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Pabouast nporpamma yuebnoit aucuuruimasl OY /. 13 BuoJiorust pazpaborana Ha
OCHOBE (peiepalbHOrO0 TOCYJAapCTBEHHOTO OOpa30oBaTEIbHOIO CTaHJAApTa CpPEIHETO
npodeccuoHanbHOTO oOpazoBanuss mo mpodeccun 15.01.05 Cpapmmk (py4Hoi u
YaCTMYHO MEXAHW3UPOBAHHOM CBapku (HAIUIAaBKM), YTBEPXKJACHHOIO IPHKA30M
MunuctepctBa npocBemenns or  15.11.2023 1. Ne863, (c wu3MEHEHUSIMU U
JOTIONTHEHUSIMH),  eiepaibHOTO0 TOCYJAapCTBEHHOTO 00pa30BaTeNbHOTO —CTaHAapTa
CpelHero o0111ero oOpa3oBaHusl, YTBEPKIEHHOTO TpHKa3oM MuHucTEpcTBAa 00pa3oBaHus
u Hayku Poccmiickoit ®emepanmm oT 17.05.2012 1. Ne413, (¢ u3MEHEHHSIMU U
JOTIONTHEHUsIMH),  (efiepalibHOM  00pa3oBaTeNbHOM MpOorpamMMbl  CpelHero oOIero
oOpa3zoBaHusi, YyTBEpXKICHHON mpukazoM MuHuctepcTBa mnpocBemieHus Poccuiickoit
®enepannu oT 18.05.2023 1. Ne371, (¢ U3MEHEHHSIMH W JOMOJHEHUSIMHU), C YIETOM
pUMepHOI pabouell mporpaMMbl 0011e00pa30BaTENbHON AUCIUIIUHBI «bHONIOTHs».

Pabouast mporpaMma paccMoTpeHa u 0JJ00peHa Ha 3acelaHui METOAUYECKON
KOMUCCHUH €CTECTBEHHO — HAYYHOT'O LIUKJIA
IIpotokonm Ne 10 ot «20» mas 2026 r.

IIpencenarens MK Cycnosa H.M.
(Iloonucw)

Opranuzanus-pa3zpadorunk: BTCT KUITY umenn ®er3u SdxybdoBa

Pazpaborunk:

[IpenonaBaTens I'oObmr H.B.
(Iloonucy)
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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI YUEBHOUN
JAUCHUIIJIMHBI OY . 13 BUOJOI'UA
1.1. MecTo AuCHUILIMHBI B CTPYKTYpe oOpa3oBaTteabHoli nporpammsl CITIO

Ob6meoOpa3oBarenbHas gucuuiuinHa  «buonorusi»  sBnseTcss  00s13aTeNbHON
4acThIO 00111€00pa30BaTENbHOIO IUKIJIa 00PAa30BaTENIbHON MPOTPAaMMBbI B COOTBETCTBUU C
dI'OC CIIO mno mpodeccun 15.01.05 Cpapuuk (pydHOH W YaCTHYHO
MEXaHU3UPOBAHHOW CBapKH (HAIJIaBKH).

1.2. Henu v niiaHupyemble pe3yJbTaThbl 0CBOCHUS JUCHUIIIUHBI:

1.2.1. lleaun u 3aaa4n JUCHUIJIMHBI:

Conepxkanue mporpamMmbl  00II€00pa30BaTEIbHONW IUCHUIUIUHBL  «buonorus»
HAIPABJICHO HA JOCTH)KEHUE PE3YNIbTATOB €€ U3yUeHUsI B COOTBETCTBUU C TPEOOBaHUSIMU
dI'OC COO c¢ yuerom mnpodeccuonanbHoit HamnpasieHHocTH PI'OC CIIO. Lens
U3Y4YEeHMs TUCUUIIMHBI «buonorus» Ha 0a30BOM ypOBHE — OBJaJCHHE OOYYaIOIIUMUCS
3HaHUSAMH O CTPYKTYPHO-(DYHKIIMOHATHHOW OpPraHU3aIlUU JKUBBIX CUCTEM PA3HOTO paHra
U TNpUOOpEeTeHHE YMEHHM HCIOJIb30BaTh 3TH 3HAHUA /JIs TPaMOTHBIX JEUCTBUHA B
OTHOIICHUH 0OBEKTOB KUBOW MIPHUPOJIBI M PEIICHUS Pa3IMYHBIX JKU3HEHHBIX TPOOIIEM.

JlocTrkeHue 1eNd W3y4deHus AucHuIuiHbl «buomorus» Ha 06a30BOM ypOBHE
o0ecreynBaeTCs pelIeHUEM CIIEYIOIINX 3a1a4:

o OCBOCHHE OOYYAIOIIUMUCS CUCTEMBI 3HAHUNA O OMOJOTUYECKUX TEOPHUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIaX, CIYKAIIUX OCHOBOM AJis
dbopMupoBaHUS ~ TPEACTAaBIEHUH O  ECTECTBEHHO-Hay4HOW  KapTUHE  MHpa,
0 METO/ax HAy4yHOIro IO3HAaHUS, CTPOCHHWU, MHOTOOOpa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM pa3HOr0 YpPOBHS OpraHu3alllM, BBIAAIOIIMXCA OTKPBITUAX M COBPEMEHHBIX
UCCIIEZIOBAaHUSX B OMOJIOTHH;

o dopmupoBaHHe Yy OOYyYarOIIMXCs TO3HABATENbHBIX, HHTEJUIEKTYaJIbHBIX
U TBOPYECKHUX CIOCOOHOCTEH B TPOLECCe aHalu3a JaHHBIX O MYTSAX pa3BUTHUS
B OMOJIOTUY HAayUYHBIX B3IJISAIOB, UJEH U MOAXOA0B K U3YUYCHHUIO )KUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHU3alluu;

o CTaHOBIIEHWE Yy oOOydJarommxcsi o0Omeld KyIbTyphbl, (YHKIIMOHAIBHOM
rPaMOTHOCTHU, Pa3BUTUE YMEHUN OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAlOIIEro Mupa
YKUBOU MPUPOJIbI HA OCHOBAHMM 3HAHUM U OMBITA, TOJYUYEHHBIX IPU U3y4YEHUU OHOJIOTHH;

o dopmupoBaHre y OOYyYAIOUIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHUE
OMOJOrMYECKMX 3HAaHUW B TMPAKTHUYECKOW JIEATEIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTHI U arpoOnOTEXHOIOTHIA;

o BOCIIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH IMO3HAHMSI YEJIOBEKOM KHUBOMN

NPUPOIBI, HEOOXOAMMOCTH OEpeKHOrO0 OTHOIIEHHA K HeW, CcoOIroAeHus
ATUYECKUX HOPM IIPU MPOBEAEHUHN OMOJIOTMUECKUX UCCIIEI0OBAaHUM;

o OCO3HAHME LEHHOCTU OHOJOTUYECKUX 3HAHWM JUIsl MOBBIIICHUS YPOBHS
IKOJIOTUYECKOHN KYIbTYpPHI, A5l POPMHUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

° NpUMEHEHHE MPUOOPETEHHBIX 3HAHUI M YMEHUH B MOBCEIHEBHOMN >KU3HU
JUISL OLICHKH TTOCJHEACTBUM CBOEH JIESATEIBHOCTH MO OTHOLIEHUIO K OKPYXAKOUIEH Cpele,
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COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHWE H COONIOIGHHE Mep NPOPHIAKTUKA
3a00JIEBaHMIA.
B pe3ynpTaTe 0CBOGHUS TUCHUIUIMHBI O0YJAIONINIACS T101KEeH 3HATD:

31. OCHOBHBIE MOJOXKEHUS OMOJOTMYECKUX TEOpUM (KJIETOYHAs, IBOJIIOI[MOHHAS
teopust Y.JlapBuna); yuenne B.U.Bepnaackoro o Ouocdepe; CyIIHOCTh 3aKOHOB
I""Mennensi, 3aKOHOMEPHOCTEN U3MEHYMBOCTH;

32. crpoeHue OMOJOTMYECKUX OOBEKTOB: KJIETKH, T'€HOB U XPOMOCOM; BUIA U
AKOCUCTEM (CTPYKTYpA);

33. cymHOCTh OHMOJOTHYECKUX IMPOLIECCOB: Pa3MHOXKEHHUE, OIUIOJOTBOPEHHE,
JIeHCTBHE HCKYCCTBEHHOT'O u €CTECTBEHHOTO otbopa, dbopmupoBaHue
NpUCTIOCOOJIEHHOCTH, O00pa3oBaHHWE BHJIOB, KPYrOBOPOT BEIIECTB M IPEBpAICHUS
SHEPTUU B IKOCUCTEMAX U buocdepe;

34. BKJIa] BBIAAIONIUXCS YUCHBIX B Pa3BUTHE OMOIOTUYECKOM HAYKH;

35. 6MONOTUYECKYIO0 TEPMHUHOJIOTHIO U CUMBOJIHKY.

B pesynbpTare ocBOCHUS TUCHUTUTAHBI O0YYaIONUNACS 10JIKEH YMeTh:

Y1. 00bACHATH pOdb OuosiorMd B (OPMUPOBAHHHM HAYYHOTO MHUPOBO33PEHUS;
BKJIaJ] OMOJIOTMUECKUX TEOpHil B (hOPMHUpPOBAHUE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA; €AUHCTBO >KUBOW M HEKUBOU MPHUPOJIBI, POJACTBO >KUBBIX OPTaHU3MOB,;
OTPHUIATENIPHOE BIIMSHHUE AJKOTOJIA, HUKOTHHA, HAPKOTUYECKHUX BEIECTB HAa Pa3BUTHE
3apoJIplllia YEJIOBEKA; BJIUSHHUE MYTareHOB Ha OPraHU3M YEJIOBEKa, JKOJIOTHYECKUX
(GhakTOpOB Ha OPraHU3MBbI; B3aUMOCBSI3M OPTaHU3MOB M OKPYXKAIOIIEH Cpe/bl; MPUUNHBI
ABOJIIOLIMU, U3MEHSEMOCTH BUOB, HAPYUICHUN Pa3BUTHUS OPraHU3MOB, HACIEICTBEHHBIX
3a007€BaHNM, MyTalWii, YCTOMYMBOCTH M CMEHBI DJKOCHUCTEM; HEOOXOJIUMOCTH
COXpaHEeHHs] MHOT0OOpa3us BUIOB;

¥Y2. pemaTh deMEHTapHbIE OMOJOTUYECKUE 3aJ1a4M; COCTaBISTh AJIEMEHTApPHBIC
CXEMBbI CKPEIIMBAHUSA U CXEMbI MEPEHOCa BEIIECTB M JHEPIHMH B IKOCUCTEMax (Iemu
MUTaHUA);

¥ 3. onuckiBaTh 0cobeii BrIa o MOPGOIOTHYECKOMY KPUTEPHIO;

Y4, BbIABISATH MPUCITOCOOJIECHUS OPraHU3MOB K Cpele OOWTaHMs, UCTOUHHKU
MyTareHoB B OKpYXarwllel cpene (KOCBEHHO), AaHTPOIOIEHHbIE W3MEHEHUs B
HKOCHUCTEMAaX CBOEH MECTHOCTH;

¥5. cpaBHUBaTh OMOJIOTHYECKUE OOBEKTHI (Tea KUBOW U HEKUBOU MPHUPOIBI MO
XUMHUYECKOMY COCTaBY, 3apOBIIINA YEJIOBEKa M APYTUX MIIEKONMUTAOIIUX, MPUPOJIHBIE
DKOCHUCTEMBl M arpodKOCHUCTEMBl CBOEH MECTHOCTH), MPOIECChl (€CTECTBEHHBIH U
UCKYCCTBEHHBI OTOOp, TOJIOBOE U OECrojioe pa3MHOXKEHHE) W JieJaTh BBIBOJBI Ha
OCHOBE CPaBHEHUS;

¥Y6. aHanu3upoBaTh M OIICHUBATH PA3JIMYHBIC TUIOTE3bl CYIIHOCTU JKHU3HU,
MIPOUCXOXKICHUS JKU3HU U YEIIOBEKA, TJI00ATBbHBIE SKOJOTHIECKUE TPOOJIEMBI U MTYTH UX
pelieHus, TOCIeICTBUS COOCTBEHHOM JACATEILHOCTH B OKPYKAIOIIEH Cpejie;

¥Y7. u3y4yaTh U3BMEHEHUS B OKOCUCTEMAaX Ha OMOJIOTMUECKUX MOJICTISX;



¥8. mHaxomuth wuHOpPMAIMIO O OHONIOTHYECKHX OOBEKTaX B Pa3ITUYHBIX
UCTOYHHMKAX (Yy4eOHBIX TEKCTaX, CHPaBOYHUKAX, HAYyUHO-MOMYJISIPHBIX M3JAHUSX,
KOMIThIOTEPHBIX 0a3ax JMaHHBIX, pecypcax IHTepHeTa) U KpUTHYECKH €€ OIICHUBATD.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 00mIe00pPa30BaTeJIbHOIM
aucunInHbl B c0oTBeTcTBUH ¢ @I'OC CIIO u Ha ocHoBe ®I'OC COO

Oo6mmue xommnerennnu (nanee — OK) u npodeccrnoHanbHbIe KOMIIETCHITUH (1ajiee —
I[IK) &I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMHM, METaIllpeIMETHBIMU
U TpeIMETHBIMU pe3yibTaramMu oOydeHuss 06a3oBoro ypoBHs (manee — [IPO)
®I'OC COO npeacraBiacHbI B TAOIUIIE:



Kon u IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCIHUIIIHHBI
HAUMeEHOBaHUe
(l)OpMI/IpyeMbIUX Oo6ume JMCcHUNIMHAPHbIE
KOMIEeTeHIUI
OK 01. JInyHOCTHBIE pE3yJAbTAThl JOKHBI OTpakaThb B I[IP6 1. ChopmupoBaHHOCTh 3HAHMK O MECTE€ W POJHU
Bribupars crmoco0bl | yacTh: TPYIOBOT'O BOCIIUTAHHS: ouosorun
peleHus 3ajau - TOTOBHOCTh K TpPYAY, OCO3HaHHE LEHHOCTU | B CHCTEME HAy4yHOTO 3HaHMS; (YHKIHOHAIBHONH TIPaMOTHOCTH
npodeCCHOHATILHOM | MacTepCTBa, TPYIOIIO0HE; YeJI0BEKa JJISl PEICHHUs )KU3HEHHBIX TPOOIIEM.
JEeSTEIbHOCTH - TOTOBHOCTh K  aKTUBHOH  JESITENbHOCTU [MP6 2. CdopMUpPOBaHHOCTh YMEHHUS  PACKpPHIBATh
IPUMEHUTEIBHO TEXHOJIOTUYECKON COJIEp’)KaHHUE OCHOBOINOJArarluX OHOJOTMYECKUX TEPMHHOB U
K pa3IUYHbIM | U COLIMATIbHON HAIPaBIEHHOCTH, CHOCOOHOCTH | MOHATUMN: KH3Hb, KJE€TKa, TKaHb, OpraH, OpraHu3M, BUJ,
KOHTEKCTaM WHHUIMMPOBATH, TNIAHUPOBATh U CAMOCTOSITEIHHO BBIMONHATE | TOMYJISIIHS, O9KOCHCTEMa, OWOoleHo3, Owmocdepa; MeTaboIu3M

TaKylo JesTeIbHOCTb;
- UHTEpEC K pa3iIuydHbIM cepam npodeccuoHaIbHON
NEeSITETbHOCTH.

MerarnpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:

OsBnaneHue YHHUBEPCAIbHBIMU yueOHBIMU
IMO3HABATEJIbHEIMU JACHCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHE ICHCTBUS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh u
aKTyaJIu3UpOBaTh npobiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYIIECTBEHHBIM NPHU3HAK WU
OCHOBaHUS ISl CPAaBHEHMSI, KiacCU(UKAIIMU 1 0000IIEeHNUS;

- omnpenensTh LENUW  JeATEeIbHOCTH, 3a]1aBaTh
napameTpbl

Y KPUTEPUHU UX JIOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS

B PacCMaTpPUBACMBbIX SIBJICHUSX;

- BHOCHTH KOPPEKTHBBI B JCSITEIBHOCTH, OIICHUBATH
COOTBETCTBUE pE3yJbTATOB IICJSIM, OIICHUBATh PUCKHU
MOCJIEACTBUN NeITETbHOCTH,

0) 6a30BBIC UCCIICTIOBATEIIbCKUE ACHCTBUSA:

(oOMeH BeriecTB

U IpEeBpalLICHUE 3HEPIUH), TOMEocTa3 (caMoperyssuus),
OuocuHTe3 Oelika, CTPYKTYpHas OpraHu3alysl >XHUBBIX CHCTEM,
JIMCKPETHOCTb, caMoperyJisius, CaMOBOCIIPOU3BEICHUE
(penpomyKuus), HACJICACTBEHHOCTb, H3MCHYHUBOCTb,
YHEPTrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBASI OPTaHHU3AIIUS.

[MP6 3. CdopMUpPOBaHHOCTh YMEHHUS  PACKpPHIBATh
COJIEp)KaHWE OCHOBOIOJIATAIONIUX OMOJOTUYECKUX TEOpUM W
TUIIOTE3: KJIETOYHOM, XPOMOCOMHO, MYTallMOHHOM,
ABOJTIOIIMOHHOM, MPOUCXOXKACHUS KU3HU U YEJIOBEKa.

[MP6 4. CdopMUPOBaHHOCTh YMEHHUS  PACKpPHIBATh
OCHOBOTIOJIATAIOIINE OMOJIOTUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.M. BasumnoBa, D. I'ekkens,
®. Mromnepa, K. bapa), rpanuiisl mXx NpUMEHHMOCTH K KUBBIM
CHCTEMaM.

[TP6 5. IlpuoOpeTeHue ombITa MPUMEHEHUS OCHOBHBIX
METOJIOB HAy4HOTO T[IO3HAHUSA, WCIOJIb3YEeMbIX B OHOJIOTHH:
HaOJIFOJEHUS

U ONHMCAHUSl >KMBBIX CHCTEM, MPOLECCOB M SBJICHUII;
OpraHu3aIii W TMPOBEACHUS OMOJOTUYECKOTO JKCICPUMEHTA,
BBIJIBUKEHUSI  TUNOTE3, BBISBICHUS  3aBUCUMOCTH  MEXAY
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- BJIQJICTh HaBBIKAMH Y4EOHO-HCCIICI0BATEIbCKOM

U MPOCKTHON JEeATEIHOCTH, HABBIKAMH pPa3peIICHUS
npo0Jem;

- BBISIBIISITH IPUYUHHO-CIICJICTBEHHBIC CBS3H

Y aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y

€e  pemieHus,  HaXOAWTh  aAPTyMEHTHl  JIs
JI0Ka3aTeIbCTBA CBOUX YTBEP)KICHHM, 33]aBaTh MapaMeTphl
U KPUTEPUU PEIICHHS,
- AHATU3UPOBATh IMOJYYCHHBIC B XOJE pEIICHUS

pe3yNbTaThl,  KPUTUYSCKH  OIICHHBATh WX

NPOTHO3UPOBATh HM3MEHEHHE B HOBBIX

3a7a49u
JIOCTOBEPHOCTb,
YCIIOBHUSAX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM
aHaJIn3a HUMCHOIINXCS MaTepI/IaJ'II)HBIX n HeMaTepI/IaJH)HI)IX
pecypcos;

- YMGTI) HepeHOCI/ITI) 3HAHUA B H03HaBaTeJH>Hy10

Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATCILHOCTH,

- yMeTb HHTETPUPOBATH 3HAHUSI U3  Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIE UJIeH, IPeIaraTh OpUTHHATIbHBIC
MOJIXOJIbI ¥ PEIICHUS

UCCIIeTyeMbIMU 00BsICHEHUS
pE3yIbTaTOB
u (GOpMYyIUPOBAaHUSA BBIBOJIOB C HCIOJB30BAHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

[IP6 6. CdopmMupoBaHHOCTH  YMEHHUS  BBIJCISITH
CYIIECTBEHHBIC TIPU3HAKKM BHUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT; OJHOKJIETOUYHBIX ¥ MHOTOKJIETOUYHBIX OpPraHU3MOB,
BUJIOB, OMOTEOIICHO30B M JIKOCUCTEM; OCOOCHHOCTH IPOLIECCOB
oOMeHa BeIIECTB W TMpEeBpallleHuss DSHEPruh B  KIETKE,
¢oToCUHTE3a, IJACTMUECKOTO M HSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJAOTBOPEHHUS, Pa3BUTUA U
pPa3MHOXKCHUS,  HWHIUBUIYaIbHOTO  pPa3BUTHS  OpraHU3Ma
(onTOreHes3a), 60pbObI 32 CYIIECTBOBAHKE, €CTECTBEHHOTO 0TOOPA,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OPIraHU3MOB K Cpene
o0uTaHusl, BIMSHUA KOMIIOHEHTOB SKOCHUCTEM, AHTPONOTECHHBIX
W3MEHEHUHN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpoTa BEIIECTB

BCINMYHNHaAMMH, IMOJYYCHHBIX

U TPEBpALECHUE DJHEPrUu B

ounocdepe.

[MP6 7. CdopMupoBaHHOCTb yYMEHHS  MPUMEHSTh
MOJTYYCHHBIC 3HAHUS JIJIs1 OOBSICHEHUS OMOJIOTMUECKHUX TTPOIIECCOB
U SBJIEHWH, i1 T[PUHATHS TPAKTUYECKUX pEUIeHUH B

MOBCEIHEBHOW KU3HU

C Lenblo obecrieueHust 6e30MacHOCTH CBOETO 3/I0POBbS U
3I0POBBSI OKPYXAIOIIUX JIFO/IEH, COONIIOACHHS 30pOBOTO oOpasa
’KU3HU, HOPM I'PaMOTHOT'O NTOBEICHUS B OKPY>KaOIIEN TPUPOIHON
cpelie; MOHMMaHHE HEOOXOJMMOCTH HCIIOJIb30BAHUS TOCTHKEHUI
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTHH Ui palMOHAIBLHOTO
MIPUPOIONOIH30BAHUS.

Imp6 8. ChopMUpOBaHHOCTb ~ yMEHHUSI  pelIaTh
OMOJIOrMYecKue 3aJaud, COCTaBISATh T'€HOTUIIMYECKHE CXEMBI
CKpeLBaHUS

JUIL  pa3HbIX TUIIOB HAcJIeJOBAaHHUA MPU3HAKOB Y
OpPraHM3MOB, COCTAaBJISITh CXEMbI IIEPEHOCA BEIIECTB U DHEPIUHU B
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AKOCHCTEMaXx (LIeTH MUTaHUsI, TUIIEBbIC CETH).

mP6 9. CdopMHupOBaHHOCTL  YMEHUU
OlleHMBaTh  MHGOpPMALKI0  OHOJOTHYECKOIO
BKJIIOYAIOLIYIO0  TICEBJOHAY4YHbIE  3HAHUA U3
UCTOYHUKOB (cpencTBa MaccoBoil uHpoOpManuu, Hay4HO-
MOMYJISIPHBIE ~ MaTepuaibl);  HHTEPIPETUPOBATH  ITUUYCCKUE
aCIeKThl COBPEMEHHBIX HCCIIEOBAHUNM B OHOJOTHH, METUIMHE,
OMOTEXHOJIOTHH, pPacCMaTPUBATh TJIOOAIBHBIE 3KOJIOTUYCCKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIECHUIO K HUM
COOCTBEHHYIO MO3UIIMIO.

[MP6 10. CdopmupoBaHHOCT, yMEHUH  CO3[aBaTh
COOCTBEHHBIC THUCHMEHHBIE U YCTHBIE COOOIIEHHUSI Ha OCHOBE
Oouonoruuyeckod WHGOPMAIMU U3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHATHUIHBIN armapat 6MoJI0TUun

KPUTUYECKH
coJiep KaHus,
pa3IMyYHBIX

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpelIcTBa  IIOMCKa,
aHanmm3a
U UHTEPIpEeTanuu
UHpOpMaLIUU
U MH(POpPMAIMOHHbIE
TE€XHOJIOTHH JuIs
BBIMIOJTHEHUS  3a/1a4
npodeccnoHaIbHON
JeSITEIbHOCTH

JINYHOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXkaTb B
YacTH: LIEHHOCTH HayYHOT'O MO3HAHUS:

-c(hopMUPOBAHHOCTD MHUPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOH MNpakTHKH, OCHOBAaHHOTO Ha Juajiore
KYJIbTYp, CIOCOOCTBYIOILIETO OCO3HAaHHMIO CBOErO0 MecCTa
B IIOJIUKYJIBTYPHOM MHpE.

MeTtanpeameTHble pe3yinbTaThl JOJKHbBI OTPAXKaTh:

OBnanenune YHHUBEPCAJIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JIEHCTBUSAMU:

B) paboTa ¢ uHpopmManueil:

- BIaJeTh HaBbIKAMU MOJyuyeHUs HUHpOpMaLuu
U3  HUCTOYHMKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYILECTBIISATh TIOMCK, aHaJu3, CHCTEMaTHU3ALIUI0
U MHTEPIPETALNI0 WHPOPMALIUK PAa3JInYHbIX BUIOB U (HOpM
MpeJICTaBICHMUS;

- OICHMBAaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTH
uH(popMaluuy,

€C COOTBCTCTBUC MMPABOBLIM U MOPAJIbHO-3TUYCCKUM HOPpMaM

I[IP6 1. ChopmMupoBaHHOCTh 3HAHMK O MECTE€ M POJHU
ounonoruu

B CHCTEME€ HAy4yHOro 3HaHHUS;  (QYHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHHS] )KU3HEHHBIX MPOOIIEM.

[MP6 7. CdopMupoBaHHOCTb YMEHHS  MPUMEHSTh
MOJTYYCHHBIC 3HAHUS JIJIS1 OOBSICHEHUS OMOJIOTMUECKHUX MTPOLIECCOB
U SABJIEHWH, JJI1 T[PUHATHS TPAKTUYECKUX pEUIeHUH B

MOBCEIHEBHOW KU3HU

¢ 1enpio obecrieueHuss O€30MacHOCTH CBOETO 370POBbS U
3I0POBBSI OKPYXAIOIIUX JIIO/ICH, COOIIOIEHHs 30pOBOTO o0pa3a
’KW3HU, HOPM IPAMOTHOTI'O MOBEJIEHUS B OKPYKAIOIIEH TPUPOTHON
cpeje; TOHMMaHue HeOOXOAMMOCTH HCIOIb30BaHUS JOCTHKEHUM
COBPEMEHHOI OHOJOTHH U OMOTEXHOJOTHH ISl palliOHAIBHOTO
MIPUPOIOTIOIH30BAHMS.

[MP6 10. CdopmupoBaHHOCTE yMEHUH  CO3/1aBaTh
COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIEHHUSI Ha OCHOBE
Ouonorudecko WHGOPMAIMM U3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO MCIOJIb30BaTh MOHITHIHBIN armapaT OMoJI0TUH




OK 04. JInyHOCTHBIE pE3yJAbTAaThl JOJKHBI OTpakaTh B [IP6 5. IlpmoOpeTeHue ombITa NPUMEHEHHUS] OCHOBHBIX
D¢ dexTuBHO YaCTH: LIEHHOCTH HAYyYHOT'O MO3HAHMS: OCO3HAHME IICHHOCTU | METOJI0B HAy4YHOTO IIO3HAHMsS, HCIIOJIB3YEMbIX B OHOJIOTHU:
B3aMMOJICIICTBOBATh | HAYYHOW  JEATEIbHOCTH, TOTOBHOCTh  OCYIIECTBIISATH | HAOJIIOJIEHUS M OMUCAHMS KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUIA;
U paboTathb IIPOEKTHYIO u HCCIIEI0BATENBCKYIO JESATEIbHOCTh | OPTaHU3allud M IPOBEJIEHUS OMOJIOTMUYECKOTO JSKCIIEpUMEHTA,
B KOJUIEKTUBE | MHAUBUIYAIBHO U B IPYyIIIE. BBIJIBUKEHUS  TUIOTE3, BBIABICHUS  3aBUCUMOCTH  MEXAY
U KOMaHze MeTtanpeameTHble pe3ynbTaThl J0JKHBI OTPaXaTh: UCCIICIYEMbIMH  BEIUYMHAMH,  OOBSCHEHHS  MOJYYCHHBIX
OBnazieHue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH | PE3YJbTAaTOB
JNENCTBUSAMU: 1 (hOpMYIHPOBAHUS BHIBOJIOB C UCIOJIB30BAHUEM HAYUHBIX
0) coBMeCTHas JeSTeIbHOCTD: MOHSATUH, TEOPUI U 3aKOHOB
- OHMMaTb U UCHOJb30BaTh IMPEUMYILIECTBA
KOMaHTHOU
Y UHAMBU1yaJIbHOM paboThI;
- NOpUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS
[0 €€ JOCTH)KEHHIO: COCTABJISATH IUIaH JCHCTBUH,
pacnpeneniaTb pojid € Y4eTOM MHEHMH Y4YacTHHUKOB
00CYXXJIaTh pe3ylbTaThl COBMECTHOM pabOThI
OK 07. JIn4HOCTHBIE pPE3yJNbTaThl JOJDKHBI OTpaXkaTb B [IP6 5. IlpuoOpereHue ombiTa MNPUMEHEHHMS] OCHOBHBIX
CopeiicTBoBaTh YaCTH: 3KOJOIMUYECKOr0 BOCIMTAHUS: - C(OOPMUPOBAHHOCTH | METOIOB HAYYHOTO IIO3HAHMS, MCIIOJIB3YEMbIX B OHOJIOIHU:
COXPaHEHHUIO HKOJIOTMYECKOI KYJIbTYpbl, IOHUMaHUE BIUSHUS COLMAIbHO- | HAOI0IeHUs
OKpYXKaroIen HSKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U OIMCaHMWS JKUBBIX CHCTEM, IPOLECCOB M SIBICHUM;
Cpelibl, U COUMalbHOM cpeabl, OCO3HaHHE TIJI00AJbHOrO | OpraHU3alMd M MPOBEACHHUS OMOJOTMYECKOTO HKCIEPUMEHTA,
pecypcocOepeXeHrn | XapakTepa HKOJIOTHYECKUX Mpobiiem; BBIIBIJKEHUS  TWUIIOTE3, BBIABICHUS  3aBUCUMOCTH  MEXIY
10, MPUMEHSITh - IJJAHUPOBAaHUWE U OCYILECTBICHHE JIEHCTBUN B | UCCIEAYEeMbIMH  BEIUYMHAMM,  OOBSICHEHMS  IOJYyYEHHBIX
3HAHUA OKpYXKaloIlllel cpelie Ha OCHOBE 3HAHMs LI€JIEH YCTOMYMBOTO | pe3yJbTaTOB
00 M3MEHEHUU | pa3BUTHS YEIOBEUYECTBA, 1 (opMynupoBaHUS BbIBOJIOB C UCIOJIB30BAHUEM HAYUYHBIX
KJIMMaTa, IPHUHIINIIBI - aKTMBHOE€ HENPUATHE ACUCTBUM, MPUHOCAIIMX BPEX | MOHATHH, TEOPUI U 3aKOHOB.
OepexIIBOro OKpY’KarollleH cpene; [MP6 6. CdopMuUpPOBaHHOCTH  YMEHMSI  BBIIEIATH
IIPOU3BO/JICTBA, - yYMEHHME [pPOTHO3UPOBATh  HEOJNArONpPUATHBIE | CYIIECTBEHHbIE IMPU3HAKA BHPYCOB, KIETOK MPOKAPHOT U
3¢ exTuBHO 9KOJIOTHYECKHE MOCIIECTBUS MPEIIPUHUMAEMBIX IEHCTBUM, | SyKapuOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
NEICTBOBATH IIpeoTBpaliaTh UXx; BUJIOB, OMOT€OIICHO30B M HKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
B - paclIMpeHHe OMbITa NEATEIbHOCTH KOJOTHYECKOW | oOOMEeHa BELIeCTB U MpEeBpallleHuss DSHEpPruu B  KJIIETKE,
Ype3BbIYAHBIX HaIpaBJIEHHOCTH. ¢dorocuHTE3a, IUIACTHYECKOTO M DHEPreTHUecKoro oOMeHa,
CUTYaIUAX MeTtanpeamMeTHble pe3ynbTaThl TOJKHbBI OTPaXKaTh: XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTHUI U
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OBnazicHue YHUBEPCATBLHBIMH KOMMYHHKATHBHBIMU
JECUCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTh:

- [OHMMATb ¥ HCIIOJB30BaTh
KOMAaHHOH
Y MHIUBHUIYAJILHON pabOTHI,

- TpUHEMATh 1M COBMECTHOM JIEATEIIbHOCTH,

[IPEUMYILIECTBA

OpraHU30BBIBATh u KOOPJIUHUPOBATH JIeUCTBUS
0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JCWCTBHUI,
pacrpefenarb pPoOAd € YYETOM MHEHUW YYaCTHUKOB

06CY)KI[EITB PE3YyJIbTAThL COBMECTHOM pa6OTLI

pPa3MHOXKEHHS,  MHIMBUAYaIbHOTO  pa3BUTUS  OpraHu3Mma
(oHTOTEHE32), 6OPHOBI
3a CYILLIECTBOBAHUE, €CTECTBEHHOT'O otoOopa,

BHUJI000pa30BaHUs, MPUCITIOCOOIIEHHOCTH OPTraHU3MOB K Cpele

oOWTaHMs, BIMSHUS KOMIIOHEHTOB 3KOCHCTEM, aHTPOTOTEHHBIX

N3MEHECHUH

B DKOCHCTEMaX CBOEH MECTHOCTH,
KpPYroBOpoTa BEUIECTB

U IPEBpPALLECHHUE DHHEPIrUU B

ounocdepe.

[MP6 7. CdopMHUPOBAaHHOCT,  YMEHUS  MPUMEHSTH
MIOJTyYCHHBIC 3HAHMS ISl OOBSICHEHUSI OMOJIOTHUECKUX MPOIIECCOB
W SBICHWH, [UIsI TPUHATHS TPAKTHYECKUX PEHICHUH B

MTOBCEHEBHOM AKU3HU
¢ menplo olecriedyeHHs O€30MaCHOCTH CBOETO 370POBbS U
3JI0pPOBbSl OKPYXKAIOIIUX IO, COOMIOEHHS 310pOBOTO 00pasa
’KM3HHA, HOPM I'PaMOTHOT'O MTOBEJICHUS B OKPY>KAIOIIECH TPUPOIHOM
cpele; MOHMMaHUE HEOOXOIMMOCTH HCIIOJIb30BAHUS JTOCTHXKEHUI
COBPEMEHHOM OHOJOTrMM M OMOTEXHOJOTUH JUIsl pallOHAIBHOTO
IIPUPOJIONIOIB30BAHNS

IIK 2.1.
BoinmonssaTh
PYIHYIO AYTOBYIO
CBapKy pa3jInuHbIX
neranei us3
YIJIEPOJUCTBIX U
KOHCTPYKIMOHHBIX
cTajieil BO BCEX
MPOCTPAHCTBEHHBIX
MOJI0KEHMSX
CBApHOIO 1IBA.

3HATh:
OcCHOBHBIE THIIBI, KOHCTPYKTUBHBIE JJIEMEHTHI U
pa3Mepbl CBAPHBIX COCIMHEHUM, BBITTOIHAEMBIX PYYHOU
JyTOBOM CBapKOM (HAIJIaBKOM, PE3KOW) IMIIaBsIIUMCS

HNOKPBITHIM ~ AJIEKTPOJOM, U OOO3HAYeHHE HX Ha
YEpTEkKAX;
OcHOBHBIE Tpymmbl M MapKd MaTepuasos,

CBapMBAaEMbIX PYYHOM IYroBOM CBapKoil (HarIaBKOM,

PE3KOii) TUIaBSIIIMMCSI TIOKPBITHIM AJIEKTPOAOM;
CBapouHble (HAIUIaBOYHBIE) MAaTEpHANbl IS

py4YHON  IYyroBOM pe3Ku)

IIAaBAIIUMCA ITOKPBITBIM 3JICKTPOJIOM;

CBapKku  (HarUIaBKH,

I1P6 5. ITpunoOpereHre ombITa TPUMEHEHUS OCHOBHBIX
METOJZIOB HAay4HOTO TO3HaHUs, UCIOJIb3yEeMbIX B OMOJIOTHU:
HaOI0ACHUS

U ONUCAHUS KUBBIX CHCTEM, MPOIECCOB U SBJICHUN;
OpraHu3aluy U MPOBEICHUSI OMOJIOIMYECKOTO SKCIIEPHUMEHTA,
BBIIBIDKEHUSI THUIIOTE3, BBISBICHUS 3aBUCUMOCTU MEXKIY
UCCIIEAYEMBbIMUA  BEIMYMHAMH, OOBSCHEHHS IOJTYYEHHBIX
pe3yJIbTaToOB
U (HopMyIMpOBaHUS BBIBOJIOB C MCIOJIb30BAHUEM HAYYHBIX
IIOHATUH, TCOPUU U 3aKOHOB.

I[IP6 7. CdopMHPOBAaHHOCTb YMEHHUS TPUMEHSTH

IMMOJIYYCHHBIC 3HAaHUA JJIA OOBSICHEHHST OHMOJIOTHYECKUX
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TeXHUKY 1 TEXHOJIOTUIO PYYHOM IYTOBOM CBapKHu

(Haru1aBKH, PE3KN) TJIABSIUMCS

AIIEKTPOJOM PA3IMYHBIX JeTalled M KOHCTPYKLIHNA B

IMOKPBITBIM

MIPOCTPAHCTBEHHBIX MOJIOKEHUSX CBAPHOTO IITBA;
OCHOBBI 1YTOBOI pe3KH;
[TpyurHBI BO3HMKHOBEHHUS Je()EKTOB CBapHBIX
IIIBOB, CIOCOOBI WX TPEIYIPEKIACHUS W HCTPABICHUS
IpH  PY4YHOWM JYroBoW cBapke (HaIIaBKe, pe3Ke)

IIaBAIMUMCA ITIOKPBITBIM 3JICKTPOAOM.

IPOLIECCOB M  SIBJICHUM, I TMPUHATHS NPAKTUYECKUX
pEILICHUI B MIOBCEHEBHOM KU3HU

C 1IeNIbI0 oOecnieueHnst 6€30MacCHOCTH CBOETO 370POBbS
U 3710pOBbsl OKPYXAIOLIUX JIIOJEH, COOJIIOIEHUS 30pPOBOrO
oOpaza

OKpY’Karolen

KU3HH, HOPM  TPaMOTHOTO
cpene;

HEOOXOUMOCTH HCHOJIb30BAHUS JOCTHXKEHUN COBPEMEHHOM

IOBEIEHUA B

MPUPOTHON MOHUMAaHHe

Oouoaoruu u OMOTEXHOJIOTHI JJIA pairuoOHAaJIIBHOTO

IIPpHUPOOOIIOJIL30BAHUA].
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2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JIJUCHUTJIMHBI

2.1. O0beM y4eOHOM IMCHUIJIMHBI U BUbI Y4e0OHOH padoThI

Buna yueOHoii padoThl O0bem B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPAMMBbI IM CIIATIJIMHbBI 72

B T.Y.

TEOPETUYECKUE 3aAHATHUS 42
IIPAKTUYECKUE 3aHATUS 12
J1ab0paTOPHBIE 3aHIATHS 16
OcHoBHOE coep:KaHue 60
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (coep:KkaHue 1
NMPUKJIAJTHOT0 MOYJIAA)

IIpomexyTounas arrectauus (IuddepeHIIPOBaHHBIN 3a4ET) 2
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2.2. TemaTH4ecKuil IJIaH U cofep:xanue yueoHou nucuumuinabl OY /1. 13 buoJsiorus

HanMenoBanme Conep:kanue yueOHOro MaTepuasia (OCHOBHOE U npmbeccnona.ﬂubno O6Lem dopmMupyembie
OPUEHTHPOBAHHOE), 1A00pPaTOPHbIE U NPAKTUHYECKHE 3AaHATHS, HIPUKJIATHOI MOAYIb KOMIIETeHIIH U
pa3iesioB U TeM 4acoB
(npu HAJIMYKH)
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Paspnen 1. buoJsiorus kak Hayka. ZKuBble CHCTeMbI H MX OPTraHU3AlUA 2
Tema 1.1. Copneprkanue yaeOHOro MaTepuasa 2
buonorus buonoruss — wayka o xuBoil mnpupoge. CBsizu OHONOTUU C OOIIECTBEHHBIMH,
B CUCTEME HaYK. TEXHUYECCKUMH W JIPYTUMH €CTCCTBCHHBIMH HayKaMmu, (QUIoco(uei, penuruend, 3THUKOH,
Obmas ACTeTUKOW W mpaBoM. Ponb Ouonoruu B (HOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
XapaKTEepUCTUKA mupa. CucremMa OMOJIOTUYECKUX HAYK.
AKUZHU MeToapl MO3HAHUSA JKUBOM MpHUponAbl (HAOIIOACHHE, SKCIEPUMEHT, OIMCaHUE, OK-02
U3MEpeHHe, KiaccupuKalys, MOJICIUPOBAHHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).
JKuBblie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTIndue KUBBIX
CUCTEM OT HeopraHudeckoi npupojipl. CBolicTBa OMOCUCTEM M UX pa3HOOOpasue.
YpoBHH oOpraHuzalid  OHMOCHCTEM: MOJIEKYJSPHO-TEHETUYECKUI, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOMYJSIIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
o6uocdepHbIit
BxoxHo¥i KOHTPOJIb 3HAHUI
Pa3nes 2 XuMH4YeCKHH COCTAB M CTPOCHHE KICTKH 9
Tema 2.1. Cogeprkanne ydeOHOTo MaTepuana 1
XUMHUYECKUN COCTAB XUMUYECKUN  COCTaB  KIETKA. XHUMHYECKHE  JJEMEHTBL:  MaKpPOJJIEMEHTHI,
kieTku. Bona MUKpOdJeMeHThl. Boma w MuHepanbHble BemiecTBa. (DyHKIIMUM BOABI W MHUHEPATBHBIX
Y MUHEpaJbHbIE BellecTB B kiieTke. [loanep:kanue ocMOTHUECKOTO OanaHca
BeIICCTBA IIpakTHueckoe 3aHsITHE 1
Ne 1 «buonoruueckas poib MHHEPAIBHBIX BEMIECTB B  OOECIeUeHUU
KHU3HEIESATEIbHOCTH OPraHU3MOB, MPOSIBICHUS AUcOaiaHca MUHEPATIbHBIX JIEMEHTOB)
Tema 2.2. Coneprkanue yueOHOro MaTepuaia 4
buonornyecku benku. CocraB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
BaXHbIE XUMHYECKHE | HezaMeHnMble UM 3aMEHUMbIE aMUHOKHCIOTBL. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU OK-01, OK-02,
COCIMHEHMS CTPYKTYphl O€NKOBOIl MoJieKynbl (II€pBUYHAsA, BTOPUYHAs, TPETHYHAs M YETBEPTHYHAs OK-04
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CTpYKTypa). XuMHUYecKue cBoiicTBa O6enkoB. buonornueckue Gpynkuuu 6enkon. DepMeHTHI —
Oomornorndeckne Karamm3atopel. CTpoeHue ¢epMeHTa: aKTUBHBIM LEHTP, CyOCTparHas
cnenuduuHoctb. Kodepmentsl. Butamunbl. OTinyus (QepMEHTOB OT HEOPraHUYECKUX
KaTaJau3aToOpOB.

VYrneBoapl: MoOHOcaxapuIbl (IJIOK03a, pubo3a U J1e30KcUpuO03a), AUcaxapHjbl
(caxaposa, JlakTO3a) W MoJUcaxapujibl (Kpaxmall, TJIUKOreH, LeJUtoi03a). buonornyeckue
¢byHKIMM yriaeBoaoB. JIunuael: Tpurauuepuabl, pochomunuasl, crepouasl. ['uapodunsHo-
ruapodoOHbIe cBolicTBa. buonormveckne ¢GyHKIMKM JUnUaA0B. CpaBHEHHE YTIIEBOOB,
OEeNKOB W JUNUAOB Kak HMCTOYHUKOB sHepruu. Hyxneunoseie kucnotel: JJHK u PHK.
Hykneotuapl — MOHOMEpHI HYKIIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢bynakiun PHK. AT®: ctpoenue u pynkuuu

JlaGopaTopHblie 3aHATHS

Ne 1 «Onpepenenune Hanmuuus Kpaxmaiia B IpOAYKTaX MTUTAHUS

Tema 2.3.
CrpykTypHO-
(byHKIIMOHAIbHAs
OpraHu3aIus KJIETOK

Copneprkanne ydeOHOro Marepuana

Huronorus — Hayka o kierke. Kiierounast Teopus — npuMep B3aUMOJECHCTBUS UACH U
(hakTOB B HAYYHOM MO3HAHUU. METOIbI U3YUECHHS KIIETKHU.

Knetka kak mnenoctHas xuBas cuctema. OOmue MpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMOpana, mosiekynbl JIHK kak renernueckuii anmnapar, cucreMa cCUHTe3a Oeka.

Tunel KJIETOK: JyKapuOTHYecKas U MpokapuoTuyeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTUUeCKO KieTku. Kierounass creHka Oaktepuil. CTpoeHHE SyKapHUOTHUUECKOU
kieTkd. OCHOBHBIE OTJIHYHUS PACTUTENBHOM, )KUBOTHOW U rpuOHOI KiIeTku. [ToBepXHOCTHBIE
CTPYKTYPBI KJIETOK— KJIETOYHAsl CTEHKA, TJIUKOKIMKC, uX GyHkmuu. [lnmazmarudeckas
MeMOpaHa, ee CBOMCTBA U (PyHKIIHH.

[{uromnna3zma u ee opranouasl. OmqHoMeMOpanHbie opranouas! kietku: DIIC, anmapat
lonbmxu, snmsocomel. [loyaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHAPHM, IUIACTHUIBI.
[TpoucxoxaeHne MUTOXOHAPUNA W TutacTuia. Bunmbl mmactun. HemeMOpaHHBIE OpraHOWIBI
KIETKA: PUOOCOMBI, KJICTOYHBIA IEHTP, UEHTPUONH, PECHUYKU, KIYTHUKUA. DOYHKIHUH
OpPraHoUJIOB KJIETKH. BKiroueHus.

SAnapo — perynaropueiii 1neHTp kietku. CTpoeHue sapa: sjaepHas o000JouKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BENIECTB B KIIETKE

JlaGopaTopHble 3aHATHS

Ne 2 «Ctpoenune kieTku (pacTeHusi, )KUBOTHbIE, IT'PHUObI) U KJIETOYHBIE BKIIOYECHUS
(kpaxMaJ, KApOTUHOHU B!, XJIOPOILIACTHI, XPOMOILIACTHI)»

Pa3gea 3. ZKKu3HeneaTeIbHOCTh KJIETKH

OK-01, OK-02,
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Tema 3.1.
OO0OMeH BelecTB
Y TIpEBpaIllCHHE

SHEPrUu

B KJIETKE

CopepxaHnue yaueOHOro Marepuaa

OOmen BemecTB, WM MeTabomu3M. AccuMuwianus (TMJIacTUYeCKuid OOMEH) U
JTUCCUMWIALIUS (SHEPTeTHYECKHi 0OMEH) — JIBE€ CTOPOHBI €IUHOT0 TpoIecca MeTaboM3Ma.
Posb 3aKOHOB COXpaHEHMS BEIECTBA M SHEPrUH B MOHMMaHUHM MeTaboian3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTpO(dHBIH H TerepoTpodHbi. Pons (epMeHTOB B 0OOMEHE BEHIECTB H
npeBpaiieHnn 3Hepru B kietke. @otocunres3. CBetoBas u TemMHoBas (as3sl poTocuHTE3A.
Peaknun dorocunreza. DpdexkruBHOCTh (hoTOCHMHTE3a. 3HAaUeHUE (POTOCHHTE3A JJIS KU3HU
Ha 3emse. BnusHue ycioBuil cpeapl Ha (OTOCHHTE3 W CIOCOOBI TOBBIMICHHUS €rO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHNA. XEMOCHHTE3. XEMOCHHTE3UPYIOIUE OaKTCPHH.
3Ha4YeHne XeMOCHHTEe3a [T KU3HHU Ha 3emIie.

DHepreTudeckuii oOMeH B KJIETKE. PaciierieHHue BeIIeCTB, BBIJICICHHE U
AKKyMYyJIHDOBAaHME DOSHEPruM B KIETKE. OTambl 3HEpreTuyeckoro oOMeHa. [nmkonus.
Bbpoxenue u ero Buipl. KicnopogHoe okuciaeHNe, HITH KIETOYHOE JbixaHue. OKUCIUTEILHOES
dbochopmmpoBanre. DPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA

Tema 3.2.
Bbuocunres Oenka

CopepxaHue yaueOHOro Marepuaa

Peakuun marpuuHoro cunresa. ['enernueckas mHpopmauusa u JIHK. Peanusanus
TeHeTUYECKON MHpOpMaIuu B KJIeTKe. [ eHeTH4ecKuii Ko/ U ero cBocTBa. TpaHCKpUIIIIUS —
MatpuuHblii cuHte3 PHK. Tpancnsimus — OuocuHTe3 Oenka. JTamnbl TpaHCISALUU.
KoaupoBanue amuHokuciaor. Pons pubocom B 6uocuHTe3e Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenne 3aa4 Ha ONpCACIICHNUEC ITOCIICAOBATCIIbHOCTHU HYKIICOTUIOB»

Tema 3.3.
Bupycel

Copneprkanne y4eOHOro MaTepuana

Hexnerounsie ¢opmbl xu3Hu — BHUpycbl. Wcropus otkpeitus BupycoB (/. U.
VBaHoBckuii). OCOOEHHOCTH CTPOCHHS M >KU3HEHHOTO LHMKJIa BHpycoB. bakrepuodaru.
bonesnn pacteHuid, JKMBOTHBIX W  YEJIOBEKa, BbI3bIBa€Mble BHpycaMH. Bupyc
ummyHonepuiuta uenoBeka (BUY) —  BozOymurenr CIIMHda. Ilpodunaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUMN

OK-04

Pa3nea 4. PazMHoXkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKM3HEeHHBIN [TUKIT
KJIETKH

CopepxaHue yaeOHOro Marepuana

KneTounslii uki, Uim KU3HEHHBIA IUKI KieTku. MHTepdaza u mutos. IIpoueccsl,
npoTekaromue B uHTepgase. Permmkanus — peakuus marpuunoro cunresa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HAaOOp — KapuoTHM. JIUTIIIOUIHBIN U TaluIOWIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuapl. LluTonmormueckue OCHOBBI Pa3MHOXKEHHMS M HHIUBUAYAJIHHOTO
pa3Butusi opraHu3MoB. Jlenenune knetkm — wMuto3. Cragum wmutosa. [Iponeccsl,

OK-01, OK-02,

OK-04
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IPOUCXOJAIIME HA Ppa3HbIX CTagusX MUTO3a. buojmormyeckuit CMbICI  MHUTO3A.
[Tporpammupyemasi rudesb KJIETKH - alloITO3

Tema 4.2.
DopMBI PA3MHOKECHUS
OpPraHU3MOB

CopepxaHnue yaueOHOro Marepuaa

@opmbl pa3sMHOXKEHHsSI OpPraHU3MOB: Oecrmosioe W 1ojoBoe. Buuael 6ecnonoro
pPa3MHOXKEHHA:  JCJIEHUWE HAABOE M  IIOYKOBAHME OJHO U  MHOIOKJIETOYHBIX,
CropooOpa3oBaHME, BETETATHBHOE  pa3MHOXKEHHME. VICKyCCTBEHHOE  KIIOHHPOBAHUE
OpPraHMU3MOB, €r0 3HaYEHUE [l CEJIEKLINN.

[TonoBoe pa3MHOXXEHHE, ero oTIuuuMs OT Oecrosoro. Meio3. Cragum Mmeriosa.
IIpoueccel, mnpoucxoxmdmue Ha cragusx wmekosa. I[loBeneHue xpomocoM B Meio3e.
Kpoccunrosep. buonormuyecknii cMbICI M 3HadeHue Meios3a. ['amerorenes — mporuecc
00pa30oBaHMs MOJOBBIX KJIETOK Yy JKMBOTHBIX. I10JIOBBIE Kee3bl: CEMEHHUKH U SUYHUKH.
OOpazoBaHue M pa3BUTUE IOJOBBIX KIETOK — TaMeT (CrepMaTo30M[l, SIMIIEKIeTKa) —
cnepmaroreHe3 M ooreHe3d. OCOOCHHOCTH CTpPOEHHs SHIEKIETOK U CHepMaTO30HU0B.
OmnonorBopenue. IlapreHorenes

Tema 4.3.
NupuBunyansHOE
pa3BUTHE OPraHU3MOB

CopepxaHue yaueOHOro Marepuaa

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). DMOpHOHATILHOE pa3BUTHE (IMOPHOTEHES).
Ortanbel SMOPUOHAILHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHUE, TacTpPyIsLus,
opranorenes. IlocTaomMOpuoHATEHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PAa3BUTHSL:
npsMoe, HempsiMoe (MMYMHOYHOe). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BpPOXKJEHHBbIE ypojacTBa. Poct u pasBurue pacteHuil. OHTOreHes3
I[BETKOBOT'O paCTEHUS: ABOWHOE OIUIOJOTBOPEHUE, CTPOCHHE CEMEHH, CTAINH PA3BUTHUS

HpaKTI/IquKI/Ie 3aHATUA

Ne 3 «HdexnronHbIe 3a00JI€BaHUS U ATIIMIEMHH B UCTOPUH YEIOBEUYECTBAY.
Ne 4 «BaxknuHanus kak npoduiakTuka HH(EKIIMOHHBIX 3a001eBaHI»

Paspnen 5. HaciieacTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBaHHS

Conepxanue yaeOHOro MaTeprasa

[IpenMer u 3amaun reHeTHKU. Poib mUTONOTMH U SMOPHUONOTHH B CTAHOBJICHHH
reHeTuku. Bkiag poccuiickux M 3apyO€XHBIX YUYEHBIX B pa3BUTHE TE€HETHKU. MeToJibl
TeHEeTUKH  (TUOPUAONOTUYECKUH,  IUTOICHETHUYECKUH,  MOJEKYISIPHO-T€HETHUYECKUH).
OcHOBHbIE T€HETUYECKHE MOHATHS. ['eHeTmdeckass CUMBOJIMKA, HCIOJb3yeMas B CXemax
CKpEILMBaHHIM.

3aKOHOMEPHOCTH HAacJe€JIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIe [. MeHaeneM.
MoHorubpuaHoe CcKpeluBaHue. 3aKOH eIWHO0Opasusi TUOPUAOB IIEPBOTO IMOKOJCHHMS.
[IpaBuino noMUHMpPOBaHUSA. 3aKOH pACIICIUICHUS MPU3HAKOB. [ MIOTE3a YHCTOTHI TaMeET.

OK-01, OK-02,
OK-04
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[TonHoe W HemonHOe JHOMUHMpPOBaHHE. [{MrHOpHIHOE CKpelinBaHUe. 3aKOH HE3aBUCHMOTO
HacCJICAOBaHHA IIPHU3HAKOB. HI/ITOFGHGTI/I‘-IGCKI/IC OCHOBBI I[I/II‘I/I6pI/I,[[HOI‘O CKpCIIMBAaHMA.
AHanuzupyromee cKpeluBaHue. Vcronp3oBaHHE aHAIU3UPYIOMIETO CKPEI[MBAHHS IS
OIpeJIeJIeHUs] TEHOTUIA 0COOU

CemecTpoBasi KOHTpOJIbHasl paboTa 1
IIpakTHueckoe 3aHsTHe 2
Ne 5 Pemienue 3a1a4 Ha onpeeneHue BEpOITHOCTH BO3SHUKHOBEHHS HACJIEICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [HW-, MOJUTHOPUIHOM M aHAIM3HPYIOUIEM CKPEIIUBAHHH,
COCTABJICHHE T'€HOTUITNYECKUX CXEM CKpEIIUBaHUs
Tema 5.2. Copnepxkanne ydeOHOro Marepuana 2
CuernuieHHOE CuennenHoe HacnefoBanue mpusHakoB. Pabora T. Moprana mo cUEIUICHHOMY
HACJIEI0BAHHE HAaclIeA0BaHUI0 TeHOB. HapylieHue cuemieHHsT T€HOB B pPe3yJbTare KPOCCHHIOBEpa.
MIPU3HAKOB XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTuUecKue KapThl.
I'eneruka mnona. XpOMOCOMHOE OIpeAeieHUue 1oja. AYTOCOMBI M  IOJOBbIE
XpOMOCOMBL. ['oMOraMeTHble U rereporaMeTHble OpraHu3Mmbl. HacnenoBaHue NpH3HAKOB,
CHEIUICHHBIX C IIOJIOM
ITpakTHYECKOE 3aHSTHE 1
Ne 6 Pemenue 3anau Ha onpeeneHre BEPOITHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX
IIPU3HAKOB TIPU CLEIJIEHHOM HACJIEJOBAaHWUU, COCTABICHHE T'€HOTHUIIMYECKHUX CXEM
CKPEILMBAHHUS
Tewma 5.3. Copnepkanne yaeOHOro maTepuaa 2
3aKOHOMEPHOCTH N3meHunBOCTb. BHIbl M3MEHUMBOCTH: HEHACIIEACTBEHHAs] U HacleACTBeHHas. Ponb
U3MEHYUBOCTH cCpeapl B  HEHACIEACTBEHHOM M3MEHYMBOCTH. XapaKTepUCTUKAa MOJIU(DUKAIIMOHHOU
M3MEHUMBOCTHU. BapuanMoHHbIl psii M BapuanmoHHas KpuBas. Hopma peakuuu npusHaka.
KonndyecTBeHHBIE W KA4eCTBEHHBbIE TMPU3HAKM M HUX HopMa peakiuu. CBoiicTBa
MOJIU(UKATMOHHONW U3MEHUYUBOCTH.
HacnenctBennasi, uWiaM  reHOTUNMYecKass  U3MEHUYMBOCTh.  KoMmOuHaTHBHAast
M3MEHYMBOCTh. Melo03 M TOJOBOM Npolecc — OCHOBA KOMOWHATMBHOM H3MEHYHMBOCTH.
MyrtaunonHass u3MeHuuBocTh. Kiaccudukamuss MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa ¥ NpUUMHBI MyTanuii. MyrarenHsle (akTopbl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HacieAcTBeHHOM n3menunBocty H. U. BaBumosa
[TpakTHYECKOE 3aHSTHE 1

No 7 Pelienue 3aa4 Ha onpeAesieHue BEpOATHOCTH BOSHUKHOBEHHMS HACIECTBEHHBIX
HpI/IBHaKOB HpI/I paSJII/I‘IHI:IX THUIIaxX BBaHMOHeﬁCTBH}I T'€HOB, COCTAaBJICHHUC I'CHOTUIIMYCCKHX
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CXEM CKPCIIMBAHUA

Tema 5.4.
I'eneTuka yenoBeka

Conepkanue y4eOHOro MaTeprasia

I'eneruka yenoBeka. Kapuotun udenmoBeka. OCHOBHBIE METOIbl T€HETHUKH UYEJIOBEKA:
TCHEAJIOTUICCKUI, OJNU3HEIOBBINA, [UTOTCHETUYCCKHU, OWOXUMHUYECKUH, MOJIEKYISIPHO-
reHetnueckuii. COBpeMEHHOE OIpEJeeHUE TeHOTHUIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
TCHOTUITUPOBaHUE, B TOM uucie ¢ momoinbeto [11[P-ananu3a. HacnencTBennbie 3a001eBaHMs
YeJIOBEKa: TEHHbIC OO0Jie3HW, OOJIE3HHM ¢ HACJICACTBEHHOW MPEeapaciioioKeHHOCTHIO,
XpoMocoMHbIe 0ose3Hu. ComaTHdecKue W reHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnunel  370poBOTO  OOpa3a JKM3HU, JHATHOCTHUKH, NPOPHIAKTUKA W  JICUYCHUS
TEHETUYECKUX  OoJe3Hei.  MeauKO-TeHEeTHYeCKOe  KOHCYJIbTUpPOBaHUE.  3HAYCHHE
MEIUIIMHCKOM TEHETUKH B TPEIOTBPAIICHHMH W JICUCHWH TEHETHYECKUX 3a00sIeBaHUi
YyeJioBeKa

HpaKTqucxoe 3aHATUC

Ne 8 «CocraBneHue U aHaIu3 poJAOCIOBHBIX YEJIOBEKa»

Pasznea 6. DBoaromuon

Has1 OHoJIOrus

wn

Tema 6.1.
OBOIOIUOHHAS
Teopus
U €€ MECTO
B OHOJIOTHH

CopepxaHue yaeOHOro MaTrepuana

[IpeanochuIKM BO3HUKHOBEHUS SBOJIONMOHHON TEOpUH. DBOJIONUOHHAS TEOPHUS U €&
MeCTO B OMoNIOTHHU. BiusHUE 3BOIIOIMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUH U JIPYTHX HAyK.
CaunerenbcTBa 3BoMoNMH. [laneoHTonornueckre: mocaea0BaTeabHOCTh MOSBICHUS BUIOB B
MaJeOHTONIOTUYECKOM JIeTONUCH, TepexoaHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
pasznuuue ¢ayH U GIop MATEPUKOB U OCTPOBOB. DMOPHOIIOTHYECKHE: CXOJICTBA U PA3TUUMS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, pPYAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTeH y BCeX
YKUBBIX OPTaHU3MOB.

OpomononHas teopust Y. JlapBuna. IIpennoceuiki BO3HUKHOBEHMS JTapBUHU3MA.
JIBroKymue Cuiabl DBOJMIONMUM BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXEHUE TpHU
OTPAaHUYEHHOCTH PECYpPCOB, Heolpeneia¢HHas M3MEHUYHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOTIOLMS

CopepxaHue yaeOHOro Marepuaa

Cuntetnueckass Teopus odBomommu (CTD) w  e€ OCHOBHBIE TIOJOKCHHS.
MI/IKpOBBOJHOI_[I/ISI. HOHYJISILII/ISI KaK €IMHUIa BUJa U 3BOJIOITHUHA.
JIBmwxymme cuibl (GaKTOPHI)IBOIIONMK BHAOB B MpUpoae. MyTallMOHHBIN MTPoIece U

OK-01, OK-02,
OK-04
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KOMOMHATHBHAs W3MEHYUBOCTh. [lomynsnmoHHble BoiHBI U JApeid renoB. Mzomsanus u
murpanusa. EcrectBeHHbIi oTOOp — HampaBistomuid (akrop sBomoruu.  Dopmbl
€CTeCTBEHHOro o0TOopa. IIpucrnoco6iieHHOCTh OpraHu3MOB Kak pe3ylbTaT 3BOJIIOLUU.
[Tpumepsl npucOCOONEHU y OpraHu3MoB. ApoMopdo3bl M HAMOaganTanuu. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE (pOpMBI BUA00OPa30BaHus: reorpaduueckoe,
JKOJIOTHYECKOE

Tema 6.3. Cogeprkanue y4eOHOro MaTepuasa 1
MaxkposBonronus MaxposBonronus. DopMbI JBOJIIOLHHN: ¢unernyeckas, JTMBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTuMocTh 3BOTIOLHMU
ITpakTHYECKOE 3aHSTHE 1
Ne 9 «Onucanue npucrnoco6JeHHOCTH OpraHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay
Pa3nes 7. Bo3HuKHOBeHMe M pa3BUTHE KU3HHM Ha 3eMiie 6
Tema 7.1. Cognepxkanne ydeOHOro Marepuana 2
3apoxaeHue JloHaydHbIE DIpENCTaBICHMS O 3apOXKACHMM JKM3HM. HayuHble rumoresbl
Y Pa3BUTHUE XU3HU | BOSHUKHOBEHHS XHM3HM Ha 3emiie: aOMOreHe3 W TaHCIepMHUs. XHUMHUYECKas HBOJIOIHSL.
AOGHOTEHHBII CHHTE3 OpPraHUYECKHUX BEIIECTB M3 HEOPraHWYECKUX. DKCIEpHUMEHTaIbHOE
MOATBEPK/IEHNE XUMHUYECKOW sBomtonuu. HawanbHble 3Tanbl OMOJIOTMYECKOM 3BOIIOIUH.
I'umoreza PHK- wMupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYP M BO3HHUKHOBEHHE
nporokieTku. [lepBeie kineTku U ux 3Bosrouus. opMupoBaHNE OCHOBHBIX T'PYII KHUBBIX
OpraHU3MOB.
PazBute »xm3Hu Ha 3emsie mo spam u nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilanmeo3oiickas spa U e€ mepuoibl: KeMOPUHCKUN, OpPIAOBUKCKUH, OK-01. OK-02
CHIIYpUHCKHM, T€BOHCKUN, KAMEHHOYTOJIbHBIM, IepMcKuil. Me3o30licKast 3pa U e€ nepuoabl: OI’C-O A ’
TPUACOBBI, IOpCKHM, MenoBod. KailiHo3olickas 2pa M €€ Nepuoibl: MaIEOTre€HOBBIN,
HEOT'€HOBBIN, aHTPOITOT'€HOBBIN.
Tema 7.2. Coneprkanue yueOHOro MaTepuaa 2
Cucrema Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHHe HBomound. OCHOBHBIE
OPraHMYECKOT0 MHUPA. | CUCTEMAaTUYECKUE TPYIINbl OpPraHU3MOB. XapaKTepUCTHKA KiIUMara M TI'eOJOTMYECKUX
IIpoucxoxnenue nporeccoB. OCHOBHBIE 3Tallbl IBOJIIOIMH PACTUTEIBHOTO U JKUBOTHOIO MUpa. ApoMopd o3l
YeJI0BEKa — y pacTeHM U KUBOTHBIX. [losBIIeHNE, pacBET ¥ BBIMUPAHUE I'PYIII KUBBIX OPraHU3MOB.
AHTPOIIOT€HE3 OBOJIIOIMS  4YeloBeKa. AHTPONOJIOTMS Kak Hayka. PasBuThe npencraBieHHl O

IIPOUCXOXKACHUN uelloBeKa. Meroabl u3ydeHMsl aHTpornoreHe3a. (CXolcTBa M pa3iauydMs
YeJIOBEKa W KMBOTHBIX. (CHCTEMaTH4eCKOE IIOJIOKCHHE 4YeNnoBeKa. JIBmKymiue Cuilbl
(paxTopsr) anTpomnoreneza. HacnencTBeHHAas WM3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
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OO61ecTBeHHBIN 00pa3 KHU3HU, U3TOTOBJICHUE OPYIUH TPy/la, MBILIUICHHE, peUYb

Tema 7.3. CopepxaHue yaeOHOro Marepuasa 2
OcHOBHBIE CTAANU OCHOBHBIE CTaJUHM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBeK yMenblil,
9BOJIIOLMHU YCJIOBEKa | YenmoBek mpsamoxoasammii, YenoBek HeaHIepTaJIbCKUl, YelloBeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku uckomnaembIx OCTaHKOB, BpeMs CYIIECTBOBaHMS, 00JIaCTh PaclpOCTPAHEHMUS,
00BEM TOJIOBHOT'O MO3Tra, 00pa3 KU3HHU, OPYAHS.
Yenoseueckue pacbl. OCHOBHBIE OOJBIINME pachl: €BponeouaHas (eBpasuiickas),
HErpo-aBCTpaonIHas (SKBATOpUATIbHAS), MOHTOJIOMAHAS (a3UaTCKO-aMepUKaHCKast). YepTsl
IPUCIIOCOOJIEHHOCTH TPEJICTABUTENEH YEIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma
ITpakTHyeckoe 3aHsTHE 1
Ne 10 «Bpems u myTu pacceseHus 4ejloBeKa 1o MIaHeTe»
Pa3pnen 8. OpranusMsl M OKpykawuias cpeaa 4
Tema 8.1. CopepxaHue yaueOHOro Marepuaa 2
Okonorus Okojiorusi Kak Hayka. 3ajaud U pasjeibl IKOJIOTMU. METOoabl HKOJIOTHYECKUX
Kak Hayka. Cpenibl | mMccieqoBaHuN. DKOJIOTHUECKOE MHUPOBO33pPEHUE COBPEMEHHOTO YenoBeka. Cpeapl OOUTaHus
KU3HU. OpraHM3MOB:  BOJIHas,  HA3eMHO-BO3AYIIHAs, [OYBEHHas,  BHYTPUOPraHU3MEHHAs.
DKOJIOTNYECKUE Okonornyeckue Qaxtopbl. Krnaccudpukanuss skosorudeckux (akTopoB: aOMOTHYECKHUE,
(bakTopsl OMOTMYECKME U aHTpomoreHHele.  JlelicTBHE  DKOJIOTMYECKHX  (aKTOpoB  Ha
opraHu3Mbl. AGMoTHYeCKHE (DAKTOpPbI: CBET, TeMIepaTypa, BiIakHOCTh. doTomepuoausm.
[IpucnocoOneHust OpraHM3MoB K JEUCTBUIO abuotuyeckux (QaxTopoB. buonorunueckue OK-01, OK-02,
put™bl. buotnueckue Qakropbl. Buasl OMOTHUECKHX B3aMMOJAEHCTBHMNA: KOHKYpPEHIIHS, OK-04, OK-07
XHUIIHAYECTBO. [TapazuTuswm, MYTYyaJlu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,
HaxJeOHUYECTBO), aMeHCAIN3M, HeUTpanu3M. 3HadyeHne OMOTHYECKUX B3aMMOJEHCTBHM A
CYIIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tema 8.2. Coneprkanue yueOHOro MaTepuaa 2
DKOJIOTHYEeCKHE OKOJIOTUYECKUE XapaKTePUCTUKU monyasiuuud. OCHOBHBIE IMOKA3aTeIH MOMYIISIINH:
XapaKTepUCTUKHU YHUCJIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTh, CMEPTHOCTb, NPUPOCT, MUrpauusd. JMHamuka
MOMYJISIIIUU YHICJIEHHOCTH MOMYJSIIIUU U €€ PeryIsiius
ITpakTHyeckoe 3aHsATHE 1
No 11 «ITocu€r mIOTHOCTH MOMYJSIUAN Pa3HbIX BUJOB PACTCHHIN»
Pa3nen 9. Cool1uecTBa U 3KOJOrHYeCKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. ‘ Coneprxanue yueOHOro MaTepuaa 2 OK-04, OK-07
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CoobmectBa CoobmecTBO  opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBafd,
OpPraHHU3MOB, NPOCTpaHCTBEHHAs, Tpoduueckas (numieBas). Bunbi-noMmuaanTel. CBsi3u B OHOLIEHO3E.
9KOCHUCTEMBI Okonoruyeckue cucteMsl (3kocucremsl). [lonstue 00 sxocucteMe U GHOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BemiecTB U MOTOK 3HEPIUU B 3KocucTeMe. Tpoduueckue (IUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKAa3aTeNld 3KOCHUCTEMBL: OHMoMmacca,
OPOAYKLMS. DKOJOIMUECKUE MUPAMUIBL: MPOMYKIMH, YUCICHHOCTH, OuoMacchl. CBoHcCTBa
9KOCHCTEM: YCTOMYMBOCTb, CaMOperysiuus, pazpurue. Cykueccus
Tema 9.2. CopepxaHnue yaueOHOro Marepuaa
[IpuponHbie [TpupoaHble AKOCHCTEMBI. DKOCUCTEMBI PEK U 03€p. DKocHcTeMa XBOMHOIO WIIU
KOCHUCTEMBI IIUPOKOJIMCTBEHHOTO neca. AHTpPOIIOTeHHBIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe M XO3SHCTBEHHOE 3HAUEHHME Aarpo3KOCHCTEM H
ypboskocucteM. buopasHooOpasue kak ¢akrop ycroilumBoctu 3kocucteM. CoxpaHeHHe
OHMOJIOTMYECKOTr0 pa3HooOpasusi Ha 3emiie
Tema 9.3. CopepxaHue yaueOHOro Marepuaa
buocdepa — Vuenue B. U. Bepnanckoro o 6uocdepe. I'panutipl, coctaB U CTpyKTypa OuoChepHI.
rino0anbHas XKusoe BemectBo U ero GyHkuu. OcobeHHOCTH GHocephbl Kak IN100anbHOM 3KOCHCTEMBI.

dKOCUCTEMA 3eEMITHA

JluHamuueckoe paBHOBecMe M oOpaTHas cBsizb B Oumocepe. KpyroBopoTsl Beliects u
OMOTe0XMMHUYECKUE LIUKJIIBI 2JIEMEHTOB (yIiiepoJia, a30Ta). 30HaIbHOCTh OHMOCHEpHI.

Tema 9.4. IIpodeccnonanbHO OpHMEHTHPOBAHHOE coJep:kaHHe (colep:KaHMe NMPUKJIATHOTO
Bnusaue MOIYJIs1)
AQHTPOIOTEHHBIX YenoseuectBO B Ouochepe 3emiuu. AHTPOINOT€HHblE H3MEHEHUsT B Ouocdepe.
¢akTopoB Ha I'moGanbHble sKoMOrMUeckue mpobieMbl. CocyliecTBOBaHME MPHUPOJLI U YEJIOBEYECTBA.
o6uochepy Coxpanenne OuopazHooOpasusi Kak OCHOBa ycToWuumBOCTH  Omocdeprl. OcHoBa
palMoHAIBHOTO YIPaBICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHHe. JlocThxkeHus
OMOJIOTHH U OXpaHa MPUPOIbI
IIpakTHueckoe 3aHsTHE
Ne 12 «OTx0a6! TPOU3BOACTBAY
Tema 9.5. IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COAEpPKaAHMe (COoHep:KaHUe MPUKJIATHOTO
BnusiHue coupanbHo- | MOIYJIst)
9KOJIOTHYECKUX 310poBbe U €ro coctaBistomue. DakToOpbl, MOJIOKUTEIBHO U OTPULATENIHHO

¢bakTopoB Ha
3JI0POBBE YETIOBEKA

BIMSIOIIME HAa OpPraHu3M 4esjoBeka. lIpoOrema TeXHOTreHHBIX BO3ACUCTBUII Ha 370pPOBbE
4eJI0BeKa (3JIEKTPOMArHUTHBIE I0JIA, OBITOBas XUMMsI, W30BITOYHBIC LIYMBI, paguanus U
T.I1.). AJanTtanusi opraHu3Mma uyellioBeka K (akTopam okpyxkawomei cpensl. [Tpuniuns

IIK 2.1

22




(bOpMI/IpOBaHI/IH 3ﬂopOBbec6eperanmero IIOBCIACHHA. dusnyeckas aKTUBHOCTh U 300pPOBEE.
bruoxumMmuuyeckue acleKThbl PallMOHAaJIBHOI'O NUTAHUA

JlaboparopHsble 3aHATHS

Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTE)

Pasznea 10. Cesrekuusi OpraHnu3zMoB, 0CHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexmus
KaK HayKa U mpoliecc

CopepxaHnue yaueOHOro Marepuaa

Cenexuys Kak Hayka U Ipouecc. 3apoKIeHUe CeIEKIIMM U JJoMecTukanus. Yuenue H.
. BaBuiioBa o 1eHTpax MHOroo0Opasus U MPOUCXOKIACHHS KYIbTYPHBIX pacTeHuid. LIeHTpsI
MPOUCXOXKACHUA AJOMAIIHUX KHBOTHBIX. COpT, nopoaa, mrTamMm. COBpeMeHHI)IG METOAbI
cenekiuu. MaccoBbIii U WMHAMBUAYAIbHBIH OTOOPHI B CENEKIMH PACTEHUH M YKUBOTHBIX.
Ouenka »KcTephepa. bIU3KOpOACTBEHHOE CKpelIMBaHWEe — HHOpuUAWHT. Yucras JTUHUS.
CkpeuBanue 4YHCThIX JuHUK. [‘erepo3uc, wunu rubpuanas cwia. HepoacTBeHHOE
ckpeuBanue — ayropuauHr. Otmanénnas rudpuamzanus u e€ ycrnexu. VcKyccTBeHHBIN
MyTareHe3 U TOJy4YeHHE IMOJUILIOUIOB. J[OCTHKEHUS CEeNeKUUU PACTeHUH, >KUBOTHBIX H
MHKPOOPraHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOT MU

bruoTtexHonorust Kak oTpaciab MPOU3BOACTBA. |'€HHAs MH)KEHEpHs. DTallbl CO3MaHMs
pexomOunantHoil /JIHK u Tpancrennsix opranuzmoB. Knerounas mnxenepus. Kinerounsie
KYJIbTYPBI. MUKpPOKIIOHATIBHOE pa3MHOXEHUE pacTeHui. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. DKOJOTUYECKUE U ITHYECKHE
npo6sembl. 'MO — reHeTH4ecKu MOAM(PUIMPOBAHHBIE OPraHU3MBbI

Tema 10.3.
buorexnonornn
B )KM3HHU U npodeccuu

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEP:KaHUE (CoAep:KaHUue NMPHUKJIATHOTO
MO/1YJIfA)

OCHOBHBIE HAIIPaBIEHHUsI COBPEMEHHOM OHMOTEXHONOTMHM B NPOQecCHOHATBHOMN
NeSTeIbHOCTH 4YenoBeka. MeTtopl OuoTeXHOJIOruu. OObEeKThl OMOTEXHONOTHU. OTHKA
OMOTEXHOJOTMYECKMX M TEHETHYEeCKHX »JKcrepuMeHToB. [IpaBuia moucka M aHamu3a
OMOPKOIOrHYecKoil MH(MOPMallK U3 Pa3IUYHbIX UCTOYHHMKOB (Hay4yHas W y4eOHO-HAay4Has
JUTEpaTypa, CpesicTBa MaccoBoil nHdopMmaiu, cetb IHTepHeT U pyrue)

IIpakTHueckoe 3aHsTHE

Ne 13 Keiicpl Ha aHanu3 HMHGOPMAIMM O HAYYHBIX JOCTHXKEHHMSIX B 00JacTu
TFeHETUYECKUX TEXHOJIOTH, KIIETOUHOM NHKEHEPUH, MUILEBbIX OMOTEXHOIOTHIA.

Ne 14 3amura keiica: npeacTaBI€HNE PE3YJIBTATOB PEILIEHUS KEMCOB (BBICTYIUIEHUE C
MIPE3CHTAINECH )

OK-01, OK-02,
OK-04, OK-07
IIK 2.1

Pa3nen 11. Pemenne keiicoB B 00,1aCTH OMOTEXHOJIOT A

Tema 11.1.1.

IIpodeccnonaibHO OPHEHTHPOBAHHOE COJepP:KaHUe (coaep:KaHue NMPUKJIATHOTO

OK-01, OK-02,
OK-04, OK-07
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buorexuonornu
B IMPOMBIIIJIEHHOCTH

MO/1YJIfA)

Pa3zBuTue NpOMBIIIJICHHOW OMOTEXHONOTUH M €€ MPHUMEHEHHE B JKM3HM YEIIOBEKa,
IIOUCK W aHalIu3 HMHGOpPMALMM U3 PA3IUYHBIX MCTOYHHMKOB (HaydHas M yuyeOHO-HaydHas
JUTEpaTypa, CpesICTBa MaccoBOil nHGopMau, cetb IHTepHET U 1pyrue)

IIK 2.1

[IpakTHueckue 3aHsATUS 4
Ne 15 Keticel Ha aHanu3 uHGOPMAIMKA O Pa3BUTHU MPOMBIIUICHHONH OMOTEXHOIOTUI
(IO MUHH-TPYIIIIaM).
Ne 16 3amura keiica: npeacTaBiIeHNUE PE3YJIbTATOB PELLIEHUS KEMCOB (BBICTYIUIEHUE C
MIPE3CHTAINCH )
IIpome:kyTounasi arrectanus (1updepeHMpoBaHHbINA 3a4eT) 2
Bcero: 72

24




3. YCJIOBUSI PEAJIM3ALIMYA IPOTPAMMBI YYEBHOM
JTUCHMUIJIAHBI

3.1. TpeOoBanusi K MHHUMAJIBHOMY  MAaTEePHAJIbHO-TEXHUYECKOMY
ol0ecrneyeHUIO

Peanuzanus yaeOHON TUCIUTIMHBI TpeOyeT HATMYKHe YIeOHBIX KAOMHETOB:

Kabunet «buonorus»

O6opynoBanue y4yeOHOro KaOWHETa: TIOCAJOYHbIE MeCTa [0 KOJUYECTBY
oOydaromuxcsi;  pabodyee  MecTo  mpermojaaBatens; pabodas  jgocka;  Habop
MPUHAJICKHOCTEN I JIAOOPATOPHBIX U MPAKTUYECKUX PAOOT; KOMIUIEKC 3aJaHUuN IS
TECTUPOBAHUA U KOHTPOJBHBIX paboOT; TEXHUYECKHUMH CpEACTBAMH OOy4YEHUS:
WHTEPAKTUBHAS JOCKA, POCKTOP, KOMITBIOTEP, HOYTOYK.

3.2. UupopmannoHHoe o0ecnieyeHne pean3alui NPorpaMmbl
3.2.1. OCHOBHBIC HCTOYHHUKH:

1.bronorus : 6a30BBI ypOBEHB : yU4eOHUK ISl 00pa30BaTEIbHBIX OpraHU3aIldi,
peanu3yomuxo0pa3oBaTeIbHbIC MIPOTpaMMBbI CpEIHETO podeCCHOHATHHOTO
obpazoanusi / U.b. Aradonora, A.A. Kamenckuii, B.M. CuormnazoB.— Mocka
IIpocsemenue, 2024. — 271 c.

3.2.2 JlonoJTHUTEIbHbIE HCTOYHUKMN:

1. buonorust ¢ ocHoBamu mutosoruu: ydeOHoe mocoome / T.B. Kapmrok.-
Mocksa : UTH®PA-M, 2024. — 282 c.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOUI

Kontrpoas wu

OIICHKAa

JTUCHUATIIMHBI
pe3yJIbTAaTOB

OCBOCHUA

o011e06pazoBaTeIbHOM

JAUCHOUINIMHBI PACKPBIBAIOTCA 4YCPC3 AUCHUIINIMHAPHBIC PC3YJIbTAaThl, HAIIPABJICHHLIC Ha

dbopMupoBaHre OOMUX W MPOPECCHOHATBHBIX KOMIETEHIIMH MO pa3iesiaM M TeMam

coJiep>KaHMsl y4eOHOTro MaTepHara.

Oo6masi/mpogeccuoHanbHAS
KOMIIeTEeHI U

Pa3zgen/Tema

THun oeHoOYHBIX
MepOoNnpUATHUS

OK O0l. BsiOupars cnocoObl
pelieHus 3aj1a4
npodeccrnoHaTBEHOMI
JEATSILHOCTH MPUMEHHUTEILHO
K Pa3JINYHBIM KOHTCKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
43,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

Ob6cyxaenue o Borpocam
JEKIUU

Pazpabotka rioccapus
3aroHEHUE  CPaBHUTENIBHBIX
TabJINLL

TectupoBanue

VYceTHBII onpoc

JIUKTaHT Ha WCIOJIb30BaHHE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHHOJIOTHU ¥ CUMBOJINKU
NupuBunyanbHas
caMoCTOsTeNIbHAs paboTa
[IpencraBinenue pe3yabTaToB
IPaKTHYECKUX PadOT
KontpossHbIe paboThI

3aiuTa TBOPUECKUX paboT

3amuTa VHJIUBUYaIbHbBIX
MPOEKTOB
Brinonnenne 3aJaHui

MPOMEKYTOYHOM aTTECTANKU

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnenuBaemasi TUCKYCCHS TI0

COBpPEMEHHBIE cpeacta | 4.1-4.3, 5.1-5.4, 6.1-6.3, | Bompocam JEKIINHU

MOMCKa, anammza | 7.1-7.3, 8.1, 8.2, 9.1-9.3, | PazpaboTka MeHTaIbHOU

u unrepnperauuu | 9.4I1-o/c, 9.5I1-o/c, 10.1, | kapThl B MMHHU Tpymnnax

nH(popmanuu, 10.2, 10.3IT-o/c, 11.111-o/c | BolnonHeHue u 3ammura

u MH(POPMAaLIMOHHbIE 1a00paTOpHBIX PaboT

TEXHOJIOTUU IS BBITIOJTHEHUS [IpencraBienune pe3ynbTaToB

3aja4 npogeccuoHaIbHON MPAKTUYECKUX paboT

NeSITeIbHOCTH [IpencraBnenne ycTHBIX
COOOIIeHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX TI0 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BaHHBIX
MpenojaBaTesieM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxaeHue Mo Bonpocam

B3aMMO/ICHCTBOBATh u | 43,5.1-54,6.1-6.3,7.1-7.3, | nexuu

paborath B
KOMaHjIe

KOJIZICKTUBE H

8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

[IpencraBnenne pe3ynbTaToOB
MPAKTUYECKUX paboT

3aiuTa TBOPUECKUX paboT
3amura WHAVBUAYAJIbHbBIX
IIPOEKTOB
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OK 07. CopelicTBOBaThH
COXPAaHEHHUIO OKpY>KaroIen
Cpelbl, PpecypcocOepeKeHHIO,
MIPUMCHSITh 3HAHUS
00  W3MEHEHWH  KJIUMaTa,
IIPUHLIMIIBI OepeKITMBOTO
MIPOM3BO/ICTBA, 3¢ pexTUBHO
JIEHCTBOBATH

B 4Up €3BBIYalfHBIX CUTyaluAX

K 2.1. BbeIoJHATH PYyYHYIO
JIYTOBYIO CBapKy pa3JInYHBIX
JeTajed W3 YIJIEPOJUCTBIX U
KOHCTPYKLIMOHHBIX CTajled BO
BCEX MIPOCTPAHCTBEHHBIX
MOJIOKEHUSAX CBAPHOTO IIIBA.

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

OO6cyxaeHue mo Bompocam
JEKIUU

Pa3pabotka rioccapus
3aMoNHEHNe CPaBHUTEJIbHBIX
TabJIUIl

TectupoBanue

VYcerHblii onpoc

JIMKTaHT Ha HCHOJIb30BAHUE
apryMeHTOB, OHOJOTHYECKON
TEPMUHOJIOTHH U CUMBOJINKU
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBienne pe3ynbTaToB
MIPaKTUYECKUX padoT
KonTposababie paboThl

3ammTa TBOpUECKUX padoT
3amura MHIUBUIYaIbHBIX
IPOEKTOB

Brimonnenune 3amanuii
IPOMEKYTOYHOM aTTECTAIINH
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