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1. MacnopT padoyeii mporpaMmbl y4eOHO# TUCHHILITHHBI

1.1. Mecro y4yeOHOW JMCHMIUIMHBI B CTPYKType OCHOBHOIl 00pa3oBaTe/bHOM
NPOrpaMMmbi:

VYyebnas aucuunianHa OYI1.08 buonorus sBnsercst 0053aTenbHON YacThIO
0011e00pa30BaTENBHOTO NUKJIA TPOTPAMMBI TIOATOTOBKH KBATH(DUIIMPOBAHHBIX pab0YHX,
ciyxkamux B cootBeTctBUU ¢ PI'OC COO mns mpodeccun 35.01.23 Xo3zsiika(uH) ycaap0bl

2. Ilnanupyemble pe3y/bTaThl OCBOEHUS Y4eOHOH THCHMIJIMHBI:

B pamkax mporpammbl ydeOHOH AMCHUIUIMHBI 00YYarOIIMMUCS OCBAaUBAIOTCS YMECHUS H
3HaHUA

V1 —cobmoaath HOPMBI IKOJIOTHYECKOM 0€301MacHOCTH;

V2 —omnpenensTh HampaBiCHHUS pecypcocOepekeHusi B paMkax MpodheccHoHaIbHOM
JEATENbHOCTH TI0 CIEIHAbHOCTH, OCYIIECTBISATh pPadOTy € COOJIOZACHHWEM MPHHIUIIOB
OepeX)ITMBOTO MTPOU3BOJICTBA;

31 -—mpaBwia 3KOJIOTMYECKOM O€30MacHOCTH TMpH BEACHUM Mpo¢ecCHOHaTbHOU
NS TeTbHOCTH,

32 —OCHOBHBIE PECYpCHI, 33/1eCTBOBaHHbIE B TPO(HECCHOHATILHON e TEIbHOCTH.

Kox u popmynupoBka KoMneTeHUHH 3HaHus YMenus
OK 07 ConericTBOBaTh COXpaHEHUIO 31, 32 V1, V2
OKpY’KaIoIllel CpeJibl, pecypcocOepekeHHtIo,
MPUMEHSTH 3HaHUS 00 U3MEHEHUH KJIMMaTa,
MIPUHIIUIBI OEPEXKINBOTO MPOU3BOICTBA,
3¢ (HEeKTUBHO IEHCTBOBATH B UPE3BHIYANHBIX
CUTYaIUSIX

OcBoenue conepkaHusi yueOHOW AUCHUIIIMHBI 00ecreunBaeT JOCTH)KEHHUE CTYIEHTaMU
CIIEIYIOLIUX PE3YyJIbTaTOB:

- IMYHOCTHBIX:

JIP 4 - wHTEepec K pa3iuuHbIM cdepaMm MpohecCHOHATBHONW ACSITEIBHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PEaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIEC IIJIaHbl; TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

JIP 5 - copMuUpOBaHHOCTh POCCHUHCKON TPaXJAHCKOW HICHTUYHOCTH, MATPHOTHU3MA,
YBaXXEHUS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH niepesl PoanHOM, ropaocTu 3a cBOM Kpai,
cBOl0 PonuHy, CBO S3bIK U KYNbTYpPY, IPOILIOE U HACTOSIIEE MHOTOHAILMOHAJIBLHOTO Hapoja
Poccun; 1EeHHOCTHOE OTHOIIEHHME K TOCYAAPCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
MPUPOJHOMY HACIEAMIO, TaMATHUKAM, TpaaulMsaM HapoJoB Poccum, noctmxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOpTE, TEXHOJOTHUSX U Tpyae; UAeHHas YOeXJIEHHOCTb, FOTOBHOCTH K
CIy’keHHuI0 U 3amuTte OTeuecTBa, OTBETCTBEHHOCTH 32 €ro Cyan0y;

JIP 9 - chopmMHupoBaHHOCTH 30POBOTO U Oe30MacHOro oOpasza KU3HU, OTBETCTBEHHOTO
OTHOIICHUSI K CBOEMY 3/I0POBbIO; TOTPEOHOCTh B (PM3NYECKOM COBEPIICHCTBOBAHUU, 3aHATHSIX
CIIOPTUBHO-03I0POBUTEIILHON AEATEIBHOCTBIO; aKTUBHOE HENPUATHUE BPEIHBIX ITPUBBIUEK U UHBIX
¢dbopM mpuunHEHUs Bpena GU3NYECKOMY U TICUXUYECKOMY 3/10POBbIO;

JIP 15 - TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOII00UE;

JIP 18 - TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOM U COLMAIbHOU
HAMpPaBJIEHHOCTH, CHOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSATENIHHO BBIMOIHATH
TaKyr AEATEIbHOCTD.



— MeTalnpeJIMeTHbIX:

Mnl ycraHaBiuMBaTh CYIIECTBEHHBIM IPU3HAK WM OCHOBAHUS JJIsl CpPaBHEHUS,
KIJIacCU(UKAIUU U 0000IICHHS,

Mn2 omnpenensTts e IesITeIbHOCTH, 331aBaTh IapaMeTpbl M KPUTEPUH UX JOCTHKEHUS;

Mn3 BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUSX;

Mn4 pa3BuBaTh KpeaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX IPO0JIeEM;

MnS BiajgeTb HaBbIKAMHM Y4€OHO-HMCCIENOBATEIIbCKOW M IPOEKTHOM JEeSTENIbHOCTH,
HaBbIKaMU pa3pelIeHus! poOieM;

Mn6 cnocoOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOWCKY METOJOB pEHICHHUs
MIPaKTUYECKUX 33/a4, IPUMEHEHHUIO Pa3IMUHBIX METOJOB [T0O3HAHUS;

Mn/7 oBnaneHue BHAAMU JACATEIBHOCTM MO MOJIYYEHHIO HOBOTO 3HAaHMS, €ro
MHTEpIIpEeTallK, IPeoOpa3oBaHNI0 U NPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX CUTYalUsiX, B TOM
YuClie IPU CO3JaHUM YU4EOHBIX U COIUAIBHBIX TPOEKTOB;

Mn8 dopmupoBaHUe HAYYHOTO THIIA MBINIJICHUS, BIAJCHUE HAYYHOW TEPMHHOJIOTHEH,
KIIFOUEBBIMH MOHATHSAMH U METO/IaMU;

Mn9 BBISBIIATh MPHYNHHO-CIICACTBEHHBIE CBSI3U M aKTyaJIM3HpPOBATh 33]ady, BHIIBUTATH
TUIIOTE3Y €€ PELICHHs], HAXOAUTh ApIYMEHTHI IS JJOKA3aTelIbCTBA CBOUX YTBEPXKACHUM, 3a7aBaTh
napaMeTpsl U KPUTEPUHN PELICHUS;

Mnl0 ymMeTp TEepeHOCHTh 3HAHHS B TO3HABATEIBHYIO M TPAKTHYECKYIO0 001acTH
KU3HEACITEIBHOCTH;

Mn20 ctaBuTh npoOIeMBbl U 337a4H, JONYCKAIONIME aTbTepHATUBHBIEC PEILICHUS;

Mnll BnageTh HaBbIKAMHU MOJIyd4€HUS MH(QOpPMAMM U3 HCTOYHHUKOB DPA3HBIX THIIOB,
CaMOCTOSITEIBHO ~ OCYHIECTBIISATh  NOWCK, AHAJIN3, CHUCTEMATH3AllMl0 W  HWHTEPIPETALMIO
nH(pOPMaLUK PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

Mrn12 co3naBaTh TEKCTHI B Pa3IMYHBIX (popMarax ¢ ydeToM HazHaueHUs WHpopManuu u
L[EeJIeBOW ayTUTOPUH, BBIOUPAst ONTUMANIbHYIO (OpPMY MPEACTaBICHUS U BU3yalH3aliu;

Mnl3 ucnonb3oBaTh cpecTBa UHPOPMAITMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI B
pElIeHUH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX M OpPraHU3allMOHHBIX 3a/ad C COOJIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHUs, MPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHOHN 0€30TacHOCTH;

Mk1 pacrio3HaBath HeBepOaIbHBIE CPEICTBA OOIIEHMS, TOHUMATh 3HAYEHHUE COLIMATbHBIX
3HAKOB, PACIO3HABAThH MPEANOCHIIKY KOHGIMKTHBIX CUTYallul U CMSTYaTh KOH(IUKTHI;

Mk?2 noHMMaTh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUIYaIbHOUN pabOTHI;

Mkxk3 npuHUMATH €I COBMECTHON AESITeNbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEHCTBHUS IO €€ JOCTUKEHHUIO: COCTABIIATH IUIaH AEHCTBUMN, paclpeAesiaTh POJIM C yY€TOM MHEHUI
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOU PabOTHI;

Mkxk4 oneHUBaTh KaueCTBO CBOEr0 BKJIaJa M KaXAOr0 Y4YacTHHKA KOMaHIbl B OOLIWI
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPHUSIM;

MKk5 KOOpAMHHPOBATH M BBIMOJHATH PabOTy B YCIOBHUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Mpl caMOCTOATENBHO OCYIIECTBIATh ITO3HABATENIBHYIO JESTEIbHOCTb, BBISBIATH
po0eMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 331a4i B 00pa30BaTeNIbHOM AEITETbHOCTH
U KU3HEHHBIX CUTYaLUsX;

Mp2 caMOCTOSTENTBLHO COCTAaBIIATh IUIAH pEIIEeHHs MPOOJIEMBbl C Y4€TOM MMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U NMPENOYTEHUH;

Mp3 cnocoOcTBOBaTh (GOPMHUPOBAHMIO U TPOSBICHUIO IIUPOKOW 3PYAULIUMH B Pa3HBIX
00J1acTsAX 3HAHUI, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHbD;

Mp4 BnajgeTh HaBBIKAMM IO3HABATENbHOM peQIIeKCHM KaK OCO3HAHUS COBEpIIAEMBIX
JNEVCTBUIM U MBICIUTENBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

Mp5 SMOIIMOHAIBHBIA  MHTEJUIEKT, IIPEIOoJIarao i c(OPMHPOBAHHOCTH:!
CaMOpEryJIMpOBaHMs, BKIKOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBO€ TOBEJICHUE, CIIOCOOHOCTh aalTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH
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TMOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONICH CTpPEMIICHHE K
JOCTHIKEHHIO TIeNId M YCIeXy, ONTUMH3M, WHHIIMATUBHOCTh, YMCHHE ICHCTBOBATh, UCXOMIS W3
CBOMX BO3MOKHOCTEH;

— NpeAMeTHBIX:

311 - chopMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS;
(YHKIIMOHATBEHOUW IPaMOTHOCTH YeJIOBEKA JIJISl PEIICHHUS )KU3HCHHBIX MTPOOIIeM;

3n2 - cpopMHUPOBAHHOCTH YMEHHUS PACKPHIBATh COJCPIKAHUE OCHOBOIIOJIATAFOIINX
OMOJIOTMYECKUX TEPMUHOB U MIOHSTUH: )KU3Hb, KJICTKA, TKaHb, OPTraH, OpPraHu3M, BH/I, IIOTTYJISIIHS,
sKOCHCTEMa, OMoleH03, Ouochepa; MeTabomm3M (0OMEH BEIIECTB M MpPEBpAIEHHE SHEPTUN),
romMeocTas (camoperyisiuus), OMocuHTe3 Oenka, CTPYKTypHash OpraHu3alus >KUBBIX CHUCTEM,
JTUCKPETHOCTh, CaMOPETYJISLUSI, CaMOBOCHPOM3BEACHUE (PEMPOAYKIMsA), HACIEICTBEHHOCTD,
W3MEHYUBOCTh, SHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3alIUS;

3n3 - chopMUPOBAHHOCTH YMEHHSI PACKPHIBATH COJEP)KAHHE OCHOBOTIOJIArAIONINX
OMOJIOTMUECKUX TEOPHUM U THUNOTE3: KJIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM, 9BOJIIOIIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIIOBEKa,

3n4 - chOpMUPOBAHHOCTH YMEHHS DPACKPBIBATh OCHOBOIIOJIArarolife OMOJIOTHMYECcKHe
3akoHbI ¥ 3akoHOMepHOCTH (I'. Menaens, T. Moprana, H.I. Basunosa, 3. ['ekkens, ®. Mromiepa,
K. Bapa), rpaHuUIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

3n5 - mpHoOpeTeHWe OImbITa NMPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOTO ITO3HAHWSA,
WCIOJIb3YEMBIX B OHOJIOTHW: HAOIOJICHHUS W OIKMCAHUS KUBBIX CHCTEM, MPOIECCOB M SIBJICHHUIA;
OpraHM3aIuy U MPOBEICHUS OMOJIOTUIECKOTO SKCIIEPUMEHTA, BBIABI)KCHUS TUTIOTE3, BBISBIICHUS
3aBHUCHMOCTH MEXIy HCCIICTyeMBIMU BEIIMYMHAMH, OOBSICHCHHS TOJYYCHHBIX PE3yIbTaTOB M
(hopMyITMpPOBaHUS BEIBOJOB C UCTIOJIH30BAHUEM HAYUHBIX TIOHITHH, TCOPUI 1 3aKOHOB;

316 - chopMHUPOBAHHOCTH YMEHHSI BBIICATEH CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KIIETOK
MPOKapUOT M  JYKApHOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, BHJOB,
OMOTeOIeHO30B M JKOCHCTEM; OCOOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB W IPEBPAICHHS
SHEpruu B KJETKe, (POTOCHHTE3a, MIACTHMYECKOTO M 3HEPreTUYECKOro OOMEHa, XEeMOCHHTE3a,
MHTO3a, Mei03a, OIMJIOJOTBOPEHMS, PA3BUTHUS M Pa3MHOXKEHHS, WHIWBUIYaIbHOTO Pa3BUTHSI
opranu3ma (OHTOTeHe3a), 00phOBI 3a CYIIECTBOBAHKE, €CTECTBEHHOTO0 0TOOPA, BUI000pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHus, BIMSHHUS KOMIIOHEHTOB HKOCHCTEM,
AQHTPOINIOTEHHBIX M3MEHEHHIl B JKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEUIECTB H
MpeBpaIieHue dHEpruu B ouocdepe;

Yul - chopMUpPOBaHHOCTh YMEHHUS MPUMEHSATH MOJyYCHHbIE 3HAHHS A OOBbACHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUMA, /I MPUHATHS MPAKTHUECKUX PEUICHUI B TOBCEIHEBHOMN
YKU3HU C 11eJIbl0 oOecriedeHrst 0e30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBBS OKPYKAIOIIUX JIIOJEH,
coONrofieHus 3I0pOBOr0 00paza KU3HU, HOPM TPaMOTHOTO TOBEICHHUS B OKpYXaromieu
MPUPOJHON cpene; MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS JOCTH)KCHUH COBpPEMEHHOMN
OMOJIOTHH U OMOTEXHOJIOT U TSl pAallMOHATIFHOTO MTPUPOI0TIONIE30BAHUS;

Yn2 - cpopMHpOBAaHHOCT, YMEHHS peliaTh OHOJIOTUYECKUE 3aJaud, COCTaBIIATH
TeHOTUIIMYECKHE CXEMbl CKPELIMBAHUS JUIsl pa3HBIX TUIIOB HACIEAOBaHUS TMPU3HAKOB Y
OpPraHU3MOB, COCTABJIATH CXEMbI IEPEHOCa BEIIECTB U SHEPTHUH B SKOCUCTEMax (LIeTH MUTaHMUS,
MUIIEBBIC CETH);

Yn3 - chopMHpOBaHHOCT, YMEHHH  KPUTHYECKH OIICHMBATh  WH(GOPMAIHIO
OMOJIOTMYECKOTO  COAEpIKAaHMs, BKJIIOYAIONIYI0 IICEBJOHAYYHBIE 3HAHUS U3 PA3IUYHBIX
HUCTOYHUKOB  (cpeAcTBa  MaccoBOM  uMH(MOpMAaIlMK, HAYYHO-TIOMYISpHBIE  MaTepHalbl);
HMHTEPIPETUPOBATH ITUYECKHE ACHEKThl COBPEMEHHBIX HMCCIEIOBAHUN B OMOJOTHH, MEAUIIMHE,
OMOTEXHOJIOTHH;, paccMaTpuBaTh TJIOOANbHBIE SKOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

Yn4 - chopmMupOBaHHOCT, YMEHUU CO3[aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIC
COOOIIeHNs HAa OCHOBE OMOJIOTHYeCcKOW MH(POpPMAIMHU U3 HECKOJBKHX HUCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHITUIHBIN anmapar OHOJIOTHH.



3. CTpyKTYypa M cojep:kaHue Y4eOHOi TMCIMNINHBI

3.1. O0beM yueOHO# AUCHUILIMHBI M BU/IbI Y4eOHOH padoThI

Bua yueOHo# paGoThl

O0BeM yacoB

O0bém o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIIIHHBI 73
B T.4. B (hopMe NPAKTHYECKOH MOATOTOBKH

B T.4..

JIEKITNHT 67
nabopaTOpHBIE 3AHATUS 2
NPaKTHUECKHUE 3aHSITHS 4

Kypcosas pabota (ImpoekT)

CamocTtosrenpHas padoTta

IIpomexyTounast arrecranusi B ¢popme 11 pepeHIupOBAHHOIO
3a4yera

! JTa6opaTopHbIe 3aHATHS TIPOBOAATCS B (OpME JTaGOPATOPHOI pabOTHI.
2 [IpaKTHYeCKHE 3aHATHS IPOBOIATCS B (POPME TIPAKTHUECKOi pabOThI.




3.2. TeMaTH4ecKHii IJIaH U cojiep:KaHue Y4eOHO# THCIUIIMHBI

Konbr
KOMITETCHIIU I
O0bem akan.u/ u
B TOM YHUCJIC B | JIMYHOCTHBIX
HaumenoBanue Coneprxanue yueOHOTO MaTepuaia u GOpPMBbI OpraHU3aIHN dopme pE3yJIbTaTOB,
pazzena u Tem JeSITEIbHOCTH 00Yy4aroIuXcst npakTudeckoi | (popmupoBan
MOJTOTOBKH, | WO KOTOPBIX
aKaa.4 CIOCOOCTBYET
KOMITOHCHT
IPOTPAMMBI
1 2 3 4
Paspnen 1. BBenenne. Yuenue o KjeTke 18
Tema 1.1 Coaep:kaHue 8
XuMuueckas 1.06bekT n3ydenust Ouosioruu — xuBas npupoja. [IpuzHaku KUBBIX OK 07
OpraHu3aIys KIETKHU. OpraHU3MOB U UX MHOTOOOpa3ue. YpoBHeBasi OpraHu3alus KUBOU
Crpoenue u QyHKITUN TIPUPOJIBI ¥ IBOJIOIHS. METO bl O3HAHMS JKUBOU MpUpoibl. O01mme
KJIETKH 3aKOHOMEPHOCTH Onosiorun. Pons 6nonoruu B popmMupoBaHum
COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHBI MUPA U IPAKTUYECKOM 8
NeSITeNIbHOCTH JIIoJiei. 3HaueHrne OMOJIOTHH IIPH OCBOCHUHU ITpodeccuit u
CHeIHalIbHOCTEH cpeHero npodeccuoHaibHoro oopazopanus. Kinerka-
JJIeMEHTapHasl )KUBasi CUCTEMa U OCHOBHAs CTPYKTYpPHO-
(yHKIIMOHANTBHAS €IMHULIA )KUBBIX OpraHn3MoB. Heoprannueckue u
OopraHryeckre BeniecTna B kiietke. Kietounsle opranouisl
Tema 1.2 Coneprxanue 6
OOMeH BelecTB B 1. ITpeBpalieHust 3JHEPTUM B KIIETKE. OK 07
kieTke. JKu3HeHHbIN [Tnactuueckuit u sHepreTuyeckuii ooMeH. MuTo3 u Meiio3 6
IUKJT KJICTKU
Tema 1.3 Coaep:kanue 4
CrpoeHue KIeTKn
B ToM 4HcsIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 4
IIpakTnueckoe 3anarue Ne 1. 4 OK 07

CpaBHeHI/Ie CTPOCHUMA JKUBOTHOM U paCTHTeHLHOﬁ KJICTOK.




Paznen 2. Opra}msM. Pa3mHo:keHHE U HHAUBUAYAJbHOC PAa3BUTHEC OPraHU3MOB
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Tewma 2.1 Conepxanue

Opranusm-euHOE 1.Pa3zmHOXeHME — BakHelIee CBONCTBO opranu3MoB. [lonoBoe u OK 07

nenoe. MHoroo6pasue | Gecrionoe pasMHoKeHue. Bubl Oecrionoro pasMHoxeHus. MUTO3 u ero

opranusMoB. becniosioe | ¢a3pl. IBOTOIMOHHAS POJIH MUTO3A.

pasmHoxenue. Muro3 | JlaGoparopnas padora Nel. OK 07
N3yuenue a3 MuTO3a B KJIETKaX KOpEIIKa JIyKa.

Tema 2.2 Conepxanue

[TonoBoe 1.I'amerorenes. Meito3 u ero craauu. OTinyre Meno3a OT MUTO3a. OK 07

pasmHoxeHue. Menos. | Konbroramws 1 KpoccuHrosep. bronorndeckuii CMBICT Meii03a, ero

OMOpHOHaIbHOE U SBOJIIOIIMOHHOE NTPEUMYILIECTBO

MOCTAMOPHUOHATIEHOE

pa3BHUTHE

Paszpnen 3. OCHOBBI FeHETHKH H CeJIEKIIUHN 21
Conep:xxanue

Tema 3.1 1.BO3HMKHOBEHHE T€HETUKH Kak Hayku. HaciiencTBeHHOCTh 1 OK 07
W3MEHUYMBOCTb — CBOMCTBA KUBBIX OPraHU3MOB. ['e€HbI 1 X

[TonsaTHe 0 reHeTuke. .

. . HacnenoBaHue. BzaumoneiictBue reHoB. EHOTUIT U TEHOTHII.

[TepBriit 1 BTOpOit

saKoHb MeHers. 3aKOHOMEPHOCTH HACJIe0BaHuUs TeHOB. JIOMUHAHTHBIE U PEIIECCUBHbBIE
npu3Haku. Paciiennenue npu3HakoB. 3aKOH YHCTOTHI TaMeET.
['OMO3UTOTHBIE U T€TEPO3UTOTHBIEC OPTaHn3Mbl. CXeMa pelleHus 3a1au.

Tema 3.2 Conep:xanue

Tpetuii 3akoH 1. TurubpuaHoe ckpemuBanue. Pemerka [lennera. Ananusupyroiiee OK 07

Menpens. Pemenue ckpemrBanue. HacienoBanue reHOB, CIETUIEHHBIX C TOJIOM.

3a/1a4

Tema 3.3 Conep:xanue

I'eneruka noia I'enetnka nona. CiiemieHHOE ¢ IIOJIOM HAacjeqOBaHUE. OK 07
B TOM 4nciie NpakTHYECKHUX U JIA00PATOPHBIX 3aHATHI

Tema 3.4 Conepxanue

HN3MeHUnBOCTS.

IToctpoenne B ToM 4HcsIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

BapUalMOHHBIX KPUBBIX | [IpakTuueckoe 3anstue Ne 2. OK 07

I/I3yquI/Ie U3MCHYHMBOCTH B YCJIOBCUCCKOM O6H.[€CTB€ ny paCTeHHﬁ.




Hroro 3a 1 cemectp

o1

Pa3nen 4. [IpouncxosxieHne ;KU3HH HA 3eMJIe. JBOJIOLHHOHHOE YUeHHE

Tema 4.1 Cojaepixkanue 2
I'unoressr 1. IlpoucxoxaeHre U Ha4aJbHbBIE TAbl PA3BUTHS KU3HU Ha 3eMJIe. OK 07
IIPOUCXOKACHUS ['unoTe3b! npoucxokaeHus )Ku3HU. M3yueHne oCHOBHBIX
KU3HU. XMMHWYECKast U | 3aKOHOMEPHOCTEW BOSHUKHOBEHHSI, PA3BUTHUS M CYIIECTBOBAHUS KU3HU 9
Oonosornveckas Ha 3emJie. Y CI0KHEHHUE KUBBIX OPIraHU3MOB B IIPOLIECCE 3BOJIIOLUU.
ABOJIIOLIMS MHuoroo0Opasue )KHBOro MUpa Ha 3eMJie U COBPEMEHHAs! €ro
opranusanus. KpacHbele KHUTH.
Tema 4.2 Conepxanue 2
Yapnes JlapBun 06 1.VcTopus pa3BUTHS IBOJIIOITMOHHBIX Hael. 3HadeHue padoT K. JIunnes, OK 07
HUCKYCCTBEHHOM XK. b. Jlamapka B pa3BUTHH 3BOJTIOLHUOHHBIX UAEH B OMOJIOTHH.
otbope. EcrecTBenHbIil | DBomonnonnoe yuenue Y. JlapBuna. ckyccTBEHHBINH OTOOP U €r0 2
oT0op ¢dopmbl. boprba 3a cymectBoBanue u €€ popmbl. EcTecTBeHHBIN 0TOOp —
JIBUTATEIb IBOJIOLUOHHOTO Iporecca. PopMbl €CTECTBEHHOTO 0TOOpA.
[TonoBoii oT6Op.
Tema 4.3 Coaep:kaHue 2
[IpucnocobaeHHOCTH 1. ITpucroco6aeHHOCTh OPraHU3MOB OCHOBHOE YCJIOBHE TIPOIOTIKEHUS OK 07
OpraHu3MOB. poaa B sBositonnu. opmbl mpHUCoco0IeHHOCTH. MUMUKPHS. 2
Jloka3aTenbCcTBO 3a00Ta 0 MOTOMCTBE.
SBOJIIOINH
Tema 4.4 Coaep:kaHue 2
I'maBHbIe HanpaBinenus | 1.IIpeacraBieHue O BUJIC B OCHOBE 3BOJIIOIMOHHOTO YueHHs JlapBuH. OK 07
u o0uue PernpoykTuBHas U30JILIKSA — OJJTHA U3 BaKHBIX XapaKTEPUCTUK BHUA.
3aKOHOMEPHOCTH Mopdonoruueckuii, Gu3nonOruuecKuii, OMOXUMUIECKHIA,
OMOJIOTUYECKOTO TeHETUYECKUH, IKOJIOTUUECKHI U reorpaduuecKuil KpuTepuu BUIA.
nporuecca. Makpo- u [Moasuas! u nonynsiuuu. KoHuenius Buaa, €ro KpUTepuu. 2
MuKposBoJrouus. Bun, | IIpencraBienue o Buie B OCHOBE SBOJIIOLIMOHHOTO yueHus JlapBuUH.
€ro KpUTepuu u PernpoykTuBHas U30JISLIKSA — OJJTHA U3 BOKHBIX XapaKTEPUCTUK BHUA.
CTPYKTYpa. Mopdodonoruueckuil, puznonoruyeckuii, OMOXMMHUIECKUH,
TeHETUYECKUH, SKOJIOTHYECKU U reorpauueckuii KpuTepuu BUA.
[ToaBubl ¥ ONyAALUH
Pazaea S. Ilpoucxoxaenue yejaoBeKka
Tema 5.1 | Conep:xanue 4
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I'unoressr 1. AuTponorenes. DBosonus npumaroB. COBpEMEHHBIE TUIIOTE3BI O OK 07
MIPOUCXOKIACHUS MIPOUCXOXKICHUH YeoBeKa. Jloka3areabcTBa poAcTBa YeIOBEKa C
YeJI0BeKa. MJIEKOTTUTAIOLIIMHE KHBOTHBIMHU. DTaIbl YBOJIOIMN YEJIOBEKA. 4
YenoBeueckue pachl. Yenoseueckue pacel. POACTBO M €IMHCTBO NPOUCXOKICHUS
yenoBeueckux pac. Kpurtuka pacusma.
Pa3nes 6. OCHOBBI 3K0JIOTHH 6
Tewma 6.1 Conepxanue 2
DKOJIOTHYECKHE 1.Okonorusi- Hayka 0 B3aMMOOTHOIIICHHUSX OPraHM3MOB MEXIY COO0H 1 | 2 OK 07
(bakTOpbl. DKOCUCTEMBI. | OKpYXAIOIIEH cpeoil. DKojormueckre (pakTopbl X 3Ha4eHUs. BumoBas
YCeTONYMBOCTh U NIPOCTPAHCTBEHHAS CTPYKTypa d3KocucTeM. [InmeBsie cBs3H,
9KOCHCTEM KPYrOBOPOT BEUIECTB U MPEBPAIICHUSI JHEPTUH B IKOCUCTEMAX
Copep:xanmue 4
Tema 6.2 buocdepa. P
1.buocdepa - rnodanpHas cucrema. Posb )KUBBIX OPraHU3MOB B 4 OK 07
KpyroBopoTs! BemecTs.
Vaerme B. 11 o6uocoepe. Yuenne B. U. Bepuanckoro o 6uocdepe. M3menenus B
BepHancxé)ro. ouocdepe. [TocaeacTBust AeATETLHOCTH YEJIOBEKA B OKPYXKAIOIIICH
cpene. ['noGanbHbIe 3KOJIOrMYEcKUe MPOOIEMbI U ITYTHU UX PEIICHHUS.
buocdepa u uenoexk.
T I106AIE HELE DKoJIoTus KaKk TeopeTudeckasi palluoHalbHask IPUPOIOTIOIb30BaAHUS U
oxpansl mpupoabl. Hoocdepa. [IpaBuia noBenenus nroaei B
9KOJIOTHUYECKHE .
OKpyxaroteit cpene. bepexnoe oTHoIIeHHE K OMOTOTHYECKUM
poOIeMbI
00BEKTaM.
Pasznen 7. Buonuka 4
Tema 7.1 Coaep:kaHue 4
[Tonsatrue GMOHUKH 1.broHMKa KaK OJTHO W3 HAIIPaBJICHUN OMOJIOTHU U KHOECPHETHKHU. 4 OK 07
Hcnonb3oBanue /uig CO3AaHNUS COBEPLUICHHBIX TEXHUUECKUX CUCTEM
IPUHLIMIOB (YHKIIMOHUPOBAHUS KUBBIX OPraHU3MOB.
JudbdepeHunpoBaHHbIN 3a4eT.
HToro 3a 2 cemectp 22
\ Bcero: 73

11



4. YcaoBusi peaim3anuu nporpaMmmbl TUCIHUIIJIMHBI

4.1. Jlna peaju3auuM MPOrpaMMbl Yy4eOHOH [JMCHMILVIMHBI IOJKHBI OBITH
NpeayCMOTPEeHBbI cJIeAyIolie crieHalbHble TOMELIeHHs:
VYuebHass ayauropusi JUISI TPOBEACHUS 3aHATUH BCEX BHUIOB, IPEAYCMOTPEHHBIX

o0pa3oBaTeNbHON MPOTPaMMOi, B TOM YHCJIE€ TPYIIOBBIX M WHAWBUIYAILHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U poMexyTouHoi atTectaunu (Ayauropus Ne 20). Ilocagounsie Mecta 1o
KOJIMYECTBY 00YUaIOMIMXCsl B TPYIIE, pabodee MeCTO MPeroaaBaTelis, ayInTopHas J0cKa, mKkad
JUIS. XpAaHEHUSI METOJIMYECKUX MAaTepUalIOB, BHITSHKHON IIKad, HACTEHHBIE CTEHIb MOCTOSHHOM
skcno3unuu: «Tabnuua mo npaBuiaM MOBEJIEHUS B XUMHUUYECKOM KaOuHerey, «llepuoauueckas
cucrema J{.M. MenneneeBa», «Tabiuua pacTBOPUMOCTHY», «DIEKTPOXUMHUYECKUNA P
HamnpspkeHuid metaioBy, [IK, monenu (oO6beMHbIE W IUIOCKKE), HAOOpPHI 00OPYIOBaHUS IS
MPOBEACHUS JIEMOHCTPAIIMOHHBIX OIBITOB W JabopaTOpHBIX paboT, 00OpymoBaHHE OOIIEro
Ha3HAYeHMs, JEMOHCTpAIlMOHHOE O000pYAOBaHME, KOMILJIEKTHl JabOpPaTOpPHON XUMHUYECKOU
MOCyabl JUIsl KaOuHeTa W JabopaTopuu, 000pyIOBaHUE IS JTAOOPATOPHBIX U MPAKTUUECKUX
paboT, KOJIJIEKIMH MAaTEepHalioB, XUMHUYECKHE pEaKTUBbI, MOCYyAa XUMHUYECKas, CYIIHIKA
HacTeHHas, ImKad A TMOCYAbl M TNPUOOPOB, BBITSKKA, KOJUJIEKIHWU DSHTOMOJIOTHYECKHE,
MUKpOTpenapaThl, MOJIEIU-aNIIIMKAIIMU IO aHATOMUU U 00111el OMOJIOTHH, TeYaTHbIE TOCOOUSI TIO
OMOJIOTHH, MOJIEJIH 00OHLEMHBIE

1K, mporpamMHoe oGecrieueHue:
OnepanoHHas CUCTEMA;

[MTakeT oucHBIX TpOTpaMM (TEKCTOBBIN PEAAKTOP, SICKTPOHHBIC TAOIHIIBI, SIIEKTPOHHBIC
MPE3CHTAINH, CHCTEMA YIIPABJICHUS 0a3aMU JTaHHBIX);

Antusupyc Kaspersky Endpoint Security;
Bbpaysep Google Chrome

Apxwuarop 7-Zip;

ITporpamma npocmoTtpa pdf Foxit Reader;
Buneoxonex K-Lite Codec PackFull

4.2. UudopmamnuonHoe odecrnedeHne peaju3alui MPporpaMmbl

Jns peanusanuu nporpamMmbl  OHMOIHMOTEYHBIH (OHA 00pa30BaTENbHON OpraHU3alUH
JOJIKEH UMETh TIeYaTHbIC W/UIIU 3IEKTPOHHBIE 00pa3oBaTelbHbIE U UH(OPMALIMOHHBIE PECYPCHI,
JUIS MCTIONBb30BaHMs B oOpa3oBaTenbHOM mporecce. [Ipu dopmupoBanun 6ubmuoreyHoro Gpoxga
o0Opa3oBaTeNIbHON OpraHusanuell BIOUpaeTCcs HE MEHEE OJHOTO W3/IaHUs U3 MepeUHCICHHBIX
HUKE TICYaTHBIX W3JaHUN U (WJIM) DIEKTPOHHBIX W3/IaHUN B KaueCcTBE OCHOBHOTO, MPU ITOM
CIHUCOK MOXET OBITh OTIOJIHEH HOBBIMU M3JaHHSIMH.

4.2.1. OcHOBHbIE MeYATHBIC N3IAHUSA

1. OOmas Ouonorust : y4yeOHHMK Uil CTyA. oOpa3oBaT. YUpekIeHUil cpea. mpod.
obpazoBanuss / B. M. KoncrantunoB, A. [I. PeszanoB, E.O.DaneeBa; moam pen.
B.M.KoHcrantuHoBa. — 5-€ u3n., crep. — M. : 3natenbckuii neHTp «Akanemusi», 2019. — 256
C.

4.2.2. OCHOBHBIE JJIEKTPOHHbIE H31AHUS

1. buonorusi: y4eOHMK ¥ TPAKTHKYM [UIsl  CPEOHETO MpodeccHOHATBLHOTO
obpazoBanus / B. H. fpeirun [u ap.] ; mox pegakmueit B. H. Speiruna. — 2-e u3n. — Mocksa :
WznarensctBo Opaiit, 2023. — 378 c¢. — (IIpodeccronansuoe obpazoBanue). — ISBN 978-5-
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534-09603-3. — Texkcr : anexkTponHsIil / O6pazoBarensHas iatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511618 (nara obpamenus: 25.01.2023).

4.2.3. lonoJqHUTEIbHbIE HCTOYHHUKHU

1. Cusornazos B. U., Araponosa . b., 3axaposa E. T. buonorus. O6mas 6uonorus:
0a3oBbIi ypoBeHb, 10—11 xmace. — M., 2014.

2. Cyxopykosa JI. H., Kyamenko B. C., IBanosa T. B. buonorus (6a3oBsiii ypoBeHb). 10-
11 knacc. — M., 2014
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5. KOHTPOJIB H OLCHKA PE3YJIbTATOB OCBOCHUA yqeﬁﬂoﬁ AUCIHUIIINHBI

KOHTPOJIL U OHEHKa pPE3yJIbTaTOB OCBOCHUA  AOUCHUIUIMHBI  OCYHICCTBJIACTCA
npenoaaBarcjiicM B IMPOLECCEC IMPOBCACHUA MNPAKTHUYCCKUX 3aH$ITI/II>'I, YCTHOI'O OIIpoca,
IMUCBbMCHHOI'O OIIpOCa, TCCTUPOBAHMSA, 4 TAKIKC BBIIIOJIHCHUA CTYACHTAMHA HpOBepO‘IHOf/’I pa6OTBI,
CJIOBAPHOI'O JUKTAHTA.

Pesynbratnl 00yyeHus ‘

Kputepnu onenku

MeTtoabI OlIEHKH

oroc Cnno

3HaHuA:
31, 32, 3nl, 3n2, 3n3,
3n4, 3n35, 3n6

OLeHKY «OTJIMYHO» 3aCITyKUBAET CTY/IEHT,
TBEPAO 3HAOLIMMI IPOrpaMMHBII MaTepua,
CHUCTEMHO U I'PaMOTHO H3JIararolui ero,
JIEMOHCTPUPYIONIHMI HEOOXOAMMBIN YPOBEHB
KOMIIETEHIIUM, YETKUE, CKATHIE OTBETHI HA
JOTIOJTHUTENBHBIE BOMPOCHI, CBOOOIHO
BJIAJICIOLINM TTOHATUHWHBIM alllapaToM.
O1eHKY «XOPOLI0» 3aCITy’KUBAET CTY/IEHT,
IIPOSIBUBLIMI OJIHOE 3HAHUE ITPOrPaMMHOIO
MaTrepuaia, JEMOHCTPUPY O
c(OpMUPOBAHHBIE HA JIOCTATOYHOM YPOBHE
YMEHHUA U HaBBIKH, yKa3aHHBIE B IIPOTPaMMe
KOMITIETEHIIUH, JOIYCKAOIIUI
HENPUHLIUTHAIBHBIE HETOYHOCTH TIPH
H3JI0KEHUH OTBETa Ha BOIPOCHI.

O1eHKy «yAOBJIETBOPUTEIbHO) 3aCITyKUBAET
CTYIEHT, OOHAPYKUBIIUI 3HAHUS TOIBKO
OCHOBHOI'O MaTepHaJla, HO HE yCBOUBILNN
JIeTaJu, TOMyCKAIOMINN OITNOKH
NPUHIUIINATIBHOIO XapaKTepa,
JIEMOHCTPHUPYIOIIUHI HE IO KOHIIA
c(OpMUPOBAHHBIE KOMITETCHITUH, YMEHUS
CUCTEMAaTU3HPOBATh MaTEprall U J1ENaTh
BBIBOJBL.

O1eHKY «HeyT0BJIeTBOPUTEIbHO
3aCIIy>KUBAET CTYACHT, HE YCBOUBILNN
OCHOBHOI'O COJIEp)KaHUs MaTeprala, He
YMEOINH CHCTEMaTH3NPOBATh HH(POpMaIHIO,
JIeNaTh HeoOX0JIMbI€ BBIBOZBI, YETKO U
rPaMOTHO OTBEYATh Ha 3aJaHHbIE BOIPOCHI,
JEMOHCTPUPYIOIINN HU3KUN YPOBEHb
OBIIAJICHUSI HEOOXOMMBIMI KOMIIETEHITHSIMH

OrneHka pe3ynbTaToB
YCTHOT'O U MTUCbMEHHOTO
orpoca.

OreHka pe3ynbTaToB
TECTHUPOBAHUSI.

OreHka pe3yynbTaToB
BBITIOJTHEHU S
MPOBEPOYHOMN pabOTHI,
CIIOBApHOT'O JTUKTAHTA.
OreHka pe3ynbTaToB
MIPOBEICHHOT O

g depeHIInPOBaHHOTO
3ayera

Ymenusn:
Vi, V2, Vnl, Yn2, Vn3,
Yn4

OreHKa «OTJMYHO)» BBICTABISETCS 32
0e30mu00YHYIO MPAKTHIECKYIO PadoTy, a TakKe
IIPY HAJIMYWH B Hel | HerpyOo# ommoOKH 1Mo
MIpaBIJIaM TEXHUKH O€30ITacHOCTH.

OreHKa «XOPOUI0Y» BHICTABJISAETCS IPY HATNYNH
B MPaKTHYECKOW pabore 1-2 3amanHui,
BBITIOJTHEHHBIX C HE3HAYNUTENTFHBIMA ONTHOKAMH.
OreHKa «y10BJIETBOPUTEIBHO» 32
MIPaKTUIECKYIO pa0OTy, B KOTOPOH JOMYIIIEHBI
coJiepaTelbHbIe OIIMOKH T10 paBUIaM
TEXHUKH 0€30MacCHOCTH (OOJIBIIIMHCTBO
MIPEyCMOTPEHHBIX pabOTON 3aJaHH
BbITIONHEHO, 30% W3 HUX cONepKaT OIMIMOKH).
OreHKa «HEY/I0BJIETBOPUTEIBLHO»
BBICTABJISIETCS 32 MPAKTUYECKYIO padoTy, B
KOTOpOH J0NyIeHo Ooee 4 ommooK;

OLeHKa pe3ynbTaToB
BBIMOJIHEHU S
MPaKTHIECKUX PabdoT.
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MpaKkTU4ecKas pabora CoIAepKUT rpyObie
OIIMOKH.

oroc Coo

JInyHoCTHBIE X HaOMIOICHNS,

JIP4, JIP5, JIP9, JIP15, BHYTPEHHHUI
JIP18 MOHHUTOPUHT
MeranpeaMeTHbIe X BHYTPEHHUU
Mnl -Mnl3, MOHHUTOPUHT
Mk1 —MKS5,

Mpl —Mps.
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