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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma  00meoOpa3oBaTeNbHONM  y4eOHOW  JAMCIMIUIMHBI
«buonorus» mnpenHazHadeHa A U3yYeHUs OWUONOTMH B MPOQPECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3alUsAX, PEeaTU3yIoUX 00pa30BaTEIbLHYIO MPOrpaMMy
cpenHero  obmero  oOpa3oBaHusT B Ipeenax  OCBOCHHMS ~ OCHOBHOM
npodeccruonanbHolt obpazoBaTenbHOM mporpammbel CIIO Ha 06aze OCHOBHOTO
obmero oOpa3oBaHHsl TMpPH MOJATOTOBKE KBaTU(PUIMPOBAHHBIX  pPabOYMX,
CITyKallHX.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpennero oOiero
o0pa3oBaHMsI, TPEIBIBISIEMBIX K CTPYKTYpe, COJCpKaHUIO M pe3ylbTaTam
OCBOGHMsSI ~ y4eOHOM  mucuMIUIMHBI  «buojorus», B COOTBETCTBUU  C
PekoMeHmanussMu 1o OpraHu3aliiy MOJYy4YeHUs: CpeaHero ooiiero oOpa3oBaHus B
npejenax OCBOCHUsI 00pa3oBaTeNbHBIX NMPOTPAMM CPETHETO MPOo(ecCHOHATBHOTO
oOpa3oBaHus Ha 0aze OCHOBHOTO OOIIero oOpa3oBaHMs C Y4ETOM TpeOOBaHHIA
(denepaibHbIX TOCYJAapCTBEHHBIX OOPa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4aeMOM
npodeccun cpeaHero npodeccuoHaaIbHOro oOpazoBanus (MUckMo JlemaprameHTa
roCyJapCTBEHHOM NOJUTUKU B cdepe MOAroToBKH paboumx kaapoB u JI1O
Muno6pHayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanne mnporpammsl  «buoJIOTHS» HampaBIEeHO HAa JOCTHKEHHE
CHEQYIOIINX LeJIei:

* nojydeHue (QpyHAaMEHTAIbHBIX 3HAHUU O Ouosormdeckux cucremax (Kierka,

Opranusm, [lonymauus, Bua, Dkocucrema); UCTOPUU pa3BUTUS COBPEMEHHBIX

MPEACTABICHUN O XUBOW MPHUPOJIE, BBIIAIOIIUXCA OTKPBITUSIX B OMOJOTHYECKOMN

HayKe;

* ponu OHOJOTMYECKOW HAyKHM B (OPMHUPOBAHHMU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHbI MUPA;

* MeETOAaX Hay4YHOIo MMO3HAHMS;

* OBJIAJICHUE YMEHMSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb

OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JIESITEIBHOCTH JIIOACH, pPa3BUTHU

COBPEMEHHBIX TEXHOJIOTHUH;

* OMNpeAeNsATh JKUBble OOBEKTHI B MPHUPOJAE; MPOBOJUTH HAONIONEHUS 3a
DKOCUCTEMAaMH C IEJIbI0 HMX ONHCAaHUS M BBIABICHHUS €CTECTBEHHBIX M
AHTPOIIOT€HHBIX U3MEHEHUI;

* HaxOJIUTh Y aHAJIU3UPOBATH MH(POPMALIUIO O KUBBIX O0BEKTAX;

* pa3BUTHE T[IO3HABATEJIbHBIX HWHTEPECOB, WHTEIEKTYaJbHbIX W TBOPUYECKHUX
CIIOCOOHOCTEM 00YyYaroIMXCsl B MpoIlecce U3ydeHUs OMOJOTUYECKUX SIBJICHUM;
BBIJIAIOLIMXCS JTOCTHXKEHM OHMOJIOTUH, BOILIEAUIMX B OOLIEYEIIOBEYECKYIO

KyJlIbTypy,



* CIOXHBIX M TMPOTUBOPEUMBBIX TMyTeH pPa3BUTUS COBPEMEHHBIX HAyYHBIX
B3TJISI/I0B, UJIEH, TEOPUH, KOHLIETIIHMA, TUIIOTE3 (0 CYIIIHOCTH M MPOUCXOKICHUU
YKU3HH, YEJIOBEKa) B XOJI€ pabOThI C Pa3IMUYHBIMU UCTOUHUKAMU UH(OpMAIIIH;

* BOCHHUTaHHE YOEKIACHHOCTH B HEOOXOJMMOCTH TO3HAHUS >KUBOW TPUPOJIBI,

HEOOXOMMOCTH PAIlMOHATIFHOTO IPHUPOIOTIOIB30BaAHUS, OEPEKHOTO OTHOIICHHUS K

OPUPOAHBIM pPECypcaM H OKpYXKalolleld cpeae, COOCTBEHHOMY 310pPOBBIO;

YBa)XEHUS K MHEHHUIO ONIIIOHEHTA MPU 00CY>KJICHUH OMOJIOTUYECKUX MPOOIeM;

* HCHOJb30BAaHUE MPHOOPETEHHBIX OHOJOTUYECKUX 3HAHUH U YMEHUH B

MOBCEHEBHOM >KM3HU [UJIi OLIEHKM TMIOCJIEACTBUI CBOEW JAesTeNnbHOCTH (U

NESATEIbHOCTH JIPYTUX JIIOJCH) MO OTHOIICHUIO K OKPYKAIOIIEH cpelie, 310pOBbIO

JIPYTHUX JIt0JIel U COOCTBEHHOMY 3/I0POBbIO;

* 000CHOBaHHUE U COOIIIO/IEHNE Mep MPODUIAKTUKU 3a00JIEBaHUMN, OKa3aHUE

NEepBOM TOMOIIIH MIPH TpaBMax, COOJIOICHHE MTPaBIII TOBEACHUS B IPUPOIE.

CopeprkaHne MporpaMMbl HANPaBJIEHO Ha OCBOEHUE OOYYAIOIIMMUCS 3HAHHM,

YMEHHH 1 HAaBBIKOB Ha MpoduisHOM ypoBHE B 00beme 108 yacos.

Nzyuenne npenmera «buosorus» OCHOBBIBAETCS HA 3HAHUSAX, MOTYYEHHBIX
OOy4arolUMHUCS MpPU HU3yYEHUU OUOJIOTMUYECKUX TUCILUIUIMH B ILKOJE, a TaKxkKe
OpUOOPETEHHBIX HAa 3aHATUAX XUMHH, (U3UKH, HUCTOPUM, (QU3MUECKOW U
PKOHOMHUYECKOI reorpadum.

Pabouass mporpamMmmMa uMeeT  SIBHO  BBIP@&XKEHHYIO  MPOQPUIbHYIO
COCTABJISIIOLIYIO, BKJIFOYAET B CEOsl 31€MEHTHI NPO(PECCHOHATBLHO HAIPaBIECHHOTO
coJiepKaHusi, He0OXOAUMBIE ISl YCBOEHUS MPpodecCHOHANIBHOM 00pa3oBaTeIbHOMN
nporpamMmsl, HopMUpOBaHHS Y 00ydaronuxcs mpohecCuoHaTbHBIX KOMITETEHIIUH.

3amMeTHOE  MeCTO B IpOrpaMMe€  3aHMMAlOT  HMHTErPUPYIOIIUE,

MEXIPEAMETHbBIE HJIE€M M TeMbl. OJTO, B IMEPBYIO OdYepelb, COAEpKaHUE,

OCBEILAIOIIIEE  E€CTECTBEHHO-HAYYHYIO  KapTUHY  MHpa, 4YeJloBeKa  Kak

OMONOTHYECKUN OpTaHU3M C TOYKU 3PEHUS] €ro XMMHYECKOTO COCTaBa, a TaKXkKe

BOTIPOCHI IKOJIOTHH.

OOyuyeHue OMOJOTMM OCHOBAHO HAa TOM, YTO OHMOJOTMYECKasl IPAMOTHOCTh
CTAHOBUTHCS COITMATILHO HEOOXOIUMOM, MTOCKOJIBKY OOBEKT OMOJIOTHH — JKU3Hb, a
ceifuac OCTpO CTOSAT BOIMPOCHI: KaK BBIKHTb, KaK 00IAThCS ¢ MPUPOJON, YTOOBI HE
HAHECTH €i Bpejaa, MPOSABIATH 3a00Ty HE TOJNBKO O ce0e, HO U 00 OKpyKarouen
cpele, Kak OCTAaHOBUTh TEXHOTEHHOE HACTYIUIEHUE HA Cpely OOMTaHUs, Irpo3siiee
ee pa3pylLIeHUEM.

[Ipu opranmzanuu y4eOHON NEATEIBPHOCTH Ha MPOPHILHOM YPOBHE
MOBBIIIEHHOE BHUMAHUE 11€NIeCO00Pa3HO yAEICHO U3YUYECHUIO Pa3/IeioB «YUEHUE O
KiIeTke», «['eHeTnka», «IBOJIOIMUOHHOE YYEHHE», TeM, OTHOCSIIMXCSA K 0OIei
ouonoruu: kinerka, JIHK — Hocurens HacnencTBeHHONW WH(OOpPMAIUU, YPOBHU
OpraHM3alMd  SKUBOM  MPHUPOABI, HBOJIOLHUSA, PACKPBIBAIOIIUX  BIUSHUE



HKOJIOTUYECKUX (PAKTOPOB HA pa3BUTUE pPACTEHUN M >KUBOTHBIX. [Ipum 3TOM
YBEJIMYUBAETCS KOJIMYECTBO MPAKTUUECKUX 3aHATUH.

Opranuzanuss 00pa30BAaTENBHOTO MpoOLEcca MPEANONaracT MIMPOKOE
UCIIOJIb30BaHUE TakuX (popMm oOyueHHUs KaK MPAKTUYECKUE 3aHSTHsI, TPYyINIOBas
paboTa 1o 3apaHee BBIOpaHHOU mMpoOieme, MOArOTOBKa pedeparoB U MPOCKTHO —
UCCJIEIOBATENBCKYIO JleaTebHOCTh. Ocoboe mecTto B pabodeil mporpamme
yIIE€JICHO MPAKTHUYECKUM paboTaM C KUBBIMU OOBEKTaMH.

Jl5is mpoBepKU 3HAHUHM, 00YYAIOMIMXCS UCTIOIb3YeTCS TEKYIINA KOHTPOJIb U
IPOMEXYTOUHAsl aTTeCTALUS.

Texymuii KOHTpOJIb OCYIIECTBISETCS Ha KaXIOM 3aHATHM B (opme
BBICTYIUIEHHS C COOOIIEHUEM, BBIIIOJHEHUS TECTOBBIX 3aJaHUN, YCTHBIX OIPOCOB,
Oecenbl IO paHee M3YYEHHOMY MarepHaly, TEPMHUHOJIOTHYECKHUE, OHOIOTHYecKHe
JUKTAHTBI, DJIEKTPOHHBIN KOHTPOJIb, 3aIIUTa pedepaToB, co3aHNE TPE3CHTALIHA.

[TpomexyTounas aTTecTanus OCYILIECTBIISCTCS B dopme
U pepeHInpPOBAHHOTO 3a4YeTa.



1. MACHIOPT PABOYEM ITPOT'PAMMBI YUYEBHOM JJUCIUILJIMHBI
1.1. O61acTh NpUMEHEHUs IPOTrPAMMBbI
Pabouast nmporpamMmma yuyeOHOM AUCHMIUIUHBI «BUONOTHS) SBISETCS YaCThHIO
OCHOBHOHM mNpodeccnoHaIbHOW 00pa30BaTeIbHOM MpOrpaMMbl B COOTBETCTBHH C
®I'OC no npodeccun 43.01.09 IMoBap, koHAUTEP

1.2. MecTO0 JUCHUIUIMHBI B CTPYKTYpe OCHOBHO#i mpodeccuoHaIbLHOI
o0pa3oBaTeIbHOM MPOrpaMMbI:
[IpodunbHas yueOHas TUCHUIUIMHA 00111e00pa30BaTEILHOTO ITUKJIA.

1.3. Heab u 3agaum — TpeOdOBaHMSI K Ppe3yJbTaTaM OCBOEHHUS Y4eOHOM
TUCHMILTHHBI

OcBoeHue coaepkaHusl y4eOHOW AUCHUILTMHBI «brosorus» odbecreunBaer
JTOCTH)KEHHE 00YYaIOIMMHUCS CIEAYIOIIHNX PE3YJIbTATOB:
* JTUYHOCTHBIX:

— cpOpMHUPOBAHHOCTh YYBCTBA TOPJOCTH U YBAXKEHUS K HCTOPUU U
JOCTHKEHUSIM OT€YECTBEHHOM OMOJIOTHYECKON HAYKH;

— TMPEACTaBICHHS O I[EJIOCTHON €CTECTBEHHOHAYYHOU KapTHHE MUPA;

— TOHMMAaHHE B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH €CTECTBCHHBIX HAYK, MX
BIIUSIHUS HAa OKPYXKAIOUIYI0 Cpeay, dKOHOMHYECKYI0, TEXHOJIOTHYECKYIO,
COLIMAJIBHYIO U ATHYECKYIO C(hephl IeATeTbHOCTH YETIOBEKA;

— CIIOCOOHOCTBH HCIIOJIB30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAy4YHOMH
KapTHHE MHUpa B 00pa30BaTeIbHON U MPOPECCHOHATBHON ACSITETLHOCTH;

— BO3MOXHOCTH WH(OPMAIMOHHON CpeAbl Ui 00ECIeUeHHUsl MPOTyKTUBHOTO
camo00pa3oBaHus;

— BJIaJICHUE KYJIbTYpPOH MBIIUICHUS, CIIOCOOHOCTh K OOOOIICHHIO, aHAJIN3Y,
BOCTIpUATHIO WH(POpMAIMU B 0O0JIACTH €CTECTBEHHBIX HayK, MOCTAaHOBKE
LU U BBIOOpPY MyTel ee JOCTHKEHHUS B podecCuoHanbHOM chepe;

— CIIOCOOHOCTh PYKOBOJCTBOBAaThCS B CBOEH JEATENIBHOCTH COBPEMEHHBIMU
MPUHITUTIAMH TOJIEPAHTHOCTHU, JUAJIOTA U COTPYTHUYECTBA;

— TOTOBHOCTbH K B3aMMOJICHCTBUIO C KOJIJIETaMH, pab0Te B KOJIJICKTUBE;

— TOTOBHOCTH HCITOJIb30BaTh OCHOBHBIC METOJBI 3aIllUThl OT BO3MOJKHBIX
MOCJIC/ICTBUN aBapuid, KaTacTpod), CTUXUMHBIX OCICTBUIA;

— o0Omamanue HaBbIKaMu Oe€30mMacHOW paboThl BO BpeMs MPOEKTHO-
UCCIICIOBATENIbCKOM W DKCIEPUMEHTAIbHOW  NIEATEIBHOCTH,  MpH
HCIIOJIb30BaHUU JJa00PaTOPHOTO 000PYI0BAHUS;

— CIIOCOOHOCTh  WCMONB30BaTh MPUOOPETEHHbIE 3HAHWA W YMEHHUS B
MPAKTUYECKOHN JEATETHHOCTH M TIOBCETHEBHOM JKU3HU TSI COOTIOJICHUS MEP



npo(UIAKTUKNA OTPaBJIEHUH, BUPYCHBIX U JIPYTHX 3a00JeBaHHi, CTPECCOB,
BPEIHBIX IPUBBIYEK (KypEHUS, AIKOr0JIM3Ma, HAPKOMaHUH);

IIpaBWJI MIOBEJICHUS B IPUPOIHOM CPELE;

TFOTOBHOCTh K OKAa3aHUIO MEPBOM MOMOIIM MPU TpaBMaX, MPOCTYIHBIX H
JIpYrux 3a00J€BaHUAX, OTPABICHUAX MHUILEBBIMU MTPOTYKTAMH;

* METAIIPECAMETHBIX

OCO3HAaHUE  COIMAJIBHOM 3HAYMMOCTH CBOoed mpodeccunodiaganue
MOTHBAIIMEH K OCYIIECTBICHUIO MPO(EeCCUOHANBHON 1eATeIbHOCTH;
MOBBIIICHUE  MHTEJUICKTYAJIbBHOTO  YPOBHSA B  MPOLECCE  U3YYECHUS
OMOJIOTMYECKUX SIBJICHUN;

BBIIAIOIIUXCS TOCTHKEHUIN OMOJIOTUH, BOLLIEIINX B O0IIEUEIOBEYECKYIO

KYyJIbTypY,
— CJIO)KHBIX M IPOTHUBOPEYMBBIX IYTE€W Pa3BUTHS COBPEMEHHBIX  HAy4HBIX

B3IJISIIOB, WJACH, TEOpHWil, KOHIENIUH, THUrnoTe3 (0 CYIHOCTH W
MPOUCXOXKJICHUM >KM3HM, YEJIOBEKa) B XOJe pabOThl C pPa3IuYHBIMHU
HMCTOYHUKAMU HWH(OpMaIuu;

CIIOCOOHOCTh OPTraHU30BBIBaTh COTPYAHUYECTBO €IMHOMBIILICHHUKOB, B
TOM 4YHUCJA€ C HCIOJb30BAaHUEM  COBPEMEHHBIX  HMHGOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTH;

CIIOCOOHOCTh TMOHUMATh MPHUHIUIIBI YCTOWYMBOCTH U MPOAYKTUBHOCTHU
JKMBOW TPUPOABI, MYyTH €€ HW3MEHEHHWS II0JI BIMSHUEM AHTPOIIONCHHBIX
(dhakTOpoB,  CIIOCOOHOCT, K  CHCTEMHOMY  aHAIHW3y  TJI00QJTBHBIX
AKOJIOTUYECKUX TMPOOJIeM, BOMPOCOB COCTOSIHUSI OKpPYXaloIIell cpeabl U
pALMOHATIBHOTO UCTIOIBb30BAHUS NPUPOIHBIX PECYPCOB;

yMEHHE OOOCHOBBIBAaTH MECTO M POJIb OHOJIOTUMYECKUX 3HAHUU B
MPAKTUYECKON JEATEIbHOCTH JIFOJIEH, Pa3BUTUHA COBPEMEHHBIX TEXHOJIOTHH;
OTIPENICIIATH JKMBBIC OOBEKTHI B IPUPO/IE;

IIPOBOJNTh HAOMIOJECHUS 3a DKOCHCTEMaMH C IIEJIbI0 WX OIHCAHHUSIH
BBISIBJICHUS] €CTECTBEHHBIX U aHTPOIIOI€HHBIX U3MEHEHUI;

HaxXOJUTh U aHAJM3UPOBATH UH(OOPMAIIUIO O )KUBBIX O0OBEKTaX;
CIIOCOOHOCTh TMPUMEHSATh OHOJIOTHYSCKHE M SKOJIOTHYCCKHE 3HAHUS s
aHaJju3a MPUKJIAAHBIX MTPOOJIEM XO3SIUCTBEHHOM eI TENHHOCTH;
CIIOCOOHOCTh K CaMOCTOSITEJIbHOMY  TPOBEACHHUIO  HCCIIETOBAaHUM,
IIOCTAHOBKE  €CTECTBEHHO-HAYYHOTO  JAKCIIEPUMEHTA,  MCIOJb30BAHUIO
WH(POPMAITMOHHBIX  TEXHOJIOTHM UL pelleHusT  HAy4YHbIX U
poheCCHOHANIBHBIX 33134,



— CMOCOOHOCTH K OIIEHKE ATHUYECKUX ACTIEKTOB HEKOTOPBIX HCCIICOBAHUN B
o0nacTu OMOTEXHOJIOTUH (KJIOHHpOBaHHUE, UCKYCCTBEHHOE
OILTIOIOTBOPEHHE);

* Ipe/IMETHBIX:

— c(hopMHpPOBAaHHOCTh TMPEACTABICHUN O pOJIM M MecTe Ouonoruu B
COBPEMEHHOW HAyYyHOW KapTHHE MHpa; IOHHMMaHuE poJii OWUOJIOTMH B
(opMUpOBaHNUU KPYro3opa U (PyHKIMOHAIBHOW IPaMOTHOCTH JUIsl PELICHHUS
IIPaKTUYECKUX 3a]1a4;

— BJIAJICHHE OCHOBOIOJATAIOUIMMHU NOHATUAMHU U MPEACTABICHUAMU O KUBOU
pupoze, €€ YpPOBHEBOW OpraHM3aluyd W 3BOJIOLWH; YBEPEHHOE
M0JIb30BAaHUE OMOJOTMYECKON TEPMHUHOJIOTUEN U CUMBOJIMKO;

— BJIaJICHHE OCHOBHBIMM METOJaMHU HAyYHOI'O ITO3HAHUS, UCIIOJIb3yEMBIMU IIPU
OMOJIOTMUECKUX HCCIEIOBAaHUAX JKHUBBIX OOBEKTOB M HSKOCHUCTEM: OIHCAHUEM,
U3MEPEHUEM, NTPOBEICHUEM HAOJIIOICHUI; BHIBICHHE U OLIEHKA aHTPOIIOTE€HHBIX
W3MEHEHUI B IPUPOJIE;

— c(hOpPMUPOBAHHOCTh YMEHUM OOBSCHATH pPE3YyJbTaThl OUOJOTHYECKUX

HKCIEPUMEHTOB, PEIIaTh AIEMEHTapHbIE OUOJIOTMYECKUE 3aJauH;

— c(hopMHpPOBAaHHOCTh  COOCTBEHHOM  MHO3UIMM IO  OTHOLIEHUIO K
OMOJOrMYecKOM HMH(POpPMALMK,  IMOJIYYaeMOM H3 pa3HbIX HCTOYHHKOB,
[J100abHBIM SKOJOTUYECKUM MPOOJIEMaM U MyTSIM UX PEIICHHUS.

1.4, Koau4yecTBO 4YacoB Ha OCBOeHHMe padouyeid mNporpaMmbl y4eOHOM
AUCHHUTIIMHBI
O06bem obpazoBaTenbHOM Harpy3ku - 108 yaca, B ToM uucie:

— TeopeTudeckoe o0yuenue - 91 gac;

— IPaKTUYECKHE 3aHATHS — 17 4acos.



2. CTPYKTYPA Y COJEPKAHUE YYEFHOUW JUCIUILINHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI H BUbI Y4eOHOH padoThl

Bun yueOHoit padoThl

Oo0BeM 4acoB

O0bem 00pa3oBaTe/IbHON HATPY3KHU 108

Bo B3auMoeiicTBHU ¢ NpenogaBaTejieM 108

B TOM YHCJIE:

TEOPETUUECKOE 00yUeHUE 91
NPAKTUYECKUE 3aHATHUS 17

BueaynuropHasi camocTosiTeJIibHAsA padoTa (Bcero)

[IpomesxyTouHas arrecranus B popme
nudpepeHInpoBaHHOTO 3aueTa




2.2. TemaTu4yecKui NJIAH U COAEPKaAHNE Y4eOHOU AUCHUILIHMHBI «BuHoJorns».

HanmenoBanmue Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie U MPaKTUHYECKHe PA00THI, CAMOCTOSITE/ILHASA O0bem | YpoBeHb
pa3/iesioB U TeEM padora 00y4yaImmxcs 4acoB 0CBOEHMSI
1 cemecTp
Benenmne Copep:kaHue y4eOHOTro MaTepuaia
OOBeKT M3ydyeHHs] OMOJIOTMU — KHBas npupopa. IIpu3HaKW >KHUBBIX OpraHu3MoB. MHOrooOpasue
YKUBBIX OPTaHU3MOB.
YpoBHEBasg OpraHu3anys >KMBOW IPUPOABI U 3BOJMIOLMA. MeTonbl IO3HAHMS KUBOM IPUPOIBL.
OO61re 3aKOHOMEPHOCTH OHOJIOTHH. 2 2
[Ipeamer uzyuenust oboOmaromero kypca «buonorusiy», nenu u 3anauu Kypea. M3yueHne oCHOBHBIX
3aKOHOMEPHOCTEH BO3HHUKHOBEHUS, Pa3BUTHA W CYILIECTBOBAHMS JKM3HM Ha 3eMJIe U COBPEMEHHOH ee
OpraHu3aIyy.
Ponp Ouonorun B GOpMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI MUpa H B
MPAKTUYECKON JesITeNIbHOCTH Jitoaei. CoOItoieHre paBuil MOBEACHUS B PUPOjIe, OepeKHOE OTHOIIEHUE K
OMOJOrMYeCKUM 00bEKTaM (PaCTEHUSIM U KUBOTHBIM U MX COOOIIIECTBaM) M UX OXpaHa.
Ooyuawiumiicsi 10J:keH 3HATH/IIOHUMATD: Ymerb:
1. OcHOBHBIE MTOJIOKEHUS KIIETOYHOU TeOpUn 1. TIpuBoauTh mpUMEphl, 000CHOBBIBAIOIINE KIETOUHOE CTPOCHUE YKUBBIX
2. OCOOCHHOCTH CTPOCHHUS U TIPOIECCOB KUZHECATSIILHOCTH KIIETOK, OpraHU3MOB
UX TPAKTUYECKYIO 3HAUUMOCTh 2. HaGnrogath v OMHUCHIBAThH KJIETKU Ha TOTOBBIX MUKpOIIpenapaTax
3. OCOOEHHOCTH CTPOCHUS M KUZHENACATEIILHOCTH BHPYCOB 3. Ompenensats pons JJHK kak HocuTeNst HacIenCTBEHHON HH(DOpMaIUH
4. PaboTaTh C €CTECTBEHHO — HAY4YHOI HHpOpMaIIeit
Coaep:xaHue yueOHOro MaTepuaJia 15
PA3JEJI 1. XuMuveckass opranusaums Kierku. Knertka — sneMeHTapHast KuBasi CUCTEMA U OCHOBHASI CTPYKTYpPHO-

YdyeHue o0 KJIeTKe

(bYHKHHOHaHBHaH CANHUIA BCCX JKUBBIX OPraHU3MOB. KpaTKaSI HUCTOPUA U3YUCHUS KIICTKH.




Xumuueckasi opraHm3zanusi kieTku. OpraHndeckue M HEOPTaHWMYECKHE BEIIeCTBA KIETKH U KHBBIX
opranu3mMoB. benku, yrieBo/ibl, JIUIU/IbI, HYKICUHOBBIE KHCIOTHI U UX POJIb B KIIETKE.

Crtpoenne u ¢QyHkuuu KiIeTku. [Ipokapuormueckne W JYKapUOTHYECKHE KIETKH. BHpyCHl Kak
HekyeTouHast (opma KU3HM M WX 3HadeHue. boprba ¢ BuUpycHbiMu 3aboneBanusmu (CIIUJ w ap.)
[uromnasma u kinerouyHas meMmOpana. OpraHouabl kjieTku. OOMEH BElIECTB M NPEBpAIICHHUE SHEPIUU B
kietke. [macTuueckuii 1 SHEPreTHUYeCKUuii 0OMEH.

Crpoenue u ¢pynkmun xpomocom. JJHK — nHocuTens HacnenacrBenHoi mHpopmanuu. Permukanus JTHK.
I'en. 'enetnyeckuii koxn. buocuures Oenka.

KusHenHblii muka kJierku. Kietkm W uX pa3HoOOpaswe B MHOTOKJICTOYHOM OpraHHU3ME.
Juddepennnpoka kietok. Knerounas reopus ctpoeHus: opranu3zmon. Muto3s. llutokunes.

IIpakTnueckoe 3anaTue NelHaGnroneHue KiIeToK pacTeHU U )KMBOTHBIX 110J] MUKPOCKOIIOM Ha TOTOBBIX 1
MUKpOIpeInaparax, UX OlUCaHueE.
IIpakTuyeckoe 3ansiTue Ne2lIpurotosieHne 1 ONMCaHuEe MUKPOIIPETIAPATOB KJIETOK PAaCTEHUIA. 1
IIpakTnuyeckoe 3aHsTHe Ne3CpaBHEHHME CTPOCHMSI KIETOK PACTEHUH U JKMBOTHBIX I10 TOTOBBIM 1

MUKpOIpenaparam.

Oo0vyaomuiics I0JkKeH 3HATL/HOHUMATD: YmMmerh:

1. CymHOCTb MPOIECCOB Pa3MHOKEHHUSI, OTIII0IOTBOPEHUS 1.

2. BI/IOHOFI/I‘-ICCKyIO TCPMHUHOJIOTUIO U CUMBOJIMKY

N

OOBSCHATH POJICTBO KUBBIX OPraHU3MOB, OTPULIATEIILHOE BIUSHUE
QJIKOT0JIs, HUKOTHHA, HAPKOTHUYECKUX BEIIECTB HA HMOPHOHAILHOE U
OCTAMOPHOHAIBHOE PAa3BUTHE YEIOBEKA

CpaBHUBATh 3apOJIbIILIEH YETIOBEKA U JPYTUX )KUBOTHBIX

Haxoauthk nHpopmaiuio o 6MoJ0rn4eckiux 00beKTax B pa3IudHbIX

HCTOYHHKAX

PA3JIEJI 2
Opranusm.
PasmHoxeHHnE U
I/IHZII/[BI/[)IyaJH)HOGE
pa3BuTue
OpraHu3MoB

Conep:xanue yueOHOro MaTepuaJa

Pa3muo:kenue oprannzmon. Opranusm — euHoe 1enoe. MHoroo0pasue opranu3MoB.

PazMHOKeHHe — BakHelIIee CBOWCTBO KHBBIX OpraHu3MoB. [lonoBoe u Oecronoe pa3MHOXeHHE. Melio3.
O06pazoBaHue MOJOBBIX KJIETOK U OIJIOJJOTBOPEHHUE.

NuuBuayajibHOe pa3sBUTHE OpPraHu3mMa. OMOpPHOHAJIBHBIA 3Tanm oHToreHe3a. OCHOBHBIE CTaJuu
sMOpuoHanbHOrO pa3Butusa. Opranorene3. I[loctomOpuonanmbHOe pazButHEe. CXOJCTBO  3apOJBIIICH
IIPEICTaBUTENIEH Pa3HBIX TPYIIT MO3BOHOYHBIX KaK CBHUJETENBCTBO MX JBOJIOIMOHHOTO pojacTBa. IIpuunHel
HapylLIeHUH B pa3BUTUM OpraHU3MOB. MHIMBHIyanbHOE Pa3BUTHE 4YEIOBEKAa. PenponyKTMBHOE 3710pOBbLE.
[TocnencTBus BIWSHUS QJIKOTOJIsl, HUKOTMHA, HAPKOTUYECKUX BELIECTB, 3arpPsI3HEHMS CPElbl Ha Pa3BUTHE
YEJIOBEKa.
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MIJICKOIIUTAOIINX KaK JOKa3aTCJIbCTBO X POACTBA.

IIpakTnyeckoe 3ansaTHe Ne 4. BrisiBiieHNnEe IPU3HAKOB CXO/ICTBA 3apO/BIILIEHN YeI0BEKa U APYTUX 1 2

Oo0vyaomuiics I0JkeH 3HATL/HOHUMATD:

1.
2.

3.
4.

XPOMOCOMHYIO TEOPHUIO HACIEACTBEHHOCTH, TEOPUIO I'eHa
3akonsl pacuieruieHust . Menzaemns, He3aBUCUMOTO HacleI0BaHus,
CIIETIIICHHOTO HACJIeZI0BaHUs, OMOT€HETHUECKUI

[TpaBuia TOMUHUPOBAHMS, TUIIOTE3Y YHCTOTHI TAMET

MyTanuu u ux 3HaueHHe B BOSHUKHOBEHUH HACIIEICTBEHHBIX

YmMmerh:

1.

w

OOBSCHATH MPUKJIAIHOC 3HAUCHNE BAKHEUIITUX TOCTHKEHUH B 00JIACTH
OMOTEXHOJIOTHH

CocCTaByATh 2IEMEHTAPHBIC CXEMBI CKPEITUBAHUS

Hcnonb30BaTh MpHOOPETEHHBIC 3HAHUS B IPAKTHYCCKOM JIeITeIbHOCTH
OmnpenensiTh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKIIHH, HILTIOCTPHUPOBATH

3a00s1eBaHUil

UX Ha rpadukax

PA3JIEJI 3
OcCHOBBI reHeTUKH
M CeJIeKINU

Coaep:xaHue yueOHOro MaTepuaJia

OCHOBBI y4eHHSI 0 HACJIEICTBEHHOCTH U M3MEHYHUBOCTH. ['eHETHKAa — HayKa O 3aKOHOMEPHOCTSIX
HACJEACTBEHHOCTH M HW3MEHYMBOCTH OpraHu3MoB. [. MeHaenp — OCHOBONOJIOXHUK TE€HETHKHU.
['eHeTnyeckass TEPMHHOJOTHS M CHMBOJIMKA. 3aKOHbl T'€HETUKH, YyCTaHOBIEHHble [. Menzgenem.
MonoruOpugHOE ¥ JUTHOPUAHOE  CKPCIIMBaHWE  XPOMOCOMHAs  TEOpPHUS  HACIICJICTBECHHOCTH.
BzanmoneiicrBue renoB. I'eneruka mosna. ClenyieHHOE C MOJOM HacjleIOBaHHE. 3HAYECHHE T'€HETUKH I
CeJICKIINH U MeAWIMHBI. HacencTBeHHbIe 00JIe3HH YeIIOBEKA, MX MPUYMHBI U TPO(QUIaKTHKA.
3akoHOMepHOCTH  M3MeHYMBOCTM. HacnencrtBeHHas, WM T€HOTUIIMYECKas,  HU3MEHYMBOCTD.
MopaudukaimonHasi, Wik HEHACIEJACTBEHHAs, U3MEHYUBOCTh. [ eHeTHKa denoBeka. ['eHeTHka U MeauIHa.
MarepuanbHble OCHOBBI HACJIEICTBEHHOCTH U U3MEHUYUBOCTU. ['eHeTHKa 1 3BONMIOLIMOHHAs Teopust. ['eHeTuka
MO YJISALIAMN.

OCHOBBI CeJIeKIMH PACTEHHUH, )KUBOTHBIX U MHKPOOPraHM3MOB. ['eHeTMKa — TeopeTHudecKas OCHOBa
cenekiuu. OJIOMAITHUBAHUE JKMBOTHBIX M BBIPANIMBAHHUE KYJIbTYPHBIX PACTEHUN — HaAYaJbHBIE ITAIlbI
cenekunu. Yuenue H.M.BaBuioBa o 1eHTpax MHOT0OOpasusi U MPOUCXOXKACHUS KYIbTYpHBIX pPacTeHHH.
OcCHOBHBIE METONBI CEJeKIHUU: TUOPHAM3AIMA W HUCKYCCTBEHHBIM OTOOp. (OCHOBHBIE JOCTHXKEHUS
COBPEMEHHOM CENEeKIIMU KYJIbTYPHBIX pACTE€HUM, JOMAIIHUX SKUBOTHBIX M MHUKPOOPTaHU3MOB.
buotexHonorus, ee TOCTHKEHUS U TIEPCIIEKTUBBI Pa3BUTHS. DTHUECKHE aCMeKThl HEKOTOPBIX JTOCTHKEHUM B
ouorexnonornu. KionnpoBaHue )KUBOTHBIX (IMTPOOIEMBI KJIOHUPOBAHUS YEIIOBEKA).
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IIpakTnueckoe 3ansaTue NeSCocraBieHHEe NIPOCTEHIINX CXEM MOHOTHOPUIHOTO M JUTHOPUIHOTO
CKpEILMBAHUS.

IMpakTunyeckoe 3ansaTne Ne 6Pemenre reHeTHUECKHUX 3a71ad.

IIpakTnyeckoe 3ansiTue Ne 7 AHanu3 peHOTUTNUYECKON H3MEHYUBOCTH




IIpakTuyeckoe 3ansaTue Ne 8 BhIsiBICHHE HCTOYHUKOB MYTareHOB B OKPY KaIoIIeH cpesie (KOCBEHHO) U 1 2
OLICHKA BO3MOJKHBIX IOCJIEICTBUI UX BIMSHUS HA OPTaHU3M.
KonTtpouabnas padora 1
2 ceMecTp
OOyyarommiicss 10/keH 3HATH/IIOHUMATD: Ymern:
1. Bxian BenMKUX YYEHHBIX B (hOpMHpOBaHHE COBPEMEHHOMN 1. BoisaBnsATh NpUYUHBI U (HAKTOPHI BOIIOIUH, U3MEHIEMOCTH BUI0B
€CTECTBEHHO — Hay4YHOU KapTUHbI MHpa 2. OueHHBaTh CYIIHOCTb THIIOTE3 MPOUCXOXKICHHS KU3HH
2. CtpykTypy BHIa 3. OmnwuceiBaTh 10 MOP(POIOrHIECKOMY KPUTEPHIO OCOOEHHOCTH BHUJIOB
3. buopaznoobpazue 4. BbISBIATH IPUCTIOCOOTICHUS OPTaHU3MOB K CpeJie OOMTaHus
4. OCHOBHBIE 10JIOKEHUS TEOPUH IBOJIIOLIUI
5. CylIHOCTb YCI0KHEHUS KUBBIX OPIraHU3MOB Ha 3eMJI€ B Ipoliecce
SBOJIIOLUN
PA3EJI Coaep:xaHue yueOHOro MaTepuaJia
4 Ilpouncxoxnenne | [lpoucxosknenue U HaYadbHbIE 3TANbI PAa3BUTHS KU3HH HA 3emuie. [ UMOTE3BI MPOUCXOXKICHUS KU3HH.
U pa3sBUTHE KM3HH | VI3yueHHEe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMKHOBEHMSI, Pa3BUTHSI U CYLLECTBOBAHHUS XU3HU Ha 3eMIle.
Ha 3em.e. YcnoxHeHne >KMBBIX OpPraHM3MOB B MpOIECCe HIBOJIONHMH. MHOroodpasue >XKMBOro MHupa Ha 3emie U
JBOJTIOLIOHHOE COBpPEMEHHAas €ro OpraHu3alusl.
y4eHmue. Hcropusi pa3BuTHsi 3BOTIONMOHHBIX Maeli. 3HaueHue pabor K.JIunnues, XK.b.Jlamapka B pa3zButum 14
SBOJIOIMOHHBIX HAeH B Ouonoruu. DBomronmoHHoe yuenue Y. [lapsuna. EcrectBenHsiii otGop. Poib
HBOJIIOLMOHHOTO y4eHHs B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA.
Muxkpo3Bosaonuss U MakpodBosawouus. Konuenuus Buaa, ero kputepuu. [lomynsuuss — CTpyKTypHas
€IMHMIIa BHMJA U OBOMIONMM. JIBrmkymme cuibl 3Bomrouud. CHHTETHYECKass TEOpHUs DBOJIIOLHU.
MUuUKpO3BOTIOIHUS. CoBpeMeHHbIE MIpeACTaBICHUS 0 BH1000pa30BaHUU (C.C.YerBepukos,
N.N.Imansrayzen). Maxkpospomonust. JlokazatenscTBa 3Bomtonuu. CoxpaHeHHe OHOJIOrHYecKoro
MHOroo0Opasusi Kak OCHOBa YCTOMYMBOCTM OuOC(pepbl M NPOTPEecCHUBHOrO €€ pa3BuUTus. IlpuuuHsbl
BbIMUpaHUs BUAOB. OCHOBHBIE HAaNpaBICHHs HBOJIOLIMOHHOIO TMporpecca. buosormdeckuil mporpecc u
OMOJIOTMYECKHI perpecc.
IIpakTnyeckoe 3anaTre Ne9 AHanu3 U OLEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HH. 1
IIpakTnuyeckoe 3ansiTue Ne 10 Onncanue oco6eit Buaa mo MophoJoruueckoMy KpUuTepuio 1
IIpakTnueckoe 3ansitue Ne 11[Tpucnocobiaenrne opraHu3MoB K pa3HbIM cpejiaM 00MTaHus (K BOAHOIM, 1
Ha3€MHO-BO3yIIIHOM, MTOYBEHHON

OOyuarommiicss 10J7keH 3HATH/IIOHUMATh: \ YMerb:




1. T'unore3b! NPOMCXO0XKIEHUS YETIOBEKA

1. AHanu3upoBaTh U OLEHUBATH Pa3JINYHbIE TUIIOTE3BI O CYIIHOCTH,

2. JlokazarenbCTBa pOJICTBA YENOBEKA C MIICKOMUTAIOIIUMHU MIPOUCXOXKICHUU YeJIOBEKa
KUBOTHBIMHU. 2. JlokaspIBaTh POACTBO YKUBBIX OPTAHU3MOB
PA3JEJI 5. Conep:xkanue y4eOHOIro MaTepuaa
IMpoucxoxnenue AHTpomnorene3. OBojonus mnpuMaToB. (CoOBpeMEHHbIE THUIOTE3bl O MPOUCXOXKIECHUU YEJIOBEKa. )
YyeJIoBeKa. Jloka3zaTenbCcTBa POJICTBA YEIOBEKA C MICKOIMUTAIOIIMMU YKUBOTHBIMH. DTaIlbl SBOJIIOIH YEIOBEKA.
YesioBeueckne pachl. PoJICTBO U €IMHCTBO MIPOUCXOXKICHUS YelIOBeUeCKHuX pac. Kputnka pacusma.
IIpakTuyeckoe 3ansaTue Ne 12 AHanu3 U OLIEHKA Pa3IMYHBIX THIIOTE3 IPOUCXOXKICHUS YEIIOBEKA 1
Ooyuawiumiicsi 10J:keH 3HATH/IIOHUMATD: Ymerhb:
1. OcHoBuble onoxxenus yuenus: B.W. Bepuanackoro o 6uocdepe 1. OOBIACHATH YCTOWYHBOCTD, PA3BUTHE U CMEHBI SKOCUCTEM
2. KpyroBopoT BeIiecTB U MpeBpaIicHre YHEPTUU B IKOCUCTEMAX U 2. Pemiate 3KOJIOTHYECKUE 337291
o6uocdepe 3. CocTtaBnsTh CXEMBbI IEpEHOCA BEIIECTB U Mepeiayll SHEPTUU B
3. TI'moGaybHBIE HKOJOTHYECKUE MTPOOIEMBI HKOCHUCTEMAX
4. CTpyKTypy KOCHCTEMBI 4. BBIABISTH aHTPOIIOT€HHBIE U3MEHEHUSI B SKOCUCTEMAaX CBOEH MECTHOCTHU
PA3EJI 6. Conep:xanue yueOHOro MaTepuaJia 22

OCHOBBI DKOJIOTHH

JKOJIOTHSI — HAYKA 0 B3AaHMOOTHOIICHUSIX OPTAaHM3MOB MEK1Y CO00H M OKpY Karomei

cpenoii. Dxonoruyeckue GakTOphl, UX 3HAUYCHUE B KU3HU OPTaHU3MOB. DKOJIOTHYECKHUE CUCTEMBI. BumoBas
U IPOCTPAHCTBEHHAs CTPYKTypa HSKOCUCTEM. [IMieBble CBsI3U, KPYroBOPOT BEILECTB W IPEBpALICHHE
OHCPIrMr B OJOKOCHCTCMaAX. Me)KBI/II[OBI)IG B3aMMOOTHOIICHHUA B OJOKOCHUCTEMC. KOHKYPCHIIMA, CI/IM6I/103,
XHUIIHAYECTBO, Napa3suTusM. IIpnunnsl ycroiunBocTH M cMeHBl 3kocucteM. Cykneccuu. MckyccTBeHHBIE
coo011ecTBa — arpo3KOCUCTEMBI U YPOOIKOCHUCTEMBI.

Bbuocdepa — raobanbHas 3xkocucrema. Yuenue B. M. Bepnaackoro o Ouocdepe. Ponb KUBBIX
opranu3MoB B 6nocgepe. buomacca. KpyroBopot BaxkHeHIINX OMOTEHHBIX 3JIEMEHTOB

(Ha mpumepe yriepoja, a3oTa u jp.) B 6uocdepe.

Buocpepa u yesoBek. M3menenus B Ouoctepe. Ilocnencrsus nesTeabHOCTH 4elloBeKa B OKpYKarolein
cpene. BozneiicTBue mpon3BOICTBEHHON IE€ATEILHOCTH Ha OKPYKAIOUIYI0 cpeay B o0nacTu cBoel Oynyien
npodeccun. ['nmodanbpHbIe HKOIOTHYECKUE MPOOJIEMBl M IYTH UX PELIeHHs. DKOJIOTUS KaK TeOpeTHUYecKas
OCHOBA PAIlMOHAJIBHOTO MPUPOIONOIb30BaHUs U oxpaHbl npupoasl. Hoocdepa. IlpaBuna nosenenus nroaei
B OKpYy’Karolled mpupoJHoi cpene. bepexHoe OTHOIIEHHE K OMOJIOTMYECKUM OOBEKTaM (pacTeHUsIM H




JKHUBOTHBIM U UX COO6IJ.[€CTB8.M) " UX OXpaHa.

IIpakTnueckoe 3ansaTue Ne 13 OmnucaHue aHTPONOTEHHBIX W3MEHEHUN B €CTECTBEHHBIX MPHPOIHBIX 1 2
nanamadTax cCBOeH MECTHOCTH.

IIpakTnueckoe 3ansaTue Nel4 CpaBHUTENIBHOE ONMHMCAHWE OJHOM W3 €CTECTBEHHBIX NMPUPOIHBIX CHCTEM 1 2
(HampuMmep, Jieca) U KaKOH-HUOYAb arpOIKOCHCTEMBI (HallpuMep, MIIEHUYHOTO IMOJIs).

IIpakTnueckoe 3ansitue Nel5 CocraBieHue CXeM MepeAayd BEUIECTB M 3HEPIUU IO LENSAM IUTAHUS B 1 2
IIPUPOJHOM SKOCHCTEME U B arpoLeHO3e.

IpakTuuyeckoe 3ansaTHe Nel6 Ommcanue W TPAKTUYECKOE CO3JAHHE WMCKYCCTBEHHOW 3KOCHUCTEMBI 1 2
(IpecHOBOIHBIN aKBApUYM).
IpakTuyeckoe 3ansaTue Nel7 PemeHne 5KoI0rHuecKux 3aad. 1 2
Ooyuawimiicsi 10J:keH 3HATHL/IOHUMATh: Ymern:
1. Mopdodusnonaorniueckyro opraHi3auio KUBbIX OPraHu3MOB 1. OmpenensaTs ucnonb3oBaHue MOPPOGU3NOTOTHIECKYIO OpTraHU3AIUI0
2. TlpuHUOMTIBI UCTIONB30BaHUS B XO3SICTBEHHOM IEATELHOCTH JIFOCH YKUBBIX OPIraHU3MOB JUISl CO3/JaHUSI COBEPIICHHBIX TEXHUUECKUX
MOp(ODYHKIIMOHATIEHBIX YePT OpraHU3alliy PACTEHUN U JKUBOTHBIX. CUCTEM
2. Haxomuth mHPOpMAIINIO O OHOIOTHIECKHX 00BEKTaX
PA3JIEJ 7. Coaep:xanue yueOHOro MaTepuasa
BUOHUKA 2 2

Buonuka kak oaHO H3 HamnpaBJjeHMil Ouonorum u KubepHeruku. PaccmoTpeHue OMOHUKON
ocobeHHoCcTell MOPGHODU3HNOTOTUUECKOW OpraHU3allud >KUBBIX OPraHU3MOB M WX HCIIOJIB30BAHUSA IS
CO3/1aHHS COBEPLIEHHBIX TEXHUYECKUX CUCTEM U YCTPOWCTB IO AaHAJIOTUU C KUBBIMU cucTeMamu. [IpuHIumns!
U TpUMEpPbl HUCHOJb30BaHUS B XO3SHUCTBEHHOW JEATENBHOCTU JIOAEH MOpPHOPYHKIMOHANBHBIX YepT
OpraHM3aly PaCTEHUN U )KUBOTHBIX.

JAuddepenunpoBanHblii 3a4€T. 2

Bcero: 108




3. YCJIOBUA PEAJIMZALINN IMPOT'PAMMBI YYEBHOHN
JAUCHUTIJIINHBI
3.1. MarepuajbHO-TeXHUYECKOE 00ecriedeHue
Peanuzanust yueOHON NTUCHMIUIMHBI TpeOyeT HAIUUUS y4eOHOTro KaOWHeTa
OMOJIOTHH.
O0OopynoBanmne y4eOHOro KaduHera:
1. [locagoyHble MeCTA 110 KOJIUYECTBY 00YUaAIOIIUXCS.
2. Pabouee MecTO mpenoaBaTes.
Texnnuyeckue cpeacTBa 00y4eHus :
1. MynbTuMenna npoeKTop; dKpaH.
2. IlepcoHanbHBIA KOMITBIOTED C JTUIIEH3MOHHBIM POrPAMMHBIM 00E€CTICUCHUEM.
3.¥YcTpoiicTBa BhIBOA 3BYKOBOW MH(OPMAIIMHU: 3BYKOBBIE KOJIOHKH M HAYIITHUKH.

3.2. UudopmanmoHHoe odecnevyeHue 00ydeHus.
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JOIOJHHUTEJIbHOMN JIUTePaTyphbl

OCHOBHBIE HCTOYHUKHU:

1. buonorusa nns npodeccuid U CHEUAIbHOCTE TEXHUYECKOTO U €CTECTBEHHO —
Hay4yHOTo npoduiiein: yueOHuk s cryd. yupexaenuit CI10/B.M.KonctantuHoB
u Ap.-M.:m3maTenbckuid eHTp «Axkagemus», 2015.-320c.

JlonmomHUTEIbHBIE UCTOYHUKHU:

1. buonorus. 10-11 kmaccer: yue6. s o6meoOpa3oBaT. OpraHu3aliuii ¢ MpuJl.
Ha OJJEKTpOH. HocuTene: Oa3oBeii ypoBeHb /JILH. Cyxopykora, B.C.
Kyyumenxko, T.B.MBanoga. - M.: [Ipocsemienue, 2014.
Axanemuk. CroBapu u sHImKIoneaun. http://dic.academic.ru/

Bonbmas coserckas anuuknonequs. http://bse.sci-lib.com
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCHHUIIJINHBI

Kontposis u

OIICHKa PE3yJbTaTOB OCBOCHMUA

y4eOHOM  AMCIHUTLINHBI

OCYULIECTBJISIETCS pPENoJaBaTelieM B NpoLEcce MPOBEACHUS IMPAKTUYECKHX,
TECTUPOBAHMS, & TAKKE BBHIITOJTHCHHS 00YUYAIOMUMHUCS WHINBUYATbHBIX 3aIaHUMN,
MIPOEKTOB, UCCIIEAOBAHUM.

@®opMbI U METOAbI

Pe3yabTarsl
oByueHns XapakTepucTHKA OCHOBHBIX BH/I0B KOHTPOJISI M OLIEeHKH
AeATeJIbHOCTH pe3yJbTaToB
o0yueHust
Benenne - O3HakoMJIeHHE C OHMOJOTHYECKUMH CHCTeMaMu | ¥ TECTHPOBAHUE;
pasHOro  ypOBHS:  KJIETKOM,  Opranusmom, | v’ GHOJOTHYECKHUE
MOMYJISIUEH, 3KOCUCTEMOH, ounocdepoi. JTUKTAHTbI
Onpeznenenue poiau Ouonoruu B (HOPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHBI
MUpa ¥ MPAKTHYECKON JEATEIbHOCTH JIIOCH.
OOyyeHne COOMIOJECHUIO TPaBUI TOBEICHUS B
pUpoJE, OepexKHOMY OTHOLIEHUIO K
OwojornyeckuM  oObekTaM  (pacTeHHsIM |
JKUBOTHBIM M X COOOIIIECTBAM) M UX OXpaHe
XumMuyeckas VMeHHe TIPOBOIMTH CPaBHEHHE XHMMHYECKOW | ¥ OIlEHKa
opraHu3anus OpTaHMU3AINH KUBBIX U HEKUBBIX 00BEKTOB. pe3yIbTaToB
KJIETKH [Tonmyuenue npeacTaBIeHUs O POJIM PraHUYECKUX BBITIOJTHEHUS
Y HEOPTaHWYECKHX BEIECTB B KIIETKE 3aJJaHNH,
v’ TeCTUPOBAHUE;
v OHOJIOrUYECKHE
JTVKTaHTBI
Ctpoenne u | V3ydenne cTpoeHHs KIETOK 3YKapuHOT, CTPOEHHs | v\ OIeHKa
(GYHKIMHU KJIETKH | 1 MHOT00Opa3usi KJIETOK PACTEHUH M KHUBOTHBIX C pe3yIbTaToB
MOMOIIBI0  MHKpompemnaparoB.  HaOmionenue BBITIOJTHEHUS
KJIETOK PacTEeHHUI M )KUBOTHBIX O]l MUKPOCKOTIOM 3aJJaHNH,
Ha TOTOBBIX MHKpOIIpEnaparax, WX oOmucaHue. | v\ OleHKa
[TpuroToBneHre W ONMHCAHWE MHKPOIIPEIAPATOB pe3yJIbTaToB
KIeTOK pacTeHuil. CpaBHEHHE CTPOEHHS KIETOK BBITIOJTHEHUS
pacTeHMii W JKMBOTHBIX 10  TOTOBBIM MPAKTUIECKOTO
MUKpOnpenapaTam 3aHSTHS;
v’ TeMaTH4ecKoe
TECTHPOBAHHUE,;
v’ OHOJIOTHYECKHE
JUKTAHTBI
OO0MeH BelecTB M | YMEHHE  CTPOUTh  CXEMBI  DHEPreTHYECcKoro | v/ oIeHKa
npeBpalleHue oOmMeHa u OuocuHTe3a Oenka. Ilomyuyenue pe3yIbTaToB
IHEPruHu B KJETKe | MPEJCTAaBICHUS O MPOCTPAHCTBEHHOW CTPYKType BBITIOJTHCHHUSI
6enxa, monexkyn JJHK u PHK IIPAKTUYECKOTO
3aHSTHS,
v’ TeMaTH4ecKoe
TECTHPOBAHHUE;
v/ peleHue 3aj1au
Kusnennniii uuka | O3HaKOMJIEHHE C KJIETOYHON TeOpHel cTpoeHus | v OleHKa
KJIETKH OpPraHuM3MOB. YMEHHE CaMOCTOSTEIbHO MCKATh pe3ynbTaToB
JIOKa3aTreiabCcTBa  TOTO,  YTO  KJIeTKa  — BBITIOJTHCHWSI




DJIEMEHTApHAs KUBasi CUCTEMa U OCHOBHAs 3aaHui;
CTPYKTYpHO-QYHKI[MOHAIbHAS ~ €AMHMIA BCeX | ¥ TECTHPOBAHHUE
JKUBBIX OPTraHU3MOB v' OHOJIOrHYECKHE
IAKTAHTEI
Pasmno:kenue OBlajicHHe 3HAHUAMH O PaA3sMHOKEHHHM Kak O | ¥ TECTHPOBAHHE
OPraHu3MoB Ba)KHEHIIIEM CBOMCTBE KUBBIX OPraHU3MOB. v OMOJIOruYecKue
YMeHHe CcaMOCTOSTEIBLHO HaXOJIWTh OTJIMYHS JIAKTAHTHI
MHUTO3a OT Me03a, OMpeeNsisi BOIIOIMOHHYIO
POJIb 3THX BUJIOB JICJICHUS KJICTKU
WuauBuayanbnoe | O3HaKOMICHHE € OCHOBHBIMH  CTaausiMU | v OIIEHKa
pa3BHTHE OHTOTEHEe3a Ha MPUMEpPE PA3BUTHS MO3BOHOYHBIX pe3yJIbTaToB
Opranuszma JKMBOTHBIX. BBIIIOJITHEHUS
YMmenue XapaKTepU30BaTh CTaJun MIPAKTUIECKOTO
MOCTAMOPHUOHAIIBHOTO  Pa3BUTHS Ha MpUMEpe 3aHITHUS,
yenoBeka.  O3HAaKOMIIEHME ¢ OpUYMHAMu | ¥ TECTHPOBAHHE
HAPYIICHUN B Pa3BUTUU OPTaHU3MOB. v OMOJIOTHYECKUE
PazButue yMmeHusT TpaBWIBHO (OPMHPOBATH JIUKTAHTHI
JIOKA3aTeIbHYI0 0a3y 3BOJIOMHUOHHOTO Pa3BHTHUS
JKUBOTHOTI'O MHpPa
WuauBuayanbHoe | BoisiBienwe u onmcaHue TNPHU3HAKOB CXOJACTBA | v OIIEHKA
pa3sBHTHE 3apoJIbIIIeH YelOBEeKa W JPYTHX IMO3BOHOUYHBIX pe3ysIbTaToB
YeJ10BeKAa KaK JIOKa3aTeIbCTBA MX IBOJIOIMOHHOTO POJICTRA. BBIIIOJTHEHUS
[TonydeHune mpencTaBieHUS O TOCICICTBHSIX 3aaHui;
BIIMSIHUS aJIKOTOJS, HHMKOTHHA, HAPKOTHYECKUX | ¥ IMPAaKTHYECKUE
BEICCTB, 3arpsA3HCHHS CpeAbl HA pa3BUTHE U 3aHATHH;
PEIPOAYKTUBHOE 37I0POBBE YEIIOBEKA v’ TeMaTHuyecKue
TECTHI;
v' OHOJIOTHYECKHE
JIUKTAHTHI
3aK0OHOMEPHOCTH O3HakoMIIEHUE C HACJIECTBEHHOMI u | v ouneHka
H3MEHYHBOCTH HEHACIEACTBEHHOH  HM3MEHYMBOCTBIO U €€ pEe3yNnbTaToB
OMOJIOTMYECKOH pOJIbI0 B JBOJIIOIUU  JKUBOTO BBIIIOJTHEHUS
mupa. [lomyueHue mpencTaBieHUs O CBS3U 3aJaHui;
FEHETUKH ¥ MeOMUMHBL  O3HakoMmieHue ¢ | v MPaKTHYECKUX
HACJIEACTBEHHBIMU OOJIE3HSIMHM 4YeJIOBEKA, HX 3aHATHH;
MIPUYUHAMY ¥ POQPIIIAKTHKOM. v’ TeMaTH4yecKue
W3ydyeHue BIMSHUS aTKOTONIM3Ma, HAPKOMAHUH, TECTHI,
KYpCHHS Ha HACJIEACTBEHHOCTD Ha | ¥ Omosorudeckue
BUjeoMarepuane.  AHamu3  (QEHOTUIMUYECKON JTAKTAHTBI
U3MEHYMBOCTH.  BbIsgBjI€HHEe  MyTareHoB B | ¥ pelleHHE 3a1a4
OKpYXaroliei cpere W KOCBEHHas OIlleHKa

BO3MOJXHOTI'O MX BJIWSAHHWA HA OPraHU3M

OCHOBBEI CeJIeKINH

pacreHuid,
KMBOTHBIX U
MHUKPOOPraHUu3MOB

[lonyyeHnue mnpeacTaBieHUss O TEHETHKE Kak O
TEOPETUYECKON OCHOBE celiekuuu. Pa3Butue
MeTarpeaAMETHBIX yMEHUM B rnpouecce
HaxOXXJICHUS Ha KapTe IIEHTPOB MHOTO00pasus u
MPOUCXOXKACHHUS  KYJIbTYPHBIX  pPAacTeHUM U
JIOMAIllHUX  JKUBOTHBIX, OTKpbITBIX H. N.
BapunoBsiM. 3ydeHne MeTOA0B THOpUIN3AIIUU U
HCKYCCTBEHHOIO0 0TOOpa. YMeHue pazouparbcs B
ATUYECKUX AaCHEKTaX HEKOTOPBIX JOCTUKEHUU B
OMOTEXHOJIOTHH: KJIOHUPOBAHWHM >KMBOTHBIX U

AN

OIIEHKAa
pe3yIbTaToB
BBLIIIOJIHEHUS
MIPAKTUIECKOTO
3aHATHUS,;
TECTUPOBAHUE
OMOJIOrHYECKHUE
JIIAKTAHTEI




npobiemax KJIOHUPOBAHMUS YeoBeKa.
O3HaKkOMJIEHUE C OCHOBHBIMHU JIOCTHIKCHUSIMU
COBPEMEHHOI CeJIeKIIMH KYJIbTYpPHBIX PACTCHUI,
JIOMAIIHUX KUBOTHBIX U MUKPOOPTaHHU3MOB

IIpoucxo:xnenue u
HAYaJbHbIE

Tanbl Pa3BUTHA
JKH3HM Ha 3emJie

Ananuz n OLICHKAa Pa3JIMIHBIX TUIIOTE3
MMPOUCXOKACHUA KHU3HHU. HonyquHe
NpEaACTaBICHUA 00 YCIIO0XHCHUHA JKHNBBIX

OpraHU3MOB Ha 3eMJIE€ B IIPOLIECCE IBOITIOLUU.

v’ OlLleHKa

pe3yJIbTaTOB
BBIITOJIHCHUS
3aJJaHuH,

YMeHHe 3KCHEPUMEHTAIbHBIM IyTEM BBISBISATH TeMaTH4ECKHe
aJalITUBHBIE  OCOOCHHOCTH  OPraHU3MOB, HX TECTHI;
OTHOCUTENIbHBIN  xapakTtep. (O3HaKOMIIEHHE C OuoI0rHYecKue
HEKOTOPBIMU  IPEJICTAaBUTENSAMH  PEAKUX U JTUKTAHTbI
MCYE3al0IINX BUIOB PACTEHUN U )KUBOTHBIX.
[TpoBeneHmne ommcanus ocoOed OAHOTO BHAA TIO
MOP(}OIOrHUecKOMY KPUTEPHUIO IIPHU BBIOJIHEHUU
nabopatopHoii  paboTbl.  BblsiBneHMe — uepr
MPUCIIOCOOJICHHOCTH  OPraHU3MOB K  Pa3HBIM
cpenam obOuTtaHusi (BOIHOW, Ha36MHOBO3TYITHOM,
MTOYBEHHOM )

Hcropus W3yueHue Hacienus uejaoBEYECTBA Ha IpUMeEpe OLIEHKa

pa3BUTHA 3HaKOMCTBA c UcTOpUeu pa3BUTUA pe3yNbTaToB

3BOJIIOLIHOHHBIX somonnonHbIX uaei K. Jiunnes, XK. b. Jlamapka BBIIIOJIHEHUS

uaei Y. HMapsuna. OLileHUBaHUE POJIM IBOJIFOLMOHHOTO MIPAKTUYECKOTO
yuyeHuss B (OpMHUpOBaHMM  COBPEMEHHOMU 3aHSTHS,
€CTECTBEHHO-HAYYHON KapTUHBI Mupa. Pa3Butue TeMaTHU4eCKHe
CIIOCOOHOCTH $SICHO M TOYHO H3JlaraTb CBOU TECTHI;
MBICITH, JIOTUYECKU OOOCHOBBIBATH CBOIO TOUKY OHMOJIOTHYecKHe
3peHusi, BOCIPUHUMATh U aHAJIU3UPOBATh MHEHUS JTUKTAHTHI
coOeCeTHUKOB, TpH3HaBas MpPaBO  JPYroro
YyeJIOBEKa Ha NHOE MHEHHE

MukposBoaouuss | O3HakOMJIEHME C  KOHLENUWedl  BHJa, €€ OLIEHKa

U MaKPOIBOJIONUS | KPUTEPUSIMHU, TOA00OpP MPUMEPOB TOTO, UTO pe3yJbTaToB
NONyJsALUST — CTPYKTYpHash €IWHUILIA BHUAA H BBITTOJIHEHUS
sBosolIMK. O3HAaKOMJIEHHE C  JIBXKYLIUMUCS MIPaKTUYECKOTrO
CUJIAMH SBOJIIOLIMM U €€ 10Ka3aTeIbCTBAMHU. 3aHATUS;
VYcBoeHHne TOro, YT0 OCHOBHBIMH HaIlpaBICHUSIMHU TEMaTH4ECKOe
HBOJIFOLIMOHHOTO mporpecca ABIIAIOTCA TECTUPOBAHHUE;
OMOJIOTUYECKHIT ~ Mporpeccud  OMOJIOTHYECKUH OMOJIOTUYECKIE
perpecc  YMEHHE  OTCTaMBaTb MHEHHUE, O JTUKTAHTBI
COXpaHEHUH OHMOJOTHYECKOr0 MHOrooOpa3us Kak
OCHOBE YCTONYMBOCTHU 6uochepsl u
IIPOrPECCUBHOTO €€ Pa3BUTHUA. Y MEHHE BBISBISATh
MIPUYNHBI BHIMAPAHUS BUJIOB

AHTpOMnoOreHes AHanu3 W OLEHKAa pa3JuyHbIX THUIIOTE3 O OIIEHKa
IIPOUCXOXACHUN 4eJoBeKa. Pa3Butue ymeHus pe3yabTaTOB
CTPOUTH JI0Ka3aTeNlbHyl0 0a3y M0 CpaBHUTEIbHON BBITIOJTHEHUSI
XapakTEePUCTUKE  4YeJIOBeKa U MPHUMATOB, IIPAKTUYECKOTO
JIOKa3pIBasi WX pOJICTBO. BbIsiBIEHHE ATarnos 3aHSTHS,
ABOJIIOLIMU YEJIOBEKA TEMaTH4ECKOE

TECTUPOBAHUE,




v’ OuoIornvecKue
JTVKTAHTBI
YesioBeueckne VMeHHe J[I0Ka3bplBaTh PABEHCTBO YEJIOBEYECKHX | ¥ OICHKA
pachbl pac Ha OCHOBAaHMHM WX pOJCTBA W €IUHCTBA pe3yIbTaToB
MpPOUCXOXAeHUS.  Pa3BuTue  TOJNEPAHTHOCTH, BBITIOJTHEHUS
KPUTHKA pacu3Ma BO BCEX €ro MPOSIBICHUIX MPAKTUYECKOTO
3aHSTHS,
v’ TeMaTH4ecKoe
TECTUPOBAHUE
v’ OHOJIOTHYECKUE
JKTaHThI
IKOJIOTHS — M3ydyenne 9SKOJIOTHMYECKHX (AKTOPOB ¥ WX | ¥ TEeMaTHYECKHUE
HayKa o0 BJIMSIHUS HA OpPraHU3MBbl. TECTHI
B3aHMOOTHO- 3HAKOMCTBO C DKOJIOTMUYECKUMHU CHCTEMaMH, WX | ¥\ OHOJIOTHYECKHE
IIEeHUsIX BUJOBOM M HPOCTPAHCTBEHHOH CTPYKTYpPaMH. JTUKTAHTBI
OpPraHHu3MOB VMeHnne OOBSCHATh NPHUYMHBI YCTOWYHUBOCTH U | v\ OIIEHKA
MeKIy co00i CMEHBI 9KOCHCTEM. O3nakomiieHHE c pe3yNbTaToB
U OKpY:Kammeil | ME&XBHUIOBBIMU B3aMMOOTHOUICHUSIMHU B BBITTOJTHEHHS
cpenoii HKOCHUCTEME: KOHKYpEHLIUEH, CUMOHO30M, MIPAKTUYECKOTO
XHUIHUYECTBOM, ITapa3UTU3MOM. 3aHATHS,
VMeHHe CTPOUTh SPYCHOCTh PACTHTEIBHOro | ¥ OICHKA
cooOmiecTBa, NHUIIEBbIC SN 1 CETH B OMOICHO3E, pe3yIbTaToB
a TaKKe SKOJIOTHYECKHUEe MTUPAMHUIBI. BBITIOJTHEHUS
3HaHue OTIMYUTEITHHBIX MIPU3HAKOB 3aJJaHNH,
HCKYCCTBEHHBIX COOOIIECTB — arpo3KOCUCTEMBbI
u ypboskocuctembl. OmnucaHWe aHTPONOTEHHBIX
U3MEHEHUH B  E€CTECTBEHHBIX  IPHUPOJHBIX
naHamadTax CBOC MECTHOCTH.
CpaBHUTENIBbHOE OIHCaHue OJTHOM u3
€CTECTBCHHBIX NPUPOAHBIX CHCTEM (Hampumep,
jJeca) M KakoW-HUOyIb  arpo’KOCHCTEMbI
(Hampumep, NIIEHUYHOTO TOJIS).
CocraBieHue cxeM nepeaay BELIeCTB U SHEPTUu
M0 [EMsM THUTaHUS B TPUPOIHON DKOCHUCTEME U
arpoleHo3e
buocdepa — Osnakomienue ¢ ydenuem B. U. Beprajckoro o | v/ TeMaTHYeCKHe
riaodajbHast ouocdepe Kak 0 rI00aIbHON IKOCUCTEME. TECTHI,
IKOCHCTEMA Haynure nipeicTaBiIeHnst O CXEMe DKOCHCTEMBI Ha | v OHOJIOTHYECKHE
npumMepe Ouocgepbl, KpyroBopoTe BEIIECTB U JUKTAHTBI
MpEeBpaLeHUH dHEPTruu B buocdepe. v’ orleHKa
VYMeHue 10Ka3blBaTh POJb KMBBIX OPraHU3MOB B pe3yIbTaToB
ouocdepe Ha KOHKPETHBIX PUMEPAX BBITIOJTHEHUSI
MPAKTUYECKOTO
3aHSTHS,
v
buocdepa Haxoxnenue cBs3M U3MeHeHUs B Ouochepe ¢ | ¥ TeMaTHYECKHE
YyeJ10BeK MOCHEICTBUSIMU ~ JI€ATEIbHOCTH  YeJlOBeKa B TECTHI,
OKpYyKarollen cpese. v’ OUOJIOTHYECKUE
Ymenue OTpeNeNnsTh BO3/ICHCTBUE JTUKTAHTBI
MIPOU3BOJICTBEHHOM JeSITETHHOCTH Ha | Y OlleHKa
OKPYXKAIOIIYI0 cpeay B obOnacTu cBoei Oymymeit pe3ynabTaToOB
npodeccuu. O3HAKOMJICHHE C TJIOOQJIBHBIMU BBITIOJTHCHUS




9KOJOTHYCCKHMU HpO6HeMaMI/I u YMCHHUE
ONpCAC/IAAITb NYTHU HUX PCIICHUA. Omnucanue u

IIPAaKTUYECKOe co3/laHue HCKYCCTBEHHOMN
JKOCUCTEMBI  (IIPECHOBOJHOIO  AKBapHyMa).
Pemenune 9KOJIOTUYECKUX 3ajad.

JleMOHCTpUpOBaHHE yMEHUsl IIOCTAHOBKU LEJeH
NESTENIbHOCTH,  IJAHUPOBAaHUS  COOCTBEHHOMU
JEATENIBHOCTU JUISl JOCTHKEHHUSI TOCTaBJICHHBIX
nesne, NpeaBUACHUS BO3MOXKHBIX PpE3yJbTaTOB
ATUX JEUCTBUHM, OPraHU3alMU CAMOKOHTPOJIA M
OLICHKH TMIOJIYYEHHBIX pe3yibTatoB. OOydeHue
COOJII0ICHUIO TIPABUII TIOBEJICHUS B IPUPOJIC,
Oepe)KHOMY  OTHOIICHHIO K  OHOJIOTUYECKUM
oObekTaM  (pacTeHHsIM, SKMBOTHBIM H  HX
COOOIIIECTBAM) U UX OXPaHE

MPAKTUYECKOTO
3aHATHS,

buonuka kak
OJIHO M3
HanpaBJeHUI
OMO0JIOTUM H
KHOEepHeTHKHU

O3HakoMJIEHHE C TpUMEpaMM MCIIOIb30BaHUS B
XO3511ICTBEHHON JeSATEIBHOCTH aoaeu
MOpGO(QYHKIIMOHANBHBIX ~ Ye€pPT  OpraHHU3aluu
pacCTeHHMH M JKMBOTHBIX IIpU  CO3JAaHUHU
COBEPILECHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB
II0 aHAJOTUM C KUBBIMHU CUCTEMAMH. 3HAKOMCTBO
C TpyO4YaThIMU CTPYKTYpaMH B XHBOW MPUPOJIE U
TEXHUKE, a’pOIMHAMUYECKUMU u
TUAPOAMHAMUYECKIMH YCTPOMCTBAMM B JKHBOU
IIPUPOJIE U TEXHUKE.

YMeHHe CTpOUTh MOJEIH CKJIaa4aToON CTPYKTYpHI,
VICIIOJIb3YEMBIE B CTPOUTEIIBLCTBE

v' OHOJIOrHYECKHE
JMKTAHTBI

v oneHKa
pEe3yIILTATOB
BBITOJIHEHUS
3aJaHUN;




