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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @enepanabHOrO rOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEHEro 00111ero oopa3oBaHus,
YTBEPXKICHHOTO npukazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunucrepctBoM roctutinu Poccuiickoit @eneparun 7 urons 2012, peructpannonnbiii Ne 24480);

- MenepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTENBHOTO CTaHAApTa CPEIHEro MpogecCHuOHATIHLHOTO
obpazoBanus 1o cnenuaibHocTH 21.02.19 3emneycTpoiicTBo, yrBepkaeHHoro [Ipukazom Munmpo-
cemenus Poccun ot 18.05.2022 Ne 339 (3apeructpupoBano B Muntocte Poccun 21.06.2022 Ne
68941) ¢ yuerom:

- QepnepanbHON 00pa30BATENbHOM MPOrpPaMMbI CPEAHETO 001Iero oOpa3oBaHUs, YTBEPKIACHHON
ITpuxazom MunucrepctBa npocsenieHuss PO or 23.11.2022 Ne 1014 (3apeructpupoBanHoro Mu-
HUCTEPCTBOM foctuiu Poccutickoit @enepanuu 22 nexadbps 2022, perucrpannonubii Ne 71763);

- IPUMEPHOH paboyeil mporpammbl 001Ie00pa3oBaTeIbHON AUCIUILITUHBI «bronorus» ans npodec-
CHOHAJIbHBIX 00pa30BaTeNIbHBIX OpraHu3aluil, yrBepkaeHHo Ha 3aceganuu CoBeTa 1o OIEHKE CO-
JepKaHUsl M KadecTBa NMPHUMEPHBIX pabouyux mporpamMm oO0IIeo0pa3oBaTeIbHOIO M COLHAILHO-
TYMaHUTapHOTO IIMKJIOB CpEJHEro mnpodeccuoHanbHOro oOpa3oBanus, mporokon Ne 14 ot
30.11.2022.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI OBIIIEOBPA3OBATE.Ib-
HOM JUCIUTIINHBI
0/1.13 BHOJIOT U

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

Jucrumuaa O/1.13 buonorus Bxoaut B obmmeoopa3oBarenbubiil muki [IIICC3 kak o0s3a-
TebHAas TUCHUIUIMHA.

O6meo6pazoBatenpHas auctuummaa O/].13 buonorus sensercs o0s3aTeIbHON YacThIO 00-
neo0pa3oBaTeabHOTO IMKIa oOpa3oBarenbHOi mporpammbl CIIO B coorBercTBUu ¢ PI'OC mo
cnenuanbHocTu 21.02.19 3emneycTpoiicTBO

1.2. Heab u miIaHupyembie pe3yabTAThl 0CBOEHUS JUCHUILINHBI:

1.2.1. Hean 061ueo0pa3oBaTe bHOM THMCHHNIHHBI

Copepxanne mporpaMmbl obieoopazoarensHoi auctumuiuabl O/1.13 buonorus nampas-
JICHO Ha JIOCTHKEHUE CIIETYIOIINX LIeTei:

(dbopMUpOBaHHE Y CTYJEHTOB MPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIiu
JKUBBIX CHCTEM DPAa3HOT0 paHra Kak OCHOBBI NMPUHSATHS PEIICHUN B OTHOIIEHUU OOBEKTOB YKUBOM
MPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIUX.

3ajaud TUCHUTLITUHBIL:

1) chopmupoBaTh MOHMMAHHE CTPOCHHS, MHOIOOOpa3us U OCOOCHHOCTEH >KHUBBIX CHCTEM
pa3HOr0 YpPOBHS OpTaHM3allMU, 3aKOHOMEPHOCTEH MPOTEKAHUsSI OMOJIOTMYECKUX MPOIIECCOB U SIBJIC-
HUW B OKPYXKaIOIIEH cpelie, HEeJOCTHOW HAyYHOU KapTUHBI MUpPA, B3aUMOCBSI3U U B3aUMO3aBU CHMO-
CTH €CTECTBEHHBIX HaYK;

2) pa3BHUTh YMEHHsI OINpPEICISATh KUBbIC OOBEKTHI B MPUPOJE; MPOBOAUTH HAOIIOICHUS 3a
SKOCUCTEMaMHU JJIsl BBISBICHUS €CTECTBEHHBIX W aHTPOIOTCHHBIX M3MEHEHHH, MHTEPIPETUPOBATh
pe3ynbTaThl HAOIOICHUH,

3) copmMupoBaTH HABBIKKA MPOBEACHUS MPOCTEHITNX OHOTOTHUECKUX IKCICPUMEHTATBHBIX
UCCJIEIOBAaHUM ¢ COOIOACHUEM TpaBUJl O€30MacHOT0 00palleHUsI C 00bEKTaMU U 000PYI0BaHUEM;

4) pa3BUTh YMEHHSI HCITOJIb30BaTh HH(POPMAITHIO OMOIOTHYECKOTO XapaKTepa U3 Pa3InIHbIX
HMCTOYHHKOB;

5) chopmupoBaTh YMEHHUS MPOTHO3MPOBATH MOCIEACTBHS CBOCH AEATEIBHOCTH 1O OTHOIIIE-
HUIO K OKpYXKalollei cpene, CoOCTBEHHOMY 3710POBbIO; 0OOCHOBBIBATH M COOMIOAATH MEphI podu-
JAKTUKU 3a00JIeBaHUH.

6) chopMupoBaTh MOHUMAHHE 3HAYUMOCTH JTOCTIKCHUH OMOJIOTMYECKOM HAYKH U TEXHOJIO-
Ui B MPAKTUYECKOUN JEATEIbHOCTH YEIOBEKA, Pa3BUTUHU COBPEMEHHBIX MEAUIMHCKUX TEXHOJIOTUMN
U arpoOMOTEXHOJIOTHIA.

1.2.2. Tlnanupyembie pe3y/ibTaThl OCBOEHHsI 0011€00Pa30BATEJbHON JTMCHUILIUHBI B
coorBeTrcTBHH ¢ PI'OC CIIO u Ha ocaoBe ®PI'OC COO

Oco0oe 3HaueHue NUCHUIUIMHA nMeeT npu popmupoBanuu u pazsutuu OK u I1K.

Koxn u HaumeHoBaHue [Inanupyemble pe3yabTaThl OCBOCHUS IUCLHUILIMHBI
(bopMHUPYEMBIX KOMITETCHITHI O6mme JucuuninmHapHbie
OK 01. Beibupatb cioco0sI pe- B yactu TpyaoBoro Boc- c(OpPMHPOBAHHOCTb 3HAHUH O
IIEHUS 3a/1a4 TPOPECCHOHAILHON | MUTAHMS MEeCTEe U POJIU OMOJIOTUH B
JESATEIbHOCTH IPUMEHUTEIBHO K | - TOTOBHOCTB K TPYAY, OCO- | CUCTEME HAy4YHOT'O 3HAHMS;
Pa3IMYHbIM KOHTEKCTaM 3HAaHUE [IEHHOCTU MacTep- | PYHKIMOHAIbHON I'PaMOTHO-
CTBa, TPYIOJIIOOHE; CTH Y€JIOBEKa JUIsl pELICHHUS
- TOTOBHOCTb K aKTHUBHOMU YKU3HEHHBIX TIpobiieM; chop-
JIESITEIBHOCTH TEXHOJIOTH- | MUPOBAaHHOCTh YMEHHUs pac-




YECKOW U COLIMAIbHOM
HaIpaBJIEHHOCTH, CIIOCO0-
HOCTb UHUITUUPOBATH, T1JIa-
HHUPOBATh U CAMOCTOSTEIIb-
HO BBITIOJTHATh TAKYIO JIesI-
TEILHOCTH;

- UIHTEPEC K Pa3InYHbIM
chepam podeccruoHab-
HOM JIeSITeIIbHOCTH,
OBnazieHre yHHUBEPCAIb-
HBIMH y4€OHBIMU IIO3HABA-
TEIbHBIMU JACHCTBUSIMM:

a) 0a3oBble JIOTHYECKHUE
aefcTBUA:

- CaMOCTOATENBHO (hopMy-
JUPOBATh M aKTyaJIU3UPO-
BaTh MpoobIieMy, paccMmar-
pHUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIIe-
CTBEHHBIN MTPU3HAK WIIH
OCHOBaHUS JIsl CPAaBHEHMUS,
Kkiaccudukanuu u 0600-
HICHUS;

- OIIPEACIIATH LIETH Jes-
TEIBLHOCTH, 3a/1aBaTh Iapa-
METPHI ¥ KPUTEPHH UX JI0-
CTHIKEHUS,

- BBISIBJISITH 3aKOHOMEPHO-
CTHU U TPOTHUBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHH-
X

- BHOCUThH KOPPEKTHUBHI B
JESITENIbHOCTD, OI[CHUBATh
COOTBETCTBHUE PE3YJbTATOB
IEJISIM, OLIEHUBATh PUCKHU
HOCJIEACTBUU IEeITEILHO-
CTH;

- pa3BUBATh KPEATHBHOE
MBIIUICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOJIEM

0) 0azoBbIe HUccIea0Ba-
TeJIbCKUE AeHCTBUS:

- BIIQJICTh HaBBIKaMU yueo-
HO-HUCCJIEIOBATEILCKON U
MIPOEKTHOM J1eATENbHOCTH,
HaBBIKAMH Pa3peIIeHUS
npobiem;

- BBISIBJISITH TIPUIUHHO-
CJIE/ICTBEHHBIE CBSI3U U aK-
TyaJIM3upOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€
pemieHus, HaXOUTh apry-
MEHTHI JIJIS TOKA3aTelIbCTBa

KpBIBaTh COJICPKAHUE OCHO-
BOITIOJIArar0INX OMOIOrnye-
CKUX TEPMUHOB W MTOHSTHIA:
KHU3Hb, KJIETKA, TKaHb, OpTaH,
OpTaHWU3M, BUJI, TIOMYJISIIHS,
JKOCHCTEMA, OMOIIEHO3, O1O-
cdepa; meraboau3M (0OMeH
BEIIECTB U MIPEBpaIlCHHE
SHEPTUu ), TOMEOCTa3 (caMo-
perymsius), OMOCHHTE3 Oell-
Ka, CTPYKTypHasi Opranusa-
Us1 )KUBBIX CUCTEM, JIUC-
KpPETHOCTh, CAMOPETYJISLIHS,
camoBOCITpou3BeieHue (pe-
MPOJIYKIIKS ), HACIEICTBEH-
HOCTb, U3BMEHYHBOCTD, YHEP-
ro3aBUCUMOCTb, POCT U pa3-
BUTHE, YPOBHEBas OpraHu3a-
1us;

c(hOpMUPOBAHHOCTh YMEHUS
pacKpbIBaTh COACPIKaHUE OC-
HOBOIIOJIAralOMINX OMOIOTH-
YECKHUX TEOPHUM U TUIIOTES:
KJIETOYHOW, XPOMOCOMHOM,
MYTallMOHHOW, YBOJIIOLNOH-
HOM, TIPOUCXOXKICHUS KU3HU
U 4eJIOBEKa;
c(OPMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIAra-
I0IIIe OMOJIOTMYECKHE 3aKO0-
HBI U 3akoHOMepHOCTH (I
Mengens, T. Moprana, H.A.
BaBunosa, 3. I'ekkemns, @.
Mromnepa, K. bapa), rpanuiisi
UX IPUMEHUMOCTH K YKHBBIM
CUCTEeMaM; IpHOOpeTEeHNE
OTIbITa MPUMEHEHHS OCHOB-
HBIX METOJIOB HAYYHOTO TI0-
3HAHUS, UCTIOJIE3YEMBIX B
Ouostoruu: HabJIIOICHUS U
OTIHMCAHUS KUBBIX CHCTEM,
MIPOLIECCOB U SIBJIECHUI; Oopra-
HU3AILUU U TIPOBEICHUS OHO-
JIOTUYECKOTO IKCTICPUMEHTA,
BBIJIBIDKEHUS THIIOTE3, BBISB-
JICHUSI 3aBUCUMOCTH MEXKTY
UCCIIeTyeMbIMH BEIMYNHAMH,
00BSICHEHUS OJTYYEHHBIX
pe3ynbTaToB U GOpMyITHPO-
BaHMUSI BBIBOJIOB C UCIIOJIB30-
BaHUEM HAYYHBIX MMOHSATHUH,
TEOPUI U 3aKOHOB;
c(OpPMUPOBAHHOCTh YMEHUS




CBOUX YTBEpXKICHUH, 3a/1a-
BaTh M1apaMeTpPbl U KpUTE-
pHUH peLICHHUS;

- QHAJIM3UPOBATh MOJIyYEeH-
HBIE B XOJI€ pELICHMSI 3a/1a-
YU pe3ysbTaThl, KpUTHYE-
CKHU OLIEHMBATh UX JIOCTO-
BEPHOCTb, IIPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIO-
BUSIX;

- YMETb NIEPEHOCUTD 3HAHUS
B [IO3HABATEJIbHYIO U IIPaK-
TUYECKYIO 00JIaCTH KU3HE-
JeSITEIbHOCTH;

- YMETb UHTEIPUPOBATH
3HaHUS U3 pa3HbIX Mpej-
METHBIX 001aCTeH;

- BBIJIBUT'aTh HOBBIE UJICH,
npeJiaraTb OpurMHajIbHbIE
HOJXO/bI U PELICHHUS;

- CIIOCOOHOCTH UX UCIIOJIb-
30BaHMs B [103HABATEIBHOM
Y COLIMAIIbHOW ITPAKTHKE

BBIJICJIATH CYIIECTBEHHbBIC
NIPU3HAKHA BUPYCOB, KJIIETOK
MPOKAPUOT U IYKAPHOT; OJI-
HOKJICTOYHBIX U MHOTOKJIC-
TOYHBIX OPTraHU3MOB, BHJIOB,
OHMOTEOIICHO30B U IKOCUCTEM;
0COOCHHOCTH TPOIIECCOB 00-
MEHa BEIIECTB U IpeBpallie-
HUS SHEPTHH B KJIeTKe, (OTo-
CHHTE3a, TNITACTUYECKOTO U
IHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MEHO-
3a, OTIOIOTBOPEHUS, Pa3BH-
THUSL ¥ PA3MHOKCHUSI, HHTH-
BU/IyaJbHOTO Pa3BUTHUS Opra-
HU3Ma (OHTOTEHe3a), 00PbObI
3a CylIeCTBOBaHHE, €CTe-
CTBEHHOT'O 0TOOpa, BUI000-
pa3oBaHUs, IPUCTIOCOOIICH-
HOCTH OPTraHH3MOB K Cpejie
00OUTaHUS, BIUSHUS KOMIIO-
HEHTOB 9KOCHCTEM, aHTPOTIO-
TCHHBIX U3MCHEHUH B 9KOCH-
CTeMax CBOCH MECTHOCTH,
KpyroBOpOTa BEIIECTB U Ipe-
BpallleHue SHEPTUU B OHO-
chepe;

c(OPMUPOBAHHOCTH YMEHUS
pemarb OMOJIOTHYECKHE 3a-
JTa4d, COCTABIISTh TCHOTHITH-
YECKHE CXEMbI CKPCIITBAHHUS
JUTSL pa3HBIX THIIOB HACIIE]0-
BaHUS MPU3HAKOB y OPTaHU3-
MOB, COCTABJIATH CXEMBI TIe-
peHoca BEIIEeCTB U DHEPTHH B
9KOCUCTEeMaX (LIeTH MUTaHMUS,
TTUTIEBHIC CETH)

OK 02. Ucnonb3oBath coBpe-
MEHHBIC CPEJICTBA TIOUCKA, aHAJIH-
3a U UHTepIpeTanuu nHpopma-
MU 1 UHPOPMAaIIMOHHBIE TEXHO-
JIOTUU JJIs1 BBITIOJTHEHUS 3a/1a4
npodeccnoHaNbHOM e TeNbHO-
CTH

B o01acTn nenHocTn
HAYYHOT'O NMO3HAHMS:

- ¢hOpMHUPOBAHHOCTH MU-
POBO33pEHHUSI, COOTBET-
CTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
00LIEeCTBEHHON PAKTHUKH,
OCHOBAHHOTO Ha JUAJIOre
KYJBTYpP, CHOCOOCTBYIOIIIE-
0 OCO3HAHHIO CBOETO Me-
CTa B MOJIMKYJIBTYPHOM
MUpE;

- COBEPIIICHCTBOBAHUE SI3bI-
KOBOM M UHUTATEILCKOM
KYJBTYphI KaK CpeJICTBa
B3aUMOJICUCTBUS MEXKAY

c(hOpMUPOBAHHOCTh YMEHUI
KPUTHYCCKH OI[CHUBATH WH-
dbopMaruo 6MOIOTHIECKOTO
COJIepKaHMsI, BKITFOUAIOIITYIO
NICEBAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOUYHUKOB
(cpenctBa maccoBoi uHpOP-
MaIi¥, HAYYHO-TIONyJISPHBIE
MaTepuabl); THTEPIPETUPO-
BaTh ITHYECKUE aCTIEKTHI CO-
BPEMEHHBIX HCCJICIOBAHUN B
OMOJIOTHH, MEIULINHE, OHO-
TEXHOJIOTUH; paCCMaTPUBATh
rI100aNbHBIE YKOJIOTHUECKUE
po0JIEMbI COBPEMEHHOCTH,
dbopMUpOBaTH MO OTHOIIIE-




JIOJIbMU U TTO3HAHUS MUPA;
- OCO3HAHME LIEHHOCTU
HAaY4YHOM JEATEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISTh
MPOEKTHYIO M HCCIIEI0BA-
TEJIbCKYIO IEATEIbHOCTh
WHUBUIYAILHO U B TPYII-
mne;

OBnazneHue yHUBEpCalb-
HBIMH y4e€OHBIMU ITO3HABA-
TEIbHBIMU JICUCTBUSMH:

B) pabora ¢ uHgopmaum-
eil:

- BIIaJICTh HaBbIKAMU TOJTY-
YeHUs1 THPOPMALIUHU U3 HC-
TOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENILHO OCY-
IIECTBIISATH IOUCK, aHATIN3,
CUCTEMAaTH3AINIO ¥ HHTEP-
npeTanuto nHhopManuu
pa3IMYHBIX BUIOB B (hopm
MPEJICTaBJICHHUS,

- CO371aBaTh TEKCTHI B pa3-
JUYHBIX (hopMarax c yue-
TOM Ha3HaYeHUs UHPOpMa-
[IUU ¥ [IETICBOU ayIUTOPHUH,
BbIOHpas ONTUMATIBHYIO
dbopmy mIpeCcTaBICHUS U
BU3YaIH3aliy;

- OIICHUBATh JI0CTOBEP-
HOCTb, JIETUTUMHOCTh MH-
dbopmarinu, ee COOTBET-
CTBUE MPABOBBIM U MO-
PATEHO-3TUYECKUM HOP-
Mawm;

- UCTIOJIB30BATh CPEACTBA
WH(OPMALIMOHHBIX U KOM-
MYHHKAITHOHHBIX TEXHOJIO-
THi B pEIIEHUN KOTHUTHB-
HBIX, KOMMYHUKAaTUBHBIX U
OpTraHU3aI[MOHHBIX 337124 C
coboieHreM TpedoBaHU M
APrOHOMUKH, TEXHUKH 0€3-
OTIACHOCTH, TUTHEHBI, Pe-
cypcocOepekeHus, mpaBo-
BBIX U OTHYECKUX HOPM,
HOPM UH(POPMAITUOHHON
0e30IacHOCTH;

- BIIQJICTh HaBBIKAMU pac-
MMO3HABAHUS M 3aIUTHI HH-
dopmanuu, HHGOpPMAITUOH-
HOM 0€30MacHOCTH JINYHO-
CTH

HUIO K HUM COOCTBEHHYIO I10-
3ULINIO;

c(hOpPMHUPOBAHHOCTH YMEHUI
C03/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIC U YCTHBIE CO-
0OII[eHNsT Ha OCHOBE OHOJIO-
THYECKON MHPOPMALIUH U3
HECKOJIbKUX UCTOYHUKOB,
TPaMOTHO UCIOJB30BATh TI0-
HATUWHBIN anmapaT Ouoo-
THUH,




OK 04. 3¢ dextuBHO B3auMoieii-
CTBOBATh M padOTaTh B KOJJICKTHU-
BE M KOMaH e

- TOTOBHOCTb K CaMOpa3BU-
THIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPE/ICIICHUIO;

- OBJIaJICHUE HaBBIKAMHU
yueOHO - UCCIIE0BATENb-
CKOM, MPOEKTHOM U COIU-
alIbHOM JeSITEIIbHOCTH,
OBJiaeHue yHUBepCaJIb-
HBIMH KOMMYHUKATHUB-
HBLIMH J1eHCTBUSAMU:

0) coBMeCTHAs IesiTelIb-
HOCTh:

- IOHUMATh U UCTIOIB30-
BaTh IIPEUMYILIECTBA KO-
MaHJHOW Y WHJIUBUyaJThb-
HOU pa0OTHI;

- IPUHUMATD 1IEJIA COB-
MECTHOU AESITeNbHOCTH,
OpraHU30BBIBATH U KOOP-
JTUHUPOBATH JCUCTBUSA IO
€€ TOCTUKEHUIO: COCTaB-
JSTH TUIaH IeUCTBUH, pac-
MIPEACIIATh POJIA C YUETOM
MHEHUH Y4aCTHUKOB 00-
CYXKJIaTh Pe3ybTaThl COB-
MECTHON paboOTBhI;

- KOOPJIMHUPOBATH U BBI-
MOJIHATH PabOTy B YCJIOBU-
X peajbHOro, BUPTYaJIbHO-
ro 1 KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIIECTBIIATH MTO3UTHB-
HOE CTPaTEeru4uecKoe Mnope-
JIEHWE B Pa3JINYHBIX CUTYa-
[USIX, IPOSIBIIATH TBOpYE-
CTBO M BOOOpakeHHE, ObITh
WHUIIUATUBHBIM
OsiaeHune yHUBepCaJIb-
HBIMH PeryJssTUHBHbIMH
AeMCTBUAMMU:

I) NIpUHSATHE ce0s U ApYy-
TUX JIIO/Ieil:

MPUHUMATH MOTHBBI U ap-
TYMEHTBI JPYTUX JIFOIEH
MIpU aHaAJIM3€ PE3YJIbTATOB
NesATeTLHOCTH;

- PYU3HABaTh CBOE MPABO U
IIPaBO JPYTHX JKOJEH Ha
OIINOKH,

pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MUP C MO3ULUU
JPYTroro 4yejoBeKa

npruoOpeTeHue onbITa Mpu-
MEHEHMS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUSI, UCIIONb-
3yeMbIX B OMOJIOTHH: HAOII0-
IEHUS U OIMCAHUS KUBBIX
CHUCTEM, TIPOLIECCOB U SIBJIC-
HUI; OpraHu3aluu 1 IpoBe-
JIeHUs OMOJIOTHYECKOTO DKC-
NIEPUMEHTA, BBIIBUKCHHUS TH-
IIOTE3, BLISIBJIIEHUS 3aBHUCUMO-
CTH MEXKIY UCCIICTyeMbIMU
BEJIMYMHAMU, OOBICHEHUS
MOJTyYEHHBIX PE3y/IbTaTOB U
(bOpMyITMPOBaHKS BHIBOJIOB C
UCIIOJIb30BAaHUEM HAYIHBIX
MOHATHI, TEOPUM U 3aKOHOB,




OK 07. CopnelicTBOBaTh COXpaHe-
HUIO OKPY>KAIOIEeH cpeibl, pe-
CypcocOepeKEeHUI0, TPUMEHSTh
3HaHUsS 00 U3MEHEHHUH KJIMMAaTa,
MPUHIUIIBI OEPEHKIIUBOTO MTPOU3-
BOJICTBA, 23((HEKTUBHO JACHCTBO-
BaTh B YPE3BBIYANHBIX CUTYAIHSIX

B o6.1acTH 3Kx010THYE-
CKOI'0 BOCIIUTAHMA:

- ¢(OPMHUPOBAHHOCTH KO-
JIOTUYECKON KYJIbTYpHI, I10-
HUMAaHHE BJIUSIHUS COLIM-
aJIbHO-3KOHOMHMYECKHUX
MPOLECCOB Ha COCTOSIHUE
MPUPOAHON U COLIMATBHOMN
Cpelbl, OCO3HAHUE TJ10-
0ampHOrO XapakTepa KO-
JIOTHYECKUX TPoOIIeMm;

- INTAHUPOBAHUE U OCY-
LIECTBIICHUE ACHUCTBUM B
OKpY’Karolllel cpefie Ha oc-
HOBE 3HAHMS LICJIEH YCTOM-
YUBOT'O Pa3BUTHS YEIOBE-
YEeCTBA;

AKTHUBHOE HENpPUATHE JIeh-
CTBUH, IPUHOCSAILUX BPE.
OKpY’Kalolllen cpee;

- YMEHHUE MTPOTHO3UPOBATH
HEeOIaronpHsITHBIE KOJIO0-
TUYECKUE TTOCIIC/ICTBUS
peANPUHUMAEMBIX JeH-
CTBHM, IPEAOTBPALIATH UX;
- pacUIMpEeHHE OMbITA JIes-
TEJIBHOCTH 3KOJIOTMYECKOM
HaIpaBJICHHOCTH;

- OBJIaJICHUE HaBbIKaMHU
yueOHO- UCCIIeI0BATENb-
CKOM, IPOEKTHOM U COLIU-
aIIbHOM JeSITEIIbHOCTH,

c(OpPMUPOBAHHOCTH YMEHUS
MPUMECHSTD MTOJTyYCHHBIC
3HaHUA 11 00BSICHEHUS OHO-
JIOTHYECKHX TIPOIIECCOB U 5B-
JICHUH, JUTSI IPUHSTHSI TIPaK-
THYECKUX PEIICHUH B TIOBCE-
JHEBHOM >KU3HHU C LICIIBIO
obecneyeHns 6€30IaCHOCTU
CBOETO 3/I0POBbSI U 3JI0POBBS
OKPYKAFOIIHX JIFOICH, CO-
OJroIeHus 3I0pPOBOTO 0Opa3a
YKU3HU, HOPM IPaMOTHOTO
MOBEJICHUS B OKPYXKarOUIEH
HPHUPOJIHOM cpejie; MoOHUMa-
HHE HEOOXOAUMOCTH UCIIOJIb-
30BaHUS JOCTHKCHHIA COBpE-
MEHHOM OMOJIOrHU U OUOTEX-
HOJIOTHH I PallHOHAIIBHOIO
MIPUPOJIOTIONB30BAHUS

I1IK 4.3. OcyuiecTBiTh KOHTPOIb
UCIOJIb30BAaHUS U OXPAHBI 3€-
MEJBHBIX PECYpPCOB.

OgiaeHune yHUBepCAJIb-
HBIMH y4eOHBIMU MO3HA-
BaTeJIbHBIMU /1€ CTBUA-
MH:

a) 6a30BBIC TOTUUECKHUE
JIEUCTBUS:
CaMOCTOSITENILHO POpMy-
JTUPOBATH U aKTYaITH3UPO-
BaTh IpobJieMy, paccMmar-
pHUBaTh €€ BCECTOPOHHE;
yCTaHaBIIMBATH CYIIe-
CTBEHHBIN MTPU3HAK WITH
OCHOBaHUS JJIs1 CPAaBHEHHSI,
Kiaccuukanmuu u 0000-
LICHHUS;

0) 6a3oBbIE HCCIIEIOBA-
TEJbCKUE AEUCTBUS:
BJIa/IETh HaBbIKaMH y4eO-
HO-HCCIIEI0BATENbCKON 1
MPOEKTHOM €SI TEIbHOCTH,
HABBIKAMU Pa3peIIeHHs

3HaTh BpEeAHBIC IKOJIOTHYE-
ckue (aKToOpbl METOAO0B KOH-
TPOJSL U COCOOBI IPENOT-
BpallleHUs] UX BO3JICHCTBUS
Ha OKPYKaIOIIYIO

Cpeny U 4eloBeKa,
c(hopMUPOBAHHOCTh YMEHUM
KPUTHYECKH OIICHUBATh UH-
dbopmaruo 6MOIOTHYECKOTO
CoJIep>KaHusl, BKIFOYAIOIIYIO
NICEBAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB
(cpenctBa MaccoBoit HH(pOP-
MalliH, HAyIHO-TIOYJIIPHBIC
MaTepHabl);
c(hOpMUPOBAHHOCTh YMEHUS
MPUMEHSThH MTOJTy4CHHBIE
3HAHUS I 00BICHEHUS OHO-
JIOTHYECKHX TPOIECCOB U 5IB-
JICHWH, JUTSI IPUHATHS TTPaK-
TUYECKUX PEIIeHUH B IOBCE-




npobiewm;

CIIOCOOHOCTH ¥ TOTOBHOCTD
K CAMOCTOSITEIILHOMY TI0-
HCKY METO/IOB pellIeHUs
MPAKTUYECKHX 3a7a4, pU-
MEHEHUIO PA3IUYHBIX Me-
TOJIOB TIO3HAHMUS;
dbopMUpOBaHHE HAYYHOTO
THUIIA MBIIUICHUS, BIaJICHUE
Hay4YHON TEPMHUHOJIOTHEM,
KITFOUEBBIMH

MOHITUSIMA U METOJIaMU;
B) paboTa ¢ nHpopMaIuei:
BJIa/IETh HABBIKAMU MOJY-
YeHUs1 THPOPMALIUHU U3 HC-
TOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCY-
IIECTBIISATH IOUCK, aHATIN3,
CUCTEMAaTH3AINIO ¥ HHTEP-
npeTanuto nHhopManuu
pa3IMYHBIX BUIOB U (hopm
MIPEJICTABICHHUS.
ORi1ajieHne YHUBEPCAJIb-
HBIMH KOMMYHUKATHUB-
HBIMH J1eHCTBUSIMU:

0) coBMecTHas JiesiTelb-
HOCTh:

KOOPJIMHHUPOBATH M BBITION-
HATH PabOTY B YCIOBHSIX
pEeaTbHOTO, BUPTYAJILHOTO
¥ KOMOMHHUPOBAHHOTO B3a-
HUMOJEUCTBUS

JHEBHOM >KU3HHU C LICIIBIO
obecneyeHns 0€30IaCHOCTU
CBOETO 3/I0POBbS U 3/I0POBbsI
OKPY’KaIOIIHX JIOJIEH, CO-
OJroIeHUs 30pOBOTO 0Opa3a
YKU3HH, HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAOUIEH
MIPUPOJHOM cperie.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBbHOI TUCHUIJIMHBI M BHABI Y4e0HOI padoThl

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE PACCPENOTOUEHO 0 pa3iesiamMm

Bun yueOHo# padoThI

O0BeM yacoB

IPAKTUYICCKUC 3aHATHA

O06Bem 00pa3oBaTeILHON MPOrPAMMBI TUCITATITUHBI 78
B TOM YHUCJIC:
TEOPETUUYECKHE 3aHITH 48
PAKTUYECKHE 3aHSATH 30
[TpodeccnoHabHO - OPUEHTUPOBAHHOE COJICPIKAHHIE 12
B TOM YHCIIE:
TEOPETUYECKUE 3aHITHUS 2
10

[Ipomexxyrounasi arrecranus B Gopme nuddepeHIpoBan-
HOT'O 3a4eTa
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2.2. TemaTH4yecKH NJIAH U COJepP:KaHUE JUCHTUNIMHBI

HanmenoBanme pasaciioB U TEM

Coneprxanue yueOHOTO MaTepuaa (OCHOBHOE U MPOQECCHOHATBHO-
OpPUEHTUPOBAHHOE), JIA0OPATOPHBIC U MPAKTHUUYECKUE 3aHATHUS

O0BeM
4acoB

dopmupyembie 00-
e u npodeccuo-
HaJIbHBIE KOMIIE-
TEHIMH

2

4

1 cemecTp

Pa3nea 1. KieTka - cTpyKTYpHO-(PYHKIMOHAJIbHAS eIUHULA KUBOI0

Tewma 1.1. buonorus kak Hayka.
OO01mas xapakTepuCTHKA KU3HU

OcHoBHOE CoacpKaHue

Teoperuueckoe o0yueHue

CoBpemeHHbIe OTpacau OMOI0rM4ecKUX 3HaHuM. CBsA3b OMOJIOTHU C IPYTUMU
HaykamH: Ouoxumus, 6nodusnka, OnoHuka, reHoreorpadus u ap. Ponb u mecto
Ouonoruu B popMUPOBAaHUU COBPEMEHHON HAYYHOU KapTHUHBI MUpPA. Y POBHU
OpraHu3aIuy kuBoi Mmarepuu. OO011ast XapakTepUCTHKA KU3HU, CBOWCTBA KH-
BBIX CUCTEM. XMMHUYECKUN COCTaB KIJIETOK

NINN

OK 02

Tema 1.2. CtpykTypHO -
(GyHKIIMOHATBHAS OpTaHU3aIus
KJIETOK

OcHoBHOE coaepKaHue

10

TeopeTuquKoe oﬁyqelme

o

Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OcHOBHbIE Mo0XKe-
HUS COBPEMEHHOW KJIETOUYHOW Teopuu. THIIBI KIETOYHON OpraHnU3alun: IPOKa-
PUOTHYECKUH U dyKapuOTHUeCKHUi. OJTHOKJIETOUHbIE U MHOTOKJIETOYHbIE Opra-
HU3Mbl. CTpOEHHE IPOKAPUOTHUECKOH KIETKH. CTpOEHHE DyKapuOTHYECKON
kieTku. Heknerounsie popmbl KU3HU (BUPYCHI, OakTepuodaru)

CoBpeMeHHbIE 0Tpaciii OHOJIOTHYEeCKUX 3HaHUH. CBsI3b OMOJIOTUH C APYTUMHU
HayKaMu: Onoxumusi, onodusrka, OnoHuka, reHoreorpadus u np. Ponb u mecto
Ouosioruu B pOpMHUPOBAHUH COBPEMEHHOIN HayyHOU KapTUHBI MUpa. Y POBHU
OopraHu3anuy kuBoi Mmarepuu. OOmIast XapakTepUCTHKa KU3HU, CBOWCTBA KH-
BbIX CUCTEM. XMMUYECKUH COCTaB KIETOK

JlaGopaTopHbie padoThI

JlabopaTopnasi pa6ora Ne 1 «Ctpoenue kieTku (pacTeHus, )KUBOTHBIE, TPH-
OBI) ¥ KJICTOYHBIE BKIIOUCHHSI (KpaxMall, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMO-
TTACTHI)

IIpakTnyeckue 3aHATHS

OK 01
OK 02
OK 04




IIpakTnyeckoe 3ansiTue Ne 1 Bupycusie u 6aktepuanbhbie 3a0oieBanus. O0- 2
1€ MPUHIIUIIBI UCTIOJIb30BaHUS JIEKAPCTBEHHBIX BemecTB. OCOOEHHOCTH TpHU-
MEHEHHUs1 aHTUOMOTHKOB. [IpeacTaBienne yCTHBIX COOOLICHMI ¢ Tpe3eHTanuei,
MOJATOTOBJICHHBIX IO MEPEUHI0 HCTOUHUKOB, PEKOMEHJOBAHHbIX MIPEIo/1aBaTe-
JeM
Tema 1.3. CtpykrypHO- pyHKIIHO- | OCHOBHOE CO/IepKAHNE 6 OK 01
HasbHBIC (DaKTOPBI HACIEACTBEHHO- | TeopeTuyeckoe ofyyenune 4 OK 02
CTH XpomocoMHas Teopusi T. Moprana. CtpoeHrne XxpoMocoM. XpOMOCOMHBIM 4
Ha0Op KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIONIHBINA U
muruionanbii Habop. Hykiennossie kucnotel: JJHK, PHK naxoxxnenue B kier-
Ke, X CTpOeHUE ¥ PyHKIHHA. MaTpu9IHbIC TIPOIECCHI B KICTKE: PEIUIHKAIHS,
OouocuHTe3 Oenka, penapanus. ['eHeTHYeCKuil KO U ero CBOMCTBA
IlpakTHYeckne 3aHATHS 2
IIpakTuyeckoe 3ansaTue Ne2 Perienue 3aa4 Ha onpeziesieHue mocie10Ba- 2
TEIBLHOCTH HYKJICOTHUIOB, AMUHOKHUCIIOT B HOPME U B ClIy4ae H3MEHEHHUsI OCTIe-
JnoBatenbHOCTH HyKiieoTuaoB JJHK
Tema 1.4. OOMeH BelIecTB U Ipe- OCHOBHOE coJIep:KaHue 2 OK 02
BpAaIllCHUE PHEPTUU B KIIETKE Teopernueckoe o0yueHue 2
[Tonsitne MeTabou3M. ACCUMUIISIUS U JUCCUMUIISIUS - IBE€ CTOPOHBI METa00- 2
nu3Ma. Tumbel oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpOodHBIH, a3pOOHBIN 1
aHa’poOHbIi. [InacTuueckuit 0OMeH. POTOCUHTE3. XEMOCHHTE3
Tema 1.5. )Kuznennsni nuki kier- | OcHOBHOE co/iep:KaHue 2 OK 02
k1. Muto3. Meiio3 Teopernueckoe o0yueHue 2 OK 04
Kierounslii nuki, ero nepuoasl. MUTO3, €ro CTaiuu U NPOUCXOISAIINE MPOLEC- 2
cbl. buonornueckoe 3HaueHrne MuTo3a. Meiio3 u ero craauu. [loBenenue xpo-
MocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMpica Meiio3a
Pa3nen 2. CtpoeHue U GyHKIIMH OPpraHu3Ma 20
Tema 2.1. CtpoeHue opranuzma OcHOBHOe co/iep:KaHue 2 OK 02
Teopernueckoe o0yueHue 2 OK 04
MHOTOKJIETOYHBIE OpTraHu3Mbl. B3aUMOCBS3b OpTraHOB U CUCTEMBI OPTAHOB B 2
MHOT'OKJIETOYHOM Opranu3Me. ['oMeocTas opranusma u ero nojajiepkaHue B
IIPOLIECCE JKU3HEIEATEIbHOCTH
Tema 2.2. ®opmsl pasmHokeHUs: | OCHOBHOE cojlepKaHue 2 OK 02
OpraHU3MOB TeopeTnueckoe o0yueHue 2




@opMbl pa3sMHOXKEHHS OpraHu3MOB. becrosnoe u noyoBoe pasMHOXkeHHe. Bubl
6ecrionoro pazmHoxenus. [lonosoe pazmHoxenue. ['amerorenes y >kUBOTHBIX.
Cnepmarorenes u oorenes. CTpoeHue moyioBbIX kKieTok. OmiogoTBOpeHne

Tema 2.3. OHTOreHe3 pacTeHUH, OCHOBHOe cO/Iep:KaHue 2
’KMBOTHBIX U 4eJIOBEKA Teopernueckoe ody4enue 2 OK 02
WuauBuayaibHOE pa3BUTHE OpraHU3MOB. OMOpuroreHes u ero craguu. [loctam- 2 OK 04
OpuoHanbHbIA nepuo. CTagun MoCTIMOPHOHAIBHOTO PA3BUTHS Y KUBOTHBIX U
yenoBeka. [Ipsmoe u Herpsimoe pa3BuTue. buonornyeckoe crapeHue U CMepTh.
OHTOreHe3 pacTeHui
Tema 2.4. 3akoHomMepHOCTH Hacie- | OCHOBHOE co/iep:KaHne 4 OK 02
JIOBAHUS Teopernueckoe 00ydeHne 2 OK 04
OCHOBHBIE TIOHSATHS TEHETUKU. 3AaKOHOMEPHOCTH 00pa30BaHMS TaMeT. 3aKOHBI
I'. Mennenst (MOHOTHOPHUIHOE U TIOJIMTHOPUIHOE CKpeIuBanue). B3anmoeii-
CTBHE T'€HOB
IlpakTHYeckune 3aHATHSA 2
IIpakTnyeckoe 3ansaTue Ne 3 Perrenue 3a1a4 Ha onpeesieHHe BEPOSTHOCTH 2
BO3HUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB MIPU MOHO-, IU-, TIOJUTUOPUTHOM
Y aHATM3HUPYIONIEM CKPEIINBAaHUH, COCTABICHUE TeHOTHITMYECKIX CXEM CKpe-
IIMBaHUS
Tema 2.5.Cuennennoe HacienoBa- | OCHOBHOe coJiep:KaHne 4 OK 01
HUE TIPU3HAKOB Teopernueckoe ofydenue 2 OK 02
3akonsl T. Moprana. CueruieHHOe Hacje/loBaHHe TeHOB, HapyllIeHHUe CIIeTlie- 2
Hus. HacrieoBaHue Mpu3HAKOB CIETUIEHHBIX C ITOJIOM
IIpakTH4eckue 3aHATHSA 2
IIpakTuyeckoe 3ansaTue Ne 4 PemieHue 3a7a4 Ha ONpeieJIieHUE BEPOSITHOCTH 2
BO3HMKHOBEHUS HACJIECTBEHHBIX MPU3HAKOB MPH CLEIJIEHHOM Hacjel0BaHUH,
COCTaBJICHUE TEHOTHITMYECKUX CXEM CKpPEIINBaHUS
Tema 2.6.3akoHOoMepHOCTH U3MEH- | OCHOBHOE co/iep:KaHNe 6 OK 01
YUBOCTH Teopernueckoe o0yqeHue 4 OK 02
M3MeHYnBOCTh MPU3HAKOB. BHJIbI N3MEHUYMBOCTH: HACIEICTBEHHAS U HEHACIIEI- 4 OK 04

CTBEHHAsl. 3aKOH F'OMOJIOTHYECKHX PSAJOB B HACJIEICTBEHHOM N3MEHYUBOCTH
(H.W. BaBunos). MyrannonHast Teopysi U3MEHUMBOCTH. BUibl MyTanuii u npu-
YUHBI UX BO3HUKHOBeHUs. Kapuortumn yenoseka. HacneacTsennsie 3a00neBanHus
yeJoBeKa. | eHHbIE U XpOMOCOMHBIE O0Jie3HH uenoBeka. bonesnu ¢ Hacuen-
CTBEHHOM MPEAPACIONIOKEHHOCTHI0. 3HAYCHUE MEAUIIMHCKON T€HETUKH B




npeaoTBpalICHUU U JICUCHUHU I'CHCTUYCCKUX 3a00/1€BaHNH YeI0OBEKA

IIpakTHYeckHe 3aHATHA 2
IpakTuyeckoe 3ansaTue Ne 5 Pemienne 3a1a4 Ha onpeiesieHUE TUTIA MyTaIlUU 2
[IpU [epeiaye HACIeICTBEHHBIX MPU3HAKOB, COCTABICHNE T€HOTUITHUECKUX
CXEM CKpEHIMBaHUS
Pa3nen 3. Teopusi 3BoJIIoOnMH 6
Tema 3.1.HcTtopus 3BosoninoHHOro | OCHOBHOE co/iep:KaHne 2 OK 02
yueHuss. MUKpPOIBOIIOLHUS Teopernueckoe 00yueHue 2 OK 04
[Tepsrie 3Bomonmonnsie konuenuu (JK.b. Jlamapk, XX.JI. broddon). Dpoito- 2
nuonHas teopus Y. JlapBuna. CuHTeTUYECKAs! TEOPUS IBOJIOLUU U €€ OCHOB-
HBIE MTOJIOKECHHUS.
Muxkpossosntouus. [Tonynsinus kak 3jieMeHTapHas €IMHUIA SBOTOLUU. [ eHeTu-
YeCcKHe OCHOBBI IBOJIIOLUU. DJeMeHTapHbIe (haKTOpPhI 3BOJIONUU. EcTecTBeH-
HBII 0TOOD - HANpaBISOMMKA (akTop dBoNONMHU. Bumoobpa3zoBaHue Kak pe-
3yJIbTaT MUKPOIBOIIOIIH
Tema 3.2.Maxkpoasosorusi. Bos- OcHOBHOE coJiep:KaHue 2 OK 02
HUKHOBEHHE M pa3BUTHE Ku3HU Ha | TeopeTHueckoe obydeHne 2 OK 04
3emie Maxpossomtorusi. @opMbl 1 OCHOBHBIE HanlpaBieHUsI MakpolBostouuu (A.H. 2
CeseprioB). [Tytu noctmxenus Ouonoruyeckoro nporpecca. CoxpaneHue 0uo-
pazHo0Opa3us Ha 3emIie.
['unoressl U TeOpHKM BO3HUKHOBEHUS XKM3HU Ha 3emiie. [losiBneHne nepBbIX Kiie-
TOK U WX 3BoJIIOIMS. [IpokapuoTsl u sykapuoTsl. [Iponcxoxxnenre MHOTOKIIe-
TOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB AYKAPHOT
Tewma 3.3. IIpoucxoxieHue yeno- OcHOBHOE coJiep:KaHue 2 OK 02
BeKa -aHTPOIOreHe3 Teopernyeckoe 00yueHue 2 OK 04
AHTponoJIoTHs - HayKa 0 4enoBeke. CUCTEMAaTHYECKOE TIOJIOKEHUE YeTTOBEKa. 2
CXO0ACTBO M OTIMYHUS YEJIOBEKA C KUBOTHBIMU. OCHOBHBIE CTAJIUU aHTPOIIOTe-
He3a. DBOIOIUS COBPEMEHHOTO YeJIOBEKa.
YenoBeueckue packl U UX €JUHCTBO. Bpems u myTu pacceneHus yenoBeka 1mno
maHete. [Ipucnoco61eHHOCT YeloBeKa K Pa3HBIM YCIIOBUSIM CPEIBI
Pa3nen 4. Jxoaorus 16
Tema 4.1.Oxonornueckue paxkropsl | OCHOBHOE COEpPKAHNE 2 OK 01
¥ CpeJIbl KU3HH Teopernueckoe odyuenne 2 OK 02
Cpenpl oOuTaHUS OPTaHU3MOB: BOAHASI, HA3€MHO-BO3AYIITHASI, TOYBEHHAS, 2 OK 07

BHyTpuOpranuzMeHHas. DU3nKoXuMU4YecKre 0COOEHHOCTH cpell OOUTaHUsI Op-




ranu3MoB. [Ipucrnoco6ieHus: opraHu3MoB K )KM3HU B pa3HbIX cpenax. [lonarue
sKosorudeckoro akropa. Knaccudukanus sxonorumueckux pakropos. [Ipasu-
no muaumyma 1O, Jlnbuxa. 3axon ronepantHoctu B. [llendopna

Tewma 4.2. ITomynsus, cooOre-
CTBa, 3KOCHUCTEMBI

OCHOBHOe cO/Iep:KaHue

TeopeaneCRoe oﬁy'{elme

N

DKoJjoruyeckasi XapakTeprUCTUKa BUJIA U MOMYJISAIUN. DKOJIOTHYecKasi HUILA BU-
J1a. DKOJIOTUYECKUE XapaKTEPUCTUKU NOonysuu. CooO1IecTBa U SKOCUCTEMBI.
buonenos u ero ctpykrypa. CBsi3u Mexx1y opranuzMamu B 6uoneHose. CTpyk-
TYpHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOAYILEHTbI, KOHCYMEHTHI, PETYIICHTHI.
KpyroBopot BeniecTB u MOTOK HEPTruu B sKocucteme. Tpoduueckre ypoBHU

OK 01
OK 02
OK 07

HpaKTuquKne 3aHATHSA

IIpakTnueckoe 3ansaTue Ne 6 Tpoduueckue nienu u cetu. OCHOBHBIE MTOKa3a-
TEJH dKOCUCTEMBbI. buomacca u npoayKuus. DKOJIOTHYECKUE MUPaMU/Ibl YUCEIL,
Ouomaccel u 3Hepruu. [IpaBuno nupamMuabl SHEPIUH.

Pemenuie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 10 IEPEHOCY Be-
I1€CTBAa U SHEPIUU B SKOCUCTEMAX € COCTaBIIEHHE TPO(UUECKUX LieNei u nupa-
MU OMOMACCHl ¥ SHEPTUU

Tewma 4.3. buocdepa - rmodanpHas
HKOJIOTMYECKasi CUCTEMA

OcHoBHOE CoacpKaHue

Teopernueckoe o0yuenue

N

buocdepa - xuBas o6onouka 3emnu. PazBuTtue npencrapienuii o onocdepe B
Ttpynax B.M. Bepnaackoro. OGmactu 6uoceps! 1 ee koMnoHeHTs!. JKuBoe Be-
11ecTBO 6uocepsl U ero PyHKIHHU.

3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcobeHHOCTH GUochephl Kak
ro0anpHOM 3KocucTeMbl. JlnHaMudeckoe paBHoBecue B bnocdepe. Kpyroso-
POTHI BEIIECTB U OMOre0XMMUYeCKHe IUKIIbL. [ 100aibHbIE SKOJIOTrHUECKUE MPOo-
0J1IeMbl COBPEMEHHOCTH

OK 01
OK 02
OK 07

Tema 4.4. BaustHue aHTpOIIOreH-
HBIX (pakTOpOB HA OHMOChepy

OcHoBHOE coaepKaHue

SN

Teopernueckoe o0yueHue

N

AHTpOIIOTeHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHns Kak BU aHTPOIIO-
TEHHOT'0 BO3JIEHCTBUS. AHTPOIIOT€HHbIE BO3/IeCTBUS HA aTMocdepy. Bo3zaeii-
cTBUs Ha ruapocdepy. Bo3aeiicTBus Ha mutocdepy. AHTPOIIOTEHHbIE BO3ICH-
CTBUSI HA OMOTHYECKHE COOOIIECTBA. YTIYOJIEHHO U3Y9IarOTCsI OTXOIbI, CBSI3aH-
HBIE C OTpeieNIeHHON podeccueil/cCnenantbHOCThIO

IIpakTnyeckue 3aHATHS

IpakTuyeckoe 3ansaTue Ne 7 «Otxonel mpousBoycTBay. Ha ocHoBe dee-

OK 01
OK 02
OK 04
OK 07




PaAILHOTO KJIaCCH(PUKAITMOHHOTO KaTaJIora OTXOI0B ONPEACIATh KJIacc OMacHO-
CTH OTXOJIOB; arperaTHoe COCTOsSIHUE U (PU3NIECKYIO (OPMY OTXO0B, 00pazy-
IOIIMXCS Ha pabodyeM MecTe / Ha dTarax Mpou3BO/ICTBA, CBA3aHHBIE C ONpe/e-
JIEHHOM mpodeccueit/cnenuaibHOCThIO

Tema 4.5. Bauguue conMaibHo -
9KOJIOTMYECKHUX (haKTOPOB Ha 310~
POBBE UEIOBEKA

OcHoBHOe€ coJepKaHue

I

Teopernyeckoe o0yueHue

N

3110pOBbe U €ro cocrasisomue. PakTopsl, MOJIOKUTEILHO U OTPULIATEIBHO
BJIMSIIOIME HAa OpraHu3M uesioBeka. [Ipobiema TeXHOreHHBIX BO3JeHCTBUI Ha
3I0POBBE YETOBEKA (AIEKTPOMATHUTHBIE TOJIs, OBITOBAsE XUMUS, U30BITOUHBIE
HIyMBI, paJidanys 1 T.11.). Afanraius opraHu3Ma 4ejaoBeka K akropam OKpy-
xatouieit cpenpl. [IpuHiunel GopMupoBaHusl 310pOBbeCOEPEraroIIero noBee-
Hus. Ousndeckas akTUBHOCTD U 37J0pOBbe. bHOXMMHUUYECKHE aCIEKThI PaLuo-
HaJIBHOI'O IITMTaHUA

JlaGopaTopHble padoThl

JladopaTropnasi padora Ne 2 «BnusiHue abnoTu4eckux (akTOpOB HA YEIOBEKa
(HU3KHE U BBICOKHE TEMIIEPATYPhI)»

I/I3yquI/Ie MCXAaHU3MOB aJlaliTallii OpraHru3Ma YCJIOBEKAa K HU3KUM U BBICOKUM
TeMIepaTypaM U 0ObsICHEHHE MOTYYSHHBIX Pe3yabTaTOB U (HOPMYIHPOBAHHE
BBIBOJIOB (MMMCbMEHHO) C UCIIOJIb30BaHNEM HaYYHBIX MOHSATUH, TEOPUN U 3aKO-
HOB

OK 02
OK 04
OK 07

[IpodeccronanbHO-OPHEHTUPOBAHHOE COJIEpIKaHUE (COIep KaHNe TPUKIIATHOTO MOIYJIS)

12 (2/10)

Pasnea 5. buoJiorus B ;Ku3Hu

12(2/10)

Tema 5.1.BHOTEXHOJIOTHH B KU3HU
KaX10T'0

OcHoOBHOE coaepKaHue

8

TQOPETI/I‘ICCKOC oﬁyqelme

2

Buomexnonozus xax HayKa u npou3eodcm60. Ocnosnule Hanpaejlerus cospe-

MeHHou buomexnoao2uu. Memoowr buomexuonozuu. Obvexmol OUOMEXHONIOSUU.

Omuxa OUOmMexHOI02UYECKUX U 2eHeMUYEeCKUX IKCNEPUMEHMOB.

IIpasuna noucka u anaiuza OUOIKOIOUYECKOU UHDOPMAYUU U3 PAZTUYHBIX UC-
MOYHUKOS (HAYYHAS U YUeOHO- HAYUHAS JUmepamypd, cpeocmed Macco8ou UH-
dopmayuu, cemv Humepnem u opyeue)

OK 01
OK 02
OK 04
K 4.3.

IIpakTHYecKkHe 3aHATHA

SN

Ilpakmuueckoe 3anamue Ne 8 Keticvl na ananuz ungopmayuu o HayuHvlx 00-
CMUMNCEHUAX 8 00IACMU 2eHEeMUYECKUX MEXHON02UL, KNeMOUYHOU

UHICeHepUU, NULEeBbIX OUOmMexHoNo2Ull. 3awuma Ketica: npeocmasienue pe-
3)IbMAMOE peuleHus Keticos

o




(6blcmynieHue ¢ npezenmayueii)

JlaGopaTopHble padoThI

Jlabopamopuasn paboma Ne 3 « Ymucmeennas pabomocnocoornocmoy Ograenue
Memooamu onpeoeneHus noxasamenel YMCmMEeHHOU pabomocnocoonocmu,
00bACHEHUE NOTYYEHHBIX Pe3YIbMamos U GopmyauposaHue 661600086 (NUCbMeH-
HO) € UCNOIb306AHUEM HAYYHBIX NOHAMULL, Meopull U 3aKOH08. B kauecmee
Mpu2eepos, CHUNCAIOWUX pabomocnocooOHOCmb UCHOIb308AMb YCIL08USL OCY-
wecmeneHusi NPohecCuoHaIbHOU 0esTMenIbHOCIU. WM, meMnepamypa, usu-
yecKas Hazpy3Ka u m.o.

Tema 5.2. BUOTEXHOJIOTUH B TIPO-
MBIIUIEHHOCTH

OcCHOBHOE cO/Iep:KaHue

N

HpaKTuquKne 3aHATHSA

SN

Ilpakmuueckoe 3anamue Ne 9 Pazeumue npomvluLienHol 6UOMeXHOL02UU U eé
NPUMEHEHUs. 8 HCUZHU Yel08eKd, NOUCK U AHAU3 UHGOPMAYUU U3 PAZTUYHBIX
UCTMOYHUKOS, 8 MOM YUCTe 0 3aujume 3K0102ull (HayuHas u y4eOHO-HaAYYHAsL
aumepamypa, cpeocmea Maccosol ungopmayuu, cemo Unmepnem u opyeue).
Ketic na ananuz ungopmayuu o pazsumuu npomsluieHHOU OuomexHoro2uu (no
epynnam)

3awuma retica: [Ipeocmasnenue pe3yibmamos peulerus Ketcos (8blcmynienue
c npezenmauyueti)

OK 01
OK 02
OK 04
I1K 4.3

IIpome:xxyTounas arrecrauus B popme 1uppepeHHPOBAHHOIO 3a49€Ta




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM JUCIIH-
IIJIMHbI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl
Peanu3zanus paboueit mporpaMMbl JUCIUILUIMHBI 0OecIieueHa HAIMYHEM Y4eOHOTro KaOuHe-
Ta 00111€00pa30BaTENIbHBIX JUCIHUILINUH.
O06opynoBaHue yueOHOM KaOuHeTa:
I. YMK no aucuuiuiiHe, JUAAKTUYECKUN MaTepuall, IJIaKaTbl, CTEHJIbI, CXEMBI,
CIPaBOYHBIC TAOJIHIIBI,
IL. ITIK, mynpTUMenuiiHOE 000pYyI0BaHUE
KOMIIbIOTEP, CeTh VIHTEpHET;
[II. JInnieH3noHHOE MPOrpaMMHOE 0OecTIeueHHE
JUIICH3UOHHOE TPOrpaMMHOE OOeclieueHHue OOMEero M CHENHaTbHOrO Ha3HAYCHHS
(Microsoft Windows (moroBop Ne7810 ot 14.09.2021 no 13.09.2022), Microsoft Office
Professional Plus (moroBop Ne7810 ot 14.09.2021 mo 13.09.2022), Zoom (GecruiatHas Bepcusi),
CorelDRAW Graphics Suite X5 Education License Jluuensuonssiii ceprugpukar or 2011 r.
4083235 6eccpouHo)

3.2. UudopmanmonHoe obecrieueHne peaju3aluu padodeil mporpamMmsl

Jlnst peanuzanuu nporpammbl 0011€00pa30BaTeIbHOM AUCIHUIUIMHBL OMOIMOTEYHBIN (HOH/
UMEEeT MevYaTHbIe, JIEKTPOHHBIE 00pa30BaTeNbHbIE 1 HHPOPMAILIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. buonorus. 10 knacc : yueOHUK /11 00pa30BaTENbHBIX OpraHU3aIii : 0a30BbIi YPOBEHB /
. K. bensies, I'. M. Apimmui, JI. H. Ky3uenosa [u ap.] ; pen.: . K. benses, I'. M. Ipimmui. - 7-¢
uznanue. - Mockaa : [Ipocsemenue, 2020. - 224 c. : uB. un. - (Knaccuueckuit kypce). - ISBN 978-5-
09-074192-7 : 517.00 p. - Tekcr : HETOCPEACTBEHHBIN.

2. buomnorus. 11 xnacc : yueOHUK A1 00pa3oBaTeNbHBIX OpraHU3aIluil : 6a30BbI YPOBEHB
/ 1. K. bensies, I1. M. bopoaus, I'. M. Iemmmut [u ap.] ; pen.: . K. benses, I'. M. [Ipimmut. - 7-¢
uznanue. - Mocksa : [Ipocsemenue, 2020. - 223 c. : uB. un. - (Knaccuueckuit kypce). - ISBN 978-5-
09-074191-0 : 517.00 p. - Tekct : HEMOCPEACTBEHHBIH.

3. buosorus : y4eOHMK M MPAaKTHKyM Ui CpeAHero mpodeccroHanbHOro obpazoBanus /
B. H. Sperun [u ap.] ; mon penakmueir B. H. Speiruna. — 2-e m3a. — Mocksa : M3garenseTBo
FOpaiir, 2022. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texcr :  omektponHbelii  //  OOpazoBatenpHass  1iatdopma  FOpaiit  [caiit]. —
URL.: https://urait.ru/bcode/489661 (mara obpamienus: 18.03.2023).

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH

buonorus. 10-11 knacc (yriyOneHHbIH ypoBeHb) : y4eOHUK AJIsl CpEIHEro oo1ero oopaszo-
Banus / B. H. fAperus [u np.] ; mox obmieit penakaueit B. H. Speiruna. — 2-e uzn. — Mockasa :
WznatensctBo FOpaiit, 2023. — 357 ¢. — (O6meobpazoBatenbubiit 1uki). — ISBN 978-5-534-
15630-0. — Texcrt : anexTpoHHsIi / O6pa3oBarenpHas miatdopma FOpaiT [caiiT]. —
URL: https://urait.ru/bcode/520558 (nata o6pamienus: 18.03.2023)

3.2.3. UnopmanmoHHbIe pecypehl

3apyOerkHbIe M OTeUeCTBEHHBIE *KypHab! : [caitt]. — URL : https://elibrary.ru/defaultx.asp
Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU (narta obpamenus: 18.03.2023)— Tekcr : anek-
TPOHHBIH.



https://urait.ru/bcode/489661
https://urait.ru/bcode/520558

4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUS OBILIEOBPA3OBA-

TEJBHOM JACIATIIAHBI

KOHTpO/Ib U OLICHKA pacKpBIBAKOTCS Yepe3 NUCLUIUIMHAPHBIE PE3YJIbTaThl, yCBOCHHBIC 3HA-
HUS ¥ IPUOOpETEHHBIE 00YYAIONMMHUCI YMEHHsI, HallpaBJIeHHbIE HA (HOPMUPOBAHHE OOIIUX H TPO-

(beCCI/IOHaJ'IBHBIX KOMHCTGHHI/II‘/'I

Pe3ynbrarel 00y4ueHus

IToxazarenu OLCHKU

Tun OLleHOYHBIX MEPONPUATHI

c(hOpMUPOBAHHOCTH 3HAHUH O Me-

CTE U pOJIr OMOJIOTHHU B CUCTEME

HAYYHOTO 3HAHUS; QYHKIIMOHAIIb-

HOM Ir'paMOTHOCTH Y€JIOBEKA IJIA
pCeICHUS ) KU3HCHHBIX Hp06HeM;

c(hOpMHUPOBAHHOCTh YMEHUS pac-
KpBIBaTh COJIEpKAHUE OCHOBOIIO-

JJararomux OMOJOrHYECKUX TEP-
MUHOB U TTOHSTHH: KHU3Hb, KJIICT-

Ka, TKaHb, OpTaH, OPraHu3M, BU]I,

HOIYJISIIMSL, SKOCUCTEMA, OHOoLe-

HO3, Onocdepa; meradbonu3m (00-

MEH BEUIECTB U MPEBPALICHNE
SHEPIHH ), FOMeocTas (caMo-
peryrsimusi ), OMOCUHTE3 Oel-Ka,
CTPYKTYpHasi OpraHu3aIusl Ku-
BBIX CHCTEM, JHCKPETHOCTb, Ca-
MOPETYJISIHS, CAMOBOCIIPOH3BE-
JieHue (penpoayKLus), Hacae -
CTBEHHOCTb, U3MEHUUBOCTD,
HHEPTrO3aBUCHUMOCTb, POCT U pa3-
BUTHE, YPOBHEBAsI OpraHU3alHs;

c(OpMUPOBAHHOCTh YMEHUS pac-
KpBIBaTh CO/IEpP’KaHNE OCHOBOIIO-

JIararonux OMOJOrHIYECKUX TEO-
pU U TUIIOTE3: KIETOYHOM, XPO-

MOCOMHOW, MyTalluOHHOM, IBIIFO-
LIUOHHOM, IPOUCXOKICHUS )KU3HU

1 Y4eJIOBEKa;

c(OpPMHPOBAHHOCTb YMEHUS pac-

KpbIBaTh OCHOBOITOJIAraroIue
OMOJIOTMYECKHUE 3aKOHBI U 3aKO0-
HomepHoctu (I'. Mennens, T.
Moprana, H.1. BaBuiosa, J.

I'exkens, @. Mronnepa, K. bapa),

TpaHUIblI UX IPUMEHUMOCTH K

JKHBBIM CHCTCEMAaM, HpHOGpCTCHI/IC

OIIbITa IPUMCHCHHA OCHOBHBIX
MCTOJO0B HAYUYHOTI'O ITO3HAHW,
HCIIOJIB3YEMBIX B OHOJIOTUH:

Ha6J'IIOIlCHI/I${ U OIIKMCaHUsA KHUBBIX

CHCTEM, MPOILIECCOB U SBJICHUN;

OpraHu3ali U NPpOBCACHUS ouo-
JIOTUYCCKOI'0O SKCIIEPUMEHTA, BbI-

JABVKCHUS TUITOTC3, BHISIBIICHU A

NpaBUIBHO GOPMHUPYET 3HA-

B CHCTEME€ Hay4HOTr'0 3HAHUS,
(G yHKIIMOHATBHON I'PaMOTHO-
CTH YeJIOBEKa JIJisl PeIICHUS

pyeT YMEHHUSI pacKpbIBaTh CO-
JIep>KaHKE OCHOBOIIOJIAraro-
X OMOJIOTHYECKUX TePMHU-
HOB U IOHSTHMH: KU3Hb, KIIET-
Ka, TKaHb, OpraH, OPraHu3M,
BU/I, IOMYJISIUS, DKOCUCTEMA,

7u3M (0OMEH BEIIECTB U TIpe-
BpaIleHUE YHEPTUH ), TOMEO-
cta3 (camoperynsuus), ouo-

raHU3alys )KUBBIX CUCTEM,
JMCKPETHOCTh, CAaMOPETYJIs-
IHsI, CAMOBOCIIPOU3BE/ICHHE
(pe-npoaykuus), HacIea-
CTBEHHOCTb, U3MEHYHUBOCTH,
HHEPT03aBUCHUMOCTb, POCT U
pasBUTHE, YPOBHEBAsi OpraHu-
3amus;

c(OpPMHPOBAHHOCTb YMEHUS
pacKpbIBaTh COAEpKaHHUE OC-

CKHMX T€OPHUM U TUIIOTE3: KIIe-
TOYHOU, XPOMOCOMHOM, MyTa-
IIMOHHOM, DBOJIIOIIMOHHOM,
IIPOUCXOXKICHUS JKU3HU U Ye-
JIOBEKA,

PpacCKpbIBaTb OCHOBOIIOJIAraro-

T. Moprana, H.11. BaBunosa,
9. I'exkenst, @. Mrounepa, K.
bapa), rpaHuUIB! MX TPUMEHH-
MOCTH K JKUBBIM CUCTEMaM;
MOJTy9aeT OIBIT TPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOT'O
MIO3HAHUS, HCTIOJIB3YEMBIX B
OMOJIOTUH: HAOJIIOJJCHUS U

HHA O MECTC U POJIN OMoJI0run

JKU3HEHHBIX TTpo0eM; hopmu-

ouoreHo3, onocdepa; merabdo-

CUHTE3 OeIka, CTPYTYpHAsI Op-

HOBOIIOJIararomux Ounosoruue-

rpaMOTHO (OPMHUPYET YMEHUS

e OMOJIOTUYECKHE 3aKOHBI U
3akoHoMepHocTH (I'. Mengens,

Pa3znen 1

Tema 1.2.

VYerHbll onpoc
JlaGopartopnast pabota Ne 1
[Ipaktuueckoe 3anstue Ne 1
Tema 1.3.

VYerHbll onpoc
[IpakTnueckoe 3anstue Ne 2
Tema 1.5.

YcTHbIM onpoc

Pa3nen 2

Tema 2.3.

YcTHbIM onpoc

Tema 2.4.

Pa3pabotka rioccapus
Tema 2.5.

TectupoBanue
[IpakTuueckoe 3ansitue Ne 4
Tema 2.6.

TectupoBanue
[IpakTuueckoe 3anstue Ne 5

Paznen 3
Tema 3.1.
TectupoBanue
Tema 3.2.
TectupoBanue
Tema 3.3.
YcTHBIN onpoc

Paznen 4

Tema 4.1.

TectupoBanue

Tema 4.2.

[TpakTrueckoe 3ansTue Ne 6
Tema 4.3.

TecTtupoBanue

Tema 4.4.

IIpaxTnueckoe 3anstue Ne 7
Tema 4.5.

Coo0mienne

Pa3nen 5
Tema 5.1.




3aBUCHUMOCTHU MEXKy UCCIEIye-
MBIMHU BEJIUYMHAMH, O0BSICHEHHUS
MOJYYCHHBIX PE3YJIbTaTOB U
(hopMyJIMPOBAaHHUS BBIBOJIOB C HC-
MOJIb30BAHNEM HAYYHBIX MOHS-
THM, TEOPUI U 3aKOHOB;
c(OpPMUPOBAHHOCTh YMEHUS BbI-
JICNIATh CYIIECTBEHHBIC TPU3HAKU
BHUPYCOB, KJICTOK TPOKAPUOT U
9YKapHOT; OJJHOKJIIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,
BHJIOB, OMOr€OI[CHO30B U 3KOCH-
CTeM; 0COOEHHOCTH MPOIIECCOB
00-MeHa BEIECTB U MPEBPaICHUS
SHEPruM B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO M SHEPreTHIECKO-
ro oOMeHa, XeMOCHHTEe3a, MUTO3a,
Meio03a, OIUIO0TBOPECHHUS, Pa3BH-
THUS ¥ PA3MHOKCHUS, HHIUBHLY-
aJIbHOT'O Pa3BUTHUS OPraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CyIIIe-
CTBOBaHHE, ECTECTBEHHOI0 0TOO-
pa, BUI000pa3oBaHusl, MPUCIIO-
COOJICHHOCTH OPI'aHHU3MOB K Cpe-
Jie OOUTaHMS, BIHSHHUSA KOMIIO-
HEHTOB SKOCHCTEM, aHTPOIOTEH-
HBIX U3MEHEHHUI B SKOCHCTEMAaX
CBOCH MECTHOCTH, KPyrOBOpPOTa
BEIICCTB U IIPe-BpaIllCHUE YHEP-
rum B Ouocdepe;
c(OPMHUPOBAHHOCTh YMEHUS pe-
maTe OMOJIOTMYECKHE 3aJauH, CO-
CTaBJIATh T€HOTHITMYSCKUE CXEMBI
CKPEIIUBAHUS JUISI PA3HBIX THIIOB
HACJIC/IOBaHHS TIPU3HAKOB y Opra-
HU3MOB, COCTaBJISATh CXEMBI TIepe-
HOCA BEIIECTB U JHEPTUU B IKO-
cuctemax (Ierny TMUTAHHS, TTHUIIIe-
BbIE CETH)

OK 01, OK 04

OTIHMCAHUS KUBBIX CUCTEM,
MPOIECCOB U SIBJICHUI; opra-
HU3AIMH U TIPOBeIeHHsI OHO-
JIOTMYECKOT0 IKCIIEPUMEHTA,
BBIJIBUKECHUS TUIIOTE3, BBISB-
JIEHUS 3aBUCUMOCTH MEXIY
UCCIICTyeMbIMH BEJTMUYUHAMH,
00BSICHEHUS MOJIy4YEHHBIX pe-
3yJIBTaTOB M (POPMYINPOBAHUS
BBIBOJIOB C UCIIOJIb30BaHUEM
Hay4YHBIX IIOHATHI, TEOPUU U
3aKOHOB;

dbopmMHpyeT yMEHHS BBLICTATD
CYLIECTBEHHbIE IPU3HAKHU BU-
PYCOB, KJIETOK IPOKapuOT U
9YKapHOT; OAHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOT€O0L€HO30B 1 KO-
CUCTEM; 0OCOOEHHOCTH IpoLeC-
coB 0OMeHa BElIEeCTB U Ipe-
BpAIICHUS YHEPTUU B KIIETKE,
¢dorocuHTE3a, MIACTUIECKOTO
Y DHEPreTUYECKOro 0OMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a,
OIIJIOJJOTBOPEHHUS, PAa3BUTHS U
Pa3sMHOKEHUSI, HHIUBHTyajb-
HOT'O Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CY-
I1€CTBOBAHUE, €CTECTBEHHOT'O
otbopa, BUI000pa3oBaHus,
IpUCIIOCOOJIEHHOCTH Opra-
HU3MOB K Cpejie 0OMTaHus,
BJIMSIHUS KOMITOHEHTOB 3KOCH-
CTEeM, aHTPOIIOTEHHBIX U3Me-
HEHMI B HKOCHUCTEMAaX CBOEH
MECTHOCTH, KPyrOBOPOTA BE-
IIECTB U MIpEeBpallleHUe IHEP-
ruu B 6uocdepe;

NpaBUIBHO GOPMHUPYET yMe-
HUS pelaTh OMOJIOTHYECKHe
3aJlauy, COCTaBJISITh T€HOTUITHU-
YECKHE CXEMBI CKPEIIIBAHHS
JUI Pa3HbIX THIIOB HACJEI0Ba-
HUS IPU3HAKOB Y OPTaHU3MOB,
COCTaBJIATH CXEMBI IIepeHoca
BEIIECTB M YHEPTHH B DKOCH-
cTeMax (Lleny MUTaHus, MUIIe-
BbIE CETH)

ITpakTnueckoe 3ansatue Ne 8
Tema 5.2.
ITpakTueckoe 3ansatue Ne 9

c(hOpMUPOBAHHOCTh YMEHUH KPH-
TAYECKH OIEHUBATh HH(POPMAIIHIO
OMOJOTUYECKOTO COJIePIKAHUS,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIE
3HAHUS U3 PA3JINYHBIX UCTOUYHH-

dbopmHpyeT yMEHHs KpUTHYE-
CKHU OIIEHMBATh UH(OPMALIHIO
OMOJIOTUYECKOTO CO/IePIKaHMS,
BKJIIOUAIOLIYIO TICEB/IOHAYY-
Hbl€ 3HAHMSI U3 Pa3IMYHBIX UC-

Paznen 1

Tema 1.1. 3anonmaerue TadbIM-
1B

Tema 1.2.

JlaGopaTopHnas pabora Ne 1




KOB (CpeacTBa MaccoBOM nH(pop-
MaIfH, Hay9HO-TIOMYJISIPHBIE Ma-
TEPHAIIbl); UHTEPIIPETHPOBATH
ATHYECKUE aCTIEKThI COBPEMEH-
HBIX UCCIIEZIOBAaHUI B OHOJIOTHH,
MeIUIuHE, OMOTEXHOJIOTHH; Pac-
CMaTpHUBaTh II100ANBHBIE HKOJIO-
THYECKUE MPOOIJIEMBI COBPEMEH-
HOCTH, (hOpMUPOBATH IO OTHOILIE-
HUIO K HUIM COOCTBEHHYIO MTO3H-
LHUIO;

c(OPMHUPOBAHHOCTh YMEHHU CO-
31aBaTh COOCTBEHHbIE MHCHMEH-
HBIC ¥ YCTHBIC COOOIICHUS Ha OC-
HOBEe Oumoyornyeckoir uHMOpMa-
[IUM U3 HECKOJIBKHX HCTOYHHKOB,
IPaMOTHO HCIIOJIb30BaTh IIOHS-
TUWHBIN anmapaT OMoJI0TUr

OK 02.

TOYHUKOB (CpEICTBA MaCCOBOI
nH(popMaIuu, HayJHO-
MOMYJISIPHBIE MaTEPHAITbI); UH-
TEPIPETUPYET ITUUECKHUE ac-
MEKThI COBPEMEHHBIX HCCIICIO-
BaHUU B OMOJIOTHH, MEIUIIIHE,
OMOTEXHOJIOTHH; 3HAET TJIO-
OanpHBIE HKOJIOTHYECKUE TPO-
OJ1eMBbI COBPEMEHHOCTH, (Hop-
MHUPYET 10 OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3UIIHUIO;
[IpaBuiibHO popMuUpYyET yme-
HUS CO3/1aBaTh COOCTBEHHbIE
MUCbMEHHBIE U YCTHBIE CO00-
[IEHNS HAa OCHOBE OMOJIOrAye-
CKOM MH(pOpMAIIH U3 HE-
CKOJIBKUX UCTOYHUKOB, Tpa-
MOTHO HCHOJIb3YeT MOHATHII-
HBIN anmnapar OMoJ0Tuu

ITpakTueckoe 3ansaTue Ne |
Tema 1.3.

ITpakTnueckoe 3ansatue Ne 2
Tema 1.4. YcTHbIl onipoc
Paznen 2

Tema 2.1. TectupoBanue

Tema 2.2. YcTHBIM omipoc
Tema 2.3. YcTHBIN onipoc
Tema 2.4.

[IpakTuueckoe 3austue Ne 3
Tema 2.5.Pa3paboTka riocca-
pust

Tema 2.6.

[IpakTuueckoe 3ansitue Ne 5
Konrponsnas padora Ne 2
Pa3nen 3

Tema 3.1. YcTHbIi omipoc
Tema 3.2. TectupoBanue
Paznen 4

Tema 4.1.TectupoBanue

Tema 4.2 .IlpakTuueckoe 3aHs-
e Ne 6

Tema 4.3. TectupoBanue

Tema 4.4. IIpakTrdeckoe 3aHs-
e Ne 7

Tema 4.5. JTabopaTopHas pabo-
Ta Ne 2

Pazpnen 5

Tema 5.1. IIpakTuueckoe 3aHs-
tue Ne 8

Tema 5.2. [IpakTudeckoe 3aHs-
tHe Ne 9

c(hopMUPOBAHHOCTh YMEHHUSI
MPUMEHSTh MOJIyYeHHbIC 3HAHUS
VI OOBSICHEHUSI OMOJIOTMYECKUX
MIPOLIECCOB U SIBIICHUH, JUIsI IPH-
HATHUS PAKTHYECKUX PEIICHUN B
MTOBCEIHEBHOMN JKU3HHU C LIEIIBIO
obecnedyeHns 0€30IaCHOCTH CBOE-
T'0 3I0pPOBbS U 3IOPOBBS OKPY-
JKaIOIINX JIIOIEH, COOTIOACHUS
3JI0pOBOTO 00pa3a KU3HU, HOPM

dopMupyeT yMeHHs TpUMe-
HATH MOJIyYEHHbIC 3HAHUS IS
OOBSICHEHHS  OHOJIOTMYECKUX
MPOLECCOB U SIBJICHUM, A
MPUHATHSA TIPAKTUYECKUX pe-
IIEHUH B MOBCEIHEBHOM KM3-
HH C LIeNIbI0 o0ecrieueHus 0e3-
OMacCHOCTH CBOETO 370pPOBb U
3I0POBBSl  OKPYKAIOIIUX JIFO-
nei, coOmoIeHus: 3I0pPOBOTO

Pasnen 4

Tema 4.1.

TecTtupoBanue

Tema 4.2.

VYerHbll onpoc

Tema 4.3.

TecTtupoBanue

Tema 4.4.

[IpakTrueckoe 3anstue Ne 7
Tema 4.5.

TPAaMOTHOTI'O MTOBEJEHUS B OKPY- oOpa3a >xu3HH, HOpM Tpamot- | CoobiieHue
JKarouied MpupoaHON cpene; mo- HOT'O TMOBEJEHUS B OKpYXKaro-

HUMaHUEe HEOOXOIMMOCTH UC- el NpupoIHOM cpese; MOHU-

MOJIE30BaHUs JOCTYIKEHUH CO- MaeT HeOOXOIMMOCTh HCIIOJIb-

BPEMEHHOW OMOJIOTHH U OMOTeX- | 30BaHUSI JOCTHKEHHH COBpeE-

HOJIOTHM JIJI pallMOHAIBHOTO MEHHOI OHOJIOTMH U OHOoTEX-
MPUPOIONOIB30BAHUS HOJIOTMH JJi1 pallOHAIbHOTO

OK 07 IIPUPOJONOIB30BAHMS

3HaTh BPEIHBIC DKOJIOTHICCKIE 3HaeT BpEeIHbBIC IKOJIOTHYE- Pa3nen 5
(bakTOpbl METOOB KOHTPOJISI U ckue (haKTopbl METOJ0B KOH- Tema 5.1.

Croco0bl IPEOTBPAIICHHS] UX

TPOJII W CIIOCOOBI MPEIOT-

ITpakTrueckoe 3anstue Ne 8




BO3JICUCTBHS HA OKPYXKAIOLLYIO
Cpely | 4ellOBeKa,
c(hOpMUPOBAHHOCTh YMEHUH KPH-
TUYECKU OLICHUBATh WH-
dbopMaIuo GMOIOTUIECKOTO CO-
JIepKaHusl, BKITFOUAIONIYIO TICEB-
JIOHAYYHBIC 3HAHUS U3 PA3INYHBIX
UCTOYHHUKOB (CpPEIICTBA MACCOBOM
uHpOpMaLIUU, HAYYHO-
HOIYJISIPHBIC MaTePHUAIIBI);
c(hOpPMUPOBAHHOCTH YMEHUS
NPUMEHSTH MOJTyYCHHBIC 3HAHUS
JUTSE OOBSICHEHUST OMOJIOTHYECKHIX
NPOIIECCOB U SIBJICHUH, JUIS TIPH-
HATHSI TPAKTUYCCKUX PEIICHUH B
MIOBCEIHEBHOM JKU3HU C TEIBIO
oOecrieyeHns OE30MACHOCTH CBOE-
'O 3JI0POBbS U 3I0POBBS OKPY-
JKaIOIINX JIFOIEH, COOIIOAECHUS
3JI0POBOTO 00pa3a KU3HU, HOPM
TPaMOTHOT'O TTOBE/ICHUS B OKPY-
JKAFOIIEH MPUPOTHON Cpejie.

I1K 4.3

BpAIllEHUs WX BO3JICHCTBUS HA
OKPYKaroIIyIo

Cpeny U 4ellOBEKa,
[IpaBuiibHO popMUpPYET yMme-
HUSl KPUTHYECKU OIICHUBATH
nHpopMaIro OHOITOTHIECKO-
r'o COJIep KaHuUs, BKIIIOYAIO-
HIYIO [ICEBJIOHAaYYHbIC 3HAHUS
U3 pa3INYHbIX UCTOYHUKOB
(cpenctBa MaccoBoi nHpOP-
MAaIi¥, HAY9HO-TIOMYJISPHBIC
MaTepHabl);

dbopmupyeT yMEHHS TpUMe-
HATH TIOJyYEHHbBIE 3HAHUS IS
00BSICHEHUS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUH, IS
MPUHSITHS TPAKTUIESCKUX Pe-
LIEHUH B ITIOBCEITHEBHOM KU3-
HU C IEINbI0 o0ecTiedeHus 0e3-
OMACHOCTH CBOETO 3/I0POBBS U
3JI0POBBSI OKPYKAFOIIIHX JTFO-
neit, coboIeHus 37J0pPOBOTO
o0pa3a )kKM3HH, HOPM I'PaMOT-
HOTO MOBEJICHUS B OKPYKato-
IEH IPUPOIHON CpeJie.

JlaGopatopHnas pabora Ne 3
Tema 5.2.
ITpakTueckoe 3ansatue Ne 9
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