCOOHOCTh K CaMOCTOSATEIbHOMY IPOBEJCHHIO HCCIEIOBaHHUH, IOCTaHOBKE
€CTECTBEHHO-HAYYHOI'0 3KCIIEPUMEHTA, HCIIOJIIb30BAaHUI0 HMH(POPMALMOHHBIX TEXHOJIOTUH Ui
peleHus HayYHbIX U IPO(EeCcCHOHANBHBIX 33/1a4;

— CHocOOHOCTh K OIIEHKE 3THYECKUX acleKTOB HEKOTOPBIX HCCIEeIOBaHUN B 00JacTu
OMOTEXHOJIOIMH (KIOHHUPOBAHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHUE);

NpeoOMemHbIX.

— c(hOpMHUPOBAHHOCTb NPEACTABICHUNH O POJIM M MeCTe OMOJIOIMH B COBPEMEHHOM
Hay4YHOIl KapTHMHE MHUpa; IOHMMaHHE poJM Ouojorud B (HOPMUPOBAHMU KpYyrozopa u
(yHKIIMOHAJIBHOW I'PaMOTHOCTH JIJISl pELIEHUsI TPAKTUUECKHUX 33/1a4;

— BJaJICHHE OCHOBOIIOJIATAIOLIMMH HOHATUAMM U MPEICTaBICHUSAMH O KUBOW MPUPOJIE,
€e ypOBHEBOM OpraHMs3alMi U DSBOJIIOLMH; YBEPEHHOE I0Jb30BaHUE OMOJIOIMYECKON
TEPMUHOJIOTHENH U CUMBOJIUKOIA;

— BJIQJICHHE OCHOBHBIMH METOJAMHU HAYYHOIO [I03HAHHUSA, HCIOJIB3YEMbIMH IIpU
OMOJOTUYECKUX MCCIEAOBAHUAX JKHUBBIX OOBEKTOB M HKOCHUCTEM: ONMCAHHUEM, HU3MEPEHUEM,
IpOBe/IeHUEM HaOII0ICHNH; BBISBIICHHE U OLIEHKa aHTPOIOT'€HHBIX U3MEHEHHUH B IPUPOJIE;

— c(hopMHpPOBAaHHOCTh YMEHHUI OOBSACHATH PE3YIbTaThl OMOJOTUYECKUX SKCIIEPUMEHTOB,
peliaTh IeMeHTapHble OMOIOrMYecKUe 3a1auH;

— c(hOpMHPOBAHHOCTh COOCTBEHHOH TMO3MIUMM 10 OTHOLIEHHIO K OHOJOrHMYecKon
UHpOPMaLNH, TOTy4aeMON U3 pa3HbIX UCTOUHUKOB, IN100ATBHBIM 3KOJOIMUYECKUM MpolieMaM U
MYTAM UX PELICHHUS.

Komnerenunu olOy4aomerocs, ¢QopmMupyemble B  pe3yabTaTe OCBOCHHS
AUCHUIIMHBI:

OOpazoBaTenbHas M BOCHHUTATEIbHAs JESATEIbHOCTh HAIpaBlieHAa Ha (GOPMHpPOBAHHUE y
00yJaromuxcst CAeayomuX KOMIETEHIIUMN:

OK O01. BeiOupare cmnocoObl pemieHust 3aaad  MNpo(ecCHOHAIBHOW AEATeNbHOCTH,
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. OcyuiecTBIsATh NOUCK, aHAINW3 M UHTEPIpPETALNI0 UH(OPMAIMH, HEOOXOIUMOM
JUTSI BBITIOJTHEHUS 3a71a4 TPO(eCCUOHATILHON e TeNbHOCTH;

OK 03. [TnanupoBaTh 1 pean30BbIBATh COOCTBEHHOE MPO(PECCHOHANTBHOE U IMYHOCTHOE
pa3BUTHE;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH Cpeabl, pecypcocOepexeHulo,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BbIYANHBIX CUTYALIUSAX;

OK 09. MHcnonws3zoBarh HH(MOPMAIMOHHBIE TEXHOJOTUHM B NPOQecCHOHATBHOM
JESITEIbHOCTH.

1.4. KosimuecTBO 4aCOB Ha OCBOCHHE NIPOrPaAMMBI:

MaKcUMalibHas yueOHas Harpyska oOyuaromierocs — 156 yaca, B TOM uuce:
oOsi3aTenpbHas ayIUTOpHas yuyeOHast Harpy3ka oOydaromierocs: — 120 gacos,
npomexxyrouHas arrecranus — 20 yacos,

WHIMBHIyaJIbHBIC TTPOCKTHI — 16 yacos,

KoHCynbTauu — 0 yacos.



2. CTPYKTYPA U COJIEP)KAHUE OBPA3OBATEJIbHOM U BOCIIUTATEJIBHOM
JEATEJbHOCTH IO PEAJIM3AIIMA YYEFHOU JUCIHUATIIAHBI

I1J1.02 BUOJOI'UsA
2.1 O6beM IMCHMILIMHBI U BH/IBI YU4eOHOH padoThl
N Bcero CemecTtp

Bua y4eOHoii padoTsI YACOB. 1 5
AyAUTOpPHBIE 3aHATHS (BCEro) 120 38 82
B Tom uucie:
Jlexuuu (JI) 74 22 52
[Tpaxtrueckue 3ansatus (I13) 32 16 16
Cemunapsl (C) - - -
JlaGopaTtopubie padoTs (JIP) 14 - 14
CamocrositeabHas padora cryaenToB (CPC) (Bcero) - - -
NHauBuayabHbIA IPOEKT - - -
KoncyabTanun - - -
dopma IpOMEKYyTOUHON aTTECTAINU IK3aAMEHBI 20 10 10

DK3aMeH DK3aMeH

O01as TPy10€eMKOCTh 140 48 92




2.2. TemaTnyeckuii miian yyeonoi nucuunimuabl I1J1.02 buoaorus

KonnuectBo yacos

. p)
No | Hindp Seads|8s|Ea BE|E .
i u Ne HaumenoBanue tem > %% z 5|2 E g 5 5. 8 %‘é
3QHATHS 2558 3 §§%%§§§%
SEFETIETET 5k S
S |E B |5 E
1 cemecTp
Pa3zgen 1. Beenenue.
1. JI'1 | buonorusi-nayka o xu3Hd. CucreMa OMOJIOTHYECKUX HAyK. MeTo bl TO3HAHHUS )KUBOUN MPUPOJIBI 2 - - - -
5 1o Xussle cucremsl (6MOCHCTEMBI) Kak MpeaMeT n3ydeHus: ouonaoruu. OTaMyue *KUBBIX CUCTEM OT 5 5 i i
' HeopraHuyeckoil npupojsl. CBOICTBa M ypOBHU OpraHU3allMd OMOCHUCTEM. - -
Tema 2. XumMuueckuii COCTaB M CTPOeHHE KJIETKH
XUMHUYECKUH cocTaB KIeTKH. Makpo-u MHKpO3JeMeHThl. Boja 1 MuHepalibHbIE BEIIECTBA.
3. JI13 | IlomnepxaHue ocMoTHYeCKOro OamaHca. bernkn. AMHUHOKHCIOTHI, HE3aMEHUMBIC M 3aMEHUMBIC 2 2 - - - -
aAMMHOKHUCIIOTBI. Y POBHH CTPYKTYpPBbl O€IKOBOI MOJIEKYJIBI.
4 14 ®epmeHThl U ux crpoeHue. Kopepmentsl. Butamunbl. YrineBoabl: MOHOCaXapu/Ibl, TUcaxapuibl 9 9 i i
1 nosmcaxapuabl. buonornueckue pyHKIUK yriaeBoJ10B. - -
S. I13 1 | M3yueHne KaTaJIUTHYSCKOW aKTUBHOCTH (DepMEHTOB (Ha MPUMepe aMUIIa3bl MM KaTaiasbl). 2 - 2 - - -
Jlununel: Tpuriuuepusl, ¢ochonunuasl, crepouasl. I'nmapodunbHO-THIPO(POOHBIE CBOICTBA.
6. JI5 | buonornueckue ¢ynkuuu mununaos. Hyxnennossle kuciotel: JJHK um PHK. Crpoenue u 2 2 - - - -
¢ysaxun JJHK. Crpoenne u pynkunn PHK. AT®: ctpoenue u pyHkum.
[Mutonorus — Hayka o KjeTke. MeToasl m3yueHHus kieTkd. KieTka Kak ILelnoCTHas XHUBas
7. JI6 | cucrema. OOmme MpwW3HAKM KJIETOK: 3aMKHYyTas HapykHas MmemOpana, monekynsl JIHK kax 2 2 - - - -
TeHEeTUYECKUH anmapar, CucTeMa CHHTe3a OeJka.
Tunsl  KJIETOK:  JyKapuoTHyeckas W Ipokapuorhyeckas. (OcoOEHHOCTH  CTPOEHUs - -
8. I13 2 | npokapuoTuyeckoil knerku. Kierounas crenka 6akrepuil. CTpoeHHe 2yKapHOTHUECKON KIETKH. 2 - 2 -
OCHOBHBIE OTJIMYHNS PACTUTEIHHOMN, )KUBOTHOW U TPUOHOMN KJIETKH.
IToBepXHOCTHBIE CTPYKTYphl KieTOK. [lnmasmaruyeckas memOpaHa, €€ cBOicTBa M (DyHKIUH. - -
9. [133 | Huromnnasma u e€ opranouasl. OqHomeMOpanubie opraHou sl kiaeTku: JIIC, anmapat ['onbaxkwy, 2 - 2 -
1130coMbl. [10J1yaBTOHOMHBIE OPraHOU bl KIETKHA: MUTOXOH/IPHH, TJIACTHIBL.




[TpoucxoxaeHue MUTOXOHIPHIA U TuiacTHA. Buasl mmactun. HememOpaHHbIe OpraHOU bl KIETKH.

10. | JI7 2 2 -
@yHKIMY OPraHOMAOB KJIETKU. BKiIroueHus.
11 18 Snpo — perynsatopHblid HeHTp KiIeTKUA. CTpoeHue sjapa. XpoMocoMbl. TpaHCHOpPT BELIECTB B 2 2 i -
KJIETKE.
12. | 1134 | IlpuroToBiiecHHE U OUCAHNE MUKPOITPENAPATOB KJIETOK PACTCHUMN. 2 - 2 -
13 | I35 W3yuenmne cTpoeHUs KIETOK PACTEHH, )KUBOTHBIX M OaKTEpU MO MUKPOCKOIIOM Ha TOTOBBIX 5 i 5 -
MUKpOIpenaparax U ux OnucaHue
Tema 3. /KuzHeaeaTeIbHOCTH KJIETKH.
14. | 119 OOMmeH BemiecTB, WM METabONMU3M. ACCUMUISIINS U AUCCUMUIISIIMS. Pojb 3aKOHOB COXpaHeHUs 9 9 i -
BEIIECTB ¥ SHEPIHH B TOHUMAaHUU MeTa0oan3Ma. THibl oOMeHa BeleCTB.
15 | 110 @®otocunTe3. @a3pl U peakuuu (HOTOCHMHTE3a. XEMOCHHTE3. XEMOCHHTE3HPYIOUIHe OaKTepHH. 2 2 i -
3HaueHne POTOCHHTE3a U XEMOCHUHTE3a JJIs KU3HU Ha 3emuie.
DHepreTU4YecKuii 0OMeH B KJIeTKe U ero dTanbl. [ nukonus. bpoxenue u ero Buabl. Kucnopoanoe -
16. | 113 6 | oxucienue, Wi KieToyHoe abixanue. OxucnurenbHoe (ochopunrpoBanue. IPPEKTUBHOCTD 2 - 2
SHEPreTHYecKoro oOMeHa.
Peaknun matpuunoro cuHtesa. I'enernueckas napopmanus u JIHK. ['eneTnyeckuii koa u ero -
17. | 1137 | cBoiictBa. Tpanckpunuus — marpuunbiii cuare3 PHK. Tpancusiuus — 6uocunTes 6enka. Jrarsl 2 - 2
TpaHcsiuuu. Ponb pubocom B GMocHHTE3€e OerKa.
Heknerounsie popmsl sxu3HH — BUPYChl. OCOOEHHOCTH CTPOECHUSI M KU3HEHHBIN 1IUKJI BUPYCOB. -
18. | JI11 | bakrepuodaru. bonesHu pacTeHHi, >KHMBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE BHPYCAMH. 2 2 -
[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00J€BaHUM.
19. | m3% W3yueHne KIETOK Aposkxkel o MUKpockorioM. CpaBHEHHE IPOLIECCOB OpPOXKEHUS U 2 i 5 -
Jprxanus.
IIpomexyTouyHas aTTecTanus B popme IK3aMeHA 10
HTroro 3a 1 cemectp 48 22 16 10
2 cemecTp
Paznen 4. Pa3MHokeHHMe M MHIMBH/1YAJIbHOE PA3BUTHE OPraHU3MOB
Kuznennbri 1mukn kinerku. WHTepdaza m muro3. CrpoeHme XpomMocoM. JIUTmowmHbli u -
20. | JI12 | rannmouaHslii XpoMOocOMHbIE HaOOphl. Xpomatuisl. LluTonornyeckre OCHOBBI Pa3MHOXKEHHS H 2 2 -
WHJUBUAYAIBHOTO Pa3BUTHUS OPTaHHU3MOB.
21 | 113 Henenune knetkn — muro3. Craaum Mutosa. IIporeccsl, mpoucxozasiye Ha pa3HbBIX CTaAMsIX 2 2 i -
MuTo3a. bruomornueckuii cmpica muto3a. [Iporpammupyemast rudesb KIETKH — aronTo3.
22. | JIP 1 | U3yuenue (a3 MuTO3a B KIIETKaX KOpEIIKa JyKa 2 - - -
23. | J114 | ®opMbl pa3sMHOKEHUS OPraHU3MOB: OECIojioe M TOJIOBOe. BHIbI 0ecroioro pa3MHOXKCHHS: 2 2 - -




JCJICHUEC HaJABOC, INOYKOBAHHMEC OJHO- M MHOI'OKJICTOYHBIX, cnopoo6pa30BaHHe, BCIr€TaTUBHOC
Pa3MHOKCHHC. I/ICK}’CCTBCHHOG KJIOHUPOBAHUC OPraHu3MoOB, €TI0 3HAYCHUC JId CCJICKIIUU.
ITonoBoe Pa3MHOKXCHUC, €I'0 OTJIMYUA OT OecrmoJioro.

24.

J15

Meiio3. Craaun u mpoueccel meito3a. Kpoccunrosep. buonornueckuii cMmpici U 3HAUYEHHE
Meio3a. ['ameToreHe3 — mpoiecc 00pa30BaHUSI MOJIOBBIX KJIETOK Yy KHUBOTHBIX. [loyioBbIe
Kele3pl: CeMeHHMKH u sudHukd. Crepmarorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHS
SHUIIEKJIETOK U criepmaTo3ouoB. Omiogorsopenue. [laprenorenes.

25.

J16

WupuBuayansHoe pa3BUTHE (OHTOreHE3). DMOpHOHaNbHOE pa3BUTHE (IMOpHOTeHe3). DTambl
9MOPUOHAIBHOTO Pa3BUTHUS y MO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TaCTPY/ISINs, OPraHOTeHE3.
[ToctamOproHanpsHOE pa3BUTHE. THIBI TOCTIMOPHOHATIBHOTO PAa3BUTHA: TPSMOE, HEMpsiMoe
(MTUYHHOYHOE).

26.

JP2

BrisiBienue u onucanue IIPHU3HAKOB CXOJACTBA 3apom,1mel?1 YCJIOBCKA U APYIrUX IMO3BOHOYHBIX, KaK
J0Ka3aTCJIbCTBO UX 3BOJIIOIIMOHHOI'O pOACTBA

27.

I139

PerOZ[YKTI/IBHOG 300pPOBLE. HOCJIGI[CTBI/ISI BJIUAHUA aAJIKOroJisI, HHUKOTHMHA, HAPKOTHUYCCKUX
BCHICCTB, 3aI'PA3HCHUA CPCIbl HA Pa3BUTHUC YCJIOBCKA

28.

113 10

I/IHTeJIJIeKTyaJIbHaﬂ Hrpa «3anuMarTebHast OMOJIOT U

Pa3zgen 5. OCHOBBI TeHEeTHKH U CeJIeKIMMU.

29.

J17

[Ipeamer u 3aaun reHeTUKU. MeToabl reHeTUKH. [ eHeTnyeckas CHMBOJIMKA. 3aKOHOMEPHOCTH
HAaCJIeIOBaHMs TPHU3HAKOB, YCTaHOBIEHHbIe [. Mennmenem. MOHOTUOPHIHOE CKpEIIMBAHHE.
Jurubpugnoe  ckpemmBanue. Vcronp3oBaHWe — aHAIM3UPYIOMIETO  CKpEIIMBAHUSA A
oTpesieNIeHUs] TeHOTHITA 0COOH.

30.

I13 11

CocraBiieHne MPOCTEHIINX CXEM MOHOTMOPHAHOTO M JUTMOPHIHOTO CKpEUIMBaHUS, pELICHHE
TeHETUYECKUX 3a1a4.

31.

J18

XpoMocoMHas Teopust HacneACTBEHHOCTH. ['eneTnueckue kaptel.l eHeTnka nona. HacienoBanue
IIPU3HAKOB, CLEIUIEHHBIX C MOJOM. M3MeHumBOCTH M €€ BHIBl. XapaKTEepHUCTUKA
MOIM(PHUKAITMOHHON U3MEHUNBOCTH U €€ CBOICTBa

32.

JI19

HacnencrtBeHHass M KOMOWHATHBHAas W3MEHUMBOCTh. Meio3. MyTallMoHHasT HM3MEHYHBOCTD.
Knaccupukanus wmyranuil. MyrtareHHble  (QakTopbl. 3aKOH TOMOJOTHYECKMX PpSAJIOB B
HacneacTBeHHON u3Menunsocty H. M. Basuiosa.

BHesaepHass HacleICTBEHHOCTb M HW3MEHUYMBOCTh. ['eHeTmka denoBeka. COBpPEMEHHOE
ornpejesnieHue reHotuna. HaciaencTBeHHble 3a00eBaHNs YeTIOBEKA.

33.

J120

CrtBonoBble kieTKu. [IpuHIMNBI 3710poBOrO 00pa3za >KW3HH, AUArHOCTUKU, NMPOPHUIAKTUKH M
JIeUeHHUs] TEHETHYeCKHX Ooje3Hei. MeauKo-TeHeTUYecKoe KOHCYJIbTHPOBAaHUE. 3HaueHHe
MEIUIIMHCKON F€HETUKH B MPEJAOTBPAILIEHUH U JICYEHUH T'eHETUYECKUX 3a00JIeBaHNI YelloBeKa.
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34.

JIP 3

N3yuenne MoAM(UKALMOHHOM M3MEHYMBOCTHM, IIOCTPOCHME BapHallMOHHOIO psija U
BAPUALIMOHHON KPUBOHI

35.

Jq21

Cenekuus Kak Hayka M MpolecC. 3apoKICHUE CeJeKIMU W JoMecTthkanus. Yuenue H. .
BapuiioBa 0 IeHTpax NPOUCXOXKICHUS W MHOrooOpaswsi KyabTYypHBIX pacreHuil. LleHTpsl
MPOMCXOXKACHUS JOMAIIHUX JKUBOTHBIX. CopT, mopoaa, mramMm. COBpEMEHHBIE METOIbI
cenekiuu. Omuenka skc-teppepa. WMuOpummur. I[ereposuc. AyrOpuamur. VcKyccTBEHHBIN
MyTareHe3 M IIOJIYYCHHE IOJHUIUIONJOB. JIOCTMKEHMsI CEJIeKIMU PACTCHHH, >KHUBOTHBIX U
MHUKPOOPTraHU3MOB.

36.

J122

CocrapiieHHe 1 aHAIN3 POAOCIOBHEBIX YEJIOBEKA

37.

JI23

buorexnonorus. I'enHast nmkenepus. Dtanbl co3aanus pekomounanTHoil JIHK u TpancreHHbIX
OpPraHHU3MOB. Knerounas UHXEHEPUS. Knerounsie KYJBTYPBL.. Knonuposanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3UCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE M JITHYECKHE
npo6sembl. 'MO — reHernyecky MoIU(UIIMPOBAHHbBIE OPIaHU3MBI.

38.

JIP 4

BrisiBrIeHNE MyTareHoB B OKpY>Karolllel Cpe/ie 1 KOCBEHHAsl OIL[EHKA BO3MOKHOTO MX
BJIMSIHMS HA OPTaHU3M.

2

Pa3nen 6. DBowonuonnoe yuenue. [lpoucxoxaenne u pa3sBuTue ;ku3Hu Ha 3emie

39.

J24

Hponcxoncz[eHHe M HaYaJIbHBIC OTallbl Pa3BUTHA KHU3HHU Ha 3emite. I'nmoTe3nl IMPOUCXOKIACHUA
JKHU3HU.

2

40.

J25

WcTopus pa3Butus 3BOMIONMOHHBIX ueil. 3nauenue padot K.Jlunues, JK.b.Jlamapka B pa3Butuun
HBOJIIOIIMOHHBIX UJeH B Ouosioruu. DBomonoHHoe yuenue Y. JlapBuHa.

41.

J126

[TaneonTonoruueckre u OuoreorpaduyecKue CBUIETEIHCTBA IBOJIONUH. DMOPHUOIOTHYECKUE U
CpPaBHHUTEIbHO-aHATOMUYECKUE  CBUJAETEIBCTBA  DBOJIOIUH. CxoICcTBO  MEXaHH3MOB
HACJICACTBECHHOCTU U OCHOBHBIX METa0OJIMUECKIX HyTefI Y BCEX OpraHHU3MOB.

42.

JI27

Muxkpossomtonust. EcrectBenHblii 0oT60p. PopMbl ectecTBeHHOro 0oTOopa. OCHOBHBIE (HOPMBI
BUZ000pa3oBaHus: reorpaduueckoe, 3Kojormyeckoe. MakposBomtorus. DOpMBI HBOIIOIUH.
HeoOpaTUMOCTh 3BOJIOILUH.

43.

113 12

[IpucnocoOneHre opraHU3MOB K pa3HbIM cpeiaM oOuTaHus (BOJHOM, HA3eMHO-BO3YLIHOM,
TMOYBEHHOM).

44,

JI128

HaquHe THIIOTE3bI BO3HUKHOBEHHS JKU3HN Ha 3eMIIe.

45.

J129

DOopMHUPOBAHUE OCHOBHBIX I'DYIMI XUBBIX OPraHM3MOB. Pa3zBuTue xu3HM Ha 3emile 1O 3paM U
epuoiaM.

46.

JP 5

I/I3yquI/1e HUCKOIIa€EMBIX OCTAaTKOB paCTeHI/II\/'I U )KUBOTHBIX B KOJIJICKIIUAX

N NN DN

Pazaea 7. IlpoucxoxaeHue yejioBexka

47.

JI30

DBOIONMS YesloBeKa. AHTPOMOJIOrHs Kak Hayka. JIBmkymue cuiibl aHTponoreHe3a. OCHOBHBIE
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CTaauu U BETBU DBOJJIOLMH YCIIOBCKA.

48.

J31

YenoBeueckne packl. OCHOBHBIE OoOJbIIKE pachl. YepThl MPHUCIIOCOOICHHOCTH TpPEACTaBUTENCH
YeJIOBEYECKHX pPAacC K YCIOBHUAM cylecTBoBaHMs. EauHcTBO uwenoBeueckux pac. Kpuruka
pacusma.

49.

I13 13

Anxamms u OLICHKA Pa3JIMYHBIX TUIIOTE3 IIPOUCXOXKACHUSA YCJIIOBCKA

Pa3zgea 8. OcHOBBI DKOJIOTUH.

50.

J132

DKoJorusl - 3aJayd U paszenbl. MeTonbl dKOJIOTHYecKuX uccienoBanuil. Cpenbl oOuTaHuUs
OpraHU3MOB: BOJ/IHAsI, HA3EMHO-BO3/yIIHASA, TOYBECHHAs, BHYTPUOPTAaHU3MEHHAS.

DOkosnoruueckue (akToppl W uX Kiaccuukauusa. JlelcTBue sKoIOrHYecKux (akToOpoB Ha
OpraHU3MBI.

51.

JI33

Abuotnyeckue ¢aktopbl. buomornyeckue putmbel. buotuueckue (¢dakTtoppl. 3HayeHHE
OMOTUYECKUX B3aMMOJICHCTBHI JUIsI CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

52.

J134

DKOJIOTrM4ECKHE XapaKTEPUCTUKU MONyassuui. OCHOBHbIE TIOKA3aTENN MOMYIISIIIUN: YUCIEHHOCTD,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MHUrpanusa. JIuHaMHUKa YUCICHHOCTH
MONYJISILMY U €€ Peryssinus.

53.

JIP 6

Onucanue nonynaUui, HAXOAIMXCS Ha TPaHu Mcue3HOBeHUs (1o MatepuanaM «KpacHoit KHuru
PecniyOnuku Agapires»).

54,

I13 14

CocraBieHHe CXeM nepeaaun BEUICCTB U DHCPIUU 110 LCIIAM ITUTAHUA B HpHpOI[HOfI
OKOCHUCTEMC 1 B arponcHoO3¢C

55.

I13 15

Pemenne sK0I0ru4ecKux 3aaad

Pasnen 9. buocdepa.

56.

JI35

buochepa — rmnobanbHas skocuctema. KpyroBopoT BaKHEHIIMX OHOT€HHBIX SJEMEHTOB B
ouocdepe.

57.

J136

Okonornyeckue cuctembl (3kocuctemsl). [loHstne 006 »5SkocucteMe u  OMOreolEeHO3e.
OyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMbI. KpyroBopoT BeElIECTB U MOTOK JHEPrUHM B
skocucteme. Tpoduueckne ypoBHM »dKocucTeMbl. (OCHOBHbBIE IOKa3aTeIM SKOCHCTEMBI:
ouomacca, MPOAYKIHUSA. ODKOJIOTMYECKHE NHUPaMUJbL: MPOIYKIIMH, YHCIEHHOCTH, OMOMAcCCHI.
CBoJicTBa DKOCHCTEM: YCTOMYHMBOCTD, CAMOpPETyJsilus, pa3BuThe. CyKueccus.

58.

JI37

[TpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p M PEK, XBOMHOIO WJIM IIMPOKOJIMCTBEHHOTO Jieca.
AHTpPOIIOTEHHBIE  3KOCUCTEMBI. ATpoO3KOocUCTEMBI. YpOoskocucrteMbl. buonormueckoe u
XO3SICTBEHHOE 3HAa4YeHHE arpodKocucTeM U ypOoskocucteM. buopasnHooOpasue kak ¢akxTop
ycToiunBocTH dKocucteM. CoxpaHeHHEe OMOIOTUYECKOT0 Pa3HOOOpas3us Ha 3eMIle.

59.

I13 16

buocdepa u uenosex. M3menenus B Ouocdepe. [locrmencTBusi nesTENbHOCTH 4YelOBEKa B
OKpy’Karolen cpene. BoznelicTBre npon3BOACTBEHHON JEATENBHOCTH HA OKPYKAOIIYIO CPEAY B
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obnmactu cBoed Oymymiedt mpodeccuu. [moOalbHBIE SKOJOTHYECKHE NPOOJIEMBl W IMYTH HX
pemrenus. JlocTKeHNs OMOJIOTHU M OXpaHa IPUPOJIBL.

60. | JIP 7 | BeisiBneHue aHTPOIIOTCHHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOCH MECTHOCTH. 2 - - 2 -
IIpome:xxyTouHasi arrecTanus B gopMe IK3aMeHa 10
Hroro 3a 2 cemecTp 92 52 16 | 14 | 10
UTOI'O 140 74 32 | 14| 20
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2.3. Conepxanue yueonoii nucuumiunsl [1J1.02 Buosorus

Koanl
HaumenoBanHe pasieon Copep:xanue y4e0HOro MaTepuaJia, NpaKTHYecKue 3aHATHS, Obnem 235;‘;‘:53:&:;
J——— caMoCTosITeIbHAsI padoTa 00y4yaromuxcs 4acoB | OCBAMBACMEIX
3HAHUI U
YMeHMi
1 cemecTp
Coaep:xanue yueOHOro MaTepuaJia
buonorus — Hayka o xxu3Hu. CucreMa OMOIOrMYecKUX HayK. MeToabl O3HaHUSI )KUBOM NPUPO/IBL. 4
JKuBble cuctembl (OMOCHCTEMBI) KaK IPeAMET n3ydeHus ononorun. OTINYNE KUBBIX CHCTEM OT
Heopranuveckor mpupo/pl. CBOMCTBA M YPOBHH OpraHU3aluu OHOCHCTEM. 31,34,
]I;aBzI;[ZJ:IHlé. Teoperuyeckune 3aHATHS _ 4 OK 013,] (l)K 02,
1 Buonorus — Hayka 0 sku3HU. CucTeMa OMOJIOTMYECKUX HayK. MeTO bl MO3HAHUS KHUBOH MTPUPOJIBI 2 OK 03, OK 09
2 Xusble cuctembl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus Ouosioruu. OTian4ue )KHUBBIX CHCTEM OT )
Heopranuiecko mpupo . CBOMCTBA M YPOBHH OpraHU3alui OHOCHCTEM.
IlpakTH4yecKkue 3aHATHSA -
Tema 2. Conep:xkaHue y4eOHOT0 MaTepUasia 32,34
XUMHYIECKHH COCTaB U XuUMHYECKHI COCTaB KIETKH. Makpo- MHKpPO3JIEMEHTh. Boa i MUHEpaibHbIe BEIIECTRA. Y1,V4, V5V
CTPOCHHE KIIETKH [Mognepxanue ocMoTHYeCKOro Oananca. benmku. AMHUHOKHCIOTBHI, HE3aMEHHMbIC U 3aMEHUMBIC 6,Y7,Y8
AMUHOKHCIIOTBL. YPOBHH CTPYKTYpbl O€NKOBOW MoOJNeKyibl. DepMeHTBl M HX CTpOCHHUE. OK 01, OK 02,
KodepmenTsl. BuTamuHbl.  YTieBOIbl: MOHOCAxXapubl, JUCAXapHIbl M  MOJHCAXAPUIbL. OK 03, OK 09
buonornyeckne ¢yHKIuM yriaeBomoB. M3ydeHne KaTaqMTHYeCKOW aKTUBHOCTH (epMeHTOB (Ha
npuMepe amuiIasbl WM - KaTajgasbl. JIMmumel:  TpUDIMUEpUabl, (GOCHOIUIHIBI, CTEPOUIBI.
I'mapodunbHo-THAPOGOOHBIE CcBoiicTBa. buomornmueckne ¢yHkumm nunuaos. HykienHoBbIe 27

kucnotel: JIHK u PHK. Crpoenune u pynkunu JIHK. Ctpoenue u ¢pynkiuun PHK. AT®: crpoenue u
¢bynkuuu. Lluronorus — Hayka o kieTke. MeTo bl u3yueHus kieTku. KieTka kak 1enoctHas )KuBas
cucrema. OOmue NpU3HAKM KIETOK: 3aMKHyTas HapyxHas memOpana, monekynsl JIHK kax
TeHEeTHYECKU ammapar, cucTeMa CcuHTe3a Oenka. THIOBI  KJIETOK: DJyKapuoTHyecKas U
npokapuotnyeckas. OCOOEHHOCTHM CTPOEHUS NPOKApUOTHYECKOW KieTku. KierouHas cTeHka
6aktepuii. CTpoeHne 3yKapuOTHUECKOM KieTkH. OCHOBHBIE OTIMYUS PACTUTENBbHOM, )KUBOTHOM U
rpubHoi kieTku. IloBepXxHOCTHBIE CTPYKTYpHI KileToK. [lna3smarnyeckas memOpaHa, €€ cBOMCTBA U
¢ynkuuu. [uronnazma u e€ opranouapl. OgHomeMmOpanHble opranouasl kietku: OIIC, ammapat
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INonpxu, mu3ocomel. [loayaBTOHOMHBIE OpraHOU/IBI KJIETKH: MUTOXOHAPUH, IIIACTU/IBL.
[Ipoucxoxaenne MUTOXOHIpUM K 1uactui. Bunbel nnactun. HememOpaHHbIE OpraHOUABI KJIETKH.
OYHKIIMKM OpPraHoUJIOB KJIETKH. BkitoueHus. Sapo — peryiasiTopHbll 1HeHTp KieTku. CTtpoeHue
anpa. XpoMocoMsbl. TpaHcnopt BewiecTB B KieTke. [Ipurorosienue u onvcanue MUKpOIIpENapaToB
KJIETOK pacTeHud. M3ydyeHue CTpOeHHs KIETOK pacTeHHM, J>KUBOTHBIX U OakTepuil Moj
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpEnapaTax U uX ONMCaHHUE

Teoperuueckue 3aHATHS 12
3 XuMHYecKuil cocTaB KJIETKU. Makpo-u MUKpPO3JIeMEeHThl. Bosla 1 MUHepaibHbIE BEIIECTBA. 2
[Tonnepxkanue ocMoTHUYecKoro Oananca. benku. AMUHOKHCIOTHI, HE3aMEHHUMBIC M 3aMEHUMBIC
AMUHOKHCIIOTBL. YPOBHH CTPYKTYPBI OEITKOBOI MOJIEKYJIBI.

4 ®epmenTsl U ux crpoenue. Kopepmentsl. Butamunbl. YriaeBoibl: MOHOCAXapHUabl, AUCAXAPUIbI U 2
nosicaxapuipl. buonornyeckue QyHKIMHM YTIEBOIOB.

S5 Jlununer: tpurmmuepuasl, dochommnuabsl, crepounsl. ['uapodunbHO-THAPOGOOHBIE CBOICTBA. 2
buonoruueckue pynkuuu nununoB. Hyknennossie kucnotsl: JIHK u PHK. Ctpoenne u pynkuun
JHK. Ctpoenue n ¢pynkunu PHK. AT®: ctpoenne u GpyHKIHH.

6 Luronormss — Hayka O KieTke. MeToisl u3yudeHHs KiIeTKd. KieTka Kak IenocTHas >KuBas 2
cucrema. OOmue NpU3HAKK KIETOK: 3aMKHyTass HapyxHas wmemOpana, monekynsl JIHK kax
reHeTUYECKUH anmnapar, cucTeMa CUHTe3a Oelka.

7 IlpoucxoxaeHue MUTOXOHAPUHA U miactua. Bunael mnactun. HememOpaHHbIe OpraHOU/IbI KIETKH. 2
@yYHKIIUN OPraHOMAOB KJIETKU. BKIIFoueHus.

8 S npo - perynaropHslii HeHTp ki1eTku. CTpoeHue aapa. XpoMocoMbl. TpaHCIIOPT BEIECTB B KIETKE 2
IIpakTHyeckue 3aHATHSA 10
1 M3ydeHne KaTaIMTHYECKOW aKTUBHOCTH (DepMEHTOB (Ha IPUMEpe aMHJIa3bl MJIH KaTajasbl). 2
2 Tumbl KIETOK: JyKapuoTHyecKass W mpokapuoThdeckas. (OcoOeHHOCTH  CTPOCHUs 2
npokapuoTuyeckon kinetku. Kierouynas crenka Oakrepuil. CTpoeHHE 3YKapHMOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENHHOMN, )KUBOTHOM U TPUOHOM KJIETKH.

3 IloBepxXHOCTHBIE CTPYKTYpbl KieToK. [lnmasmaruyeckas memOpaHa, €€ CBOWCTBA M (DYHKIIMH. 2
Huromnnazma u e€ opranouasl. OnHoMeMOpaHHbie opranouasl kineTku: JIIC, ammapart [N'omsmxw,
nn30coMbl. [lonyaBTOHOMHBIE OpraHOW/IbI KJIETKA: MUTOXOHIPUH, NIJIACTH]IBL.

4 TIpuroTOBJICHHUE U OMTMCAHNE MUKPOIIPENAapaTOB KIETOK PACTCHHIA. 2
5 N3yuenue cTpoeHUs KIETOK PacTeHHWH, )KUBOTHBIX W OAKTEPHl IMOJ MHKPOCKOTIOM Ha TOTOBBIX 2

MHUKpOIIperaparax U uX ONMCaHnue
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Tema 3.
KusuenesrenbHOCTh
KJIETKU

Conep:xanue yueOHOro MaTepuaJia

OOMeH BemecTB, WM METab0IM3M. ACCUMWIALNSA U AUCCUMIIIAIMA. Posib 3aKOHOB COXpaHEHUs
BEUIECTB M SHEPruu B NMOHMMAaHWU MeTabonu3Ma. Tumbl oomeHa BemiecTB.DotocuuTe3. Dasbl u
peakiuu (GoToCcHMHTE3a. XEMOCHHTE3. XEMOCHHTE3UpYIoIHe OakTtepun. 3HaueHUE (OTOCHHTE3a U
XEMOCUHTE3a JJIs KM3HU Ha 3emiie. DHepreTHueckuid oOMeH B KJIETKE U €ro 3Tambl. [ JIHKOoNIu3.
bpoxxenune u ero Buubpl. KuciopoaHoe OKHUCIIEHHE, WM KIETOYHOE AblxaHHe. OKUCIUTEIbHOE
dbochopmwmpoBanre. IH(PEKTUBHOCTh IHEPTreTUUECKOTO OOMeHa. Peakimuu MaTpuyHOTO CHHTE3a.
I'enetnueckas undopmamus u JIHK. I'enernyeckuii kox M ero cBoicTBa. TpaHCKpumius —
MarpuuHblid cuate3 PHK. Tpancnsamus — OuocunTte3 6enka. Dtansl TpaHcasanuu. Poias pubocom B
Oouocunreze Oenka. Heximerounele QOpMBI XKU3HM — BHUPYChl. OCOOEHHOCTH CTPOSHHS U
KU3HEHHBIM LUK BUpycoB. bakrtepuodarun. bonesnu pacteHuid, >KUBOTHBIX M YEJIOBEKa,
BbI3bIBaeMbIe BHpycamH. lIpoduiakTtiuka pacrnpocTpaHeHHs BUPYCHBIX 3aloneBanwii. M3yuenue
KJIETOK JIPOKkKeH moa MukpockornoM. CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHHUS.

12

Teopeanecmle 3aHATHUSA

9 OOmeH BCIICCTB, NN MeTa00IU3M. ACCI/IMI/IJ'IHI_II/IH U JUCCHUMMIIALINA. Ponp 3akoHOB COXpaHCHHA
BCIICCTB X DHCPIruu B IOHUMAaHHUN MeTtaboau3ma. Tumel oOMeHa BCIICCTB.

10 ®dotocunres. Pa3pl U peakuuu (HOTOCHHTE3a. XEMOCHHTE3. XEMOCUHTE3UpYIole OaKkTepuu.
3HaueHue GOTOCHMHTE3a U XEMOCHHTE3a I AKU3HU Ha 3eMiIe.

11 Heknetounsle Gpopmbl KU3HU — BUPYChl. OCOOCHHOCTH CTPOEHMSI M )KU3HEHHBIN LIUKII BUPYCOB.
bakrepuodaru. bonesHu pacTeHuMid, JKMBOTHBIX M 4EJIOBEKa, BbI3bIBAEMbIE BUPYCAMH.
[IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a0071€BaHUM.

IIpakTHYecKHe 3aHATHA

6 DHepreTUdeckuii OOMEH B KJIETKE M ero dTambl. [ nnkonu3. bpoxxeHue u ero Bubl. Kuciopognoe
OKHCJICHMe, WM KIJIeTO4YHoe JbixaHue. OxuciaurenabHoe (ochopunupoBanue. IP(PEeKTUBHOCT
SHEPreTHYecKoro oOMeHa.

7 Peakiun MaTpuyHoro cuHtesa. I'enernueckast nnpopmanus u JJHK. 'enernueckuit xox u ero
cBoiictBa. Tpanckpunuus — Matpuunblii cunte3 PHK. Tpancnsauus — O6uocunTe3 Genka. DTambl
TpaHcsiuuu. Poib pubocom B GMocHHTE3€e OeKa.

8 MzyueHne KIETOK JpOoskKel ol MEKpockortoM. CpaBHEHHE MPOIeCCOB OPOKESHHUS U IbIXaHHS.

32,34
V1,V4, V5,V
6,Y7,Y8
OK 01, OK 02,
OK 03, OK 09

IK3aMeH

10

2 cemecTp

Pasnea 4.
PasmHoxeHue n
VHIUBUyAJIbHOE

Coaepixanue yueOHOIro MaTepuasa
XKuznennsrit nuka kietku. Marepdasza u muros. Crpoenue XxpoMocoM. JIUIIITONAHBIN U TalION IHBINA
XpoMocoMHbIe Ha00pbl. XpoMaTuabl. L{uTonornyeckue 0CHOBBI pa3MHOXKEHHS M WHIAMBUAYAIBHOTO

18

31,32,34
Y1,V4, V5V
6,Y7,V8
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Pa3BUTHEC OPraHU3MOB

pa3Butusa opranu3mos. Jlenenue kietkun — MuTo3. Craguu murosa. [Ipouecchl, mpoucxoasaimue Ha
pa3HBIX CTaaAusIX MHUTO3a. buosornueckuii cmpici Mutosa. [Iporpammupyemas rubenb KIETKH —
anonto3. M3ydyenue ¢a3z MHTO3a B KIETKaXx Kopemka jiyka. GopMbl pa3MHOKEHUS OPraHU3MOB:
Oecriosioe M mosioBoe. Buibl Oecrionoro pasMHOXKEHHUS: JEJICHHWE HAJIBOE, IMOYKOBAHUE OJHO- U
MHOTOKJICTOYHBIX, cropooOpasoBaHue, BEreTaTUBHOE  pPa3MHOXCHHE. HckyccTBeHHOE
KJIOHUPOBAaHUE OPraHU3MOB, €ro 3HaueHue 1 cenekuuu. [lonoBoe pazMHOKEHUE, €r0 OTIUYUS OT
oecrnosoro. Meiio3. Cragum u mporecchl Menosa. Kpoccunrosep. buosormdeckuii cMmbica #
3HaueHHe Meno3a. ['aMmeroreHes — nporecc 00pa3oBaHus MOJIOBBIX KIETOK Y KUBOTHBIX. [1ooBbIe
JKeJle3bl: CEMEHHUKU U sinuHuKU. CriepMaToreHes u ooreHe3. OcoO0EHHOCTH CTPOCHUS SIMIIEKIETOK U
cnepmato3onioB. OrmonoTBopenue. [laprenorenes. MuauBuayanpHOe pa3BUTHE (OHTOTEHE3).
DOMOpHoOHaNbHOE pa3BUTHE (AMOpUOTeHe3). DTambl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX
KUBOTHBIX: JIpoOJieHue, TracTpyisauus, opradoreHes. I[loctaomOpuoHansHOe pa3BuUTHE. THIIBI
MOCTAMOPUOHANIBHOTO Pa3BUTHS: MpsAMOE, HEnmpsMoe (JIUYMHOYHOE). BbIsBIEHHE M OMHCaHME
MPU3HAKOB CXOJICTBA 3apOABIIIEH YeNOBEKa M JPYTUX IO3BOHOYHBIX, KaK JOKa3aTeIbCTBO HX
HBOJIIOIIMOHHOTO pojcTBa. PenponykTuBHOE 310poBbe. [locnencTBust BIUSHUS aJKOroJis, HHKOTHUHA,
HApKOTUYECKUX BEUIECTB, 3arPsI3HEHUSI CPEJIbl HA PA3BUTHE YEIIOBEKA.

TeopeTnyeckue 3aHATHSA

10

12 Xwusnennbni mukn kieTkd. WHTepdaza m muto3. CrtpoeHue XpoMocoM. JIMTUIOMAHBIA H
rafIouAHbI XpPOMOCOMHBIE HaOOpbl. XpomaTHibl. LluTonornueckue OCHOBBI pa3MHOXKEHUS U
WHUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

13 Jlenenne kinetku — MuTo3. Ctaauu mutosa. [Iporecchl, MpoucXoasdIe Ha Pa3HbIX CTaAUAX
Muto3a. bruonmornueckuii cmpica muto3a. [Iporpammupyemast rudesnb KIETKH — aronTo3.

14 ®opmbl pa3zMHOXKEHMsI OPraHHM3MOB: Oecronoe M MojoBoe. Buabl 0ecronoro pa3MHOMXKEHHMS:
JieJICHUE HaJBOE, IIOYKOBAaHME OJHO- U MHOIOKJIETOYHBIX, CIOPOOOpa30OBAHUE, BETETATUBHOE
pa3MHOKeHHE. MICKycCTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €r0 3HaueHue Juis cenekuuu. [lonosoe
pa3sMHOXKEHHUE, €ro OTJIMYHSL OT OECIOJIOrO.

15 Meiio3. Craauun u mpouecchl Meio3za. Kpoccunrosep. buonmormueckuil cMbICT M 3Hau€HUE
Meio3a. ['ameTtorenes — mporiecc 00pa3oBaHuUs MOJOBBIX KJIETOK y *KUBOTHBIX. [10/I0BBIE *Kene3bl:
CeMEHHUKM M su4HUKU. CrnepmaroreHe3 M ooreHe3. OcCOOEHHOCTH CTPOCHMS SHIEKIETOK U
criepmaro3onaoB. OmnogorBopenue. [laprenorenes.

16 WuauBuayanbHOE pa3BUTHE (OHTOTeHE3). DOMOpPUOHAILHOE pPa3BUTHE (IMOpPUOTEHE3). DTallbl
SMOPHUOHAIIEHOTO PAa3BUTHUS Y MO3BOHOYHBIX XKHBOTHBIX: JPOOJICHHE, TacTPYJISAIHUS, OpPraHOTeHE3.
[ToctomMOproHanpHOe paszBuTHE. THUIBI MOCTIMOPUOHAIBHOTO PAa3BUTUSA: MPSIMOE, HEMpsIMoe
(JTMYUHOYHOE).

OK 01, OK 02,
OK 03, OK 09
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HpaRTn'{ecmle 3aHATHUSA

9 PenpoaykTuBHOE 310poBbe. IloCIHencTBHS BIMAHMSA alIKOTOJsd, HUKOTHHA, HApKOTHYECKHX 2

BELIECTB, 3arPA3HEHHS CPEIbI Ha PA3BUTHE YEIOBEKA

10 UnremnexTyanpHas urpa «3aHuMarelbHas OUOIOr s 2

JlaGoparopubie padoTnI 4

1 Usyuenue a3 MuTO3a B KIIETKAX KOPELIKA JTyKa 2

2 BbIsBIEHHE U ONMCAHUE NPU3HAKOB CXOJCTBA 3aPOJBIIEH YEIOBEKA U APYTUX MO3BOHOYHBIX, KAK 2

JOKa3aTeNIbCTBO MX SBOIIOIHMOHHOIO POACTBA.
Pa3pen 5. Coaep:xkanue yueOHOIro MaTepuasa 20 31,32, 33,34
OCHOBBI T€HETUKHU U [peaMer U 3aauk TEHETUKH. METOIbl TeHETUKH. | eHeTHYecKas CUMBOJIMKA. 3aKOHOMEPHOCTU VI,V2,V¥3.
CEJIeKIIUN. HACJIEI0BaHus IPU3HAKOB, yCTaHOBJIeHHbIE I'. MenaeneM. MOHOrHOPUIHOE CKPEIIMBAHUE. Y4, V5V,

JurubpuIHOE CKpEIUBanue. VICIonp30Ban1e aHaIU3UPYIOLIETO CKPEIIMBAHMS IS OIIPEACIICHUS Y7,V8

redorumna ocoou. CocTaBlIeHHE MPOCTENRIINX CXEM MOHOIMOPHUIHOTO U JUTHOPHIHOTO CKPEIMBAHMNS, (())II<< %E’ (())II<< %29’

,

pelIeHre TeHETUYECKUX 3a/1ad. XPOMOCOMHAs TEOPHsI HACIIEACTBEHHOCTHU. | e HeTHUeCKe KapThl.
I'enetuka nona. HacnegoBanue npu3HakoB, CHEIUIEHHBIX € MOJIOM. I3MEHUMBOCTb U €€ BUJIBI.
XapaktepucTruka MoIu(PUKaIMOHHON N3MEHUYMBOCTH U €€ cBoicTBa. HacieacTBennas u
KOMOMHATUBHAsI U3MEHUYMBOCTH. Melo3. MyTanronHas uaMeH4nBocTh. Kinaccudukarus myTtamuii.
Mytarenssie (GakTopbl. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACJIEICTBEHHOM n3MeHunBocTH H. 1.
BasunioBa. BHesiepHas HacieCTBEHHOCTh M U3MEHUNBOCTS. [ eHeTHka yenoBeka. CoBpeMEHHOE
omnpezaenenue renoruna. Hacneacreennsle 3a06o0aeBanus yenoseka. CTBOJIOBbIE KJIETKU. [[prHIUIIBI
3JI0pOBOro 00pa3a >KU3HU, TMAarHOCTUKHU, MPO(UIAKTUKY U JIEYEHUS] TEHETUYECKUX OoJIe3HeH.
Meauko-reHeTHUeCKOEe KOHCYJIbTUPOBaHKE. 3HAUEHUE MEIULIMHCKON T'€HETUKU B IPEJOTBPALLICHUH U
JICYEHUHU TeHEeTHYEeCKUX 3a00sieBaHni yenoBeka. M3yuenne MmoaupukanmoHHOW N3MEHYHUBOCTH,
IIOCTPOEHHE BapHALIMOHHOTO psifia U BapUAIllMOHHOM KpUBOM. CeleKIus Kak HayKa U IpolLiecc.
3apokJeHue cenekuuu u nfomectukanus. Yuenue H. V. BaBuioBa o neHTpax mpoucxoxaeHus u
MHOT000pa3us KyJIbTYpHBIX pacTeHui. L{eHTpbl MpOMCX0XKACHUS TOMALTHUX KUBOTHBIX. CopT,
nopoja, mramMmMm. CoBpeMeHHbIE MeTObI ceeknnn. Onenka skc-repbepa. Madpuaunr. ['eteposuc.
AytOpuauHr. IcKyCCTBEHHBINH MyTareHe3 U MoJydeHue MOJUIUIONI0B. JIOCTHKEHHS CeIeKIIUU
pacTeHui, )KUBOTHBIX U MUKPOOPraHU3MOB. COCTABIICHHE U aHAJIN3 POJOCIOBHBIX YEJIOBEKA.
buotexnonorus. ['ennas nmxenepus. Itamnsl co3aanus pekomOunantHoi JIHK u TpancreHHbIX
opranu3moB. Knerounas nnxenepus. Knerounsie KynpTypsl. KiloHnpoBaHuE BEICOKOIPOIYKTUBHBIX
CeNbCKOXO035CTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U dTHYecKue mpodiembl. [MO - reHeTnyecku
MO (UIIMPOBaHHBIE OPTaHU3Mbl. BBIsSIBIIEHHE MyTareHOB B OKpYXKaloLlei cpesie 1 KOCBEHHast
OLICHKA BO3MOKHOI'O UX BJIMSIHUS HA OPraHU3M.
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Teopernyeckue 3aHATHS

14

17 [Ipeamer u 3agaun reHeTUKU. MeTo/ bl reHeTukH. ['eHeTnueckas CMMBOJIMKA. 3aKOHOMEPHOCTH
HacJeI0BaHUs IPU3HAKOB, ycTaHOBICHHBIC I'. MenneneM. MOHOrHOpHIHOE CKpEIIMBaHHUE.
Jurubpuanoe ckpemuBanue. Mcnonb3o0BaHne aHAIM3UPYIOMIETO CKPEIMBAHUS JUTs ONIPEACIICHUS
FeHOTHIIa OCOOH.

18 XpoMocoMmHas Teopus HaciaeAcTBEHHOCTH. ['eHeTnueckue kaptol.l'enetnka nona. HacnenoBanue
IIPU3HAKOB, CLIEIUIEHHBIX € II0JI0M. MI3MEHYMBOCTb U €€ BUJIbl. XapaKTepUCTHKA MOIU(PUKATIOHHON
M3MEHYMBOCTH U €€ CBONCTBA

19 HacnencTBenHas 1 KOMOWHATUBHAS U3MEHYMBOCTh. Melio3. MyTarimoHHas ”3MEHUYHUBOCTb.
Knaccudukanus myrauuii. Myrarennsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacneacTBeHHou n3MenunBoctu H. M. BaBuiosa.

Buesigepnast HacIeICTBEHHOCTh U M3MEHUYMBOCTD. [ 'eHeTnka uenoBeka. CoBpeMeHHOE OnpeeieHIe
reHoruma. HaciaencrBeHHbIe 3a001€BaHUS YEIOBEKA.

20 CrBoosble kieTku. [IpuHImnsl 370poBoro 00pasa )KU3HU, TUarHOCTUKHU, TPOPUIAKTUKHI U
JIeuyeHHs FTeHeTH4YecKuX OoJie3Hell. Mennko-reHeTnyeckoe KOHCYIbTUPOBaHUE. 3HAUCHHUE
MEIUIIMHCKONW F€HETUKH B NIPEJIOTBPALLIEHUH U JICYEHUU F€HETUYECKUX 3a00JIeBaHUN YeJIOBEKa.

21 Cenekuusi Kak Hayka W Ipolecc. 3apokJIeHHe CeleKUMu U jaomectukanus. Yuenue H. M.
BaBuioBa 0 1LeHTpax MPOMCXOXKJIEHUS M MHOrooOpasusi KyNbTYpHbIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHNS JOMAIIHUX XKUBOTHBIX. CopT, mopona, mraMM. COBPEMEHHBIE METOABI CEJIEKIIHH.
Onenka »skc-tepbepa. MuOpununr. I'ereposuc. AyrOpuaunr. HcKycCTBEHHBIH MyTareHe3 u
IIOJIyYE€HHUE NOJIUIUIONA0B. JIOCTHIKEHNUS CEIEKIIMM PACTEHUM, )KMBOTHBIX 1 MUKPOOPTraHU3MOB.

22 CocTaBIlIeHHE U aHAJIU3 POAOCIIOBHBIX YCJIOBCKA

23 buotexHomnorus. I'eHHas uHxeHepus. Dtamnsl coznanus pekomOuHanTHoi JIHK u TpancreHHbIX
OpraHu3MOB. Kunerounas WHXKCHEPUSL. Kiterounsie KYJIBTYpBI. KitonnpoBanue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX OPIraHM3MOB. OKOJOTMYECKHME M ITUYECKUE
npo6suembl. 'MO — reHeTnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

IIpakTuyeckue 3aHATHS

11 CocraBienue HpOCTCﬁLHHX CXEM MOHOFI/IGPI/II[HOTO n I[I/IFI/I6pI/II[HOFO CKpClIuBaHud, PCHICHUC
TCHCTUYCCKUX 3aJa4.

JlaGopaTopHble paboThl

3 Uzydyenune wmoau(UKAIMOHHOW W3MEHYMBOCTH, TIOCTPOSHHUE BApPUAIIMOHHOTO psAga U
BapHallMOHHON KPHUBOM

4 BrisBrieHue MYTAarcHoB B oxpymaromeﬁ cpcac U KOCBCHHAs OLCHKA BO3MOXHOT'O UX
BJIMAHHA HA OPTraHU3M.
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Pa3spgea 6.

9BOJ’IIOI_II/IOHHOC YucHHUC.

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emie

Conep:kanue y4eOHOIro MaTepuaa

[IpoucxoxaeHne M HayalbHbIE dTalbl Pa3BUTUSA KU3HU Ha 3emue. ['MIOTE3bl NPOUCXOXKAECHUS
*Ku3HH. VIcTopusi pa3BUTHs 3BOMIONMOHHBIX Hued. 3HadeHue pador K.JIunues, JK.b.Jlamapka B
Pa3BUTHH HBOJIOIMOHHBIX UeH B Onosoruu. DBomonnonHoe yaenue Y.lapsuna.
[TaneonTonornyeckue u OuoreorpaduyecKkue CBHUJIETEIBCTBA IBOJIOLUU. DMOPHUOIOTUYECKUE U
CPaBHUTEIbHO-aHATOMUYECKHE CBUJETEILCTBA IBOJIIOLIH. CxoncTBo MEXaHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTeH y BCeX OpraHu3mMoB. MUKPOIBOIIOIUS.
EctrectBennbiit ot60p. ®@opMmbl ecTecTBeHHOro oTOOpa. OcHOBHBIE (HOPMBI BHI000PA30BAHHUS:
reorpaduueckoe, sKoyoruyeckoe. MakposBomonus. Dopmbel  3Bomouud.  HeobpaTtumocthb
sBomoruu. [Ipucrnocobnenne OpraHM3MOB K pa3HBIM cpenaM OOWTaHus (BOJHOM, Ha3eMHO-
BO3IYIIHOM, TOUBEeHHOI). HayuHble TUoTe3bl BOZHUKHOBEHHUS kHU3HU Ha 3emiie. DopmupoBaHue
OCHOBHBIX TI'PYIII UBBIX OPraHU3MoB. Pa3BuTHe ®U3HN Ha 3eMIIe 110 3paM U NepUoIaM.

M3ydyeHne nckonaemMpIx OCTATKOB PACTEHUI U dKUBOTHBIX B KOJUICKIIMSIX

16

TeoperuyecKne 3aHITHS 12
24 TIpoucxoXJeHNE W HaYaJbHBIC ATAlbl PA3BUTHA JKM3HU Ha 3emiie. ' MIOTe3bl MPOMCXOXKIACHUSI 2
KU3HU.

25 Vcropust pa3BUTHS SBOJIOMOHHBIX Hei. 3Hauenne pador K.JIunnes, XK.b.Jlamapka B pa3Butuu 2
HBOJIIOIIMOHHBIX UJeH B Ouosioruu. DBomonroHHoe yuenue Y. JlapBuHa.

26 [ManeonTonmornveckue U OuoreorpaduIecKue CBUACTEILCTBA IBOJIONNUN. DMOPHOIOTHICCKHE U 2
CPaBHUTEIbHO-aHATOMUYECKHE CBUJIETEJIbCTBA IBOJTIOLUH. CxozactBo MEXaHU3MOB
HACJICJICTBEHHOCTH ¥ OCHOBHBIX META0OJIMYECKUX MyTEH Y BCEX OPraHN3MOB.

27 Muxpoossoironus. EcrectBeHnsiit or6op. @opmer ectectBeHHOr0 0TO0pa. OCHOBHBIE (HOPMBI 2
BUZ000pa3oBaHus: reorpaduueckoe, sKojoruueckoe. MakposBomronus. DopMbl  IBOIOLUH.
HeobpatumocTs 3BOTIONNH.

28 HayuHble TUIIOTE3bI BOSHUKHOBEHHS KU3HH Ha 3eMIIe. 2
29 ®opMHpOBaHUE OCHOBHBIX T'PYII >KUBBIX OpraHM3MOB. Pa3BuTHe XM3HM Ha 3emiie MO 3paM H 2
TIepruoJIam.

IpaxkTuyecKue 3aHsITUS 2
12 TlpucrocobiieHre OpraHU3MOB K pa3HBIM cpelaM OOWTaHHS (BOJHOW, HAa3eMHO-BO3IYITHOM, 2
TMOYBEHHOM).

JlaGopaTopubie paGoThI 2
5 MzyueHne NCKOMaeMBbIX OCTaTKOB PACTCHHUN M JKUBOTHBIX B KOJUIEKITUSIX 2

31,32, 33,34
V1,V 2,V3.
V4, V5,V6,
Y7,¥8
OK 01, OK 02,
OK 03, OK 7,
OK 09
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Conep:kanue y4eOHOIro MaTepuaa

OBonronus 4enoBeKa. AHTPONOJIOrUs Kak Hayka. JIBMKymiMe cuibl aHTporiorene3a. OCHOBHbIE
CTaJUM W BETBU 3BOJIONMM 4yesroBeka. YenoBedeckue packl. OCHOBHbIE Oojblne pachl. UepTsl
MPUCIIOCOOJICHHOCTH TPEICTABUTEICH YEIOBEYECKHX pac K YCIOBHUSM CyLIeCTBOBaHHs. EIMHCTBO

yenoBeueckux pac. KpuTuka pacusma. AHanu3 M OIEHKA Pa3IMYHBIX THUIOTE3 MPOUCXOKIACHUS 3;?3,’;1} 24
Pa3zgea 7. 1CI0BEKa V4, V5 V6,
HpOI/ICXO)KI[eHI/IC TCOPGTI/I‘IeCKI/Ie 3aHATHUSA 4 V7,8
YeJI0BEKA 30 DBomronus yeaoBeka. AHTPOIOJIOTHS Kak Hayka. J[BYOKyIue Cuiibl aHTpororene3a. OCHOBHBIE 2 OK 01, OK 02,

CTaJIMH U BETBH DBOJIIOLIUH YEIOBEKA. OK 03, OK 7,

31 Yenoseueckue packl. OCHOBHBIE OOJbIINE packl. YepThl MPHUCIIOCOOICHHOCTH MpeCTaBUTENeH 2 OK 09

4eJI0BEYECKHX pac K YCJIOBUSM cylecTBoBaHMs. EquHcTBO yenoBeueckux pac. Kpuruka pacusma.

IpakTHyecKue 3aHATHS 2

13 AHanu3 ¥ OLeHKa Pa3IMYHBIX THUIIOTE3 MPOUCXOKICHHS YeIOBEKa 2

Coaep:xkaHue y4ueOHOTro MaTepuaa 12

DKkojorusi - 3aJayd M pasfenbl. MeToabl 3Kolormdyeckux wuccienoBanuil. Cpenpl oOuTaHuUs

OpPraHM3MOB: BOJIHAas, Ha3€MHO-BO3JyIlIHAs, IIOYBEHHAs, BHYTPUOPraHU3MEHHAs. DKOJIOIMYECKUE

dakTops! 1 ux Kinaccudukanus. [eiictBue skogornueckux HakTopoB Ha OPraHU3MBI.

Abuortnueckue Qaxtopsl. buonornyeckue putmbl. buornueckue paktopsl. 3HaueHHEe OMOTHYECKUX

B3aUMOJICHCTBUI JUIsS CYLECTBOBAHUS OPTaHU3MOB B MPUPOAHBIX COOOIIECTBAX. DKOJIOTHYECKHE

XapaKTepUCTUKU mnonyasiuuud. OCHOBHBIE [OKa3aTeNM MOMYJISIUN: YUCIEHHOCTb, IUJIOTHOCTb,

POX1a€MOCTh, CMEPTHOCTb, HPHUPOCT, MUrpanus. JlMHAMUKa YHUCIEHHOCTH MONYJSALMM U €€ 31.32. 33.34

perynauus.Onvucanue MNONyAsSUUd, HAXOAAIIUMXCS Ha TpaHUM MCUYE3HOBEHHsS ([0 MarepuajiaM Yi, y’ 2, 3} 3

«Kpacnoit xauru PecnyOnuku Anpiresi»). CocTaBieHHE CXEM Iepeladyd BEHIeCTB M DHEPrHH IO V4. V5VY6
Pasnen 8. L[eNsIM TUTaHMsI B IPUPOJAHON IKOCHCTEME U B arpolieHo3e. Penienne 3Koornyeckux 3aad. Y 7, \Y 8’ \Y 9,
OCHOBBI YKOJIOTHH. 1 O]

Teopernyeckue 3aHATHH 6 OK 01, OK 02,

32 Dkonorus - 3ajadd W pa3fenbl. MeTonbl SKOJOTHYecKHX HccienoBaHmit. Cpemsl oOMTaHus | 2 OK 03, OK'7,

OpraHU3MOB: BOJ/IHAsI, HA3EMHO-BO3/yIlIHAsA, TOYBEHHAsl, BHYTPUOPTAaHU3MEHHAS. OK 09

Okonoruueckue ¢Gaktopel U HX Kilaccuduxamus. JleiicTtBue sKojorudyeckux (akTopoB Ha

OpraHU3MBbl.

33 Aouotuueckue ¢akropbl. buonormueckue putmbl. buotmueckue (¢daktopsl. 3HaueHue 2

OMOTHYECKUX B3aUMOJCHCTBUI JIJIsl CYIIECTBOBAHUS] OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

34 DKOJOTUYeCKHe XapaKTePUCTUKU Oy, OCHOBHBIC TTOKA3aTEIH ITOMYJISIIUN: YHCICHHOCTD, 2

ILJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpaLUs. [[uHaMUKa YHCIIEHHOCTH MTONYJISIUA U
€€ perymismus.

21




HpaRTn'{ecmle 3aHATHUSA

14 CocraBieHue cxeMm nepeaadyn BCUICCTB U SOHCPTIHUH 110 LCIIAM IINTAaHUS B HpHpO,Z[HOﬁ
OKOCHUCTCMC U B arponcHO3¢C

15 Pemienue 5KOJIOTHYECKUX 3a1a4

JlabGoparopHblie padoThI

6 Onucanue NOMISANNNA, HAXOIAIINXCS HA TPaHU UCYEe3HOBEeHHUS (110 Marepuanam «KpacHOW KHUTH
PecriyOnmku Anpires).

Pasznen 9.
Buocdepa.

Coaeprxanue yueOHOro MaTepuasa

Dkojnorudeckre cuctembl (dkocuctembl). Ilonstue 00 9SkocuctemMe U OHMOreOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHThl HSKOCHUCTEMbl. KpyroBopoT BellecTB M MOTOK SHEPrud B
skocucteme. Tpoduueckre ypoBHH SKocucTeMbl. OCHOBHBIE MOKAa3aTeIH YKOCHCTEMBI: Ouomacca,
HNPOAYKIMS. OKOJIOTMYECKHE NUPAMUIbl: NPOAYKLHH, YHUCIEHHOCTH, Ouomacchl. CBolicTBa
9KOCUCTEM: YCTOWYHMBOCTb, camoperymnsuus, passutue. Cykineccus. I[IpupoaHbie 3KOCHCTEMBI.
DKocucTeMBbI 03€p U PEK, XBOMHOIO WM IMIMPOKOJIUCTBEHHOTO Jieca. AHTPOIIOI€HHbIE SKOCUCTEMBI.
ArposkocucteMbl. YpboskocucTeMbl. buonorndyeckoe u X03s5iCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U
ypOo3kocucteM. buopasHoobpasue kak (akrop ycroiWuuBoctH dKocucteM. CoxpaHeHHE
Ouosoruueckoro paszHooOpazusi Ha 3emie. buocdepa u yenoek. M3menenus B Ouocdepe.
[locnencTBus nEATENBHOCTH 4YEJIOBEKAa B OKpYJKarollew cpene. BoznelcTBue NpoOM3BOJICTBEHHOM
NeSITeNbHOCTH Ha OKPY)KAaIOILIylo cpeldy B obmactu cBoed Oyaymeidl npodeccun. I'mobanbHble
9KOJIOTMUYECKHE TPOOJIEMBI U ITYTH UX perieHus. JlocTHKeHNnst OMOJIOTHU U OXpaHa MPUPOIBL.
BrlIsiBIIEHME aHTPOIIOT€HHBIX U3MEHEHUH B DKOCHCTEMAX CBOEH MECTHOCTH.

10

Teopeanecmle 3aHATUSA

35 buocdepa — rnobanbHas skocuctema. KpyroBopoT BakHEHIINX OHWOTE€HHBIX 3JE€MEHTOB B
ouocdepe.

36 Dxonoruueckue cucrteMbl (9kocuctemsbl). [lonsTHe 00 »dKocucTeMe W OUOTEOICHO3E.
QyHKIIMOHAIBHBIE KOMIIOHEHTBI J3KOCHCTEMBI. KpyroBopoT BelecTB W IIOTOK DHEPIrUH B
skocucteme. Tpoduueckre ypoBHH dKocucTeMbl. OCHOBHBIE MOKA3aTeNH YKOCHCTEMBI: Onomacca,
MPOAYKIMS. DKOJOTMYECKHe NHpaMUIbl: MPOAYKIIHH, YHUCIEHHOCTH, Ouomaccel. CBolicTBa
HKOCUCTEM: YCTOWYMBOCTD, CAMOPETyIsiius, pazButue. CyKIeccusl.

37 TlpupoaHbIE YKOCHCTEMbI. DKOCUCTEMBI 03€p M PeK, XBOWHOTO WJIM MTUPOKOJIMCTBEHHOTO Jieca.
AHTPOIIOTEHHBIE  JKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YpOOdKOcHCTeMBl.  buonmormdeckoe u
XO03MCTBEHHOE 3HAUEHHUE arpodKocucTteM u ypOoskocucreM. buopazHooOpasme kak (axTop
ycToitunBocTH 3KkocucteM. CoxpaHeHHe OMOJIOTHIECKOT0 pa3Ho0Opasust Ha 3emMIie.

31,32, 33,34
V1,V 2, V3.
V4, V5,V6,
YT7,Y8, VY9
OK 01, OK 02,
OK 03, 0K 7,
OK 09
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HpaRTn'{ecmle 3aHATHUSA

16 buochepa um uenmoBek. M3menenus B Ouocdepe. [lociaencTBusi nesTEILHOCTH 4YelIOBEKa B 2
OKpyJKarolen cpene. BosnelcTBue npoU3BOACTBEHHOM AEATEIBHOCTH HAa OKPYKAIOIIYIO CpEely B
obnactu cBoel Oyaymel npodeccun. ['100ambHBIE YKOIOTHYSCKHE MPOOJIEMBl U TIyTH X PEIICHUS.
JlocTikeHust 0MOJIOTHH M OXpaHa IPUPOIBI.

JIaGopaTopubie paGoTnl 2
7 BbIsIBIIEHUE aHTPOTIOT'€HHBIX H3MEHEHUH B 9KOCHCTEMAX CBOCH MECTHOCTH. 2
JK3aMeH 10
Hroro 140
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3.KAJIEHJIAPHBIA T'PA®UK BOCITUTATEJILHOM PABOTHI 110 JUCHHUILINHE

MOI[y.]'IB 3. yqe6H0'I/ICCJ'I€I[OBaTCJ'IBCKaH M HAYYHO-HUCCIEA0BATECIIbCKAA ACATCIbHOCTD

Hara, mecTo Hazpanue dopma OTBETCTBEHHBIN Joctmxenns
MIPOBEICHUS MEpONPUSITHS MIPOBEICHUS o0yJaromuxcst
MEpOTIPUATHS

SAuBaps, 2024 r. | Unaremiekryanbaas | Uaqusuayansao | 3.1.BoponmnoBa | ChopmMupoBaHHOCTH
[Tonurexuuueckuii urpa -TpynIoBas OK 01, OK 02, OK
KoJute/pK punuana | «3aHUMAaTeNnbHas 03, OK 7, OK 09
MI'TY B noceinke ouonorusi» [1o
S16noHOBCKOM paszneny «Kierka —

CAUHHIIA )KUBOI'O».

4. YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBI TUCHUITIMHBI

4.1. TpeGoBaHNs K MATEPHATbHO-TEXHUYECKOMY 00ecIeYeHHUI0
s peanmsanyu mporpammbl qucturuiaHel [1]].02 bronorus umeercst yaeOHbII KaOMHET
€CTeCTBeHHOHAYYHBIX aucuuiuivH (B 205).
Oo6opynoBanue y4ueOHOro KabuHeTa:

- IOCAAOYHBIC MCCTA 110 YUCITY 06yqa}om1/1xc;1;

- pabouee MecTo Iperno1aBaTeds.

Texnuveckue cpeacTBa 00y4eHH:
- paboyast ToCKa;
- KOMIUIEKT y4eOHO-HATIISIHBIX TOCOOHIA;
- IEPEHOCHOE MYJIBTUMEIUIHOE 000PYIOBaHHE;
- KOMIIBIOTE;
- mporpaMMHOe oOecrieueHue: omneparuoHHas cucremMa Windows; makeT O(HCHBIX

nporpamm; 7-Zip — 6ecratHast; Kaspersky endpoint security; Google Chrome.- skpaH;

4.2. UnpopmannonHoe odecnieyeHne 00yueHust
Ilepeyenb y4eOHBIX M3JAHUI OCHOBHOW M [IONMOJHUTEJbHOM JIMTEPATYPHI,
Hurepuer-pecypcon
OcHoBHasi JuTEpaTypa:
1. Taceuynuk, B. B. buonorus. 10 xiacc (yriy0JaeHHbIil ypoBeHb) . yucOHuk / B. B.
[Taceunuk, A. A. Kamenckuit, A. M. Pybunos ; nmon pexa. B. B. Ilaceunumka. - Mocksa :

[Mpoceemenue, 2022. - 336 c. URL: https://reader.lanbook.com/book/335000

2. TMaceunuk, B. B. buonorus. 11 xmacce (yriyGJeHHbIH ypoBeHb) : yueOHuk / B. B.
ITaceunuk, A. A. Kamenckuii, A. M. Pyonos ; mox pea. B. B. Ilaceunumka. - Mocksa :

[Mpoceerenue, 2022. - 320 c. URL: https://reader.lanbook.com/book/335003

3. buonorus [DnekTpoHHBIH pecypc]: yueOHUK U npakTukym / moj pea. B. H. Spbiruna.

-  Mocksa:

IOpaiir,

2023 . -

https://urait.ru/bcode/511618

378

JdomosiHuTEIbHAS JIUTEPATYPaA
4. Myctadun, A.I'. buonorus [DnexkrtpoHHbI pecypc]: yueOHuk / Mycrapun A.I.,
3axapoB B.b. - MockBa: KuoPyc, 2020. - 423 c¢. - ObC «BOOK.RU» - Pexum pocrymna:

https://book.ru/book/932501
5. Meroauveckne peKOMEHAAIMHM IO BHEAYJUTOPHOW CaMOCTOSATEIBRHON paboTe T

nucuurniune [1J1.02 buonorust [DneKTpOHHBIM pecypc:

c. -

SA6nonosckwii : b.u., 2018. - 30 ¢. Pexxum noctyma:
http://lib.mkgtu.ru:8002/libdata.php?id=2100054342&time=1615969286

ObC  «Opaiit» -

Pexum pocryna:

[cocTtaBuTens P.H. Ilanem]. -
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HNuTepHeT-pecypenbl

1. OrtkpeIThiii KoUK, bruonorus. - Pexxum nocryma: https://biology.ru/

2. OenepasibHBIA  IIEHTP  MHOOPMAIMOHHO-00PA30BaTEIIBHBIX  PECYpCOB. - Pexum
noctyna: http://fcior.edu.ru

3. EmnHoe okHO gocTyma K 00Opa3oBaTelbHBIM pecypcam. - Pexum pocrymna:
http://window.edu.ru/

4, AxameMuK: cloBapyd W DHIMKJIONEIWH Ha Akaaemuke. — Pexum pocryma:
https://dic.academic.ru/dic.nsf/ruwiki/1338916

6. Enunas xosutekiuss muQpPOBBIX 00pa30BaTEeIIBHBIX PECypcoB. — Pexum mocTyma:

www.school-collection.edu.ru

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB ObYYEHUA 1 BOCHIUTAHMSI IO
PEAJIM3AIIMN YYEBHOU JNCHUIIJIMHBI

Pe3yabTaThl 00yUeHHs] H BOCIIMTAHUS

Kpurepun oneHku

MeToanl OEHKH

YmMmers

OHeHKa «OTJIMYHO>» BBICTABJIACTCA

- pacKphIBaTh COJIEpKAHUE
OCHOBOIIOJIArAlOIIMX OMOJIOTMUECKUX
TEPMHUHOB U IIOHATHUH,

oOyyJaromiemMycsi, €Clid OH TJTyOOKO U
MIPOYHO YCBOWJI TPOTPAMMHBIH
MaTepuai Kypca, HCUEpITBIBAIOIIE,

- pacKpbIBaTh COJIEpKaHUE
OCHOBOIIOJIAraloNUX OMOJIOTrHYECKUX
TEOPHUI U TUIIOTE3: KIETOYHOH,
XPOMOCOMHOM, MyTaIllMOHHOM,
3BOJIIOIIMOHHOM, TPOUCXOKICHUS KU3ZHU
1 YeJIOBEKA;

IIOCJICA0OBATCIIbHO, YCTKO U JIOTNYCCKHU
CTpOﬁHO €T0 u3Jjaract, yMe€T TCCHO
YBA3bIBATH TCOPHLIO C HpaKTHKOﬁ,
CBO60I[HO CIIPaBJIACTCA C 3ajla4aMu U
BOIIPpOCAMU, HC 3aTPYAHSCTCA C
OTBCTaMHU IMIPU BUJOU3MCHCHNU

- PacKpbIBaTh OCHOBOIOJIAraroIne
OHOJOTHYECKHE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunosa, 2. I'ekkens,
®. Mrosnepa, K. bapa), rpannns ux
PUMEHUMOCTH K JKHBBIM CHCTEMaM;

3a/IaHH, MPAaBUIILHO 0OOCHOBBIBACT
MIPUHSATHIE PELIECHUs, BIAJCET
Pa3HOCTOPOHHUMH HABBIKAMU U
MIPUEMaMH BBITIOTHEHUS
MPaKTUYECKUX 33/1a4;

OILIEHKA «XOPOLIOY BBICTABIISAETCA

- IPUMEHSTh OCHOBHBIC METOIbI
Hay‘IHOl"O IIO3HaHUA, I/ICHOJII)3y€MI>Ie B
OHOJIOTHH,

oOydJaromiemMycsi, €Clii OH TBEP/I0
3HaeT MaTepuai Kypca, FpaMOTHO U 1O
CYIIECTBY M3JIaraeT ero, He AOMmycKast

- BbIACIIATh CYIICCTBCHHBIC ITPU3HAKA
BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT;
OQHOKJIECTOYHBIX U MHOT'OKJICTOYHBIX
OpPraHu3MOB, BUJIOB, OMOT€OLIEHO30B U
9KOCHCTEM; OCOOCHHOCTH TIPOIIECCOB
0oOMeHa BEIIeCTB U MpeBpaIleHus
SHEPTHH B KJIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO U SHEPTreTUYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a,
OIIJIOJIOTBOPEHHUS, Pa3BUTHUS U
PA3SMHOXCHUA, THAUBUAYAJIbBHOT'O
pa3BUTHS OpraHnu3Ma (OHTOTreHe3a),
060pBOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOT'0 0TOOPA,
BUJI000pa30BaHus, IPUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpejie OOMTaHus, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM,
AHTPONOTCHHBIX H3MEHEHHH B

CYILIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIIPOC, MPAaBUILHO PUMEHSIET
TEOPETUUECKHUE MOJ0KEHUS TIPU
pelIeHUU TPAKTUIECKUX BOTIPOCOB U
3a7a4, BIaJeeT HeOOXOUMBIMH
HaBBIKAMH U TIPHEMaMH UX
BBIIIOJTHCHMS,

OIICHKA «YJIOBJICTBOPUTEIHLHO
BBICTABIIICTCS 00yUaIONIEMYCsl, €CITH
OH MMEET 3HaHUS TOJILKO OCHOBHOT'O
Marepuaia, HO He YCBOMJI €ro
JieTanen, J0MyCKaeT HETOYHOCTH,
HEJIOCTAaTOYHO MPABUIIbHbBIE
(hopMyTUPOBKH, HAPYIIECHUS
JIOTHYECKOM MOCICA0BATCILHOCTH B
W3JIOKEHUHU TTPOTPAMMHOTO
Marepuaa, UCTIBIThIBACT 3aTPYyIHEHUS
MIPU BBITIOJIHEHUH MTPAKTHYECKUX

DKcnepTHas
OLICHKA
JEeATEeIIbHOCTH
o0ydJaronmxcs
MIPY BBIMOJHEHUHN
Y 3a11uTe
pEe3ynbTaTOB
MPaKTUYECKUX
3aHSTHI, ONpoca,
pe3yJIbTaTOB
BHEAYAUTOPHOMN
CaMOCTOSTEILHOU
paboTsl
o0OyJaromuxcs u
JIPYTUX BUIOB
TEKYILETO
KOHTPOJIA U T.1I.
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9KOCHCTEMAX CBOEH MECTHOCTH,
KpYroBOpOTa BEUIECTB U MPEBPAILICHUE
sHepruu B bnocdepe;

- IPUMEHSTH MMOTYYCHHBIC 3HAHUS JIJIS
00BsICHEHUS! OMOJIOTMYECKUX MPOLIECCOB
U SIBJICHUA, JJIs1 IPUHSITHS TPAKTUICCKIX
pEelIeHU B TOBCETHEBHOM JKU3HU C
[ENBbI0 00ecTieueHus: 6e30MacHOCTH
CBOETO 3/I0POBbSI U 3/I0POBBS
OKPYKAFOIIHX JIFOJICH, COOJTIOICHUS
3JI0pPOBOT0 00pasa *KU3HU, HOPM
rPaMOTHOTO MOBEAECHUS B OKPYKAOLIEH
MIPUPOJHON Cpelie;

- pemiaTh OMOJOTUYECKHE 3aauH,
COCTaBJISITh TEHOTHITMUECKUE CXEMBI
CKPEIIUBAHUS JTSI PA3HBIX THUIIOB
HACJIeJIOBaHUsI IPU3HAKOB y OPraHU3MOB,
COCTaBIISITh CXEMBI IIEPEHOCA BEIIECTB U
SHEPruU B KOocHUcTeMax (L[enu MUTaHus,
MIUIIEBLIE CETH);

- KpUTHYECKH OLIEHUBATh UH(OpMAIUIO
OHMOJIOrMYECKOr0 COJIepIKaHus,
BKJIIOUYAIOLIYIO [ICEBIOHAYYHbIE 3HAHUS
U3 pa3IMYHbIX UICTOYHHUKOB (CpercTBa
MaccoBOW MH(pOpMaLIUU, HAyYHO-
HOIYJISIPHBIE MaTEPUAIbl);
MHTEPIPETUPOBATH STUYECKUE ACTIEKTHI
COBPEMEHHBIX MCCJIE0BAaHUN B
Ouosioruu, MeauLMHEe, OMOTEXHOJIOTHH;
paccMaTpuBaTth rio0aabHbIE
9KOJIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH I10
OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

- CO371aBaTh COOCTBEHHbIE MMICHbMEHHBIE U
YCTHBIE COOOIIIEHNS Ha OCHOBE
Ounonornueckor HHGOPMAIUHU U3
HECKOJIbKMX UCTOYHUKOB, 'PaMOTHO
UCIIONIb30BaTh IOHATUWHBIN amnmapar
OMOJIOTHH.

3a1ad4;

OLIEHKa «HEYJOBJIETBOPUTEIBHO»
BBICTaBJISIETCS 00yJaroIemMycs,
KOTODPBIM HE 3HACT 3HAYUTEIILHOU
4acTH IIPOrPaMMHOI0 MaTepuaa,
JIOTTYCKAET CYIICCTBEHHBIE OIIHOKH,
HEYBEPEHHO, ¢ OOJIbIIMMHU
3aTpyJHEHUSIMU pellacT
IIPaKTUYECKHE 3a1a4M WU HE
CIIPABJISIETCS C HUMU CaMOCTOSITENIBHO.

3HATh:

3 1- o MecTe U posi OMOJIOTHH B CUCTEME
HAYYHOTO 3HaHUS; PYHKIIMOHATHHON
TpaMOTHOCTH Y€JIOBCKA AJId PCIICHUA
YKU3HEHHBIX TIPOo0IIeM;

3 2- comeprkaHrne OCHOBOIOJIAraroIInX
OMOJIOTUYECKHUX TEOPUI U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIFOMOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKA;

3 3 - OCHOBOIIOJIATAIOIIE ONOJIOTUYECKIE
3aKoHBI ¥ 3aKkoHOMepHocTH (I'. Menpens,

OreHKa «OTJIMYHOY BBICTABIISETCS
oOydJaromiemMycsi, €Clid OH TJTyOOKO 1
MIPOYHO YCBOWJI MPOTPaMMHBIN
MaTepHall Kypca, HCUEpITBIBAOIIIE,
MOCIIEZI0BAaTEIbHO, YETKO U JIOTHYECKU
CTPOWHO €ro U3J1araer, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTUKOMH,
CBOOOJTHO CTIPABIISIETCS C 3a/1a4aMH |
BOIIPOCaMHU, HE 3aTPYIHSIETCS C
OTBE€TaMHU IMPU BUJOU3MCHCHUN
3aJlaHui, MPaBUIHLHO 0OOCHOBHIBAET
MPHUHSATHIC PEIICHUS, BIIA/ICET

OkcnepTHas
OIICHKA
JeATETbHOCTH
oOydJaronuxcs
IIPH OIpOCE,
KOHTpOJIe
pe3yabTaTOB
BHEAYAUTOPHOMN
CaMOCTOATEIIbHON
paboTsl
o0yJarmuxcs u
JIPYrUuX BUIOB
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T. Moprana, H.A. BaBunosa, O. I'ekkens,
®. Mrosepa, K. bapa).

3 4 - OMOJOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY;

Pa3HOCTOPOHHUMU HaBBIKAMH U
MPUEMaMHU BBITIOTHEHUS
MPAKTUYECKHX 3aJ1a4;

OIICHKA «XOPOII0Y» BBHICTABIISACTCA
oOyuarolemycs, eciid OH TBepAO
3HAeT MaTepuai Kypca, F[paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, He JOIycKas
CYILIECTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOTMPOC, MPABUJIbHO MPUMEHSIET
TEOPETUUECKHUE MOJIOKECHUS TIPU
pELIeHNH MTPAKTHUECKUX BOIIPOCOB U
3ajJ1a4, BjIajgeeT He0OXOJUMBIMHA
HaBbIKaMU U MpUEMaMH UX
BBITIOJIHCHUS;

OLIEHKA «yJOBJIETBOPUTEIHHOY
BBICTABIISIETCA 00yYaIOIEeMYyCsl, €CITN
OH MMeeT 3HaHUS TOJIbKO OCHOBHOTO
MaTepuasa, HoO He yCBOMJI €ro
JIeTajiel, JTOMyCKaeT HETOYHOCTH,
HEJ0CTATOYHO MPaBUIIbHBIE
(hOpMYyIIMPOBKH, HAPYIIICHUS
JIOTUYECKOM MOCIe0BATEILHOCTH B
W3JI0KEHUHU TTPOTPaAaMMHOTO
MaTepuasa, UCIbITHIBACT 3aTPYAHCHHUS
MIPU BHITIOJIHEHUU MTPAKTUYECKUX
3azady;

OLIEHKa «HEYJJOBJIETBOPUTEIHHO»
BBICTaBIIETCS O0ydaromemMycs,
KOTOPBIMA HE 3HAECT 3HAYUTEIILHOU
YacTH IPOrpPaMMHOr0 MaTepuaia,
JOTTYCKAET CYIIECTBEHHBIE OMHUOKH,
HEYBEPEHHO, C OOIBIIUMU
3aTPYAHCHUSIMU PEIIaeT
MPaKTUYECKHUE 3aa4M WU HE
CHPABJISIETCS] C HUMU CaMOCTOSITEJIBHO.

TEKYIIETO
KOHTPOJIA
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6. AJANTALIUA PABOUYEN ITIPOT'PAMMBI ITPU OBYYEHUH HHBAJINJIOB U
JIML C OT'PAHUYEHHBIMH BO3MOXHOCTAMMU 310POBbS

Ananrtanus paboueit mporpammbl auctuiumebl [1J[.02 Buosoruss mpoBoauTcs mpu
peanu3alM  AJAaNTHBHOM  00pa3oBaTelbHON MpPOrpaMMbl — TPOTPaMMBI  MOJTOTOBKH
CIIEIMAJIUCTOB CpeHEro 3BeHa Mo crnenuaibHocTd 33.02.01 ®apmarus B mensax oOecredeHus
IpaBa MHBAIMJIOB U JIMI C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10pOBbS Ha IIOJy4yEHHUE
npodeccuoHanbHOro 00pa3oBaHMs, CO3/aHUA HEOOXOAMMBIX JJISi TOJIYY€HHS CpPEIHEro
npodeCCHOHATBPHOTO  O0pa3oBaHMsA  yCJIOBUH, a Takke OOeCmeueHHs  JOCTHXKEHUS
0o0y4JalolmMMUCS HHBATUAAMU M JIMIAMU C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  37J0POBbS
pe3ybTaToB (POPMUPOBAHUS MIPAKTHUECKOTO OTIBITA.

Obopyodosanue yuebno2o KaOMHETa €CTECTBEHHOHAYYHBIX JUCIUIIINH 051 00YYaouuxcs ¢
PA3IUUHBIMU BUOAMU 02PAHUYEHUSI 300DOBbA.

OcHalienre kabuHeTa €CTeCTBEHHOHAYYHbIX TUCIUILUIMH B COOTBETCTBUHU C I1. 3.1. TOJKHO
0oTBe4YaTh 0COOBIM 00pa30BaTENBHBIM MOTPEOHOCTSM OOYYAIOUIMXCS HMHBAJIUIOB M JIMI[ C
OTPAaHUYEHHBIMH  BO3MOXKHOCTSMM  370poBbsi. KaOuHeT jgomkeH  OBITh  OCHAIICHBI
o0opynoBaHWEM M yYEOHBIMH MECTaMH C TEXHWYECKHMMHU CpPEACTBAMU OOy4YeHHS IS
00y4aroIuXCcsl ¢ pa3IMYHbIMUA BUJIAMU OTPAHUYCHHH 310POBbSL.

Kabuner, B koTOpoM 00y4aroTcs JUIa C HAPYIIEHUEM CTyXa JOJDKEH ObITh 000pyA0BaH
pPaZMOKIACCOM, KOMIBIOTEPHON TEXHHKOM, ayJUOTEXHUKOH, BHICOTEXHUKOH, 3JIEKTPOHHON
JIOCKOM, MYJIbTUMEAUNHON CUCTEMOM.

Jna cnaboBumsgmux oOydaromuxcss B KaOWHETe MpeAyCMaTpUBAIOTCS MPOCMOTP
yIaJeHHBIX OOBEKTOB NpH IIOMOIIM BHUJCOYBEIMUUTENIEH s YIAJIEHHOTO IPOCMOTPA,
UCIIONIb30BaHNE bpaiiieBCKOil KOMIBIOTEPHOM TEXHHMKH, JJIEKTPOHHBIX JyI, MpOrpamMmm
HEBU3YaJbHOTO JOCTyNa K HMH(OpMAIMH, TEXHUYECKUX CPEICTB NpHeMa-Tiepenadd ydeOHOU
uH(pOpMaIUU B JOCTYIHBIX (hopMax.

Jliia oOyuaronmxcs ¢ HapylUIeHHEeM OIOPHO-ABUTATEIbHOrO anmnapara KaOWHET JTOJIKEH
ObITH 000PYIOBaH MEPEABIKHBIMU PETYIUPYEMBbIMU MApTaAMU C UCTOYHUKOM ITUTAHUS.

BriieykasanHoe — OCHallleHHE — yCTaHaB/IMBaeTcd B  KaOWHeTe TpU  HaIUYUHU
o0yyaroImuxcs o aJaiTUPOBaHHONW 00pa30BaTEIbHOM MPOrpaMMe C y4e€TOM MMEIOLIErocs THUIla
HapyIIEHUH 3I0pOBbsl y 00Yy4aroIIEerocs.

Hnghopmayuonnoe u memoouueckoe obecneuerue 00y4arOmuxcs

Hoctyn k nHGOPMaLMOHHBIM U OMOIMOrpapuueckuM pecypcaMm, yKa3aHHbIM B 1. 3.2.
paboueil mporpaMmbl, J0JKEH OBITh MIPECTaBICH B (popMax, aanTHPOBAHHBIX K OTPaHUUYCHUAM
3/10pOBbsl 00Y4aIOIIMXCSl MHBAJIUIOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI:

Jlnist T ¢ HapyIIeHUsIMU 3peHus (He MeHee OJTHOTO BUA):

- B Ie4aTHOM (hopMe yBEeJIMYEHHBIM HIPU(TOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina;

- B IeyaTHoO# opme Ha si3bike bpaiins.

JInst AL ¢ HapyIeHUs MM CITyXa:

- B IeYaTHOH (opme;

- B (popme 3IeKTPOHHOTO TOKYMEHTA.

JUig 111 ¢ HapyIIEeHUSIMH OIIOPHO-JBUTATEIBHOTO anmnapara (He MeHee OJJHOTO BU1A):

- B Ie4aTHOH (opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

JUia i ¢ HEpBHO-TICUXWYECKMMHU HApYIIEHUSAMH (paccTpOMCTBO ayTHYECKOTO
CHEKTpa, HapyIIEeHHEe ICUXUUECKOT0 pa3BUTHs) (HE MEHEe OJTHOTO BU/IA):

- HCIIOJIB30BAHUE TEKCTA C UIUTFOCTPALIUSMU;

- MyJIbTUMEIUHHBIE MaTEPUAJIbL.

Bo BpeMmsi camMOCTOATENBbHOW MOATOTOBKH OOydarolmuecs WHBIMABI M JUIa C
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OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI JIOJDKHBI OBITH 0O0ECIEYEHBI JTOCTYIIOM K CETH
Nurtepner.

Dopmbl U MemoObl KOHMPOJISL U OYEHKU Pe3yIbmamos 00y4eHus

[IpuMensiemble mipu peanu3anuu padouerd nmporpammbl aucuuruinabl [1J].02 buonorus
(GOpPMBI U METOJIbI KOHTPOJIS IIPOBOJIATCS C YIETOM OTPAHUYCHUS 3J0POBhsI 00YJArOIIHXCSI.

Llenpto TeKylIero KOHTPOJS SBISIETCS CBOEBPEMEHHOE BBISBICHHE 3aTPyIHEHUN U
OTCTaBaHHUs, OOYYAIOIIETOCsSs C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI M BHECCHHUE
KOPPEKTHUBOB B YUEOHYIO JIESTEIBHOCTD.

dopMa MPOMEKYTOYHOM aTTECTAlMK YCTAHABIMBACTCS C YYETOM HWHIAMBUIYAIbHBIX
NCUXO(U3UUECKUX OCOOCHHOCTEH 0O0ydalolmuxcsi WHBAIMIOB U JIMI C OrPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JI0pOBbsI (YCTHO, NMUCBMEHHO Ha Oymare, MUChMEHHO Ha KOMIIBIOTEpE, B
dbopme TeCTUPOBAHUS U T.I1.).

[Ipy npoBecHWHM MPOMEKYTOYHOW AaTTECTAlMM OOYyYaromIeMyCsl MPEIOCTaBISICTCS
BpeMs Ha MOATOTOBKY K OTBETY, YBEIIMYEHHOE HE Oojiee YeM B TpU pas3a, YCTAHOBIECHHOTO JUIS
MOATOTOBKU K OTBETY OOYYAIOIIMMCS, HE UMEIOIIUM OIPAHUYECHUM B COCTOSTHUU 3/I0POBbSI.
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7. JUCT BHECEHHBIX U3MEHEHHU

JlonoJiHeHNs 1 UI3MEHEHUA B padoyeil mporpamme
3a / Y4eOHbIii roj

B pabouyro mporpammy I1/1.02 buomoruss mo cnemuansHocTH 33.02.01 dapmanms

BHOCATCA CICAYIOIHNE JOIMMOJHCHUA U U3MCHCHU:

JlononHEeHYsI 1 U3MEHEHUS BHEC 3.1. Bopontiosa
(moamnuce)

Pabouas mporpamma mnepecMoTpeHa W 0J00OpeHa Ha 3aceJaHHH MPEeIMETHOW (IUKIOBOW)
KOMUCCHH MEIUIIMHCKUX TUCIHUILINH

« » 20 T.

ITpencenarens npeqMeTHON
(LIMKIJIOBOIT) KOMUCCUU

(moanuce)
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