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1. MACIHIOPT PABOYEM MNPOT'PAMMBI YUEBHOM JJUCHUATIJIAHBI
BHOJIOI'UA

1.1. Ob61acTh NPpUMEHEHHUS IPUMEPHO IPOrPaMMBbl

Pabouass mporpamma ydeOHON AMCIMIUIMHBI SIBJISETCS YacThbIO OCHOBHOM
npodeccruonanbHON 00pa3zoBaTeabHON mporpaMMbl B cooTBeTcTBUE ¢ PI'OC mo
cnermanbHocTaM CIIO: 51.02.01 HapogHoe Xyno’keCTBEHHOE TBOPYECTBO (10
BUJIaM).

[IpumepHas nporpamMma y4eOHON JUCIUIUIMHBI MOKET ObITh MCHOJb30BaHA B
JOTIOTHUTEIBHOM ~ NMPOGECCUOHANIBHOM — 00pa3oBaHUM W IpodeccHOHaTbHON
MOATOTOBKE CIIEHHAINCTOB YKAa3aHHOM CIIEHUAIBHOCTH.

1.2. MecTo y4eOHOI JUCUMILUIMHBI B CTPYKTYpe OCHOBHOI npodeccnoHaIbLHOI
o0pa3oBaTeIbHOM TNPOrpaMmbl: yueOHash JUCIUIUIMHA  TMPUHAMJICKUT K
obsi3atenbHOM yactu nukiIoB OITOIT o6meo6pazoBaTebHOTO IIUKIIA.

1.3. Ieqn y4yeOHOW AUCHMILUIMHBI — TPeOOBAHUS K Pe3yJbTaTaM OCBOCHUA
Y4eOHOM TUCUUIJINHBI:

Conepxanue mporpaMMbl 0011€00pa3oBaTeibHON  JucHUIUIMHBL Duszuka
HaIIPaBJICHO HA IOCTUKEHUE CIIECTYIOIINX LECH:

- (dopMupoBaHMEe 'y CTYJEHTOB TIPEACTaBICHUS O CTPYKTYpPHO-

(YyHKIHMOHAIBHOM OpraHu3alii >KUBBIX CHUCTEM pPa3HOTO paHra KaK OCHOBBI
OPUHATUS pPEIICHWA B OTHOLIEHWHM OOBEKTOB JKMBOM TPUPOABI U B
IIPOU3BOJICTBEHHBIX CUTYALMX.

1.4. 3agaunm y4yeOHOM IUCHUIUVIMHBI — TPeOOBAaHUS K pe3yabTaram
OCBOCHUS Y4eOHOM TUCHUILIMHBI:
- copMupoBaTh TMOHHMAaHUE CTPOSHUS, MHOTOOOpasWs M OCOOCHHOCTEH

KUBBIX CHCTEM Pa3HOIO YPOBHsSI OpraHU3alMd, 3aKOHOMEPHOCTEM MpOTEeKaHUs
OMOJIOTMUECKUX TMPOLIECCOB U SIBICHUH B OKpYyXKarolled cpene, LeTOCTHOM
HAyYHOW KapTHHBI MHUpPA, B3aUMOCBSI3M W B3aWMO3aBUCHUMOCTU €CTECTBEHHBIX
HayK;

- pa3BUTh YMEHHS OMPEICNATH KHUBbIe OOBEKTHI B MPHUPOJAE; MPOBOIUTH
HAOIOICHUS 32 HYKOCHUCTEMaMH [Tl BHISIBIICHUSI €CTECTBEHHBIX U aHTPOIMOTEHHBIX
U3MEHEHUH, UHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOICHU,

- copmupoBaTh HAaBBIKM IPOBEIEHUS NPOCTEHIINX OHMOJIOTUYECKUX
HKCIEPUMEHTAJIbHBIX HCCIEAOBAHUNA C COOJIIOJIGHUEM TpaBMil 0€30MacHOro
oOpartieHusi ¢ 00beKTaMu U 000pyI0BAHUEM;

- Pa3BUTh YMEHUS HCIIOIH30BaTh WH(MOPMAIIMIO OMOIOTHYECKOTO XapakTepa
U3 Pa3IMYHBIX UICTOYHHUKOB,



- chopMUPOBATh YMEHUS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH ACSITEIbHOCTH
10 OTHOIIEHHIO K OKPYJXKAlomIel cpeie, COOCTBEHHOMY 3/I0POBBIO; 00OCHOBHIBATH

U cOOJTI0IaTh MEPBI MPOPUITAKTUKH 3a00JIEBaHUN.

- chopmMupoBaTh TOHUMAHUE 3HAYMMOCTH JOCTIKEHUUA OHMOJOTHYECKOMN
HAayKd M TEXHOJOTMM B IIPAKTUYECKOM JIESITEIBbHOCTU YEJIOBEKAa, pPa3BUTUU

COBPCMCHHBIX MCAUITMHCKUX TEXHOJIOTUN U an06HOT€XHOHOFHﬁ.

1.5. PexoMeHayeMoe KOJMYECTBO YACOB HA OCBOeHHE padoueil mMporpamMmbI

y4eOHOM AUCHHUIJIMHBI

MaKCHUMaJbHOU yueOHON Harpy3ku oOyuatomerocs 117 gaca, B TOM uucie:
— 00s13aTeNHPHON ayAMTOPHOM YUeOHON HArpy3Ku oOydarorierocs: — 78 gaca.

— CaMOCTOSITeNIbHON paboThl — 39 4yacoB.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUEBHOU

JAUCIUITJIMHBI
2.1. O0bem yueOHOM JUCHMILIMHBI U BUAbI y4eOHO padoThl

Bup yueOHoi1 padoThI

O0BeM YacoB

MakcumasbHasi yueOHasi HArpy3Ka (Bcero) 117
Oobs3aTeIbHAS aYAUTOPHAA YYeOHAasi HArPY3Ka (Bcero) 78
B TOM YHCJIE:
— TEOPETHYECKOE 00yUYeHHEe 40
— 11a00paTOpHbIE 3aHATHSI 34
— camocTosiTelabHas padoTa CTYJIEHTOB 39
- 1podeccHOHaTbHO-OPUEHTUPOBAHHOE COJIEPKAHUE 8
B TOM YHCJIE:
- TEOpeTHYecKoe 00yUYeHHE 4
- IpakTU4YecKoe 00ydeHHe 4

Wrorosas arrecrauus B popme auddepeHIupOBAHHOIO 3a4eTa




Kon n IlnannpyemMble pe3y/abTaThl OCBOCHH S JUCIUIIJIMHBI

HAMMEHOBAHHU

e
¢popmupyemsbl Oo6mme JAucuMiinHapHble

X
KOMIIeTeHI U
OK 01. B yacTu TPpy10BOro BOCIUTAHMSA: - BIAQACTb CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKIIIOYACT:
Bri6upath - TOTOBHOCTh K TpYyIy, OCO3HAaHUE IICHHOCTH | OCHOBOIOJArallue MOHITHS (XUMHUYECKHM 3JIEMEHT, aTOM, 3JEKTPOHHAas
CHOCOOBI MacTepcTBa, TPYA0I00HE; o0oJiouKa aToMma, s-, p-, d-3JIEKTpOHHBIE OPOUTAIIM aTOMOB, MOH, MOJIEKYJIa,
pelieHus 3aa4 | - T[OTOBHOCTb K  aKTUBHOW  JICSTENIBHOCTU | BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHUYECKas
npoecCHoHal | TeXHOJIOTUIECKOU u COIIMAJIBHON | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIH 0O0BEM, YIJIEPOJIHBIA CKEJIET,
BHOU HAIpPaBIEHHOCTH, CIOCOOHOCTh WHUIUMUPOBATH, | GYHKIIMOHATIbHAS TPYIINA, paJuKall, ©30MEepHUs, U30MEPhI, TOMOJIOTHYECKUN
JEATEIbHOCTH | IUJAHUPOBaTh M CAMOCTOSITEIBHO  BBINOJHATE | PsAll, TOMOJIOTH, YIIEBOAOPOIBI, KUCIOPOI- U a30TCOACPIKALIUE COCIUHEHUS,
MPUMEHUTEIbH | TAKYIO JIEATEIIbHOCTD; OMONOrMYecKd aKTHUBHBIE BelIecTBa (YTJEBOJBI, KHUPHI, OCIKH), MOHOMED,
0 K Pa3JIM4HbIM | - UHTEpeC K Ppa3JIMYHBIM chepam | monuMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COCAMHEHUS,
KOHTEKCTam npodeccuoHaNbHON e TeIbHOCTH, KPUCTAJIMYECKAs] PEIETKa, TUIBI XUMHUYECKUX PEaKui (OKUCIUTEIbHO-

OBilaieHe  YHUBEPCAJBHBIMM  Y4eOHBIMH | BOCCTAHOBHUTEIBHBIE, YK30-H YHIOTEPMHUYECKUE, PEAKIIMd HOHHOTO OOMEHa),

MO3HABATEJbHBIMHM JIeHCTBUSIMH:
a) 0a30BbI€e JIOTHYECKHUE JIeiiCTBUSA:

- CaMOCTOSITEIILHO (dbopmyaHpoBaTh U
aKTyaJIu3upoBaTh MPOOIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CYIHGCTBGHHI)II\/'I HpI/I3HaK NN
OCHOBaHHUsl ISl CpaBHEHMsS, KiIacCU(DUKAIMH WU
00001eHMS,

- OompeneisaTh IeNu AeSTeNbHOCTH,
napaMeprl 158 KpI/ITepI/II/I HUX OJOCTUKCHUA,
- BBISBIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHTh KOPPEKTUBBHI B  JI€ATEIHHOCTH,
OIICHUBATh COOTBETCTBHUC pe?)y.]'H)TaTOB neisam,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

- paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHUC HpI/I peH_IeHI/II/I
YKU3HEHHBIX TTPo0JieM

3aJaBaTb

pPacTBOP, DIEKTPOJIMTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAsA JUCCOLUALU,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKLIUMH, XUMHYECKOE
paBHOBeCHE), TEOpPUHM U 3aKOHBl (TEOpPHsl XHMHYECKOIO CTPOCHHUs
opranuueckux BemectB A.M. bytnepoBa, Teopusi 3JIEKTPOJUTHYECKON
Jucconyanuu, nepuogudeckuil 3akon [[.M. Menneneesa, 3aK0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3bIK XUMUH, (AKTOJIOTHYECKUE
CBEJIEHUS O CBOWCTBaX, COCTaBe, MOJYYEHUH U 0€30IacHOM HCIOJIb30BaHUU
BaXHEHIIMX HEOPraHMYECKUX U OpPraHMYeCKUX BeUIeCTB B OBITY U
MIPAKTUYECKOU JEATEIbHOCTH YEI0BEKA;

- YMETb BBIABJIATH XAPAKTEPHBIE INPHU3HAKM W B3aMMOCBS3b H3YUYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE MIOHATHUSA IIPU ONUCAHUUA CTPOCHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB W WX IPEBPALLCHHN;

BBIABJIATH  B3aMMOCBSA3b  XMUMUYECKMX 3HAaHMM C  TOHATUSAMUA U
MNpEaACTAaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX IMTPEAMCETOB,

- YMETb HCIOJIb30BaTb HAUMEHOBAHUA XHMHYECKHX  COCIUHEHUH
MEXKIYHAPOAHOTO COK03a TEOPETHYECKOW ¢ TNPUKIAAHOM XUMHUH H

TPUBHUAJIBHBIC HA3BAHU A Ba)KHEHIIIHX BEIIECTB (BTI/I.HCH, ALUCTUJICH, TJIMLCPHH,




0) 0a30BbIE HCcIeI0BaTEeILCKUE IeHCTBUA:

- BJIAJIETh HaBBIKAMHU y4eOHO-HCCIIECOBATEIHCKON
u MIPOCKTHOM NIeSITEIbHOCTH, HaBBIKAMU
pasperieHus mpooieM;

- BBIIBJIATH IPUYUHHO-CIICICTBEHHBIC CBSI3U U
aKTyaJII/I3I/IpOBaTb 3az[al1y, BBIABHUI'ATh T I/IHOTe3y cc
penieHus, HaXOJUTh apryMEHThI IS
JIOKA3aTeIbCTBA CBOWMX YTBEPXKICHUH, 3a/aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B XO0I€ pemeHI/m
3a/la4yd  Pe3yJIbTaThl, KPUTHUYECKH OICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HM3MCHEHUE B
HOBBIX YCJIOBHSIX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HOSH&B&TGHLHYIO nu
MIPaKTUYECKYIO 00JIaCTH KU3HEACATEIPHOCTH;

- yMETb HHTEIrpUpPOBATh 3HAHUA U3 PAa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BbIABUT'AThb HOBBIC niaeu,
OPUTHMHAJILHBIC TIOJIXO/IbI K PEIICHUS;
- CHOCOOHOCTDH MX HMCIIOJIL30BaHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTHUKE

npeaiaraTh

denon, dopmanpaerun, yKCyCcHas KHUCIIOTa, TJWIWH, YyrapHbld ras,
yI‘HeKI/ICJIBIf/’I ra3, aMMHakK, raimi€Hasa U3BCCTh, HETallICHasA HU3BCCTh, ITMTHCBAs
colla U JAPYTUX), COCTaBIATh (POPMYJIbl HEOPTaHUYECKUX U OPraHUYEeCcKHX
BEIIECTB, YpPAaBHEHHS XHUMHYECKHX peaKkiuil, OOBICHATH HX CMBICT;
MOJTBEPXKIaTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMHA U 3alMUCAMUA ypaBHCHI/Iﬁ XUMHUYCCKUX
peaKIuii;

- YMCTb YCTAHABJIMBATh IMPUHAJICKHOCTH HM3YUYCHHBLIX HCOPraHUYCCKHUX U
OpPraHMYECKUX BEIIECTB K OMPEENIEHHBIM KJIaccaM M IpyIaM COeAMHEHUH,
XapaKTCpUu3oBaTb HX COCTaB U BaKHEHIIHE CBOfICTBa; OIpPCACIATh BHJbI
XUMHUYECKUX CBsi3ed (KOBaJIGHTHAsl, MOHHAs, METAaJUIMYecKas, BOJOPOAHA),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCHICCTB, KJIaCCI/I(l)I/IIII/IpOBaTI) XUMHUYCCKUEC
peaxiuu;

- chopmMupoBaTh MPEJACTABICHHUS: O XHMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpA, POJM XUMHH B TIO3HAHUU SBJICHUUN
Ipuposabl, B (OPMHUPOBAHMM MBILUIEHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl pEIICHUS] MTPAKTHYECKUX
3a/1a4y ¥ JKOJIOTHYECKH OOOCHOBAaHHOTO OTHONIICHHUS K CBOEMY 370POBBIO U
PUPOIHON cpefe;

- yMeTb MNPOBOJUTH pacyeThl MO XUMHUYECKHUM (QopMyJiaM U YpaBHEHHUSIM
XUMHUYECKUX  PEaKIuil C UCHOJIb30BaHUEM  (DU3HUECKUX  BEJIHYHUH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I NPHUHATHUA peHICHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIC
cpencTsa
TTOWCKa,
a”ajau3a u
WHTEpIpeTaIu
51
uH(popMaluuy,
51

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HayKd M OOIIECTBEHHOM NpPaKTUKH,
OCHOBaHHOTO Ha Janore KyJbTYD,
CIOCOOCTBYIOILIIETO OCO3HAHMUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHME SI3BIKOBOM M UUTATEIbCKON
KyJbTYpbl KaK CPEJICTBA B3aHUMOJCHCTBUS MEXIY
JIIOJbMU U NTIO3HAHUS MUPA;

- yMeTb IUIAHUPOBATb U  BBINOJHATh XUMMUYECKUH  OKCHEPHUMEHT
(mpeBpallleHUs] OPraHWYECKUX BEIIECTB MpPHU HArpEeBaHUM, IOJy4YEeHUE
ATHJIEHA M M3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKLUWU Ha albJeTHIbl,
KpaxMmaJl, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JIKOB IpH HarpeBaHuH,
[[BETHbIE peakIMH OENKOB; TMPOBOJAUTH pEaKIHH HOHHOTO OOMeHa,
OTIpeNieNATh Cpey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyJbdart-,
KapOoOHaT- M  XJIOPUJI-aHUOHBI, Ha KAaTHMOH AaMMOHHUS;  pellaTh
DKCIIEPUMEHTabHbIe 3a7auu 1o Temam "Meramnsl" u "Hemertamnsl") B
COOTBETCTBUU C MpaBWJIaMU TEXHHMKH O€30MAaCHOCTH NpU OOpaIlieHuHu c
BEIIECTBAMH U JIAOOPAaTOPHBIM 000pYI0BaHHEM; MPEACTABIATh PE3YJIbTaThl




nHpopMaIoH

- OCO3HaHHEC I ECHHOCTH HaquOﬁ JCATCIIbHOCTH,

XUMHUYECKOI0 SKCIIEPUMEHTa B (popMe 3amuicH ypaBHEHHI COOTBETCTBYIOLIUX

HBIE TOTOBHOCTh  OCYILECTBIISAITh ~ TNPOEKTHYI U | peakuuil u (opMyIHpOBaTh BHIBOABI HA OCHOBE ITHX PE3YJIbTaTOB;
TEXHOJIOTHH HCCJIEIOBATEILCKYIO NESITeNIbHOCTD | - yMETh aHaJIM3UpOBaTh XHMHUYECKYI0 HWHGOpMAIUIO, MOJydyaeMyro U3
JUTSt WHAUBUAYAJIbHO U B TPYIIIIE; pasHBIX MCTOYHHUKOB (CPEICTB MAaccoBOil mHGpopmanuu, cetb MHTepHET u
BBIMIOJTHEHUS OBilaleHHe  YHMBEPCAJBHBIMH  Y4eOHBIMH | IpyTHE);
3a1a4y NO3HABATEJIbHBIMH AeHCTBUAMM: - BIQJEThb OCHOBHBIMM METOJaM{ HAyYHOTO IIO3HAHUS BEIIECTB U
npodeccuonan | B) padora ¢ uH(poOpMaNueii: XUMHUYECKUX  SIBICHHM  (HaOmiojgeHue,  HU3MEpeHHe,  OSKCIIEPUMEHT,
bHOU - BJIaJIeTh HABBIKAMH TOJy4YeHUs MH(GOPMAIMH U3 | MOAEIHPOBAHNUE);
NESATENIbHOCTH | HICTOYHUKOB ~pa3HBIX THUIIOB, CAMOCTOSITENIBHO | - YMETh MPOBOJUTH PacyeThl MO XUMHYECKUM (opMmyliaM U YpaBHEHHSIM

OCYILECTBIISATh TMOUCK, aHAJIN3, CHCTEMATU3ALMIO M | XHMHUUECKUX  PEaKIuid ¢  HCIOJb30BaHUEM  (PU3MUYECKUX  BEIMYHH,

UHTEPIPETAlNI0 WHOOPMALMK PA3IUYHBIX BUJOB | XapaKTEPHU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, o0bema

1 GOpM IIpeCTaBICHHS, (HOpManibHbIE yCIIOBHUSI) TIa30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh

- co3JaBaTh TEKCThl B PA3IMYHBIX (opMaTax C | CACTEMHbIE XMMHUYECKUE 3HAHUSA [UIsl MPUHATUS PEIIEHUNH B KOHKPETHBIX

YY4eTOM Ha3Ha4yeHUsT WHQPOpPMAIMM M IEJIEBOH | )KU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMU M UX MPHUMEHEHHEM

ayJIMTOpUHU, BBIOMpaAs ONTUMaIbHYIO (opMy

IPEJICTaBICHUS U BU3YyaIU3aliH;

- OIEHMBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTb

UHPOpPMALIUK, €€ COOTBETCTBHE IPABOBHIM H

MOpPaIbHO-ITHUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpEJICTBA HH(POPMAIMOHHBIX U

KOMMYHUKAIIMOHHBIX TEXHOJOTUA B PELIECHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "

OpPraHU3allMOHHBIX  337ady ¢  COOJIO/IEHUuEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKUA O€30MacHOCTH,

TUTUEHBI, PpecypcocOepekeHMs, MpaBOBbIX U

THYECKUX  HOpPM, HOpM  HHGPOPMAIMOHHOMN

0€e30I1aCHOCTH;

- BIIaJICTh HABBIKAMHU PACTIO3HABAHMSI U 3aILTUTHI

uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH

JUYHOCTH;
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | - yMETh IUJJAHUPOBaTh M  BBINOJHATh XUMHUYECKUH  IKCIEPUMEHT
OddexTuBHO CaMOCTOSITENIbBHOCTH U CAaMOOIPEIEICHHUIO; (mpeBpallleHusi OpPraHWYecKUX BEIIECTB IIpU HArpeBaHUH, IMOJIy4YECHUE
B3aMMOJIEICTBO | -OBJIAJICHUE HaBbIKaMU y4eOHO- | OTUJIEHA U U3yYEHHE €r0 CBOWCTB, KAaYECTBEHHBIC PEAKIIMH Ha aJbJIETHIbI,
BaTh U HCCJIEIOBATENIbCKOM, MPOEKTHON W COLMANbHOHM | KpaxMaj, YKCYCHYIO KHCJIOTYy; JieHaTypalusi OelKOB IpH HarpeBaHuu,

paboTaTh B

JACATCIIBHOCTH,

LOBCTHLIC pCaKIUU 6€J'IKOB; NPOBOAWUTL PCAKIMHU HOHHOI'O 06MCH8.,




KOJUIEKTUBE U Osaanenue YHHUBePCAJbHBIMH | OTIPENIETISATH CPEy BOJHBIX PaCTBOPOB, KAU€CTBEHHBIC pEaKIIMU Ha Cyb(dart-,
KOMaH/Ie KOMMYHHUKATHBHBIMU /Il CTBUAMM: KapOoHAT- ®  XJIOPHJI-aHUOHBI, HAa KATHOH AaMMOHHS;  pellaTh

0) coBMecTHasI 1eATeJIbHOCTD: AKCIIEpUMEHTAJIbHBIE 3adaun 1o TemMaM "Mertamisl" u "Hemertammsl") B

- TMOHUMATh H WCHOJH30BaTh MPEUMYIIECTBA | COOTBETCTBHU C NPABHJIAMU TEXHHUKH O€30MAaCHOCTH TpU OOpalieHuu ¢

KOMaHJTHOH ¥ MHAWBUIYaJTbHON PabOTHI, BEIIIECTBAMH M JITAOOPATOPHBIM 00OPYIOBAaHUEM; IMPEACTABIATh PE3YJIbTAThHI

- NPUHUMATHh LEIH COBMECTHOW JEATEIHHOCTH, | XHMHUYECKOTO IKCIEPUMEHTa B (hOpME 3alHCH YPABHEHHUI COOTBETCTBYIOIIMX

OpraHU30BBIBATh U KOOPJAMHUPOBATH ACHCTBHUSA MO | peaKiuil ¥ GOpMyIMPOBATh BHIBOJBI HA OCHOBE ITHUX PE3YJIbTATOB

€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,

pacupenesnsaTh poJik C Y4€TOM MHEHUN YYaCTHUKOB

00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

-  KOOpJIMHHUPOBaTh W BBIIOJHATH pPaboOTy B

YCIIOBHSIX peanbHOTO, BHUPTYaJIBHOTO u

KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATh TO3UTUBHOE CTPATETUYECKOE

MOBE/ICHWE B Pa3IMYHBIX CUTYalMUsX, HPOSBISATH

TBOPYECTBO U BOOOpaKEeHUE, OBITh HHUIIMATUBHBIM

OBjaieHHe YHUBEPCAJTbHBIMHU PeryJjasiTHBHbIMH

JeHCTBUSIMU

I') NPUHATHE ce0sl U APYTUX JIIOJAei:

- IPUHUMATL MOTHBBI U apTYMEHTHI IPYTUX JIFOJICH

[IPU aHAJKM3€E Pe3yIbTaTOB AESITEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPABO IPYTUX JIOJEH

Ha OIINOKH;

- pa3BHBATh CIIOCOOHOCTH MOHMUMATh MU C

MO3UIUH JIPYTOTO YEJIOBEKa;
OK 07. B 00J1acTH 3K0J10rM4€CcKOr0 BOCIIUTAHUS: - copmMupoBaTh MpPEACTAaBICHUS: O XMMHYECKOH  COCTaBISIOLIEH
CopeiicTBoBaTh | - CHOPMUPOBAHHOCTH IKOJOTUYECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIM XUMHUU B TO3HAHUH SBJICHUU
COXPaHCHHUIO MOHMMAHUE BIUSHUS COIHAIBLHO-YKOHOMHYECKHUX | IPUPOJABI, B (OPMHUPOBAHWHM MBIIUICHHS W KYJBTYPBl JIMYHOCTH, €€
OKpY’KaroIeu MPOILECCOB  HA  COCTOSHME  MPUPOAHONH U | (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOUMOM AJISl PEIICHHs] MPAKTHIECKIX
Cpenpl, COITMAIBHOM  CpeIbl, OCO3HAaHHWE TJ00ATBHOTO | 3a7a4 W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
pecypcocOepex | XxapakTepa dKOJIOTHYECKUX MpobIem; MIPUPOIHOM cpefe;
€HHIO, - IUTAaHUPOBAaHWE W OCYIIECTBJICHWE ACHCTBUU B | - YMETh COONIOAATH MpaBUiIa IKOJOTHYECKH 11eTIeCO00Pa3HOTO MOBEICHUS B
MPUMEHSITh OKpYXarloIlei cpele Ha OCHOBE 3HAHUS Ieliell | ObITYy U TPYJOBOW ACSITENLHOCTH B LIETSX COXPAHEHHs CBOETO 3/I0POBbSI U
3HaHUA 00 YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA; OKpYXKaroIel MPUPOIHON Cpeibl; YUYUTHIBATH OMACHOCTh BO3JCHCTBHS Ha
U3MEHEHUU AKTUBHOE HETPHSITHE JCWCTBHI, NPUHOCSIIUX | )KMBBIE OPraHU3MBI OMPECIICHHBIX BEIISCTB, MOHUMAsi CMBICI TMOKa3aTens




KJIMMaTa, BpEJl OKPYXAIOIIEH CpeJie; MpEeaEIbHON TOMyCTUMON KOHIIEHTPALIUKU

MPUHIUIIBI - yYMEHHE MPOTHO3UPOBATH HEOIATONPUSTHHIC

OepexIIMBOro SKOJIOTUYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX

IIPOU3BOJCTBA, | ACUCTBUU, IPENOTBpALIATh UX;

3¢ dexTuBHO - pacumpeHue OIbITa JIeATEIbHOCTH

JIEUCTBOBATh B | DKOJOTMYECKOM HAIPABICHHOCTH;

Ype3BbIYANHBIX | - OBJIaJICHUE HABBIKAMH y4E€OHO-HUCCIIEI0BATENBCKOM,

CUTyalnusax IMPOCKTHOU U COLIMATIBHOU JACATCIbHOCTH,

I[IK 1.4 OBJaanenue YHHBEPCAJBHBIMH | - YMETh COOTIOIATh IIpaBuiia 0€30MacHOr0 MOBEICHUSI B OBITY M TPYI0BOM
AHaNMM3UpOBaT | KOMMYHUKATHBHBIMU J1eHCTBUAMM: JESTEIIbHOCTH B LIEISIX COXPAHEHMSI CBOETO 3/I0POBBS U OKPYKAIOIINX

b COCTOSIHME - IOHUMATh U OPTraHU30BBIBATH PabOTy BO BpeMst JIOJIEN; YUYUTHIBATh OMACHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3Mbl BUPYCOB,
COLIMAJIBHO- NaHAEMHHU, YpE3BbIYAHBIX CUTYAlUH U T. 1. MIOHMMAasl CMBICJI IIOKAa3aTelsl IPEAEIbHON JOMYCTUMON KOHIIEHTPAuU
KYJbTYypHOU - YMEHHUE MPOTHO3UPOBATH HEOIATONIPUITHBIE

CUTyalluu B 9KOJIOTMYECKUE TIOCIIEACTBUS MTPEANIPUHIUMAEMbIX

peruoHe u JIEMCTBUM, IPEAOTBPALLATh UX;

YUPEKICHUN

KYJIBTYpbI

K 1.8 OBJaanenue YHHMBEPCAJIBHBIMHM | - YMETh COOJIIOAATH MpaBuiia 0€30MaCHOTO MMOBEICHUSI B OBITY U TPY10BOM
Opranu3oBbiBa | KOMMYHUKATHBHBIMH 1eCTBUSAAMM: JEATEIbHOCTH B LEJSIX COXPAHEHHUSI CBOETO 3J0POBbs U OKPYKAKOLIUX

Tb paboOTy C - MOHUMAaTh U OPraHM30BBIBATH PabOTy BO BpeMs | JIOJIEH; YUUTHIBATh ONACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MbI BUPYCOB,
KOJUIEKTUBOM MaHJEMUH, YPE3BbIYANHBIX CUTYallUH U T.1. MOHUMAsl CMBICIT TTOKa3aTess IPeebHON JOIMYCTUMON KOHLEHTpaIuu
UCIIOJTHUTENIEH | - yMEHHME TMPOTHO3UPOBATh HEOJIAronpusTHbIE

Ha OCHOBE HKOJIOTUYECKUE TMOCIEICTBUS MPEITPUHUMAEMBbIX

IIPUHLIUIIOB JIEHCTBHM, IPEAOTBPAILATD UX;

OpraHu3aIu

TPy,

STUYECKUX U

MIPaBOBBIX

HOPM B cdepe

npodeccruoHan

BHOU

JIeSITeJIbHOCTH
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2.2. TemaTH4YeCKHUil IUIAH U coJiepPKaAHNE YUeOHOI TUCITUIIINHBI buojorust

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M IPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyemble
pa3iesioB U TeM JiadopaTopHbIe U MPAKTHYECKUE 3AHATHUS, IPUKJIATHONH MOAYJIb (MIPH HAJIUYMH) YacoB | KOMIETEeHUHH
1 2 3 4

Paznen 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI €IMHUIA 5KHUBOT0 20
Tema 1.1. OcHOBHOE coiepKaHue 2 OK 2
Buosorus kak Teoperuyeckoe o0yueHue: 2
Hayka. Oomas CoBpeMeHHbIE OTpaciu OUONIOrHUecKUX 3HaHui. CBs3b OMOJIOTUH C IPYTUMH HayKaMu: OMOXHMHUSI,
XapaKTePUCTHR | Gyodusuka, OnoHuKa, reHoreorpadus u ap. Poiab u Mecto Ouosoruu B GopMUpPOBaHHH COBPEMEHHOM
4 XKH3HH HAy4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aIUH kuBOM Matepuu. OO01as XxapakTepucTUKa )KU3HU, CBOWCTBA

JKHBBIX CUCTEM. XMMHYECKHI COCTaB KJIETOK
Tema 1.2. OcHOBHOE coJepKaHue 6 OK-1
CTpyKTYypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢bynkumonanbt | Knerounas teopust (T. [lIsann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHST COBPEMEHHOMN KIICTOYHOM OK -4
asl OpraHu3anus | Teopud. TUIbI KJIETOYHOM OpraHU3aluu: IPOKAPUOTUUECKUI U 3yKapUOTUYeCKU. OJHOKIETOUHBIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHue NPOKapUOTHUYECKON KIeTKU. CTpOeHHE 3yKapHOTUYECKON KIIETKH.

Hexknerounsle popMbl )KU3HU (BUPYCHI, OakTepuodaru)

JlaGopaTopHbIle 3aHATHSA: 2

[IproGpereHue onbITa MPUMEHEHHS] TEXHUKU MUKPOCKOMTUPOBAHUS IIPU BBHITIOTHEHUH Ta00OPATOPHBIX paboT:

JlaGoparopHas

1. JlaGoparopHas pabota «CTpoeHue KIeTKH (paCTeHHUs, ’KUBOTHBIE, TPUOBI) U KIETOYHbBIE BKIIOYCHHS
(kpaxmai, KapOTHUHOUABI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[ToaroroBka MUKpOMpENapaToB, HAOIIOACHHIE C TOMOIIBI0 MUKPOCKOIIA, BBISBICHUE PA3TUYHI MEXKIY

M3y4aeMbIMU 00bEKTaMH, (OpPMYIMpPOBAaHUE BHIBOJOB

IIpakTHYecKHe 3aHATHSA: 2

Bupycuble u OakTepuanibHble 3a00seBanus. O01IKe TPUHLUIIBI UCIIOJIb30BAHMS JIEKAPCTBEHHBIX BEILIECTB.

OcobeHHOCTH MPUMEHEHUsT aHTUOMOTHUKOB. IIpecTaBienne yCTHBIX COOOLIEHNH C pe3eHTalueH,

MIOJIFOTOBJIEHHBIX [0 NMEPEYHI0 HCTOYHHUKOB, PEKOMEHIOBAHHBIX MPENoJaBaTesIeM
Tema 1.3. OcHOBHOe co/iep:KaHue 4 OK-1
CTpykTypHO- Teopernueckoe o0yueHue: 2 OK -2
¢ynkumonaabH | Xpomocomuas teopusi T. Moprana. CtpoeHne XpoMocoM. XpOMOCOMHBIH HA0Op KJIETOK, TOMOJIOTHYHBIE U




ble pakTopbI

HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONTHBIN U AUIUIONAHBIN Habop. Hyknennossie kuciotel: JIHK, PHK

HACJIeICTBEHHOC | HaXOXJIEHHE B KJIETKE, UX CTPOCHUE U (PYHKIIMHU. MaTpUyYHbIE IPOLIECCH B KJIETKE: PEIUIHKAINs, ONOCHHTE3
™ Oeinka, perapanus. [ eHeTHYeCKui KO M €T0 CBOMCTBA
IIpakTHYyeckue 3aHATHS: 2
Pemienue 3aa4 Ha onpeeneHue mocae10BaTeIbHOCTH HyKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CiIydae
M3MEHEHUs ITOCJIeI0BAaTeIbHOCTH HyKieotn0B JITHK
Tema 1.4. OcCHOBHOe co/Iep:KaHue 4 OK-2
O0Omen Bemects | TeopeTnueckoe o0yueHne: 4
U nipeBpaueHue | [Tonstue MeTaboau3M. ACCUMUIISILMS U IUCCUMMIISILIMS — IB€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
JHEepruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOQHBIH, a3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuii oOmeH. PoTocuHTES.
KJIeTKe X€eMOCUHTE3
Tema 1.5. OCHOBHOE cO/Iep:KaHue 4 OK -2
KusHeHHbIH TeopeTnueckoe odyueHue: 4 OK-4
IHKJI KJIeTKH. Knerounslii nuki, ero nepuoasl. MUTO3, €ro cTaiuu U MpoOUCXoIsIIKe Ipoleccsl. bruonornyeckoe
Muto3. Meiio3 | 3sHaueHune MmuTo3a. Meiio3 u ero craauu. [ToBeaenune xpomocoM B Meiiosze. Kpoccuurosep. bruonornueckuii
CMBICII Mel03a
KoHnTpoabHasn MonekyJIsipHbII ypOBEHb OPraHU3aLUHU KUBOTO 2
padora
Pa3nen 2. Ctpoenue U (yHKIIMH OPraHu3Ma 22
Tema 2.1. OcHoBHOE coaep:kanne 4 OK-2
Ctpoenne Teopernueckoe o0yueHune: 4 OK-4
OpraHumsma MHoOrokIeToYHble OpraHn3Mel. B3anMOCBSI3b OPraHOB M CUCTEMBI OPIaHOB B MHOT'OKJIETOYHOM OpraHU3ME.
I'oMeocTa3 opranusmMa U €ro noJAepKaHue B MPOLECCE JKU3HEAEATEIbHOCTH
Tema 2.2. OcHOBHOE coepKaHue 2 OK-2
Dopmbl Teopernueckoe odyueHue: 2
Pa3MHOKeHUA ®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHE. Bupl 6ecrnonoro pa3MHOKEHUSI.
OpPraHu3MoB ITonoBoe pazMHOkeHUE. ['ameTorenes y suBoTHbIX. CriepmaToreHes U ooreHes. CTpoeHHe NOJI0BBIX
kJ1eToK. Onyo10TBOpeHue
Tema 2.3. OcHOBHOE coepxkaHue 2 OK-2
OnTorenes TeopeTnueckoe ooyueHue: 2 OK-4
pacTeHui, NnnuBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes U ero crajauu. [loctaMmOpruoHanbHbIi MepHo.
KUBOTHBIX U Crasuu nocTaMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [Ipsamoe u Henpsimoe pa3BHUTHE.
4yejioBeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. OcHoBHOE coaep:kaHue 4 OK-2
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3akonomepHocT | Teopernueckoe o0yueHue: 2 OK -4
4 HacienoBaHusA | OCHOBHbBIC IOHATHS FEHETUKU. 3aKOHOMEPHOCTH 00pa30BaHus ramer. 3akoHbl I'. Mennens

(MOHOTHOPHJIHOE M OJUTHOPUIHOE CKpelnuBaHue). BzanmoaelicTBre reHoB

IIpakTHyeckue 3aHATHS: 2

Pewrenue 3amau Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACIIECTBEHHBIX IPU3HAKOB IPU MOHO-,

J¥-, TIOJMUTHOPHUTHOM M aHAIM3UPYIOLIEM CKPEIIMBAHUH, COCTABICHHE TeHOTUIIMYECKIX CXEM CKpEIIMBAHUS
Tema 2.5. OCHOBHOe co/Iep:KaHue 4 OK-1
CuenJieHHOe Teoperuyeckoe o0yueHue: 2 OK-2
HacJIe10BaHHUe 3akonbl T. Moprana. CuerieHHOe HaclieIoBaHHe TeHOB, HapylIieHue cuerieHus. Hacnenosanue
NPU3HAKOB [IPU3HAKOB, CIIEIVICHHBIX C MOJOM

IIpakTHyeckue 3aHATHS: 2

Pewrenue 3amau Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACIIEICTBEHHBIX IPU3HAKOB ITPU

CLICTJICHHOM HAaCJEe/I0BaHUH, COCTABJIEHUE T€HOTUIIMUECKUX CXEM CKpELMBaHUs
Tema 2.6. OcCHOBHOE cO/Iep:KaHue 4 OK -1
3axonomepHocT | Teopernueckoe o0yyeHuHe: 2 OK-2
U U3MEHYUBOCTH | [I3MEeHUYMBOCTH MPU3HAKOB. BHU/1bl ”3MEHUNBOCTHU: HACIEACTBEHHASl U HEHACIEACTBEHHAsA. 3aKOH OK-4

TOMOJIOTMUYECKUX PSAJOB B HacieacTBeHHOM usmenunBocty (H.W. BaBunos). Myranmonsast reopus

M3MEHYMBOCTH. Buapl MyTanuii u npuurHbl UX BO3HUKHOBeHUS. KapuoTtun uenoBeka. HacneactBeHHble

3a00JIeBaHUs YeIIOBEKA. | eHHBbIC U XpOMOCOMHBIE O0JIC3HH YeioBeKa. boie3Hu ¢ HaCIeICTBEHHOM

IIPEPACIOIOKEHHOCTHIO. 3HAUEHUE MEIULIMHCKON T'€HETUKU B IPEJOTBPALICHUH U JICUEHUU N€HETHYECKUX

3a00JiIeBaHUH YeI0BEeKa

IIpakTHyeckue 3aHATHS: 2

Pemenue 3ana4 Ha onpe/iesieHNE TUIA MyTallMK [IPH [IepeAade HACAEACTBEHHBIX IPU3HAKOB, COCTAaBICHHE

TeHOTUIIMYECKHX CXEM CKpEIIMBAHMUSI
KonTtpoubnas 2

CrpoeHure u QyHKIIMHM OpraHu3Ma
padora
Pasnea 3. Teopust 3Bo/ironnu 6
Tema 3.1. OcHOBHOe co/iep:KaHue 2 OK-2
HUcropus TeopeTnyeckoe o0yueHue: 2 OK-4
IBOJIIONMOHHOIO | [IepBbie sBomonoHHbIe KoHLenuu (XK.b. Jlamapk, XK.JI. Bropdon). DBomonnonnas reopus Y. [lapsuHa.
YUYeHHUsl. CuHTeTn4ecKast TEOpHs SBOJIIOLMH U €€ OCHOBHBIE MOJIOKEHUS.
MHKp03BOJ11011PI MI/IKpoaBOJHouHﬂ. HOHYJ'ISIHI/IH KakK dJICMCHTapHas CAMHUIA DBOJIIOIINH. T'eneTnyeckye OCHOBEI DBOIIOIIHU.
s OneMeHTapHbIe GaKTOPHI 3BOMIONNU. EcTecTBeHHBINH 0TOOP — HANIPABIAIOMIMKA (PAaKTOP IBOIOLUH.

BunooOpa3oBanue Kak pe3yiabTaT MUKPOIBOJIOLUU
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Tema 3.2. OcHOBHOE coiepKkaHue 2 OK-2
MakposBoawouu | Teopernueckoe o0yyeHHe: 2 OK -4
s. Maxkpoasontorus. @opMbl 1 OCHOBHBIE HarnpaBieHust MakposBostouuu (A.H. Cesepuios). Ilytu
Bo3HukHOBeHME | mocTKeHHs OGrosormyeckoro mporpecca. Coxpanenne 6nopazHooOpasus Ha 3emie.
U pa3sBHUTHE I'unoTe3bl ¥ TeOpuM BO3ZHUKHOBEHUS >KM3HU Ha 3emiie. [osBiaeHNe NEPBBIX KIETOK U UX SBOJIIOLMSL.
KH3HM HA 3emie | [IpokapHOTHI U 3yKapHOThI. [IPOMCXO0kKICHHE MHOTOKIIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX

LIAPCTB 3YKApPHOT
Tema 3.3. OCHOBHOe co/Iep:KaHue 2 OK-2
IIpoucxoxnenne | Teoperndeckoe odyueHue: 2 OK-4
Y€JI0BEKA — AHTponosiorus — Hayka o yesoBeke. CucremMaTHuecKkoe MoJoKeHue yenoBeka. CXoACTBO U OTIMYUS
aHTpoIorexHe3 YeJI0OBEKA C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIOLUS COBPEMEHHOIO YEJIOBEKA.

UYenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 myTu pacceseHus 4eioBeKa 10 IUIaHeTe.

[Tpucnoco0aeHHOCTh YeJI0BEKa K PA3HbIM YCIOBHSIM CPE/Ibl
Paznea 4. DxoJiorus 18
Tema 4.1. OCHOBHOE cO/Iep:KaHue 2 OK -1
Jxosornvyeckue | Teopernueckoe odoyueHme: 2 OK-2
¢baxTopnI u Cpenbl 0OuTaHMs OPraHU3MOB: BOAHAs, HA3€MHO-BO3Iy1IIHAsL, IOYBEHHAs, BHYTpUOpraHu3MeHHast. OU3HnKo- OK -7
Cpeabl JKU3HU XUMHYECKHE OCOOEHHOCTH Cpejl OOMTaHUsI OpraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K JKU3HU B pa3HbIX

cpenax. [lonarue sxonornyeckoro ¢pakropa. Knaccugukarus skonorndeckux gpaxtopos. [Ipasuiio

vmuanmyma 0. JInbuxa. 3akon TonepantHoctu B. [llendopna
Tema 4.2. OcHoOBHOE coepxaHue 4 OK-1
Homyasinus, Teopernueckoe odyueHue: 2 OK-2
co001ecTBa, DKkoJiornyeckas XapaKTECpUCTHKA BUJA U MTOMYJISLINAN. DKoJiornyecKas HUIA BUIA. DKOJIOTNYECKUE OK -7
IKOCHCTEMBI XapakTepuCTUKH nomyanuu. Cool1iecTBa U s3KocucTeMbl. buorieHo3 u ero crpykrypa. CBs3u MEXIY

opranusmMamu B OnorneHose. CTpyKTypHbIE KOMIIOHEHThI SKOCUCTEMBI: IPOAYLEHThI, KOHCYMEHTHI,

penyuenTsl. KpyroBopot BelecTB ¥ NOTOK 3HEPrUH B 3KocucTeMe. Tpoduueckue ypoBHH

IIpakTHyeckue 3aHATHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENN SKOCUCTEMBL. buomacca 1 mpoayKius. DKoJI0ruyecKue

MUpaMHJIbl Yucell, OuoMacchl U 3Hepruu. [IpaBuiio nupaMuisl SHEPTUH.

Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BEILECTBA U SHEPTHH B

HKOCHCTEMAX C COCTaBJIEHHE TPohUYECKHUX eneil U nupamui OMOMacchl U SHEPTHH
Tema 4.3. OcHOBHOE coepxkaHue 2 OK-1
Buocdepa - TeopeTnueckoe ooyueHue: 2 OK -2

14




rjodajbHast buocdepa — xuBast o6onouka 3emau. Passutue npencrasienuii o onocdepe B tpyaax B.M. Bepranackoro. OK -7
skosoruueckas | O6xactu Ouocheps! u ee koMrnoHeHTHI. JK1uBoe BelecTBo Onocheps! u ero GyHKINH.
cucremMa 3aKOHOMEPHOCTH CyIliecTBOBaHUs 6nocdepsl. OcodbeHHOCTH OMochephl KaK TII00aTbHON YKOCHCTEMBI.

JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOr€0XUMUYECKHUE IIHKIIbI.

['mo0anbpHbIe IKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHOBHOE coiepKaHue 4 OK-1
Bausinue Teopernyeckoe o0yueHue: 2 OK-2
AHTPOMOTEeHHBIX | AHTPONOTCHHBIC BO3ACUCTBUS Ha OMochepy. 3arps3HEeHUs KaKk BU aHTPOIIOT€HHOTO BO3/ICHCTBHSL. OK-4
¢akTopoB Ha AHTpoTIOreHHbIe BO3eicTBUS Ha aTMochepy. Bo3nelictBus Ha ruapochepy. Bo3nelictBust Ha mutocdepy. OK -7
ounochepy AHTpPONIOTeHHBIE BO3/ICHCTBHS Ha OMOTHYECKHE co00IIecTBa. YTIIyOJICHHO U3YYalOTCsl OTXO/bI, CBSI3aHHbIE IIK-1.4

C OIpeeNIeHHOM Mpodeccrei/CrenuaIbHOCThIO I[IK - 1.8

IIpakTHyecKHe 3aHATHA: 2

[IpakTuueckoe 3anarue «OTX0IbI MPOU3BOICTBA». Ha ocHOBe denepanbHOro KiacCU(pUKanOHHOTO

KaTaJora OTXO/0B OIPEIEISATh KIacC OMACHOCTH OTXOJIOB; arperaTHOE COCTOSTHUE U (PU3NIECKYIO GopMy

OTXOZ0B, 00pa3yromuxcs Ha pabodeM MecTe, CBA3aHHBIX C COIMATIBHO-KYIbTYPHOH NESTETLHOCTHIO.
Tema 4.5. OcHOBHOe co/iep:KaHue 4 OK-2
Bausinue Teoperuyeckoe o0yueHue: 2 OK-4
ColuaIbHO- 3110poBbE U ero cocTaBisAroImue. OakTOPhl, TOJOKUTEIHHO U OTPULIATEIHHO BIHSIONINE HA OPTaHU3M 2 OK -7
IKOJIOTHYECKHX | yenmoBeka. [IpobiieMa TeXHOTCHHBIX BO3CHCTBHIA Ha 3JI0POBbE YEIOBEKA (JICKTPOMATHUTHBIE MOJISL, IK-1.4
¢akTopoB Ha OBITOBast XUMUS, U30BITOUHBIE ITYMBI, paJAMALIUA U T.1.). AJlaniTalusi OpraHu3Ma 4esnoBeka K gpakropam IIK- 1.8
310pOBbE okpyxaromien cpenpl. [IpuHIMIBI hOpMUPOBaHUS 310pOBbECOEpEraoIero nopeaeHus. @undeckas
Yyes10BeKa aKTUBHOCTh U 3/10pOBbe. bBroxuMudeckne acreKkTbl pallMOHAIbHOIO ITUTAHUS

JlaGopaTopHble 3aHATHSA: 2

JIaboparopHast paboTa «YMCTBEHHAst pabOTOCIIOCOOHOCTh)

OBgnazieHre MeTo/1aMu OIpe/ieNIeHHs ToKa3aTeNell yMCTBEHHON paboTOCIIOCOOHOCTH, 00bICHEHHE

MOJTyYSHHBIX PE3yJIbTaTOB U ()OPMYIIMPOBAHUE BHIBOJIOB (TMCHMEHHO) C MCIIOJIH30BAHNEM HAYUHBIX

MOHATHUI, TEOPHIA U 3aKOHOB B c(pepe KyIbTypHl.
KouTpoubHasn 2

TeopeTnyeckre acleKThl SKOJIOTUH
pabdora
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE
Pasnea S ConnanbHO-3THYECKHE ACIIEKThI 0MOTEXHOJIOTHil 8 OK-1
Tema 5..1. OcHoBHOE coaep:kaHne 4 OK-2
CoumanbHo- Teopernueckoe cojepkaHue: 4 OK-4
THYECKHE buotexHonorus kak Hayka. OCHOBHbBIE HAIIPaBJIECHHUs] COBPEMEHHON OMOTEeXHOJIOTUU. MeTobl 4 IIK-1.4
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IIK - 1.8

aCIEeKThI o6uorexHonoruu. OObEKThl OMOTEXHOJIOTMH. DTHKA OMOTEXHOJIOTHYECKUX U T€HETHYECKUX IKCIIEPUMEHTOB.
ouotexHonoruid | Ponb Gmonoruu B oGecriedeHnu 3KOJI0rHYECKOM, SHEPTeTUYECKOM U MUIIEBOM 0€301MacHOCTH MPH
opranuzanuu Mepornpustuil. [IpaBuiia noucka u ananuza OMOd3KOJIOrHYecKor HH(GOPMALIUU U3 PA3ITUYHBIX
MCTOYHMKOB (Hay4Has M yueOHO-Hay4yHas TUTEpaTypa, CpeicTBa MaccoBoi nHpopmaruu, cetb IHTepHET U
Jpyrue)
IIpakTHyeckue 3aHATHS: 4
Brimonnenue keiica Ha aHaM3 HHPOPMALUK 00 3TUYECKUX ACHEKTaX Pa3BUTUS OMOTEXHOJIOTHUH (110 2
rpynmnam), npeJacTaBlIeHue Pe3yIbTaTOB PEIIeHUs KeHCOB
3ammra kedica: [IpeacraBpieHne pe3yJabTaToB PeIICHHs KeHCOB (BBICTYIIJICHUE C TIPE3EHTAIIMECH ) 2
IIpome:xyToyHa 2
st arrectanus no | JudbdepeHpoBanubiii 3a4eT
AUCHHUILINHE
Bcero: 78

16




3. YCJI0BUSI PEAJIM3ALIMHA ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

3.1. Ins peanu3zanuu NporpamMMbl IMCHUIUIAHBI J0JKHBI OBITH
NpexyCMOTPEHbBI cJieaAyIoliue crenuaibHbie MOMelleHus :
Kabuner «buonorumn», ocHalieHHbIH 000py0BaHUEM: MeOeIb, T0CKa, Me,

HarJIsSIIHbIE TIOCOOMST (KOMIUIEKThI Y4€OHBIX TaOJMIl, IJIAKATOB), TEXHUYECKUMU
CpeACTBaMH OOYUYCHHUS: KOMIIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BEACHUSI 3BYKa,
NPUHTEP, MYJbTHUMEAUA-TIPOCKTOP C  HOKPAHOM, YyKa3Ka-Mpe3eHTep A
IIPE3CHTALUN.

JlabopaTopusi, OCHallleHHas OOOpYyJIOBaHUEM JUIsl TPOBEJACHUS 3aHATHIA:
MUKPOCKOIIbI, CEKYHJOMEp, TOHOMETp, JjabopaTopHas mocyda (TpoOUpKH,
MOJICTaBKHU /I TPOOUPOK, MUHIIETHI, TECOK, CTYINKHU C MECTUKAMH, IPEAMETHBIC U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJlOYKH, MpenapoBajibHbIE  WIJIBI,
dbuneTpoBanbHas Oymara (candeTku), CTakaHbl) THUIEPTOHUYECKUM PacTBOp
xjaopuaa Hatpusi, 3%-HbIM pacTBOpP MEPOKCHUIA BOJAOPOAA, PacTBOp HoAa B
HOIHMCTOM KaJluH, TJIMUEPUH, KIIyOHH KapTOQes, JUCT 3JIOAEH KaHAICKOW, MIIOA
psAOMHBI OOBIKHOBEHHOM (psIOMHBI MJIM TOMATa), JIYK pErmyaThbiii, pa3BeJEHHBIE B
BOJIE JIPOXKKH);

3.2. MupopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jns peanuzanuu  mporpaMMmbl  OUOIMOTEUHBINM (OHJ 00pa3oBaTeNbHON
OpraHW3allid JOHKCH UMETh TEYaTHBIE W/ 3JIEKTPOHHBIC 00pa30oBaTeIbHbIC U
WH()OPMAITMOHHBIC  PECYpChl, PEKOMEHJIOBAaHHBIE IS  HCIOJL30BaHHUS B
o0pa3oBaTeIbHOM MPOLIECCEe, HE CTaplIe MSATH JIET C MOMEHTA U3JaHus.

PexomenmyeMblie ie4aTHbIC U3TAHUS TIO peau3aiuu o00Ieo0pa3oBaTeIbLHOM
JUCITUTUIMHBI TIPEJICTABIICHB B METOJUYECKUX PEKOMEHAAIMSAX MO OpraHu3aluu
oOy4eHus.
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUILIAHBI

KoHnTpoib W omeHKa pe3yiabTaTOB OCBOEHHUs 00I1e00pa3oBaTebHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUIIIMHAPHBIC PC3YJIIbTAThI, HAIIPABJICHHLIC

Ha (opmupoBaHHe OOHMX U MPOodeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo0mas
KOMIIETCHIUS

Pazgen/Tema

Tun oneHoOYHBIX MEePONPUATHIA

Pa3zgen 1. Kierka —
CTPYKTYPHO-
(pyHKUMOHAJIBLHAS eINHUIA
JKHBOT0

Konrponsnas pabora
«MonexynsapHbslli ypOBEHb
OpraHHu3alH )KUBOT0»

OK 02

buonorus xak nayka. O6mias
XapaKTePUCTHUKA HKU3HH

3anoaHeHre TaOJIHIIbI C OTIHCAaHUEM
METO/10B MUKPOCKOITMPOBAHHUS C UX
JIOCTOMHCTBaMU U HEJOCTAaTKaMH.
3anonHenue Tabauisl «Bkiaa y4eHbIx
B pa3BUTHE OUOIOTUM»

3anoiHeHne CPaBHUTEIHHOM TaOIUIIBI
CXOJICTBA Y PA3JIMYM )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-(QYHKIIMOHATEHAS
OpraHu3aIys KJIETOK

OuenuBaemas IUCKyCcCHs TI0 BOIIPOcam
JEKIUU

PazpaboTka MEHTaIbHOM KapThl IO
KJIaCCU(UKALUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U YYKapUOTHYECKUX U 110
[[apCcTBaM B MUHU TpyMIax
BrimonHenue u 3ammra 1a60paTopHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOILIACTBI, XPOMOILIACTHI)»
ITpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHHH ¢ IPe3eHTalUEeH,
MIOITOTOBJIEHHBIX 110 MIEPEYHIO
HCTOYHUKOB, PEKOMEHJOBAaHHBIX
IpenoaaBaTenemM

OK 01
OK 02

CtpyKTypHO-()YHKIIOHATIbHEIE
(bakTOpHl HACTIEICTBEHHOCTH

@poHTaTBHBINA OITPOC

Pazpabotka rioccapus

Pemenne 3aau Ha onpenencHue
MOCJIEI0BATEIbHOCTH HYKJICOTH/IOB,
AMHUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHMS M0CIIeI0BATEIbHOCTH
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Hykineotuaos JJHK

OK 02

OOMeEH BelIEeCTB U
MIPEBPAIICHIE YHEPTUU B KIICTKE

®poHTaTIBHBINA OITPOC

3aroyHeHne CPABHUTEIHHOM TAOIUIIBI
XapaKTepUCTUK TUIIOB 0OMeHa
BEILIECTB

OK 02
OK 04

JKn3HEHHBIN UK KIIETKU.
MuTto3. Meiio3

OO6cysxaeHne o BOpocam JeKIHH
Pa3paboTka IeHTHI BpeMeHU
KH3HEHHOTO LIUKJIa

Pazgea 2. Ctpoenue u
(GyHKIIUM OpraHu3Ma

KonTponbras padota “CTpoeHue u
¢byHKIMK opraHuzma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas 1UCKycCus

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OpraHOB U CHCTEM OpPIaHOB
OpPraHu3MOB (pacTeHMsl, ’KUBOTHbIE,
YeJI0OBEK) C KPaTKOM XapaKTEepUCTUKON
X QyHKIHUHA

OK 02

®opMbl pa3MHOKEHUS
OpraHU3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHHe TabIMIIbI ¢ KPaTKOM
XapaKTePUCTUKON U TpUMepaMu GopM
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OnTorenes paCTeHHﬁ, JKHUBOTHBIX
" 9€JIOBCKa

PazpaboTka JeHTbI BpEMEHH C
XapaKTEPUCTUKON ITAllOB OHTOT€HE3a
OTZEJIBHOMU I'PYIIION JKUBOTHBIX U
YeJIOBEKA 110 MUKPOTPYIIIIaM
Tect/ompoc

CocraBreHne )KU3HEHHBIX [IUKJIOB
pacTeHui 1o oTAenaM (MOXOBUIHBIE,
XBOILIEBU/IHBIE, TATIOPOTHUKOBUTHBIE,
roJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBaHUS

Pa3pabotka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIEKIUH
Pemenue 3anay Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB MIPU
MOHO-, 11-, TOJIMTUOPUTHOM U
aHAJIM3HUPYIOIIEM CKpEIIMBaHHH,
COCTaBJIEHUE T'€HOTUIIMUYECKUX CXEM
CKpEIINBaHUS

OK 01
OK 02

CueneHHoe HacIe10BaHNE
MIPU3HAKOB

Tect

Pa3zpaboTtka rioccapus

Pemenwne 3ana4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX MPU3HAKOB IIPU
CLIETUICHHOM HAacJIeI0BaHUH,
COCTABJICHUEC 'CHOTUIIMYCCKUX CXEM
CKpEIIUBaHUS
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OK 01

3aKOHOMepHOCTI/I HN3MCHYHUMBOCTHU

Tecr.

OK 02 Pemenue 3aiad Ha onpeneneHue Tuna

OK 04 MyTaluu IPU Ieperaye
HACJIEICTBEHHBIX MPU3HAKOB,
COCTaBJIEHUE T'€HOTUITMYECKUX CXEM
CKpEIIUBaHUS

Pa3znea 3. Teopus 3BoJIIOnUM Kontposbnas padota “TeopeTuueckue
aCIEKTHI IBOJIIOIUH KM3HU Ha 3emuie”

OK 02 Hcropust 3BOJIIOLIMOHHOTO OpOoHTATBHBIN OMPOC

OK 04 y4eHus. MUKpOIBOIIOLMS PazpaboTka rioccapus TepMHUHOB
PazpaboTka neHTbI BpEMEHU Pa3BUTHUS
HBOJIFOIIMOHHOTO YYCHHUS

OK 02 Maxkpo3BoTIOIHS. OueHnBaemasi IUCKYCCHSL:

OK 04 Bo3HUKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apIyMEHTOB,

JKU3HU Ha 3emiie OHMOJIOrMYeCKON TEPMUHOIOTUN U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKHUX TPYIIII
Pa3paboTtka neHTHI BpeMeHH
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie

OK 02 [TpoucxoxaeHune yeaoBeka — OpOoHTATBHBIN OMPOC

OK 04 AHTPOIIOT€HE3 Pa3zpaboTka neHTHI BpeMeHH
IIPOUCXOXKACHUS YeJIOBEKa

Pasnea 4. DxoJiorus

OK 01 Okonornyeckue GakTopsl U Tect no skog0rMYecKuM (pakTopam u

OK 02 cpenbl KU3HU CpelaM JKU3HU OpPraHU3MOB

OK 07

OK 01 [Tomynsius, cooOriecTna, CocraBieHue cxeM KpyroBopora

OK 02 YKOCHUCTEMBI BEIIIECTB, UCIOJIb3Ysl MAaTEPHAIbI JICKITUH

OK 07 Penienne npakTUKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUH 110 IEPEHOCY
BEIIECTBA U DHEPTUH B IKOCUCTEMAX C
COCTaBJIEHUE TPOPUUECKUX IIeTICH U
nupamul OMOMAacchl U SHEPTHU

OK 01 buocdepa - rmobanbHas OueHuBaemasi JUCKyCCUS

OK 02 DKOJIOTUYECKAst CHCTEMA Tect

OK 07

OK 01 BiisiHMe aHTPONOTr€HHBIX Tect

OK 02 dakTopoB Ha 6nochepy [TpakTrueckas padota “OTX0bI

OK 04 IIPOU3BOJICTBA”

OK 07

I[IK 1.4

IIK 1.8

OK 02 Bnustaue conuaibHO- OueHuBaemasi JUCKyCCHUS

OK 04 9KOJIOTUYECKHUX (haKTOPOB Ha Brimonnenue maboparopHoit paboThl Ha

OK 07 3/I0pPOBbE YETIOBEKA BBIOOD:
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IIK 1.4 "VMcTBeHHasi paboTOCIOCOOHOCTR",

IIK 1.8 "Bimsiane abuotudeckux GakTopoB Ha
YyesioBeKa (HU3KHE U BBICOKHE
TeMIiepaTypsl)"

Pa3neu 5. buonorus B :ku3Hu  |3amuTa Kelca: IpeCcTaBIeHNE

PE3yJIbTaTOB PELICHUS] KECOB
(BBICTYILIEHUE C NTPE3ECHTALUEN )

OK 01 CornuanbHO-3TUYECKHE aCIEeKThl | BBImoaHeHue Kelica Ha aHaInu3

OK 02 OMOTEXHOJIOTHI nHpopMauu 06 STHYECKUX aCIeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110

I[IK 1.4 rpyIIaM), IpeIcTaBlIeHUe Pe3yIbTaTOB

IIK 1.8 peLIeHUs KEeCOB
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* buonorusa, 10 kmacc/ Ilonomapéra M.H., Kopamiosa O.A., Jlomuiuaa
T.E.; mox penakuueir Ilonomapéroit M.H., OOmectBo ¢ orpannyeHHON
oTBeTCcTBeHHOCThIO M3marensckuii neHtp «BEHTAHA-TPA®»; AkuuoHepHoe

0011IeCTBO «3paTenbcTBO «IIpocBernienue»
* buonorusa, 10-11 xmaccel/ AngpeeBa H./[., OOmiecTBo ¢ orpaHmueHHON
OTBETCTBEHHOCTBIO «10L MHEMO3M1HA»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyOuos A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., AxumonepHoe o0miectBo «M31aTensCcTBO
«IIpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Ilonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10
kiacc. Metonuueckoe nocodue.- M., Benrana - I'pad, 2019;
2. ITonomapesa U.H., Kopuuiiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoanueckoe nmocooue.- M., Benrana - I'pad, 2019.
3. [Tonomapera M.H. buonorus. 10 knacc. Pabouas Tetpans. — M.; «Benrana-
['pad».
4. ITonomapena 1.H. buonorus. 11 knacc. Pabouas Tetpans. — M.; «Benrana-

['pad».

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. «kEqunas xomnexuus [udposeix ObpazoBarenbHbIX PecypcoBy

(http://school-collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkTpoHHbIN yUeOHUK «BHOTOTHSM.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

6. http://evolution2.narod.ru/index.htm - 3Bosrorus

7. http://nrc.edu.ru/est/r4/ - Guonornyeckasi KapTHHA MHPa

8. http://planete-zemlya.ru/ - [Inanera 3ems

9. http://ecologysite.narod.ru/index.html - 3xon0rus

10. http://bio-nica.narod.ru/index.html - 6GnoHuK
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PazpaboTumnkm:

(MecTo paboThI)

(MecTo paboThI)

JKCHepThbI:

(mecTo paboThI)

(mecTO paboThI)

(3aHMMaemMast TOJKHOCTB)

(3aHMMaeMast I0JKHOCTB )

(3aHMMaemasi 10JHKHOCTB)

(3aHMMaeMast TOJIKHOCTB)

(mHUIIIATBL, (HaMUITHS)

(vHUIMATBI, (haMUITHS)

(vHUIMANTB, (aMUTTUS)

(MHUIMATTBL, (PaMHITHS)
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