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denepanpHoro 3akoHa Poccuiickoit denepannu ot 29 nexabps 2012 r.
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[Tpukaza MunoOpHayku Poccum ot 28 mast 2014 r. No594 «O06 yTBepxaeHUH
[lopsinka pa3paOOTKM NPUMEPHBIX OCHOBHBIX OOpA30BaTENbHBIX IPOTPAMM,
IOPOBEICHNA HX OSKCHEPTU3bl M BBEACHMS peecTpa INPHUMEPHBIX OCHOBHBIX
00pa30BaTeIbHBIX IPOTPaAMM».

Opranuzanus-paspadoryuk: [ocygapcTBeHHOe 00JacTHOE OIOJKETHOE
npodeccruoHaabHOe 00pa3oBaTelibHOE YupexieHue «Enenkuil xene3H0a0p0KHbIN
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YYEBHOU JUCHUILIUHBIOY . 10. EcTrecTBo3HAHME

1.1. O0Js1acTh IPUMEHEHUs POrPaMMbI
[Iporpamma y4eOHOW JNHUCUMIUIMHBI SABJISETCS YacThblO OCHOBHOM

npodeccuoHanbHON 00pa3zoBaTesibHOM mporpaMmbl B cooTBeTcTBUU ¢ OT'OC s
npodpeccun  43.01.05 Omnepatop 1o 006pabOTKE MEPEBO30YHBIX TOKYMEHTOB Ha
KEIIe3HOAOPOKHOM TPAHCIIOPTE.

1.2 Mecto y4yeOHOW AMCUMINIMHBI B  CTPYKTYpe OCHOBHOM
npodeccunoHaIbLHON 00pa30BaTeIbHOM MPOrPaMMBbI:

Vueonas  gucnummmaa — OY]l.11EcrecTBo3HaHmE A3y4yaercsi B
oO1ieo0pazoBarenbHOM 1uKIe yueOHoro miana CIIO Ha 6a3e 0OCHOBHOTO 0OIIEro
oOpazoBaHus ¢ noiydeHuem cpeanero odiero oopazosanus (ITIIKPC) B pazgene
JUCIUIUIMH 10 BEIOOPY M3 00s13aTENbHBIX IPEAMETHBIX oOnacteil, EcrecTBo3Hanue
u3ydyaeTrcsi Kak 0a30BbI yueOHash AMCHUMIUIMHA: TPU OCBOCHUU TMpodeccuii
COILMAJIbHO-DKOHOMHYEcKoro npoduis B oobeme 321 yac, pasnen buonorus — 75
4acoB.

1.3 Heamn w 3agaum  y4eOHOW JUCHMIUIMHBI - Tpe0OBAaHUA K

pe3yJabTaTaM OCBOEHHS Y4eOHOM IMCIUIJINHBI:

OcBoeHne  couepxkaHuss  yuyeOHOM  aucuurimHbl  «EcTecTBO3HaHUE)
o0ecrieunBaeT JOCTUKEHUE CTYJIEHTAMHU CJICIYIOIINX PE3YIbTAaTOB:
JINYHOCTHBIX:
- YCTOMYMBBIM MHTEpPEC K UCTOPUU U JOCTHUKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO FOP/IOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;
- TOTOBHOCTb K MPOAOHKEHHIO OO0pa3oBaHUSs, MOBBIINICHUIO KBadu(pUKAIUU B
n30paHHOi NpodhecCUOHATBHOM NEATeNbHOCTH C HCIOJNb30BAaHUEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;
- OOBEKTMBHOE  OCO3HAHME  3HAYUMOCTH  KOMIIETEHIIMM B  oOiactu
€CTECTBEHHBIX HAyK [IJIi 4YelioBeKa M OOIIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTUUECKHE JOCTIDKCHHS B oOmactu (pu3uKuW, XUMUHU, OWOJOTHH s
MOBBIIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO pPa3BUTUSL B BBIOpAHHOMU
npo¢eCCUOHATILHON JIEATEIbHOCTH;
- YMEHUE NPOAHAIU3UPOBATH TEXHOTCHHBIC TMOCJECACTBUS JUISl OKPYXKaIOIICH
cpenbl, OBITOBOM M MPOU3BOJACTBEHHOU IESITEILHOCTH YEJIOBEKA;
- TOTOBHOCTh CAaMOCTOSITEJIbHO JOOBIBaTh HOBBIE MJig ce0s €eCTeCTBEHHO-
HAay4YHbIC€ 3HAHHUS C WCIOJB30BAaHUEM IS D3TOr0 JIOCTYIHBIX HCTOYHUKOB
uHopMauy;
- YMEHHUE YHOpaBJIsATh CBOEW I[I03HABATEIbHOW JEATEIbHOCTBIO, MPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHSI;
- YMEHHUE BBICTPAUBATh KOHCTPYKTUBHBIE B3aUMOOTHOIIEHUSI B KOMaH/JI€ IO penie-
HHIO OOIIMX 3a7a4 B 00JIACTH €CTECTBO3HAHUS;

MeTanpeaMeTHbIX:
- OBJIQJICHUE YMEHUSIMU U HaBBIKAMHM PA3JIUYHBIX BHUJOB IO3HABATEIbHOMN



NEATENBbHOCTH I U3YUYEHHS PA3HBIX CTOPOH OKPYIKAIOLIETO €CTECTBEHHOTI'O MUPA;
- NPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUS (HAONIOJACHUS, HAYyYHOTO
AKCHEPUMEHTA) JIJISl U3YUYCHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpa, C  KOTOPHIMM  BO3HUKA€T  HEOOXOJMMOCTb  CTaJKUBaTbCS B
npodeccruoHanbHO cdepe;
- YMEHUE OMPEACIISITh e U 3a/1aud JAesTeIbHOCTH, BEIOMPATh CPE/ICTBA NS
WX JOCTH)KCHUS Ha MPAKTHKE;
- YMEHHUE UCTIOJIb30BaTh PA3JIMYHbIC UICTOYHUKH JIJIs1 OJIYYEHHS] €CTECTBEHHO-
Hay4yHOU MHGOpPMAIMU U OLIEHUBATh €€ JIOCTOBEPHOCTD ISl IOCTUKEHUSI MTOCTaB-
JICHHBIX LI€JIeH U 3a]aY;

NpeIMeTHBIX:
- cOpMHUPOBAHHOCTh TIPEJCTABICHUN O IIEJIOCTHOH COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOW KapTUHE MHUPA, NPUPOJIEC KaK €IUHOW LETOCTHOW CUCTEME, B3aUMOCBS3H
4eJioBeKa, MPUPOJLI M O0OIIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacITabax
Bcenennoli;
- BJIQJICHUE 3HAHUSIMU O HAau0O0Jiee BaXKHBIX OTKPBITUSAX U JOCTHXKEHUSAX B 00JIaCTH
€CTECTBO3HAHMUSI, TOBIIMSBIINX HA 3BOJIFOLMIO MPEACTABICHUN O IPUPOJE, HA pa3-
BUTHE TEXHUKU U TEXHOJIOTU;
- c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH E€CTECTBEHHO-HAYUYHbIE 3HAHUS
JUIST OOBSICHEHUSI OKPYKAIOIIUX SIBJICHWUN, COXpPaHEHUs 3JI0POBBbs, OOECIICUCHUS
0€30MacHOCTH  KU3HENEATEIbHOCTH, OEpPEeKHOr0 OTHOILIEHUS K  MPUPOJE,
pPallMOHAJIBHOTO TPUPOJIONOIB30BAHUS, @ TAK)KE BBINOJIHEHUS POJIU TPaMOTHOTO
noTpeouTes;
- c(hopMUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS MPUPOJLI U
CpPEeACTBaxX M3yUYEHHsS] MEramupa, MakKpoMHpa U MUKPOMUPA; BIIAJICHHE MPUEMAMU
€CTEeCTBEHHO-HAYYHbIX HAOJIO/ICHUH, ONBITOB, UCCIEOBAHUM U OLIEHKHU JIOCTOBEP-
HOCTH MOJIYYECHHBIX PE3YyJIbTATOB;
- BJIQJICHUE TOHATUWHBIM anmnapaToM €CTECTBEHHBIX HAYK, MO3BOJIAIOIINM IO3HA-
BaTh MHpP, YYaCTBOBATh B JUCKYCCHUAX IO €CTECTBEHHO-HAyYHBIM BOIIPOCAaM, UC-
MOJIb30BaTh Pa3IMYHbIC UCTOYHUKU MHGOPMAIUU ISl TIOJTOTOBKU COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUTHCS K cooOmenussMm CMMU, conmepxanuM Hay4dHYIO
UHGOpPMAIIHIO;
- c(opMUPOBAaHHOCTh YMEHUN NOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-HAy4YHOIO
3HaHMS JUISI KaXJIOTO 4YeJIOBeKa HE3aBUCHUMO OT €ro MpoQecCHOHATbHON
JeSTENbHOCTH, pa3nuyarh (akThl U OIEHKH, CPABHUBATh OIICHOYHBIE BBIBOJIBI,
BUJETh MX CBA3b C KPUTEPUSMHU OLECHOK U CBA3b KPUTEPUEB C ONPEACICHHOU
CHUCTEMOM LIECHHOCTEH.

Pabouas mporpamma OpHeHTHPOBaHA HA JOCTH)KEHHE CIIETYIOINX IIeJIeH:

* OCBOCHHME 3HAHUMO COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHpA U
METO/IaX €CTECTBEHHbIX HAYyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HIECIMH U
NOCTHKEHUSMHM E€CTECTBO3HAHHUS, OKAa3aBIIMMH OIPEICISAIONIEe BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;



* OBJAJCHHUE YMCHHUSMH IMPHUMEHSTH TOJYYCHHBIC 3HAHUSUIS OOBSCHCHHS
SIBJICHUI OKPYXKAIOIIEro MHUPa, BOCTIPUATHAS WHGOPMAINH €CTECTBEHHO-HAYYHOTO
U CHeruanbHOro (Mpo(eCcCHOHATEHO 3HAYUMOTO) COJIEPKAaHUS, MOTydaeMOr U3
CMMU, pecypcoB NHTEpHETA, CIENMAIBbHON U HAYYHO-TIOITYJIIPHOM JINTEPATYPHI;

* Pa3BUTUECHHTEIUICKTYAIbHBIX, TBOPUECKUX CIIOCOOHOCTEN U KPUTHUUYECKOTO
MBILUIEHUAS. B XOAE€ MPOBEACHUS NMPOCTEUIINX HUCCIEIOBAHWM, aHAJIW3a SIBJICHUM,
BOCIIPUSTHS U UHTEPIIPETAIMU €CTECTBEHHO-HAYyYHOU MH(OpMaInH;

* BOCITUTAHUEYOEKIEHHOCTHU B BO3MOXKHOCTH MO3HAHUS 3aKOHOB MPUPOJIbI U
VCIIOJIb30BAHUSA JTIOCTUKEHUNM €CTECTBEHHBIX HAYK I PA3BUTHUS LUHUBWIM3ALUAU U
MOBBIIICHUS KaueCTBa KU3HMU,

* MPUMCHEHHWE eCTECTBEHHO-HAyYHBIX 3HAHUH B MPodeCcCHOHATBHOU
JNEITCIBbHOCTH W TOBCEAHEBHOM KM3HMIJIA oOecredeHus: 0e30MacHOCTH
KU3HEAECATEIbHOCTH;, T'PAMOTHOIO HCHOJIB30BAHUS COBPEMEHHBIX TEXHOJIOTHN;
OXPAaHBI 3I0POBbSI, OKPYKAIOIIEH CPEIBI.

OcHoBy paboueill mporpaMMbl COCTaBJIIET COJEPKAHUE, COIVIACOBAHHOE C
TpeOOBaHMSMHU  (DelepalbHOrO  KOMIIOHEHTa TOCYAapCTBEHHOIO — CTaHAapTa
cpenHero (IoJHOro) ooiero 0opasoBanus 6a30BOro ypoBHSI.

[Iporpamma BkiIrOYaeT B ceOs TPU OCHOBHBIX pazlerna, oOJajarouue
OTHOCUTEIBHOM CaMOCTOSTENIbHOCTBIO U IIEJOCTHOCThIO: «Du3nkay, «XuMus»,
«buonorus» TSt YUpEKIACHUM, 00ecreunBaromnX MOJITOTOBKY
KBAIU(HUIIMPOBAHHBIX Ppabouux MO MpodeccusM COLHUATbHO-2PKOHOMHYECKOTO
npodus,

OCHOBY €CTECTBO3HAHHS TPENCTaBIsieT (U3MKa — HayKa O TMPHUPOJIE,
u3ydamolas HauOosiee BaKHbIE SIBICHHS, 3aKOHbI M CBOMCTBAa MaTE€pHAIBLHOTO
mupa. B ¢usuke ycraHaBIuMBalOTCA YHHMBEpCAIbHBIE 3aKOHBI, CIPABEIJIMBOCTh
KOTOPBIX TOJTBEP)KIACTCSI HE TOJBKO B 3€MHBIX YCIOBUSIX M B OKOJO3EMHBIX
MPOCTPAHCTBAX, HO W BO Bced Bcenennon. B 3Tom 3akmouaercs OIuH U3
CYLIECTBEHHBIX MPHU3HAKOB (U3MKH Kak (QyHIaMEeHTanbHOW Hayku. Dusnka
3aHMMAaeT 0c000€ MECTO CPEU €CTECTBEHHBIX HAYyK, TOATOMY €€ MPUHATO CUUTATh
JUAEPOM €CTeCTBO3HaHMs. EcTecTBO3HaHME KAk HayKa O SIBJCHUSAX M 3aKOHAX
MPUPOJIBI BKIIIOYAET TAKXKE OJHY U3 BAKHEHUIIINX OTpaciaell — XUMHUIO.

XuMHsIT — HayKa O BELIECTBaX, HMX COCTaBE, CTPOCHUH, CBOWCTBAX,
npoleccax IMpeBpalleHus, HCIOJIb30BAaHUM 3aKOHOB XHMHUHU B TMPAKTHYECKOM
JESITEeIbHOCTHU JII0/IEH, B CO3JaHUH HOBBIX MaT€pUAJIOB.

buonoruss — cocTaBHas 4acTb €CTECTBO3HAHUS. OJTO HayKa O >XHBOH
npupone. OHa U3y4yaeT pacTUTENbHBIN, )KUBOTHBIA MHUpP U YeNOBEKa, UCIOJb3Ys
KaK COOCTBEHHBIE METOJbI, TAaK M METOAbl IPYIMX HayK, B YaCTHOCTU (PHU3UKH,
XUMHHA M1 MaT€MaTUKU: HAOIIOACHUS, SKCIIEPUMEHTHI, UCCIEOBAHUS C TIOMOIIBIO
CBETOBOT'O U AJIEKTPOHHOTO MHUKPOCKOIA, 00- pabOTKy CTaTUCTUYECKUX JAHHBIX
METOJJaMHd  MaT€MaTH4YeCKOW CTaTUCTUKH W Jp. bHONOTHS  BBIABISET
3aKOHOMEPHOCTH, MPUCYIIKE KU3HU BO BCEX €€ MPOSBIEHUSAX, B TOM 4HUCIE 00-
MEH BEILIECTB, POCT, PA3MHOXKEHUE, HACJIEICTBEHHOCTh, N3MEHYUBOCTb, SBOJIIOLUIO

u Jp.
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B mnporpamme couuanbHO-3KOHOMUYECKOTO TPOGMIsl HpeCTaBIICHBI
JTUIAKTUYECKUE €IUHULBI, IPU U3YYEHUU KOTOPBIX AKLIEHTUPOBAHO BHUMAHUE Ha
KU3HEHHO BAXXKHBIX OOBEKTaxX MPHUPOABI U OpPraHM3Me dYeloBeKa. JTO BojAa H
aTMoc(epa, KOTOpblE pacCMaTPUBAIOTCA C TOYKH 3PEHHS] XMMUYECKUX COCTaBa W
CBOMCTB, HUX 3HAQUEHUS Ui JKU3HEICATEIBHOCTH JIOJEH. OTO pa3lebl,
MOCBSILIEHHBIE YEJIOBEUECKOMY OpPraHU3MY: BaXKHEHIINE XUMUYECKHE COCTUMHEHUS
B opraHusMme («XuMHUS C DBJEMEHTaMU 3KOJIOTHMH»), CHCTEMbl OpPraHOB, HX
(GyHKUIMH, OXpaHa 3/I0pOBbsl, MPOPHIIaKTHKA 3a00JI€BaHUI U BPEIHBIX MPUBBIYEK
(«buonorust ¢ sIeMEHTaMM 3KOJIOTHUW»). YJenseTcsd BaXXHOE€ BHUMaHHE Oolee
ri1yOOKOMY M3yueHUI0 TeMbl «OpraHu3M 4ellOBE€Ka U OCHOBHBIE MPOSIBICHUS €T
KU3HEIEATEIbHOCTH», BOIIPOCAM 3KOJIOTMYECKOTO cojepxkaHusi. Bmecre ¢ Tewm,
KOJIMYECTBO Ja0OpaTOPHBIX pabOT U OMBITOB B 3TOM COAEPKAHUHU MPOrPaMMBI
3HAYUTEIBHO MEHBIIIE.

B paMkax mpoBeJeHHs MPaKTUIECKUX 3aHATHH MPEAyCMOTpPEHA MPaKTUICCKas
MOJIFOTOBKA B BUJIE BHITIOJHEHUS paboT, CBA3aHHBIX ¢ Oyayiei mpodeccueil.

1.4. Kosn4yecTBO 4acoB HAa OCBOEHHME POrPAMMBI AU CUMILIMHBI:
MaKCHUMaJbHON yueOHOM Harpy3ku oOyuatomerocs 321 yacos, B TOM YHCIIE:
00s13aTeNIbHON ayTUTOPHON yueOHOM Harpy3ku obydaromierocs 214 gacos;
CcaMOCTOsITeNIbHOM paboThl oOyuaromierocs 107 yacos.

Paznen buosorus —

MaKCHUMaJIbHON y4eOHOI Harpy3ku o0ydaromerocst 75 4acoB, B TOM YHUCIIE:
00s13aTeNIbHON ayAUTOPHON yueOHOU Harpy3ku oOyyvaronierocsi 50 yacos;
CaMOCTOSITENILHOM paboThl 00y4Jaromerocs 25 4acos.



22. CTPYKTYPA M COJAEPKAHUE YUYEBHOM JUCHUIJINHBI

2.1. O0bem yuyeOHOM TUCHUILIMHBI U BUABI Y4eOHOU KoumnuecrBo
pa6oTsl Bua yueOHo# padoThl 4acoB

MaxkcumaJsibHasi yueOHasi HAarpy3ka (Bcero) 321
Oo0s13aTesIbHAS AYAUTOPHAA y4eOHAasl Harpy3Ka (Bcero) 214
B TOM YHCIJIE:
MIPAKTUYECKUE 3aHSITUS 24
KOHTPOJIbHBIE Pa0OThI 5
CamocTosiTeibHas paboTa o0y4yawuerocs (Bcero) 107
B TOM YHUCJIE:
BHEAYJIUTOPHAsI CAMOCTOATEIbHAsI paboTa 70
BBITIOJTHEHUE WHJIUBUAYAJIbHBIX TPOCKTOB 37
HroroBas arrectanusi B hopMe oudpeperyuposannozo 3auema

O0beM yueOHOI MakcumaabHa | O0si3aTesbHa | CamocTosiTe/IbHA
TUCHMILUIUHBI U BH/bI 51 yueOHas sl ayIMTOpPHAsI s1 pabora
yueOHoi padoTsl Bua Harpy3ka yueOHasi o0y4aroierocs

y4eOHOI padoThl Harpy3ka

PDusuka 123 82 41
IIPAKTUYECKUE 3aHITHUS 4

KOHTPOJIbHBIE pabOThHI 3

g depeHInpOoBaHHBIM 2

3a4yer

Xumus 123 82 41
MIPAKTHYECKUE 3aHATHUS 9

KOHTPOJIbHBIE pabOThI 1

b depeHITnpoBaHHBIN 2

3auer

buoJiorus 75 50 25
MPAKTAYECKUE 3aHITHS 11

KOHTPOJIbHBIE Pa0OThI 1
mudepeHITupoBaHHbBIN 2

3auer




2.2. TEMATUYECKHWH IVIAH U COJAEP)KAHUE YYEBHOM JUCHOUTIIMHBI
OVY /.10 EcrecrtBo3Hanue (pa3aen «buoJiorus»)

HaunmeHnoBanmue Conep:xaHue y4eOHOTro MaTepuaja, JadopaTopHble padoTsl U | Peaqusanusi padovero njiaHa BOCIUTAHUS O6beMm | YpoBeH
pa3iejoB 1 TEM NPAaKTHYECKUE 3aHATHH, CAMOCTOATEC/IbHAsA paﬁoTa CTYAE€HTOB, JacoB b
KypcoBasi padoTa (IIPoeKT) (eciu npedycmompent) OCBOEH
us
Pazgen 3. 75
buosiorus 50 (25)
Tema: 3.1. Coaepixanue yueOHOro MaTepuasa (JIP 4) [IposBrsromuit u 2 2
buosorus — | XKuBas npupoaa kak OOBEKT M3y4deHHs OHOIOruu. MeTonbl | AEMOHCTPUPYIOUIMHA YBakK€HHE K JIIOJSIM
COBOKYNMHOCTH HAyK O | jo3HaHUs KUBOW Tmipupoasl. OmpeneneHue Ku3Ha (C | Tpyaa, OCO3HAOIIUI LIEHHOCTh
KHBOH NPUPOAE. | pypreyeHNeM MaTepuaiga U3 pas3feioB (U3MKUM U XUMHH). | coOcTBeHHOro Tpyna. Crpemsmuiics k
Meroae: VPOBHM OpraHU3alluy KU3HH. GopMHUpOBaHMIO B CETEBOM  Cpejie
g;z;g:; ;)Inoznanml ® | lemoncrpanuu JIMYHOCTHO " npogecCuoHaIbHOTO

YpOBHM OpraHu3alliN KU3HH.

KOHCTPYKTHUBHOTO «IH(POBOTO cIe1ay




Tema: 3.2.
Kaerka

Coaeprxanue yueOHOTro MaTepuaJia (JIP 4) [IposBusrommii u 19
HUctopuss u3ydenuss kieTkd. OCHOBHBbIE  IOJIOKEHUS | IEMOHCTPUPYIOIIUN YyBa)K€HUE K JIIOIIM
KJIeTouHoi Teopuu. Kietka — cTpyKTypHO-(GYHKUIMOHANbHAS | TPYAA, OCO3HAIOLIUI LIEHHOCTh
(onemeHTapHasi) enuHuna ku3HU. CTpoeHue  KJIETKH. | cOOCTBeHHOro Tpyna. Crpemsmuiics K
[TpokapuoThl U YKapHOTHl — HU3IIUE M BBICIIME KIETOYHBIE | JOPMHPOBAHUIO B  CETEBOM  cpene
opranu3mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH | JIMYHOCTHO u pohecCuoHaIbLHOTO
sykapuoT. [ToBepxHOCTHBIN anmapar. CXeMaTHYHOE ONUCAHUE | KOHCTPYKTUBHOTO «IIH(POBOTO CIIEAa» 10
JKUJKOCTHO-MO3aMYHOM  MOJENH  KJIeTouHbIX  MemOpan. | (JIP 6) IposBistonuii yBakeHHE K JTHOIIM
HuromnmazmMa —  BHYTPEHHSISI cpela KIETKHM, OPraHOMJbl | CTApUIET0 IIOKOJEHHS M TOTOBHOCTh K
(opranemnsl). Knetounoe snpo. @yHKuus siipa: XpaHEHHE, | yYaCTUIO B COLHUAIBHON TMOIACPKKE U
BOCIIPOM3BEJICHUE U Mepeiauya HaCcIeACTBEHHON NH(POPMAINH, | BOJIOHTEPCKUX JABHKCHHUIX
peryiisuus XUMHYECKOW akTUBHOCTH KieTkh. Ctpykrypa u | (JIP  7) Oco3naromuii NPUOPUTETHYIO
(YHKIMH XpOMOCOM. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI. | IIEHHOCTh JUYHOCTH YEeJI0BEKA;
MartepuanbHOe €AUHCTBO OKPYKAIOIIETO MUPA M XUMUYECKHH | yBa)KalOIUK COOCTBEHHYIO M UYXKYIO
COCTaB JKMBBIX OpraHM3MOB. buosornyeckoe 3HAa4€HHME | YHUKAIBHOCTh B PA3JIUYHBIX CHUTYyalMsIX,
XUMHUYECKUX dJIeMeHTOB. Heopranmueckue BemiecTBa B | BO BceX (hopMax M BUJAX JESTEIBHOCTH.
cocTaBe KJIeTKH. Poyib BOJBI Kak pacTBopuTelsiss U ocHOBHOro | (JIP 9)Cobumronaromuit u
KOMIIOHEHTA BHYTpEHHEH Cpelibl OpPraHM3MOB. | MPOMAraHAMPYIOMIUNA TpaBUia 310POBOTO
Heopranwueckne WOHBI. YTIEBOABI WM JHMIHILI B KJIETKE. | U Oe30macHoro obOpasza KHU3HU, CIIOpPTa;
Crpyktypa ®  Owojormueckue  (QYHKOMH  OCJIKOB. | MIPEAYIPEKITAFOIIII 1160
AMUHOKHUCIIOTBI ~ —  MOHOMepbl  OenkoB.  CTpoeHHE | IPEOI0ICBAIOIIHIA 3aBUCUMOCTH OT
HYKJICOTHJIOB U CTPYKTypa noiauHykiaeotuausix neneit JJHK u | ankoromns, Tabaxa, MICUXOaKTUBHBIX
PHK, AT®. Bupycsi u Oakrepuodaru. Heknerounoe | BemecTB, a3apTHBIX Hrp © T. .
CTpOCHHE, >KM3HEHHBIM ILHMKJI © €ero 3aBUCUMOCTh 0T | CoxXpaHsromumii MICUXOJIOTHYECKYIO
KJIETOUHBIX (OpM KHM3HU. Bupycsl — BO30yAMTENHN | yCTOMUYUBOCTE B CUTYaTHBHO CJIOKHBIX
MHGEKIMOHHBIX 3a00JeBaHUil; MOHATHE 00 OHKOBHUpYCax. | WU CTPEMUTENIBHO MEHSOIIUXCS
Bupyc nmmynozpedurura uenoseka (BUY). IlpodunakTuka | cutyanusx
BUY-undexmun.
Jemoncrpanun: CtpoeHre MOJIeKyJbl Oenka. CTpoeHue
mosekyisl JJTHK. Ctpoenue kieTku.

CrpoeHue KIETOK IpOKapuoT M 3ykapuoT. CTpoeHue
BHpYCa.
KonTtpoJubnas paéora -
IIpakTHUyeckoe 3aHsITHE

1. HaOmoneHue KIETOK pACTCHHWA W JKUBOTHBIX TIOJ 2

MHUKPOCKOIIOM Ha TOTOBBIX MHKpPOIpCIaparax ¢HW HX
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OIHCaHUE.
2. CpaBHEHHE CTPOEHUE KJIETOK PACTCHHH M >KUBOTHBIX
10 TOTOBBIM MpenapaTam.

11




CamocTrosiTeibHAs padoTa
1. Uadeknuonnple 3a00J€BaHUs W HUX NPOQPHIAKTHKA.
Nudpexkumnonnbie 3a001€BaHUs U UX BO30YTUTEIIH.
2.CnocoObl  mepegaun  MHGEKIIMOHHBIX 3a00JIeBaHUN W
COLIMAJIbHbBIC (hakTopsl, CIOCOOCTBYIOIITHE ux
pacnpoCcTpaHEHHUIO.
3.MMyHHass cucremMa M HOPUHUMIBL €€ PaOOTHI.
OcoOenHoctu (YHKIIMOHUPOBAHUA HWMMYHHTETa Yy pPa3HBIX
TPy HACETICHHUS.
4. Crioco0bl  mpoUIaKTHKH WH(MEKIIMOHHBIX 3a00JIEBaHMIA.
Bakuunanus. HampaBiieHHOCTh MEIULIMHCKHX MpenapaToB
U1t 60pBHOBI ¢ MH(MEKITMOHHBIMH 3200 IEBAHUSIMH.
5.1Ipobnema  pa3BUTHS  YCTOMYMBOCTH  BO30yIHUTENEH
3a0oneBanuii. MeXayHapoJIHbIE TporpaMMmbl 1o Oopbbe ¢
WHGEKIIMOHHBIMU 3a00JICBAHUSIMHU.

12




Tema: 3.3.
Opranusm

ConepikaHue yueOHOro MaTepuaJia
Opranuzm — eauHoe 1enoe. MHoroobpasue OpraHU3MOB.
OOMeH BelIeECTBOM M SHEPTUEHl ¢ OKpy’Karollel cpeaod Kak
HEOOXOJMMOE YCIIOBUE CYIIECTBOBAHUS JKUBBIX CHCTEM.
CriocoOHOCTh K CaMOBOCIIPOM3BENICHUIO — OJIHA U3 OCHOBHBIX
OCOOCHHOCTEH KHUBBIX OpraHu3MoB. JleneHue KIETKH —
OCHOBa pOCTa, Pa3BUTUS U PA3MHOKEHHUS OPraHU3MOB.
becnionoe pasmuoxenue. IlonoBoil mpomecc u MOJIOBOE
pasmHOxkeHue.  OmIonoTBOpeHHe, ero  OHOJIOrHyecKoe
3HaueHue. [loHsTHE 00 WHAWBHIyaIbHOM (OHTOTCHE3),
SMOpUOHATBEHOM (3MOpHOTEeHe3) U TOCTIMOPHUOHATHEHOM
pazButuu. VMHIUMBHUIyanbHOE pAa3BUTHE 4YEJIOBEKA U €ro
BO3MOXKHbIE  Hapymienus. OOmme  mpeacTaBiIeHHUs O
HACJIICTBEHHOCTH U HM3MEHUYMBOCTH. | 'eHeTHueckas
TEPMHHOJIOTHS u CUMBOJTHKA. 3aKOHOMEPHOCTH
HacieoBaHus. HacnegoBaHue TNPU3HAKOB Yy  ueJIOBEKa.
[TonoBeie xpoMocoMbl. CHEIIEHHOE C MOJIOM Haclel0BaHHE.
HacnencrBennsie 00j€3HM 4elOBEKa, HMX TMPUYUHBI U
npopunaktuka. CoBpeMEHHBIC TIPEJCTABICHUS O TEHE W
reHOME.
I'enetnueckue 3aKOHOMEPHOCTH W3MEHUYUBOCTH.
Knaccudukanus popm mameHunBoctu. BrusHue mytareHOB
Ha opranu3sM 4enoBeka. [lpeamer, 3amaum U METOIbI
cenekiuu.  ['eHeTHyeckue  3aKOHOMEPHOCTU  CEJIEKI[HH.
VYuyenne H.M. BaBunoBa o0 wneHtpax MHoroo0Opasus H
MPOUCXOXKICHUSI KYJIbTYpHBIX pacTeHuil. buotexnonorus, ee
JOCTUKCHHSI, IEPCTICKTUBBI PA3BUTHSI.
JemoncTpanuun. OOMeH BEIIeCTB U MPeBpaIleHue SHEPTUH B
kieTke. Jlenenue kineTku (MUTo3, Meiio3). CriocoOsr
6ecrionoro pazMHoxkeHus. OMI010TBOPEHUE Y pacTEHUI U
KUBOTHBIX. THAMBUIyaIbHOE pa3BUTHE OpraHU3Ma.
Hacnencrennsie 60ne3Hu yenoBeka. Biusnue ankoronusma,
HapKOMaHWH, KypeHHUs Ha HACTIEJACTBEHHOCTh. MyTaIuu.
MonudukanronHas u3MeHYUBOCTh. LleHTpsl MHOTOOOpa3us u
IIPOUCXO0KICHUS KYJIBTYPHBIX PaCTeHHU. MICKyCCTBEHHBIN
ot0op. MccnenoBanus B 06JacTH OMOTEXHOJIOTHH.

(JIP 4) [IposBnsrommii u
JEMOHCTPUPYIOIINM YBaXXEHHE K JIOASIM
TpyAa, OCO3HAOUIUI LIEHHOCTh

cobctBeHHoro Tpyna. CrpeMsmuics K
GbOpMUPOBaHHIO B CETEBOW  cpene
JMYHOCTHO u poQeCCHOHATBHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIE/Ia»
(JIP 6) IIposiBnsitomnii yBaxKCHHE K JIFOISIM
CTapIIeTO TIOKOJEHUS ¥ TOTOBHOCTH K
YYaCTHIO B COLMAIBHOW TOJJICPKKE U
BOJIOHTEPCKHX JBHKCHUSIX

(JIP  7) Oco3Haomuii TPUOPUTETHYIO
[IEHHOCTh JTUYIHOCTH YeJI0BEKa;
YBKAIONIMKA COOCTBEHHYID U  YYXYIO
VHUKAIBHOCTh B PA3IMYHBIX CHUTYaIHUsX,
BO Bcex (hopMax u BUIAX JNESTEIHHOCTH.
(JIP 9) Cobunroparomui u
NPOTAraHIuPYIONIUK TPaBHiia 3I0POBOTO
u Oe3omacHoro ooOpasza KHU3HU, CIIOPTa;

peTynpexaatomui 60
MIPEOA0JICBAOLLIHI 3aBUCUMOCTH OT
AJIKOTOJIs, Tabaxa, MICUXOaKTUBHBIX
BEILIECTB, Aa3apTHBIX Wrp W T. .
CoxpaHsroumuin MCUXOJOTHYECKYIO
YCTOMYMBOCTh B CHUTYaTUBHO CJIOXKHBIX
WIH CTPEMUTENIBHO MEHSOIIUXCS
CUTYaIUsIX

(JIP 12)[IpuHUMAarOIIHiA ceMelHbIe
[IEHHOCTH, TOTOBBIM K CO3/IaHUIO CEMbH U
BOCIIUTAHHIO JIETEH; JEMOHCTPUPYIOIINI
HENPUATHE HACHIUS B CEMbE, yXOJaa OT
POIMTENBCKONH OTBETCTBEHHOCTH, OTKa3a
OT OTHOIICHUW CO CBOMMH JCTBMH U HX
(MHAHCOBOTO COICPIKAHUS

22
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KoutpoJabHas padora

IIpakTHUyeckoe 3aHsiTHE

3. Pemienue snemMeHTapHBIX TEHETUUECKHX 3a/1a4.

4. AHaiM3 W OLEHKa JSTUYECKUX aCIEKTOB pPa3BUTH
HCKOTOPBIX I/ICCJIel[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

CamocrosiTesbHas padora

1. [Ipamatudeckue CTpaHUIbl B UCTOPUH PAa3BUTHS F€HETHUKH.
2. CoBpeMeHHbIE B3IJIS/IbI Ha IPOUCXOKICHHE YeJIOBEKa:
CTOJIKHOBEHUE MHEHUM.

3. Ycnexu COBpEeMEHHOW T€HETMKM B  MEAMLUHE U
3/paBOOXPAaHEHUH.

4. Ilpunuunsl (YHKIMOHMPOBAHUS MHIIEBAPUTEIHHON
cucteMmbl. KauecTBO MpPOJYKTOB NHUTAHUSA C TOYKH 3pPEHUS
9HEpPreTUYecKO ILEHHOCTH M COAEp)KaHUS TOJNE3HbIX U
BPE/IHBIX BEIIECTB

5. 3HaueHue cOaTaHCUPOBAHHOTO UTaHUS Ui
nojiepxaHusi 3710poBbs. llumieBbie 100aBKH: IOJIE3HBIE
cBoiicTBa 1 MoOOYHBIE 3(P(PEKTHI UX UCTIOIB30BaHUSA. J(ueThl 1
0COOEHHOCTH MX IPUMEHEHHUSI.

14




Tema: 3.4.
Bun

Conep:xanue yueOHOro MaTepuasia
DOBOJIOIMOHHBIE TEOPUHM U UX POJAb B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI Mupa. Bupg,
ero kputepuu. llomynsuus kak CTpyKTypHasi €IMHHIIA BUJIA U
sBomonuu. Cunrernueckas Teopus sBomouun (CTI).
JBrwxkymue cuiasl 3BOMOUMM B cooTBeTcTBUM ¢ CTO.
Pesynbrater sBomtonuu. CoxpaHeHue MHOrooOpasus BUIOB
KaK OCHOBa YCTOMuUMBOro pa3Butusi Ouochepsl. [Ipuunnsbl
BBIMUPaHUSA BUOB. buonornueckuit nporpecc u
Ouosoruueckuii perpecc. I'munoressl NPOUCXOKIACHUS SKU3HH.
VYcnoxxHeHHE >KUMBBIX OPraHM3MOB Ha 3emiie B IIpoliecce
SBOJIOUMUA.  AHTPONOI€HE3 U  €ro  3aKOHOMEPHOCTH.
JlokazarenbcTBa pOACTBA YEJIOBEKA C MIIEKONUTAIOLIIUMHU
KUBOTHBIMH. OJKOJIOrMYeckue (akTopbl aHTPOIOTeHe3a:
YCII0KHEHUE MOMYJIAIIMOHHOMN CTPYKTYPBI BU/IA,
W3rOTOBIICHUE OPYIUU TpyJa, MEPEXOo] OT PacTUTEIBHOIO K
CMEUIAaHHOMY  THUIly TUTaHUs, MCIOJb30BaHUE  OTHS.
[losiBnenue MBICJIUTEIIbHON NEeSATEIbHOCTH u
YIeHOpa3aenbHOU peun. IIponcxoxaeHue 4enoBeueckux pac.
JdemoHcTpauuu

Kpurepun Bupa. llomyisiius — CTpyKTypHas €IMHHIA
BU/JIA, €AMHUIIA 3BOJIIOINH.

JIBrokympe  Ccuibl  3BOMIOLMU. BO3HUKHOBEHHME U
MHOT000pa3ue MPHUCIOCOONIeHU y opraHu3moB. Penkue u
MCYE3al0IINe BUbI.

JBrxymue cwibl  aHTponoreHesa. [IpoucxoxaeHue
YEJI0BEKA U YEJIOBEYECKHX pac.

(JIP 4) [IposBnsrommii u
JEMOHCTPUPYIOIINM YBaXXEHHE K JIOASIM
TpyAa, OCO3HAOUIUI LIEHHOCTh

cobctBeHHoro Tpyna. CrpeMsmuics K
GbOpMUPOBaHHIO B CETEBOW  cpene
JMYHOCTHO u pohecCuoHaIbLHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIE/Ia»
(JIP 6) IIposiBnsitomnii yBaxKCHHE K JIFOISIM
CTapIIeTO TIOKOJEHUS ¥ TOTOBHOCTH K
Y4acTUIO B COIMAJIBHOM TMOAJIEPIKKE H
BOJIOHTEPCKHX JBHKCHUSIX

(JIP  7) Oco3Haomuii TPUOPUTETHYIO
[IEHHOCTh JTUYIHOCTH YEeJI0BEKA;
yBaXAIOMMUKA COOCTBEHHYI0 U UYXYIO
VHUKAIBHOCTh B PA3IMYHBIX CHUTYaIHUsX,
BO BceX (hopMax M BUJAX JIEATEIBHOCTH.
(JIP 10)3aboTsuiics 0 3alluTe
OKpY’)KalIIeH cpeapl, COOCTBEHHOW U
qy)KOi 0e30MacHOCTH, B TOM YHCIE
1 dpoBoit

(JIP  12) Ilpunumaromuii  ceMelHbIe
LIEHHOCTH, TOTOBBIM K CO3/IaHUIO CEMbH U
BOCIIUTAHUIO JI€TEW; JEMOHCTPUPYIOLIHI
HENpUATHE HACUIUS B CEMbE, yXojaa OT
POIUTENBCKOW OTBETCTBEHHOCTH, OTKa3a
OT OTHOIIEHUH CO CBOMMHM JETbMH U HX
(UHAHCOBOTO COJIEPKaHUS

14

KonTpoabHnas pabora

IIpakTHyeckoe 3aHsATHE

5. Omnucanue ocobeil Bupa 10  MOpPQOJOTrHUECKOMY
KpUTEPUIO.

6. AHaiM3 U OIIEHKA PAa3IMYHBIX TMIIOTE3 MPOMCXOXKAECHUS
AKHU3HU.

7. AHaiaM3 W OLIEHKA Pa3IMYHBIX TMIIOTE3 MPOMCXOXKAECHUS
4eJI0BEKA.
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CamocrosiTesibHas1 padoTa.

1. CoBpeMeHHbIE MEAUITMHCKHAE TEXHOJIOTHH

2. 3n0poBbE 4YeNnoBEKa: cUCTEMHBIM noaxoi. Hopmanbhas
(hu3HoIOTHS YeTIOBEKA

3. OcobenHoctu (YyHKITMOHUPOBAHUS JIBIXaTEIbHOM,
KPOBEHOCHOM H JIPYTUX CHCTEM opraHusma.
®uU3MONIOTrHYEeCKUe TOKa3aTeld OpraHu3Ma 4YeJlOBeKa M HX
HOPMaJIbHOE 3HAYCHHE.

4. MequUUHCKUE TEXHOJIOTUH JIUArHOCTUKHM 3a00JI€BaHUM.
B0o3MOXXHOCTH ¥ TEpPCHEKTHBBI METOJOB MPOQPHIAKTHKH,
TEpanmuu MW BOCCTAHOBJIEHUS opranu3ma. lloaxomsl K
MTOBBIICHHUIO Y (HEKTUBHOCTH CUCTEMBI 31PaBOOXPAHCHHSI

Tema:
3.5.9kocucTEeMBI

Coaep:xanue yueOHOro MaTepuaJia
[IpenMer ¥ 3ama4ul SKOJOTHH: Y4YE€HHE OO0 JKOJOTHYECKHX
(akTopax, y4yeHHe O COOOIIECTBaX OPraHW3MOB, YYECHHE O
ouocdepe. OIkojornyeckue (HaKTOPhI, OCOOCHHOCTH UX
BO3JICUCTBHSI.  DKOJIOTHYECKAass  XapaKTepUCTHKAa  BHUJA.
[Tonsitue 00 »skojormueckux cuctemax. Llemum mnuTaHus,
Tpoduueckue ypoBHH. buoreomeHo3 Kkak 3KocuUCTEMA.
buocdhepa — rnobanpHas 3Kocuctema. Yuenue B. .
Bepnanckoro o Ouocthepe. Ponp XKMBBIX OpraHu3MoOB B
ouoctepe. buomacca. buonormueckuii KpyroBopot (Ha
npuMepe KpyroBopota yriepoja). OCHOBHBIE HampaBlICHUS
BO3JICHCTBHsI 4eloBeka Ha Owochepy. Tpanchopmanus
€CTECTBEHHBIX  JKOJIOTMYECKUX  cucteM. (OcoOEHHOCTH
arpodKOCUCTEM (arpoIiecHO30B).
JdemMoHcTpanun

Dkonorudeckue (pakTopsl U UX BIUSHHE Ha OPTraHU3MBI.

Me:XBHUIOBBIC OTHOIICHHS: TApPA3UTU3M, XHIHUYECTBO,
KOHKYPEHIIUS, CAMOHO3.

SIpyCcHOCTBH PaCTHTEIBHOTO COOOIIECTBA.

KpyroBopot yrinepoaa B 6uocdepe.

3anoBeTHUKY U 3aKa3HUKU Poccun.

(JIP 4) [IposiBasirommii "
JEMOHCTPUPYIOMINHA YBaX€HHE K JIOASIM
TpyAa, OCO3HAOIIUI LIEHHOCTh
cobctBeHHoro Tpyna. Crpemsmuiics K
GOpMUPOBaHHIO B CETEBOW  cpeje
JUYHOCTHO u pohecCuOHaIBLHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIEIa»
(JIP 6) IIposiBasitomnii yBaKCHHE K JIFOISIM
CTapIIeT0 TIOKOJICHUS W TOTOBHOCTh K
Y4acTUI0O B COIMAJIBHOM TMOAJIEPIKKE H
BOJIOHTEPCKHX JBHKCHUSIX

(JIP  7) Oco3Hatomumii MPUOPUTETHYIO
IIEHHOCTh JTUYIHOCTH YeJI0BEKa;
yBaXKAIOMMUNA COOCTBEHHYI0 U UYXYIO
VHUKAITBHOCTh B PA3IMYHBIX CHUTYaIUsAX,
BO BceX (hopMax M BHJIAX JIEATEIbHOCTH.

(JIP  10) 3a0orsamuiics o0  3ammTe
OKpYXarome cpeapl, COOCTBEHHOH W
qy)KOW O€30MacHOCTH, B TOM YHCIEC
udpoBoit

16

KonTpoabHnas padora
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I[pakTHYeckne 3aHATHS

8. CocraBliecHHE CXEM Tepelayd BEIISCTB M DSHEPIHH
(ueneit muTaHus).

9. CpaBHutenbpHas XapaKTEPUCTHKA MIPUPOTHBIX
SKOCHUCTEM U arpO’KOCUCTEM CBOEH MECTHOCTH.

10. Pemnrenue pKOJIOrMYECKUX 3a1ad4.

11. Agamu3s ¥ OI€HKAa IMOCHEACTBHH COOCTBEHHOH
NEATEIPHOCTH B OKpY)Karolled  cpeme,  Tri100albHBIX
9KOJOTMYCCKUX MTPOOJIEM U YTEeH UX PEIICHHUS.

IJKCKYpCHHU

Muoroo6pa3ue BuoB. Ce30HHBIE U3MEHEHHS B MPHUPOIE
(okpecTHOCTH npodeccuoHaIbHOM o0pa3oBaTenbHOM
OpTaHU3aIINH).

EctectBennbie u HCKYCCTBEHHBIE KOCUCTEMBI
(OKpECTHOCTH TEXHUKYMA).

CamocrosiTeibHas padora

B3aumocBsI3b COCTOSIHUSL OKpYXKaroulel cpeasl U 3/10pOBbs
yesioBeka. Jlerpaganus OKpy Karolen Cpepl.

[IporpaMMbl MOHMTOpHMHIA KayecTBa OKpPYXaroIleW Cpeibl.
3arpsi3HEHUE BO3AYLIHOM, BOAHOM CPE/bl, TOYBbI, IPUYMHBI U
CJIEICTBHUS.

[IlymoBoe 3arps3HEHHE. DJIEKTPOMArHUTHOE BO3JEHCTBUE.
I[IJK. YcroiuumBOoCTh OpraHu3Ma M Cpefpl K CTPECCOBBIM
BO31€HCTBUSIM.

3a0osieBaHus, CBSI3aHHBIE CO  CHIDKEHHMEM  KauecTBa
oKpykatomie  cpeabl. VHauBHIyadbHbIE  OCOOCHHOCTH
OopraHusma Mpu Bo3AeMcTBUM (PaKTOPOB OKPYIKAIOLIEH cpeabl.
CoBpeMEHHBIE  TEXHOJIOTMM  COKpAlICHHMsT  HEraTUBHOTO
BO3JIEUCTBUS

(aKTOpPOB OKpY’KAIOILIEH Cpebl.

Hayuynble OCHOBBI IIPOEKTHMPOBAHMS  3I0pPOBOM  Cpenbl
oOuTaHus. CoBpemeHHbIE METO/IBI MOAJEPKAHUS
YCTOMYUBOCTH OMOTEOLIEHO30B M HCKYCCTBEHHBIX 9KOCHCTEM

JAudppepeHuupoBaHHbIN 3a4eT

Jliist XapaKTepUCTHKY YPOBHS OCBOSHHS YIEOHOTO MaTepuala UCIOIb3YIOTCS CIEAYIOIe 0003HAUCHNU:
17
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- 03HAKOMUTEINBHBIN (y3HaBaHHE paHee N3yUYeHHBIX 00BEKTOB, CBOICTB);
- PeNpOSYKTUBHBIN (BBIIOIHEHUE JESITEIHHOCTH MO 00pa3ily, MHCTPYKINHU HIIH MOJ PYKOBOICTBOM)
- IPOYKTUBHBIN (TUTAHKPOBAHHUE M CAMOCTOSTEIHHOE BBITIOJIHEHHE JICSTEINBHOCTH, PEIICHHE MTPOOIEMHBIX



3. YCJI0OBUSA PEAVINBALIMU TPOI'PAMMBI JUCIHHUTIJIMHBI
3.1. TpeGoBaHUsA K MUHMMAJIBbHOMY MaTepPHAJbHO-TEXHUYECKOMY 00ecne4yeHUuIo

Peanuzaumst mporpamMmbl JAUCHMIUIMHBL TpeOyeT Hamuyus y4yeOHOro kaOuHeTa

«Dusukay, kabuHeTa «XUMUs», « BHOIOTH.
Obopyoosanue yueOHbIX KAOUHEMO8.
- OCA/I0YHBIE MECTa MO0 KOJUYECTBY 00yUYaIONTNXCS;
- pabouee MecCTo MpernoaaBaTes;
- IEMOHCTPAIIMOHHBIN CTOJ, BBITSLKHON TIKad
- yueOHO-HarJIsHbIe TOCOOUs 0 (PU3UKE, XUMUU U OUOJIOTHY;
- nmabopaTopHoe O0OpyJOBaHHE, TMEpUOANYECKasi CUCTEMa XUMHUYEeCKuX 3ieMeHToB JI.U.
MenneneeBa, ps HANpsOKCHUM METAJUIOB; Psjl SJIEKTPOOTPHUIATEIHPHOCTA HEMETAJUIOB,
Ta0JIMIIa PACTBOPUMOCTH COJICH, KUCIOT M OCHOBAaHUHN B BOJIE, TJIAKATHI MO (DU3UKE, XUMHH
U OMOJIOTHHY, XUMHYECKas TIOCY/1a, XUMUUECKHE PEAKTHUBHI.
Texauueckue cpeacTra 00ydeHus:

-  MyJbTUMEANIHOE O000pYyIOBaHWE, KOMITBIOTED C JIHMIICH3UOHHBIM IPOTPAMMHBIM
00eCIICUCHNEM;

- DJISKTPOHHBIC HOCUTEIIH TUAAKTHUECKUX U METOINYECKUX MaTEPHAIIOB.

O6opynoBaHue 1a0OPAHTCKON U €€ pabounX MECT:
- ceitd, - mxad s 1abopaTopHOro 000pyI0BaHUS,

- nabopaTopHOe 000PYyIOBaHUE: XUMHUYECKAs TTOCY/1a, XUMHUUYECKUE PEAKTUBBI,
1abopaTopHbIE BECHI U PA3HOBECHI; - pabOYMil CTOI.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust
Ilepeuenn peKOMeHTyeMbIX Yu4eOHbIX U31aHNH, HNuTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JINTEPATYPHI
OcHogHble UCMOYHUKU:
1. B. . CuBornazos buonorus. O0mas 6uonorus. bazosslil ypoBeHb. YueOHUK.M:
Hpoda. 2015.
JononnumenvHole UCMOYHUKU:
1. ITerpocoBa P.A., T'osnos B.II., CuBornazos B.U., Ctpayn E.K. «EcrecTtBo3HaHue u
OCHOBBI 3KoJIoTun». — M., Academia, 2015.
2. KysnenoBa H.E. OOydeHue XuMUM Ha OCHOBE MEXIPEAMETHOW HHTErpanuu /
H.E.Ky3nenosa, M.A. Illatanos. — M., 2015.
3. CuBornazoB B.U., AraponoBa U.b., 3axaposa E.T. buonorus. O6mias Ouonorus.
10-11 k1. YueOuuk nmst o0meobpazoBaTenbHbIX Y4eOHbBIX 3aBeneHuit. — M., 2015.
4. DnekTpoHHOE YyueOHoe mocobue «JleMoHcTpanmoHHoe TMaHupoBanue «OO0mas
xumus» OO0 «PMT komnanum» 1. Bonrorpan
HNuTepuer-pecypcesr:
5. - www. krugosvet.ru /ynuBepcanbHas sHIuKiIoneus «Kpyrocser»/;
6. - http:// sciteclibrary.ru /Hay4Ho-TeXHMUYECKass OUOIUOTEKA/
7. - www.auditorium.ru /6ubauoreka HHCTUTYTa «OTKPBITOE 00IIECTBOY/



4. KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHUA JNCIIUIIJINHBI

Pesynbrarel 00ydeHust (OCBOEHHBIE YMEHUS U 3HAHUS )

DOpMBI U METOABI
KOHTPOJISl ¥ OLIEHKHU
pe3yIbTaTOB OOYUECHHUSI

1 2
JIMYHOCTHBIE:
- YCTOMYMBBIM HMHTEPEC K HCTOPUM U JOCTMDIKEHUSM B | TECTHPOBAHME
007acTH  €CTECTBEHHBIX HAYK, UyBCTBO TropjocTd 3a | Ppontambieii — u
POCCUICKHE ECTECTBEHHBIE HAYKH; HHMBHy IR HBIH
- TOTOBHOCTb K MPOJOJIKEHUIO 00pa30BaHMUs, MOBBIIICHUIO onpos
KBaJTU(DUKALIUH B N30paHHOM NPO(ECCUOHANBHOM | Openxa  ayauTopHOi/
JESTENBbHOCTA C  HCIOJB30BAHMEM 3HAHMM B  00JIACTH | BHeayauTOpHOI
€CTECTBEHHBIX HAYK; CaMOCTOSITEIIbHOM
- OOBEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHI[MH B | PAOOTHL Onenxa
00IaCTH eCTeCTBEHHBIX HAyK JUIS UeNOBEKa M OOILIECTBa, | o i o HerHA
KOHTPOJIbHBIX u
YMEHHE HCIOIb30BATh TEXHOIOTHYECKUE JOCTHKECHHS B | 000 0 o
obmact  (QU3MKM, XUMUM, OHOJOTWUHM Uil TOBBILIEHUS | paGor
COOCTBEHHOTO HHTEJJICKTYaJIbHOTO Pa3BUTHS B BBIOPAHHOU
npodeCCUOHANILHON JIeATEIbHOCTH;
- YMEHHE MPOAHATM3UPOBATh TEXHOTCHHBIC IMOCICACTBUS IS
OKpyXaromeld cpenbl, OBITOBOM MW  MPOU3BOJCTBEHHOMN
JEeSTENbHOCTH YEJIOBEKa,;
- TOTOBHOCTb CaMOCTOATEIHHO JOOBIBATH HOBBIE ISl Ce0s
€CTECTBEHHO-HAYYHBIC 3HAHUS C WCIIOJIb30BAHUEM ISl 9TOTO
JOCTYITHBIX UCTOYHUKOB MH(POPMAIIHH;
- YMEHUE YIIPABJIATH CBOEH II03HABATEIBHOU
TeSITEHHOCTHIO, MIPOBOJIUTH CaMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BHUTHSI;
- YMEHHE BBICTPANBATh KOHCTPYKTHBHBIC B3AMMOOTHOIIICHUS B
KOMaHJ€¢ 10 pelleHHI0 o0mMX 3agady B o0yactu
€CTECTBO3HAHUS,
MeTanpeaMeTHbIe:
- OBJIaICHUC YMCHHSMM M HaBBIKAMU PA3JIMYHBIX BHJOB | TBOPYCCKHC
MO3HABATENLHOMN JIEATEIbHOCTH JIsl U3YUYEHUsl Pa3HbIX CTOpOH | MHANBHAYaIbHDIC
OKPYKAIOIIETO ECTECTBEHHOTO MUPA; SAIaHI
- PUMCHEHHUE OCHOBHBIX METOJIOB MO3HAHUS | (yyomca  ayuropHoi/
(HaOMIOICHUS, HAYYHOTO OKCINCPUMEHTA) Uil  M3YYEHHS | pueaymuropHOit
Pa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, C | camocTosTenbHOi
KOTOPBIMH BO3HHUKAe€T HEOOXOJUMOCTh CTAJIKMBAThCSl B | PaOOTHL. Onenka
npodeccuoHanbHOU cepe; BBIIOJHEHHS
- yMEHUE OMpEeNesITh IEeMn W 3aJadyd JeSTeIbHOCTH, Iég;?;:g;f;;m "
BBIOWPATH CPEACTBA /IS UX JIOCTHKCHUS Ha TIPAKTUKE; pabor
YyMEHUE WCIOJB30BaTh PA3IWUYHBIE HUCTOYHUKU  JIS
MOJIYYCHHSI ~ €CTECTBEHHOHAYYHOW  wWHpOpManmuu U

OLICHMBATh €€ JOCTOBEPHOCTh [JIsI JIOCTHXKEHUS MOCTaB-
JICHHBIX 1ICJICH M 3aJ1a4
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NpeaAMETHbLIC:

- chOpMUPOBAHHOCTh  MPEJCTABICHUN O  IEJIOCTHOM
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MHpA, MPHUPOIE
KaK €IWHOM UEJOCTHOM CHUCTEME, B3aWMOCBSI3M YEJIOBEKA,
OpupoAsl W O0IIecTBa,  MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

- BIIaJIeHWE 3HAHUSIMHU O HamboJiee BaXXHBIX OTKPBITUSX U
JTOCTIDKEHUSAX B O00JIACTM €CTECTBO3HAHUS, IMOBIHUSBIINX Ha
ABOJIIOLMIO TIPEACTABICHUN O MPUPOJIC, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

- c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHSTh €CTECTBEHHO-
HAay4YHBbIC 3HAHUS JJi1 OOBSICHEHUS] OKPYXKAIOIIUX SBJICHUH,
COXpaHEHHS  3JIOPOBBA, obecrnieueHuss  0e30MacHOCTU
KUZHEACATEILHOCTH, OEpPEe)HOTO OTHOUIEHUS K MPHUPOJIE,
PalOHAJILHOTO MPUPOIOIOIb30BAHUS, @ TAKKE BBIMOJIHECHUS
POJIM TPAaMOTHOTO TTOTPEOUTEIS;

- c(opmMuUpPOBaHHOCTH MPEACTABICHUN O HAYYHOM METOJIe
MO3HAHUSL TPUPOJBI M CPEICTBaX H3YUYECHUS Meramupa,
MaKpoMHUpa U MUKPOMUPA; BIAICHUE TPUEMAMHU €CTECTBEHHO-
Hay4YHBIX HAOJIOJEHUN, OMbBITOB, HCCJIEIOBAHUN M OLEHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTATOB;

- BIIAQJICHWE TOHSATUWHBIM anmapaToM €CTECTBEHHBIX Hayk,
MO3BOJISIOIIUM MMO3HABATh MUP, YYaCTBOBATh B JIUCKYCCHUSIX IO
€CTEeCTBEHHO-HAYUYHBIM BOIPOCAM, HCIOJb30BaTh pa3zWyHbIC
UCTOYHUKM uWHOpMaMKu Jisi TOATOTOBKM COOCTBEHHBIX
paboT, KPUTHUYECKU OTHOCUThCI K coobmeHusim CMU,
coJiep>KallliM Hay4YHYI0 HH(GOPMAIIHIO;

- chOpMHPOBAHHOCT, YMEHUW TMOHHUMATh 3HAYUMOCTH
€CTECTBEHHO-HAYYHOI'O0 3HAaHMUS IS KaXJOTO 4YeJIOBEKa
HE3aBUCUMO OT €ro npodeccHoHaIbHON JesATeIbHOCTH,
pasznu4ath (aKThl U OIEHKU, CPABHUBATH OLICHOYHBIC BHIBOIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMU OIICHOK U CBSI3b KPUTEPHUEB C
ONPEAEIEHHON CUCTEMOM IEHHOCTEU.

OrneHka ay TMTOpHOM/
BHEAYIUTOPHOMN
CaMOCTOSTEILHOU
pabotsl. OnieHKa
BBITTOJTHCHHS
KOHTPOJIBHBIX U
CaMOCTOSTEIIbHBIX
pabot
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