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1.0BHIASI XAPAKTEPUCTUKA PABOYEN TPOI'PAMMbBI YYEBHOHN
JANCIHHUIIJIMHBI «bUOJIOT U »

1.1 O6saacTh, NpUMeHEHHS NPOrpaMma

VYyebOnas JUCLUILIMHA o011e00pa3oBaTeIbLHOTO UKJIA «buonorus»
npeAHa3HaueHa Jyis peainusaiuu TpedoBanuil denepanibHOTO rocyaapCTBEHHOIO
00pa3oBaTeNbLHOTO CTaHAapTa CpeaHero oomero oOpa3oBaHus U SBISETCS YaCThIO
0o0pa3oBaTeIbHONM MPOrpaMMbl  CpeAHEero mpodeccuoHaIbHOTO 00pa3oBaHUs
€CTECTBEHHO-HAYYHOTO MPOGWIs MPOTPaMMBI  MOATOTOBKH  CIIEIIUATUCTOB
CpEeIHEero 3BeHa, peaju3yeMoil Ha 0a3e OCHOBHOIro o0Imero oOpa3oBaHHs, C
MOJIYYEHHUEM CPEIHETO 00111ero 00pa3oBaHuUsl.

CocraBieHa B cOOTBETCTBUU ¢ «PexkoMeHmanusiMu 1O peanu3anuu
oOpa3oBaTeIbHON TMpOTrpaMMbl cpeaHero (MojaHoro) oOmero oOpa3oBaHUs B
00pa30BaTENbHBIX YUPEKACHUSAX HAYAIBHOTO NPOQPECCHOHATBLHOIO U CPEIHErO
npo¢eCCHOHAILHOTO 00pa3oBaHUsS B COOTBETCTBHHM C (enepalbHBIM Oa3uCHBIM
y4eOHBIM TIJIAHOM | MPUMEPHBIMU YUE€OHBIMU TUTAaHAMU JJi1 00pa3oBaTEIbHBIX
yupexaennii Poccuiickoit ®enepanuu, peanu3yrolMX OporpaMMbl  OOIIEro
oOpazoBanusi». O BHECEHUU U3MEHEHUH B (peiepaibHblil 0a3UCHBIN YueOHbBIN M1aH
U NpUMEpHbIe y4yeOHbIE MUIaHbl Il 00pa30oBaTEIbHBIX YupexaeHuil Poccuiickoi
deneparuu, peaqu3yOIMNUX TPOrpaMMbl 0011IeT0 00pa3oBaHUsI.

1.2 MecTO AUCHUILUIUHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKHU CHENUAINCTOB
Cpe/IHero 3BeHa:

VYyebnas aucuumuinHa «buonorus» siBiserca o01eo00pa3zoBaTebHON yUeOHOU
JUCHUIUIMHON 1O BBIOOPY, U3 00s3aTeNIbHON MPeIMETHOU 001acTu « ECTECTBEHHBIE
Haykm» @DPI'OC cpegnero obmero oOpa3oBaHWs, IJisi BCEX CHEIHMAIBHOCTEH
cpenHero npodeccuoHaIbHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOTO MTPOQUIIs pU

peain3anuu MnporpaMm IoAroTOBKU ClICHUAIIMCTOB CPCAHCTO 3BCHA,



1.3. Heau u 3agauM JUCHMILUIMHBI — TPeOOBaHMS K pPe3yJIbTATAM OCBOCHUA
AUCUMILIUHBI:

Conepxanue nporpamMmsbl «BbHOJIOTHS HANPaBIEHO HA JIOCTHMIKEHHUE CIEAYHOIIMX
Leen:

noyiydyeHue (QyHJIaMEHTaJbHbIX 3HaHWK O Ouonormyeckux cucremax (Kierka,
Opranusm, [lonynsuwms, Bug, Dxocucrema); UCTOPUM Pa3BUTUS COBPEMEHHBIX
IPEICTABICHUNA O dUBOW MPUPOJE, BHIAAIOMIMXCA OTKPBITHUSAX B OMOJOTMYECKOU
HayKe; poJii OMOJIOTUYECKO HayKH B (HOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUpPA; METOJaX HAYYHOTO TTO3HAHHS;

OBJIAJICHUE YMEHHUSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M POJIb
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCATEIBHOCTU JIOACH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTH; OMpPENEsATh KUBbIe 00BEKTHI B MPUPOJIE; MTPOBOIUTH
HAO0JIOICHMS 32 SKOCUCTEMAMH C LIEJIbIO MX OMMCAHUS U BBIABICHHS €CTECTBEHHBIX
¥ AHTPONOTE€HHBIX HW3MEHEHWH; HaXOAUTh WU aHAIM3UPOBATh HHQPOPMAIUIO O
JKMBBIX 00BEKTaX;

pa3BUTHE [I03HABATEJbHBIX HWHTEPECOB, HWHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEW OOydYarommMxcss B MpoIecce U3yYeHHUs OMOJIOTMYECKHUX SIBICHUI;
BBIIAIOIINXCS  JIOCTMOKEHU  OWOJNOrMu, BOIIEAUIMX B  OOIIEUETOBEYECKYIO
KYJbTYPY; CI0XXHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHUSI COBPEMEHHBIX HAYYHBIX
B3TJISIJI0B, M€, TEOPH, KOHIENIMH, TUIoTe3 (0 CYIIHOCTH U MPOUCXOXKIECHUU
YKU3HH, YEJIOBEKA) B X0 padOThI C pa3IMYHBIMU UCTOYHUKAMU UH(OpMAIUK;
BOCIIUTAHUE YOEXKICHHOCTH B HEOOXOAMMOCTH TIO3HAHUSA >KUBOM MPHUPOIBI,
HEO0OXOIMMOCTH PALIMOHATIBHOTO MPUPOIONOIb30BaHUs, OEPEKHOTO OTHOUIECHUS K
OPUPOJIHBIM pecypcaM M OKpy’Kallled cpene, COOCTBEHHOMY 3I0POBBIO;
YBaXXEHUSI K MHEHHIO OMIMOHEHTA MPHU 00CYKJIEHUH OMOJIOTUYECKHUX MPOOJIeEM;
UCIIOJB30BaHUE MPUOOPETEHHBIX OMOJIOTUYECKUX 3HAHUW U yMEHUU B
MOBCEIHEBHON JKU3HM [ OLIEHKM TOCIEICTBUI CBOEH JeATEeNbHOCTH (U
NEeSATENBHOCTH JIPYTUX JIOJE) MO OTHOIICHHUIO K OKpYXKaloleh cpeje, 310POBBIO

APYTUX JI0ed U COOCTBEHHOMY 370pPOBBIO; OOOCHOBAHHE U COONIIOJCHUE MEP



npodunakTUKkd  3a00JIeBaHUM, OKa3aHWE TIEPBOM TMOMOIIM TIPHU TpPaBMaX,
COOJIOICHNE TIPABUII TIOBEICHHUS B TIPUPO/IE.

B xome ocBoeHus o00meo0pa3oBaTEILHOTO MHKIA JUCHUILIAH TPOTPAMMBbI
MOJITOTOBKH CIEIUATMCTOB CPEHET0 3BeHa (OPMUPYIOTCA

JUYHOCTHBIX

c(hOpMHPOBAHHOCTh YYyBCTBA TOPJOCTU M yBAKEHUS K UCTOPUH U JTOCTHUKECHUSIM
OTEYECTBEHHOW  OMOJIOTMYECKOW  HAYKH;, TPEACTABICHUS O  IEJIOCTHOU
€CTECTBCHHOHAYYHON KapTUHE MUPA;

NOHMMaHUE B3aMMOCBS3M W B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HayK, HX
BIMSIHUSI Ha OKpPYXAIOIIYI0 Cpeay, OJKOHOMHUYECKYI0, TEXHOJIOTHUYECKYIO,
COIMAIIBHYIO U TUYECKYIO C(hephl NeITeTbHOCTH YeTIOBEKA;

CIIOCOOHOCTh HCIOJIB30BaTh 3HAHUS O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOU
KapTHHE MHpa B 00pa3oBaTeNbHOM U MPOPECCHOHATHHON NIEATEIHHOCTH;
BO3MOXHOCTH HWH(GOPMAIIMOHHON cpeAbl Il  00ecleueHus MpPOayKTUBHOTO
caM0o00Opa3oBaHuUs;

BIIAJICHUE KYJIbTYPOH MBINIJIEHUS, CIIOCOOHOCTh K OOOOIIECHUIO, aHAIN3Y,
BOCHPUATHIO MHPOpMalud B OOJACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE LIENU U
BBIOOpY MyTeH ee JOCTHXXEHUs B podeccuoHanbHo cdepe;

CIIOCOOHOCTh  PYKOBOJICTBOBAaTHCS B CBOEH JEATEIBHOCTH COBPEMEHHBIMU
NPUHIIMIIAMA  TOJCPAHTHOCTH, JWajora W COTPYJAHHYECTBA, TOTOBHOCTh K
B3aMMOJCHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTHBE;

TOTOBHOCTh  HMCIIOJIb30BaTh OCHOBHBIE METOJbI 3alIUTHl OT BO3MOXHBIX
NOCJIEICTBUNA aBapuid, KaTacTpod, CTUXUUHBIX O€CTBUN;

obmajaHne  HaBBIKAMH  O€30MacHOM  pabOThI  BO  BpeMsS  IPOEKTHO-
UCCJIEIOBATENLCKOM U AKCHEPUMEHTANBHONU AESTENBHOCTU, TPU HCIOIb30BAHUU
1a00paTOpHOrO 00OPYIOBAHUS;

CIIOCOOHOCTh MCIIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS M YMEHUS B MPAKTUYECKOU
NEATENHPHOCTH W TIOBCEAHEBHON JKM3HU JUIA COONIONCHHUS Mep TPO(HIIaKTHKA
OTpaBJICHWH, BUPYCHBIX M JIPYTUX 3a00JIEBaHUM, CTPECCOB, BPEAHBIX IMPUBBIYCK

(KypeHus, aJKOroju3Ma, HAPKOMaHHWH ); TPaBUJI MOBEJICHUS B IIPUPOJIHOM CpelIe;
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TOTOBHOCTh K OKa3aHHWIO TEPBOM MOMOINU NPHU TPpaBMax, MPOCTYAHBIX U APYTHX
3200JICBaHUAX, OTPABJICHUAX IMHUIIEBBIMU ITPOTYKTAMH,

MeTarpeIMETHBIX

OCO3HaHME COIMAJIbHOM 3HAYMMOCTH CBOEM  mpodeccun/cnenuanbHOCTH,
oOnagaHre MOTHUBAITUEH K OCYIIECTBICHUIO MPOPECCUOHAIBHON ACITEIBHOCTH;
MOBBINICHUE WHTEUICKTYaJIbHOTO YPOBHS B IPOIIECCE M3YUYEHHUS OMOJIOTHYECKHUX
SIBJICHUI; BBIIAFOIITUXCSI JOCTHKCHUN ouosoruwu, BOIIICIIITNX B
00IIeYeIOBEUECKYI0 KYIbTYPY; CIOKHBIX M TPOTHBOPEUYUBBLIX MYTEH pPa3BUTHS
COBPEMEHHBIX HAyYHBIX B3TJISJOB, HJACH, TEOPHM, KOHIENIUH, TUnore3 (o
CYIIHOCTH W TPOMCXOXKICHUH JKU3HH, YEIOBEKAa) B X0J€ PabOThI ¢ Pa3IMIHBIMU
UCTOYHUKAMU MH(POPMAIIHH;

CIIOCOOHOCTh OPTaHM30BBIBATh COTPYIHUYECTBO €JIMHOMBIIUICHHUKOB, B TOM
YHUCJIE C HCIOJIh30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT UM,

CIIOCOOHOCTh TMOHUMATh TPUHIIAIIBEI YCTOWYMBOCTH M TPOIYKTUBHOCTH JKHUBOU
OpUPOABI, TMYyTH €€ W3MEHCHHS T1OJ] BIUSHUEM aHTPONOTEHHBIX (DAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHAJM3y TJ00aNbHBIX HKOJIOTHYECKUX MpoOieM,
BOIIPOCOB COCTOSIHUSI OKPY’KAIOIIEH Cpeabl M PAIMOHAIBLHOTO HCIOJIB30BAHUS
PUPOTHBIX PECYPCOB;

yMeHHE O0OOCHOBBIBAThH MECTO M POJIb OHMOJIOTMYECKUX 3HAHWUN B MPAKTHUECKOU
JESTEHPHOCTH JTIOJICH, Pa3BUTHH COBPEMEHHBIX TEXHOJOTHM; OMPEEATh KUBBIC
00BEKTHl B TPHUPOAE; MPOBOJIUTH HAOTIONEHHSA 3a SKOCUCTEMaMH C IEIbI0 HX
OTIMICAHMS U BBISBIICHUS €CTECTBEHHBIX U aHTPOIIOTCHHBIX U3MCHEHUI; HAXOIUTh U
aHATM3UPOBATh MHGOPMAIIHIO O KUBBIX O0OBEKTAX;

CIIOCOOHOCTh MPUMEHSTh OMOJIOTMUECKHE U HKOJIOTHYECKUE 3HAHUS JUIsl aHAIHM3a
MPUKJIATHBIX TPOOJIEM X03HCTBEHHON JCATEHHOCTH;

CIIOCOOHOCTh K CaMOCTOSITEJIbHOMY TIPOBEJICHUIO HWCCIEAOBAHHM, MOCTAaHOBKE
CCTCCTBEHHO-HAYYHOTO  JKCIIEPUMEHTA, HCIOJB30BAaHUIO  HH(OOPMAIMOHHBIX

TEXHOJIOT UM AJI1 pCIICHUS HAYYHBIX U HpO(l)eCCI/IOHaJ'IBHBIX 3aJa4d,



CHOCOOHOCTB K OLIEHKE 3TUYECKUX aCIIEKTOB HEKOTOPBIX UCCIIEI0BaHUI B 001acTu
OMOTEXHOJOTUH (KIIOHHUPOBAHUE, UCKYCCTBEHHOE OTUIOIOTBOPEHUE);
[IpeameTHble pe3yabTaThl OCBOEHUs 0a30BOro Kypca OWOJIOIMH  JOJDKHBI
OTPAXKATh:
1) chopMHpPOBAHHOCTH MPEACTABICHUI O PO U MECTE OMOJIOTMHU B COBPEMEHHOM
HAyYHOW KapTUHE MUPA; TOHUMAaHUE POJIU OMOJIOTHH B (JOPMUPOBAHUU KPyro3opa
U GYHKIHMOHAIBHOM rPaMOTHOCTH YeJIOBEKa JIJIsl PeIIeHUs] MPAKTUYECKUX 3a/1a4;
2) BIAJEHHE OCHOBONOJIAralOIMMU MOHATHSIMHU W TPEACTaBICHUSMU O >KUBOU
NpUpPOJIe, €€ YPOBHEBOW OpPraHW3allMi M 3BOJIIOLMU; YBEPEHHOE I0Jb30BaHUE
OMOJIOrMYeCKOM TEPMUHOJIOTUEN U CUMBOJIUKOM;
3) BiaJeHUE OCHOBHBIMU METOJIaMH HAay4YHOTO MO3HAHHUSI, UCIOJIb3YyEMbIMHU MpHU
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKHUBBIX OOBEKTOB M OSKOCHCTEM: OIMCAHUE,
U3MEpEHUEe, MPOBENCHHE HAOIIOJECHUN; BBIABICHHE WU OLEHKA aHTPONOIE€HHBIX
W3MEHECHUH B IIPUPO/IC;
4)  chopMHUpPOBAHHOCTH YMEHHUM OOBSICHATH PE3yJbTaThl OHOJOTHYECKHUX
HKCIIEPUMEHTOB, PEIIATh AIEMEHTAPHbBIE OMOJOTNYECKHE 3a/1a4H;
5) copmMupoBaHHOCTh COOCTBEHHOW MO3UIIMU MO OTHOIIECHUIO K OMOJIOTHYECKOMN
uH(popMalMy, M[OJy4YaeMOM M3  pa3HbIX HCTOYHUKOB, K  TIJIOOQJIbHBIM
HKOJIOTUYECKUM MTPOoOIeMaM U MyTIM UX PEIICHHUS.
1.4. Kotu4yecTBO 4acOB HA OCBOEHHME MPOrPaMMbI 1M CHUIIJIMHBI:

VY4yeOHbIM IIaHOM J1sI JAHHOW TUCIUIUIMHBI ONPEIENICHO:
MaKCHMaJlbHasl ydeOHasi Harpyska oOyd4arollerocsi ycTaHaBiIuBaeTcs B o0béMe 72
yaca, B TOM YHCJIE:
oOsi3aTenbHasl ayAMTOpHas Harpy3ka oOydarolerocss cocTaBisieT 72 daca,

TCOPCTUUCCKOC 06y‘I€HI/I€ 36 yacosB MPAKTUICCKUC 3aHATUA COCTABIIACT 364acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJITAHBI

2.1. O0bém yueOHOI TUCHMILVIMHBI U BUABI y4eOHOH PpadoThI

Bun yuebHoit paboTbl O6béM yacoB
MaxkcumanbHas yueOHasi Harpy3Kka (BCero) 72
Obs3arenbHas ayIuTopHas yueOHasi Harpy3Ka (BCero) 72
TeopeTuieckoe o0yueHue 34
NPAaKTUYECKUE 3aHATHS 36
WTOrOoBBIi KOHTPOJIL — B JOpME IK3aMEHa IO 3aBEPILICHUIO Kypca 2
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2.2. TEMATUYECKHUMH IIJIAH U COAEPXKAHUE YUYEBHOM JJUCHUTLIIAHBI «BUOJIOT UsT»

HaumenoBanue Conep:xanue yueOHOTro MmaTepuajia (0CHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | @opmupyembie
pa3/iesoB U TeM JadopaTopHbie U MPAKTHYECKHe 3aHATHSA, MPUKJIATHOH MOAYJIb (MIPU HAJIUYHMH) YacoB | KOMIETEHUHH
1 2 3 4

Paznea 1. Kinerka — cTpykTypHO-pYHKIMOHAIBbHAS eANHULA )KUBOT0 18
Tema 1.1. OcHoBHoOe coepkaHue 4 OK2
Buonorus kak Teoperuueckoe o0yueHue: 4
Hayka. O0mast  |CospeMeHHbIE OTPACiIH GHONOTHYECKHX 3HaHMIA. CBS3b GHONOTHH C APYTHMH HayKaMH: GHOXHMUS,
XapaKTePUCTHK |Guodusuka, OuoHuka, renoreorpadus u 1p. Poib u Mmecto 6uosoruu B GopMUPOBAHUN COBPEMEHHOM
a JKU3HH HAy4YHOU KapTUHBI MUpPA. Y POBHU OpraHU3alluy KUBOM Matepun. O0IIas XxapakTepuCTHKa KU3HU, CBOWCTBA

JKUBBIX CUCTEM. XUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcHoOBHOe coJep:kaHue 6 OK-1
CtpykTypHO- TeopeTnueckoe o0yueHue: 2 OK -2
¢dyuxkumonanbn | Knerounas teopus (T. [lIBann, M. lIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHNSI COBPEMEHHOMN KJIETOUHON OK -4
asi opraHum3aums | Teopur. TUIBI KIETOUHOW OpraHU3alMK: TPOKAPUOTUYECKUHN U DYKapUOTHYECKUH. OTHOKIIETOYHBIE 1
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe TPOKApUOTHIECKOHN KIeTKH. CTpOSHUE 3YKApUOTHIECKOM KIETKH.

Hexknerounsie ¢hopMmebl xku3HU (BUPYCHI, OakTeprodaru)IpodeccnoHaLHO-OpHEeHTHPOBAHHOE

conep:xanue (14): BIUsSIHIE MUKPOOPTaHU3MOB Ha (JOPMUPOBAHUE CAHUTAPHO-TUTHEHUYECKUX YCIOBUN

TOPTOBBIX

NpeAIPUITHI

JlabopaTopHoe 3aHaTHEeNe]1 2

Jlaboparopnas pabota «CTpoeHue KIeTKH (pacTeHus, >)KUBOTHBIE, TPHOBI) U KIETOYHBIE BKIIOUCHUS

(kpaxmaii, KapOTHHOMUIbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

IIpakTuyeckoe 3anaTue Nel 2

Bupycurie u 6aktepuanbabie 3a0oneBanus. OOIIHe MPUHIIUITBI UCIIOJIb30BAHUS JICKAPCTBEHHBIX BEIIIECTB.

OcoOeHHOCTH TpUMEHEHUS] aHTUOMOTUKOB. [IpecTaBienre yCTHRIX COOOIICHUI ¢ Mpe3eHTaIUeH,

MOATOTOBJICHHBIX 110 EPEUHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX MPENOAaBaTEIeM

OcHoBHOe coepkaHue 4 OK -1
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Tema 1.3. Teoperuueckoe o0yueHnue: 2 OK -2
CrpykrypHO- Xpomocomuas Teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBINH HA0Op KJIETOK, TOMOJIOTUYHBIE U
(GYHKIHOHAJIBH | HETOMOJIOTMYHBIE XPOMOCOMBI, TAIIOWIHBINA U AUTUIONHBIH Habop. Hyknennosie kucnoter: JJTHK, PHK
ble paKkTopbI HaXO0XKJICHHUE B KJIETKE, UX CTPOCHUE U PYHKLIMU. MaTpU4HbIe IPOLIECCH] B KIETKE: PEIUIMKAlUs, ONOCHHTE3
HACJIE[ICTBEHHOC | Oesnka, penapaius. ['eHeTHueckuit KoJ u ero cBoicTea
TH IIpakTuyeckoe 3ansaTue Ne2 2
Pemenue 3a1a4 Ha ornpeeseHue Mocie0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B Cllydae
M3MEHEHUs NoceaoBaTebHOCTU HyKiIeoTnn0B JJTHK
Tema 1.4. OcHoOBHOe coepkaHue 2 OK-2
Oo0men BemiecTB | TeopeTnueckoe ooyueHue: 2
U npeBpameHue | [Tonstre MeTaboaM3M. ACCUMUWIISALUS U TUCCUMUIISIIINS — IBE CTOPOHBI MeTabonu3ma. Tumel ooMeHa
JHEPrum B BEILIECTB: aBTOTPOGHBIN U TeTepOoTpOdHBIN, a3p0oOHBIN 1 aHa3poOHBIN. [InacTuueckuit oomMeH. oToCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoOBHOe coJiep:KaHue 2 OK -2
Ku3HeHHbIH TeopeTnueckoe o0yueHnue: 2 OK-4
LHMKJ KJIeTKH. Knerounslii uki, ero nepuoasl. MUTO3, €ro cTaiuy U NpoUCcXoasiiue npolecchl. buomornyeckoe
Muro3. Meiio3 3Ha4YeHHEe MUTO3a. Melio3 u ero craauu. [ToBeaeHre xpoMocoM B Meio3e. Kpoccunrosep. buosornueckuii
CMBICJI MeH03a
Pazpnen 2. Ctpoenne n pyHKIIUM OPraHU3Ma 20
Tema OcHoBHOe coaep:kaHue 2 OK-2
2.1.Ctpoenue TeopeTruyeckoe o0yueHue: 2 OK -4
OpraHusma MHOroKIeTO4HbIE OpraHu3Mbl. B3aMOCBS3b OPraHOB M CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpPTaHHU3ME.
I'omeocTas opranusma u ero noJiiepaHue B MPOLECcCce KU3HEIEATEIbHOCTH
Tema 2.2. OcHoBHOe coaep:kaHue 2 OK-2
DopMbl TeopeTnueckoe o0yueHue: 2
Pa3sMHOKeHUsl ®dopmbl pa3sMHOXKEHHS OpraHu3MoB. becronoe u nosoBoe pa3MHokeHHe. Bupl 6ecrnonoro pa3sMHoKeHus!.
OPraHu3MoOB [TonoBoe pasmHokeHue. ["Tamerorenes y ;kuBoTHbIX. Criepmarorenes u oorenes. CTpoeHue MOJ0BbIX
kj1eToK. OMI010TBOPEHHE
Tema 2.3. OcHoBHOe cojiep:KaHue 2 OK -2
TeopeTrnueckoe o0yueHue: 2 OK -4
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Omnrorenes NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOreHnes u ero crajguu. [loctaMOproHanbHbIN EPUO/I.
pacTeHMi, Craauu nocToMOpHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4enloBeka. [Ipsimoe u Hempsimoe pa3BUTHE.
*KMBOTHBIX U buonoruueckoe crapenue u cmepts. OHTOT€HE3 pacTeHU
YyeJl0BeKa
Tema 2.4. OcHoOBHOe coiep:KaHue 6 OK -2
3akoHomepHocT | Teopermueckoe o0yueHme: 4 OK -4
4 HacJeaoBaHus | OCHOBHBIC MMOHSATHUS TEHETUKU. 3AKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl . Menens

(MOHOTHOpPHUTHOE U TIOJIMTUOPHUIHOE CKpeIrBaHue). B3anmoelicTBre reHoB

IIpakTuyeckoe 3ansiTue Ne3 2

Pemenue 3aa4 Ha onpeaeneHne BEpPOSITHOCTH BOSHUKHOBEHHSI HACJIEICTBEHHBIX MPU3HAKOB MTPH MOHO-,

-, HOJ'II/IFI/I6pI/II[HOM N AaHAJIM3UPYIOIIECM CKPCIIMBAHNH, COCTABJICHUC I'CHOTUIINYCCKUX CXEM CKPCIIUBAHUA
Tema 2.5. OcHoBHOe coiep:kaHue 4 OK -1
CuenieHnoe TeopeTnueckoe odyueHue: 2 OK-2
Hacjle0BaHue 3axonbl T. Moprana. CuenyieHHOe HaclieloBaHHE T'e€HOB, HapyllleHue cueniaeHus. HacinenoBanue
NMPU3HAKOB MIPU3HAKOB, CLICTUICHHBIX C TIOJIOM

IIpakTuyeckoe 3ansiTue Ned 2

Pemenue 3aiau Ha onpeneneHrne BEpOsITHOCTH BOSHUKHOBEHUSI HACIIEICTBEHHBIX MPU3HAKOB MPU

CUEIJIEHHOM HAacCle€JOBaHUU, COCTABIIEHUE T€HOTUITNYECKUX CXEM CKpEILUBaHUs
Tema 2.6. OcHoBHOe coaep:xaHue (2 cemectp) 4 OK-1
3akonomepHocT | Teopernueckoe o0yueHue: 2 OK-2
M H3MEHYHMBOCTH | VI3MEHYMBOCTH NPU3HAKOB. BB N3MEHUMBOCTH: HACJIEACTBEHHAS M HEHACIIEICTBEHHAs. 3aKOH OK -4

TOMOJIOTUYECKHX PSAAO0B B HaciencTBeHHo n3meHunBocT (H.M. BaBunor). MyTanmonHas Teopus

M3MEHYUBOCTU. Buapl MyTanmii 1 mpuyuHbl UX BO3HUKHOBeHUA. Kapuortum yenoseka. HacneacTsennsie

3a00seBaHus YeloBeKa. | eHHbIe 1 XpOMOCOMHBIE 0OJIe3HH UeloBeKa. boje3Hu ¢ HacaeACTBEHHOM

MIPEIPacroIOKEHHOCThI0. 3HaUYCHNE MEAUIIMHCKON T€HETUKU B IIPEJOTBPAIICHUU U JICYEHUN T'€HEeTHYECKIX

3a00NIeBaHUH UeIoBeKa

IIpakTHyeckoe 3ansaTue NeS 2

Pemenne 3aaa4 Ha OoNpCACJICHUC THUIIa MYTalluU ITPH NEpcaadc HACICACTBCHHBIX IIPU3HAKOB, COCTABJICHHUC

TeHOTUITUYECKHUX CXEM CKPEIlMBaHUs
Pazpnen 3. Teopusi 3Bo/1IouMuU 6

13




Tema 3.1. OcHoOBHOe coep:kaHue 2 OK-2
Hcropus Teopernyeckoe o0yueHue: 2 OK -4
3BOJIIOIUOHHOTIO | [TepBrie 3BomonnonHble koHuenuuu (K.b. Jlamapk, X.JI. Bropdon). Bomonunonnas treopus Y. Jlapsuna.
yuyeHus. CuHTeTHYEeCKast TEOpHUs IBOJIIOLIUU U €€ OCHOBHBIE ITOJIOKECHMUS.
MuxkposBoarouu | Mukpossostonust. [Tomysiiust Kak 37eMeHTapHas eIHHHUIA YBOIIONIH. [ eHETHYECKHE OCHOBBI ABOJOIIUH.
b DneMeHTapHbIe (GaKTOPbI 3BOMIONMU. EcTecTBeHHBIN 0TOOp — HanpaBIAOMUil HakTop IBOIIOIMH.

BunooOpa3oBanue kak pe3yiabTaT MUKPOIBOJIIOLIUU
Tema 3.2. OcHoBHOe coep:kaHue 2 OK-2
MakposBouaouu | Teopernueckoe o0y4eHue: 2 OK-4
sl Makponssomtorus. @opmbl 1 OCHOBHBIE HanpaBieHus Mmakpoa3poJtonun (A.H. CeseprioB). [Tytu
Bo3HHKHOBEHME | MOCTHXKEHUs OHOIorHuecKkoro nporpecca. Coxpanenue 6uopa3HooOpasus Ha 3emiie.
U pa3BUTHE ['unotessl ¥ TeOpUKM BO3HUKHOBEHUS XKM3HU Ha 3emuie. [1osiBIeHNEe MEepBhIX KIETOK U UX HBOJIFOLUS.
*u3Hu Ha 3emie | [IpokapHOTHI U DYKapHOTHI. [IpOHCX0XKIeHHE MHOTOKIICTOYHBIX OPTaHU3MOB. BO3SHHKHOBEHHE OCHOBHBIX

L@PCTB DYKapHOT
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK-2
Ipoucxoxaenne | Teoperuueckoe odyuyeHue: 2 OK -4
Ye€JI0BEKA — AHTpOIOJIOTHS — HayKa 0 4yesoBeke. CUCTeMaTHYeCKOoe MOJI0KEHUE yeoBeKa. CXOICTBO U OTINYUS
AHTPOIOTECHE3 yeJIoBeKa C JKUBOTHBIMU. OCHOBHBIE CTaIUNA aHTPOIIOT'€HE3a. OBOIIONHU COBPEMEHHOI'0 Y€JIOBEKa.

YenoBeueckue pachl U UX €IUHCTBO. Bpemst u myTu paccesneHus yenoBeka o mianere.[IpucnocodieHHOCT

YEJIOBEKA K Pa3HBIM YCIOBUSAM CPEbI
Pasnea 4. dxoJiorus 18
Tema 4.1. OcHoOBHOe co/iep:KaHue 2 OK -1
IkoJsioruyeckue | Teopernueckoe odyueHue: 2 OK-2
¢dakTophI u Cpenpl 0OuTaHMsI OPraHU3MOB: BOJHAS, HA36MHO-BO3/IYITHAS, TIOYBCHHAs, BHYTPU OPTaHU3MEHHASI. OK -7
CPCabI *KU3HHU DU3UKO-XUMUYECKUE OCOOEHHOCTH CpeJl 00UTaHusl Oprann3MoB. IIpucrnocoOnenns opranu3MoB K KU3HU B

pa3HbIxX cpenax. [lonarue sxomorndeckoro dakropa. Knaccuduxamnms sxonornaeckux paxropos. [Ipasuio

muaumyma 1O. JInbuxa. 3akon Tonepantaoctu B. llendopaa
Tema 4.2. OcHoOBHOe cojiep:KaHue 4 OK -1
Honyasiuus, TeopeTnueckoe o0yueHue: 2 OK-2
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coodmiecTBa, DKoJoru4eckasi XapakTepUCTUKa BUJa U MOMYJISAUN. DKOJIOTUYECKasl HUILIA BUJA. DKOJIOTUYECKUE OK -7
IKOCUCTEMbI XapakTepucTUkH nomyisanuu. CooldIecTBa 1 3kocucTeMbl. bBUoIeH03 U ero cTpykTypa. CBsI3u MexX1y

opranusmMamu B 6uoneHo3e. CTpyKTypHbIE KOMIIOHEHTBI IKOCUCTEMBI: IIPOTYLIEHTbI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BemecTs 1 OTOK 3HEPTuu B skocucteme. Tpoduueckue ypoBHU

IIpakTuyeckoe 3anaTHE N26 2

Tpoduueckue nenu u cetr. OCHOBHBIE MTOKA3aTeNN SKOCKCTEMBbl. bromacca 1 mpoayKiuus. DKOJOTHYECKUE

MUpaMU/Ibl yucel, OnoMaccsl ¥ dHeprun. [IpaBuio mupaMuabl SHEPTHH.

Pemenue npakTHKO-OpMEHTHPOBAHHBIX PACUETHBIX 3aJIJaHUH 110 IEPEHOCY BEILIECTBA U SHEPTUU B

HKOCHCTEMAX C COCTABJICHUE TPOPHUECKUX IIeTIel U MUpaMu OMOMacChl U SHEPTUU
Tema 4.3. OcHoBHOE coaep:kaHue 4 OK -1
Buocdepa - Teoperuyeckoe o0yueHue: 4 OK-2
riodajbHas buocdepa — xxuBas obosnouka 3emiun. Pazsutre npeacrasienuit o ouochepe B Tpynax B.1. Bepuanackoro. OK -7
akosorudeckast | OGnactu Ouocheps! 1 ee KoMoHeHTHI. JK1Boe BeniecTBo Onocdeps! U ero GyHKIUU.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHUA Onochepsl. OcobeHHOCTH OHOChephl Kak rI00anbHON 3KOCUCTEMBI.

Junamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB 1 OMOre0XUMUYECKUE IIUKIIBI.

['moGanbpHbIe 3KOJI0THYECKHE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHoOBHOe coep:kaHue 4 OK-1
Baunsinune TeopeTnueckoe odyueHue: 2 OK-2
AHTPONMOTEeHHBIX | AHTPONOI'€HHbIE BO3ACUCTBUS Ha OMocdepy. 3arps3HEeHUs KaK BUJI aHTPOIIOT€HHOT'O BO3/1EHCTBHSL. OK-4
(pakTopoB Ha AnTponoreHnHsle Bo3aeiicTBus Ha atMocdepy. BozneiicTBust Ha rugpocdepy. Bo3aelicTBus Ha autocdepy. OK -7
ounochepy AHTponoreHHsie Bo3/ieiicTBUA Ha OnoTHueckue cooduiecta. IpogeccuoHaIbHO-OpHeHTHPOBAHHOE

cozep:kanme (14): OTX0/bI, CBSI3aHHbIE C MTPOGECCUOHATBLHON AEATEIbHOCTHIO

IMpakTuyeckoe 3anaTHe Ne7 2

[Ipaktrueckoe 3ansTre «OTx0ab1 mpousBoacTBay(IlpodeccnoHaLHO-0PHEHTHPOBAHHOE CO/IEPKAHME)
Tema 4.5. OcHoBHOe coiep:KaHue 4 OK-2
Bausinue TeopeTnueckoe odyueHue: 2 OK-4
COMAJIBHO- 310poBbe U €ro cocrapisitomme. akTopsel, MOJOKUTEIBHO U OTPULATEIBHO BIHSIONINE HA OPTaHU3M 2 OK -7
IKO0JIOTHYEeCKHX | uernoBeka. [IpobieMa TeXHOreHHBIX BO3JICHCTBUI Ha 310pOBbE YeNOBeKa (JIEKTPOMArHUTHBIE OIS,

(pakTopos Ha

OBITOBAst XUMUSI, U30BITOUHBIE IITYMBI, paIdaliis U T.I1.). AJlantaiys OpraHu3Ma 4esioBeka K (hakropam
OKpykarorieii cpensl. [IpuHIMIEI GopMupoBaHUs 310pOBbe cOeperaroiiero nopeaeHus. Guznueckas
AKTUBHOCTb U 3710pOBbE. BUOXMMHUYECKHE aCTIEKThl PALIMOHAIBHOIO M TaHUS
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310pOBbeE JlabopaTopHoe 3aHsaTHEN?2 2 [IK-1.6
Yyes10BeKa JlabopaTopHas pabota «YMcTBeHHast paboTocrnocodHocTh (IIpodeccnoHanbHO-OpUEHTHPOBAHHOE

coaep:kanue) OakTopbl, CHUXKAIOIINE PA0OTOCIIOCOOHOCTh B YCIOBHSIX OCYIIECTBIICHUS

po¢eCCHOHATBHON IEATETLHOCTH
IIpodeccuonaibHO-OpHMEHTHPOBAHHOE COAePKaAHME (COAepPKAHNE PUKJIAJTHOTO MOAYJIs)
Pa3gen 5. BuoJsiorus B ;KU3HHA 8
Tema 5.1. OcHoBHOe coaep:kaHue 4 OK-1
buorexnosiorun | TeopeTuueckoe coaepraHue: 2 OK -2
B JKU3HH BuotexHonorus kak Hayka U mpou3BoAcTBO. OCHOBHbIE HANIPABJICHUSI COBPEMEHHOM OMOTEXHOJIOTHH. 2 OK -4
KaK/1010 MeTtoer 6norexHoaoruu. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHICCKUX U TCHETUICCKUX

sKcnepuMeHToB. [IpaBuia morncka u aHanu3a OMO3KOIOrHYeCKONH HHGOOPMAIH U3 Pa3IMYHBIX HICTOUHUKOB

(Hayunas u yueOHO-HAYy4YHas JIUTEPaTypa, CPEICTBA MACCOBOM MH(OpMaIuu, ceTb IHTEpHET u ApyTrue)

IIpakTHyeckoe 3anaTHe Ne§ 2

Keiicbl Ha aHanM3 HHPOPMAIUHN O HAYYHBIX TIOCTH)KEHHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTHH, 2

KJICTOYHOM MH)KEHEPUH, MUILEBBIX OMOTEXHOJOTHA. 3aluTa Keica: peaACcTaBICHNe Pe3yIbTaTOB PEIICHHS

KEICOB (BBICTYIUICHHE C ITPE3CHTALINEH )
Tema 5.2. OcHoBHOe coiep:KaHue 4 OK -1
buorexHosorun | Teoperndeckoe comepKanue 2 OK -2
U TEXHUYECKHE | PaspyTe OMOTEXHOJIOTHI C IPUMEHEHUEM TEXHHYECKHUX CUCTEM (OMOMHKEeHepusl, OMOMH(pOpPMAaTHKA, 2 OK -4
CHCTEMBI OMOHMKA) M UX PUMEHEHHE B )KU3HH YETIOBEKA, TOMCK U aHAIKM3 HH()OPMALUK U3 Pa3IUYHbIX HCTOYHUKOB

(HayuHas 1 yueOHO-Hay4YHasl JUTEPATypa, CPEICTBA MACCOBOM MH(pOpMAIMHU, CeTh IHTEpHET U ApyTHe)

IIpakTnyeckoe 3ansaTue Ne9 2

Keiicol Ha ananu3 nHopmanyuu o pa3BUTUU OMOTEXHOJIOTUH ¢ MPUMEHEHUEM TEXHUYECKUX CUCTEM (T10

rpynnam). [IpencraBienue pe3yabTaToB pelieHus KEHCOB (BBICTYIUICHUE C TPE3CHTALINECH )
IIpome:xxyTOYHa 2
st arrectanus no | JuddepeHunpoBaHHBIH 3a4eT
AUCHMILINHE
Bcero: 72
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3. YCJOBUS PEAJIM3AIIMY YYEBHOM JUCITUIIINHBI
3.1. MarepuajJibHO — TEXHHYECKOe o0ecneyeHne Q1 CIUIIUHbI
Jns peanuzauuy MOporpaMMbl AUCHUILIMHBL  «bUOJOTUS HUMEETCs y4eOHBIH
KaOMHET XMMUHU U OMOJIOTHH.
O6opynoBaHue yueOHOro KabuHeTa :
- pabouee MecCTo MpernoaaBaTes;
- MIO0CAJI0YHBIE MECTA M0 KOJUYECTBY 00YUAIOIINXCS;
- TJTaKaThI
- mojesib MoJiekyiel JIHK;
- HaTypaJbHbIE 00BEKTHI (’KUBbIE PACTEHUS - KOJUICKIINH, TepOapuu u mp.);
- pa3gaToO4HBIM Marepual B BHJIE€ CXEM U PHUCYHKOB [Jii BBIIOJHEHUS
71a00paTOPHBIX PadoT.
TexHuyeckue cpesicTBa 0OydeHUs:
~-MYJIbTUMEIUUHBIN IPOECKTOP,
-HOYTOYK,
-3KpaH,

-BUICO(UITEMBI

3.2. YueOHO-MeTOANYeCKOE U HHPOPMAITMOHHOE oOecneuyeHne JUCHUIINHbI
IlepeyeHb y4eOHBIX M3AHUH

OCHOBHBbIE HCTOYHUKMH:

buonorus: yaeOHuUK 1711 00pa30oBar. yUpeKIeHUN Had. U cpel. npod. oOpazoBaHus
/ B. M. KoncrantunoB, A. I'. PesanoB, E. O. ®aneeBa; mon pen. B. M.
Koncrantunosa. — M: U3ngatensckuil neHTp «Akanemusi», 2017. — 320 c.

O6mas Ouonorusi: Yueb. mua 10-11 ki, ans obemieoOpazoBaT. YUPEKJICHHUH :
0aszoBslii yposens / (. K. benses, II. M. boponun, H. H. Boponuos u ap.). noxg
pen. . K. bemsepa, I M. Jlepimmmma, Poc. Axkan. OOGpa3zoBaHus, H3I-BO
«IIpocsemenue» -M.: IIpocsemenue. 2017. -304 c..

Obmas 6uonorus: yue6. ansa 10-11 xin. oOmieo6paszoBar. yupexaenuit / B. b.

3axapos, C. I'. MamonTos, H. . Conun. — M.: lpocda, 2018 — 624 c.
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JIonOJIHUTENbHBIE HICTOUHHUKU:

buonorus. OtBeThl Ha Bompochl. Teopus W mpuUMEpPHl pemieHUs 3agad. — M.:
®eneparuBHas Kuuroroprosast Kommnanus 2019 — 160 c.

buonorusi. 10 — 11 kmaccel: opraHu3anusi KOHTpoJiss Ha ypoke. KOHTpoiabHO —
u3MepurenbHbie Matepuansl / cocT. JI. A. TemaeBa. — Boarorpan: Yuurens, 2018.
-223 c.

Tectbl, 3auersl, Oaull onpockl o ouonoruu: 10 -11 kmaccel. M.: BAKO, 2018 -
224 c.

NHuTtepHeT- pecypcsl:

http: //www. altai. fio. ru/proi ects/Group4/potok 13/site/index, html

http: //nrc. edu. ru/est/

http: / www. livt. net/

http: /bio. 1 September. ru/

http: //evolution, po wemet. ru/

http: //dronisimo. chat, ru/homepage 1 /ob. htm

http: //www. sci. aha. ru/biodiv/index. htm

Meroaunueckue pa3paboTKu:

1. [ToypouHbIe TIaHBI YPOKOB.

2. KOCpmi

3. Kaprouku-3amganus.

3.3. Meroanueckne peKOMEHJALMHN 110 OPTaHU3ALUH U3yYEHUS JUCHUILUINHBI

B umensx peanuzanuu  KOMIETEHTHOCTHOTO TMOJXOJa TMpU MPEnojaBaHuU
JUCITUTUIMHBI ~ UCTIOJIB3YIOTCSI  COBPEMEHHBIE 00pa3oBaTeIbHBIC TEXHOJIOTHU:
WH(OPMAITMOHHBIE TEXHOJOTUU (KOMIBIOTEPHBIC TMPE3CHTAINH), TEXHOJIOTUU
pa3BuBaroIero o0ydeHus, MPoOJIeMHOro oO0ydeHus (MpoOJIEMHOE H3JI0KEHHE,
aBpHUCTHYECKass Oecela, METOJ WCCIENOBAaHUS), TEXHOJIOTUH 3BPUCTUYECKOTO
0o0yueHUsI(MTPOBbIE  METOJWKH, «MO3roBas aTaka»). B  coueranumm ¢
BHEAYIUTOPHOU pabOTOM, /it GOPMUPOBAHUS U PA3BUTUSA OOIIUX KOMIIETCHIIUN

0o0ydaromuxcsi MPUMEHSIOTCS aKTUBHbIE, MHTEPAKTUBHBIE (POPMBI TMPOBEACHUS
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3aHATUI (TPYIIOBas KOHCYJIbTAIUs, pa300p KOHKPETHBIX CHUTYallMil, pOJIeBbIE
UTPBI, TPYIIIIOBAs TUCKYCCHS).

Jlnst  mpoBemeHHWsT — TEKYIIETO  KOHTPOJIS  3HAHWUW  MPOBOMASTCS  yCTHBIC
(MHIUBUYadbHBIA W (QPOHTANBHBIN), THCHBMEHHBIH OMpOChl ( TECTUPOBAHWE,
JOKJIaJbl, ohopMileHHEe 1abopaTOPHBIX padoT).

HToroBeiit KOHTPOJIL IPETYCMOTPEH B popMe HK3aMeHa 0 3aBEPIICHHUIO Kypca.
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4. KOHTPOJIb " OIEHKA
JANCIHUIIJIMHBI «BUOJIOT U5 »

PE3YJBTATOB OCBOEHMUAA
KoHTpoip 1 OneHKa pe3ynbTaTOB OCBOCHMS IUCLMIUIMHBI OCYILECTBIISIETCS

IperoAaBarCjiicM B IIPOOCCCC IIPOBCACHUA TCKYLICI'O KOHTPOJIA 3H3HI/IIZ,

OCYLIECTBJISIEMOTO B BUJE TECTUPOBaHUS, B (OPME YCTHOIO M HUCHBMEHHOTO
OIPOCOB 10 KOHTPOJIBHBIM BOIPOCAaM COOTBETCTBYIOIIMX PA3JeiaoB, B XOJIe
BBINIOJIHEHUS JIa0OpaTOpHBIX pPAabOT, a TakKe BBIIOJIHEHUS OO0yYarouMMuUcs

WHINBUYATBHBIX 3aJaHUH (TOKIaabl, pedepatsr).

@OopMBI ¥ METOABI KOHTPOJIS U OLIEHKH
Pe3ynbTarsl 00yueHus
pe3yIbTaTOB O0yUYEHUS
(mpenMeTHbIE pe3yJIbTAThI)

B pe3ybTaTe OCBOCHUA JAUCIUITIINHBI

OOy4JaroImMiCsT JOJKEH IPOAEMOHCTPHPOBATH

IIpEeIMETHBIE PE3yJbTaThl OCBOEHUS Yy4eOHOMH

nucuurvugel "buonorna":
- ¢(hOpMHUPOBAHHOCTh MPEACTABICHUN O pPOJIU U

MecTe OHOJOTMH B COBPEMEHHOM HAy4yHOU
BxonHoit koHTpOIB: coOeceoBaHne
KapTUHE MHUpPA; NOHMMAaHHWE poJid OWOJIOTUH B
OnepaTuBHBII KOHTPOJIb B hopMe:
dbopMHupoBaHUKM Kpyrozopa Hu (YHKIIMOHAIBHON
-(pOHTANILHBIN YCTHBIN OMpOC,
I'PaMOTHOCTH 4eJI0BEKa JUIS peleHus .
-T€CTOBBIA KOHTPOJIb,

IIPaKTUYECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJIATAIOIIMMH IOHATUSMH W
NPEICTaBICHUAMH O OKMBOW IIPUPOAE, €€
YPOBHEBOH OpraHHU3aLMK U DBOJIIOLMH; YBEPEHHOE
MOJIb30BaHUE OMOJIOTUYECKON TEepPMHUHOJIOTHEH W

CHMBOJINKOM;

- BJIAACHUC OCHOBHBIMU MCTOJAMH HAYYHOTO OHepaTI/IBHLII\/'I KOHTPOJIb B (I)opMe:

MO3HAHUS, UCTIOIB3YEeMBIMU MPH OHOIOTHYECKHUX
HCCIICIOBAHUAX >KUBBIX OOBEKTOB M DKOCUCTEM:
OMHCaHUE, U3MEPECHHE, TPOBEICHUE HAOIIOICHU;
BBISIBIICHUE U OLIEHKA aHTPOIIOI€HHBIX U3MEHEHUN

B IIPUPOJIC;

- MHIAMBUAYAJIbHBIN YCTHBIN OIIPOC,
-(pOHTAJIbHBIN YCTHBIN OIpOC,
-T€CTOBBIA KOHTPOJIb,

OTYETOB

-IIPOBCPKaA n OIICHKa

n1abopaTopHBIM padoTam,

Io
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- c(OPMUPOBAHHOCTh YMEHHH  OOBSICHSITH
pe3yabTaThl  OMOJOTUYECKUX  AKCIEPUMEHTOB,

pe€aTh 3JICMCHTAPHBIC OHOJOrHYeCKUe 3aJa4u,

-poBepKa U OIEHKa  pedeparoB

COOOLIEHUI

- c(hOpMHPOBAHHOCTH COOCTBEHHOHN MO3MIIMHU IO
OTHOILIIEHHIO K Ouosornyeckoil uH(popmanuu,
NoJy4yaeMoil U3  pasHbIX  HMCTOYHUKOB, K
r00ANbHBIM ~ JKOJIOTHYECKUM — IpobiemaM U

IIyTSIM UX PELICHUS.

Py6exHblIif KOHTpOJIb B popme:
-IMCbMEHHAsl KOHTPOJIbHAS paboTa,

- IPOBEPKA U OLIEHKA MPE3EHTaluI

WTOroBslii KOHTPOJIb — 3K3aMEH
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@DOopMBI U METOJIbI KOHTPOJISI M OIIEHKU Pe3yJbTaTOB O0yUYEHHUS JOHKHBI MO3BOJISITH MPOBEPATHh y 00YYAIONIUXCS HE TOJIBKO

C(l)OpMI/IpOBaHHOCTB MNPCAMCTHBIX PE3YJIbTATOB, HO U Pa3BUTUC JIMYHOCTHBIX U MCKIIPCAMCTHBIX PE3YyJIbTATOB O6y‘{eHI/I${.

Pesynbrarsl

(JINYHOCTHBIE U METANPEIMETHBIE)

OCHOBHBIC TIOKa3aTeIH OLICHKU Pe3ysIbTaTa

CDOpMBI 1 MCTOABI KOHTPOJIA U OLICHKU

JImyHOCTHEIC PE3YyJIbTAaThbl

c(OPMHPOBAHHOCTh YYBCTBA TOPJAOCTH M YBAXKEHUS K

I/ICTOpI/II/I n JTOCTHUKCHUAM OTG‘IGCTBCHHOI\/JI
OMOJIOTMYECKOW HAayKH; TPEJICTaBICHHUS O IETOCTHOU

CCTeCTBCHHOHay‘-IHOI\/'I KapTUHE MHUDPA,

- IPOSIBJIEHUE TPAXKJAHCTBEHHOCTH, MAaTPUOTHU3MA;
- 3HaHWE UCTOPUHU OTEYECTBEHHON OMOJIOTHMUECKOM

HayKHU

Nureprperanus pe3yabTaToB

HAONIONEHWH  3a  JESTEIbHOCTHIO
00yJaroIerocs B MpoIecce OCBOCHHS

00pa3oBaTebHON IPOTrPaMMBI

IIOHUMAaHUueC B3aMMOCBA3U u B3aMMO3aBUCUMOCTHU

C€CTCCTBCHHBIX HAYK, HX BJIHUAHHUA Ha OKPYKAIOIIYIO

cpeay,

CONUAJIBHYIO H

OKOHOMUYCCKYIO, TCXHOJIOTHUYCCKYIO,

JACATCIIbHOCTH

ITHUYECKYIO  Cepsl

YEIIOBEKA;

- IPOSIBJIEHUE AKTUBHOM )KU3HEHHOM MO3HIIUY;

-IEMOHCTpAIHs c(hOpMUPOBAHHOCTH
MHUPOBO33PEHHUS, OTBEYAIOLIET0 COBPEMEHHBIM
peanusim;

- IPOSABJICHUC O6H_[CCTB€HHOFO CO3HAaHUA,

- BOCIINTAHHOCTH U TAKTUYHOCTD,

WuTepnperanust pe3yIbTATOB

HAOMIOAEHUH 32  JEeATEIbHOCTBIO
oOydJaromerocss B mporecce OCBOCHUS

00pa3oBaTeNbHON MPOTrPAMMBI.

CIOCOOHOCTh MCIIOJIb30BaTh 3HAHUS O COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa B 00pa30BaTeIbHOM
U  Tpo(ecCHOHATBHON NESTENTPHOCTH; BO3MOXKHOCTH

HH(pOpPMAITMOHHOM Cpebl TUTST obecrieueHus

MMPpOAYKTUBHOI'O caM006pa3013aH1/151;

- AEMOHCTpAlUA T'OTOBHOCTH K CaMOCTOHTeHLHOﬁ,

TBOPYECKOH AEATEIBLHOCTU

WnTepnperanus pE3yJIbTAaTOB

HAOMIONICHUH 32 JICSITENBHOCTHIO
00y4YaroIIerocsi B MpoIecce OCBOCHHS

00pa3oBaTenbHOM MPOrpaMMbl
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BJIQJICHUE KYyJIbTypOl MBIIUICHHUS, CHOCOOHOCTh K | - J€MOHCTpAIUS KEJTaHUS yIUTHCS; VYcnemHoe TPOXOXKICHHE —Yy4eOHOM
0000IIeHNIO, aHaIu3y, BOCHPHUATHIO HHGOPMAIMK B | - CO3HATEIBHOE OTHOIIEHHWE K MPOJODKCHHIO | MPAKTHKU.
00JIaCTH ©CTECTBEHHBIX HayK, IIOCTAaHOBKEe Iienu U | oOpa3zoBanus B BY3e; VYyactue B KOJIJICKTHBHBIX
BbIOOpY MyTel ee AOCTIKEHHS B HPOQPECCHOHATIBHOM | -yMeHHEe 00001aTh, aHAIN3UPOBATh. MEpOMNPUATHIX, MHPOBOJMMBIX  Ha
chepe; Pa3IMYHBIX YPOBHIX
CIIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOCH NIESATENFHOCTH | -  COTPYIHHUYECTBO  CO  CBEPCTHHUKAMH U

WuTepnperanus pe3yIbTaToB
COBPEMEHHBIMHU MTPHUHITUIIAMH TOJIEPAHTHOCTH, UAJIOTa M | MPETOAaBaTEIIMUA TIPH BBITIOJTHEHUU PA3JIMYHOTO

HAOMIOZCHUH 32  JESTEIbHOCTHIO

COTPyAHUYCCTBA, T'OTOBHOCTH K B3aUMOJICHCTBUIO C

KoJUIeramu, paboTe B KOJUICKTHBE;

poaa ACATCIbHOCTU

00y4Yaronierocsi B MpoIecce OCBOCHHUS

o0pa30BaTeNbHON POrpaMMBl.

T'OTOBHOCTDH HMCIIOJIB30BaTh OCHOBHBIC MCTOABI 3allIUTHI OT

- BBI60p H IIPUMCHCHHUEC MCTOAOB H CII0CO00B

TBopueckue u HccIenOBaTEIbCKHE
BO3MOJKHBIX IOCJIEICTBUN aBapui, karactpod, | pemeHus npohecCHOHATBHBIX 3a71a4

MIPOEKTHI
CTUXHUHNHBIX 6CJICTBI/II/I; - YMCHHEC LICHUTDH IPCKPACHOC,
oOnajlaHie HaBBIKAaMHM 0€30TMacHON paboThl BO BpeMs | - JEMOHCTpAIMS TOTOBHOCTH K CAMOCTOSTENbHOM, | TBOpUeckne W HCCIIeOBATEILCKUE
MIPOEKTHO-MCCIEIOBATENbCKON U OKCIIEPUMEHTAJIBHON | TBOPUECKOM JESITEIbHOCTH; MIPOEKTHI
NESITeIbHOCTH, TPU UCIOJIB30BaHUHM JTAOOPATOPHOTO | - IEMOHCTPAIMS TEXHUKU 0€30acCHOCTH. JM3aifH-TIPOEKTHI o
000py10BaHuUs; 651aroyCcTpocTBY
CMOCOOHOCTh MCIIOJIb30BaTh NMPHOOPETEHHBbIE 3HAHUS M | - TOTOBHOCTBH BECTH 3/JOPOBBIM 00pa3 KU3HHU;

3aHATHA o CHelHaTbHBIM
YMCHUA B NPAKTUUCCKOU ACATCIBHOCTH U MOBCCIHCBHOU | - OKA3aHUC IICPBOU IMTOMOIIHA

JUCLUTIINHAM

KU3HU  JUId  COONMIOJEHUS  Mep  NPOPHIAKTUKH

OTpaBJICHWH, BHPYCHBIX MW JPYTMX 3a0O0JIEBaHU,

CTPECCOB, BPCAHBIX ITPUBBIYCK (KypeHI/IH, aJIKOIroJin3ma,

VYyeOHasi mpakTHKa

TBopueckue mpoeKThI
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HapKOMaHUH ); TIPABUJI TIOBEJACHUS B IPUPOIHOM CpeIe;

TOTOBHOCTh K OKa3aHUIO NEPBOM MOMOIIMU IIPU TpaBMax,
MPOCTYIHbIX W Jpyrux 3a00JIeBaHUSAX, OTPABIICHUAX

MUIICBBIMHA IPOAYKTAMU;

- TOTOBHOCTb BECTH 3/I0POBBII 00pa3 )KU3HU;
- 3aHATHS B CIIOPTUBHBIX CEKLIMSIX;

- OTKa3 OT KypeHHUs, yIOTpeOIeHUs aJIKOToJIs;
- 3abota O CBOEM 370pOBbE M 3[0POBbE
OKpY’KaIOIIHX;

- OKa3aHue MepBOM MOMOILH

BuexnaccHbie MepoOnIpUsTHS,

DKOoJOTHYECKHUE IIPOCKTHI

MCTAIIPpCAMCTHBIC PC3YJIbTAThI

OCO3HaHHUC COLTMAJIbHOM 3HAYUMOCTH CcBoOEH

npodeccru/CrenuaTbHOCTH, 00JaJaHne MOTHBAIMCH K

OCYIIECTBIIEHUIO TPO(ECCUOHATILHON e TEIbHOCTH;

- IEMOHCTpaIMs 3HaHU# 0 cBoeil npodeccun

- yMEHHE TUTAHUPOBATh COOCTBEHHYIO
IeSATEIBHOCTD;
- OCYILECTBICHHE KOHTPOJII U KOPPEKTUPOBKH

CBOCH IeATEIbHOCTH;

Konrpons  rpaduka  BBIIOIHEHUS

WHIWBUIYaJIbHOM  CaMOCTOATEIIbHOMN

paboTel  00ydYaromerocs; OTKPHIThIC

3alUTBI IIPOCKTHLIX pa60T

MOBBIIICHUE HHTEJUIEKTYaJIbHOTO YpPOBHS B IpoLEecce

HU3YyUYCHUA OMOJIOTMYECKUX HBJ'IGHPIFI; BBIAAOITUXCSA

JOCTHKCHUH 6I/IOHOFI/II/I, BOIICAIINX B

00IIIeYeTIOBEUECKYIO CIIOXKHBIX u

KyJIbTypy,

MPOTHBOPEUYUBBIX  MYTEH  pPa3BUTHUA  COBPEMEHHBIX
Hay4HbIX B3IVISI0B, UAEH, TEOPUM, KOHUEHNLNNA, TUIIOTE3
(O CYIIHOCTHM U MPOUWCXOXKICHUHM KU3HHU, YEIOBEKa) B

Xo7ie paboThI ¢ Pa3MTUYHBIMUA UCTOYHUKAMHU HH(OpMaI;

- TPOBEAEHHE  CAaMOCTOSTEIBHOTO  ITOHCKA
Ononornyeckoil MHGOPMaLUK C MCIOIB30BAHUEM
Pa3NIUYHBIX HMCTOYHUKOB (HAYUYHO-TIOMYJISIPHBIX
W3JJaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYypCOB
Wurepuera);

- WCIIONB30BAHUE KOMITBIOTEPHBIX TEXHOJIOTHH
s o0paboOTKKM M mepenaud MHGOpPMALUU U ee
MPEJCTABICHHS B PA3IUYHBIX (POpMaXx;

- KpUTHYECKAsT

OLICHKa AOCTOBCPHOCTHU

[TogroroBka pedepaToB, ITOKIAIOB,
KypcoBO€ MIPOCKTHPOBAHHUE,
HCIIOIB30BaHIE AMEKTPOHHBIX
HNCTOYHHUKOB.

HabGmonenue 3a HaBblkamMu pabOTHI B
rI00anbHBIX,  KOPHOPAaTHBHBIX U

JIOKaJIBHBIX HH(bOpMaLIHOHHLIX CETAX
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Ononorndeckoi mHQOpMAIMK, TOCTyMAOIIeH U3

Pa3HBIX UCTOYHUKOB;

CIIOCOOHOCTD OpTaHHU30BbBIBATDH COTPYAHUYICCTBO

CAUMHOMBIIIIJIICHHUKOB, B TOM 4YHUCJIC C HCIIOJIB30BaHUECM

- JEMOHCTpalus CcrmocoOHocTe K ydeOHo-

HCCIIEI0OBATENBCKON U POEKTHOM JAEATEIBHOCTH;

CemMuHapsl

Y4eOHO-pakTHUECKUEe KOH(EPEHIIUN

COBpCMeHHBIX I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHBIX - HCIIOJIB30BAHUC pa3J'II/I‘~IHI>IX METOA0OB pemeHI/m KOHKprI)I

TEXHOJIOTHI; MPaKTUYECKUX 3a]a4 OnuMnuagsl

CHOCOOHOCTh TMOHUMATh TMPUHIUIBl YCTOHYMBOCTH H | - J€MOHCTpPALIMS CIIOCOOHOCTH ymenus | [logroroBka pedeparoB, TOKIAIOB,

MIPOAYKTUBHOCTH KUBOW MPUPOJBI, IyTH €€ M3MEHEHHUS | aHAJTM3UpOBaTh  TJI00albHBIE  JKOJIOTUYECKHE | KypCOBOE MPOEKTUPOBAHUE,

MO/ BIUSIHUEM aHTPOIOTCHHBIX (PAKTOPOB, CIIOCOOHOCTH | TPOOIEMBI OKPY KAIOIIEH CPEIbI. HUCII0JIb30BAHUE JJIEKTPOHHBIX

K CHCTEMHOMY aHaJIM3y TIJIO0ATBHBIX JKOJIOTHYECKUX HCTOYHHUKOB.

mpo0GsieM, BOMPOCOB COCTOSIHHUSI OKPYXKAIOIICH Cpeasl U Hab6mronenue 3a HaBblkamu pabOTHI B

panuoHaIBLHOTO UCIIOJIL30BAHUS IPUPOSHBIX PECYPCOB; J100abHBIX, KOPIIOPAaTUBHBIX U
JIOKAJIBHBIX I/IH(l)OpMaIII/IOHHBIX CCTAX.

yMeHHEe OOOCHOBBIBATH MECTO W pOJIb OHWOJIOTMYECKUX | -  TMPOBEIEHHUE  CAMOCTOSTENTLHOrO  Moucka | JlemoBsie UTPBI-MOJICTUPOBAHNE

3HAHUW B IPAKTHUYECKOM ESITENBHOCTH JIFOAEH, Pa3BUTHU
COBPEMEHHBIX TE€XHOJIOTUMN; OMPEEIATh )KUBbIE OOBEKTHI
B MPHUPOJIC; MPOBOANTH HAOIIONCHHS 32 SKOCUCTEMaMH C
LEIbI0 HX ONWCAHHS M BBIABJICHUS €CTECTBEHHBIX U
AHTPONOTCHHBIX U3MEHEHUI; HAXOJUTh U aHAJIU3UPOBATH

MH(OPMALIMIO O KUBBIX 00BEKTAX;

uH(pOpMAllMM C HCIOJIb30BAHUEM  Pa3IHUYHBIX
HCTOYHUKOB ;

- HWCHOJB30BAHWE KOMITBIOTEPHBIX TEXHOJIOTHIA
uisi 00pabOTKM W Tiepenadyd MHPOPMAIMM M €€

MPEJCTABICHUS B PA3IMYHBIX (pOpMaXx;

- KpUTHYECKasi  OLIEHKa  JIOCTOBEPHOCTH
uHpopMalMy,  TOCTyHarmoIled U3  pas3HbIX
HMCTOYHUKOB

COLMAIBHBIX M MPOPECCHOHATBHBIX

CUTYyalH.
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https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B1%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
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https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B1%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
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https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B1%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1

CIOCOOHOCTh HPUMEHATD Ouonoruueckue W |- YMEHHE OIECHHMBATh CBOIO COOCTBeHHYIO | IHTeprperanus pe3yabTaToB
OKOJIOTHUECKHE 3HAHUS I aHaliu3a NPUKIATHBIX | ICITCIBHOCTh,  aHAJM3UpPOBaTh W JCNaTh | HAOMIOJEHUH 32 JCSITEIHHOCTHIO
pOOJIEM XO3SIICTBEHHOM JICATEIIEHOCTH; MIPABUIIHHBIC BHIBOJIBI 00y4Yaromerocsi B MpoIecce OCBOCHHS
o0pa3oBaTenbHOI
IIPOrpaMMBbI
CIIOCOOHOCTh K CaMOCTOSATEILHOMY  IPOBEACHUIO | - 3¢ pexTUBHBIN MTOMCK HeoOxoaumoit | Uutepnperarus pe3yIbTAaTOB
WCCIICZIOBAaHHUM,  IMOCTAHOBKE  €CTECTBEHHO-HAYYHOTO | MHPOPMAIIUY; HAOMIOZCHUH 332 JCSTEIbHOCTHIO
OKCIICPUMCHTA, HUCIIOJIB30BAHUIO I/IH(l)OpMaI_[I/IOHHLIX - HUCIIOJIB30BaHUC Ppa3InYHbIX HCTOYHHNKOB 06yqa10meroc;1 B IIpoHeCcCC OCBOCHUA
TEXHOJIOTUH JUIs peleHus HAay4YHBIX U | uH(popMalnu, BKIIOYas 3JEKTPOHHBIE; o0pa30BaTeNbHON MPOrpaMMbl

npo¢eCCHOHABHBIX 3a]1aY;

- ACMOHCTpalusia CIIOCOOHOCTH CaMOCTOSTEIHLHO
HUCIIOJIB30BAaThb H€O6X0)II/IMYIO I/IH(I)OpMaI_II/IIO JIA

BBIINTOJIHCHHUA ITOCTAaBJICHHBIX y‘-IC6HBIX 3a4a4,

CIIOCOOHOCTE K OLCHKE 3THYCCKUX ACIICKTOB HCKOTOPBIX

I/ICCJ'IGI[OBaHI/Iﬁ B obnactu OHMOTEXHOJIOTHH

(KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OHJ'IO,Z[OTBOpeHI/Ie);

- ACMOHCTpanunsa CIIOCOOHOCTU OLICHUBATh

OTUYCCKUC aCIICKTHI JJIs HCCHC,Z[OBaHI/Iﬁ.

WuTepnperanus pe3yIbTAaTOB

HAOMIONEHUH 32  JEATEIbHOCTBIO
o0yJaromerocs B mpoiecce OCBOCHHS

00pa3oBaTeNbHON MPOTPAMMBI
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