PABOYAS ITPOT'PAMMA
y4eOHOH JUCHUIIHMHBI
00/.08 buoJsorus
no cnenuansHoctu CI1O

09.02.11 Pa3zpaboTka u ynpapjieHUE TPOrpaMMHBIM 00ECIICUCHHEM
kBanudukanus [I[porpamMmmuct
(6a30BbIi1 ypOBEHB)

1. MACIHIOPT TPOT'PAMMBI YUYEBHOM JIUCHUATLTAHBI

1.1. OO0aacTh NpUMEHEeHHUs MPOTPAMMBI
PabGouass mporpamma ydyeOHOW JUCHUIUIMHBI «BUOJOTUS SIBISETCS YaCThIO

OCHOBHOM TMpodeccrnoHalbHOM 00pa3oBaTeNbHONM MpPOrpaMMbl [0 CIELUATBHOCTH
CIIO 09.02.11 PazpaboTka © yIOpaBI€HHE MPOTPAMMHBIM OOecIeueHHEM
kBanudukanus I[Iporpammuct (6a30BbIi ypOBEHB), pa3paOdOTaHHOW B COOTBETCTBHH C
®I'OC no naHHOM crienuanbHOCTH CPEAHETO NMPOPECCUOHAIBHOTO 00pa30BaHMSL.

PabGouast mporpamMma ydeOHON AMCHMIUIMHBI MOET HCIOJIb30BAThCA JUIS
U3YYCHHUS] OMOJIOTMM B YUPEXKACHUSX CpelHero mnpodeccuoHaIbHOro oOpa3oBaHMS,
peanu3yrmnmx  oOpa3oBaTeIbHYI0 MOporpamMmy  cpenHero  (mosiHOro) — oOIero
oOpa3oBaHMsl TpPU TOATOTOBKE KBAIU(PHUIIMPOBAHHBIX pabOUMX U CHCIHAINCTOB
CpEIHETO 3BEHA.

1.2. Mecro AUCUMIUIMHBI B CTPYKType OCHOBHOl mNpodecCHOHAJIbHOM
00pa3oBaTeJIbHOM MPOrPaAMMBbI:

VYyebnas aucuuruinHa «buonorus» nzyyaercs B pazznene uydaercs Ha 0a30BOM
ypoBHE B 00111€00pa30BaTeIbHOM IHKJIE€ YYEOHOro IUTaHa C y4€ToM MPOQuUIIs.
TpynoemkocTs qucturuinabl «buonorus» Ha 6a30BOM ypoBHE cOCTaBisieT 72 vaca, U3
KOTOphIX 12 4YacoB BKIIOYaeT MNpodhecCHOHATHLHO-OPUEHTHPOBAHHOE COJEPIKAHUE,
yCcHJIMBarouiee npo(eccuoHaIbHy0 COCTABIISIFOULYIO IO KOHKPETHOM CIENUaIbHOCTH.

[IpodeccnonalbHO-OpUEHTUPOBAHHOE COJIEPIKAHUE PEATTU3YETCS B MIPUKIATHOM
Moxyie (paznen 5 «buonorus B )KU3HW») ISl CIIEHUAIBHOCTH Ha MaTepualie KeicoB,
CBSI3aHHBIX C aHAJIN30M MHGPOPMAIUU O PA3BUTHUH U MPUMEHEHUU OMOTEXHOJIOTHH IO
oTpacisM Oyaymield mpodecCHoHaNbHON NeaTebHOCTH o0ydaromuxcsa. Kpome toro,
npo(heccuoHaNbHO-OPUEHTUPOBAHHOE — COJIEp)KaHUE yUWThIBaeTcss B pasnene 4
“OkoJiorus” MpHU BBIMOJIHEHUHM JA0OPATOPHBIX M MPAKTHUYECKUX PabOT, CBSI3aHHBIX C
Oynymiel mpo¢eCCHOHAIBHON A TEIHHOCTHIO 00yJarOIINXCA.



1.2. Heanm wm 3aga4ud JAUCHMUIUIMHBI — TPeOOBAHUSI K pe3yJbTaTaM OCBOEHUSA
JTUCIHUILIMHBI:
Heab AMCUUIIMHBI:

dbopMHpOBaHUE y CTYJIEHTOB MPEJCTABICHUS O CTPYKTYPHO-(PYHKIMOHATHHOU
OpraHu3allMd >KUBBIX CHUCTEM pPAa3HOTO paHra KaKk OCHOBBI MPUHSTHS PpEUICHUN B
OTHOIIIEHUU O0OBEKTOB KUBOW MPUPOJIbI U B MPOU3BOACTBEHHBIX CUTYAIUSX.

3axauu AMCHUILIHHDBI:

1) chpopmupoBaTh MOHUMAHKE CTPOEHUS, MHOTOOOPa3usi U 0COOEHHOCTEN KUBBIX
CUCTEM Pa3HOT'0 YPOBHSI OpraHU3alluy, 3aKOHOMEPHOCTEN POTEKAHUS OMOJIOTMUECKUX
IIPOLIECCOB U SIBJICHUU B OKPYXKAIOUIEH Cpeze, LEIOCTHOW HAayYHOW KapTUHBI MUDA,
B3aMMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONPEACNATh >XUBbIE OOBEKTHl B MPUPOJIE; IPOBOAUTH
HAOJIOJEHUST 32 DKOCHCTEMaMU JJIsl BBISBJICHHUS €CTECTBEHHBIX M aHTPOINOTEHHBIX
M3MEHEHUH, HHTEPIIPETUPOBATH PE3YIIbTAThl HAOIIOACHUH,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX  OHOJOTHYECKUX
HKCIIEPUMEHTAJIbHBIX  HCCIENOBAaHUM ¢  cOONIIOIeHMEM TMpaBuil  OE30MaCHOTO
oOpatieHus ¢ 00beKTaMHu U 000PYIOBaHUEM;

4) pa3BUTh YMEHUS UCMOJIb30BATh MHPOPMALIUIO OMOJOTHYECKOTO XapakTepa U3
Pa3IMYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUS TPOTHO3UPOBATH TOCIIECTBUS CBOCH JEATEILHOCTH 110
OTHOIIICHUIO K OKpYXallIlei cpeae, COOCTBEHHOMY 370pOBBIO; OOOCHOBBIBaTh M
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUN.

6) chopMupoBaTh MOHMMAHNWE 3HAYUMOCTH JOCTHXKCHUN OMOJIOTHUECKON HAayKH
U TEXHOJOTHH B NPAKTHUYECCKON EATCIPHOCTH 4YeJIOBEKa, Pa3BUTHU COBPEMEHHBIX
MEIUITMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOJIOTHH.

B pe3ynbraTe 0CBOSHUS AUCHUIUIMHBI 00YYaIOUIHICS JOIKEH YMeTh!

® VOPaBISITH CBOEW TMO3HABATEIHHON JEATEIHHOCTHIO, MPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO HHTEIUICKTYaJTbHOTO PA3BUTHS,

® BHICTpPaWBaTh KOHCTPYKTHUBHBIE B3aWMOOTHOIICHUS B KOMAaHJIC IO PCEHICHUIO
00IIMX 3a71a4 B 00JIACTH €CTECTBO3HAHMS,

® aHAJIM3WPOBATH TEXHOTCHHBIC TIOCIEACTBUS ISl OKPYKAFOIICH Cpebl, OBITOBOM
Y TIPOM3BOJICTBEHHOU JIEATETLHOCTH YEJIOBEKA;

® JWCIOJIb30BaTh PA3JIMYHBIC WCTOYHHUKHU JJIS TOJYyYEHUS €CTECTBEHHO-HAYYHOU
“H(pOpMaIK U OIEHHUBATh €€ JOCTOBEPHOCTH ISl JOCTHXKEHUS MOCTaBJICHHBIX
LeJIeH U 3aJ1a4;



® TMPUMEHSTh ECTECTBCHHO-HAYYHBIC 3HAaHUs JUIsI OOBSCHEHUS OKPYKAFOIIMX
SIBIICHUI, COXpaHEHUs 3I0POBBA, o0ecrnieueHus Oe3omacHoCTU
KHU3HENICATEIILHOCTH, OCEPEKHOTO OTHOIICHUS K TMPHPOJE, PAIUOHATHLHOTO
PUPOAOTIOIB30BAHHMS, @ TAKIKE BBHITIOTHEHUS POJIA TPAMOTHOTO TIOTPEOUTEIIS;

® [IOHMMATh 3HAYMMOCTHh €CTECTBEHHO-HAYYHOTO 3HAHWSI JUIS KaXJIOTO YeJOBEKa
HE3aBHCUMO OT €ro Mpo(ecCHOHATBHON IESITENbHOCTH, pa3anyarbh (akThl H
OLICHKH, CPaBHUBATH OIICHOYHBIC BBIBOJBI, BUJIETh HMX CBS3b C KPUTCPUSIMH
OLICHOK ¥ CBSI3b KPUTEPUEB C ONPEICICHHOW CHCTEMOI IEHHOCTEH;

® HCIOJIb30BaTh TEXHOJIOTUYECKUE TOCTIKEHHS B 00J1aCTH OUOJIOTUN ISt
TOBBIIIICHUS] COOCTBEHHOTO MHTEIUICKTYalIbHOTO Pa3BUTHS B BEIOPAHHOM
poecCHOHANTEHOM eI TEIIEHOCTH.

B pe3ynbraTe 0CBOCHUS TUCHUILUIMHBI 00yUYarOIIUNCS TOKEH 3HATh:

® DAa3JIMYHBIC BUJIbI IO3HABATEIBHOMN ACATENBHOCTHU JUISl U3YYEHUS Pa3HbIX CTOPOH
OKPY’aIOIIEro €CTECTBEHHOIO MUPA;

® [PUMEHEHHE OCHOBHBIX METOJOB IMO3HaHUS (HAOMIOJAEHMS, HAYYHOIO
HKCIIEPUMEHTA) JIi M3YYEHHUS pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOMU
KApPTUHBI MHUpPA, C KOTOPHIMH BO3HMKAae€T HEOOXOAMMOCTb CTaJKHBAThCS B
npodeccuoHanbHOM cdepe;

e HauOoJIee BaKHbBIE OTKPBITUSA U JTOCTUKEHUS B 00JACTH OMOJIOTUH, MTOBIUSBILINE
Ha HBOJIFOLUIO MTPEACTABICHNUN O IPUPOJE, HA Pa3BUTHE TEXHUKH U TEXHOJIOTH;

® [PUEMBbl €CTECTBEHHO-HAYUYHBIX HAOJI0I€HUI, ONIBITOB, UCCIEA0BAHUMN U OLEHKU
JIOCTOBEPHOCTH MOJYyYEHHBIX PE3YJIbTATOB;

® O LEJOCTHOM COBPEMEHHOW ECTECTBEHHO - HAYYHOM KapTHHE MHpA, MPUPOJE
KaK €IMHOW IEJOCTHOW CHCTEME, B3aUMOCBA3M YEJIOBEKAa, IPUPOIBI U
o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BceneHHoil.

B pesynprare ycBoeHHs y4eOHOM AUCHUIIIMHBI «BHOJOTHS» CTYIEHTHI JTOKHBI
OBJIAJETh CIACAYIONIUMHU OOIMMHU KOMIIETEHIIUSIMU:

Koa u TlianupyemMble pe3yibTaThl OCBOCHHS AHCIATLIAHbBI
HAHMEHOBAHHE
(popmupyembIx Oo6mmue JIuCUMILIMHAPHBIE
KOMITeTeHI U

OK 01. Beibupats B uwactu TpymoBoro | cCQOpMUPOBAHHOCTh 3HAHUM O MeCTe U POJH

CIIOCOOBI PELIEHHUS] BOCNIMTAHUA: OMONOrMM B CHCTEME HAy4dyHOIO 3HAHMS;

3anaq (YHKIMOHATIBHOM TPaMOTHOCTH YeJIOBEKa IS
» | - TOTOBHOCTb K TpYXI

PO ecCHOHATBHOI PYAY; pelIeHNs KU3HEHHBIX MPo0IIeM;

OCO3HAHWE  IIEHHOCTH

ACATCIIbHOCTHU

MIPUMEHHUTETBHO K MacTepCTBa, C(bOpMHpOBaHHOCTL YMEHUA pacKpbsIBaTh
pa3iInyHbIM TPYJIOJ'IIO6I/IG; COJZICpIKaHUC OCHOBOIIOJIararommnx
KOHTCKCTaM 6I/IOHOFI/I‘IGCKI/IX TepMI/IHOB )41 HOHHTHﬁI KH3Hb,

- TOTOBHOCTB K
. KJIETKa, TKaHb, OpraH, OpraHusM, BH],
AKTUBHOM JE€ATECIBHOCTH

. HOMYJISIMS, dKOcHcTeMa, OuoneHos, ouocdepa;
TEXHOJIOTHYECKOMN u

MeTabonn3M (0OOMEH BEIIECTB M IPEBpAIlCHHE




COIIMAILHOMN
HaIpaBJIEHHOCTH,
CIOCOOHOCTD
WHUILIMAPOBATb,
IUTAHUPOBATH 51
CaMOCTOSTEIILHO
BBITIOJIHATH
JIeITEIbHOCTD;

TaKyIo

- UHTEPEC K Pa3JIMYHBIM
chepam
npodeccrnoHaIbHOM
NesITeTbHOCTH,

OsBnanenue
YHHUBEPCATbHBIMU
y4eOHBIMU
MMO3HABATENbHBIMU
EUCTBUSIMU:

a) 0a3oBble
JIOTHYecKHe JelicTBUA:

- CaMOCTOSITEIIEHO
(dhopMynupoBaTh "
aKTyaJIU3UPOBAThH
npobiemy,
paccmarpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh

CYILIECTBEHHBIN MPU3HAK

1501051 OCHOBAHUA JJIA
CpaBHEHUA,
KIaccupuKauu "
0000MIeHHS;

- OmpemeNiaTh  IeTH

NESTEIIBHOCTH, 3aJaBaTh
rapamMeTpsl 1 KpUTEpUU
WX JIOCTHUKEHUS;

- BBISIBIIATH
3aKOHOMEPHOCTH "
MIPOTHBOPEUUS B
paccMaTpuBaeMbIX

SIBJICHUSAX,

- BHOCUTb KOPPEKTHUBBI B
NEeATENbHOCTD,

SHEPTUH), (camoperymsnus),
OnocuHTe3 OenKka, CTPYKTypHas OpTraHHU3aIus
KHBBIX CHUCTEM, JUCKPETHOCTh, CAMOPETYJISIIHS,

romMeocTas

CaMOBOCITPOU3BE/ICHUE (pempoayKiusi),
HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb,  POCT M  pa3BUTHE,
YpOBHEBasi OpraHu3aIus;

c(hOpMUPOBAHHOCTh YMEHHUS pacKpbIBaTh
coJiep)kaHue OCHOBOTMOJIArarouX

OMOJIOrMYECKUX TEOPHUM U TUIOTE3: KJIETOYHOIA,
XPOMOCOMHOM, MYTallMOHHOW, 3BOJIFOLIMOHHOM,
MIPOUCXO0KICHHS )KU3HU U YEJIOBEKA,

c(hOpMUPOBAHHOCTh yYMEHUS pacKpbIBaTh
OCHOBOTIOJIATAI0IINe OHOJIOTHYECKHE 3aKOHBI U
3akoHoMepHocTd (I'. Mennens, T. MopraHna,
H.U. BaBunosa, 3. I'ekkens, ®@. Mromiepa, K.
bapa), rpaHunbl UX MPUMEHUMOCTH K >KUBBIM
cucTeMam;

puOOpETEHUE OIbITa MPUMEHEHUS OCHOBHBIX
METO/IOB HAYYHOI'O MO3HAHUS, UCIOJIb3yEMbIX B
OuoJIOruY: HAONIOJCHHMS W OIMCAHUS JKHBBIX
CHCTEM, TPOLIECCOB U ABJIECHUW; OPraHU3ALUU U
MPOBEACHUS OMOJIOTMYECKOTO JKCIEPUMEHTA,
BBIABMIKCHUS TUIIOTE3, BBHISIBICHUS 3aBUCHMOCTHU
MEXKY
OOBSICHEHUSI  TOJMYYEHHBIX  pPEe3yNbTaTOB |
(bopMyITHUpOBaHUS BHIBOJIOB C HCIOJIIb30BAHUEM
HAaYYHBIX MOHATUN, TEOPUHN U 3aKOHOB;

HCCIICAYCMbBbIMU BEJIIMYNHaAMMU,

c(OpMHUPOBAHHOCTh yMEHUs BBIJICTIATh
IIPU3HAKK BHUPYCOB,

OJHOKJICTOYHBIX H

CYILECTBEHHbIE KJIETOK
MIPOKAPUOT U JYKAPHOT;
MHOTOKJIETOYHBIX OpPraHHU3MOB,
OUOTreOIEHO30B M HKOCHCTEM; OCOOEHHOCTH
IpoIieccoB OOMEHa BEIECTB M IpPEBpallCHHS

OHEPTIHUU B KIICTKE, (I)OTOCI/IHTC38., IJIaCTHYCCKOI'O

BHUJIOB,

U DHEPreTHYecKoro OOMEHa, XEMOCHHTE3a,
MHUTO3a, Meil03a, OIJIOJOTBOPEHUSI, PAa3BUTHUS U
Pa3MHOXKEHHUS, HMHIUBUIYaTbHOTO

OOpBHOBI 3a

pa3BUTHS

opraHusma (oHTOTEHE3),

CYHIE€CTBOBAHHE, €CTCCTBCHHOI'O 0T6opa,

BHUJ1000pa30BaHuUs, pUCTIOCOOTIEHHOCTH

OpraHnusmMoB K OGI/ITaHI/IH, BIIMSHUSA

cpene

KOMIIOHCHTOB O9KOCHUCTEM, AHTPOIMOT'CHHBIX

N3MEHEHHII B DKOCHCTEMaxX CBOEH MECTHOCTH,




OLIEHUBATh

COOTBETCTBHUE
pe3yJbTaTOB IEIsIM,
OlLICHHBATh pHUCKHU
MOCJIEACTBUI
JIeSITETLHOCTH;

- pa3BUBAaTh KPCAaTUBHOC

MBIIIJICHUE npu
pELICHUH  >KU3HEHHBIX
pooem

0) 0a3oBble
HCCJIe0BaTEIbCKIE
JelCTBHUA:

- BJAJCTh HaBBIKAMU
y4eOHo-
HCCIICNOBATEIBCKON |
MPOEKTHOMN
JIeSITEILHOCTH,

HaBBIKAMH Pa3peIICHUs
pooem;

- BBIABJISITH IIPUYMHHO-
CIIEICTBEHHBIE CBSI3M M
aKTyaJIU3UpOBaTh

3ajauy, BBI/IBUTaTh
TUIIOTE3y €€ peLICHus,
HaxOIUTh  apryMEHTBI
JUTS J0Ka3aTesIbCTBa
CBOMX  YTBEpXKICHHH,
3a/aBaTh IApaMmeTpbl U

KPUTEPHUH PELICHMUS;

- aHaAJTU3UPOBATh
MIOJIyYEHHBIE B  XOJ€
pelieHus 3a/1auu
pe3yibTaThl,

KPpUTHYECKU OLCHHUBATH
nux JOCTOBCPHOCTD,
IPOTHO3UPOBATH
U3MCHCHHUEC B

YCJIOBUSIX;

HOBBIX

- yMeTh HEpPEHOCHTh
3HaHUS B
M03HABATEIBHYIO u
MPAKTUYECKYI0 00IacTH

KpPYroBOpOTa BEILLECTB U MPEBPALICHUE YHEPTUU
B Onocdepe;

c(OpMHPOBAHHOCTD yYMEHUSA pewarb
OuooruyecKue 3a/1a4y, COCTAaBJISATh
IFCHOTUIIMYECKUE CXEMBbl CKPEIIMBAHUA UL

pa3HbIX THUIIOB HACJICAOBAHWA I[MPU3HAKOB Yy

OpraHnu3smosB, COCTaBJIAITb  CXEMbI  IICPCHOCA

BCHICCTB KW OHEPIruM B OKOCHUCTEMAX (L[eHI/I
NUTaHus, IUIICBBIC CeTI/I)




KU3HCACATCIIBHOCTH,

- YMETh HHTETPUPOBATH
3HaHUSI W3
MPEAMETHBIX 00J1acTeH;

pa3HbIX

- BbIABHUI'ATh HOBBIC
niaeu, npeaiaratb
OpUI'HHAJIbHBIC

IoAXOAbl U PCUICHU A,

- CIIOCOOHOCTH  HX
HCIIOJIb30BAHNUS B
II03HABATEIbHON u
COLIMAJIBHOM ITPAKTHUKE

OK 02.
Hcnons3oBarte
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaIM3a u
MHTEPIpETANN
uHpOpMaLUU 1
MH(POPMALOHHBIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

B o0gactu neHHocTH
HAYYHOT0 MO3HAHMA:

- ¢(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BI/ITI/ISI Hay'KI/I nu
00IIIeCTBEHHOH
HpaKTI/IKI/I, OCHOBAHHOT O

Ha JMaiore KyjibTyp,

CHOCO6CTBYI'OH_ICFO
OCO3HAaHHIO CBOCTO
MECTa B

MTOJIMKYJIBTYPHOM MUPE;

- COBEpIIECHCTBOBAHUE
SI3LIKOBON "
qUTATEIHLCKOMN

KYJIBTYpBl KaK Cpe/CTBa
B3aUMOJEHCTBUS MEXIY
JIOJBMU M TMO3HAHUS
MUDA;

- OCO3HAHHE IIEHHOCTHU
HAyYHOU N1eATeTHHOCTH,
TOTOBHOCTb
OCYUIECTBIISTh
MIPOEKTHYIO "
HCCTIEI0BATENbCKYIO
JEeITEeIbHOCTD
WHIUBHIYAIBHO W B

rpyne;

OBnagenue

c(hopMUPOBAHHOCTH yMEHUM KPUTHYECKH
OIlCHUBaTh  MH(POPMALMIO  OHOJIOTMYECKOTO
COZEpKaHUs, BKIIOYAIOIIYIO IICEBIOHAYYHbBIC

3HaHUS M3 PA3JIMYHBIX MCTOYHUKOB (CpeACTBa
MaccoBod HWHGOpMALNUK, HAYYHO-TOMYJISPHBIE
MaTepuaibl); HUHTEPIPETUPOBATH
aCreKThl  COBPEMEHHBIX  HCCIIEJIOBaHUN B
OMOTEXHOJIOTHH;

DTHUYECKHUE
OMOJI0ruH, MEIHUIIMHE,

paccMaTpuBaTh  IVIOOANBHBIE  3KOJOTUYECKUE
po0JIeMbl COBPEMEHHOCTH, (OPMHUPOBATH 10

OTHOIICHHUIKO K HUM CO6CTBCHHYIO IIO3UIINIO,

c(hOpMUPOBAHHOCTh YMEHUU CO3/aBaTh
cOOCTBEHHBIE MUChMEHHBIE U YCTHBIE
CoOOIlleHHsT HA  OCHOBE  OWOJIOTMYECcKOit
uHpOpManMi U3 HECKOJbKHX HCTOYHHUKOB,

rPaMOTHO MCIIOJIb30BaTh MOHATHIHBIN amnmapar
ononoruu




YHUBEPCATbHBIMU
y4eOHBIMU
IMO3HaBaTEIbHBIMH
JICHCTBUSAMHU:

B) padora c
uHdopmaunmeii:

- BJIAaACTb HaBbIKaAMU

MOJTyYCHUS
uHpOopMaU u3
HCTOYHHUKOB pa3HbIX

TUTIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATh  TOUCK,
aHaJu3,
CHCTEMATU3AIINI0 u
UHTEPIPETAIHIO
nHpopmauu
pa3IUYHBIX BHUJIOB U
(dbopM npencTaBieHS,

- CO3/1aBaTh TEKCTbl B
pa3nuuHbIX (opmaTax c
y4eTOM Ha3HAuYeHUs
uH(pOpMaIUU U 1EJIEBOI
ayTUTOpPUH,  BBIOMpas
ONTUMAJIBHYIO  (QopMy

IIPEICTABICHUSI u
BHU3yaJIM3alluu,

- OLICHMBATh
JOCTOBEPHOCTb,
JIETUTUMHOCTbD
nH(popmManuy, ee
COOTBETCTBHUE

IMpaBOBbBIM U MOPAJIbBHO-
OTUYCCKHUM HOpMam,

- UCTIOTb30BATh
cpexncTsa
MH(OPMALIMOHHBIX )51
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpraHU3aIMOHHBIX
3aa4 C COOJIOIEHUEM
TpeboBaHUH
OPrOHOMHKH, TEXHUKHU




0e30IacHOCTH,

THTUCHBI,
pecypcocOepeReHus,
MPABOBBIX U ITUYCCKHX
HOPM, HOPM
MH(POPMAIIMOHHOMN
0€e30IaCHOCTH;

- BIAJETh HAaBBIKAMH
pacro3HaBaHHs "
3aMThl  WH(POPMAIINH,
nH(pOpPMAITMOHHOM

0€30IaCHOCTH JINYHOCTH

OK 04.
S dexTnBHO
B3aMMO/ICVICTBOBATh
u paboratb B
KOJIJIEKTHUBE u
KOMaH/Ie

- T'OTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH |
CaMOOIIPE/ICIICHHIO;

-OBJIaJICHUE HaBBIKAMH
y4eOHo-
HCCIICI0BATEIbCKOM,
MPOEKTHOMN u
COLIMAIbHOMN

JIeITEIIbHOCTH;

OBjaaaenue
YHHMBEPCAJbLHbIMH
KOMMYHUKATUBHBIMU
JeHCTBUAMM:

0) coBMecTHast
NesiTeJIbHOCTD.

- MMOHUMATh Hu
HCITOJIb30BaTh
MpEUMYyIlecTBa
KOMaHJIHOM u
VHIUBUYTbHOMN
paboThI;

- OpUHUMATh LU
COBMECTHOM
JIeSITENILHOCTH,
Opl"aHI/ISOBI)IB aThb nu
KOOPJIMHHUPOBATH
JNEUCTBUS o ee
JIOCTYDKCHHMIO!
COCTaBIISITh TUIaH

JIeNCTBUIA,

[TpuoOperenue onbITa NPUMEHEHUS OCHOBHBIX
METOJIOB Hay4YHOT'0 MO3HAHUS, UCIOJb3YEMBIX B
Ouonoruu: HAONIOACHUS U ONMCAHMS JKUBBIX
CUCTEM, IPOLECCOB U SBJICHUH; OpraHu3aluu U
IIPOBEJCHUS OMOJIOTMUYECKOT0 3KCIEpUMEHTA,
BBI/IBMJKEHUS TUIIOTE3, BBISIBIICHUS 3aBUCUMOCTH
MEXIY UCCIIEyEMbIMU BEJIMYUHAMU,
OOBSICHEHUSI ~ IOJIyYEHHBIX  PE3YJIbTAaTOB U
(GopMynHpOBaHUS BBIBOJIOB C MCIIOJIb30BAaHHEM
HAay4HBIX [OHATHM, TEOPUI U 3aKOHOB




pacrpenensaTb poiH ¢

YYETOM MHEHUU
YYaCTHUKOB O0OCYXIaTh
PE3yNbTaThI

COBMECTHOH paboThI;

- KOOpAMHHMpOBAaTb U
BBIMIOJHATE paboTy B

YCIOBHSIX  PEATbHOTO,
BUPTYAJIBHOTO n
KOMOWHHMPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBIISATh
MMO3UTUBHOE
CTPaTEernYecKoe
MOBEECHHUE B

Pa3UYHBIX CHUTYalHUsIX,
IPOSABJIATE  TBOPYECTBO
U BOOOpaxeHue, OBITh
HHHUITHATHBHBIM

OBJ1aeHne
YHHBEPCAJIbHBIMHA
peryJATUBHBIMH
JeCTBUSAMM:

r) npuHATHE cedsl W
APYTUX JIIOACH:

- IpUHUMATb MOTUBEI U

apryMEHTBI JIpYrux
JIOAEH TOpu  aHaIU3e
pe3yabTaTOB
NEeSATEeTbHOCTH;

- IpuU3HaBaTb  CBOE

MpaBO W TPABO JAPYTUX
JIIOZICH Ha OIINOKH;

- pa3BUBAThH
CIIOCOOHOCTh MOHHUMATH
MUD C TO3MIIUU JIPYTOTO
YyeJloBeKa

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpYy>Karolen
Cpenbl,
pecypcocOepexeHu

B o0aactn
IKOJIOTHYECKOT0
BOCIIMTAHUA:

- chopMUpOBaHHOCTH
AKOJIOTUYECKOM

c(hOpMUPOBAHHOCTh yYMEHUS MIPUMEHSATD
MOJTy4YECHHbBIE 3HAHUS JUIst 0OBSICHECHUS
OMOJIOTUYECKUX TPOIECCOB U SBICHHUH, IS
MIPUHATHS MPaKTUYECKHUX penieHui B
MOBCETHEBHON JKM3HU C I1IETBI0 OOCCTICUCHHS




10, TPUMEHSITh
3HaHUA 00
W3MEHEHUU
KJIMMAaTa, MPUHIUIIBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JIENCTBOBATE B
Ype3BbIUAMHBIX
CUTYaIUIX

KYJIBTYpbl, ITOHMMAaHUE
BIMSIHUS ~ COL[MAJIbHO-
HKOHOMHUYECKUX
IIPOLIECCOB Ha
COCTOSIHME ITPUPOJHOMN
U COLMAJIbHOM Cpensbl,
OCO3HAaHME TTI00ATBHOTO
Xapakrepa
9KOJIOTMUYECKUX
pooem;

- I[UITaHUpOBaHUE H
OCYIIECTBJICHUE

JEUCTBUI B
OKpYy>Kalollle cpene Ha
OCHOBE 3HaHUs LeJei
YCTOWYMBOI'O Pa3BUTHS
YEJIOBEUECTBA;

aKTHBHOEC HENPUATHE
JEUCTBUM, MPUHOCAIINX
Bpel OKpY>Karolen
cpene;

- yMeHHue
MIPOTHO3UPOBATH
HeOJIaronpusTHbIE
HKOJIOTHIECKUE
MOCTIEe/ICTBUS
NpeaIPUHIMAEMBIX
JICNCTBUM,
MPeOTBpAIIaTh UX;

- paclIMpeHue OIbITa
eATEIIbHOCTH
9KOJIOTUYECKOM
HAMpaBJIE€HHOCTH;

- OBJIQJICHUE HABBIKAMH
yaeOHo-
HUCCIIEI0BATEILCKOM,
MPOEKTHOM 51
COIIMaAILHOM
NEeATEIIbHOCTH

0€30MaCHOCTH CBOETO 37I0POBbSI M 370POBBSA
OKPY’KaIOIIMNX JIFOJICH, COONIOACHUS 370POBOTO
o0pasa KW3HH, HOPM TPAMOTHOTO TTOBEJICHUS B
OKpYXarollel NpUPOJHON cpene; MOHUMaHUE
HEOOXOUMOCTH HCIIOJIb30BAHUS JOCTHKEHUIM
COBPEMEHHOI OMOJIOruU U OMOTEXHOJOTHH s
palMOHAIBLHOTO MPUPOIOIOIH30BAHUS

B pamkax mporpammbl y4eOHOH AUCIUIUIMHBI OOYYAIOMIMMHUCS OCBAaWBAIOTCS JIMYHOCTHBIC
(JIP), meranpeamernsie (MP) pesynbTaThl B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC cpeanero
o01ero o0pa3oBaHus:
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Konanl
pe3yJabTaToB

Hna}mpyeMble pe3yJabTaTbl OCBOCHUA JTUCHUIIJIMHBI BKJIIOYAK0T

JIP 01

Poccuiickyro TpakIaHCKYHO HAEHTUYHOCTb, IATPUOTH3M, YBAXKEHHE K
CBOEMY

HapoJly, YyBCTBa OTBETCTBEHHOCTH mNepeld PoanHON, ropioctu 3a cBOM
Kpaii, cBOX0 Po/nHYy, IpoIIoe U HACTOSIIEE MHOTOHAIMOHAIIBHOTO HAapo/ia
Poccun, yBaxkeHHe rocy1apCTBEHHBIX CUMBOJIOB (Tep0, (har, THMH)

JIP 02

[pak1aHCKyl0 TO3MIMIO KaKk aKTHBHOTO W OTBETCTBEHHOTO 4ICHA
pPOCCHIICKOro OOLIECTBa, OCO3HAIOLIEI0 CBOM KOHCTHUTYIIMOHHBIC IIpaBa M
00SI3aHHOCTH, YBAXKAIOIIETO 3aKOH W MPaBOIOPSAAOK, 00JIaJaromero
4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAaHHO IPHHUMAIOIIETO
TPAAUIUOHHLIC HAIUOHAJIBHBIC U 06HIC‘-ICJIOBCLICCKI/IG TYMaHUCTUUYCCKUEC U
JIEMOKpaTH4YECKUE IEHHOCTH

JIP 04

ChopMupoBaHHOCT MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAyKW U OOIIECTBEHHOM NPAKTHUKH, OCHOBAHHOI'O Ha
Janore KyJabTyp, a TakXkKe pa3iuyHbIX (OpM OOLIECTBEHHOTO CO3HAHMA,
OCO3HAHUE CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHUPE

JIP 05

CdopMUpOBaHHOCTH OCHOB  CAaMOPa3BUTHS ¥  CAMOBOCIIMTAHUS B
COOTBETCTBUM C  OOIIEYEIOBEYECKMMHM IIEHHOCTAMH M  HIcalaMu
IpaKTaHCKOTO OOIIECTBa; TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSTEIHHOM,
TBOPYECKON U OTBETCTBEHHOM JEATEIIbBHOCTH

JIP 06

TonepanTHOE CO3HAHWE W TMOBEICHHE B TMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTb M CLIOCOOHOCTH BECTH JIUAJIOT C IPYTUMH JIFOJbMU, JOCTUTATh B
HEM B3aMMOINOHUMAHUS, HAXOJUTh OOIIME IENIU U COTPYAHUYATH JUISI MX
JOCTYDKCHHS, CIIOCOOHOCTh TMPOTHUBOCTOSITH HJEOJIOTHH IKCTPEMU3MA,
HallMOHAIM3Ma,  KCeHO(POOMH, JUCKPUMHUHALIMU 1O  COIHAIBHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM  TPU3HAKAM ©  JAPYTHM
HETaTHUBHBLIM COIIMAJbHEIM SIBICHUSAM

JIP 07

HaBbIku coTpyaHHUYECTBA CO CBEPCTHHKAMH, ACTbBMH MIIAJIIETO BO3pAcCTa,
B3pOCIBIMH B 00pa3oBaTeibHON, OOLIECTBEHHO MOJE3HOH, Yy4eOHO-
HCCJIEIOBATENLCKOM, MPOEKTHON U IPYTUX BUJIAX JIEATEIBHOCTH

JIP 08

HpaBCTBeHHoe CO3HaHHUC n IIOBCJACHUC Ha OCHOBC YCBOCHUA
06H_IC‘{CJ'IOBC‘-ICCKI/IX LICHHOCTEH

JIP 09

['oToBHOCT, ®  CHOCOOHOCTH K  00pa3oBaHWIO, B TOM  YHCIE
caMoo0pazoBaHWIO, Ha TMPOTSHKEHUH BCEeH IKU3HH; CO3HATEIBHOE
OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEIIHOMN
poQeCCHOHAIBHON 1 0OIIIECTBEHHOMN JEATETHHOCTH

JIP 10

DcTeTH4ecKoe OTHOILIEHHE K MHPY, BKIIOYas 3CTETHKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH

JIP 11

[TpunsATHE W peanu3alfio LIEHHOCTeH 310poBOro M OezomacHoro obpasa
KHU3HU, HOTpC6HOCTI/I B (I)I/I3I/I‘IGCKOM CaMOCOBCPUICHCTBOBAHUH, 3aHATHUAX
CIIOPTHBHO-03I0POBUTEIILHON  JIESTENFHOCTBIO,  HENPHUITHE  BPEIHBIX
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NPUBBIUEK: KYpEHUs, YIIOTPEOICHHS aJIKOTOJIs, HAPKOTHKOB

JIP 12

BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3NYECKOMY U
NICHXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W JIPYTUX JIIOJICH,
YMEHHUE OKa3bIBaTh MIEPBYIO IOMOIIb

JIP 13

Oco3HanHBIA BRIOOP Oymymield mpodeccur M BO3MOXKHOCTEH pealu3aluu
COOCTBEHHBIX >KM3HEHHBIX IUIAHOB; OTHOUICHHE K MpodeccruoHalIbHON
NESATENIbHOCTH KaK BO3MOXHOCTM  Y4acTUs B  PEUICHUH  JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAITMOHATBHBIX MPOOIEM

JIP 14

CdopMUpPOBAaHHOCTh 3KOJOTUYECKOTO MBIIUICHUS, MMOHUMAHUS BIUSHUS
COLMAIBHO-3KOHOMUYECKUX IPOLIECCOB Ha COCTOSHUE MPUPOAHOM U
COLIMAJIBHOW  Cpenbl; NPUOOpPETEHHE OIbITa  HKOJIOrO-HaIpaBIECHHOU
JIeATETbHOCTH

JIP 15

OTBETCTBEHHOE OTHOILLEHUE K CO3/IaHUI0 CEMBH HA OCHOBE OCO3HAHHOI'O
IIPUHATUS LEHHOCTEN CEMEHHON )KU3HU

MP 01

YMeHHEe CcaMOCTOSTEIHLHO Oonpeac/IsATb LEIU ACATCIIBHOCTH W COCTABJIATH
IJIaHbI ACATCIBHOCTH, CAMOCTOATCIbHO OCYHICCTBIIATE, KOHTPOJIUPOBATL U
KOPPCKTHUPOBATE ACATCIILHOCTL, HCIIOJIb30BAaTh BCC BO3MOXKHBIC PCCYPChI
11 JOCTHXKCHHA  ITOCTABJICHHBIX ueneﬁ n peajiu3aluu  IJIaHOB
JACATCIIbHOCTH, BLI6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyaAllUAX

MP 02

YMeHue NpoAyKTHMBHO OOIAThCSI W B3aUMOJEHCTBOBaTh B Ipolecce
COBMECTHOM JIeITEIbHOCTH, YYMUTBHIBATh TO3ULUHM JAPYTUX YYaCTHUKOB
NeSITeNbHOCTH, 3PPEKTUBHO pa3periaTb KOHQIUKTHI

MP 03

Brnanenve HaBbIKaMH TO3HABaTEIbHOM, Yy4e€OHO-HCCIIEOBATEIBCKON |
MIPOEKTHOM NeATeIbHOCTH, HABBIKAMU pa3pelieHus: mpodiieM; CIoCOOHOCTh
U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJOB pEUICHUs
HpaKTI/I‘-I€CKI/IX 3aja4, HpI/IMeHeHI/IIO pa3J'II/I‘IHI>IX MCETOA0B ITO3HAHUSA

MP 05

YMeHue HCIIOJIb30BaTh cpencraa MH(OPMaLIMOHHBIX u
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTUH B  pENICHWH  KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX W  OpPTaHM3allMOHHBIX 33a7ad ¢  COOJIOeHUEM
TpeOOBaHWH  DPrOHOMHKH,  TEXHHKH  OC30MAaCHOCTH,  THUTHEHBI,
pecypcocOepekeHnsl,  MPaBOBBIX M JITUYECKHX  HOPM,  HOpPM
UH(POPMALIMOHHOM 0€30M1aCHOCTH

MP 06

YMenue ONpCACIIITb HA3HAYCHUC U (I)YHKI_II/II/I PAa3JIMIHBIX COLUAIBHBIX
HHCTHUTYTOB

MP 07

YMmenune CaMOCTOATECIIbHO OLCHUBATH n MNpUHHUMATh peuicHus,
OMpCACIIAOIINE CTPAaTETUIO0 IMOBEACHHA, C YUYCTOM TIpaXJaHCKHUX U
HPAaBCTBCHHBIX I_[eHHOCTef/'I

MP 09

BJ'IaI[eHI/Ie HaBBIKAMHM I[O3HABaTEILHOM pe(bJ'IeKCI/II/I KaKk OCO3HaHUA
COBCPIIACMBIX HeﬁCTBHﬁ WU MBICIIUTCIIBHBIX NPOLECCOB, UX PC3YJIbTATOB U
OCHOBaHHfI, rpaHui; CBOCrO 3HAHUA W HC3HAHUS, HOBBIX IMO3HABATCIIBHBIX
3alaq U CpCACTB UX NOCTHIKCHUS
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1.4. Ucnoib30BaHMe YaCOB BAPDHATHBHOM YacTH 00pa30oBaTe/IbHOI MPOrpaMMbl B
padoueii mporpamMme: He PEAYCMOTPEHO.

1.5. KoiaudyecTtBO 4YacoB Ha o0cBOoeHHMe padodeil mnporpaMmbl Yy4eOHOM
AUCHUILINHBI:

o0muii 00beM Harpy3Ku oOydJaromerocs - /2 Jaca,

camocTosiTeNbHas padoTta — 0 4acos.
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2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0bem y4yeOHOM TUCHMIIMHBI U BUAbI Y4€0HOI padoThI

Bup yueoHoii padoTnl Koauuecmeo
yacoe

O61mas yueOHast Harpy3ka (Bcero) 72
ydeOHas Harpy3Ka BO B3aMMOJIEUCTBHH C MPENoiaBaTesieM 72
(Bcero)
B TOM YHCJIE:
TEOPETUUCCKOE 0OyUCHHE 40
B (hopmMe IpaKTUYECKON MOJTOTOBKU 12
1abopaTopHbIe pabOThl U MPAKTUYECKUE 3AHITHUS 32
CamocTosiTenbHas paboTa oOydaromierocs (BCero) 0
IIpomesicymounas ammecmayus 8 gopme KOMNEKCHO20

oupgepenyuposanro2o 3auema 6o 2 cemecmpe
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2.2. TemaTH4ecKHii IVIaH U COAePKAHME Y4eOHOM IucHUILTUHBI «Bbruosorus»

OcBauBaemble
HaumenoBanue Coaeprxanue yueOHOro Marepuasa (0CHOBHOe U NPogecCHOHAIBbHO-0PHEHTHPOBAHHOE),
. O0bem yacoB 3J1eMEHThbI
pa3/iesioB U TeM JIa00paTOPHBIE U NPAKTHYECKUE 3AHATHSA, IPUKJIAAHON MOAYJIb .
KOMIIeTeHI Ui
1 2 3 4
Paszgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHASI € IMHUIIA )KUBOTO 10T/6I1/2J1/-K
Tema 1.1. OcHoBHOE cogepkaHue 2 OK 2, JIP 01, JIP
5 3
B T 5 > 04, JIP 05, JIP 06,
HOJIOTHS KAK eopeTHYecKoe odyueHme:

nayica, Obmas P y JIP 07, JIP 08, MP
XapaKTepPHCTHK CoBpeMeHHbIE 0Tpaciii OUOJIOrHYecKUX 3HaHUH. CBsI3b OMOJIOTHH € IPYTMMHU HayKaMu: 01, MP 02, MP 04,
2 SKH3HH onoxumusi, Onodpusrka, OMOHHUKa, reHoreorpadus u aAp. Pons 1 Mmecto 6uosoruu B MP 06, MP 07,

(hopMHpPOBaHNY COBPEMEHHOW HAYYHOH KapTHHBI MUPA. Y POBHH OPTaHU3AIIMH )KUBOW MaTEPHH. MP 08, MP 09

OOw1ast XxapaKTepUCTHKA )KU3HHU, CBOMCTBA )KUBBIX CHCTEM. XUMHUYECKUH COCTAB KIIETOK
Tema 1.2. OcHoBHOeE coep:kaHue 6 OK-1,0K-2,
C T 5 > OK -4, JIP 01, JIP

TPYKTYPHO- eopeTHYecKoe odyueHme:

dyrCIORAILE P y 04, JIP 05, JIP 06,
ast opramu3anms Knerounas teopus (T. [lIBann, M. Ulnelinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON JIP 07, JIP 08, MP
IETOK KJIETOYHOU Teopuu. THIIBI KJIETOYHON OPraHU3aliK: NPOKAPHOTHIECKHMI M 3yKAPUOTHIECKHIA. 01, MP 02, MP 04,

OAHOKJIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOEHHE TPOKAPUOTUYECKON KIIETKH. MP 06, MP 07,

Crpoenue sykapuoTHueckoi kieTku. Heknerounsie popMbl )KU3HU (BUPYCHI, 6akTeprodarn) MP 08, MP 09

JlabopaTopHbIe 3aHATHSA: 2

JlaboparopHas padota Nel: «CTpoeHue Ki1eTku (pacTeHus, )KUBOTHbIE, TPUOBI) 1 KIETOUYHbIE

BKJIIOUEHUS (KpaxMmall, KApOTUHOM/IBI, XJIOPOILIACTbI, XPOMOILIACTBI)»

[TonroToBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHUE Pa3IHuUil

MEX1y U3y4aeMbIMH 00beKTaMHU, (POPMYJIMPOBAHHE BHIBOJIOB

2

IIpakTHYecKkHe 3aHATHSA:




[TpakTrueckas padota Nel: «CpaBHUTENbHAS XapaKTEPUCTHUKA MPOKAPUOTHUECKON U
9YKapUOTHYECKON KIIETOK)

AHanu3 CTpoeHHsI MPOKAPUOTHUECKON U SYKaPUOTUUYECKON KIIETOK

Tema 1.3. OcHoBHOE coep:kaHue OK-1,0K-2,
CTpyKTypHO- T 5 JIP 01, JIP 04, JIP
eopeTHYECKOe 00yUeHme:

pyHk1HOHANBH p y 05, JIP 06, JIP 07,
ble (haKkTOpBI Xpomocomuas teopust T. Moprana. Ctpoenne XxpoMocoM. XpOMOCOMHBIN HaGOp KIIETOK, JIP 08, MP 01, MP
HaCJIEACTBEHHOC | rOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOWAHBIN U AUTUIOUIHBINA HAbOP. 02, MP 04, MP 06,
T™H Hyxknennossie kuciotsl: JJHK, PHK HaxoxIeHHE B KJIETKE, UX CTPOEHHE U (yHKIHH. MP 07, MP 08,

MarpudHbie IPOIIECChI B KJICTKE: PEeILTUKAIIMsI, OMOCHHTE3 OelKa, pernapanus. | eHeTndeckuii MP 09

KOJI M €r0 CBOMCTBA

IIpakTH4yecKkue 3aHATHS:

[Tpaktuyeckas pabora No2: « HykieoTH1bl, aAMUHOKUCIIOTHI M M3MEHEHHS ITOCIICIOBATEIIBHOCTH

Hykaeotunos [JHK»

Pemenue 3aa4 Ha onpesenieHne Mocae10BaTeIbHOCTH HYKJICOTHI0B, AMUHOKHUCIIOT B HOPME U B

cllydae U3MEHEHUs MocleoBaTenbHOCTH HykieoTHaoB JJTHK
Tema 1.4. OcHoBHOE coaep:xaHue OK -2, JIP 01, JIP

O0MeH BelllecTB

TeopeaneCKoe oﬁyqeﬂue:

08, MP 01, MP 02,

MP 04, MP 08,
U npeBpalieHune 0
SHepruH B [TonsiTre MeTaboaM3M. ACCUMMIISLIUS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTaboau3Ma. Turbl MP 09
KUTeTKe oOMeHa BeIleCTB: aBTOTPOQHBIN U reTepoTpodHbIi, a3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuit
obmeH. PoTocuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOE coep:xaHue OK-2,0K -4,
Ku3zHeHHbIH JIP 01, JIP 04, JIP

IMKJ KJIEeTKH.
Muto3. Meiio3

Teoperuueckoe od0yueHue:

Knerounslii ukJ1, €ro nepuoibl. MUTO3, €ro CTaauu U NPOUCXOASAIINE MTPOIIECCHI.
buonornueckoe 3HaueHre Mmuto3a. Meio3 u ero craguu. [loBeneHue XxpomMocom B MeHo03e€.
Kpoccunrosep. buonornueckuii cmpIci Melo3a

05, JIP 06, JIP 07,

JIP 08, MP 01, MP

02, MP 04, MP 06,
MP 07, MP 08,




IIpakTHYeckHne 3aHATHSA: 2 MP 09
[Tpaktuyeckas padora Ne3: «CpaBHUTENIbHAS XapaKTEPUCTUKA MUTO3a U MEH03a»
AHau3 nporeccoB MUTO3a U MeH03a, CTaIUuN U MPOUCXOIAIINX MPOLECCOB.
Pasznea 2. Ctpoenue u (PyHKIIMHA OPraHu3Ma 8T/611/-J1/2K
Tema 2.1. OcHoBHOE coep:kaHue 2 OK-2,0K -4,
Crtpoenue T 5 5 JIP 01, JIP 04, JIP
eopeTHYecKoe 00yuyeHue:
opraHusma. P y 05, JIP 06, JIP 07,
Dopmbl MHOTrOKJIETOYHBIC OpPraHu3Mbl. B3aMMOCBSI3b OpraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOUHOM JIP 08, MP 01, MP
Pa3MHOKeHHs opram3Me. 'oMeocTas opraHu3Ma u ero mojyiepkaHue B MPOLECCe KU3HEACATEIHOCTH. 02, MP 04, MP 06,
OpraHu3MOB dopmbl pa3sMHOXKEHHS OpraHn3MoB. becronoe u monoBoe pa3sMHOKeHne. Bujisl 6ecronoro MP 07, MP 08,
pasmuoxxenus. [TonoBoe pazmuoskenue. ['ametorenes y x«uBoTHbIX. CliepMaToreHes u 0OreHes. MP 09
Crtpoenue nosioBbIX KJIETOK. OII010TBOPEHUE
Tema 2.2. OcHoOBHOE coepKaHue 2 OK-2,0K-4
Omnrorenes Teopernueckoe o0yueHue: 2
pacrenui, =
KHBOTHBIX H NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero craauu. [loctamOpruoHanbHeli
—— nepuof. CTauu NOCTAIMOPHOHANILHOTO PA3BUTHA Y )KUBOTHBIX U yesioBeka. [Ipsmoe u Henpsimoe
pasButue. buonornyeckoe crapenue u cMepth. OHTOTeHE3 pacTeHHI
Tema 2.3. OcHoBHOE cogepkaHue 6 OK-1,0K -2,
3aKoHOMepHOCT T 5 > OK -4, JIP 01, JIP
eopeTHYECKOe 00yUeHue:
u P y 04, JIP 05, JIP 06,
HaCJIeJ0BAHUA. | OCHOBHBIE OHATHUS T'€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsl I'. Menens JIP 07, JIP 08, JIP
Cuemiennoe (MOHOTHOPHUTHOE U MONMIHOPUIHOE CKpelBaHue). B3anMoelicTBre reHoB 10, JIP 12, JIP 13,
HacJIe0BaHUE JIP 14, JIP 15, MP
NPH3HAKOB IIpakTuyeckue 3aHATHS: 4 01, MP 02, MP 04,

[TpakTuyeckas pabora Ne4: «3akonsl I'. Menaemns»

Pemenue 3aga4d Ha OIPCACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
MOHO-, 1HU-, HOJ]I/IFI/I6pI/II[HOM " aHAJIM3UPYIOIIEM CKPCIIUBAHUN, COCTABJICHUC I'CHOTHITMYCCKUX

MP 06, MP 07,
MP 08, MP 09




cxeM ckpemuBanus. 3akoHbl T. Moprana. CuemnjieHHOe Hacjie0BaHWEe T'€HOB, HAPYIIEHUE
cueruienus. HacnenoBanue npu3HaKoB, CLEIJICHHBIX C TTOJIOM.

[TpakTrueckas padota Ne5: «3akonsl T. Mopranay

Pemenue 3aga4d Ha OIpeaACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB ITPU
CHCINICHHOM HACJI€CAOBaHNH, COCTABJIICHUEC I'CHOTUIINYCCKUX CXEM CKPCIINBaHUA

Tema 2.4. OcHoBHOE coep:kaHue 4 OK-1,0K-2,
3aKoHOMepHOCT T 5 > OK —4, JIP 01, JIP
eopeTnyecKkoe o0yyeHmue:
M U3MEHYHBOCTH P y 04, JIP 05, JIP 06,
N3meHunBOCTh NpU3HAKOB. BUIbI N3MEHUYNMBOCTH: HACJIEICTBEHHAS! M HEHACTIEICTBEHHAs. 3aKOH JIP 07, JIP 08, JIP
TOMOJIOTHYECKHX PSIOB B HACIeACTBeHHOM u3menanBoctyu (H.U. Bauios). MyrannonHas MP 02, MP 04,
TEeOopHUs U3MEHYUBOCTU. BUIbI MyTaluii 1 IPUYUHBI UX BOSHUKHOBEeHUs. Kapuotum yenoseka. MP 06
HacnencrBennsie 3a00neBanus 4enoBeka. | eHHbIe U XpOMOCOMHBIE 00J1e3HH uenoBeka. bonesnu
C HACJIEICTBEHHOM MPEPACIIONOKEHHOCTHIO. 3HAYCHUE MEAUITTHCKON TeHETHKH B
MIPEeIOTBPALECHUH U JICYCHUN TeHETHYEeCKUX 3a00JIeBaHUI YeTTOBEeKa
IIpakTHyeckue 3aHATHA: 2
[TpakTuueckas padota Ne6: «3aK0H rOMOJIOTHUECKUX PSAIOB B HACIIEACTBEHHON N3MEHUNBOCTH
Pemenuie 3a1a4 Ha onpe/eneHre TUIa MyTalMK [IPH Tepeade HacleACTBEHHBIX MPU3HAKOB,
COCTaBIJICHNE TEHOTHITMYECKUX CXEM CKpEIINBaHUS
KonTpouabnas 2
CrpoeHure u QyHKIIMM OpraHu3Ma
padora
Pa3nen 3. Teopusi 3Bo/1rounu 6T/211/-J1/-K
Tema 3.1. OcHoBHOE coep:xaHue 2 OK-2,0K -4,
Hcropus T 5 > JIP 01, JIP 04, JIP
eopeTHyecKoe o0yueHme:
BOJTIONMOHHOTO P y 05, JIP 06, JIP 07,
yueHusl. [TepBrie aBomonmonasie kounenmuu (JK.b. Jlamapk, XK.JI. Brogdon). DBomonuonnas teopus Y. JIP 08, MP 01, MP
Mukpo3BoIonH | Jlappuna. CUHTETUYECKAs TEOPHS SBOIOLUM U €€ OCHOBHbIE TIOJI0KEHHS. 02, MP 07, MP 08,
a MP 09

MuxposBomtonus. [Tonmynsnus kak 3JieMeHTapHas eIMHUIA SBOTIOIUHU. [ eHeTHYeCKrue OCHOBBI




ABOJTIONUU. DJIEMEHTapHBIE (PaKTOPHI IBOMIOIMU. ECTECTBEHHBII 0TOOp — HAITPABJISIONTUI
¢dakTop sBomoIMH. BuioobpazoBanre Kak pe3ylbTaT MUKPOIBOIIOIUH

Tema 3.2. OcHoBHOE coep:kaHue 2 OK-2,0K -4,
Maxkpo3BoJtonu JIP 01, JIP 04, JIP
. Teopernueckoe od0yueHue: 2 05, JIP 06, JIP 07,
Bo3nukHoBenue | Makpospomonus. @opMbl 1 OCHOBHBIE HarlpapiieHus MakpolBomonuu (A.H. Cesepios). Ilytn MP 01, MP 02,
H pa3BUTHE JOCTHXeHUs Guonornueckoro nporpecca. CoxpaneHne 6uopazHo0Opasus Ha 3eme. MP 04, MP 06
*KM3HM Ha 3emuie

['unoTtessl 1 TeOpHK BO3HUKHOBEHMS kM3HU Ha 3emiie. [losiBIIeHHE MTEPBBIX KIETOK M UX

sBosrronimst. [IpokaproThl 1 ykapuoThL. [IponcxoxkIeHre MHOTOKIETOYHBIX OPTaHI3MOB.

BO3HHKHOBEHHE OCHOBHBIX IIaPCTB YKAPHUOT
Tema 3.3. OcHoBHOe coep:kaHue 4 OK -2, OK -4,
IIpoucxoxnenue - JIP 01, JIP 04, JIP
N Teopernueckoe o0yueHue: 2 05, JIP 06, JIP 07,
AHTpOMOrcHE3 AHTpONoJIOTHs — HayKa 0 yeioBeke. CucTreMaTH4ecKoe MojoKeHue yenopeka. CXoACTBO U JIP 08, MP 01, MP

OTJIMYHMS YeI0BEKA ¢ )KUBOTHBIMU. OCHOBHBIE CTaIMH AHTPOIIOre€HE3a. DBOJIONHUS COBPEMEHHOTO 02, MP 04, MP 06,

YeoBeKa. MP 07, MP 08,

MP 09

YenoBedeckre pachl M HX €JMHCTBO. BpeMs 1 yTH pacceeHus YeloBeKa 1o TUIaHEeTe.

[TprcocoOIeHHOCTD YeTTOBeKa K Pa3HBIM YCIOBUSAM CPEIb

IMpakTuyeckue 3aHATHSA: 2

[TpakTuueckas pabota No7: «BrlsiBneHHE U OMHCaHKUE MTPU3HAKOB CXOACTBA 3apObIIIeH

YeJIOBEKa U JIPYTUX IMO3BOHOYHBIX KaK JIOKA3aTEIbCTBO UX YBOJIFOIIMOHHOTO POJICTBAY

BrisiBneH#e yepT CXOCTBA M OTJIMYUS 3apPOIBIIIEH MTO3BOHOYHBIX HA Pa3HBIX CTAIMIX Pa3BUTHUS
Pasznea 4. Ixonorus 10T/1211/2J1/-K
Tema 4.1. OcHoOBHOE coiep:KaHue 4 OK-1,0K-2,
IKoJ0rn4YecKue OK -7, JIP 01, JIP

Teopernyeckoe o0yueHue: 2

(axrTopsI u

04, JIP 05, JIP 06,




cpeabl KU3HU

Cpenbl 0OuTaHusI OPraHu3MOB: BOJIHAS, HA3€MHO-BO3/AYIIHAS, TOUYBEHHAs, BHYTPH
opranu3mMeHHas1. U3NKO-XUMHUECKHE OCOOCHHOCTH cpejl OOMTaHUs OpPraHU3MOB.
[TpucnocobneHust OpraHu3MOB K KU3HU B pa3HbIX cpenax. [lonsaTue sxomorndeckoro hakropa.
Knaccudukanms sxonornueckux ¢axropos. [Ipasuno munumyma 0. JInbuxa. 3akon

JIP 07, JIP 08, JIP
10, JIP 12, JIP 13,
JIP 14, JIP 15, MP
01, MP 02, MP 04,

tonepantHocty B. lllendopma MP 06, MP 07,
MP 08, MP 09

IIpakTuyeckue 3aHATHS:

[IpakTuyeckas pabora Ne§: «IIpucnocoOneHue >KUBBIX OPraHU3MOB K Cpelie OOUTaHUS

BrisBiienne uepT npucmnoco6JI€HHOCTH OPraHU3MOB K Cpejie OOUTaHMS U 3HAYCHUU €€

OTHOCUTEIFHOTO XapaKTepa.
Tema 4.2. OcHoBHOE coep:kaHue OK-1,0K-
Honyasaumus, 2,0K -7
coobmiecTBa, Teopernueckoe o0yueHue:
IKOCHUCTEMbI DKOJIOTMYECKasi XapaKTEepPUCTUKA BUJIA U TOMYJISIUU. DKOJIOTUYECKasi HUIIA BUJIA.

DKOJIOTHYECKHEe XapaKTepucTuku nomynsiuuu. CoobIiecTBa u 3kocucTeMsl. buorieHos u ero

cTpyktypa. CBsi3u MeXIy opranu3smMamu B 0uorieHo3e. CTpyKTypHbIE KOMITOHEHTBI SKOCHCTEMBI:

MPOYLIEHThI, KOHCYMEHTBHI, peylIeHTbl. KpyroBopoT BeleCcTB U MOTOK SHEPTHH B SIKOCUCTEME.

Tpoduyeckue ypoBHU
Tema 4.3. OcHoBHOE coaep:xaHue OK-1,0K-2.
Buocdepa - OK -7, JIP 01, JIP
- Teoperuueckoe od0yueHue: 04, JIP 05, JIP 06,
IKOJIOrHYecKast | Buocdepa — xuBas 0601m0uKa 3emn. Pa3surtre npeacrasiennii o 6uochepe B Tpynax B.U. JIP 07, JIP 08, JIP
cucrema Bepnanckoro. O6nactu 6uocdeps! 1 ee koMrnoHeHThI. JKuBoe BelecTBo Ouocheps! u ero 10, JIP 12, JIP 13,

¢byHKIMU. 3aKOHOMEPHOCTH cyIecTBOBaHUS Onochepsl. OcodeHHOCTH OGHOochephl Kak
ri00anpHOM sKocucTeMbl. JluHamudeckoe paBHOBecue B buocdepe. KpyroBopots! BemiecTs u
OMOTe0XUMHUECKUE LUKIIBI. [ 100anbHbIe SKOJIOTHYECKHe MPOOIeMbl COBPEMEHHOCTH

IIpakTHYeckHne 3aHATHSA:

[IpakTuueckast padbota Ne9: «buocdepa»

3aKOHOMEPHOCTH cyliecTBOBaHMs Orocepbl. OcobeHHOCTH OHochephl Kak ri1o0anbHOM

JIP 14, JIP 15, MP
01, MP 02, MP 04,
MP 06, MP 07,
MP 08, MP 09




9KOCHUCTEMBI.

Tema 4.4. OcHoBHOE coep:kaHue 4 OK-1,0K-2,
Biausinue OK-4,0K -7,
AHTPONOTeHHbIX Teopermaeckoe obyuenme: 2 JIP 01, JIP 04, JIP
¢baxTopoB Ha AHTpOInOreHHbIe BO3eHCTBUS Ha Ouocdepy. 3arpsi3HeHus: Kak BUJI aHTPOIOTEHHOTO 05, JIP 06, JIP 07,
ouocdepy BO3JIeHCTBUS. AHTPOIOreHHbIE BO3/IeicTBYS Ha aTMochepy. BosaeiictBus Ha ruapocdepy. JIP 08, JIP 10, JIP
BozneiicTBust Ha muTocdepy. AHTPONOreHHbIE BO3ACHCTBUS HAa OMOTUYECKUE COOOIIECTBA. 12, JIP 13, JIP 14,
VYriy0aeHHO U3ydaroTcst OTXObl, CBSI3aHHBIE C ONpeAeNIeHHOH Mpodeccueit/crnenalbHOCTbIO JIP 15, MP 01, MP
02, MP 04, MP 06,
IIpakTHYeckune 3aHATHSA: 2 MP 07, MP 08,
[IpakTuueckas padbora Nel0: «Onpenenenre KOIMUECTBA AHTPOIIOTCHHBIX 3arpsi3HEHUH, MP 09
MOMA/Ial0IIUX B OKPYXKAIOUIYIO CPEy B pe3yibTaTe padoThl aBTOTPAHCIIOPTa»
3HAKOMCTBO C KOMIOHEHTAMHU aHTPOIIOTEHHOTO 3arpsI3HEHNUS OT aBTOTPAHCIIOPTA U OLEHHUTH UX
BJIMSIHUE HA YEJIOBEKA U OKPY)KAIOILYIO CPEy.
TeMma 4.5. OcHoOBHOE co/lep:KaHue 10 OK -2, OK -4,
Bausinmne OK -7, JIP 01, JIP
COMMATLHO- Teoperuueckoe odyueHue: 2 04, JIP 05, JIP 06,
IKOJIOTHICCKUX | 370pOBbE U €ro cocTapistone. @akTopbl, MOJOKUTEIBLHO U OTPULATENBHO BIUAIOIINE HA JIP 07, JIP 08, JIP
¢axTopos Ha opranusMm uesnoBeka. [IpobGiemMa TeXHOTEHHBIX BO3/ICHCTBUI Ha 30POBbE YEIIOBEKA 10, JIP 12, JIP 13,
310pOBbLC (2MEeKTpOMarHUTHbIE OIS, OBITOBAS XMMHUSI, U30BITOUHBIE IIIYMBI, paHalys 1 T.11.). AJgantanus JIP 14, JIP 15, MP
1€10BEKA OpraHu3Ma yesioBeKa K GpakTopaM okpyskatomien cpeasl. [IpuHuumne! popmMupoBaHus 01, MP 02, MP 04,
310poBbecOeperatoniero nopeaeHus. dusnueckas akTUBHOCTD U 3710poBbe. bruoxummuueckue MP 06, MP 07,
aCIIeKThI PAIIMOHAIILHOTO TTUTAHUS MP 08, MP 09
JlabopaTopHble 3aHATHSA: 2

JlabopaTtopHas pabota Ne2: «OmnpeseneHne KadecTBa BOIbD)

3HAKOMCTBO C KaueCTBOM ITHTHEBOM BOABI B CBOEM I'OpPOAC U €€ BJIMAHHUEM Ha IPOLUCCChI
KHU3HCACATCIbHOCTH YCJIOBCKA, CPABHUTDH IMOKA3aTCIIN MMUTHEBOM BOABI C HOpMaMHU Canlluna.




IIpakTuyeckue 3aHATHS:

[IpakTrueckas padota Nell: «Bnussaue coroBoro tenedoHa U OBITOBOM TEXHUKH Ha 3/I0POBHE
YeJI0BEKa»

3HAKOMCTBO C KOMIIOHEHTaMHU aHTPOIIOTEHHOT'O 3arpsiI3HEHUS OT COTOBOTO TeJedoHa U OBITOBOI
TEXHUKH U OLIEHKA KOMIIOHEHTOB aHTPOIIOT€HHOT'0 3arpsi3HEHMS BIMSHUE HA YEJIOBEKA U

OKPYKAIOIIYIO CPELy.

[TpakTuueckas padbora Nel2: «Onucanue )UIHIA YeI0BeKa KaK UCKYCCTBEHHON YKOCHCTEMBIY

BrrsicHeHME SIBISETCS M KBAPTUPA S3KOCUCTEMOM; YTO €€ OTIMYAET OT IPUPOAHON SKOCUCTEMBI;
YTO BXOJUT B IIOHATHUE «IKOJOTUYECKH YUCTOEY KUIIUILE

[IpakTuueckas padora Nel3: «9KoI0rH4eCKrii MOHUTOPUHT Y4€OHOIO YUPEKIACHUS»

N3ydeHue 3KOJOTMYECKOrO COCTOSHUS OKPYKAIOIIEH CPEIbl.

Pa3nen 5. buoJiorus B ;KU3HH 2T/211/-J1/-K
Tema 5.1. OcHoOBHOE co/lep:KaHue 4
buorexHosornu
- TeopeTrnueckoe conepxanue: 2
Ka}aoro buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HAPaBICHUSI COBPEMEHHOMN

o6uorexHonoruu. Metopl 6MoTeXHOIOrHH. OOBEKTHl OMOTEXHOIOTMH. DTHUKA

OMOTEXHOJIOTMYECKHX M TeHETHUYECKUX dKCIIepUMeHTOB. [IpaBuiia moucka u aHamu3a

OMOPKOJIOrMYECKO MHPOPMALIMK U3 Pa3IUYHbIX HCTOYHUKOB (Hay4Has U y4eOHO-Hay4yHas

JuTepaTypa, cpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u Apyrue)

IpakTHyecKue 3aHATHS: 2

HpaKTI/I‘-ICCKaH pa60Ta Nel4: «bHOTEXHOIOTHH C MPUMCHCHUCM TCXHUYCCKUX CUCTEM»

Pa3BuTre GuotrexHoIOTUI C MPUMEHEHHEM TEXHUUYECKUX cucTeM (OMOMHKEeHepHs,
O6uonHpopmaTrka, OMOHUKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKA, MOMCK U aHATIN3
nH(pOpMaLIUY U3 Pa3IMYHBIX HICTOYHHUKOB (HayyHas U yueOHO-Hay4YHas JUTepaTypa, CpeAcTBa
MaccoBoi nHpopMmaluu, cetb IHTEepHET U pyrue)

OK-1,0K -2,
OK — 4, JIP 01, JIP
04, JIP 05, JIP 06,
JIP 07, JIP 08, JIP
10, JIP 12, JIP 13,
JIP 14, JIP 15, MP
01, MP 02, MP 04,

MP 06, MP 07,

MP 08, MP 09




Keticpl Ha ananu3 nHpOpPMALIUU O PA3BUTUN OMOTEXHOJIIOTUI C MPUMEHEHHEM TEXHHUUECKUX

CUCTEM
IIpomexyTOUHASI ATTECTAUMSA MO JUCHUILINHE (KOMILIEKCHBIH TuddepeHUNPOBAHHBII 324eT) 2
Hroro: 72

Teoperuyeckne 3aHATHS: 40

IIpakTHYeCKUX 3aHATHII U JIaOOPATOPHBIX PadoT: 32

N3 HUX NpaKTHYEeCKUX 3aHSITHIA: 28

JadopaTopHbIX padoT: 4




3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJINHBI

3.1 TpebGoBanusi K MAaTEPUAJIBLHO-TEXHNYECKOMY O0ecCIedeHUIo

Jlnis peanu3anuu MporpaMMmbl y4eOHOH AucHHIUIUHBl «buomorus» Tpelyer
HaM4usl ydeOHOro kKabmHeTa «ECTeCTBEHHO-HAYYHBIX TUCIHUIUIMH» U y4eOHOU
J1a00paTOPHHU.

O0opyI0BaHNUE VUYEOHOTO KAOMHETA:

- IOCAA0YHBIC MCCTA I10 KOJIMYCCTBY 06yqa}0m1/1xc;l;

- mKadbl 1711 XpaHEHUs JIEKAPCTBEHHBIX CPEJICTB, PEAKTHUBOB, XUMHUUECKOI
MOCY/1bl, HAJISIAHBIX MOCOOUH, 000PYI0BAHUS;

- KA BBITSHKHOM;

- CTOJI Ka(hebHBIN U1 HarpeBaTeIbHbIX IPUOOPOB;
- ceii( 11 XMMHUYECKUX PEaKTHUBOB;

- pabodee MecTO MpenogaBaTelIs;

- YMK 1o temam nporpaMmsl;

- TAJTAKTUYECKUE MaTepHUallbl,

TexHUYEeCKHEe CpeICTBA O6V‘-I€HI/I${2

- KOMITBIOTEP C JIUIIEH3UOHHBIM TIPOTPAMMHBIM 00CCTICUCHHUEM;

- HHTEPAKTUBHAS JOCKA C MPOSKTOPOM;

- MYJbTUMEIUNHBIC TIPE3CHTALINY;

- HATJISIHBIE TOCOOMS (KOMIUIEKTBI Y4eOHBIX TAOJIHII, TIaKaTOB);

- nmaboparopHas TOCyla ¥ TNPUHAAJIC)KHOCTH €CTECTBEHHO-HAYYHOTO
HaIpaBJICHUSA: MHKPOCKOTBI, CEKyHJIOMEp, TOHOMETp, MNPOOHUPKH, JIOTKH JIs
pEaKkTUBOB, BOPOHKA JabopaTopHas, KojJ0a KOHMYECKash pa3HON €MKOCTH, Koiba
MepHasi pa3HOM €MKOCTH, KPY>KKH (papdopoBbie, MATOYKU CTEKIISHHBIC, MMUIETKA
rina3Has, nunerka (Mopa) ¢ oAHOM  METKOM  pa3HOM  BMECTUMOCTH,
MpenapoBalbHBIC WUIJIBI, MHUMETKA C JEICHUSIMHU Pa3HOW BMECTHMOCTBIO, CTaKaHbI
XUMUYECKUE Pa3HOM EMKOCTH, CTEKJIa TPEIMETHbIE, CTEKJIa TPEIMETHBIE C
yrayOneHueM IS KamelbHOTO  aHaiW3a, CTylnKka W TeCTHK, Oymara
(buIbTpOBANIbHAS, BaTa TUTPOCKOTIMYECKAs, TPYIIa PE3UHOBAS 1T MUKPOOIOPETOK
U TUIETOK, JepKaTelb JJIs MPOOUPOK, MITATUB AJIS MPOOUPOK, €PN AJIsI MOMKHU
KOJIO ¥ MpOOUPOK, TPYOKH PE3NHOBBIE COEAMHUTENbHBIE, IITATUB JTa0OPATOPHBIN
JUISL 3aKperuieHUus] TOCYJbl M TPUOOPOB, TUIEPTOHUYECKUNA pacTBOP XJIOpHIA
HaTpus, 3%-HbII pacTBOp MEPOKCUIA BOJAOPO/IA, PACTBOP HO/AA B HOJIMCTOM Kajuw,

2



IAIEpUH, KIyOHW KapTtodens, JHUCT DJJO0JIeHd KAaHAJICKOW, III0oN PSOWHBI
OOBIKHOBCHHOH (psSOMHBI WM TOMaTa), JIYK pemdYaTrhblii, pa3BeleHHBbIC B BOJC
JIPOKIKH ),

- anTevKa JUIsl OKa3aHUs MEPBOM MEIUIMHCKOW TOMOILIH.

3.2 HudopmaunonHoe odecrneyeHue peajsu3aluu NporpaMmbl

3.2.1. OcHOBHBbIE eYATHbIE U3IAHUSA:

1. Apeirun, B. H. [u ap.]; nox penakuueit Speiruna, B. H. buonorus: yueOHUK 1
MPAKTUKYM JIJI CpeHEero npodecCuoHaIbHOoro o0pasoBaHus/— 2-¢ U3, —
Mocksa: U3narensctBo FOpaiit, 2023. — 378 c.

2. [Tapmrytuna, JI. A. EctecTtBo3Hanue. buonorus: yueOHUK AJis CTYACHTOB
yupexaeHuil cpeaHero npodeccuonanbHoro oopazosanus/ [lapmyruna, JI. A. —
2-e uznanue, crep.- M.: Uznarenbckuii ieHTp «Akanemusi», 2020.-352c., (8)c.:
uB. BKI. ISBN 978-5-4468-9244-0.

3. Ky3nemosa, T. A. O6mass O6uosnorus : ydebHoe mocobme mus crmo / T. A.
KysunenoBa, . A. baxxenoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr : Jlausb,
2021. — 144 c. — ISBN 978-5-8114-8543-7. — Tekct: 35eKTpoHHBI// JlaHb :
3JIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/177026

4. My3sadapos, E. H. buorexnosnorus. OcHOBbI OMojioruH : yueOHOE ocoOue st
cno / My3zadapos, E. H. — Cankr-IlerepOypr : Jlans, 2022. — 168 c. — ISBN
978-5-8114-8241-2. — TekcT: 31eKTpOHHBIN// JlaHb : 37IeKTpOHHO-OUOIMOTEeUHAS
cuctema. — URL: https://e.lanbook.com/book/193277

5. Teiinop, J. buonorus: B 3 T. (komruiekr) : yueOnuk / [[. Teitnop, H. I'pun, V.
Crayrt ; mox penakuuen P. Conepa ; nepeBon ¢ anrnurickoro FO. JI. AMueHkoBa [u
np.]. — 12-e u3n. — Mocksa : Jlaboparopust 3nanui, 2020. — 1463 ¢. — ISBN
978-5-00101-665-6. — Texkct: anektponHbIit// JlaHb : 2MEeKTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/151477

3.2.2. JlonoJiHUTEJIbHbIE eYATHbIE U3aHMS:
1. Epwmos, [O. A. buoxumus: y4eOHMK M TMNPAKTUKYM MJIS CPEIHEro

npodeccrnonanbHoro oopasosanus/ F0. A. Epmog, H. U. 3aiinesa; nox penakiueit

C. U. llykuna. — 2-e uza., ucnp. u gon. — Mockpa: M3narensctBo FHOpaiit,
2023. — 323c¢. — (ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-10400-
4. — TekcT: anexTpoHHbit // OOpazoBatenbHas 1uiargopma FOpaitt [caiiT]. —

URL.: https://urait.ru/bcode/517755

2. AnenpmmHa, I'. A. buonorus ¢ ocHOBaMH 3KoJIOTWH: pabouas TeTpaab :
yuebHoe nmocobue / I'. A. Agensmmna. — Bonrorpan : BITA®K, 2019. — 175 c.
— Texct: snextponnsiid// JlaHb: 3nmekTpoHHO-OMOIMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/158157



https://urait.ru/bcode/517755

3. bornanosa, T. JI. buonorus. CnpaBoYHUK ISl IIKOJBHUKOB W MOCTYMAIOIIUX B
By3bl. Kypc moarotoBku k I'MA (OI'D u I'BDY), EI'D u AomogHUTEIbHBIM
BCTYIUTEJIbHBIM HCHBITAHUAM B BY3bl : yueOHOoe nmocoodue / T. JI. bornanona, E. A.
CononoBa. — 2-e u3hd., 31. — Mocksa: 2022. — 819 ¢. — ISBN 978-5-462-
01936-4. — TekcT: 2neKTpOHHBIN// JIaHb : AJIEKTPOHHO-OMOIMOTEUHAs CHUCTEMA.
— URL.: https://e.lanbook.com/book/268232

4. Topemukos, Il. JI. buonorus pasmMHoxkeHuUs Hu pa3BuThs. JlabopaTopHbIN
IPaKTUKYM : ydeOHO-MeToauueckoe nocodue amnst By3oB / I1. JI. I'openukos, I'. P.
[TakupoBa. — Canxkrt-IleTepOypr : Jlanp, 2022. — 96 c¢. — ISBN 978-5-8114-
9067-7. — Texkct: 2MeKTpOoHHBIN// JIaHb : JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/221153

5. O6yxoB, JI. K. buonorusi: kjieTku U TKaHU: yuyeOHOE MOcoOHe NJisi CPEeIHEro

npocdeccuonansHoro obpaszopanus/ [[. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u3n., nepepad. u non. — MockBa: MznarensctBo FOpaiit, 2023. — 358 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr
aneKkTpoHHbIN // OOpaszoBatenvHas 1matdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/516336

3.2.3. OcHOBHBIE YJIEKTPOHHBIC U3IAHUSA
1. Buxuneaus (caiit)URL: http://ru.wikipedia.neorg/wiki/

2. Bcs 6uonorus — coBpeMeHHast OUOJIOrHsl, HAy4yHbIEe 0030pbl, HOBOCTH HAyKH
(caiit) URL: https://sbio.info/
3. bubnuoreka (caiir) URL: http://www.fptl.ru/biblioteka/neorganika.html

4. DnextpoHHas oubiauoreunas cuctema (cait) URL:
http://www.iprbookshop.ru

5. Eropos, B. B. O6mas xumus / B. B. EropoB. — 2-e u3n., ctep. — CaHKT-
[TetepOypr : Jlanw, 2023. — TekcT: anexkTpoHHbIN// JIaHb : 31eKTpOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/322550

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JTACTOUTIIAHBI

KoHTpons u olleHKa pe3ysJbTaTOB OCBOCHHUS Y4e€OHOW JAUCITUTIIAHBI
OCYUIECTBJISIETCS TPENojaBareieM B MPOLECCe MNPOBEACHUS MPAKTUYECKUX
3aHSATHI, TECTUPOBAHMS, a TaKXKe B PE3yJbTaTe BBIMOJHEHUS OOYYAIOIIMMUCS
WHIUBUIYAIbHBIX —3amaHui. Pe3ynbTaThl OOydeHHs] pPAaCKPBIBAIOTCS —4epe3
YCBOCHHBIC 3HAHUS W MPUOOPETCHHBIE YMEHUS, HAIIPABJICHHBIC HAa MPUOOpPETEHNE

oOmmx komrereHwil. s GopMUpoBaHUs, KOHTPOJIS U OICHKH PE3YJIbTAaTOB
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OCBOCHMUA

yueOHoI

JTUCIUATUINHBI

UCIIONIb3YETCS

CucCTcéMa OLICHOYHBIX

MEPONPUITHNA, NPEACTABIAIOMAsA COO0M KOMIUIEKC YYEOHBIX MEPONPUSITHM,
COIVIACOBAaHHBIX C pe3yjibTaTaMH OOY4YEHHs M CPOPMYJIUPOBAHHBIX C YYETOM
dI'OC COO (mpeamernsie pe3ynbrarsl o aucuuiuinae) 1 I'OC CIIO.

Oo0mas
KOMIIeTeHI M

Pa3zgen/Tema

T oneHOYHBIX MePONIPUATHH

Pa3znea 1. KiieTrka — cTpyKTYpHO-
(pYyHKIIMOHAJIbHAS eIMHULIA KUBOTO

KonTponbnas padora
«MoJIeKyIsIpHBIN YPOBEHB
OpTraHHU3aI|H KUBOTO)

OK 02

buonorus kak nayka. O6mias
XapaKTePUCTHKA KU3HU

3anonaHeHne Ta6J'II/II_II>I C OIIMCAaHHUECM
MCTOJ0B MUKPOCKOIIUPOBAHHA C UX
JOCTOMHCTBAMH U HEAOCTAaTKaMH.

3anonHenue Tadbauibl «BKiaa yaeHbIx
B pa3BUTHE OMOJIOTUMY

3anojiHeHUe CPaBHUTEIBHOMN TaOIUIIbI
CXOJICTBA U PA3JIMYMl )KUBOT'O U HE
AKHUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-()YHKITHOHATIbHAS
OpraHu3aIus KJIETOK

OHCHI/IBaeMaH AUCKYCCHA 110 BOIIpOCaM
JICKIINH

Pa3paboTka MeHTanbHON KapThl MO
KJ'IaCCI/I(bI/IKaIII/II/I KJICTOK 1 UX CTPOCHUIO
Ha MPO- M YKAPHOTHUECKUX U TI0
[[apCcTBaM B MUHH TpyMIax

Brimonnenue u 3amuTa 1adopaTopHBIX
pabor:

«CtpoeHue KJIeTKU (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIIOUEHUS (KpaxMall, KApOTUHOUIBI,
XJIOPOIIIACTBI, XPOMOTIIIACTHI )»

IIpaxtrueckoe 3ansartue. IIpencrasienue
YCTHBIX COOOIIEHUH ¢ pe3eHTalMeH,
IIOATOTOBJICHHBIX I10 IIEPEYHIO
HUCTOYHHUKOB, PEKOMEHOBAHHBIX
IIpenoaaBaTeneM

OK 01
OK 02

CTpyKTypHO-(QYHKIIHOHATIbHEIE
(axTOpHl HACTIEICTBEHHOCTH

@poHTaTBHBINA OITPOC
Pazpabotka rioccapus

Pemenwne 3a1a4 Ha onpesieieHue




MOCJIEI0BATEILHOCTH HYKJICOTH/IOB,
aMUHOKHCIIOT B HOPME U B CiIy4ae
W3MEHEHM MTOCIIEN0BATEILHOCTH
Hykieotusio JJHK

OK 02

OOMeH BellecTB U NpeBpallieHue
SHEPTUH B KIETKE

@pOHTAIBHBIN OIIPOC

3amoaHeHHE CPABHUTEILHON TaOJIUIIBI
XapaKTepUCTHK TUTIOB OOMEHa
BEIIIECTB

OK 02
OK 04

JKU3HEeHHBIN UK KJIETKU. MUTO3.
Meiio3

OO6cy>xienue mo Bonpocam JIeKIUu

Pa3paboTka neHTHl BpeMeHH
YKU3HEHHOTO IHKJIa

Paspnen 2. Crpoenue u GpyHKUMH
opraHm3ma

Kontpoinbhas padora “CtpoeHue u
¢byHKIIMU Opranu3ma’”

OK 02
OK 04

CrtpoeHnue opranuzma

OI_ICHI/IBaeMaH AUCKYCCH

Pa3paboTka MEHTaILHOM KapThI
TKaHE#, OPraHOB U CUCTEM OPraHoOB
OpPraHu3MOB (PacTeHUs, KUBOTHEIE,
YeNoBEK) C KPaTKON XapaKTePUCTUKON
X QYHKIUHA

OK 02

®opMBbl pa3MHOXKEHHSI OPTaHU3MOB

@pOHTAIBHBIN OIPOC

3anonHeHue TabauIbl ¢ KpaTKOM
XapaKTepUCTUKON U mpuMepamu Gpopm
Pa3sMHOKEHUSI OPraHU3MOB

OK 02
OK 04

OnToreHes paCTeHHﬁ, JKHUBOTHBIX U
YCIOBCKa

Pa3paboTka 1eHTHI BpeMEHHU C
XapaKTEPUCTUKOM 3TallOB OHTOI€HE3a
OTZEIIBHOM I'PYIIION JKUBOTHBIX U
YeJI0BEKa 0 MUKPOTpyIam

Tect/ompoc

CocraBieHne )KU3HEHHBIX [IUKIOB
pacTeHu# 1o otaenam (MOXOBHUIHBIC,
XBOIIEBUIHBIC, TATTOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEA0BAHUS

Pa3pabotka rioccapus
@pOHTAIBHBIN OIIPOC
TecT no Bompocam JieKuu

Pemienue 3aZla4 Ha OIIpCACIICHUC
BCPOATHOCTU BOSHUKHOBCHU




HACJIEICTBEHHBIX TPU3HAKOB MPH
MOHO-, JTU-, IOJIATUOPUTHOM U
AHATM3UPYIOIIEM CKPENUBAHUU,
COCTAaBIICHHE TEHOTUIIMYECKUX CXEM
CKpEILIMBaHUS

OK 01
OK 02

CLIGHJIGHHOC HaCJICJOBAHUC ITPU3HAKOB

Tect
Pa3zpaboTtka rioccapus

Pemenne 3a1a4 Ha OIpeCACIICHUC
BEPOATHOCTU BOSHUKHOBCHUA
HaCJICACTBCHHBIX IIPHU3HAKOB IIPpU
CHCIVICHHOM HAaCJICA0BaHUH,
COCTaBJICHUEC IT'CHOTUIITMYCCKHUX CXCM
CKPCIIUMBAHUA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenune 3aga4d Ha OIIPCACIICHUC TUIIA
MyTalliu IIpHU 1epeaaduc
HACJICACTBCHHBIX ITPHU3HAKOB,
COCTaBJICHUC I'CHOTHUITMYCCKHUX CXEM
CKPCIIMBAHUA

Pasnen 3. Teopusi 3Bo/1rounu

KonTponsnas pabora “Teopernueckue
ACIIEKTHI DBOJIIOLIUH )KU3HU Ha 3emiie”

OK 02
OK 04

Hcropust 3BOIIOLIMOHHOIO YUYECHHUS.
MukposBomnronus

OpOHTAIBHBIN OIIPOC
Pa3paboTka rioccapus TEpMUHOB

Pa3pa60TI<a JICHTBI BPEMCHH PA3BUTHA
9BOJJIIOLIMOHHOI'O YUCHUA

OK 02
OK 04

Makpossontonys. Bo3HUKHOBEHHE U
pa3BUTHE )KM3HU Ha 3emJie

OneHuBaemasi TUCKYCCHS:
UCTIOJIb30BaHUE aPTyMEHTOB,
OMOJIOrMYeCcKON TEPMUHOJIOTUN U
CHUMBOJIMKU JIUIA A0Ka3aTCJIbCTBA
POJICTBa OPTaHU3MOB Pa3HBIX
CHUCTEMaTHUYECKUX TPYIIIT

Pa3zpaboTka neHTHI BpeMeHH
BO3HUKHOBEHHUSI U PA3BUTHS KU3HU Ha
3emiie

OK 02
OK 04

[TpoucxoxkaeHuE UeIoBeKa —
AQHTPOTIOTEeHE3

@pOHTAIBHBIN ONPOC

Pa3paboTka neHThI BpeMeHU
MIPOUCXOXKICHUS YEeIIOBEKA

Pa3gea 4. dxojorus




OK 01

Okonoruyeckue (HakTopbl U CPeJibl
KHU3HU

Tect no skog0rHUecKUM (pakTopam u
cpefaM KHU3HU OpraHu3MOB

OK 02
OK 07
OK 01 [Tonynsanmsi, coobmecTBa, skocucteMbl  |COCTaBJICHHE CXEM KPyroBOpOTa
BEILIECTB, UCIOJIb3YsI MaTEPHAIIbI
OK 02 ’ YA MATED
JIEKIUH
OK 07
Pelenue npakTUKO-OpUEHTUPOBAHHBIX
pPacYeTHBIX 3aJJlaHUH 110 IIEPEHOCY
BEIIECTBA U SHEPTUU B IKOCUCTEMAX C
COCTaBJIEHUE TPOPHUUECKUX LeNeH u
UpaMu]T OMOMACCHI U SJHEPTHH
OK 01 buocdepa - rnobanbHas sxkonorudeckas |OneHrBaeMas TUCKYCCHS
cuctema
OK 02 Tect
OK 07
OK 01 Bnusinue antponorennsix akropos Ha |Tect
ouocpe
OK 02 depy [TpakTuyeckas padora “OTx0/b1
MPOU3BOACTBA”
OK 04
OK 07
OK 02 BimsiHre conranbHO-3KOIOTHYECKUX OueHuBaemasi UCKYCCUS
¢dakTOpoB Ha 37J0POBHE YEIOBEKA .
OK 04 Brinonnenue nabopatopHoii paboTsl Ha
BBIOOD:
OK 07 P
"VMcTBeHHast pabOTOCTIOCOOHOCTD",
"Brniusiane abuotudyeckux GakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
Temneparypsbl)”
Pa3gen 5. bBuoJiorus B ;KU3HH 3anuTa Keica: MpeicTaBIeHNe
pe3ynbTaTOB pELICHUs KECOB
(BBICTYTIJIEHUE C MTPE3EHTAINEH )
OK 01 BbrorexHooruu B sKU3HU KaXKI0T'0 BrimmonHeHnue kelica Ha aHaIU3
OK 02 WH(OPMAIIUY O HAYYHBIX JOCTHUKECHHSIX
B 0071aCTH T€HETHUUYECKUX TEXHOJIOTHH,
OK 04 KJIETOYHOW MHXKEHEPUH, MUIIEBBIX

OnoTexHoI0rui (1Mo rpymnmnam),
NPECTaBICHUE PE3yJIbTATOB PELICHHUS
KEHCOB




