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1. MOACHUTEJIBHASA 3AIIUCKA

1.1. O61acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

PaGouas mporpamma o0O1eoOpa3oBaTenbHOM yueOHOM nuciuruinabl EcrecTBO3HAHUE
SIBJIIETCS YaCThIO MPOrpaMMbl IIOJArOTOBKU CHEUaINCTOB cpeanero 38eHa (nanee [ITIICC3) B
cootBercTBUU ¢ ®I'OC no crennanbHOocTsIM CIIO  ecTecTBEeHHOHAYYHOTO TIPODHIIS
peann3yeMbIX aKaJIeMHH.

1.2. HopmaTtuBHas 0a3a s pa3padoTku padoyeil nporpaMMmbli:
PaGouyasi nporpamma pazpadoTraHa Ha OCHOBe
e OenepalibHOTO TOCYNAPCTBCHHOI'O  00pa30BATENBHOrO  CTaHIApTa CPEJHEro  OOIIero
00pa3oBaHusi, YTBEPXKICHHOTO MPUKa30M MUHHCTEpPCTBA 00pa3oBaHus M Hayku Poccuiickoi
Oenepanun ot 17 mas 2012 1. Ne 413(pen. ot 29.06.2017);
o OenepaibHBIX ~ TOCYJApCTBEHHBIX  O0pa30BaTENIbHBIX  CTAHIAPTOB  CPEIHETO
npodecCHOHaIBHOr0 00pa30BaHUSI IO CIEHUATBHOCTSIM:

35.02.12 CafoBo-nmapkoBoe u JaHAmadTHOE CTPOUTENIBLCTBO YTBEPHKIEHHOTO MPUKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit @enepaunu Ne 461 ot 07.05 2014 r.,
3apeructp. MunuctepcrBoM roctunuu (per. Ne 32891 ot 27.06.2014r.)

PekoMenganuii mo opraHu3alMM MOJYYEHHUS CpelHero oOuiero oOpa3oBaHHS B Mpeaenax
OCBOEHUSI 00pa30BaTEIbHBIX MPOTPaMM CpPEAHEro MpodeccnoHalbHOTO 00pa3oBaHus Ha 0aze
OCHOBHOT0 o0miero oOpa3oBaHusi ¢ yderoMm TpeOoBaHuil denepanbHBIX TOCYIAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAAPTOB W MOITy4aeMOW MNpodeccud WM CIEeUUATbHOCTH CPEIHEro
npodeccuoHaibHOTO 00pa3oBaHusa (MMcbMo JlemapramMeHTa TOCYAapCTBEHHOW TMOJUTHKUA B
chepe MOATOTOBKUA pabOuUX KaJpOB W JOTMOJHUTEIHLHOTO MPOQPECCHOHAIBHOTO 00pa3oBaHUS
ot 17.03.2015 Ne 06-259);

[IpumepHO#l mporpammsl 1o AucCUUILIINHE, pekomeHnoBaHHOM DPI'AY OUPO B kauecTBe
MPUMEPHOH MPOrpaMMBbl ISl pealn3aliy OCHOBHOH NpodeccrnoHabHOM 00pa30BaTebHOM
nporpammbl CITO Ha 6a3e OCHOBHOTO 00I1IeT0 00pa30BaHUS C MOTYYEHHUEM CPEIHETO O0IIEero
oOpaszoBanust 1npotokos Ne3 ot 21 urons 2015 r., per Ne 384 peuensun o123 uronst 2015 r.

DOI'AY «DPUPOY,

IIpumepHOIl mporpammsl 10 AUCHMILIMHE, pekomMeHnoBaHHOU PI'AY OUPO B kauecTBe
IPUMEPHOI MporpaMmbl AJIsl pealn3aluyd OCHOBHOM npodeccroHalbHOW 00pa30BaTebHON
nporpamMmMbl CITO Ha 6a3ze OCHOBHOTO 00111eT0 00pa30BaHus C MOJTYYEHHEM CPETHEr0 00IIEero
obpazoBanust npotokod Ne3 ot 21 urons 2015 1., per Ne 372 peuensuu ot 23 urons 2015 r.
DOI'AY «DPUPOy,

[IpumepHO#l mporpammsbl 1Mo AUcCUUILINHE, pekomeHaoBaHHOU DPI'AY OUPO B kauecTBe
MPUMEPHOI MporpaMMbl JJIsl pealu3aliid OCHOBHOH MpodeccuoHanbHOM 00pa3oBaTenbHOI
nporpammbl CITO Ha 6a3ze 0OCHOBHOTO 00111eT0 00pa30BaHus C MMOJyYEHHEM CPEIHEr0 O0IIero

oOpaszoBanust mpoTokoa Ne3 ot 21 uronst 2015 r., per Ne 385 penensuu ot 23 urons 2015 r.
OI'AY «®UPOy,

[IpumepHoOil mporpammsbl 1Mo AUCHUILINHE, pekomMeHaoBaHHON DI'AY OUPO B kauectBe
MIPUMEPHON MporpamMmbl Ui peav3allid OCHOBHOM Mpo(decCHOHaIbHOM 00pa3oBaTeNbHON
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nporpammbl CITO Ha 6a3e 0oCHOBHOTO 00111ero 00pa3oBaHus C MOJIYYCHHUEM CPETHET0 00IIero
obOpazoBanus mpoTokoa Ne3 ot 21 utons 2015 r., per Ne 387 penensuu ot 23 uronst 2015 r.

OI'AY «DHUPOy,
[Iporpamm noaroToBku creunanuctoB cpeanero 3sena CIIb I'BIIOY AYI'CIl'ull

1.3. Hean y4eOHOM IMCHUNJIMHBI:

Coneprxanne nmporpaMmbl «EcTecTBO3HaHWE)» HAMPABJICHO HA JOCTHIKEHUE CIICIYIOIINX
OCHOBHBIX HeJIei:

OCBOCHME 3HAaHUH O COBPEMECHHOM €CTECTBEHHOHAYYHOM KApTHHE MHUpa U METOJIax
€CTECTBEHHbIX HayK; 3HAaKOMCTBO C Hauboiee BaXHBIMU UICSIMH U JOCTHKEHUSMU
€CTECTBO3HAHHUS, OKA3aBIIUMHU OIPEAEISAIONIEE BIMSHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
OBJIAJICHE YMEHUSIMH MPUMEHSTh IMOJyYeHHbIE 3HaHUA s OOBSICHEHHS SBIICHUUN
OKPY’KaIOMIET0 MHPA, BOCHPUATHS UH(OPMAIMH €CTECTBEHHOHAYYHOTO M MPO(GECCHOHATBLHO
3HAYUMOTO COJIEP)KAHUS; PA3BUTHE HWHTEIUICKTYalbHBIX, TBOPYECKHX CIOCOOHOCTEH U
KPUTHUYECKOIO MBILIUIEHUSI B XOJ€ MPOBEACHUS MPOCTEHIIMX MCCIEAOBaHUN, aHalu3a
SIBJIIGHUH, BOCTIPUATHS Y HHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOM HH(pOopManuu;

BOCIIUTaHME YOEKJIEHHOCTH B BO3MOXXHOCTHU [MO3HAHUS 3aKOHHOM IPUPOJIbI U UCIIOIb30BAHUS
JOCTH)KEHHI €CTECTBEHHBIX HAyK [Jis pa3BUTHS LMBWIM3AIMM M TOBBILICHUS KayecTBa
KU3HH;

MPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHUM B MNPO(ECCHOHANBHON JEATENbHOCTH U
[IOBCEIHEBHOM >KM3HHU JJIs1 oOecrieueHus: 0e30MacHOCTH >KU3HENEATEIbHOCTH; I'PaMOTHOIO
WCII0JIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 30POBbs, OKPYKAIOIIEH CPEbI.
c(OPMUPOBAHHOCTh TPEICTABICHUNA O IICJIOCTHOH COBPEMEHHOH eCTECTBCHHOHAYYHON
KapTUHE MHUpa, O MPUPOJE Kak €AUHOW UEIOCTHOM CHUCTEME, O B3aUMOCBS3M YEJIOBEKa,
MPUPOJIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHOM;

BIQJICHWE 3HAHMSIMH O HaumOolee BaXKHBIX OTKPBITHSIX W JOCTIXKEHHSX B o001acTu
€CTECTBO3HAHMS, MOBJIMSABIIMX HA DSBOJIIOLMIO IIPEACTABICHUM O MNpPUPOJE, HAa pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATHh €CTECTBEHHOHAY4YHbIE 3HAHUS Ui OOBSCHEHHS
OKpY)KalOIIMX  SIBICHUH,  COXpaHEHHs  370poBbs,  oOecreueHHss  O€30MaCHOCTH
KU3HEIEATEIBHOCTH, OepeXHOro OTHOILIEHUS K IPUPOJE, palMOHAIBHOTO
MPUPOIONOIB30BaHUS, & TAK)KE BBITIOJHEHHS POJIM TPAMOTHOTO MOTPeOUTENS;
c(OpPMHUPOBAHHOCTh MPEJCTABICHUH O HAYYHOM METO/E MO3HAHMSI MPUPOJBI U CPElCTBAX
M3Yy4Y€HHUs MEraMupa, MakKpoMupa U MUKPOMHPA; BJIaJIEHUE TPUEMAaMU €CTECTBEHHOHAYYHBIX
Ha0JI0/IEHNH, ONIBITOB UCCIIEJOBAHUN U OLIEHKH JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB;
BJIAJICHUE TOHATUWHBIM allllapaToM €CTECTBEHHBIX HAyK, IMO3BOJIAIONIMM IO3HAaBaThb MHUP,
y4acTBOBaTh B JIUCKYCCHUSIX MO €CTECTBEHHOHAYUYHBIM BOIPOCAM, MCIOJIb30BATh Pa3JIMYHbIE
WUCTOYHUKUA MHGPOPMAIUU ISl TIOATOTOBKH COOCTBEHHBIX pa0OT, KPUTUUYECKH OTHOCHUTHCA K
coobmenussMm CMU, coneprkanum HayIHYI0 HHGOPMAIIHIO;

c(OPMHPOBAHHOCTh YMEHHMH NOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JUIs
Ka)KJI0T0 YeJIOBEKa, HE3aBUCUMO OT €ro NpohecCuoHaNbHOM IeATeNbHOCTH, pa3andaTh (haKkThl
U OLIEHKH, CPAaBHUBATh OLIEHOYHbIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLICHOK U CBSI3b
KPUTEPHUEB C ONPENEIEHHON CUCTEMOM LIEHHOCTEH.

Coneprkanne pabouelt mporpammel « EcrecTBo3HaHME) HAMPABIICHO HA JTOCTHKEHUE
CIIEIYIOIINX LeJIeH:

Pasznen ®duszuka
OCBOCHUC 3H3HPII71 (6] Q)YHHaMeHTaHBHBIX CbI/ISI/I'-IeCKI/IX 3aKOHaX " anHanax, JIe)Kalmnux B

OCHOBE COBPEMEHHOU busnueckoit KapTHHBI MUDA; Haunbosee BaKHBIX
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OTKpBITUSIX B OO0JIACTM (PU3MKH, OKAa3aBIIMX ONpEAEssIollee BIMSIHME Ha pPa3BUTHE
TEXHUKU M TEXHOJIOTUH; METOJaX HAYYHOTO MMO3HAHMS TPUPOIBI;

* OBJIAJICHHE YMEHUSIMH NPOBOAUTH HAOJIIONEHUS, IIJIAHUPOBATh U BBINOIHATh YKCIEPUMEHTHI,
BBIIBUTaTh ~ THIOTE36l M CTPOUTh  MOJENHM, HPUMEHSATh  IOJyYCHHbIE  3HAHUSA
no Qusuke i OOBACHEHUS pa3HOOOpasHbIX (PU3MUECKUX SBICHUM M CBONCTB BELIECTB;
IIPaKTUYECKHU HCII0JIb30BATh dusnueckue 3HaHMUS, OLICHUBATh JIOCTOBEPHOCTh
€CTECTBEHHO-HAy4YHOU HH(pOpMaLIUH;

* pa3BUTHE IO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B
mporecce NpuoOpeTeHHs 3HAaHUH M yMEHUH 10 (QU3MKe C HUCHOJb30BaHUEM pa3
JMYHBIX UCTOYHUKOB HH(POPMALIUU U COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHIA;

* BOCIMTaHUE YOEKJAEHHOCTH B BO3MOXHOCTH ITO3HAHUS 3aKOHOB INPHPOJIbI, UCIIOJIb30BAHUS
JNOCTHXKCHUH (PU3MKH HAa 0OJaro pa3BUTHS YEJIOBEUSCKON IMBWIM3AINH;, HEOOXOMIH-
MOCTH COTPYJHMYECTBA B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS 3aJay, YBaKUTEIbHOI'O
OTHOWICHWSI K MHEHHUIO OININOHEHTa NpU OOCYXICHHH TPOOJIeM eCTeCTBEHHO-HAYYHOTO
COJIepKAHUSA; TOTOBHOCTM K MOPAJIBHO-3TUYECKOW OLEHKE HCIOJb30BaHUS  HAy4YHbIX
JOCTUKEHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKPY>KaIOILEH Cpebl;

* WCHOJb30BaHHWE IMPUOOPETEHHBIX 3HAHMM M YMEHMHM JUIsl peIIeHUs [PAKTUYECKUX
3aJ1a4 IIOBCEJHEBHOM ’kKM3HU, oOecnieueHrs 0e3011acHOCTU COOCTBEHHOM KU3HU, PALIMOHATIBHOTO
IIPUPOJIOTIOIB30BaHUS u OXpaHbl OKpYy>Karouien cpenbl u BO3MOXHOCTb
MIPUMEHEHUS] 3HAaHUN NpU PELICHUH 33]1a4, BO3ZHUKAIOIIMX B MOCIEAYIOIEN NPOopecCuOHATBHON
NesITebHOCTH.

* cOpMHUPOBAHHOCTH TPEJACTABICHUNA O POJIM M MeCTe (DU3UKH B COBPEMEHHOW HAyYHOM
KapTHMHE MMpa; MOHMMaHHe (U3NYECKOH CyIIHOCTH HaOIoAaeMblXx BO BceneHHOH sBiIeHMIA;
MOHMMaHWe poiu (U3MKA B (POPMHPOBAHUU Kpyrosopa M (YHKIHOHAIHHOH TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs IPAaKTUYECKUX 3a/]1a4;

* BJIQ/ICHUE OCHOBONOJAraroIUMU (U3NYECKUMHU TOHATHAMM, 3aKOHOMEPHOCTSAMH, 3aKOHAMU U
TEOPUSIMH;

* yBEpEHHOE MO0JIb30BaHue (PU3MUECKON TEPMUHOIOTUEH U CUMBOJIMKOM;

* BJIAJICHUE OCHOBHBIMH METOJIaMU HAy4YHOTO TIO3HAHMS, WCIOJb3YEeMbIMU B (HU3UKE:
HaOIoZieHe, ONUCaHWe, W3MEpPEeHHEe, JKCIEPHUMEHT; yMEHHUs o0palaThiBaTh pPE3YJbTAThI
U3MEpeHnH, OOHApyKWBaTh 3aBHCUMOCTh MEXAy (U3MUECKUMH BeIWYHHAMH, OOBSICHSTH
MIOJTyYEHHBIE PE3YJIbTAThl U JIeNaTh BHIBO/IBI,

* c(OopMHUPOBAHHOCTb YMEHHUS peliaTh (pu3nuecKue 3a/1auu;

* c(hOpPMUPOBAHHOCTb YMEHHUS IMPHUMEHATH IOJyUYCHHbIE 3HAHUS Uil OOBSCHEHMs YCIOBUH
NpoTeKaHus (PU3MUYECKUX SBJICHWH B TPHUPOJEC W JUIS TPHHATHS MPAKTUYECKUX PEHICHUH B
MIOBCETHEBHOM JKU3HU;

* cpOpMHUPOBAHHOCTH COOCTBEHHOH MO3MLMU MO OTHONICHHIO K (u3nmdeckoid uH(oOpMaluwy,
MOJTy4aeMoi U3 pa3HbIX HCTOYHHUKOB.

Pasznean XUMMS

*s (hopMupOBaHHE YMEHHs OLEHMBATh 3HAYUMOCTh XMMHUYECKOIO 3HAaHUS I KaKIOro
YEJI0BEKa,;

*s (opMHpOBaHUE IEJIOCTHOTO TMPEACTABIEHUS O MHUPE U pPOJU XHUMHH B CO3JaHHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa; YMEHHS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOLIEH JEHCTBUTEIIBHOCTU: IMPUPOAHON, COLMAIBHOM, KYJIbTYpPHOM,
TEXHUYECKOH CPEbl, — UCIOJIB3Ysl I ’TOT0 XUMHUYECKHUE 3HAHNUS,

s pa3BUTHE YMEHHM pa3znuyarh (DaKThl U OLIEHKH, CPAaBHUBATh OLIEHOUYHBIE BBIBOJbI, BUIEThH
UX CBS3b C KPUTEpPUSMU OLIEHOK U CBSI3b KPUTEPUEB C ONPEIEICHHOM CUCTEMOMN
[IEHHOCTEH, GOPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

*s [IPUOOpPETEHUE OMNbITa PA3HOOOPA3HOM JAEATENILHOCTH, IO3HAHHUA M CAMOIO3HAHUS;
KJIIOUEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAJIBHOE 3HA4YEHHME JUIS Pa3INYHBIX BHJIOB
JeSITebHOCTH (HAaBBIKOB DPELICHMs MpoOJieM, MPUHATHUSA pEIIeHHWH, MOMCKa, aHalu3a MU
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00paboTkn  mHpOpMAIMK, KOMMYHHKATUBHBIX HAaBBIKOB, HaBBIKOB HM3MEPCHUH,
COTpYAHUYECTBA, 0€30MMaCHOTO OOpPAIIEHUS C BEIIECTBAMH B TTIOBCEAHEBHOM KU3HN).

*s c(hOPMHPOBAHHOCThH MPEJCTABICHUH O MECTe XMMHUU B COBPEMEHHON HAy4YHOW KapTHHE
MHpa; TOHHMAaHHE POJM XUMHH B (OPMHUPOBAHMHM Kpyrozopa H (yHKIIMOHAIBLHOMN
rPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS MPAKTUYSCKUX 3a/1a4;

s BIIAJICHHEC OCHOBOIIOJIATAIONIMMH XWMHUYCCKUMHU TIOHATHUSMHU, TCOPUSMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU;  YBEPCHHOE  IOJh30BAHUE XUMHYECKOH TEPMUHOJOTHEH W
CHUMBOJIUKOM;

s BJIAJICHEC OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHHS, WCHOJIB3YEMbIMH B XHMHH:
HaOJIOZICHUE, ONHUCAHHUE, W3MEPEHHE, JKCIIEPHUMEHT; YMEHHE 00pabdaThiBaTh, OOBIACHITH
pe3yiabTaThl TMPOBEJACHHBIX OIBITOB M JIEJaTh BBIBOJBLI, TOTOBHOCTh M CIIOCOOHOCTh
MIPUMEHSATHh METOIbI IO3HAHMS TIPU PEIICHUH MPAKTHYECKUX 3a7a4;

*¢ c(hOPMHPOBAHHOCTh YMECHHS JIaBaTh KOJMYECTBEHHBIC OIICHKH M MPOBOJHMTH PACUYETHI IO
XUMUYECKUM (POpMYyJiaM B YPaBHEHUSIM;

*s BJIAJICHHC MMPABUIAMH TEXHUKHU 0€30MaCHOCTHU MPU UCTIOIB30BAHUU XUMUYECKUX BEIIECTB;

¢ chopMHUpOBAaHHOCTH COOCTBEHHOW MO3UIUH 110 OTHOIICHUIO K XMMHYECKON HMH(OpPMAIIHH,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

pasaea BUOJIOT'UA

D)ITonydyeHne QyHIaMEHTAJbHBIX 3HAHUH O OMOJIOTMYECKUX CHUCTeMax (KJIETKa, OpPraHu3M,
HOMYJIALUS, BUJ, SKOCUCTEMA); UCTOPUU DPAa3BUTHSI COBPEMEHHBIX IPEICTaBICHUN O >XUBOU
IPUPOJIE, BBIIAIOLIMXCS OTKPBITUSAX B OMOJIOTMUYECKOW HayKe; pojid OMOJIOTMYECKON HayKd B
(OpMHpPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHBI MHUPA; METOJaX Hay4dHOro
MIO3HAHUS;

2)OBnazieHue YMEHUSIMU JIOTUYECKH MBICIUTb, OOOCHOBBIBATH MECTO U POJb OMOJIOTMYECKHX
3HAaHUM B INPAKTUYECKOM JEATEIBHOCTH JIFOAECHW, PpAa3sBUTUH COBPEMEHHBIX TEXHOJIOTHN;
OIpEEIIATh KUBbIE 0OBEKTHI B IPUPOJIE; IPOBOAUTH HAONIIOAEHUS 3a IKOCUCTEMAMHU C LIEJIbI0 UX
ONMCAaHUS U BBIABICHUS €CTECTBEHHBIX M AHTPOIOI€HHBIX W3MEHEHUH; HaXOAWUTh U
aHAJIM3UPOBATh HH(POPMALIHIO O KUBBIX 00BEKTaX;

3)Pa3BuTue MO3HABaTEIbHBIX HMHTEPECOB, MHTEIEKTYaJbHBIX W TBOPUECKUX CIOCOOHOCTEH
o0yyaroIuxcs B Mpolecce H3yueHHs] OMOJIOTMYECKUX SIBJICHUH; BBINAIOMIMXCS JOCTHXEHUN
OMO0JIOTHH, BOIIEAIINX B OOIIEYETOBEYECKYIO KYJIBTYPY; CIOXHBIX M MPOTHMBOPEUYHMBBIX IyTei
Pa3BUTHS COBPEMEHHBIX HAayUHBIX B3IJIAA0B, I, T€OpUil, KOHIENIUH, THIIOTE3 (O CYITHOCTH U
MIPOUCXOXACHUN KHU3HU, YEIOBEKA) B X0/l padOThI C pa3IMUYHbIMU HCTOUHUKAMU HH(OpPMaLINK;
4)Bocniutanue yOexaeHHOCTH B HEOOXOJMMOCTH MO3HAHMS )KMBOW MPUPOAbI, HEOOXOIUMOCTH
paIMOHAJIBLHOTO TPHPOAONOIB30BaHUs, OEpEKHOr0 OTHOIICHHS K TMPUPOAHBIM pecypcaM Hu
OKpyXarollel cpene, COOCTBEHHOMY 3[0POBBIO; YBaXEHMSI K MHEHHMIO OIIMOHEHTa Mpu
00CyX1eHIH OMOJIOTUYECKUX MTPOOIIEM;

5)Ucnonb30BaHNe MPHOOPETEHHBIX OMOMOTHYECKUX 3HAHUN M YMEHHMH B MOBCEIHEBHOM JKU3HU
JUI.  OLIEHKHM TMOCIEACTBUM CBOEH JeATenbHOCTH (M JESTENbHOCTH JpPYyTuxX JIoAel) o
OTHOIICHHUIO K OKpY’Karolled cpeze, 370pOBbI0 APYTUX JIOJEH U COOCTBEHHOMY 3I0POBBIO;
000CHOBaHUE U COOMIOZCHNE Mep MPOPUIAKTHKH 3a00I€BaHNM, OKa3aHUE MEePBON MOMOIIH MPU
TpaBMax, COOJIIOJICHHE TIPAaBUJI MTOBEJICHUS B IIPUPO/IE.

6)chopMUPOBAaHHOCTH TPECTABICHUA O PO M MECTe OMOJOTMH B COBPEMEHHOW HAy4YHOU
KapTUHE MHpa; MOHUMaHHE POJM OMOJOTUU B (OPMUPOBAHMM KPYro3opa U (yHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHs] TPAaKTUYEeCKUX 3a]1ay;

7)BnazieHHe OCHOBOIMOJAralolMMU TMOHATUSMU M TPEACTAaBICHUSAMH O >KUBOW NpUpOIE, ee
YPOBHEBOM  OpraHuM3allud W  JBOJIOLMHU; YBEPEHHOE  I[OJIb30BaHME  OMOJOTHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

8)Bi1azieHe OCHOBHBIMHM METOJIaMHU HAYYHOT'O TMO3HAHUS, UCHOJIb3yEMbIMU MIPU OMOIOTHYECKUX
UCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB M OSKOCHCTEM: OIMCaHHWEe, W3MEpeHHe, IMpOBEJICHHE
HaOJII0ICHNH; BBISBJICHHUE U OIICHKA aHTPOIIOT€HHBIX N3MEHEHHH B IPUPOJIE;
9)chopMHPOBAHHOCTh YMEHUHN OOBIICHATH PE3YIbTaThl OMOJIOIMYECKUX IKCIIEPUMEHTOB, pelliaTh
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AJIEMEHTapHBIE OMOJIOTHUYECKHUE 3a1a9H;

10)chopmMupoBaHHOCTh COOCTBEHHOM MO3UIIMU TI0 OTHOIIECHUIO K OMOJIOTHYECKO WH(pOpMaIInH,
MOJTy4aeMO# M3 Pa3HbIX MCTOYHHKOB, K TJIO0AILHBIM AKOJIOTUYECKAM IMPOOJIEMaM M IyTSIM HX
peleHUs.

Paszgea DKOJIOI'US

* moyty4eHne QyHAaMEHTATBHBIX 3HAHUH 00 SKOJIOTHYECKUX CHCTEMaX U OCOOCHHOCTSIX UX
(GYHKIIMOHUPOBAHMS B YCIOBUSAX HapacTarolle aHTPOOTeHHOM Harpy3KH; HCTOPUHU
BO3HUKHOBEHHMS U PA3BUTHS HKOJIOTHUHU KaK €CTECTBEHHO-HAYUYHON U COLIMAIbHON JUCIUIUIMHBL,
ee posi B GOPMUPOBAHUU KapTUHBI MUPA; O METOAAaX HAYYHOTO [MO3HAHUS;

* OBJIQJICHUE YMEHUSMHU JIOTHYECKH MBICIIUTh, 000CHOBBIBATH MECTO U POJIb IKOJIOTUISCKUX
3HaHUU B IPAKTUYECKOM AESATENBHOCTH JIFOJIEH, PA3BUTUH COBPEMEHHBIX TEXHOJIOTHI;
ONPENEIATh COCTOSHUE SKOJOTUUECKUX CUCTEM B IMPUPOJIE U B YCIOBUIX TOPOJCKUX U CEIIbCKUX
MOCENICHUH; MPOBOANUTH HAOIIOEHUS 32 IPUPOIHBIMUA U UCKYCCTBEHHBIMU 3KOCUCTEMAaMHU C
LIETBI0 UX OMMCAHUS U BBISIBJICHUSI €CTECTBEHHBIX M AHTPOIIOTEHHBIX N3MEHEHUI;

* pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydaromuxcst B MPOIeCcce N3yICHUS YKOJIOTHH; Ty TS Pa3BUTHS IPUPOIO0XPAHHON
NeSITeNIbHOCTH; B X0J1€ pPa0OTHI C pa3IMYHBIMU UCTOYHUKAMH UH(OpMAaILINH;

* BOCITUTaHHUE YOCIKICHHOCTH B HEOOXOAMMOCTH PAIlMOHAILHOTO IMPUPOOIIOIE30BAHNUS,
OepeXKHOr0 OTHOIICHUSI K IPUPOIHBIM PecypcaM U OKpYKarollel cpeae, COOCTBEeHHOMY
3JI0POBBIO; YBAXKCHHS K MHCHHUIO ONITIOHCHTA TIPH 00CYKICHUHU IKOJIOTHICCKUX MTPOOIIeM;

* UCII0JIb30BaHKE MTPUOOPETEHHBIX 3HAHUI U YMEHHI 110 KOJIOTUU B TIOBCETHEBHOM KU3HU
JUISL OLICHKH TIOCJIEICTBUN CBOEH EATENBHOCTH (U ACSITEIbHOCTU APYTHUX JIFOJIEH) 110
OTHOIICHHUIO K OKPY’KaloIlel cpesie, 3I0pOBbI0 IPYTHX JII0AeH U COOCTBEHHOMY 37I0POBbIO;
COOJTIOJICHHIO MTPABHJI TIOBE/ICHUS B IIPUPOJIE.

*  chOopMUPOBAHHOCTD MPEACTABICHHUI 00 SKOJOTHYECKON KYJIbType KaK YCIOBUU
JOCTUKEHHS] YCTOWYMBOTO (cOalaHCUPOBAHHOT'0) pa3BUTHS OOIIECTBA U IPUPO/IbI, 00
AKOJIOTHUECKUX CBS3AX B CHCTEME "4eNioBeK - OOIIEeCTBO - mpupoaa';

*  chOpMUPOBAHHOCTH IKOJIOTHUECKOTO MBIIUICHUS U CIOCOOHOCTH YYUTHIBATH U
OIICHUBATh IKOJIOTUYECKUE MOCIEACTBHS B Pa3HbIX cpepax AesITeIbHOCTH;

*  BJIQJICHUE YMEHUSIMU IPUMEHATH SKOJIOTUUECKHE 3HAHUS B )KU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BHIMOTHEHUEM TUITUYHBIX COIIMAIBHBIX POJICH;

*  BJIQJICHUE 3HAHUSIMU HKOJIOTHYECKUX UMIEPATUBOB, IPAXKIAHCKUX MPAB U
00s13aHHOCTEN B 00JIACTH YHEPTO- U PECYPCOCOEPEIKEHUSI B MHTEPECAX COXPAHEHUS
OKpY KaroIlel CpeJibl, 310pOBbs U OE30MACHOCTH KU3HU;

*  chopMUPOBaAaHHOCTH JIMYHOCTHOTO OTHOIICHHS K DKOJIOTHYECKUM LIEHHOCTSIM,
MOpPaJIbHOW OTBETCTBEHHOCTH 3a SKOJIOTUUECKHE MOCIEACTBUS CBOUX JIEUCTBUH B
OKpYKaroIlei cpese;

*  chOpMUPOBAHHOCTH CIIOCOOHOCTHU K BHITIOTHEHHIO MPOEKTOB KOJOTUUYECKH
OPUEHTUPOBAHHON COLIMATIBHOM AESATETbHOCTH, CBA3aHHBIX C 3KOJIOTHUYECKOM
0€30MaCHOCTHIO OKPYIKAIOIIEH CPe/Ibl, 3T0POBHEM JIFOJIEH U MOBBIIIEHUEM HX
9KOJIOTUYECKON KYJIBTYPHI.



2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUATLIAHBI

Juctummaa «EcTecTBO3HaHME» OTHOCHTCS K MPEIMETHOW 00JIACTH €CTECTBEHHBIX HAayK.
Js TITICC3 ecTecTBeHHOHAYYHOTO MPOGUIIS, ABIsIETCS 0a30BOMH.

B ocHoBe pa3zznena «@u3nKay» JIEKUT YCTaHOBKA Ha (POPMHUpPOBAaHHE Y 00y4aeMBbIX CHCTEMBI
0a30BbIX MOHATHH (U3MKHU U IMPEJCTABIECHUN O COBPEMEHHOW (U3MUYECKON KapTUHE MHpa, a
TaK)Ke€ BBIPA0OTKA YMEHHMH NPUMEHATh (U3MYECKHEe 3HaHUS Kak B NpodeccHuoHaIbHOM
NEeSATEIbHOCTH, TaK U JUIsl peleHUs )KU3HEHHBIX 3a/1au.

MHoTHe MoNI0XKEeHUs, pa3BUBaeMble (PU3MKOHN, paCCMAaTPUBAIOTCS KaK OCHOBA CO3/IaHUS U
HCIO0JIb30BAHUS NH(OPMALIMOHHBIX U KOMMYHUKAaMOHHBIX TexHojoruil (MKT) — onnoro us
HanboJee 3HAYMMBIX TEXHOJIOTUYECKUX JTIOCTHKEHUN COBPEMEHHOM ITUBUIIM 3aITHH.

dusuka faeT K04 K MOHUMaHUI0 MHOTOYMCICHHBIX SBJICHUH U MPOLIECCOB OKPYIKAIOIEr0
MHUpa (B €CTECTBEHHO-HAYYHBIX O0JIACTSAX, COLMOJIOTHH, SKOHOMHUKE, SI3bIKE, INTEpAType U Ip.).
B ¢usuke ¢dopmupyroTcs MHOrMe BUABI JIESTEIBLHOCTH, KOTOPbIE HMEKT MeTa-NpeIMETHBIN
xapaktep. K HUM B mepByl0 oyepenp OTHOCATCSA: MOJSIUPOBAHHE OOBEKTOB M MPOIECCOB,
IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUSA, CHUCTEMHO-UH()OPMALMOHHBI  aHaIu3,
dbopMyIMpoBaHHE THIIOTE3, aHAIW3 M CHHTE3, CpaBHEHHE, O0OOIIeHWEe, CUCTeMaTH3alus,
BBISIBJICHHE MPUYMHHO-CJIE/ICTBEHHBIX CBA3€H, MNOMCK aHAJIOIOB, yIpaBJIeHUE O0BEKTaMH U
npoueccamu. MMeHHO 3Ta AMCUMIUIMHA IO3BOJIAET MO3HAKOMUTH CTYACHTOB C Hay4YHBIMU
METOJaMH MO3HAHUSI, HAYYUTh UX OTJINYATh FUIOTE3y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®u3rka uMeeT O4YEeHb OOJIBIIOE U BCEBO3PACTAIOLIEE YHMCIIO MEXAUCIUIUIMHAPHBIX CBSI3EH,
IpUYeM Ha YpOBHE KaK IOHATHIHOIrO ammapara, Tak M HHCTpyMeHTapus. Cka3zaHHOe
II03BOJISIET paccMaTpuBaTh (PU3MKY Kak METaJUCLUILIMHY, KOTOpas MPEAOCTaBISIET MEX-
JTUCLUIIIMHAPHBIN A3BIK JJIsl ONMCAHUs HAYYHOH KapTUHBI MUpA.

dusuka sgBISETCS CHUCTEMOOOpasyrommM (HaKTOpOM ISl €CTECTBEHHO-HAYYHBIX Yy4eOHBIX
IIPEeIMETOB, MOCKOJIbKY (PM3NYECKUE 3aKOHBI JIEXKAT B OCHOBE COJepXKaHUSI XUMHH, OMOJIOTUH,
reorpaguu, AacTPOHOMHHM W  CHEHUAJIbHBIX JHCHHUIUIMH (TEXHHYECKass MEXaHUKa,
JNEKTPOTEXHUKA, JJIEKTPOHHKA U Ap.). «Du3ukay co3/1aeT yHUBEpcalbHyO 0a3y Uit
n3yuyeHus oO0menpodecCUOHANbHBIX M CHEIUaIbHbIX IUCLUUIUINH, 3aKjaabiBas (yHIAMEHT
JUIS TTOCJIETYIOIIETo 00YUYEeHHS CTYCHTOB.

OObnanast TIOrM4ecKoil CTPOMHOCTHIO M ONMMPAsiCh Ha SKCIEpPUMEHTAIbHbIE (QakThl, «PU3NKa»
¢dbopMHpYyeT y CTYIEHTOB MOAJIMHHO HAyyHOE MHUpPOBO33peHHe. PU3nKa SBISETCS OCHOBOM
Y4YEHHSI O MaTepuaIbHOM MHPE U pelIaeT npoOaeMbl 3TOr0 MUpa.

Teoperuueckue cBeneHHs MO (U3MKE JOMOJIHAIOTCS AEMOHCTPALMSAMH M J1a00paTOPHBIMU
pabotamu.

IIpakTHKO-OPUEHTUPOBAHHBIE 3aJaHMsI, NPOEKTHAs AEATEIbHOCTb CTYIEHTOB, BBIIIOJIHEHUE
TBOPUECKHUX 3aJaHUA M TMOATOTOBKA peQepaToB SABIAIOTCS HEOTHEMJIEMOM  YacThIO
00pa3oBaTeNBLHOrO MpoLEcca.

Xumusi — 3TO HayKa O BEIIECTBAX, UX COCTABE M CTPOEHUHU, CBOICTBAX M MPEBPAILCHUSIX,
3HAYCHHUU XHUMHNYECCKHUX BCHICCTB, MATCPHAIIOB M IIPOLECCOB B HpaKTquCKOﬁ ACATCIIBHOCTHU
YeJ0BeKa.

Conepxxkanme pazjiena «XUMHsS» HaAMpaBICHO HAa YCBOEHHWE OOYYAIONMMHUCS OCHOBHBIX
MOHATHI, 3aKOHOB M TEOPHI XWMHUU; OBJAJICHUE YMEHHSIMH HAOII0OJaTh XUMHUUYECKUE SIBICHUS,
IIPOBOAUTH XUMHWYECKUH OKCIICPUMCHT, IMMPOU3BOAUTE PACUCTBI HA OCHOBE XMMHUYCCKHUX (bOpMy.]'I
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN.

B mponecce N3yuCHusA XuUMUHU Yy 06y11a}oumxc;[ Pa3BUBAIOTCA IMO3HABATCIbHBIC MHTCPECHI U
WHTEJUICKTyaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEILHOM MPUOOPETCHHs 3HAHUN B
COOTBETCTBUHM C BO3HUKAIOIIMMHU >KU3HEHHBIMH TMpoOiemaMu. BocmnuteiBaetcst — OepekHOe
OTHOIIIEHWS K TIPUPOJE, TMOHMMAHHIO 370pOBOTO oO0pa3a >KH3HH, HEOOXOIUMOCTH
NpeAynpexAeHUs BICHUN, HAHOCSIIMX BpPEJ 3JOPOBBIO M OKpy:Xkatouei cpene. OcBauBaroTCs
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IIPUEMBl TPAMOTHOIO, O€30IaCHOTO HCIOJb30BaHUS XMMHUYECKMX BELIECTB M MaTepHaJIoB,
MIPUMEHSEMBIX B OBITY, CEJIHCKOM XO3SHCTBE U Ha IPOU3BOJICTBE.

Peanuzanust 1eAyKTUBHOTO MOAXOJA K M3YYEHHIO XUMHH CHOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX ONepaluii MBIIUICHHUS, KaK aHaJIW3 M CHUHTE3, 0000IleHHe M KOHKpEeTHU3allus,
CpaBHEHHE U aHAJOTH, CUCTEMAaTH3alus, KIacCUPUKAIHS U JP.

N3yyenne xumumn B npodeccruoHaNbHBIX 00pa30oBaTeNbHBIX OpPraHU3aAlMAIX, PEeaTU3yIOIINX
o0pa3oBaTeNnbHyI0 MPOTrpaMMy CpeaHero odmiero obpaszoBanusi B mpenenax ocBoeHus [MTICC3
CIIO na 6a3e ocHOBHOro o0miero oOpa3zoBaHUs, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT
npodmis TpoPecCHOHATBHOTO 00pa3oBaHUsA. DTO BBIPAXKAETCS B COJACPKAHUH OOyuYeHHS,
KOJIMYECTBE 4YacOB, BBIJICISAEMbIX HAa HM3yUEHHUE OTIEIbHBIX TEM NpOrpamMMbl, [IIyOMHE HX
OCBOCHHUSA 00YUaIONIMMUCS, 00bEME U XapaKTepe MPAKTUYECKUX 3aHATHIA, BUIAaX BHEAYIUTOPHON
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Crenuduka M3y4eHUS XUMHUH TPH OBJIAJCHUU CIHEHHUATBHOCTAMU HAyYHO-TEXHHYECKOTO
npoduis orpaxkeHa B Kaxaou teme pasnena «CoxaepkaHue yueOHOU AUCHMILTUHBDY B pyOpuKe
«[Ipodunpaple W npodeccHoHANbHO 3HAYMMBIE JJIEMEHTHI COJCPXKAHUA». ITOT KOMIIOHEHT
peaiu3yercss NpU HMHIUBUIAYaJbHOM CaMOCTOSTENbHONW paboTe oOywarommxcs (HamucaHuu
pedepaToB, MOATOTOBKE COOOIICHUH, 3alIUTE MPOEKTOB), B IMpOIEcce yUeOHOH NesTeTbHOCTH
MOJ PYKOBOJACTBOM MpemnojaBarenss (BBIIOTHEHHMM XMMHYECKOTO OSKCIIEPUMEHTa —
1a00paTOPHBIX ONBITOB M MPAKTUYECKHX paldOoT, pEImIeHHH NPAKTHKO-OPUEHTHPOBAHHBIX
pacueTHBIX 3a7a4 U T.1.).

B mponecce m3ydeHHs XMMHUHU TEOPETHUYECKHE CBEACHUS JOTOJHSIOTCS JIEMOHCTPALUSMHU,
71a00paTOPHBIMH OTBITAMA M NPAKTUYECKUMHU 3aHATUAMHU. 3HAYUTEIBHOE MECTO OTBOJIUTCS
XUMHAYECKOMY SKcrepuMeHTy. OH OTKpBIBAa€T BO3MOXKHOCTH (DOPMHUPOBATH y OOYYArOIIUXCS
CTeNMaNbHBIEC PEIMETHBIC YMEHHS: pab0TaTh C BEMIECTBAMH, BBIIIOJIHATH MPOCTHIE XMMUYECKHE
OTBITHI, YYHUTh OE30MAaCHOMY MW OKOJOTHYECKH TPAaMOTHOMY OOpalleHHIO C BEIIECTBAMHU,
MaTepuagaMH U MpoleccaMu B OBITY U Ha MPOU3BOJICTBE.

buonorus — cucrema Hayk, U3y4arolas Bce acleKThl )KU3HH, Ha BCEX YPOBHSIX OpraHU3alluu
KUBOTO, HayMHas C MOJEKYJISIpHOro U 3akaHuuMBasg OuocdepHbiM. OOBEKTAMH H3yUEHUS
OMOJIOTHM  SBIAIOTCS KUBBIE OPTaHM3MBI, HX CTPOCHHE U >KU3HENEATEIbHOCTh, WX
MHOTr000pasue, IPOUCXO0XkKAECHUE, IBOJIIOLUS U paclipeielieHUe KUBBIX OPraHU3MOB Ha 3emJie.

OOmiass Ouonorust H3y4aeT 3aKOHbl HCTOPUYECKOTO M HMHJMBUIYaJbHOTO pPa3BUTHUS
OpPTaHU3MOB, OOIIME 3aKOHBI KH3HH M T€ OCOOCHHOCTH, KOTOPBIE XapaKTEPHBI JJIsl BCEX BHUJIOB
YKMBBIX CYIIECTB HA IUIAHETE, a TAK)KE UX B3AUMOJECHCTBHUE C OKPYKAIOIIEH CPEIOH.

Buonorusi, Takum 00pa3oM, SIBISETCS OJHOM M3 OCHOBOIIOJIATAIONIMX HAyK O JKH3HH, a
BJIaJIeHHE OMOJIOTHUECKUMH 3HAHUSMHU — OJJHUM W3 HEOOXOJAMMBIX YCIOBUN COXpAaHEHHS KU3HH
Ha TUIaHeTe.

OcHoBy conepxaHus paszznena «buonorus» cocTaBisIOT CIEAYIOLUEe BeIylHe UAeu:
OTIUYUTETIbHBIE TPHU3HAKK KUBOW MPHUPOMABI, €€ YpPOBHEBas OpraHu3alus W HBoionus. B
COOTBETCTBMM C HHUMH BBIJCICHBI COJAEp)KATEeNIbHBIE JIMHUMA: OHOJOTHS Kak Hayka;
OMOJIOTHYECKHe 3aKOHOMEPHOCTH; METO/Ib HAYYHOTO TIO3HAHMSI;, KJIETKA; OPTaHU3M; MOMYJISIHS;
BHI; DKOCHCTEMBI (B TOM umncie ouochepa).

ConeprxaHuie pasfena HaIlpaBIeHO Ha TOATOTOBKY OOYYArOMIMXCS K PEIICHUI0 BaYKHEHIINX
3aja4, CTOSIIUX Tepe]] OMOIIOTHIECKON HAYKOW — IO pallMOHAIFHOMY MPHPOJIOTIOIE30BAHHIO,
OXpaHe OKPY’KAOLIEH CPEIbl M 3I0POBBS JIFOAEH.

Ocoboe BHUMaHHE YICIEHO SKOJOTHIECKOMY OOpa30BaHHIO M BOCIIUTAHHIO OOYYArOIIUXCS,
(GOpMUPOBAaHHIO Y HHX 3HAaHUA O COBPEMEHHOH €CTeCTBEHHO-HAYyYHOW KapTUHE MUpa,
LIEHHOCTHBIX OPHEHTAIH, 4TO CBUETEIbCTBYET O T'yMaHHU3aIMKU OMOJIOTHYECKOT0 00pa30BaHuUs.

IIpu otbope pasmena DKoIOTUS HCIONIb30BaH  KYJIbTYPOCOOOPa3HBIA MOAXOM, B
COOTBETCTBUH C KOTOPHIM 00YYaroIuecs JOKHBI YCBOUTh 3HAHUS M YMEHUS, HEOOXOAUMBIE /ISt
dbopmMupoBaHus O0MIEH KyJIbTYpbl, ONPEACITSAIONICH aJeKBaTHOE TIOBEJACHHE 4YEIOBEKa B
OKPY’KaIOIIeH cpesie, BOCTPEOOBAaHHBIC B )KM3HU U B IPAKTUUYECKON JEATEITHHOCTH.
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Jlnst opraHu3ali BHEAYIUTOPHOW CaMOCTOSITEIILHOW PaOOThI CTYJCHTOB, OBJIAICBAIOIINX
cnermanbHOoCcTIMUA CIIO ectecTBeHHO-HayuHOTrO IOt MpodecCHOHATFHOTO 00pa30BaHuUs,
MPECTaBIICH MPUMEPHBIH MepeueHb pedeparoB (I0KIAI0B), WHAUBUYTbHBIX IPOCKTOB.

B mpormecce m3ydeHuss XMMHUU BaXHO (OPMHPOBATH WH(POPMAIMOHHYIO KOMIIETEHTHOCTD
oOyuaromuxcs. [losroMy mpu OpraHu3alMyd CaMOCTOSATENBHON pPa0OThI  aKICHTUPYETCS
BHUMaHHE OOYydYalONIMXCsi Ha TMOWCKe WHpOpMAMU B CPEICTBaX Macc-Menua, MHTepHere,
y4eOHOH W CHelHaIbHON JHUTEepaType ¢ COOTBETCTBYIOMIMM O(OPMIICHHEM U TPEICTABICHHEM
pe3yIbTaTOB.

3. MECTO YYEBHOW JUCIHUILIMHGI B YYEFHOM ILJTAHE

B yueOnbix turanax [ITICC3 pucuuruimHa BXOIUT B COCTaB 00IMIE00pa30BaTEILHOTO YIeOHOTO
ukia. @opMupyercst B COCTaBe AUCIMILUIMH 110 BEIOOPY M3 00s3aTeNIbHBIX MPEIMETHBIX 001aCTel.

O0beM yueOHOI TUCHUIUINHBI U BUbI y4e0HOH PadoThI

O0BbeM yacoB/

Bup yueOHoi1 padoThI
3a4eTHBIX €]l.

MakcumajibHas yueOHasi HAarpy3ka (Bcero) 393/10,92

Oo0s3aTesbHAsA ayIUTOPHAs y4eOHAsi HATPY3Ka (BcCero) 262/7,27

B TOM HHUCJIC:

0
JIA00PATOPHLBIC 3aHATHUA 124

IMPAKTUYCCKUC 3aHATUA

caMoCTOsITeNIbHas paboTa 131

Hrorosas arrecranus B popme auddepeHurpoBaHHOro 3a4eTa B 1 1 sK3aMeHa
BO 2 cemecTpe

4. PE3YJIBTATBHI OCBOEHUS YUEBHOM JUCIUILINHBI

OcBoenue conepkanus yaeOHoi quciuminiel « EcrecTBo3Hanuey, obecneunBaeTt
JIOCTUKEHHE CTYICHTaMU CIIEYIOINX Pe3yJbTaToB:
Pasznen ®duszuka

. JAUYHOCHIHBIX:

— JI1 9yBCTBO TOPAOCTH M YBaXKEHUS K HCTOPHHU M JOCTIDKCHHUSAM OTEYSCTBEHHOU (hH3MUECKOM
HayKHW; (PU3HYECKH TPaMOTHOE TMOBEICHHE B IPO(ECCHOHAIBHOW NEATEILHOCTH OBITY IPH
oOpaleHnu ¢ MpuodopaMu U yCTPOHCTBAMU;

— JI2 TOTOBHOCTH K TPOJOJDKEHHIO OOpa30BaHWS W TIOBBIMICHUS KBaTU(PUKAIUH B H3-
OpanHON TpodeCCHOHATBLHONW ACATEIIPHOCTH M OOBEKTHBHOE OCO3HAHHE POJU (HU3UUESCKUX
KOMIIETCHIIUH B ATOM;

— JI3 yMeHHue HCIOJb30BaTh JIOCTHIKCHHS COBPEMEHHOM (M3WMYECKOW HAYKU W (DH3MUeCKUX
TEXHOJOTHH JIJI1 TOBBIIMIEHUS COOCTBEHHOI'0 HMHTEIUICKTYaJbHOTO Pa3BUTHS B BBIOpAHHOM
poheCCHOHAIBHOM TESATEITLHOCTH;

— JI4 ymeHHe caMOCTOSATEIbHO TOOBIBATh HOBBIC JIJIS ce0s1 (PM3NUYSCKUE 3HAHUS, HCIIOIL3YS JIIS
ATOr0 AOCTYIHBIE HCTOYHUKH UH(POpMAIINH;

— JI5 ymeHme BBICTpamBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMAaHJIE IO pEIIe HUIO
0o0IIMX 3a7ad;
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— JI6 ymeHme ympaBiIATh CBOCH I103HABAaTEIBHOM ACATEIbHOCTBIO, IPOBOJAUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOI'0O HHTCIUICKTYaIbHOTO Pa3BUTHS;

. MemanpeomemHulx:

— M1 ucnoyib30BaHUE Pa3JIMYHBIX BUJIOB IMO3HABATEILHON JACATECIBHOCTHU ISl PCIICHUS
(hHu3MYeCcKUX 3aJ1a4, MPUMCHCHHE OCHOBHBIX METOJIOB IO3HAHUS (HAOIIOJACHHMS, OIMCAHMS,
U3MEPCHHUsS, OKCICPUMCHTA) IS  HM3YUYCHHS  pa3JUYHBIX CTOPOH  OKpY’Karomlen
JNEHCTBUTEILHOCTH;

- M2 wucnoiib30BaHME OCHOBHBIX HMHTE/UICKTYyaJIbHBIX OIlEpaliii: IOCTAHOBKH 3aJlauu,
(hopMyJIMPOBAaHKS THUIIOTE3, aHAJIM3a M CHHTE3a, CPaBHEHHS, 00OOIICHUS, CHCTECMaTH3AIUH,
BBISIBJICHHSI ITPUYMHHO-CIICJACTBEHHBIX CBS3CH, MOKWCKa aHAJIOroB, (hOPMYJIMPOBAaHHUS BHIBOJIOB
JUISL U3YYCHHUS PA3JIMYHBIX CTOPOH (PU3NYCCKUX OOBEKTOB, SIBJICHUU U MPOIECCOB, C KOTOPBIMHU
BO3HHUKACT HEOOXOIUMOCTh CTAJIKUBATHCS B IPO(EeCCHOHATBLHOM chepe;

- M3 yMmecHHE TEHEpUPOBATh HIACH M OMNPEACIATH CPEACTBA, HECOOXOIUMBIC IS HUX pea-
JIM3aIUN;

— M4 yMeHHE HCIIOIb30BaTh Pa3IMYHbIE MCTOYHUKH JJIS TOJYUYCHHS (PU3UYCCKOH HH-
(dhopmaryu, OlEeHUBATh €€ JIOCTOBEPHOCTb;

— M5 yMeHHe aHaJIU3UPOBATh U IMPEACTABIATh HHPOPMAIUIO B PA3JIUYHBIX BHIaX;

- M6 ymeHue myOJUYHO MPEACTABIATh PE3YIbTaThl COOCTBEHHOI'O UCCIICOBAHMS, BECTH
JUCKYCCHH, JOCTYIIHO W TapMOHHYHO codeTas cojepkaHue h (GOpMbI IpeicTaBiIseMOn
nH(bOpMaLNY;

* HpeoOMemHbIX:

— I11 chopMUPOBAHHOCTH MPEACTABICHUN O POJIU U MeCTe (PU3MKH B COBPEMEHHOM Ha-
YYHOH KapTHHE MHpa; TOHUMaHWE (PU3MYECKOW CYIIHOCTH HaOIrogaeMblx Bo Bcenmennoi
SIBJICHUH, PO (PU3MKA B (POPMHUPOBAHHUU KPyro3opa M (PYHKIMOHAJIBHOW TI'PaMOTHOCTH
YeJI0BeKa JJIs PEIICHUs MPAKTUUECKHUX 3a/1a4;

- [12 BnajgeHue OCHOBOMOJATAIONIMMH (DU3NYSCKUMH MOHATUSAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPHSMHU;, YBEPEHHOE UCIOJIb30BaHUE (U3UYSCKOW TEPMUHOJIOTHUU
CHUMBOJIUKHU;

—II3 BnajeHWe OCHOBHBIMM METOJIaMH HAy4YHOI'O II03HAHMSI, HCIOJIb3YEMBIMH B (DHU3UKE
"HaOJIFOZICHUEM, OMMCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- [14 ymenuss o6pabaTbiBaTh pe3yiabTaThl U3MEPECHUH, 0OHAPYKUBATh 3aBHCHMOCTH
MEXa1y GU3UYECKUMH BEJIMYUHAMU, OOBSICHITh MMOJYUYCHHBIE PE3yIbTAaThl U JIeJaTh BHIBOJIBI;

—TI15 chopMHupOBaHHOCTH YMEHUS pemiaTh GU3NUYECKUE 3a7a4H;

—I16 chopMupOBaHHOCTP YMEHHUS NPHUMEHATH TMOJIYUYECHHBIC 3HAHUS I OOBICHCHHS
YCJIOBHM TpOTEeKaHUs (U3UYECKUX SBICHUW B TpHUpoje, MpodeccroHambHON chepen myist
MPUHSATHS MPAKTUYCCKUX PEIISHUN B MOBCEIHEBHOM KU3HMU;

- I17 chopmupoBaHHOCTH COOCTBEHHOM TMO3UIIMU MO OTHOIIEHUIO K (u3nueckor uHbop-
MalluH, MOJIy4aeMou U3 pa3HbIX HCTOYHUKOB.

Paznea XUMMUS

* JIUYHOCHHBIX.

1. 4yBCTBO TOpPAOCTH U YBAKEHUS K HCTOPUU M JOCTHIKEHHMSIM OTEUECTBEHHOW XMMHUYECKOU
HayKd; XUMHUYECKH TPAaMOTHOE MOBEJECHNE B NMPO(GECCHOHAIbHON EATEIbHOCTH U B OBITY MHpHU
oOpallleHuU C XUMHUYECKIMH BEIIECTBAMH, MaTepHalaMy U IPOLIECCAMU;

2. TOTOBHOCTh K MpPOAODKEHHIO OOpa30BaHUS M TOBBIICHHUS KBadu(UKaUUKW B W30paHHOU
npodeccnoHaNIbHOM NeATENbHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIETEHIINN
B 9TOM;

3. YMEHHE HCIOIB30BaTh JOCTH)KEHUS COBPEMEHHOW XHMHYECKOW HAYKH W XHMHYECKHX
TEXHOJIOTUI Ui TOBBIIIEHUS COOCTBEHHOTO HWHTEJUIEKTYaJbHOIO Pa3BUTUS B BBIOpaHHOM
npoecCHOHATLHOMN 1eATENbHOCTH;

4. memanpeomemuoix:

1. ncnoap3oBanue Pa3IUYHBIX BUI0OB O3HaBaTeILHOMI JCATCIIBHOCTHU )51 OCHOBHBIX
WHTEJUICKTyaJIbHBIX Olepaluil (MOCTaHOBKH 3adadd, (OPMYJIUPOBAHUS TUIIOTE3, aHaIu3a u
CHUHTC3a, CpaBHCHUA, O606HIGHI/I${, CUCTCMATHU3allu, BBIABICHUA TPHYNHHO-CICACTBCHHBIX
CBSI3€H, MOMCKA aHAIOroB, (POPMYITMPOBAaHUS BHIBOJOB) AJIS PEIICHUs MOCTABJICHHOHN 3a1ayu,
MPUMEHEHHE OCHOBHBIX METOIOB IMO3HAHUS (HAONIOACHUS, HAYYHOTO OHKCIEPHUMEHTa) s
M3YYCHHs PAa3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB W TPOIECCOB, ¢ KOTOPHIMU BO3HUKAET
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HEOOXOAMMOCTh CTAJIKUBATHCA B MPOGeCcCHOHATBHOU cdepe;
2. WICTIOJIb30BaHKE Pa3IMUHBIX UCTOYHUKOB JUIS TTOYYEHHUS] XUMAYECKON WHPOpMAIINU, YMEHUE
OLIEHUTHh €€ JOCTOBEPHOCTh MJIS JOCTIKEHHS XOPOIIMX pPe3yJbTaTOB B MPOGECCHOHATHHON

cdepe;

* NpeOMemHbIX:

1. chopmMupoBaHHOCTH MPEACTABICHUI O MECTE XMMHH B COBPEMEHHON HAyYHOUM KapTHHE MUPA;
MOHMMAaHUE POJIM XUMUU B (HOPMHpPOBAHMHM Kpyrozopa M (YHKIMOHATIHHOW TIPaMOTHOCTU
YeJIOBEKa JIUIS PEIICHUS IPAKTUYECKUX 33]1a4;

2. BIAJICHUE OCHOBOMOJATAOIIUMUA XUMUYECCKHUMH TIOHSATUSMH, TEOPUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

3. BIaJicHHEe OCHOBHBIMH METOJAAMHM HAyYHOTO TO3HAHMS, HCIOJIb3YEeMbIMU B XUMHH:
HaOII0/IeHUEM, OMHMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMeHUE 00pabaTbiBaTh, OOBACHATH
pe3yJIbTaThl IPOBEJCHHBIX OIBITOB M JENAaTh BHIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTHh MPHUMEHSTH
METO/Ibl TO3HAHUS [IPU PEUIEHUHU MIPAKTUYECKUX 3a]1a4;

4. chopMHpPOBAaHHOCTh YMEHHUS JaBaTh KOJIWYECTBEHHbBIE OLIEHKH U MPOU3BOIUTH PACUETHI IO
XUMHYECKUM (HOpMyJIaM U ypaBHEHUSIM;

5. BIaJIeHUE PaBUJIAMHU TEXHUKHU O€30MaCHOCTH MPU UCIOIb30BAaHUN XUMHUYECKHIX BEIIECTB;

6. copMHpPOBaHHOCTh COOCTBEHHOHM IMO3UIMH 10 OTHOIICHUIO K XMMHUYECKOW HH(MOpMAaIHH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

"Xumusa" (yriayOJeHHbI ypOBeHb) - TPe0OBAHHMS K IHpeIMeTHbIM pe3yJbTaTaM
OCBOCHHS YIJIY0JIEHHOr0 Kypca XMMHHM J0JI’KHBbI BKJIIOYATH TPeOOBaHUSl K pe3y/bTaTaM
O0CBOeHHs 0a30BOr0 Kypca u IONOJHUTEIbHO OTPAKAThH:

1) chopMuUpOBaHHOCTH CHUCTEMBI 3HAaHHK 00 OOMIMX XUMHUYCCKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX;

2) chopMHPOBAHHOCTh YMEHHUH HCCIENOBATh CBOMCTBA HEOPTaHMUECKUX U OPTaHUYECKUX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX pEeaKUui, MPOTHO3UPOBATH
BO3MOYKHOCTb UX OCYLIECTBIICHUS;

3) BlnajieHHEe YMEHUSMHU BBIABUTaTh THUIOTE3bl Ha OCHOBE 3HAHUN O COCTaBe, CTPOCHUU
BEIIIECTBA M OCHOBHBIX XHMUUYECKHX 3aKOHAX, MIPOBEPATHh MX DKCIEPUMEHTATBHO, GOPMYIUPYS
LIE€JTb UCCIIEI0BAHMS;

4) BnazeHHEe METOJIaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS W TPOBEICHHUS XUMHUYECKHX
AKCIIEPUMEHTOB C COOIIOZICHHEM MpaBui Oe30macHoi paboThl ¢ BEIIECTBAMHU U J1a0OPATOPHBIM
o0opysoBaHuEeM; CPOPMUPOBAHHOCTh YMEHMH OINKCAaHUS, aHAJIN3a U OLIEHKH JIOCTOBEPHOCTHU
MOJIYYEHHOTO PE3yJbTaTa;

5) chopMHPOBAHHOCTh YMEHUHN MPOTHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATH C TTO3UIINMA
9KOJIOTUYECKOM 0e30ImacHOCTH TMOCHEACTBUS OBITOBOW M TPOU3BOACTBEHHOW J1€ATENBbHOCTH
4eJl0BeKa, CBSI3aHHOM C epepabOoTKOM BEIIECTB.

Pazgea BUOJIOTI' YA
JIMYHOCTHBIX:

JI1 - cpopMUpOBAaHHOCTH YYBCTBA FOPAOCTH M YBAXKEHHS K UICTOPUH U JOCTHKEHUSIM
OTEYECTBEH-HOM OMOIOrMYecKoi HayKu; MPEACTaBICHUS O LIeIOCTHONW €CTeCTBEHHO-HAYYHOM
KapTUHE MUPAa;

JI2 - noHMMaHKe B3aUMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAayK, UX BIMSHUS Ha
OKPYKaIoIIyIO Cpelly, SKOHOMHUECKYIO, TEXHOJIIOTUYECKYI0, COLUAIBHYIO U 3TUYECKYIO Cepbl
JESTEIbHOCTH YEJIOBEKA;

JI3 - cr1ocoOHOCTh MCIOJIb30BAaTh 3HAHUS O COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHE MUpa B
o0pa3zoBaTeNbHON U MPO(EeCCHOHATBHON AEATEIbHOCTH; BO3SMOXHOCTH HH(POPMALIMOHHOM Cpeibl
JUTst o0ecriedeHust MPOIyKTUBHOTO CaMO00pa30BaHus;
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JI4 - BnageHne KyIbTYPOUH MBIIUICHUS, CIOCOOHOCTh K 0000IIEHHIO, aHAIN3Y, BOCIIPUSATHIO
uHpopMaIUU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIM M BHIOOPY MyTEH €€ JOCTHXKEHUS
B npodeccuoHanbHOM cdepe;

JIS - cnocoGHOCTh PyKOBO/ICTBOBATHCS B CBOCH JIEATEIFHOCTH COBPEMEHHBIMH MPUHLIUTIAMH
TOJIEPAHTHOCTH, TUAJIOTa U COTPYIHUYECTBA; TOTOBHOCThH K B3aUMOJICHCTBUIO C KOJIIETaMH,
paboTe B KOJIIICKTHUBE;

JI6 - rOTOBHOCTbH MCIIOJIb30BATh OCHOBHBIE METO/bI 3aIIUTHI OT BO3MOXKHBIX MOCIEACTBHIMA
aBapuii, KaTacTpod, CTUXUHHBIX O/ICTBHIA;

JI7 - obnaganue HaBbIKaMU 0€30MacHOM pabOThI BO BpeMsl POEKTHO-UCCIIEIOBATENLCKON 1
HKCHEPUMEHTAIBHOMN IEATETLHOCTH, IPU HCIIOJIb30BAaHUH J1a00PaTOPHOTo 000y IOBAHHUS;
JI8 - criocoOHOCTh MCIOJIb30BAaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTHYECKON
JESITeIbHOCTH U TIOBCETHEBHON YKU3HHU JJIs1 COOIOCHUS Mep POPHIAKTUKU OTPaBJICHUH,
BUPYCHBIX U APYTUX 3a00JI€BaHUI, CTPECCOB, BPEIHBIX MPUBBIYEK (KYPEHHSI, aIKOT0JIN3Ma,
HapKOMAaHMH); IPaBUJI TIOBEJIEHUS B IIPUPOIHON Cpeie;

JI9 - roTOBHOCTbH K OKa3aHHIO MEPBOI MOMOIIU TP TpaBMax, IPOCTYIHBIX U IPYTHX
3a00JIeBaHUAX, OTPABJICHUSIX MHUIIEBBIMU MPOTyKTAMHU.

MeTalee}IMeTHbIX:

MI - oco3HaHWE CONMATBLHON 3HAYMMOCTH CBOCH Mpodeccru/CrieuatbHOCTH, 001aT1aHne
MOTHBAIIMEH K OCYIIECTBICHUIO MPOPECCUOHANBHOMN AEATeIbHOCTH;

M2 - IOBBIIIICHHE WHTEILICKTYaJIbHOTO YPOBHSI B ITPOIIECCE U3yUCHUsT OMOIOTHICCKHX SBIICHHIA,
BBIIAIOIINXCS IOCTHXKEHUN OMOJIOTHH, BOIIEIIINX B OOIIEYEIIOBEYECKYIO KYIbTYPY; CIIOKHBIX U
MIPOTUBOPEUYUBBIX MyTEH Pa3BUTHUSI COBPEMEHHBIX HAYYHBIX B3TJISIOB, UICH, TCOPUH,
KOHIEMIU, TUIoTe3 (0 CYIIHOCTH U MIPOUCXOXKACHUH KU3HH, YEJIOBEKa) B X0/1€ pabOThI C
Pa3TUYHBIMU HCTOYHUKAMH UH(OpMaIINH;

M3 - ciocOOHOCTH OPTaHU30BEIBATH COTPYAHHYSCTBO STUHOMBIIINICHHUKOB, B TOM YHCIIC C
WCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

M4 - cnocoOHOCTh TOHUMATh MPUHITUIIBI YCTOMYHMBOCTH M MPOTYKTUBHOCTH KUBOU MTPUPOJIHI,
MyTH €€ U3MEHEHUS 0] BIUSIHIEM aHTPOIMOTeHHBIX (PaKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY
aHAJIN3Y TJI00ATBHBIX KOJOTHYECKIX TIPOOJIEM, BOIIPOCOB COCTOSTHUS OKPYKAOIIEH Cpe/Ibl U
paIMoOHaIBLHOTO UCMIOJIL30BaHUS TPUPOIHBIX PECYPCOB;

MS5 - ymeHue 000CHOBBIBATh MECTO U POJIb OMOJIOTUYECKUX 3HAHUN B IPAKTHUUYECKOM

NS TeIbHOCTH JIFOJIEH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTH; ONPEAETATh )KUBbIE OOHEKTHI B
MIPHUPOJIC; MPOBOUTH HAOITIOICHHUS 32 YKOCHCTEMAaMHU C IIEITBI0 X OMUCAHUS U BBISBICHUS
€CTECTBEHHBIX U aHTPOTIOTCHHBIX U3MEHEHUI; HAXOJUTh U aHATH3UPOBATh NHGOPMAITUIO O
JKHBEIX 00BEKTaX;

M6 - ciocOOHOCTH MPUMEHSATH OMOIOTHUECKHE U KOJIOTUYECKUE 3HAHUS JIJIs aHATTN3a
MPHUKJIATHBIX TIPOOJIEM XO3SICTBEHHOM JIeATEIIBHOCTH;

M7 - cnocoOHOCTh K CAMOCTOSITETFHOMY TIPOBEJCHHUIO UCCIEAOBAHNUN, TTOCTAHOBKE
€CTECTBCHHO-HAYIHOT'O IKCIIEPUMEHTA, UCTIOIh30BaHIIO MH(POPMAITMOHHBIX TEXHOJIOTHHA JIS
pElIeHUs HAyYHBIX U MPOPECCHOHATBHBIX 3a/1a4;

MS8 - cmocoOHOCTP K OIIEHKE ITHYECKUX ACTIEKTOB HEKOTOPBIX MCCIIEOBAaHUHN B 00J1aCcTH
OMOTEeXHOIOTHH (KIIOHUPOBAHHE, UCKYCCTBEHHOE OILJIOIOTBOPEHHUE).

IIpeamerHbIx:

I11 - chopMUPOBAHHOCTH MPEACTABIECHUIN O POIH U MECTE OMOJIOTUH B COBPEMEHHOM Hay4YHOI
Kap-TUHE MUpPa; TOHUMaHHE POJIM OMOJIOTHH B OPMUPOBAHUH KPyro3opa U (GyHKIMOHATIBHON
IPAMOTHOCTH JJI pEUICHUS TPAKTUYECKUX 3a]1a4;

12 - BnazieHne OCHOBOMOIAralOIMMU MOHATUSMU U MPEACTABIECHUSIMU O KUBOU NPUPOJE, €€
YPOBHEBOM OpTraHU3alMy U 3BOJIIOLIMHN; YBEPEHHOE M0JIb30BAaHUE OMOJIOTHYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;
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I13 - BnajieHne OCHOBHBIMU METO/IaMH HAYYHOTO MTO3HAHMUS, HCITOJIb3YEMBIMH MTPH
OMOJIOTMYECKHUX UCCIICOBAHUSX )KUBBIX O0BEKTOB U IKOCHCTEM: OMMCAHUEM, H3MEPECHHUEM,
MIPOBE/ICHUEM HAOIIOICHUN; BBISIBIICHHE U OIICHKA aHTPOTIOTCHHBIX M3MEHEHU B IPUPO/IC;

14 - chopMupOBaHHOCTH YMEHUN OOBSICHATH PE3yJIbTaThl OMOJOTHUECKUX IKCIIEPUMEHTOB,
pemaTh AIeMeHTapHbIe OMOJIOTHYECKUE 3a/1a4H;

I15 - chopMupoBaHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIIEHHUIO K OMOJIOTHUECKON
nHpOPMAIIHH, TTOTy9aeMON M3 Pa3HbIX HCTOYHHKOB, TJI00AIEHBIM YKOJIOTHYECKUM MPOoOIIeMaM U
My TSIM UX PELICHUS.

"buosorus" (yriiy0JieHHbIi ypoBeHb) - TPeOOBaHHsI K NpPeAMETHBIM pe3yJibTaTaM
OCBOEHMS YIJIy0JEHHOro Kypca 0M0JIOTMH J0/KHBI BKJIIOYATH TPeOOBaHHUS K pe3ybTaTaM
0CBOEHHsI 6230BOT0 Kypca H JOMOJIHUTEIHHO OTPAKATH:

1) chopMUpPOBAaHHOCTH CHCTEMBI 3HAHHI 00 OOIIMX OMOJOTUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX;

2) chopMupOBAaHHOCTH YMEHUI UCCIIEIOBATh U aHAIM3UPOBATH OMOJIOTHYECKHE OOBEKTHI U
CHCTEMBI, OOBSICHITh 3aKOHOMEPHOCTH OMOJIOTMYECKHUX MPOIIECCOB U SBIICHHIA; IIPOTHO3UPOBAThH
MOCTIC/ICTBHS 3HAYMMBIX OMOJIOTHYECKUX HCCIECIOBAHUM;

3) BiIaJicHHE YMEHUSIMH BBIJIBUTATh TMIIOTE3bI HA OCHOBE 3HAHUI 00 OCHOBOIIOJIATAIOIINX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX M 3aKOHAaX, O TMPOUCXOXKICHHM W CYIIHOCTH IKH3HH,
rmo0aJbHBIX ~ HM3MEHEHHSX B Owocdepe; NPOBEPSATh  BBUIBHHYTHIC  THIIOTE3bI
HKCIEPUMEHTAIBHBIME CPEJCTBAMU, POPMYIHPYS IeTTb UCCIICIOBAHNUS;

4) BnaJieHNEe METOJAMH CaMOCTOSTEIBHON IMOCTAHOBKM OMOJIOTUYECKUX 3KCIIEPHUMEHTOB,
OTMCAaHMsI, aHAJIN3a U OIIEHKU JOCTOBEPHOCTHU MOIYYEHHOTO PE3yIbTaTa;

5) chopmupoBaHHOCTH YOEXKIEHHOCTH B HEOOXOAUMOCTH COOIOCHHUS STUYECKUX HOPM U
HKOJIOTUYECKUX TPEOOBAHUH MPH MPOBEACHUN OMOJIOTHUECKUX UCCIICTOBAHHM.

Pa3zgea DKOJIOT'USI

* IMYHOCTHBIX:

JI1-ycToitunBblit UHTEPEC K UCTOPUH U JOCTHIKEHHUSIM B 00JIACTH IKOJIOTHH;

JI2-roTOBHOCTH K MPOJOKEHHUIO 00pa30BaHMUs, OBBIIEHUIO KBATU(UKALNN B U30paHHOMN
npodeccnoHaNbHOM IeATENbHOCTH, UCIOB3Ys MOMyUYEHHBIE YKOJIOTMUECKUE 3HAHUS;

JI3- 00BeKTHBHOE OCO3HAHHUE 3HAYNMOCTH KOMITETCHITUH B 00JIACTH SKOJIOTHH JIJIS YSIOBEKA B
o01ecTBa;

JI4-ymeHnus npoaHaIM3upOBaTh TEXHOTEHHBIE MOCIEACTBUS ISl OKPYKAIOIIEH CPEeibl,
OBITOBOW M TIPOU3BOJCTBEHHOM J€ATETLHOCTH YETIOBEKA,;

JI5- TOTOBHOCTH CaMOCTOSITEIIEHO JIOOBIBATH HOBBIC JIJIs1 Ce0s CBEICHHS DKOJIOTHIECCKOM
HaMpPaBIEHHOCTH, UCTIONB3YS AJISl ATOTO JOCTYITHbIE HCTOYHUKH UH()OPMALINH;

JI6-yMeHue ynpaBisiTh CBOCH MO3HABATEIBLHOM JAESITEIIBHOCTHIO, MPOBOAUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYyallbHOTO Pa3BUTHS,

JI7-ymeHue BrICTpanBaTh KOHCTPYKTHBHBIC B3AUMOOTHOIIIEHUSI B KOMAH/JIE TI0 PEIIECHUIO
o0mux 3a7a4 B 00JIACTH SKOJIOTHH;

* MeTanpeAMeTHBIX:

MII1- oBriageHne yMEHUSMH U HaBBIKAMH PA3JIMYHBIX BUJIOB IT03HABATEIBHON JIEATEIBHOCTH
JUISL U3Y4YEHUS Pa3HBIX CTOPOH OKPYKAIOLIEH CPENIbL;

MII2-npumMeHeHre OCHOBHBIX METOJIOB MO3HAHUS (ONHCaHusl, HAOIIOeHHS, SKCIIEPUMEHTA)
JUIsL U3YyYEHMs! PAa3JIMYHBIX [IPOSIBJICHUN aHTPOIIOI€HHOI'O BO3ACHCTBUSA, C KOTOPBIMU BO3ZHUKAET
HE0OXOIUMOCTb CTAJIKUBATHCS B MPOPECCHOHANIBHOMN chepe;

MII3- ymeHue ornpenensaTh Lelu U 3a1a4u AeTeIbHOCTH, BBIOUPATh CPECTBA UX JOCTHXKEHUS
Ha IIPaKTHKE;
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MII4-yMeHne ucnoab30BaTh Pa3IMUHbIe HCTOYHUKH ISl TTOJTYUYEHHS CBEICHUH YKOJIOTHYECKON
HAIpaBJICHHOCTU U OLICHUBATL €€ JOCTOBCPHOCTD JISI JOCTHIKCHUS ITOCTABJIICHHBIX ueneﬁ n
3azauy;

* IPeMETHBIX:

I11- copMHUpOBaHHOCTH MPEACTABICHUH 00 FIKOIOTHIECKON KYJIbType KaK YCIOBUU
JOCTHKEHUS yCTOHYMBOro (COanaHCUPOBAaHHOI0) Pa3BUTHI OOLIECTBA U IPUPOJIBL,
HKOJIOTUYECKUX CBA3SIX BCHCTEME «UEJI0BEK—OOIIECTBO—IIPUPOIAY;

I12- cpopMHUPOBAHHOCTH 3KOJIOIMUYECKOTO MBIIIICHHS U CIIOCOOHOCTH YUYUTBIBAaTh U OLICHUBATh
HKOJIOTUYECKHUE TTOCJICACTBUS B PAa3HbIX cepax AeATeIbHOCTH;

I13- BnaneHre yMEHUAMY IPUMEHSATH KOJIOTHYECKUE 3HAHUS B )KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C BBIIIOJIHEHHEM TUIIMYHBIX COLUAIIBHBIX POJICH;

[14- BnageHue 3HaHUSIMU YKOJIOTHUECKUX UMIIEPATUBOB, IPAXKIAHCKUX MIPaB U 005S3aHHOCTEH B
00J1aCTH 3HEPro- U pecypcocOepeKeHus! B UHTEpPecax COXPaHEHUsI OKPYXKAIOLIEH Cpeibl,
3J10pOBbsI U OE€30IIaCHOCTHU KU3HH;

I[15- copmMHUpOBaHHOCTH JIMYHOCTHOTO OTHOIICHUS K KOJIOTMYECKUM [IEHHOCTSIM, MOPaJTbHON
OTBETCTBEHHOCTH 3a DKOJIOIMYECKHE MTOCIEACTBYS CBOUX JICHCTBUI B OKPY KAIOIIEH CPELE;

16 - chopMUPOBAHHOCTH CIIOCOOHOCTHU K BBIITIOJHEHHUIO IPOEKTOB 3KOJIOTHYECKU
OPUEHTUPOBAHHOM COLIMAIBHOM NEATEIbHOCTH, CBI3aHHBIX C SKOJOIMUECKONH O€30IaCHOCThIO
OKPY’KaIOILeH Cpeibl, 310POBBEM JIFOACH U MOBBILIEHUEM UX 3KOJIOIMYECKOU KYJIBTYPHI.
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5. COJAEPXAHHUE YUEBHOM JAUCIHUITJINHBI
Pa3zgen duzuka

BBenenune

®dusuka — dyHIaMeHTaIbHAs HAyKa O IPUPOJIC.

EctecTBeHHO-HAay4UHBIA METOJI MMO3HAHMS, €r0 BO3MOXXHOCTH M TpaHUILl ITPUMEHUMOCTH.
DKCIIEpUMEHT M TCOPHS B MpOIecCe IO3HAHHSA HpUpoaAbl. MojennpoBaHue (QU3HUYCCKHX
SIBJIGHUH M TpouieccoB. Poib 3KCnepMMEHTa W TEOPUM B MPOIECCE IO3HAHUS MPUPOIBI.
Odusnueckas BeauuuHa. [lorpemHOCTH H3MEPCHUM (GU3MUECKHX BeaWunH. Dusmyeckue
3aKOHBI. ['paHUIIBI TPUMEHUMOCTH (H3UYECKHX 3aKoHOB. IloHsATHE O (H3MYecKOW KapTHHE
Mupa. 3HaueHue pusuku npu ocsoeHuu npodeccuii CI1O u cnenuanprocTeii CITO.

Jlabopamophbie pabombl

OmnpeneneHue MIOTHOCTH TBEPJOTO TEJI MPAaBUILHON (OPMBI.

1. MexaHuka

Kunemarnka. Mexanndeckoe asrkenue. Ilepememenwne. Ilyte. Ckopocth. PaBHOMepHOE
NPSIMOJIMHEMHOE JBHXKEHHE. YCKOpeHue. PaBHomepeMeHHOE MNPSMOJIMHEHHOE JBUXKCHUE.
CBoOonHOoe majaeHue. JIBHKEHHE Teja, OPOIICHHOrO IOJ YIJIOM K TOpU30HTY. PaBHOMepHOE
JBHKEHHUE TI0 OKPY>KHOCTH.

3axkonnsl Mexanukun HbioTona. Ilepsrri 3akon Herorona. Cuna. Macca. Mmmynse. Bropoi
3akoH HproroHa. OCHOBHOM 3aKOH KJacCH4YecKoil nuHaMuku. Tpetuit 3akoH HproToHa. 3akoH
BCEMHUpPHOro TAroTeHus. I'paButanmmonHoe moje. Cuna Tsokectn. Bec. CrocoObl m3MepeHus
Macchl Te. Cuiibl B MEXaHUKE.

3aKoHbI COXpAaHEHUsI B MeXaHHUKe. 3aKOH COXPaHEHMSI UMITyJibca. PeakTUBHOE JBU)KEHUE.
Pa6ota cunbl. PaboTa moTeHIManbHBIX cHI. MomHOCTh. DHeprus. Knnetnueckas

sHeprus. [loTeHnuanpHas >Heprusa. 3aKOH COXpPaHEHHsS MEXaHW4YecKou sHepruu. llpu-
MCHCHHE 3aKOHOB COXPaHEHHUS.

Hemoncmpayuu

3aBHCUMOCTDH TPACKTOPUH OT BBIOOPA CHCTEMBI OTCUETA.

Buabsr MexaHUUECKOTO JIBUYKCHUS.

3aBUCHUMOCTh YCKOPEHHUS Te€Jla OT €ro MacChl M CHUJIBI, ICHCTBYIOIIECH Ha TEJO.

CrnoxeHue cHl.

PaBeHCTBO U NMPOTUBOIOJIOKHOCTh HANIPABJICHUS CUJT ICHCTBUS U TPOTUBOACHUCTBHUS.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JehOpMaIlUH.

Cunbl TpeHuS.

HeBecomocTs.

PeakTuBHOE JBUIKEHHE.

[Tepexoa moTeHIMAIbHON SHEPTUN B KHHETHUYECKYIO U 00OpaTHO.

Jlabopamopnule padbomuol

Onpenenenue yCKOpEHUs IPU PaBHOYCKOPEHHOM JIBUKECHUU.

2. OCHOBBI MOJIEKYJISIPHOI (PU3NKHU U TEPMOAMHAMHUKH

OcCHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOH Teopuu. MpeanbHbiii ra3. OCHOBHBIE NOJOXKECHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pazmepbl M macca MOJIeKydl M aroMoB. bpoyHoOBckoe
neuxkenne. Juddysus. Cunbl U SHeprus MeEKMOIEKYISIPHOro B3auMoaeicTBus. CTtpoeHwue
ra3000pa3HbIX, KUIKUX U TBEpAbIX Tel. CKOPOCTH ABMKCHHS MOJEKYJT M HX H3MEpPEHHE.
WNneanbubiil ra3. JaBinenue raza. OCHOBHOE YpPaBHEHHE MOJEKYJISAPHO-KMHETUYECKON TEOpUHU
razoB. Temmnepatypa u ee usMmepenue. ['a30Bbie 3aKOHBI. AOCOTIOTHBIM HYJIh TEMIIEPATYPHI.
TepMonnHamMuyeckass IIKajga TeMIEpaTypbl. YpPaBHEHUE COCTOSHUSA WACATBHOTO rasa.
MousipHast ra3oBasi MOCTOSTHHAS.

OcHoBbl TepMOAMHAMMKH. OCHOBHBIE MOHATUA W ONpeAcNieHUs. BHyTpeHHSAs sHeprus
cucteMbl. BHyTpeHHss1 sHeprus uueanbHOro Taza. Pabora m Temiora kak (opmbl mepemadu
9Hepruu. TemmoeMKOCTh. YJIeNbHas TEIUIOEMKOCTh. YpaBHEHHE TersioBoro OamaHca. Ilepmoe
Hayajo TepMOJUHAMHUKU. AnnabaTtHeld mporecce. [IpuHnmn aeiictBus TemaoBoi Mamuabl. KIT]
TEMJIOBOrO JBUraTens. Bropoe Havano TepMoAMHAMHUKU. TepMoauMHamMuyeckas —IKaia
Temneparyp. XoJoaudbHble MalluHbL. TemnoBble ABUraTeau. OXpaHna npupomasl.
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CeoiicTBa mapoB. Mcmapenue u koHjaeHcarus. HacellleHHBIM map m ero cpoiicTBa. AO-
COJIIOTHasds WM OTHOCHUTCJIbHAA BJIAXHOCTb BO34YyXa. Touka POCHI. KI/IHGHI/IG. BaBI/ICI/IMOCTL
TEeMIIEpaTyphbl KUIIEHUS OT JaBiaeHus. [leperpeThiii map U ero UCIoJib30BaHUE B TEXHUKE.

CBoiicTBa KHAKOCTeH. XapaKTepHCTHUKA JXUAKOIO COCTOSHHUS BemiecTBa. I1oBEpXHOCTHBIN
CJIOM >KUIKOCTH. DHEPTHS MOBEPXHOCTHOTO CJIOA. SIBJICHUS Ha T'PaHUIIC KUIKOCTH C TBEPJIbIM
TenoM. Kanuuisipabie BICHUS.

CgpoiicTBa TBepabIX TeJ. XapaKTEpUCTHKA TBEPIAOIO COCTOSIHUSI BEIIECTBA. YIIPyrue
CBOMCTBa TBepAbIX Teld. 3akoH I'yka. MexaHumdeckue CBOICTBa TBEPABIX Ten. TemiaoBoe
pacuiMpeHue TBEepAbIX Tel U xKuakocTeu. [LnaBnenune u kpucraaiuszamnus.

Jemoncmpauuu

JIBm>xeHne OPOYHOBCKHUX YaCTHII.

Huddy3us.

W3MeHeHUE JaBIICHUS ra3a ¢ U3MCHCHUEM TeMIIepaTyphl IIPH IMOCTOSHHOM 00beMe.

H3oTepMudeckuil 1 n300apHbBIM IIPOIECCHI.

W3MeHeHUEe BHYTPCHHEH SHEPTHH TEJ IIPH COBEPIICHUH PAOOTEHI.

Mojenn TEmIOBEIX ABUraTEIIEH.

Kumenue BoabI Ipyu MOHMKEHHOM JIaBIICHUU.

IIcuxpomeTp u TUTPOMETP.

SIBneHMs MOBEPXHOCTHOTO HATSIKEHUS U CMAaYMBaHUS.

Kpucramisl, amopdHbIe BelIecTBa, KUIKOKPUCTALIHYCCKUE TEJa.

Jdabopamopnusie pabomut

IIpoBepka 3akona boinsa-Mapuorra.

N3MmepeHre aOCONMOTHOM M OTHOCHTEILHON BIIAYKHOCTH BO3yXa.

Onpenenenne Ko3(HPUIIHEHTA TOBEPXHOCTHOTO HATSKEHUS BOBI.

Omnpenenenne K03QGUIHCHTA TMHEWHOTO PACIIUPEHUS TBEPbIX TEJ IPU HATPECBAHUU.

3. DJIeKTpOAUHAMHUKA

DJeKTpUYecKoe MmoJie. DJIEKTPUUECKUE 3apslibl. 3aKOH COXpaHEHHs 3apsija. 3aKoH
Kynona. Dnexrpuueckoe mnojie. HampsokeHHOCTH 3iieKkTpudeckoro moss. [lpunuun cynep-
nmo3uiuu mojei. Pabora cun anekrpocratnyeckoro mons. [loreHnuan. PasHOCTh MOTEHITHAIOB.
DKBUMOTEHIIMATIbHBIE TOBEPXHOCTH. CBA3b MEXKIY HANPSHKEHHOCTBIO M PA3HOCTHIO MOTEHIIMATIOB
3JIEKTpUYECKoro mosis. JudnexkTpuku B ajekTpudeckom motie. [lomspuszanus IU3IEKTPUKOB.
[IpoBoguuku B anextpuyeckom mone. KonaeHncatopel. CoenuHeHHWE KOHJIEHCATOPOB B
OaTapero. DHeprus 3apsHKEHHOTO KOHIAEHcaTOpa. DHEPTHS dJISKTPUUECKOTO TOJIS.

3aKoHBI MOCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOAMUMBIC TSI BOSHUKHOBEHHS M TTOJICPKAHUS
3JeKTpruUecKkoro Toka. Cuia ToKa M INIOTHOCTh ToKa. 3akoH OMa j1s yuacTka menu 6e3 DJ1C.
3aBUCUMOCTh  DJIEKTPUYECKOTO COMPOTHBJIEHUS OT MaTepuaia, JUIMHBI U TUIOIMIAIU
MOMEPEYHOTO  CEYCHHUS] TMPOBOJHHMKA. 3aBHUCUMOCTH  AJIEKTPUYECKOTO  COMPOTHUBICHUS
MPOBOJHUKOB OT TEMIIEpaTypbl. DJIEKTPOABUKYIIAsg CUJIa UCTOYHHMKA TOKa. 3akoH Oma ais
nojHo# nenu. CoenuHeHne NPOBOAHUKOB. COeIMHEHUE HCTOUYHUKOB JIEKTPUUYECKON SHEPTHUH B
Oartapero. 3akoH J[xoyns—JleHma. PaboTta m MOIIHOCTH 3JIEKTPUYECKOTO0 TOKa. TerioBoe
JIEVICTBUE TOKA.

DJIEeKTPUYECKHA TOK B MOJYNpoBOAHUKaX. COOCTBEHHas IMPOBOAMMOCTB ITOIYIIPOBO/-
HUKOB. [ToTynpoBOAHUKOBEIE TPUOOPHI.

MarnutHoe mnoJe. BekTtop MHAYKIIMM MarHuTHOTO Iojs. JleliCTBMEe MarHMTHOIO TOJSI Ha
NPSIMOJIMHEMHBIA MPOBOAHUK C TOKOM. 3akoH Ammepa. B3aumoneiictBue TokoB. MarHuTHbIN
nmoTok. PaboTra 1Mo mepeMemeHn0 MPOBOJHMKA C TOKOM B MarHuTHOM Tone. [lelicTBue
MarHUTHOTO TOJIA Ha ABWXKyIuicsa 3apsan. Cuma Jlopenna. Onpeaenenyue yaeabHOTO 3apsja.
Yckoputenu 3apsS)KeHHBIX YaCTHII.

DJIeKTPOMAarHuTHasi MHAYKIMS. DJICKTpOMarHuTHas WHIYKIUA. BuxpeBoe ainekrpudeckoe
noJsie. CaMOMHIYKIIUSA. DHEPTHUS MAarHUTHOTO TOJIA.

Jlemoncmpayuu

BzaumopeiicTBue 3apsiKeHHBIX TEl.
[IpoBOAHUKHU B 3JIEKTPHUUECKOM TI0JIE.
JIMDJIEKTPUKHU B DJIEKTPUYECKOM TT0JIE.
Konnencaropsl.

TemnoBoe AeHCTBUE JIEKTPHUIECKOTO TOKA.
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CoOcTBeHHAs M IPUMECHAS MTPOBOJIUMOCTD MOJIYIIPOBOIHUKOB.

ITonrynnpoBOJIHUKOBBIN THO.

Tpanszucrop.

OneIT OpcTena.

BzaumojeiicTBue IpOBOJHUKOB C TOKAMH.

OTKJIOHEHHUE JIEKTPOHHOT'0 yYKa MAarHUTHBIM I10JIEM.

ONEKTPOABUTATEIb.

DIIEKTPOU3MEPUTEIBHBIC TPHOOPHI.

DJIEKTPOMArHuTHAS WHIYKIIUS.

Omngsitel dapanes.

3aBucumocth DJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHCHHMS CHUJIBI TOKA U MHIYKTHBHOCTH
MIPOBOIHUKA.

PabGoTa snekTporeneparopa.

Tpauchopmarop.

Jdaoopamopnsvie pabomut

MN3ydyeHue neneu mocTosTHHOTO TOKA.

OnpeneneHue yaeabHOTO COITPOTUBIICHUS ITPOBOHUKA.

Omnpenencuue 3JIC u BHYTPEHHETO CONPOTHUBIICHHUS HCTOYHHKA HAIIPSIKCHHS.

HccnenoBanue 3aBUCUMOCTH MOIITHOCTH, TOTPEOIIEMOM JJaMIIOi, OT HAIPSDKEHUS Ha e¢

3a)KHMax.

4. Koj1e0anus M BOJHBI

Mexannueckue KoJjedanusi. KoieOarenpHoe IBHKeHUE. ['apmMoHmdeckue KojaeOaHus.
CBoOonHBIE MexaHHYecKHe KoyicOanus. JIMHElHbIe MEXaHHYEeCKHE KoJieOaTebHbIC CH-
crembl. IIpeBpaleHre SHEpPruM NpH KoseOaTeabHOM BHKeHHH. CBOOOJHBIE 3aTyXalOIIHe
MeXaHu4YecKue Kojaebanus. BeiHyXAeHHbIE MEXaHUUECKHUE KOJIeOaHMs.

Yupyrue BoJnbl. [lonepeunsie v mpoaoiIbHbIE BOJIHBI. XapaKTePUCTUKH BOJIHBL. YpaBHEHUE
miockoil Oerymieit Bonubl. MHTepdepenuus BonH. [lonstue o mudpaknuu BoH. 3ByKOBBIE
BOJIHBI. YJIBTPa3BYK U €ro NpUMeHEHHE.

DJIeKTPOMATHUTHbIEe KoJedanus. CBoOoAHBIE 3JIEKTpOMarHuTHeIe Kojebanus. Ilpe-
BpallleHue JHEpPruu B KoOJeOaTeNbHOM KOHType. 3aTyXamwIllue 3JIeKTPOMAarHUTHBIE KO-
nebanus. ['eHeparop He3aTyXamUIUX OJJIEKTPOMArHUTHBIX KolieOaHui. BriHyXIeHHBIE
anekTpuueckue Koiebanus. Ilepemenubiii Tok. ['eHeparop mepemeHHoro Toka. Pabora u
MOIIHOCTh TMEPEMEHHOTO ToKa. ['eHepaTtopel Toka. Tpanchopmatopel. Toku BBICOKOU
yacToThl. [lonydenue, nmepenava u pacupeaesieHue dIEeKTPOIHEPTHH.

DJIeKTPOMATHUTHBIE BOJIHBI. DJIEKTPOMAarHUTHOE II0JI€ KakK OCOOBIN BHUJI MaTEpHH.
DneKTpoMarHuTHele BONHBI. BuOpatop ['epma. OTKpwITBIA KosieOaTeNnbHBIM KOHTYp. M30-
operenue paguo A. C. [lonoBeiM. [lonsitue o paguocsszu. [IpumeHneHne 3J1€KTpOMarHUTHBIX
BOJIH.

Jlemoncmpauuu

CB0OOIHBIC U BBIHYKJICHHBIE MEXaHHYECKHUE KOJIeOaHHUs.

Pe3onanc.

OO0pa3oBaHue U pacpoCTpaHEHNE YIIPYTHX BOJIH.

Yacrora KoiaebaHuil U BBICOTA TOHA 3BYKa.

CB00OOIHBIE IEKTPOMArHUTHBIE KOJIEOAHMUS.

OcnumiorpaMmma MepeMEeHHOTO TOKA.

N3znydenune u nmpueM 31eKTPOMArHUTHBIX BOJTH.

Pannocesi3b.

Jdabopamopnsie pabomot

OnpeneneHrne YCKOPEHHUSI CBOOOIHOTO MaAeHUS C TOMOMIBIO MAaTEeMaTHISCKOTO
MasiTHUKa.M3ydeHune sJIeKTpOMarHuTHBIX KOJIEOaHUM ¢ TTOMOIIBIO ociuiiorpada.

5. OnTuka

IIpupoaa cBera. CKOpOCTh pacpoOCTpaHEHUs] CBETA. 3aKOHBI OTPAKEHUS U MPEIOMIICHUS
ceera. [lomHoe orpakenue. JIuuzel. ['1a3 kak ontudeckas cucrema. OnTudeckue mpuoOopsI.

BoanoBbie cBoiicTBa cBera. MuTtepdepenmus cBera. KorepeHTHOCTh CBETOBBIX JIyYeH.
Nutepdepentius B TOHKUX TUieHKaxX. Mcmonp3oBanue nuHTEepdEepeHINM B HayKe W TEXHUKE.
Hudpaxuus ceeta. Judpakuus Ha 1menu B napauielabHbIX Jydax. JudpakiunonHas pemerka.
[Tonsitue o ronorpaduu. Ionspusanus nonepeunsix BoiH. [lomspuzanus ceera. Jucnepcus
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cBera. Bugel ciektpoB. Crnektpbl cnyckadusa. CIIEKTPhl HOTJIOMICHUS. Y IbTpadHOIETOBOC U
HH(ppaKkpacHoe U3ydeHus. PeHTreHOBCKue ayur. X mpupoia 1 cBOWCTBA.

Jemoncmpayuu

3aKOHBI OTPAXKEHUS U TIPEIIOMJICHUS CBETA.

IlonHOE BHYTpEHHEE OTpaKSHUE.

OnTuueckue npuoopP.I.

HNHuTepdepeHnns ceera.

Judpakmnus cBeTa.

[Tosnyuenue cekTpa ¢ HOMOIIbIO IPU3MBI.

[TonydeHue criekTpa ¢ MOMOIIbI0 TU(DPAKIIMOHHON PEIICTKH.

CreKTpOocCKoIl.

Jdabopamopnsie pabomut

Onpenenenue nokazaTess MPeJoMIICHUS CTEKJIA.

OrnpenereHue JIMHBI CBETOBOM BOJIHBI C IIOMOINBIO THU(GPAKIIMOHHON PEIICTKH.

HaGntonenue CrieKTpoB ¢ MOMOIIBIO CIIEKTPOCKOTA.

6. D1eMeHTbI KBAHTOBOM U3UKH

KBanToBas onrtuka. KsantoBas rumore3a Ilmanka. ®@oronbl. BHemmnuii (orosnekrpu-
yeckuit 3pdexr. Buyrpenuuii poroddpdekr. Tumsl HpoTO3]IEMEHTOB.

®usuka aroma. PazBuTue B3MISA0B HA CTPOCHHME BEIIECTBAa. 3AKOHOMEPHOCTH B aTOMHBIX
creKkTpax Bojopoja. SAnepHas mojaenb aroma. OnwiTel D.Pesepdopaa. Moaenb atoma Bojopoaa
o H.bopy. KBaHTOBBIE reHEpaTOPHI.

®du3uka aToMHOro sapa. EcrecTBeHHas palnOaKTUBHOCTh. 3aKOH PaJMOAKTHBHOTO pacIiaja.
CnocoObl  HAOJMIOJCHHUS W PErUCTpallid  3apsDKCHHBIX  yactull. ODddext Basumoa —
UepenkoBa. CtpoeHne atoMHOTo sapa. JlehekT macchl, HEPTrHs CBI3H U YCTOMYMBOCTH
aTOMHBIX sjiep. SpepHble peakiuu. McKyccTBeHHas pagdOaKTUBHOCTh. JleIeHHE TSHKEbIX
saaep. LlenHas simepHas peakiys. YIpaBisgeMas IernmHas peakius. SAnepHwiii peaktop. Ilo-
JIyd€HHE PaJMOAKTUBHBIX H30TONOB M HMX IMpUMEHEHHue. buosiorndeckoe AeWCTBUE Pajuo-
AKTUBHBIX U3JIyYEHUU. DJIEMEHTAPHbIC YaCTHUIIbI.

Jemoncmpauuu

dotordekr.

JlunelyaThie CIEKTPHI Pa3JIUYHBIX BEIIECTB.

IIpumepHbie TeMBbI pedepaToB (I0KIAI0B),
HHIMBHUYAJbHBIX POEKTOB

Anexcannp ['puropbeBud CToneToB — pycckuid pu3uk.

Anexcannp Crenanoud [lonoB — pycckuil yueHbsli, H300peTaTeNb paauo.
AJlbTepHAaTHUBHASA YHEPreTUKA.

Anape Mapu AMnep — OCHOBOIOJIOKHHK 3JIEKTPOIMHAMUKH.
ACUHXPOHHBIN JBUTATEIb.

Atomuas ¢usuka. MU3otonsl. [Ipumenenne paanoakTUBHBIX U30TOIOB.
bopuc CemenoBuu SAxo0u — pusuk u u3oo6peTaTes.

Benunuaiimme oTKpBITUSA GU3UKHU.

Buaspl snektpuueckux pa3psaaoB. DIEKTPUUECKHUE pa3psabl Ha CIIy)K0e YeloBeKa.
lNonmorpacdus u ee npumMeHeHUE

Jludpakius B HaIICH KU3HU.

Kunkue kpucTauibl.

Urops Bacunbenu KypuaTtoB — (u3uk, opraHu3aTop aTOMHOM HAyKU U TEXHUKH.
Hcaax Hpl0TOH — co3faTenb KIACCHYeCKON (hU3UKH.

Hcnonb30BaHnE 3IEKTPOIHEPTUHU B TPAHCIIOPTE.

Knaccudukanms u xapakTepuCTUKH dJIEMEHTAPHBIX YaCTHII.
KoHncTpyknimoHHas MPOYHOCTh MaTepHUala U €€ CBSI3b CO CTPYKTYPOU.
KoncTpyknuus u BUIIBI 1a3€pOB.

JlazepHble TEXHOJIOTMU U UX UCIIOJIb30BAHHUE.

Jleonapo na Bunun — y4eHsIil u n300peraTeb.

Maiikn @apajeit — co3gaTenb ydeHUs: 00 3JIEKTPOMArHUTHOM IT0JIE.

Makc IlmaHk.

Meto1 MEUEHBIX aTOMOB.

MeTo/161 HaOIIOICHUS U PETHCTPAIH PAANOAKTUBHBIX U3TyUYeHUH 1 YACTHII.
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Muxaunn BacunbeBud JIOMOHOCOB — YUEHBIN SHIIUKIONCIUCT.
Mogenu aroma. OnbsiT Pesepdopaa.
MonekynsapHO-KUHETUYECKast TCOPHS UICTbHBIX Ta30B.
MoJiHuS — ra30BbIi pa3psil B IPUPOJIHBIX YCIOBUSIX.
HaHoTexHoI0russ — MEXIUCIMINIMHAPHAs 00J1acTh (PYyHIaMEHTAIbHON U IPUKIal "
HOW HayKU U TEXHUKH.

Huxkona Tecna: »xKu3Hb U HEOOBIYANHBIC OTKPHITHSL.

Hwunbc bop — oaun u3 co3gareneii CoOBpeMeHHOH (hH3UKH.
OObscHeHUEe (POTOCHHTE3a C TOYKH 3peHUS (U3UKH.
Onrtudeckue sIBJICHUS B IPUPOJE.

IlepeMeHHBIH 2JIEKTPUYECKUI TOK U €0 IIPUMEHCHHE.

[11a3mMa — 4eTBepTOE COCTOSTHUE BEIIECTBA.

[IpumeneHue siACpHBIX PEAKTOPOB.

[Tpupoaa dheppoMarserusma.

[TpoOIeMBI 3KO0JIOTHH, CBSI3aHHBIC C UCIIOJIB30BAHUEM TEILJIOBBIX MAIIIHH.
[IpousBoacTBO, Nepeaaya U UCIOIb30BAHHUE JICKTPOIHEPTHH.
PeakTuBHBIE IBUTATEIN U OCHOBBI PA0OTHI TEIJIOBON MAaITUHBI.
Pentrenosckue nyun. Mcropust oTkpbiTus. Ilpumenenue
CoBpeMeHHas CITyTHUKOBAs CBS3b.

CoBpeMeHHas ¢u3UUYECKas KapTHHA MHpA.

YaeTpasByk (mojydyeHue, CBOMCTBa, IPUMECHEHHE).
YrpaBisieMblii TEPMOSAEPHBIA CUHTES.

YckopuTenu 3apsiKeHHbIX YaCTHII.

du3uKa u My3bIKa.

®duznyecKkre CBOMCTBa aTMOC(hEPHI.

DOTORNEMEHTBHI.

dotorddext. [Ipumenenue sapieHus Gorodddexra.

Xanc Kpuctuan DpcTes; — 0CHOBOIOJIOKHHK 3JICKTPOMAarHeTH3MA.
[lIxanma 31€eKTpOMarHUTHBIX BOJIH.

DKOJIOTUYECKHE TPOOIEMbl 1 BO3MOXKHBIC ITYTH UX PEIICHUS.
DJIEKTPOHHAS MMPOBOJAUMOCTHh MeTaIIOB. CBEPXITPOBOIUMOCTb.

Pasznen XUMMUSA
Bgenenue

HaquHe METOABI ITO3HAHUA BCIICCTB U XUMHNYCCKUX sBJIeHuH. Poib OKCIICPUMCHTA U TCOPUU
B XUMUU. MoAenupoBaHWE XUMHUYECKHX TMPOIECCOB. 3HAUEHHWE XUMHUU TMPH OCBOCHUU
cnernuansHocTeil CITO ecrecTtBeHHO-HayYHOTO MPOoduis MpoPeCcCHOHATIBEHOTO 00pa30BaHUsI.

1 Opranuueckast Xumust
u  OcHoGHble NOHAMUS OP2AHUYECKOU XUMUU U Meopus CMPOeHUs  OpeaHu4ecKux
COeOUuHeHUll

IIpeamer opranuvyeckoil XxumMHMH. IIpupojHbBIE, HCKYCCTBEHHBIE W CHHTETHYECKHE
opranuueckue Bemectsa. CpaBHEHNE OPraHNYECKUX BEIECTB C HEOPraHUYECKUMH.

BaneHTHOCTE. XMMHYECKOE CTPOEHHE KaK IMOPSAAOK COCIUHEHHs aTOMOB B MOJIEKYJbI IO
BAJICHTHOCTH.

Teopusi crpoennsi opranudeckux coequHeHuit A.M. ByriepoBa. OCHOBHBIE TOJIOKEHUS
TEOpUU XUMHYECKOro crpoeHus. M3zomepus u uzomepnl. Xumudeckue (GopMysbl U MOIENIU
MOJIEKYJI B OPraHUYECKON XUMUU.

Knaccupukanusa opranmyeckux BemecTB. Kiaccudukanus BelecTB MO  CTPOCHMIO
YIJIEPOAHOrO CKeJleTa M HaIM4YUI0 (YHKIMOHAIBHBIX Ipynm. I'omonoru u romosnorus. Hauana
HomeHknarypsl [IUPAC.

Kuacenpukanus peakumuii B OpraHn4eckoil XuMuM. Peakuyu nprucoeuHeHus

(TuapHpOBaHUs, TATOT€HUPOBAHMS, THAPOTATOT€HUPOBaHUS, TUApaTanuu). Peakiyn
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OTIICTUICHUS (IETHAPUPOBAHUS, IETHAPOTATIOTCHUPOBAHUS, IeTUapaTanyn). Peakiun

3amenieHus. Peakuuu nzomepusanuu.

Hemoncmpayuu

Mopenu MOJIEKyY TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHHI.

KadectBeHHOE 0OHapy)eHHUE yTiepo/ia, BOJAOPO/IA U XJIOpa B MOJIEKYJIaX OPraHMYECKUX
COCJIMHEHUH.

Jlabopamopmuwtit onvbim
HzroroBneHue Mozeneil MOJIEKyJl OpraHMUECKUX BEIIECTB.
Pemenue 3amau Ha Haxoxaerue Gopmyn. CocraBierue Gopmy.
Ilpogunvusvie u npogheccuonanvro 3nauumvle Inemenmeul cooepyicanus. lloustue o
cybctpate u pearente. Peakiiuu oKuciIeHUs! 1 BOCCTAHOBJICHHS] OPraHUYECKUX BEIIECTB.
CpaBHenue kinaccuukaiy COeAMHEHUN U Kilaccu(puKay peakuuii B HEOPraHu4eckou u
OPraHUYEeCKON XUMHH.

u Yeneeo0opoowl u ux npupooHvle UCMOYHUKU

AJIKaHBbI. AJIKaHbI: TOMOJIOTHYECKUH Psil, ©30MEPHs 1 HOMEHKJIATYpa aJKaHOB. XMMHUYECKUE
CBOWCTBA aJIKaHOB (Me€TaHa, 3TaHa): TOPEHHUE, 3aMElLICHME, DPA3JI0KEHHUE, IErMIpHUpPOBaHUE.
[IpuMeHeHne anKaHOB HA OCHOBE CBOMCTB.

AJIKeHbI. OTWIEH, €ro TMojydyeHue (JErHIpUpPOBAaHUEM JdTaHa, JEMOJIUMEpHU3aIuen
nonusTHIIeHa). ['omonmormyeckuili psia, W30OMEpHUs, HOMEHKIATypa allkeHOB. XHMHUYECKHE
CBOWCTBA JTWJICHA: TOPEHHE, KAueCTBEHHBIC peaknuu (oOeclBeuMBaHHE OPOMHON BOJIBI U
pacTBopa mepMaHTraHarta Kajus), TuApaTalys, nonuMepusanus. [[pumMenenue 3TuaeHa Ha OCHOBE
CBOWMCTB.

Juennl n kayuyku. [loHATHE O OUEHAX Kak yIJIEeBOAOPOAAaX C JABYMs IBOWMHBIMH CBS3SIMH.
ConpspkeHHble JUeHbl. XMUMHUYECKUE CBoWcTBa OyTaaueHa-1,3 u u3ompeHa: obecliBeuMBaHUE
OpOMHOI BOABI M MOJUMEpHU3alUs B Kaydykd. HaTypanbHbIf M CHUHTETHUECKHE Kay4dyKH.
Pesuna.

AJIKMHBI. AneruieH. XUMHYECKHE CBOMCTBA alleTWJICHA: TOpeHue, oOecIBeUHBaHUE
OpoMHOM BOJBI, TPUCOEAUHEHUN XJIOPOBOAOpOAa U ruapataius. [IpuMeHeHue areruneHa Ha
OCHOBE CBOMCTB. MeKKJ1acCOBasi U30MEPHUSI C AJIKAIMCHAMMU.

Apenbl. ben3zon. Xwumuueckue cBoilcTBa O€H30j7a: TOpPEHHE, PEAKIUU 3aMEIIeHUs
(raloreHupoBaHue, HUTpoBaHue). [IpumMeHeHne GeH301a Ha OCHOBE CBOMCTB.

IIpuponHble HCTOYHMKH YIJ1eBOA0POAOB. [IpupoaHblil ra3: cocTaB, IPUMEHEHHE B

KaueCTBE TOIUIMBA.

Hedts. Coctas u nepepadbotka HedTu. [leperonka neptu. Heprenpomykrel.

Hemoncmpayuu

['openue MeTaHa, STHIIEHA, alleTUIICHA.

OTHolIeHHEe MeTaHa, 3TUJICHA, aleTHJeHa W OeH30Jla K pacTBOpaM NEpMaHraHaTa Kajaus U
OpoMHO¥ BojI€.

[Tonmyuyenue >TusIeHA peakuueil neruapaTalyy 3TaHoja, alleTUIeHa — TUAPOIU30M Kapouaa
KaJblysl.

PasnoxkeHne kayuyka I@IpM HarpeBaHWM, MWCIBITAHUE TNPOAYKTOB pPa3lOXKEHUS Ha
HEeMNpeeIbHOCTb.

Komnexkmust o6pasunoB Heptn u  HedptenpoaykroB. Kommekuus «KameHHbt yronap u
MPOIYKIUS KOKCOXUMUYECKOTO MTPOU3BOJICTBAY.
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Jlabopamopnuvie onvimul
O3HakoMIIEHHE C KOJUIEKLIMEeH 00pa3oB He(TH U MPOILYKTOB €€ nepepaboTKH.
O3HakoMJIEHHE C KOJUIEKLIMEeH KaydyKoB 1 00pa3liaMu U3AEIUi U3 pe3rHbI.

Ilpogunvusie u npogheccuonanvro 3nauumvle INEMEHmMbl COOEPIHCAHUA.

[TpaBuno B.B. MapkoBuukoBa. Knaccudukanus n HazHaueHue kay4dykoB. Kiaccuduxanus u

Ha3Ha4YeHHE pe3uH. BylkaHu3auus kay4dyka.

[lonyyeHnue ameTwieHa MHUPOJIM30M MeTaHAa W KapOWAHBIM  crocoOoM. Peakmms
nonuMmepusauuu BUHWIXNopuaa. llonmuBuHwixiopua u ero npumeHeHue. Tpumepusanus
alieTuJIeHa B OEH30I1.

[Tonsitue 06 sxcTpakuu. BoccranoBienrne HUTPOOEH30/1a B aHUIUH. ['OMOJIOrHYeCcKuil ps
apenoB. Tonyon. HurpoBanue Tosryona. Tporui.

OcHoBHbIE HampaBJICHUS MPOMBIIUICHHOH MepepadoTKH MPUPOIHOIO rasa.

[TormryTHBIH HEPTSIHOI ra3, ero nepepadoTKa.

[Ipoueccyl mpoMbIIEHHONW nepepaboTKu HedTH: KpPEeKUHT, pudopmuHr. OKTaHOBOE YHUCIO
OCH3MHOB M [IETAHOBOE YMCIIO TU3EITHHOTO TOILTUBA.

Kokcoxumuueckoe mpou3BOACTBO U €0 MPOAYKIHSL.

u  Kucrnopoocoodepocawue opeanuieckue coeOuHeHUs

Cnuprsl. [lonydyenue sTaHosna OpoXKeHHEM IIIIOKO3bl M FUApaTaluei sTuiaeHa. I uapokcuibHast
rpynmna kak ¢yHKUMoHanbHas. [loHSATHE O TMpenerbHBIX OJHOATOMHBIX CIUpPTaX. XHUMHUYECKHE
CBOWCTBA 3TaHOJA: B3aMMOJEWCTBUE C HaTpueM, 0O0pa3oBaHME HPOCTHIX U CIIOKHBIX 3(UPOB,
OKHMCICHME B anpaeruia. lIpumMeHeHue OSTaHONa HAa OCHOBE CBOMCTB. AJIKOIOJU3M, €ro
IIOCJIEICTBUS U1 OPraHU3Ma Y€JIOBEKA U NIPENyIPEKICHUE.

FJII/IIIGPI/IH KaKk TIpCACTAaBHUTCIIb MHOI'OATOMHBIX CIIMPTOB. KauecTtBenHnas pcakuusda Ha
MHOI'0AaTOMHBIC CIIUPTHI. HpI/IMeHeHI/Ie rIMacprHa.

®enousi. Dusnueckue U XUMHUYECKHE cBoWcTBa (peHoma. BzanMHOe BiMsIHME aTOMOB B
MoOJIeKyJie (peHOJIa: B3aMMOJICUCTBHE C THAPOKCUIOM HATPHUsl U a30THOU KuciaoTou. [Ipumenenune
(heHoma Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonsatue 00 anpaermaax. AJmbAerujgHas rpynna Kak (QyHKIHMOHAJIbHAs.
dopmManbIeru] U ero CBOMCTBa: OKUCIEHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIMK cnupT. [lomydeHune ambaernoB OKHCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Ipumenenue popmanbaerua Ha OCHOBE €ro CBOWMCTB.

KapGonoBbie kuciaorbl. [lonarue o kapOoHOBBIX kucioTax. KapOokcuibHas rpymnmna Kak
¢byHKUMOHANBHAsL. ['oMoyornueckuil psia NpefenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyyeHne kapOOHOBBIX KHCIOT OKHMCIEHHEM allbJerHJI0B. XMMHUYECKHE CBOMCTBA YKCYCHOMN
KHUCJIOTBI: OOIIME CBOMCTBA C MHUHEPAIbHBIMU KHCIOTaMH U peakuus STepuUKAIMH.
[IpuMeHeHne yKCYyCHOW KHCJIOTBI Ha OCHOBE CBOMCTB. BrIcHINEe KHpHBIE KHCIIOTHI Ha IPUMEDPE
MaJIbMUTUHOBOM U CTEAPUHOBOM.

Caoxuble 3¢pupbl u :kupbl. [lomyueHue cloxHBIX 3QHPOB peakiueil 3TepuuKaluu.
Crnoxxnbie 23(UpbI B IpUpOIe, UX 3HaueHue. [[pumeHenne cinoXHbIX 3(UpoOB Ha OCHOBE CBOMCTB.

Kupsr kak crnoxsble 3¢upsl. Kiaccupukanus >xupoB. XUMHUYECKHE CBOWCTBA JKUPOB:
TUAPOJIN3 U THAPUPOBAHUE KUIKUX KUPOB. [[prMeHeHne )XHpOB Ha OCHOBE CBOMCTB. Mbla.

YraeBoabl. YrieBoapl, WX KiIacCHpUKAIMA: MOHOcaxapuasl (TIOK03a, (PpyKTo3a),
JUcaxapuibl (caxapo3a) U MoJiMcaxapuabl (Kpaxmal U IeNIT003a).
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I'moko3a — BemiecTBO C JABOWCTBEHHOH (YHKIMEH — aibAErHIOCIUPT. XUMHUYECKUE
CBOMCTBA TJIFOKO3bl: OKUCIIEHUE B INIIOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE
Oposkenue. [IpuMeHeHue TII0KO3bl HA OCHOBE CBOKCTB.

3HaueHHE YIJIEBOJOB B JKUBOW NPHUPOJAE U JKU3HU uenoBeka. [loHsTHE O peakuusax
MOJIMKOHICHCALIUY U TUPOJIN3a Ha IIPUMepe B3aMOIPEBPAIICHUN: TJII0K03a <> MOIHCaXapu/l.

Hemoncmpayuu

OxkucneHue crupTa B ajbJeTH.

KauecTBeHunie PC€akMu Ha MHOTOATOMHBIC CITMPTHI.

PactBopuMocCTh (peHoa B BOjie MPU OOBIYHOM TeMIepaType U HarpeBaHUH.

KauecTBeHHBIC peakiyy Ha (hEHOIL.

Peakuust cepeOpsiHOrO 3epKalia allbJeTUI0B U IITFOKO3BI.

OxucneHue aabAEerua0B U TII0KO03bl B KUCIOTY ¢ oMouibio ruapokcuaa meau (1I).
KauectBennas peakuus Ha kpaxmai. Komiekuus spupHbIx Maces.

Jlabopamopnuie onvimol

PactBopenue rnuuepuHa B Bojae M B3auMopeWcTtBue ¢ rujpokcupom meau (II).
CBoiicTBa yKCYCHON KUCIIOTHI, OOLIHME CO CBOMCTBAMH MUHEPATbHBIX KUCIIOT.
B3aumonelicTBue TI0K03bI M caxapo3bl ¢ ruapokcuaoM meau (11).

KauecTBeHHast peakniys Ha KpaxMail.

Ilpogpunsusie u npogheccuonanvno 3nauumple 31eMeHmMbL COOEPHCAHUA.

MeTumnoBslil CIUPT U €ro UCIIOJIH30BAHUE B KAUECTBE XUMHUUECKOTO ChIPhs. TOKCHYHOCTD
METaHoJIa U MpaBujIa TEXHUKU 0€30MacHOCTH pU paboTe ¢ HUM. DTHIICHTIIMKOJIb U €r0
npuMeHeHne. TOKCHYHOCTh STHJICHTIIMKOJIS U MPaBUiia TEXHUKH 0€30MacHOCTH Iipu paboTe ¢
HUM.

[Toryuenue deHona U3 NPOAYKTOB KOKCOXMMUYECKOTO MMPOU3BOICTBA U U3 OEH3071a.
[MonukonaeHcamus hopmanbaeruaa ¢ GeHosioM B HeHOT0POpMATBIETHIHYIO CMOTY.
Aueranpaerua. [lonstue o keTroHax Ha nmpuMepe areToHa. [I[puMeHeHue aleToHa B TEXHUKE U
MPOMBIIIIICHHOCTH.

MHuoroo6paszue kapOOHOBBIX KUCJOT (I1aBEJIeBOM KHCIOTHI KaK JBYXOCHOBHOHM, aKpWJIOBOM
KHUCJIOTHI KaK HETIPEeIbHOM, OEH30MHON KUCTOTHI KaK apOMaTUYECKOM ).

[TnenkooOpa3yromiue Macia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBHIM ChipbeM. CHUHTETUYECKHE
MOIOIIHE CPE/ICTBA.

MonouHokucioe OpokeHue Toko3bl. Kucnomonodnsie mpoaykThl. CHIOCOBaHHE KOPMOB.
HutpoBanue nemntonossl. [lupokcuians.

u  Asomcooepocawue opeanuyeckue coeounenus. Ilonumepoi

Amunbl. Ilondarue o0 amuHax. Anudaruyeckue aMmHHbBI, HUX Kilaccudukamus u
HOMEHKJIaTypa. AHWIMH KaKk opraHnueckoe ocHoBaHue. [lonyyenne aHUIMHA U3 HUTPOOEH30Ia.
[IpuMeHeHne aHMIMHA HA OCHOBE CBOWCTB. AMHUHOKHCJI0THI. AMHHOKHUCIIOTHI KaKk aM(oTepHbIe
OU(yHKIIMOHAIIbHBIE OPraHUYECKHEe COCJUHEHUs. XHMHYECKHE CBOMCTBa aMHUHOKHCIOT:
B3aMMOJICICTBUE C MLIEJOYaMM, KHCIOTaMU W APYr ¢ ApyroM (peakuusi MOJIMKOHACHCALUN).
IlenTuanas cBs3p ¥ nonunentuasl. I lpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBONCTB.

Beaxu. IlepBuuHas, BTOpHYHAs, TPETUYHAs CTPYKTYpbl OeNKOB. XHMMHUYECKHE CBOHCTBA

OCJIKOB: TOpEHWe, IeHATypalus, TUIPOJU3, IBETHBIC peakiuu. buonormdyeckue QyHKIUN
OEJIKOB.

IMoammepsl. benku u nonucaxapupl Kak OMOIOTUMEPHI.
ILnacTmaccesl. IlomydyeHue mnoaMMepoB peakUMEH IMOIUMEPU3alMd U TOJUKOHIEHCALUH.
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TepMomuiacTuuHbIE ¥ TEPMOPEaKTUBHBIE MIacTMacchl. [IpencraBureny miuacTmace.

Bosokna, wux kuaccupukanus. IlomydyeHue BoIOKOH. OTHeNbHBIE MPEACTABUTEIN
XUMHUYECKUX BOJIOKOH.

Hemoncmpayuu

BzanmogeiicTBre aMMHaKa M aHUJIMHA C COJITHON KHUCIIOTOM.

Peakmust anunmHa ¢ OpOMHOI BOAOH.

JlokazaTenbcTBO HaMM4Ms ()yHKIIMOHAIBHBIX TPYIII B pACTBOPaX aMUHOKHCIIOT.
PactBOpeHue u ocaxaeHne 6EIKOB.

L{BeTHBIC peakuu OEIKOB.

I'openue nTuybero nepa v WEpPCTAHON HUTH.

Jlabopamopnusie onvimul
PactBopeHue 0enkoB B BoJE.
OO6Hapy:xeHune 0elIKoB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypauus pacTtBopa Oelka KypUHOTO Siilla CIIUPTOM, PACTBOPAMHU COJEH TSHKENBbIX
METaJUIOB U MPU HArPEBaHUHU.

Ilpakmuueckue 3anamus

Pemnrenune sxcriepuMeHTATBHBIX 33/1a9 HA UACHTU(UKAIINIO OPTaHHYECKUX COSAMHEHUH.
Pacno3naBanue niacTMacc ¥ BOJIOKOH.

Ilpogpunvusvie u npogheccuonanvno 3nauumple 31eMEHmMbl COOEPHCAHUA.
AMMHOKanpoHOBast KucioTta. KanpoH kak npeacTaBuTesb MOJIMaMUIHBIX BOJIOKOH.
Hcnonp30Banue ruiposm3a OSJIKOB B MPOMBIIUICHHOCTH. [10IMBUHUITXITOPHI,

nonuteTpadropatuieH (teduion). @eHomodopmanbaerunbie miacrMacesl. Lemrynona.
[TpoMBINITICHHOE TPOU3BOICTBO XUMHYECKHX BOJIOKOH.

OO0mas 1 HeoOpraHu4ecKass XuMust
2.1. OcHogmnbie noHsamus u 3aKOHbL XUMUU

OcHoBHble mnoHATHA xuMuHM. BemectBo. AtoM. Monekyna. XUMHUYECKUNA DJIEMEHT.
Annorponus. Ilpocteie u cioxHble BemiecTBa. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB

BCIIICCTB. XUMUYEeCKHE 3HAKH U (pOpMYJ'H)I. OtHOCUTENIbHEIE aTOMHAS U MOJICKYJIsIpHasd MaccChbI.
Komunuecto BCIICCTBA.

OcHOBHbBIE 3aKOHBI XHMHNH. CTCXI/IOMeTpI/ISI. 3akoH COXPAaHCHUS MACChl BCIICCTB. 3akoH

MIOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOM CTPYKTypbl. 3aKOH ABOrajpo M CIEICTBHUS U3
HETO.

PacuerHple 3amaun Ha HaxXOXJIEHHE OTHOCHTEIBHON MOJIEKYIISIPHOM MAaccChl, ONpeAeTeHHe
MacCOBOM JOJM XUMUYECKUX JIEMEHTOB B CII0)KHOM BEIIECTBE.

Hemoncmpayuu

Monenu aToMOB XUMHUYECKUX JIEMEHTOB.

Mogenmu MOJEeKyJ TPOCTBIX M CIOXHBIX BemecTB (mmapoctepkHeBble u  CTroapra—
bpurneba).

Kouekmust MpoCThIX U CIIOXKHBIX BelecTB. HekoToprle BemecTBa KOJIMIeCTBOM | MOJIb.

Mopaens MOISIpHOTO 00BEMA Ta30B.

Annorponust hochopa, KUCIOpoia, 0JI0BA.

Ilpoghunvusvie u npogheccuonanvno 3navumole r1eMEeHNbL COOEPIHCAHUA. ATITOTPOITHBIE

MoauduKauu yriepoaa (aamas, rpadur), Kuciopoa (KUCIopo, 030H), 0JI0Ba (cepoe u

Oenoe 0110B0). [ToHSITHE 0 XUMUYECKOW TEXHOIOTHH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

2.2. [lepuoouueckuii 3axon u Ilepuoouueckasn cucmema xumuueckux snemenmos J{.H.
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Menoeneesa u cmpoenue amoma

IMepuonuueckuii 3axkon .M. MengeaeeBa. Ortkpeitue J[.UMN. MengeneeBbim
[Tepuognueckoro 3akoHa. llepmommueckuit 3akoH B QopmynupoBke .M. MeHnneneesa.
[lepuognueckass Tabnauma XUMHYECKUX  DJIEMEHTOB —  rpaduueckoe  OTOOpa)xkeHHe
NEPUOINYECKOT0 3aKoHa. CTPYKTypa MEpUOINUECKON TaOIHIIbI: epUoabl (Majble ¥ OOJbIINE),
TpyIIIBI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.U. Menoeneesa. AToM — Cl0XHasi 4acTULA.
Snpo (MPOTOHBI U HEUTPOHBI) U 3JEKTpoHHAs obOosouka. M3otombl. CTpoeHHE 3IEKTPOHHBIX
000JIOYEK AaTOMOB DJJIEMEHTOB MaJbIX MepHoJ0B. OCOOCHHOCTH CTPOCHHUS SIEKTPOHHBIX
000J10Y€K aTOMOB JJIEMEHTOB OOJBIIMX MEPUONOB (TEPEXOAHBIX 3JIeMEeHTOB). [loHsTHE 00
opOuTassx. S-, p- u d-opouTau. DJICKTPOHHBIC KOHOUTYpPAIIMYA ATOMOB XMMHUYECKUX 3JICMEHTOB.

CoBpemennas opmynupoBka [leprnoauueckoro 3akona. 3Hauenue llepuoanueckoro 3akoHa
u Ilepuonnueckon cucreMbl XUMUYECKUX deMeHTOB .M. MeHneneesa sl pa3BUTUS HAyKH U
MMOHUMAaHUS XUMHUYECKON KapTHHBI MUPA.

Hemoncmpayuu

Paznansie ¢popmsl [leproamueckoii cucreMsl xumudeckux 3iaementoB JI.M1. Menzaeneesa.
Junamuueckue Tabnuiel A1 MoaenupoBanus [lepuonnyeckoil cucteMbl. DIeKTpU3aLus

T€J U UX B3aUMOJCHCTBHE.

Jlabopamopmubutii onvim

MonenupoBanue nocrpoeHus lleproanueckoil TabnuIbl XUMUYECKUX JIEMEHTOB.
Ilpocpunvuvie u npogheccuonanvno snauumole 31emenmol cooeprcanus. PagnoakTUBHOCTb.
Hcnonp30BaHne paJuOAKTUBHBIX U30TOIIOB B TEXHUYECKUX LIENIAX. PEHTT€HOBCKOE M3ITydeHue
U €r0 UCII0JIb30BaHKUE B TEXHUKE U MeIUIMHE. MoienpoBaHue KaKk METOJl IPOrHO3UPOBAHUS
CUTyall! Ha IPOU3BOJICTBE.

2.3 Cmpoenue sewyecmea

Honnasi xumuyeckasi cBsi3b. Katnonsl, ux o0pa3zoBaHue U3 aTOMOB B pe3yJibTaTe Ipoliecca
OKHUCJIEHUsA. AHHMOHBI, X OOpa30BaHME U3 aTOMOB B pe3yJbTaTe IMPollecca BOCCTAHOBIICHUS.
HNoHHas cBsA3b Kak CBSI3b MEXKAY KAaTHOHAMUM W aHUOHAMHM 3a CYET DJIEKTPOCTaTUYECKOTO
nputsbkeHus. Kiaccugukanuss MOHOB: MO COCTaBy, 3HAaKy 3apsia, HAIWYUIO THUAPATHOU
ob6onoukn. HoHHbIE KpucCTauinyeckue pemeTkd. CBOWCTBAa BEHIECTB C HOHHBIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBanienTHasi xuMHuyecKas CBsI3b. MexaHu3M 00pa3oBaHUs KOBAJEHTHOW CBSI3U
(oOMEHHBIH U TOHOPHO-AKIIETITOPHBIN). DIEKTPOOTpUIIATEIbHOCTh. KOBaJeHTHBIE MOJSpHAs U
HEMOJIApHAs  CBsI3U. KpaTHOCTh  KOBAJEHTHOW CBA3UM. MOJNEKYJSIpHBIE H  aTOMHBIE
KpUcTajuinueckue pemerkd. CBONCTBa BEIIECTB C€  MOJEKYJSIPHBIMU M QTOMHBIMH
KPUCTAJUTMYECKUMU PEIIETKAMMU.

Mera/uinyeckass CBfI3b. MeTalinyeckas KpUCTaUIMUECKas pelieTka M MeTajulndecKas
XHUMHYECKas CBsA3b. OU3MUYSCKHUE CBOMCTBA METAJIJIOB.

ArperaTHbie COCTOSIHHS BellleCTB M BOJOPOHAsI CBSI3b. TBepoe, KUAKOE U ra3000pa3Hoe

cocTosiHUs BemlecTB. llepexon BemiecTBa M3 OJHOTO arperaTHOrO COCTOSIHUSL B JIPYTOE.

BonoponHas cBs3b.

Yucrble BemecTBa U cMecH. [lonarre o cmecu BeniecTB. |'OMOreHHbIE M TETEPOTEHHBIE CMECH.
CocTtaB cmeceii: 00beMHasi 1 MaccoBasi JOJIH KOMIIOHEHTOB CMECH, MacCcoBas A0JIs MpUMecei.

Nucnepcuble cucrembl. [lonstue o gucnepcHoit cucreme. [ucmepcHas daza wu

mucrniepcuoHHast cpena. Kmaccuduxarnust aucniepcHbix cucteM. [loHSATHE O KOJUIOMIHBIX

CHCTEMAX.

Jemoncmpayuu

26



Mogenp KpUCTaUIMYECKON PEIIETKH XJIOpUAa HaTPUs.

OO6pa31pl MUHEPAJIOB ¢ MOHHOW KPUCTATMYECKON PEeIIeTKON: KalbluTa, raauTa. Moaemnu
KPUCTAJUTMYECKUX PEHIETOK «CYXOro JibJia» (MU Hojaa), anmasa, rpaduta (Miu KBapiia).
[TpuOopb! HA KUAKUX KpUCTAILIAX.

OOpa3ibl pa3IMYHBIX JUCIIEPCHBIX CHCTEM: 3MYJIbCHUU, CYCICH3UM, a’po3ojied, Teined u
30JIEH.

Koarynsmus. Cunepesuc. Dpdekt Tunmans.

Jlabopamopnuvie onvimut
[IpuroroBneHue cycrieH3uu KapOoHaTa Kajablys B Boje. [lomyueHne sMyIbCui MOTOPHOTO
Mmacia. O3HaKOMIJIEHHE CO CBOMCTBaMU AUCHEPCHBIX cucteM. Ilpoghunvnoie u
npogheccuonanvHo 3nauumvle 3nemenmol cooeprcanus. 11onsp-
HOCTB CBSI3M U NOJIApPHOCTH MouieKybl. Konnencanus. Tekydects. Bo3ronka. Kpucramim-3anus.
CyOnumanus u necyonumanus. AHOMaIUU (U3NYECKUX CBOMCTB BOIBL. JKHAKHE KPUCTAIIBL.
MuHepalibl ¥ FOpHbIE HOPOJbl KaK MPUPOJHBIE CMECH. DOMYJIbCUM U CyCIEH3UHU. 3011 (B TOM
yuciie a3po3oin) u renu. Koarynsauus. Cunepesuc.

2.4 Booa. Pacmeopwi. Dnekmponrumuueckas OUccoyuayusl

Bona. PacrBopbl. PacrBopenme. Boma kak pacrBopurens. PacTBOpMMOCTH BELIECTB.
HacpliienHble, HEHACBHIIEHHBIE, IEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTb PAacTBOPUMOCTHU
Ia3oB, )KI/II[KOCTef/'I W TBCPAbIX BCIICCTB OT PA3JIMYHBIX (1)aKTOpOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA.

BHEKTPOJH/[TI/I'—ICCK%IH Aucconvanus. BJ'ICKTpOJ'II/ITBI H HCIJICKTPOMUTLI. 9J'ICKTpOJ'II/ITI/I‘ICCKa$I
Jucconuanus. MexaHu3MbI SHCKTpOHHTHHGCKOﬁ Jucconuanuu ajis1 BEIECTB € pa3jIMdYHbIMU
THUIIAMH XUMHYECKOM CBS3H. FI/II[paTI/II)OBaHHI)IG U HETUAPATUPOBAHHBIC HOHBI. CrerneHb
BHGKTpOHI/ITI/I‘{CCKOﬁ Jucconranuu. CuibHbBIE U clIa0bIe QJICKTPOJIUTEI. OCHOBHBIC
IMMOJIOKCHHA TCOPUU BJICKTpOJIPITI/I‘{eCKOfI JUCCOIHMAaIIH. KI/ICJ’IOTI)I, OCHOBAHUA MU COJIM KaK
SJICKTPOJINTHI.

Hemoncmpayuu

PactBOpuMOCTSH BeleCcTB B BOJIE.

CobupaHue ra30B METOJIOM BBITECHEHHS BOJIbl. PacTBOpeHue B BoJie CEpHOM KUCIOTHI U

cosieit ammoHus. OOpa31bl KPUCTAJUIOTUIPATOB.

N3roroBiieHNE TUIICOBOM MOBSI3KHU.

HcnibiTanue pacTBOPOB AJIEKTPOIUTOB M HEAIEKTPOIUTOB HA MPEIMET JUCCOIHAITIH.

3aBUCUMOCTD CTENEHU AJIEKTPOIUTUUECKON TUCCOUUAINH YKCYCHON KUCIOTBI OT

paszbaBiieHHs pacTBOpa.

JIBUKeHHE OKpalIEeHHBIX MOHOB B 3JIEKTpUUeCKOM mosie. [Ipurorosnenne xecTkoi BOAbI U

YCTpaHEHHE €€ )KECTKOCTH. IOHUTHI.

OO0pa3ipl MUHEPATbHBIX BOJ PA3TUYHOTO HA3HAYCHHS.

Ilpakmuueckoe 3anamue

[IpuroroBieHue pacTBopa 3aJlaHHOM KOHLIEHTPaIUH.

Ilpoghunvusvie u npogheccuonanvho 3Hauumble r1emenmol cooeprcanus. Pac-
TBOpEHHE KaK (U3UKO-XUMHYECKH mporecc. TeruoBbie 3()QeKTsl Mmpu pacTBOPEHUH.
Kpucranmnoruapartel. Pemenne 3amad Ha MaccOBYIO JIOJIIO PAacTBOPEHHOTO BEIIECTBA.
[IpumeneHne BOABI B TEXHUYECKUX MENsAX. JKECTKOCTh BOJBI M CHOCOOBI €€ YCTpaHEHHS.
MuHepanbHbIE BOJIBI.

2.5 Knaccugpurayus neopeanuyeckux coeOuHeHull u ux ceoucmesa
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Kucnorel u ux cBoiicrBa. KucioTel Kak 3J1€KTPOJIUTHI, UX KIACCU(PUKALUS [0 PA3IUYHBIM
MpU3HaKaM. XHMHUYECKHE CBOMCTBA KUCIOT B CBETE€ TEOPUHU DJIEKTPOJUTUYECKON TUCCOIMALINH.
OcoOeHHOCTH B3aUMOJICHCTBUSI KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KUCJIOT C METallaMu.
OcCHOBHBIE CTIOCOOBI TOTYYEHUS KUCIOTHI.

OcHoBanuss U ux cBoiictBa. OCHOBaHMS Kak »dJEKTPOJMTHI, MX KiIaccupuKauus 10
Pa3IMYHBIM IpU3HAKaM. XMMUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPHUHU DIIEKTPOIMTUIECKOU
auccouuanuu. PasnmoskeHue HEpacTBOPUMBIX B BoAe OCHOBaHUN. (OCHOBHBIE CIOCOOBI
MOJy4YEHUSI OCHOBAHUM.

Comu m ux cBoiicrtBa. Conu Kak 371eKkTposuTbl. CojM CpelHHUE, KUCIbIE U OCHOBHBIE.
XUMHUYECKHE CBOWCTBA COJIEM B CBETE TEOPUM DIIEKTPOJUTHYECKON aucconuranuu. CrocoOsbl
MOJy4YEeHUS COJIEH.

I'upponus comnent.

Oxcuapl U ux cpoiictBa. ConeoOpasyromue u HecolieoOpasyromme OKcuabl. OCHOBHBIE,
amoTepHble U KHUCIOTHbIE OKCHJbL. 3aBUCHUMOCTh XapaKTepa OKCHIA OT CTEHEeHH OKHUCIICHHS
o0pa3yroImiero ero MeTajia. XUMHYECKHE CBOMCTBA OKCHIOB. [loirydeHne oKCHIOB.

Hemoncmpayuu

B3aumoneincTBue a30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KMCIJIOT C METaJJIaMU.

['openne docdopa n pacTBOpeHHE MPOTYKTa TOPEHUS B BOJIE.

[Tonyuyenue u cBoiicTBa amdorepHoro ruapokcuaa. Heobpatumslil ruznponus kapouia
Kanpiusa. OOpaTUMBIN THAPOIIU3 COJICH PA3IMYHOTO TUTIA.

Jlabopamopnuie onvimol

HcnbiTanue pacTBOPOB KUCIOT MHAMKATOPaMK. B3anMoaeicTBre METAIIIOB C KUCIIOTaMH.
B3aumonencTBue KUCoT ¢ OKCUIaMHu METaIoB. B3anMoaelcTBue KUCIOT ¢ OCHOBAaHUSIMMU.
B3aumonencTsue KUCIOT ¢ COISIMH.

HcnpiTanue pacTBOpOB LIENIOYEH MHAMKATOpaMu. B3anMoaelcTBHE MIEI04Ye C COJIIMH.
Pa3nosxeHne HepacTBOPUMBIX OCHOBaHUM. B3anMopelcTBre coiel ¢ MeTalIaMu.
BzaumoperictBue coneit aApyr ¢ Apyrom. ' uaponus conen pa3iMaHoro TUIA.

Ilpogpunvnvie u npogheccuonanvno 3nauumple 31eMeHmMbl COOEPHCAHUAL.

[TpaBuna pa3daBneHus: cepHoil KUCIOTHL. Mcronp3oBaHNe cepHON KUCTIOTHI B
MPOMBIIIJICHHOCTH. EI[KI/IG meJI04u, UuX UCI0JIb30BAHUEC B ITPOMBIIIJICHHOCTH. I'amrenas n
HeraleHasi U3BeCTh, UX MPUMEHEHHUE B CTPOUTENbCTBE. [ UIC u anedacTp, TUIICOBAaHUE.
ITonsitue o pH pactBopa. KucioTtHas, menoyHas, HeMTpaJibHas cpesia pacTBOPOB.

3 Xumuueckue peaxyuu

Knaccupurkanuss XuMuuecKuX peakumid. Peakuuy coeIMHeHUs, Pa3IoKEHUs, 3aMEIICHUS,
obMmena. Katanutudeckue peakiuu. OOpaTumble 1 HEOOpaTUMBbIe peakiui. [ 'oMoreHHsle u
TeTEPOreHHBIC PEAKIINH. DK30TEPMUUECKHIE U SHIOTEPMUUECKHE peakiuu. TermtoBoit aGphext
XUMHYECKHUX peakuui. TepMOXUMHUUECKUE YPABHEHUS.

OKHCIAUTEIbHO-BOCCTAHOBUTEIbHbIe peakuun. CreneHb OKUCIECHUS. OKUCIUTENb |

BOCCTaHOBJIEHHE. BoccTaHoBUTENh U OKHCIEeHHE. MeTol dSIeKTPOHHOTO OamaHca s

COCTaBJICHHS] YPABHEHHI OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIINM.

Ckopocts xumuuyeckux peaknuil. [loHATHE O CKOPOCTM XHUMHUYECKHX pPEAKIHUU.
3aBUCHMOCTh CKOPOCTH XHMHYECKHX pEaKIUH OT pas3audHbIX (AKTOPOB: TPHUPOIBI
pearupyrommx BelIeCTB, UX KOHLUEHTPALMHU, TEMIIEPATYPBI, IOBEPXHOCTH COIMPUKOCHOBEHHS U
HCMOJIb30BAHUS KaTaJIu3aTOPOB.

OO0paTuMOCTh XUMHYECKHX peakuuii. OOpaTuMbie U HEOOPATUMBIC PEAKIIHH. XUMUYECKOE
pPaBHOBECHE U CITOCOOBI €T0 CMEIICHUSI.

Hemoncmpayuu
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[Tpumepsl HEOOpPaTUMBIX peakluid, HAYIIMX C 00pa30BaHUEM OCAaJIKa, Ta3a UIIH BOJIBI.

3aBUCHUMOCTb CKOPOCTH PEAKLMU OT IPUPOJIbI pearupyomux BemecTs. Bzanmoaeiicreue

pPacTBOPOB CEPHON KHUCIIOTHI C PaCTBOPaMH TUOCYJIb(haTa HATPUS Pa3IMYHON KOHIICHTPAIUHU U

TeMIiepaTypbl. MoJieb KUIISIIETO CIIOS.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peaklMy OT MPUCYTCTBUS KaTalu3aTopa Ha IpHUMEpe
pa3IoKeHus NepoKcua BOAOPOIa C MOMOIIBIO0 JUOKCHIa MapraHia 1 KaTraja3bl.

Monenb 37eKTponau3epa.

MOI[GJIB 3JI€KTpOJIH3HOﬁ BaHHBbI JJIA MMOJIYUCHUA aJIFOMHUHUA.

Mosenb KOJIOHHBI CHHTE3a aMMHUAKa.

Jlabopamopnuvie onvimut

Peakuus 3amenieHust Meiu xKelle30M B pacTBOpE MeHOTo Kyrnopoca. Peakiuu, naymiue ¢

0o0pa3oBaHMEM 0CaJiKa, ra3a Wi BOJbI.

3aBUCHUMOCTb CKOPOCTH B3aUMOJICHCTBUSI COJISTHOM KUCIOTHI C METAJNIAMU OT UX MPUPO/IBI.

3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBUS IIUHKA C COISTHON KHUCIOTOM OT €€ KOHLEHTPALIUH.

3aBUCUMOCTh CKOpOCTH B3aumojencTBus okcuga wmeau (II) ¢ cepHoit kucmoToit oOT
TEeMIIEPaTypHI.

Ilpogpunvuvie u npogheccuonanvho 3HauuMble 371eMEHMbL COOEPIHCAHUA.
[TonsiTHE 00 A5IEeKTpONIH3E. DIEKTPOIU3 PACIIIABOB. DJIEKTPOIU3 PACTBOPOB.
DIIEKTPOIUTUYECKOE MOTyUeHNEe altoMUHUs. [[pakTHueckoe NpuMEeHEHHUE 3JIEKTPOIIN3a.
["anbBanomiactuka. ['anpBanocterus. PadmHupoBanue BETHBIX METAILIOB.
Karanus. ['oMorennsie u rereporeHnble karanuszaTopsl. [IpomoTopel. Karanutuueckue siabl.
Nuruburopsr.
[Ipon3BOaCTBO aMMHUaKa: CbIpbe, anmnaparypa, Hay4Hble PUHILIHIIbI

4 Memannvl u Hememaiivl

Metannbl. OCOOEHHOCTH CTPOEHHS aTOMOB U KpUCTAJUIOB. PU3MuecKre CBOMCTBA METAIIIOB.
Knaccudukanus MeTayuioB MO pPa3IUYHBIM TMpH3HAKaM. XHMMHUYECKHE CBOICTBa METaJJIOB.
DNEeKTPOXUMHYECKUN Psiji HApsDKEHUH MeTaiioB. MeTamiorepmust.

OOmme crnocoObl monydeHuss MetaioB. [lonstue o wmeramnypruu. [lupomeramryprus,
TUIPOMETAJLTYPrusl U 3JeKTpoMeTanyprusi. CriaBbl UepHbIE U LIBETHBIE.

Hemeranapl. OcoOeHHOCTH CTpPOSHHS aTroMoB. Hemeraminpl — MpocThie BENIECTBA.
3aBUCHMOCTh CBOICTB TalOr€HOB OT HX TIIOJIOKCHHS B TIEPHOJMYECKON CHCTEME.
OKHUCIIUTENBHBIE H BOCCTAHOBUTEILHEIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS
B PSY JIEKTPOOTPUIIATEITBHOCTH.

Hemoncmpayuu

Kosneknus MeTannos.

B3aumopeiicTBue MeTalsioB ¢ HeMeTaulaMd (oKene3a, IMHKa W QIIOMHHHS C CEpOid,
QTFOMHHHMS ¢ HOJIOM, CYPBMEI C XJIOPOM, TOPEHHUE XKelie3a B XJIope).

['openue meTanmos.

ATIOMUHOTEPMHUSL.

Komnnexkuust HemeramioB. ['openne HemeTamioB (cepsl, docdopa, yris). BeitecHeHne MeHee
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB MX COJICH 00JIee aKTUBHBIMU TaJIOTCHAMH.

Mojens MPOMBIIUIEHHOW YCTaHOBKHM JIJIsi TPOM3BOJACTBA CEPHOM KUCIOTHL. Mojenb meuu
Ui 00knra w3BeCTHsKA. KoJleKnuu TPOIYKIUH CHIIMKATHON MPOMBIIUICHHOCTH (CTEKIIa,
dapdopa, dasiHca, IeMeHTa pa3IMYHBIX MapOK U Jp.).

Jlabopamopnuvie onvimot
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3akaJika U OTIYCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTYpaMH CEporo u OEJIoro 4yryHa.
Pacnio3znaBanue pyn xeinesa.

Ilpakmuueckue 3anamus

[Tonyyenue, coOupaHue 1 paclio3HaBaHHE I'a30B.
Pemienue skcriepuMeHTaIbHBIX 33/a4.

Ilpogunvusie u npogheccuonanvno 3nauumvle INEMEHMbL COOEPIHCAHUAL.

Koppo3ust MeTajijioB: XuMU4ecKasi U JEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTU KOPPO3UHU

OT yCJIOBUH OKpy:karolei cpeasl. Knaccudukanus Koppo3un METauIoB MO pa3IMiHbIM

npu3HakaM. CriocoOBI 32U THI METAJUIOB OT KOPPO3UH.

[Ipou3BOACTBO UyTr'yHa U CTaJIH.

[Tonyuyenne HeMeTaUIOB (PAKIMOHHON MEPEroHKOM MKHIKOTO BO3AyXa U 3JIEKTPOIU30M
PacTBOPOB WJIM PACILUIABOB 3JIEKTPOIUTOB.

CunukartHasi IpOMBILUIEHHOCTh. [Ipon3BOICTBO CEPHOM KUCIIOTHI.

[TpumepHbIie TeMBbI pedepaToB (TOKIAIOB),
WHJIUBHIyaIbHBIX TPOEKTOB

* buorexHosiorus U reHHas uHxeHepus — texnosnorun XXI Beka.

* HanoTexHONOrusl KaKk MPUOPUTETHOE HANPABJICHHE Pa3BUTHS HAYKH U TPOU3BOJCTBA B
Poccuiickoit denepaiumu.

* CoBpeMeHHbIE METO/IbI 00e33apasKMBAHUS BOJIBI.

* AJUIOTpOIHUS METAIIJIOB.

* JKu3Hb U €ATETbHOCTh BEIUKUX XUMHUKOB

* JXuznb u aesrensHocts .M. Menpaeneena.

* «llepuognueckomy 3aKoHY OyIyllee HE TPO3UT PA3PYILICHUEM. ..»

* Cunres 114-ro anemMenTa — TpuyM$p pocCUMCKUX (HU3UKOB-SIIEPIIUKOB.

* M3otomnsl Boxopoaa.

* lcnonb3oBanue paiMOaKTUBHBIX U30TOMOB B TEXHUUECKHUX LIETISX.

* PEHTreHOBCKOE U3ITyY€HHE U €T0 UCIOIb30BAHUE B TEXHUKE U MEIUIIMHE.

+ [lna3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

* AmopdHbIe BelIecTBa B MIPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpyXKaromeld cpeapl OT XHUMHYECKOro 3arpsisHeHus. KojaudecTBeHHBIC
XapaKTEPUCTUKH 3arps3HEHUST OKPYIKAIOIIEH Cpesbl.

* Ilpumenenue TBepAOTrO U razoodpazHoro okcuaa yriaeposaa (IV).

* 3amuTa 030HOBOr'0 3KpaHa OT XMMUYECKOTO 3arpsi3HEHHUS.

* I'pyboaucnepcHble CUCTEMBI, X KiIacCU(UKALMS U HCIOIb30BaHUE B PO(ECCHOHATIBLHOM
JeATETbHOCTH.

* Kocwmernueckue renu.

* IlpumeHeHuE CyCcrieH3Ul U YMYJIbCHI B CTPOUTENBLCTBE.

* MuHepalibl ¥ TOPHBIE TTOPOIBI KAaK OCHOBA JIUTOC(HEPHI.

» PacTBOpbI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boga kak peareHT u cpefa ik XUMHAYECKOTo MpoIiecca.

* Xuzsb u nesarenvHocts C. Appennyca.

* Bxiag 0Te4eCTBEHHBIX YUCHBIX B Pa3BUTHE TEOPUU DIICKTPOIUTUUECKON JUCCOIHAITIH.

* YcTpaHeHHe )KeCTKOCTH BOJIbI HA MPOMBIIIIIEHHBIX MPEANPUSITHSIIX.

* CepHas KHCIIOTa — «XJI€0 XUMHUECKOU MPOMBIIIJICHHOCTH.

* Hcnonp3oBaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATUAX PA3TUIHOTO TPOPUIIS.

*  OxcHIIbI ¥ CONU KaK CTPOUTEIBHBIC MATEPUATIBI.

* Hcropus rumnca.
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» IloBapeHHas COJIb KAK XUMHUYECKOE CHIPBE.
* MHoroiaukuii kKapOoHaT KanbLus: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
* Peakuuu ropenust Ha IPOU3BOJACTBE U B OBITY.
* BupryasbHOE MOACIUPOBAHNE XUMUYECKUX IIPOLIECCOB.
* DJIEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB.
* DJIEKTPOJIN3 PACILUIaBOB IEKTPOJIUTOB.

* IlpakTHueckoe  HpPUMEHEHME  JIEKTPOJiM3a:  papUHUPOBAHUE,  TAJIbBAHOIIIACTUKA,
raJbBaHOCTETHS.

* Hcropus nosydeHus U IpOU3BOACTBA aTFOMUHUS.

*  DIEKTPOJIMTHYECKOE OJTYUYCHHE U paQUHUPOBAHUE MEIH.

* Xuznb u gesrenpHOCTh I, [{9BH.

* Posib METAJJIOB B MCTOPUM YEJIOBEYECKOM LUBHIM3ALMU. VICTOpHsS OTE4EeCTBEHHOM 4EepHOMU
MeTaJryprud. COBpEMEHHOE METAJUTYPrUYECKOE IIPOU3BOJICTBO.

* Hcropus OTE4EeCTBEHHOM LBETHOM MeETaUIypruu. Posib METa/uloB M CIUIABOB B HAy4HO-
TEXHUUYECKOM IpOrpecce.

* Koppo3sust MeTanioB 1 criocoObl 3alUThl OT KOPPO3HUH.

* HueprHble min 61aropoiHbIE ra3bl.

* Poxxnaromue coinm — IrajJoreHsl.

* Hcropus MBEACKON CIIMYKHU.

* lcTopus BO3HUKHOBEHHMS M PA3BUTHUS OPTaHUYECKON XUMUH.

» JKusns u pestensHocTs A.M. ByTneposa.

* Bwutanusm u ero kpax.

* Ponb 0Te4eCTBEHHBIX yUYEHBIX B CTAHOBIECHUH U PA3BUTUU MUPOBOI OPraHU4YECKONW XUMHH.

* CoBpeMeHHBIE ITPE/ICTABICHUS O TEOPUH XUMUYECKOT'O CTPOEHUSI.

*  DKOJIOTMYECKHE aCIIEKThI UCII0JIBb30BaHNUs YTIEBOIOPOJAHOIO CBIPBSI.

* DKOHOMHYECKHE AaCIEKThl MEXKIYHAPOJHOTO COTPYAHMYECTBA [0  MCIIOJIb30BAHUIO
YIJIEBOJOPOAHOTO CHIPBSI.

* Hcrtopust OTKpBITUS M Pa3pabOTKU Tra3oBbIX U HE(PTAHBIX MECTOpOXIeHHH B Poccuiickoit
denepanuu.

*  XuMUS yriIeBOJOPOJHOTO ChIpbs U MOs Oyayias npodeccus.

*  YTIneBogopOAHOE TOIUIMBO, €0 BU/bI U HA3HAYCHHUE.

* CuHHTeTHYECKHE KaydyKHu: HCTOPHUS, MHOT0OOpa3ne U NepCrHeKTUBBI.

* Pe3nHOTEXHMYECKOE IPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.

» (CBapo4HOE IPOU3BOJCTBO U POJIb XUMHUH YIJIEBOAOPOJOB B HEM.

* Hedrp u ee TpaHCHOPTHPOBKA KaKk OCHOBa B3aUMOBBIFOJJHOTO MEXKIYHAapOJHOTO
COTpYAHUYECTBA.

Pazgean BUOJOT'US

Brenenue

OOBeKT u3yuyeHus OMOIOruu — KuBast pupoJa. [Ipu3HaKK KUBBIX OPraHU3MOB M UX
MHOrooOpasue. YpoBHEBasi OpraHu3alus KUBOU MPUPOIBI U SBOIONHS. MeTo bl TO3HAHUS
XKHUBOH Mpupobl. O01IMe 3aKOHOMEPHOCTH Orostoruu. Posib 6uonoruu B opMUpoBaHUN
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA U MPAKTUYECKOHN AESITEIBHOCTHU JTHOJAEH.
3HayeHue OUOJIOTUH NPH OCBOEHUH MPO(ECCHii U CTIEUAILHOCTEHN CpeTHero
po¢eCCHOHATHHOTO 00pa30BaHUS.

JdemoHcTpaumnu:

buonoruueckue cuctemMbl pa3HOTO YPOBHS: KJIETKA, OPraHU3M, MOMYJISIHS, SKOCUCTEMA,
ouocdepa.
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[{apcTBa XMBOM PUPOJIBI.

1.YUEHHUE O KJIETKE

Xumuueckasi opranusanus kinetku. Kiietka — sneMeHTapHas *uBasi CUCTEMA U OCHOBHAs
CTPYKTYpHO-(QYHKIIMOHAIbHAS €MHHIIA BCEX JKUBBIX OPraHM3MOB. XUMHUYECKasi OpraHU3aIis
KJ1eTKu. OpraHn4ecKue U HEOPraHUYECKHUE BEIIECTBA KIETKU U AKUBBIX OpraHu3MoB. benku,
YIJIEBOJIbI, JIUIN/IbI, HYKJIEMHOBBIE KUCIOTHI U UX POJIb B KIIETKE.

Crpoenue u pyHKIHH KIeTKH. [[pokapuoTHyecKue u SyKapruoTHIECKIE KISTKH. BUpyChI Kak
HekJIeToYHas (hopMa KU3HU U uX 3HadueHue. boprOa ¢ BupycHbiMu 3a6oneBanusmu (CITNI u
ap.) Luromnasma u kierounas MemOpana. OpraHouabl KJIETKH.

OOMeH BelecTB U NMpeBpallleHue YHepTruu B kieTke. [lnactuueckuii u sHepreTuieckuii 0OMeH.
Crpoenue u ¢pyukmnuu xpomocoMm. [IHK — HOocHuTens HacneACTBEHHON HHPOPMAIUH.
Permukanus [IHK. I'en. 'enerndeckuii kox. buocuaTes Oenka.

XKuznennslit nukia kietku. Kietku u ux pasHooOpasue B MHOTOKJIETOYHOM OpTraHU3ME.
Kiierounas Teopust CTpoeHHsI OPraHU3MOB.

JdemoHcTpaumnu:

Crtpoenue u crpykrypa 6enka. Ctpoenue monekyn JJHK u PHK. Pennukanusa JTHK.

CxeMmbl P HEpreTuUecKoro ooMeHa 1 OMocuHTe3a Oenka.

CtpoeHue KIETOK MPOKapUOT U SYKapuOT, CTPOEHUE U MHOTOOOpa3ue KIETOK PacTeHUN U
KUBOTHBIX.

Crpoenue Bupyca.

IIpakTHYeckne 3aHATHSA:

[Ipaktuueckas pabota Nel « CTpykTypa OelIKOBOW MOJIECKYIIbD.

JlaboparopHast pabota Ne 1«V3yueHnne CTpOCHHS KIIETKH MTOJI MUKPOCKOIIOM)).

2.0PT’AHU3M. PASMHOXEHUWE U UHIUBUAY AJIbBHOE PASBUTUE OPTAHU3MOB
Pasmuoxenune opranuzmoB. Opranusm — enHoe 1eaoe. MHOroodpasue opraHu3MoB.
Pa3zmHOXkeHMe — BakHelIIIee CBOMCTBO ®KUBBIX opranu3mMoB. [lonoBoe u 6ecromnoe
pa3MHOXKEHHUE.

Murto3. Meiio3. OOpa3oBaHue TOJIOBBIX KJIETOK M OIUIOAOTBOpeHue. MHAuBHIyaabHOE
pa3BUTHE OpraHu3Ma. IMOPUOHAIBHBIN 3Tan oHTOoreHe3a. OCHOBHBIC CTAUN IMOPHUOHATHLHOTO
pa3zButus. CXOJCTBO 3apoAbIlIEH MPEACTABUTENEH Pa3HBIX TPy MO3BOHOYHBIX KaK
CBUJETENBCTBO UX 3BOJIOLMOHHOIO pojcTBa. [IpuunHbI HapylIeHUH B pa3BUTUM  OPTaHU3MOB.
WNuauBuayansHOE pa3BUTHE YesoBeka. PenpoaykTuBHoe 310poBbe. [locnencreus BnusHus
QJIKOT0-J15l, HUKOTHHA, HAPKOTHYECKHX BEIIECTB, 3arpsI3HEHUS Cpeibl HA pa3BUTHE YEJIOBEKA.
JdemoncTpanum:

MHoroo6pa3ue opraHu3MoB.

OOMeH BellecTB U IpeBpallieHue YHEPTruu B kiieTke. PoTocuHTes.

®dororpaduu cxeM cTpoeHHs: XxpoMocoM. Cxema CTpOeHHUs I'eHa.

Jenenue knetku. MuTos.

becnionoe pasmHoxxenne oprann3zMoB. OOpa3zoBaHNE TTOJIOBBIX KIETOK.

Metios.

OmnonoTBopenue y pacteHuil. THAMBUAyanbHOE pa3BUTHE OpraHU3Ma.

Tunsl TOCTAIMOPUOHATEHOTO PA3BUTHSI )KUBOTHBIX.

IIpakTHYecKkoe 3aHATHE:
[IpakTuueckas pabora No2 «Cx0AcTBO 3apObIIIEii TO3BOHOYHBIXY.

3.0OCHOBBI 'EHETUKHU U CEJIEKIIN

OCHOBBI yUeHHS O HaCJIEACTBEHHOCTU U U3MEHUYUBOCTH. ['€HETHKA — HayKa 0 3aKOHOMEPHOCTAX
HAaCJIEACTBEHHOCTH U U3MEHYUBOCTH OpraHu3MoB. I'. MeH1e11p — OCHOBONOJIO)KHUK T€HETHKH.
I'eneTnyeckass TEPMHMHOJIOTHS W CHUMBOJIMKA.
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3aKoHBI TeHEeTUKH, ycTaHoBJIeHHBIE . MenaeneM. MoHoruGpuaHoe u AUruOpuaHoe
CKpelIuBanue XpoMOCOMHAs TEOPUS HACIEeACTBEHHOCTH. [ eHeTurka mnona.

3HaueHue reHeTHKHU I CeJIEKIINN U MeauIHbl. HacnencTBeHHble 00JIe3HH YelI0BEKa, UX
MPUYMHBI U TPO(UTAKTHKA.

3aKOHOMEPHOCTU N3MEHYMBOCTH. HacnencTBeHHast, Wiy reHoTUIHYecKasi, i3MEHUYUBOCTb.
MonudukarnonHas, WM HeHAacIeACTBEeHHAsI, U3MEHYMBOCTh. | eHeTHka yenoBeka. [ eHeTnka u
MeauurHa. MaTepuanbHble OCHOBBI HACIEACTBEHHOCTH U U3MEHUMBOCTU. ['eHeTHKa |
SBOJIIOLMOHHAs Teopusd. ['eHeTHKa MOoIyJsALui.

OCHOBBI CEJIEKIIUN PACTEHUH, )KUBOTHBIX U MUKPOOPIraHU3MOB. | 'eHeTHKa — TeopeThuecKas
ocHOBa ceJiekiuu. O0MalTHUBaHUE JKUBOTHBIX M BBIPAIIIUBAHUE KYJIbTYPHBIX PACTEHUM —
HavalbHbIe Tanbl cenekiun. Yuenue H. V. BaBuiioBa o nenTpax Muoroodpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuid. OCHOBHBIE METOJIBI CEJICKIIMH: THOPUAM3AIMS U
UCKYCCTBEHHBINH 0TOOp. OCHOBHBIE TOCTUKEHUSI COBPEMEHHON CENEKIIUU KYJIbTYPHBIX
pacTeHui, JIOMAIIHUX KUBOTHBIX M MHKPOOPTaHHU3MOB.

buorexHosorus, ee TOCTUKEHUS U IEPCIIEKTUBBI PA3BUTHS.

JdemoHcTpaumnu:

Mounorubpuanoe u nturudpuaHoe ckpeuBanue. [lepekpect xpomocom.

CuennenHoe HacieoBanue. Myranuu.

LlenTpbl MHOT000pa3ust ¥ MPOUCXOKACHUS KyIbTYPHBIX PACTCHUN U JOMAIIHUX )KUBOTHBIX.
I'u6puam3anms. MickyccTBeHHBIH 0TOOD.

HacnencrBennsie 00j€3HU YeIOBEKa.

BnusiHue ankoronan3zMa, HapKOMaHUU, KypEHHs Ha HAaCJI€ICTBEHHOCTb.

IIpakTH4yecKkue 3aHATHS:

[IpakTrueckas padota Ne3 « CocTaBieHUE CXEM CKPEIIIMBAHUS.

Jlaboparophas padota Ne2 «IlocTpoeHue BapualliOHHOTO Psijia U KPHUBOM».

[IpakTuueckas pabota No4 «BrlsiBieHrE MyTareHOB B OKpYKaroIlIen cpeey.

4. TIPOUCXOXIAEHUE U PASBUTUE XXN3HU HA 3EMJIE. DBOJIOLIMOHHOE YYEHUE
[IpoucxoxaeHne n HadyaJabHbIE ATAlbl PA3BUTHS KU3HU Ha 3emie. [ MnoTe3bl NporCX0XKIeHUs
KU3HU. 3ydyeHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3SHUKHOBEHMS, Pa3BUTHS U CYLIECTBOBAHHUS
KU3HU Ha 3emiie. Y CII0)KHEHHE KUBBIX OPTaHU3MOB B IIpoLiecce 3BOIIOIUMU. MHOroo0pasue
KMBOIO MHpa Ha 3eMJe U COBPEMEHHAs €ro OpraHMu3alus.

Wcropus pa3BuTus 3BoMOLUMOHHBIX Uaeil. 3HaueHue padot K. Jlunnes, XK. b. Jlamapka B
Pa3BUTHH HBOJIIOLMOHHBIX UeH B O1osioruu. DBomonnoHHoe yuenue Y. JlapsuHa.
EctectBennsblit 0T00p. Posib 3BOMIOIMOHHOTO YUeHUs B JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBECHHO-HAYYHON KapTUHBI MUDpA.

Muxkpo3Botonus 1 MakposBostonus. Konnenuus Buna, ero kpurepuu. [lomynsus —
CTPYKTYpHasl EAMHHLIA BUJA U SBOJIIOIMH. J[BHoKyIIMe cuiibl 3BOOLUN. CHHTETHYECKas TEOpUs
sBotonud. MukposBosmorusi. CoBpeMeHHbIe TipeicTaBiienus o BugooodpaszoBanuu (C. C.
Yersepukos, U. W. llImansraysen). Makpossomonus. Jloka3aTeabCcTBa IBOJIOLHNN.
[Ipuunnbl BeIMupanust Bu10B. OCHOBHBIE HaIlpaBJICHUs SBOJIIOIIMOHHOTO MPpOorpecca.
buonorunyeckuit mporpecc 1 OMOJIOTHYECKHA  perpecc.

JdemoHcTpaumnu:

Kpurepun Buga. CTpykTypa nomyJisiuu.

AJanTHBHBIE OCOOEHHOCTH OPTaHU3MOB, UX OTHOCUTEIBHBIN XapakTep. JBOITIOIMOHHOE IPEBO
PacTUTEIBLHOTO MHPA.

DBOIIOIMOHHOE JIPEBO KUBOTHOT'O MHUPA.

[IpencraBuTeny peiKuX U UCUE3AIOIINUX BUAOB PACTEHUN U )KUBOTHBIX.

IIpakTHYecKHe 3aHATHSA:
[IpakTuueckast padota NeS « Onucanue BUJIOB 110 KPUTEPUIM».
JIaGopartophas padota Ne 3 «IIprucrnoco0aeHHOCTh OPraHU3MOB K cpejie OOMTaHUS.
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[TpakTrueckas padota Ne6 « OCHOBHBIE ITyTH ABOJIOIUHU: apoMopd03, HANO0a Al TaIlHs,
JereHepaus.

5.NPOUCXOXIAEHUNE YEJIOBEKA

AHTponorexes. Joironus npuMaToB. COBpeMEHHBIE THIIOTE3bI O IIPOUCX0KICHUN YEJI0BEKA.
Jloka3zaTesbCcTBa POACTBA YEIOBEKA C MIIEKONUTAIOIMMY )KMBOTHBIMU. DTaIlbl 3BOJIIOLIMH
YeIJI0OBEKA.

Yenoseueckue packl. POICTBO M €AMHCTBO IIPOUCXOKIEHUS YeI0BeUeCcKuX pac. Kputuka
pacusMa.

JdemMoHcTpanum:

UYepTel CXOACTBA U pa3INyns YEJIOBEKA U )KUBOTHBIX. YEpThI CXOCTBA YEJI0BEKA U IPUMATOB.
[IpoucxoxaeHue yenoseka. YemoBeyeckue pacsl.

IIpakTHyeckoe 3aHATHE:

[TpakTuyeckas pabora No7 « AHaU3 M OIIEHKA Pa3IMYHBIX THIIOTE3 O MPOUCXOKICHUN
YEIIOBEKA.

6.0OCHOBBI 5KOJIOI'MA
DKOJIOTHS — HayKa O B3aMMOOTHOIICHUSIX OPTaHU3MOB MEXTy COO0M U OKPY>KaIOIIEH CPeoi.

Okonorndeckue (GakTopbl, MX 3HAUYCHUE B KU3HH OPTaHU3MOB. DKOJIOTHUECKUE CUCTEMBI.
BunoBas u npocTpaHCTBEHHAsI CTPYKTypa d3kocucTteM. IIunieBsie cBsA3U, Kpyr BOPOT BEILECTB U
MIpEBpALEHUE SHEPTUU B 3KOocucTeMax. MeXBHU/10BbIE B3aUMOOTHOLLIEHHUS B IKOCHCTEME:!
KOHKYpEHIIMs, CUMONO03, XUITHUYECTBO, apa3uTu3M. MIcKycCTBEHHbIE COO0IIIEeCTBA -
arpo’KOCHUCTEMBI H YPOOIKOCHUCTEMEI.

buocdepa — rinobanpHas skocucrema. Yuenue B. WM. Bepnanckoro o 6uochepe. Posb sxuBbIx
opranu3MoB B 6nocgepe. bruomacca. KpyroBopot BaxHeHIINX OMOTE€HHBIX 3JIEMEHTOB (Ha
pUMepe yriieposa, a3oTa u 1ip.) B Ouocgepe.

buocdepa u uenosek. M3menenus B 6uochepe. [locnencTBus 1esTeIbHOCTH YelIOBEKa B
OKpYy’Karolen cpezne. Bo3aencrare Npon3BOACTBEHHOM AESITEIBHOCTH HA OKPYIKAIOIILYIO CPEAY B
obmacTH cBoei Oyayiei npodeccun.

DKOJIOTUs KaK TeOpeTHUeCcKasi OCHOBA PallMOHAIBHOIO MPUPOI0NOIB30BaHUS U OXPaHBI
npupoasl. Hoocdepa. [IpaBuna moBeneHus ntoieil B OKpysKaroliei mpupoiHoii cpene. bepexxnoe
OTHOIIEHHE K OMOJIOTHYECKUM 00BEKTaM (PaCTEHUSIM U KUBOTHBIM U X COOOILIECTBAM) U UX
OXpaHa.

JdemoHcTpaumnu:

Okonornyeckue GakTopsl U UX BIUSHUE HA OPraHU3MBI.

Me:XBHU10BbIE OTHOLIEHUS: KOHKYPEHIUS, CUMONO03, XUIITHUYECTBO, Napa3UTU3M. SIpycHOCTh
pacTu-TeIbHOI0 COOOIIECTBA.

[TumieBsle enu 1 ceTyu B OMOLEHO3€. DKOJOTUYECKUE MMHUPAMU/IbI.

(Cxema 3KOCUCTEMBI.

KpyroBopoT BelliecTB 1 npeBpailieHue 3Heprun B skocucreme. buocdepa.

Kpyrosopot yriepoaa (a3ota u zip.) B 0uocepe. Cxema arposKOCUCTEMBI.

Oco00 oxpaHsieMble IPUPOAHBIE TeppuTopun Poccuu.

IIpakTHYecKHe 3aHATHSA:

[IpakTuueckas padora Ne§ «CpaBHUTENbHASI XapaKTEPUCTHUKA OMOTE€0IEH03a U arpoI[eHO3ay.
[TpakTruyeckas padora Ne9 « CocraBieHue MUIIEBBIX HEMEH».

7.BUOHUKA

bronuka kak 01HO U3 HanpaBJiIeHU OMOIOTHH U KuObepHeTHKU. PaccMoTpenne OMOHUKOM
ocobenHocTelt Mmophodu3noIornYecKo OpraHu3aluy KUBBIX OPTaHU3MOB U UX HCTIOIB30BAHMS
JUIS CO3JJaHMs COBEPILIEHHBIX TEXHUYECKUX CUCTEM M YCTPOMICTB 110 aHAJIOTUU C )KUBBIMU
CUCTEMaMHU.

JdemoHcTpaumnu:
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Mopenu cki1amgaTol CTPYKTYPBI, HCIIOJIb3yEMOM B CTPOUTENIBCTBE. TpyOUaThie CTPYKTYPHI B
JKUBOU IIPUPOJEC U TEXHUKE.
AspoIMHAMMYECKUE U THIPOIMHAMUYECKUE YCTPOMCTBA B KUBOM IPUPOJAE U TEXHUKE.

Tembl pedpepaToB, TOKIAI0B, UHIUBUIYaIbHBIX IIPOEKTOB.

1)Ycnexu coBpeMEeHHON TeHETHKH B METUIIMHE U 3[paBOOXPAHEHHH.

2)CoBpeMeHHbIE MPECTABICHUS O 3aPOKICHUN KU3HHU. PaccMoTpeHure 1 olleHKa pa3InyHbIX
TUITOTE3 TIPOUCXOKACHHS

3)CoBpemMeHHBIH 3Tal pa3BUTHUs dyeloBeuecTBa. YenoBeueckue pacel. OnacHOCTh pacu3ma.
4)BnusiHue OKpy Karolel Cpe/ibl U ee 3arps3HeHNs Ha Pa3BUTHE OPraHU3MOB.

5)Bausiaue KypeHwus, yrnoTpedaeHHs alKoroisi 1 HAPKOTUKOB POAUTENSIMU Ha YMOPHUOHAIBHOE
paszBuTHe peOCHKa.

6)BuoBoe 1 3KOJOTHUECKOe pa3HOOOpazne OUOoIeH03a KaKk OCHOBA €r0 YCTOHYHNBOCTH.
7)Pa3nu4Hble 9KOJIOTHYECKHE ITMPAMUIbI U COOTHOIICHHUS OPTaHU3MOB Ha KaXKI0M UX CTYIICHHU.
8)Posb mpaBUTEIHCTBEHHBIX U OOIMIECTBEHHBIX AKOJIOTHUECKUX OPTaHU3alUil B COBPEMEHHBIX
Pa3BHUTHIX CTpaHAaX.

9)OnacHocTb 17100anbHBIX HapylIeHu# B ouocgepe. O30HOBbBIE «IbIPBI», KUCIOTHBIE JOXKIHU,
CMOTH H UX TPEIOTBPALICHHE.

Paznea DOKOJIOTI'UA
BBenenue.

OOBeKT U3yyeHUs HKOJIOTUH — B3aUMO/IEIiCTBHE )KUBBIX cucTeM. VicTopust pa3BUTHS
3KOJIOTHH. MeTOI[I)I, HCIIOJIb3YCMbIC B OKOJIOTMYCCKHUX UCCIICAOBAHUAX. Pomb sxostornu B
(hopMHPOBAaHUN COBPEMEHHON KapTUHBI MUPA U B IPAKTUYECKOH J1€ATEIbHOCTH JIHOACH.
3HaueHue 3KOJIOTUU B OCBOEHUU MPOQECCHil U CHEHaTbHOCTENH CpelHero NpohecCUOHaIbHOTO
o0Opa3oBaHHUsl.

l. DKkoJIOorHs KaK HAY4YHAs TUCUMUILJIMHA.

O6mas xoqaorusi. Cpena obutanus u ¢paktopsl cpeabl. O0IuMe 3aKOHOMEPHOCTH
neicTBus pakTopoB cpebl Ha opranusM. [lomymsamus. Okocucrema. buocdepa.

ConnanbHas 3xoqorus. [Ipenmer nzydenus conuansHoi skonorun. Cpena,
OKpYy’Karolas yesoBeka, ee creunduka u cocrosinue. [loHsaTHE «3arpsi3HEHUE Cpeabl».

IpukaagHas 3K0J0rus. DKOJIOTHUECKUE TPOOJIEMBbl: PErHOHANIbHBIE U INI00aIbHbIE.
[Ipu-uynHBI BO3HUKHOBEHUS TTI00AJIBHBIX 3KOJOTHYECKUX ITPOOIIEM.

JdemoHncTpanuu.

Dkosorudeckue (pakTopsl U UX BIUSHUE Ha OPraHU3MBI.

MeXBUI0BbIE OTHOIIEHUS: KOHKYPEHIHS, CUMON03, XUIITHUYECTBO, TAPa3UTU3M.

IIpakTuyeckoe 3ansaTue Nel

«Ornucanye aHTPOIIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOAHBIX JIaHAIapTaxX
MECTHOCTH, OKPY KaroIleH 00y4aromerocs .

Il. Cpena oOuTaHus 4esioBeKa U IKOJOrnYecKasi 0€e301acCHOCTb.

Cpena oduranus desoBeka. OKkpyskaromas 4eJioBeKa cpejia U €€ KOMIIOHEHTHI.
EctecTBeHHas 1 UCKyCCTBEHHAsI cpe/ibl 0OMTaHus yenoBeka. ColnanbHas cpefa.

35



I'opoackas cpeaa. ['opojckas kBapTHpa U TPEOOBAHHS K €€ IKOJIOTHIECKOM
6e3onacHoctu. lllym u BuGpamus B ropoJICKUX ycaoBUsAX. BnusHue nryma u Bubpanuu Ha
3JI0pOBbE TOPOJICKOTO YeIOBEKa.

DKOJIOTUYECKHUE BOIIPOCHI CTPOUTENBCTBA B FOPOJIe. DKOJIOIMUECKUe TpeOOBaHUs K
OpraHu3alliy CTPOUTENIHCTBA B ropojie. MaTepuaibl, UCIIOJIb3yEeMbIE B CTPOUTEIBCTBE JKUIBIX
JIOMOB U HEXXWJIBIX ToMelieHuil. VX sxonoruueckas 6ezonacHocTb. KOHTpOIb 32 KauecTBOM
CTPOUTENHCTBA.

Ceabckas cpena. OcoOCHHOCTH cpeibl OOUTaHUS YEIOBEKA B YCIOBUSAX CEITBCKOM
MecTHOCTU. CenbCKoe X03SHCTBO U €ro 9KOJIOTHYecKre MpoOIeMbl.

JleMoHcTpan U,

Cxema arposKoCUCTEMBI.

IIpakTyeckoe 3ansaTHe Ne2

«Onucanue KUIUIIA YeJIOBEKa KaK HCKYCCTBEHHOM 3KOCHCTEMBD».

111. KoHuenuust ycTOHYUBOro pa3BuTHSI.

Bo3HuKkHOBeHHE KOHIENIIMU YCTOHYMBOTO Pa3BUTHS. [ 100abHble 9KOI02UYeCKUe
npobremvl u cnocodwl ux pewenusi. Bo3HUKHOBEHUE SKOJIOTUIECKHUX TMOHATHH «yCTOMYHMBOCTHY
U «yCTOMYMBOE PA3BUTHEY.

«YcroitunBocTh M pa3BuTHe». CriocoObl pelIeHns IKOJIOITMUECKUX MPo0IeM B paMKax
KOHLIENIHNH «Y CTOMYMBOCTb U Pa3BUTUE». DKOJOTUYECKUN CIe U UHJIEKC YE€JI0OBEYECKOTO
pa3BUTHS.

JdeMoHcTpanmm.

Hcnonp30BaHue pecypcoB U pa3BUTHE YEJIOBEUYECKOIO [TOTEHIIMAA.

NHneke «KuBOU ILUTAHETHD.

DKOJIOTUYECKUH CIIeI.

IIpakTuyeckoe 3ansaTue Ne3

«PenieHune 3K0I0rM4ecKux 3aja4 Ha yCTOMUYUBOCTb U PA3BUTHE.

IV. Oxpana npupoasbl.

IIpupoaooxpanHas AeATeAbHOCTD. Vcmopus oxpanvl npupoowvt ¢ Poccuu. Turbl
OpraHM-3alMi, CIOCOOCTBYIOUINX OXpaHe NMpupoAbl. Ocob60 oxpaHseMble TPUPOIHbIE
TEPPUTOPUU U UX 3aKOHOJATEINIBHBIN CTaTyC. DKOJOTUYECKHE KPU3KUCHI M IKOJIOTHYECKHE
CUTyaluu. JKoyoruueckue npobaemsl Poccun.

IIpuponnsie pecypcebl 1 uX oxpana. [[puponHo-TeppUTOpHaIbHBIE ACTIEKTHI
AKOJIoTHYeCKUX Tpodiem. [Ipupoanabie pecypcsl u crnocoObl ux oxpanbl. OXpaHa JECHBIX
pecypcoB B Poccun. Bo3M0OKHOCTH ynipaBiieHUs SKOJIOTHYECKMMHU CHCTeMaMH (Ha IpuMepe
JIECHBIX OMOTEOIIEHO30B U BOJIHBIX OMOLIEHO30B).

JdemoncTpanuu.

SpycHOCTh pacTUTENBHOTO COOOIECTBRA.

[TueBsie 1ienu u cetu B OMOLIEHO3E.

KpyroBopoT BeliecTB 1 npeBpalieHue 3JHEPruu B SIKOCUCTEME.

Oco60 oxpaHsieMble IPUPOIHBIE TeppuTopun Poccun.

IIpakTuyeckoe 3ansiTue Ne4

«CpaBHUTEIBHOE OMMCAHUE ECTECTBEHHBIX IPUPOAHBIX CUCTEM U arpO3IKOCHUCTEMBD.

[IpumepHbIE TEMBI TOKIATO0B.
1)Bo30o0HOBIIsSIEMBbIE 1 HEBO30OHOBIISIEMbIE PECYPCHI: CIIOCOOBI pelIeH s TPOOIEMbI
HCUEPIIAEMOCTH.

3) Ucropus u pa3BuUTHE KOHIETIIUN YCTOHYNBOTO Pa3BUTHSL.
4) Okpy>karolasi cpefia 1 €e KOMIOHEHTHI: pa3JIM4HbIe B3IJIAJIbl HAa OJIHY NMPoOIeMy.
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5) OCcHOBHBbIE 3KOJOTHYECKHE TPUOPUTETH COBPEMEHHOT'O MHUpA.

6) Oco60 HeOIaronpuATHbIE B 3KOJIOIMYECKOM OTHOLIEHUU Tepputopuu Poccun:
BO3MOXKHBIE CIIOCOOBI perieHust MpooIeM.

7) Ocobo oxpaHsieMble TPUPOTHBIC TEPPUTOPHH U MX 3HAUCHHE B OXPAHE MPUPOJIBI.

8) Ilomynauus kak 3KoJIoruyYecKasi eIMHUIIA.

9) IlpuurHBI BOBHUKHOBEHUS KOJIOTMYECKUX MPOOIeM B TOpoOIe.

10) IIpoGaembl BOJHBIX pECypcoB U CITOCOOBI UX perieHus: B Poccumn.

11) [Ipobnembl MOYBEHHOM 3p0o3uu 1 criocoOsI ee pemenus B Poccun.

12) IIpoGaembl yCTOMYMBOCTH JIECHBIX dKocucTeM B Poccun.

13) Cucrema KOHTPOJIS 32 FIKOJIOTHYECKOM Oe30macHoCThiO B Poccum.

14) CoBpemMeHHbIe TpeOOBaHUS K HKOJIOTMUYECKOI 0€30MacHOCTH MPOAYKTOB MTUTAHMUSI.

15) CtpykTypa 3KOJIOTUYECKOU CUCTEMBI.

16) TBepabie ObITOBBIE OTXO/IBI U CIIOCOOBI PELICHUS MPOOJIEMBI UX YTHIIU3AIUH.

17) DHepreTrueckue pecypebl U mpodaemMa X UCUEPIaeMOCTH.
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2.2. Temaruyeckuii miaH u cogep:kanue yueoHoi nucunivimabl ECTECTBO3HAHUE

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia, JJadopaTopHblie padoThl U MPAKTUYECKHE 3AHATHS, Oo0bem YpoBeHb
pa3/iesioB U TeM caMocCTosiTeIbHAs padoTa 00y4aromuxcs YacoB/3a4e€THBIX | OCBOCHHUS
eIMHHULL
1 2 3 4
393/10,92
PA3JIEJI BUOJOI'UA 138/3,83
BBenenue
CopepxaHue yaeOHOTr0o MaTepraa; 2 2
1. | Ilpeamer u 3agaun 6MOJIOTUHU. YUeHbIe B 001aCTH OUOJIOTMU. Y POBHU OPraHU3ALUM KUBOU
npupoabl. CBOMCTBA JKUBBIX CUCTEM.
CamocTtosTenpHas padora: 1
CoctaBieHue cxembl «YPOBHU OpraHU3aluu )KU3HN.
Pazned |.YueHue o KkieTke.
Tema 1.1 Cogepxanue yueOHOro MaTepuana: 2
Xumuueckas 1. | KneroyHas Teopust cTpoeHusi oprauu3mMoB. Heopranmueckue BELIECTBA, UX POJIb B KIETKE.
opranuzanus KiIeTku. | 2. | benku, ux crpoeHue u ctpykrypa. CBoiicTBa v ()yHKIIMH OEIIKOB. 4
3. | YrieBoabl U JIMNUBI, UX CTPOCHHE U (PYHKLIMH.
4. | Hykneunosble kucnotel. Ctpoenue u gynkuuu JJHK, PHK.ATO®.
JlaGopatopnas padora Nel «Karanutuueckast pyHKIUs OEIKOBY.
IIpakTnyeckas padora Nel «CtpykTypa O€IKOBOM MOJIEKYJIIBI». 4
IIpakTnyeckas pabdora Ne2 Pemenue 3anau no teme: « HykIeMHOBBIE KUCIOTBI»
CamocrosrenbHas padora:
CooOuieHus « Jransl pa3BUTUS KJIETOYHON TEOPUI.
Cocranenue Tabnuibl «DyHKIMHU OEITKOBY. 4
CooOuienne «@yHKIMH yTIEBOIOB U JIUIUIOBY.
Monenuposanue MmonekyJsl JTHK.
Tema 1.2. Coneprkanne y4eOHOro MaTepuara; 2
Crpoenue n pyukuuu | 1. | CTpoeHHe KIETKH MPOKAPHOT, dyKapuoT. KiieTouHas 000J0YKa pACTCHUH M >KUBOTHBIX. 2
KIJIETKH. Bupycsl.
2. | CTpoeHue KIETKU DYKapHOT.
3. | CX0ACTBO M OTIIMYKME PACTUTEIHHON W JKMBOTHOW KieTku. KileTka — CTpyKTypHas eIuHHIIA
KHUBOTO.
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JladopaTopnasi padora Ne 2 «3yueHnue cCTpoeHUs paCTUTEIBHOM U )KUBOTHOM KJIETKU IO/
MHUKPOCKOTIOM.

JladopaTopHasi padora Ne 3 «SIBieHue mia3moiin3a 1 IETJIa3MOJIM3a B KJIETKaX YEIIyH
JTYKOBHIIBIY.

CamocTtosTenpHas padora:

Hoxuan, npesentanus «baktepuu. Bupycbi».

Cocrasnenue Tabmuiel « CTpoeHue u QyHKIIUN OPTaHOUIOB KIETKH DYKapUOTY.
CooOurenus «KneTka — CTpyKTypHast €IMHHIIA dKUBOTOY.

Tema 1.3.

OOMeH BeEIIECTB U
MPEeBpAICHIE
SHEPrUuu

B KJIETKE.

Conepxanue yueOHOrO MaTepuana:

1. Oco0EHHOCTH IIACTHYECKOTO U OQHECPIreTHICCKOI0 0OOMEHOB B paCTHTeHBHOﬁ KJIETKEe. DTaIlbl

SHEPreTHYecKoro oOMeHa.

2. | ®orocunTte3. CeroBasi u TeMHOBasl ¢a3a hOTOCHHTE3A.

3. | buonoruueckwuii cuaTe3 OeKOB. CHHTE3 MOJIMIIENTHIHON e Ha puOOCcoMe.

IIpakTuueckas padora Ne3 «CpaBHeHHE CBETOBOM M TEMHOBOM (a3 poTocuHTe3ay.
IIpakTuyeckas padora Ned «Pemenue 3a1a4 1o MOJIEKyJIIpHOW OMOJIOTUM HAa CBOMCTBA
TEHETHUYECKOT0 KOJIay.

CamocrosTenpHas padora:

CocraBieHHe CXeMbI «DTaIlbl 3HEPTETUYECOI0 OOMEHAY.

Joxuan, npezenTanus «3HaueHne GOTOCHHTE3a.

CocraBiieHHE U pPENICHHE 3a1a4 10 TabJIMIle TeHETHYECKOTO KOJIa.

Pazgen |1.0Opranusm. PazMHokeHHe M MHIMBHYaJbHOE PA3BUTHE OPTAHU3MOB.

Tema 2.1.
JleneHue KIeToK.

Conepkanue yueOHOro MaTepuarna;

1. CnocoObl JACJICHHUA KIICTOK. Kusznennabli LUK KIETKH. MHUTO3. XpOMOCOMBI, HX CTPOCHHC.

2. | OGpa3zoBanue MOJIOBBIX KIETOK. Meto3. ['amerorenes. CiepmaroreHes.

IIpakTnyeckas padora NeS «CpaBHeHUE MUTO3a U MEHO3a»

CamocrosiTenpHas padora:
CocraBieHHe CXeMBI MUTO34.
CocrasiieHue TaduIbl « X011 Mefo3ay.

Tema 2.2.
DopMbl pa3MHOKEHUS
OpTaHU3MOB.

Conepkanue yueOHOTO MaTepuaa:

1. | CrocoGbl pasmuoxenHs. Becrionoe # I010B0e Pa3MHOXKCHHE.

JladopaTopnasi padora Ne 4 « CrtocoObI BET€TaTUBHOTO PA3MHOKEHUSD.
IIpakTyeckas padora Ne6 «OcobeHHOCTH MOJIOBOTO M OECIOIOT0 pa3MHOKEHHSDY

CamocrosiTenpHas padora:
CooOuienne, mpe3eHTanusi «BereraTuBHOE pa3MHOKECHHE.
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Cxema «@opMBbl pa3sMHOMXKEHUS», ONOPHBIA KOHCHEKT «/[BOIIHOE OIIOOTBOPEHHE y LIBETKOBBIX
pacTeHU».

Tema 2.3.
NunuBuyansHoe
pa3BUTHE OPraHU3MOB

Conepkanue yueOHOro MaTepraia

1. | OnTorenes. DMOpUOHATIBHBIN MTEPUO.
2. | Ilpsmoe u HenpsiMoe pasButue. [lepropl MOCTIMOPHOHAILHOTO pa3BUTHs. BpeaHoe BiusHuE
pa3HBIX BeNIeCcTB U (DAKTOPOB Ha 3aPO/IBIIIL.

IpakTuyeckast padora Ne7 « OMOpPHOHAILHOE PA3BUTHE YETIOBEKaY.
IIpakTnyeckas padora Ne8 «IlocTamOpuoananbHoe pazBuTue. BpenHoe BiMsHNE HUKOTHHA,
AJIKOT0JIs1, HADKOTUKOB U IPYTUX BELIECTB HA PA3BUTHE 3aPOJIBIILIAY.

CamocTtosTenpHas padora:
BeimonHenue cxeM « TUIIBI pa3BUTHSI OPTaHU3MOBY.
Coobmenusi, mpe3eHrayu «Biusaue pazHpix (pakTopoB Ha pa3BUTHE 3aPOIBIIIAY.

Pazgen I11. OcHOBBLI TeHeTHKHU U CEJIEKIUH.
Tema 3.1. Coneprkanue yueOHOro Matepuana
OCHOBHEIE 3AKOHKL 1. | Ilpenmert u 3anaun reHeTUKU. OCHOBHBIE MOHSATHUS. M METO/IbI T€HETHKHU.
HACJIEJICTBEHHOCTH. » »
2. | MonorubpugHoe ckpeuBanue. |-i u |Il-ii 3akonel Mengena. IlpomexyrouHoe

HacinenoBanue. Pemenue 3amauy.

w

AHanusupymrouee ckpenBanue. Bzanmonericteue auienei. Pemenue 3amay.

4, Jurubpunnoe ckpeuruBanue. |l1-it 3akon Mennensa. B3aumoselicTBue HeanaenbHBIX T'€HOB.
Pemrenue 3a1a4 pa3HbIX THIIOB.

5. XpomocoMHas Teopusi HaclieAcTBeHHOCTU. CliemieHHoe HacnenoBaHue. 3akoH T.Moprana.
Pemenue 3agay.

JladbopaTopHasi padora Ne 5 « Pemienue reHeTHUECKUX 3aa49».
JlabopaTopnasi padora Ne 6 «V3yuenue pogocioBHoi. CocTaBieHHE TEHEATOTH-UYECKOTO JIPEBay.

[TpakTnueckas padota Ne9 «Perenue 3a1a4 Ha MOHOTHOPUAHOE CKPELLIMBAHUEY.
[Tpaktuyeckas paborta NelO « Pemienue 3agau Ha Hacyie0BaHUE TPYII KPOBH
(KOZJOMUHHPOBAHUE)».

[Tpaktuueckas pabota Nell « Pemenue 3amay Ha TUTHOPUAHOE CKPEIITUBAHHE).
[Tpaktuyeckas padorta Nel2 «HacnenoBanue, CIEIIIEHHOE C TIOJIOMY.

[TpakTueckass padota Nel3 «Pemienue 3a1a4 Ha B3aUMOIEHCTBHE HEAJIJIENIbHBIX T€HOB.
ITonumepusi».

CamocTtosTenpHas padora:
Hoxnan, npesenranus «buorpadus I'.Menuaens».
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Pemenune renernueckux 3amay (rpaduueckuii crnocoo).
CocraBiieHHE U pPEIICHHE 3aa4.

CocraBnenue u penienue 3aaa4 (pemerka [lennera).

Pemenue renermueckux 3aaad, goknan «buorpadus T.Mopranay.
CocTraByieHHE U peIICHIE TeHETHYECKUX 3a1a4 Pa3HbIX THUIIOB.
OdopmiieHre reHeaJTornuecKkoro IpeBa CBOEH CEMbH.

Tema 3.2.
OCHOBHBIE 3aKOHBI
U3MEHYUBOCTH.

Conepxanue yueOHOro MaTeprasia

1. | Buxsl u3amMenunBocTH. MyTannoHHas u3MeHuMBOCTh. Kiaccudukanus, yacrora, IpuIuHbl U
3Ha4YCHHE MyTaLUN.

2. Mopaudukarmonsas n3MeHuYnBoCcTh. Hopma peakiiuu. BapuanmoHHslid psaa v KpuBas. 3aK0H
rOMOJIOTMYECKHUX PsIIOB B HACI€ACTBEHHOM n3MeHunBocty H.M.Basuiiosa.

JladopaTopnasi padora Ne 7«M3yuenne MoaudukanmoHHONW n3MeHIrBOCTH. [locTpoeHue
BAPHUALIMOHHOIO PSAJIa U KPUBOW.

IIpakTuyeckas padora Nel4 «CpaBHHUTENbHAS XapaKTEPUCTUKA MOAU(DUKAIIMOH-HON 1
MYTAIlMOHHOW U3MEHYUBOCTH.

CamocrosrenbHas padora:

Brimonmnenne JOKIaaa <<MYT8.III/II/I YCJIOBCKA, UX IIPUYIUHBD).

Cocranenue Tabnuipl «CpaBHEHHE MYTAlMOHHOM M MOJIM(UKAMOHHON H3ME-HUYMBOCTI.
Pacuer cpeHMX 3HA4YEHMI MOKAa3aTeael pocTa.

Tema 3.3.

Cenexuus pacTeHui,
KUBOTHBIX U
MHUKPOOPTIaHU3MOB.

Cojneprkanne yaeOHOro Matepuana

1. | Ilpeamer u 3ajaun cenekuuu. L{eHTpBI mporCcXoXaAeHUS KyIbTYpHbIX pacTenuit mo H.M.
BasuiioBy.

2. OcHOBHbBIC MCTOABI CCIICKIINHN paCTeHI/IP’I " )KMBOTHBIX.

3. | Cenekmust MEKpoOpraHu3MoB. bruotexHonornu. 3HaueHue I OTpaciieil HapoIHOTO
XO03IUCTBA.

IIpakTuyeckas padora NelS «IleHTpbI MPOUCXOKAECHUS KYIbTYPHBIX PACTEHHH 110
H.M.BaBunosy».

IIpakTuyeckass padora Nel6 «MeToapl ceneKMM paCTEHUH U AKUBOTHBIXY.
IIpakTnyeckas pabdora Nel7 «Meroabl ceneKlMd MUKPOOPTaHU3MOB. bHOTEXHOJIOTUs».

CamocrosiTenpHas padora:

Cocrasienne 00o0maromeii Tadbauibl «MeToabl CETEKIIUI.

Hoxmnanasl, mpe3entanuu «Padoter .B.Muuypuna, « MeToapl CeNeKIiu paCTEHUH U KUBOTHBIX).
Hoxnanasl, npe3entanuu «Cenekuusi MUKpOOPraHu3MoB. bruotexHosorum.

Pazgea IV.
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Hponcxomeﬂne H PA3BUTHUEC ) KU3HU HA 3emute. 3BOJ'IIOIIPIOHHOC yucHue.

Tema 4.1.
[Ipoucxoxaenue u
HaYaJbHBIE dTAIIbI
JKH3HH Ha 3eMiIe.

Copepxanue yueOHOro Marepuasa

1. | I'mnmote3a A.OnapuHa 0 BO3HUKHOBEHUU KM3HU Ha 3emiie. AHAIIU3 1 OLIEHKA pa3IMYHbIX
TMIIOTE3 IPOUCXOXKICHHSI AKU3HH.
2. | CoBpeMeHHBIE B3IJISA/IbI HA BOSHUKHOBEHHE )XKU3HU Ha 3emiie. KpaTkast ucTopus pa3BUTHs

u3Hu.CeMUHap.

CamocTtosTenpHas padora:
Jlokmapl, mpe3eHTaun « BO3HUKHOBEHHE )KU3HU Ha 3eMJIe».
CocraBnenue Tabnuibl «KpaTkas HCTOpHUs pa3BUTHUS KU3HU Ha 3eMIiey.

Tema 4.2.
Hcropus pa3sBUTUA
9BOJIFOLIMOHHBIX UJIEH.

Copepxanue yueOHOro MaTepuana

1.

[Ipennocsuiku Bo3HHMKHOBeHUs: Teopun Y. Jlapuna. HckycctBeHHBIE 0TOOp. OCHOBHBIE
II0JIO’KEHUS TEOPUH, €€ 3HAYCHHUE.

CamocTtosTenpHas padora:
Joxmnanel, npe3eHtanuu « XXKu3ub u gearenbHocts K. JIunnes, Jlamapka, Y. JlapBunay.

Tema 4.3.
MukposBoIOLMS U
MaKpO3BOJIIOIIUSL.

Cogepxanue yueOHOro MaTepuana

1. | Bun - aneMeHTapHast SBOJIOIUOHHAS CIUHHIIA, CTPYKTYpa B KpUTepuu Buaa. [lomymsimsi.

2. | Hampasnsromue dakropsl sBomonun. @opmel 60psObI 3a cylecTBoBaHue. EcTecTBEeHHBIN
oT0O0p, ero GopMHI.

3. | l'eorpaduueckoe u a3xonornyeckoe BupooOpa3zoBanue. Bomusl sxu3au. M3omsius. Pe3ynbrate
MUKPO-IBOJTFOITHH.

4. | IIpucnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCHTEIHHOCTb.

5. | 'maBHbIe HampaBiIeHUs U yTH HBOIOLUU. buonornyeckuit mporpecc u perpecc. Apomopdos,
HAMOAaITalus, 1ereHepanus.

6. OcHOBHBIE 3aKOHOMEPHOCTH HBOJIIOLIMU: JUBEPTeHIUs], KOHBEpreHIUs. Pe3ynbTaTsl 1
JI0Ka3aTeNbCTBA IBOITIOIIHH.

7. | EcTecTBeHHAas cucTeMa OPraHUYECKOro MHpa Kak oTpaxeHrne MHOTooOpa3ue BHIOB Kak

PE3YIbTAT 3BOJIFONH. OxpaHa BUJIOB
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JlabopaTopnasi pabora Ne8 «Buz. OnpeneneHue KpUTepueB BUAA».

JladopaTopnasi padota Ne9 «IIpucrnocoOaeHHOCTh OPraHU3MOB K Cpejie OOUTaHHS.
IIpakTnyeckas padora Nel8 «EcrecTBeHHBIN 0TOOP — IIIaBHAS ABIDKYIIAS CHJIA YBOJIOIUH.
@DOopMBI €CTECTBEHHOTO 0TOOpay.

IIpakTnyeckass padora Nel9 «OcHOBHBIE IyTH SBOJIIOLKHU: apoMOPp(}H03, UINOATATITALIHS,
JiereHeparys».

IIpakTnyeckass padora Ne20 «CucremaTuka 1 Kiaccu(UKanus >KUBbIX OPraHU3MOB.

CamocrosrenbHas padora:

CocraBnenue cxembl «Kpurepuu u cTpykrypa Bugay.

CocraBnenue cxembl «Popmbl 00pbOBI 32 CylIecTBOBaHUEY. «DOPMBI €CTECTBEHHOI'O 0TOOPa.
CocraBieHne uToroBoi cxembl «@aKkTOpPbI 3BOTIOLIUNY.

Beinonnenue pucynkoB «lIpucnocoGneHHOCTs OpraHu3MOBY.

Joxianel, npe3eHTanuu «ApoMop¢o3bl B KU3HU PACTEHUHN U )KUBOTHBIX).

Coobmenust «MHOrooopasue BUI0BY.

Cocrapnenune Tabnuibl «CHCTEeMaTHYECKUE TPYIIBI PACTEHUH U KHUBOTHBIXY.

Paznen V. Ilpoucxoxn

CHHE YC/I0BCKA.

Tema 5.1.
AHTpOIIOTeHE3.

Coneprkanue yueOHOro MaTepuana

1. HaHpaBJ’IeHI/ISI M J0Ka3aTCJIbCTBA AHTPOIIOI'CHE34d. I[BI/I)KYH_II/IC CHJIBI 5BOJIFOLIMH YCJIOBCKA.

2. [Tonoxxenne denmoBeKa B ECTECTBEHHOW CHCTEME KIacCH(PUKAIMU. ODBOJIOIUS YETOBEKA.
JlapBHH 0 IPOUCXOKJICHUH YEJIOBEKA.

IIpakTnueckas padora Ne2l «IIporcxo/IeHUE YETOBEKAY.

CamocrosrenbHas padora:

CocraBnenue tabnunbl «CpaBHUTENbHAS XapaKTEPUCTUKA JBUKYIIUX CHJI 3BOJIOLMU Ha Pa3HbBIX
JTanax aHTPOIOI€HEe3a.

CocraBnenue cxeMbl « OCHOBHBIE ATalbl aHTPOIIOT€HE3aY.

Tema 5.2.
YesoBeueckne pachl.

Cogepxanne yueOHOro MaTepuasna

1. Yenmoseueckue pacel, CAMHCTBO UX IMPOHUCXOKACHUA. AHTHHaquaSI CYIIHOCTh «COLHUAJIbHOT'O
AapBUHHU3Ma» U pacuU3Ma.

IlpakTuyeckas pabdora Ne22 « YenoBeyecKue pachhy.

CamocrosiTenpHas padora:
CooOmienns «M3BecTHBIE JTI0IU pa3HBIX pacy.

Paznea VI.
JKOJIOTHS — HAYKA O B

3AUMOOTHOIIECHUAX OPraHU3MOB U CPEADbI.
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Tema 6.1.
OCHOBBI PKOJIOTHH.

Conepxanue yueOHOro MaTepraia

1. | Ilpenmert u 3amaum 3KoJg0TuU. DKONOrHyeckre GakTopshl. 9
2. | CtpykTypa ¥ BUJibl OMOreoneHo30B. l1uiieBble enu u CeTH.
3. | buornyeckue pakropsl. BzaumoseiictBue opraHu3MoB.
4. | CBoiicTBa U CMEHA 3KOCUCTEM. ATPOLIEHO3BI.
JladopaTopnas padora Ne 10 «3yyeHne 0CHOBHBIX THIIOB 9KOJOTMUECKUX B3aUMOJICHCTBUI.
IIpakTuyeckass padora Ne23 «Dkonorudeckue HakTopb». 4
IIpakTuyeckas padora Ne24 «CpaBHEHHE arpoIeHO3a U OMOTCOIEHO3aY.
CamocTtosTenbHas padora:
Cxema «DxoJoruueckue (GpakTopb».
CocraBiieHr€ MUILIEBBIX LIENEH, SKOJOTUYECKUX TUpaMul. 3
Brimonnenue cxem «2KOJIOTHYECKUE B3aUMOICUCTBUS.
Cocrasnenue Tabnuipl «CpaBHeHHE OMOTEOIIEHO3a U arpoLIeH03a.
Tema 6.2. Cogepxanue yueOHOro MaTepuana
buocgepa- 1. | buocdepa u ee rpanunsl (nmo B.M. Bepnanckomy). CpoiictBa W (QyHKIMH OHOMACCHI. 2
riobanpHas .
KnVroBonoT BayKHEHIIIMX 3IEMEHTOB.
sKocucTema. CamocrosiTenbHas pabora: 1
Jloknan «Yyenne BenHanckoro». cxeMhl « KDVIORODOT 230Ta. VIIIENOIA. BOTED)
Tema 6.3. Copepxanue yueOHOro Marepuasa
buocdepa u yenosek. 1 H =
. oocdepa. BzaumocBs3bp nmpupoabl 1 o01ecTBa. AHTPONOTreHHbIe (aKTOphl BO3/EHCTBUS Ha 9
ouocdepy.
CamocrosiTenpHas padora: 1
BeinonHenune 1oknanoB «OxXpaHa OKpy Karolle cpesibl — BAXKHOE JEJI0 KaXKI0T0 YEJI0OBEKay.
Paznen VII. buonuka.
Tema 7.1. Coneprkanue yueOHOro MaTepuana
bronmuka- 1. | OcobGennoctu MOpQo-(HU3HOIOTHUECKON  OpraHU3alMy  KUBBIX OPraHU3MOB U  HX
HallpaBJICHUE HCIIOJIb30BAHUE JUISl CO3AAHMS CUCTEM M YCTPOMUCTB 110 AHAJIIOTUH C KUBBIMU CUCTEMAMH. 2
buomornu u KuOepHe- | 2. | OGoGweHNe 3HaHMHil.
THKH.
CamocrosrenbHas padora: 1
Brimonaenne cxem «Cuctemsl B JaHAIIAQTHOM CTPOUTEIHCTBEY.
92+46 138
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PA3ZJAEJI XUMMUSA

HaumenoBanue Copaepxxanue yueOHOIro MaTepuasa, 1a00paTopHble padoThI U MPAKTHYECKUE 3aHATHS, O0bem yacoB | YpoBeHb
pa3esioB U TeM CaMOCTOsITeIbHasl padoTa o0y4yaouuxcsi, KypcoBasi padora (IPOeKT) (eciu npedycmompernvl) 0CBOEHMS
1 2 3 4
Pa3nesa 1. Oprannyeckasi XMMHS
BBenenue Conep:kaHue y4eOHOI0 MaTepuaa
OCHOBBI TEOPUH CTPOEHHUSI OPTaHMUYECKUX BEILIECTB 2 1
IIP 1 U3roroBjieHue Mojeieil MOJIEKYJI BElIECTB 2
CamocTtosTenbHas padora: 2 3
Boinosinenue noknana no reme «Ku3Hb U JesITeIbHOCTh BEIMKUX XUMHUKOBY
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia
[Ipenenbusie Knacc «Anxane». [Tonyuyenue u ux npumenenre CTpoeHue, CBOICTBA aJIKaHOB U UX 2 1
YIJIEBOJOPOBI IPOU3BOIAHBIX
I1P 2Pemenue 3a1a4 HA HaX0Xk/AeHHe (POPMYJI ATKAHOB 2
CamocTtosrenbHas padbora: M3yuenue tabnuisl « HoMeHKIaTypa allkaHOB U UX PaJIUKATIOB) 2 3
CocraBieHue CTPYKTYPHBIX ()OPMYIT IPEAEIIbHBIX YTICBOIOPOIOB.
Tema 1.2 Copepxxanue yuyeOHOro MmarepuaJia
Henpenenbabie Knacc «Ankensl» , Kimace «Ankagnensl» Kiace « ATKHHBD» 2 1
YTIIEBOJOPOBI ITP 3 Pemienue 3a1anuii Ha cocTaBjieHHue (JOPMYJI BellleCTB. 2
JladbopaTopHasi padora Nel «YrieBonopoibl psjia STUICHA 2 2
I1P 4 Pemienue 3a1annii Ha cocTaBjieHue (D)OPMYJI BelIeCTB. 2
JlabopaTopnasi pabora Ne2 «Jllonumepsl — INIACTUKH U 3JIACTOMEPBD» 2 2
CamocTtosTenpHas padora: 5 3
CocraBneHue CTPYKTYPHBIX (pOPMYJT HENpPeAEIbHBIX YIIEBOA0POI0B
Boinonnenue pedeparon o teme: «lloaumepsl ¥ X 3HAYEHHUE B CTPOUTENIBCTBE U JKU3HM
Tema 1.3 Copepxxanue yuyeOHOro MmarepuaJia
Apomaruyeckue Knacc «Apens» beH3on, Tosyon 2 1
YTIEBOAOPOAbI IIP 5 Pemnenue 3agannii u 3aaa4 no reme «I'eHeTnyeckasi CBsisb MeKI1y KJIacCaMU BellleCTB) 2
CamocrosrenbHas padora: 2 3
CocTaBieHHe [IENOYEK MPEBPAIICHUI YTIIEBOIOPOIOB
Tema 1.4 Copepxxanue yueOHOro MmarepuaJia
[IpupoaHbie [TpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB: He(Th, IPUPOIHBIA U MOMYTHBIN Ta3bl, KAMEHHBIH YTOJIb 2 1
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HUCTOYHUKHU JlaGopaTopHnas pa6ora Ne3 «IIpupoaHpie HCTOYHUKH YTICBOAOPOAOB: HEPTh, MPUPOIHBINA U 2 2
YIJIEBOI0POIOB MOMYTHBIN Ta3bh»
CamocrosrenpHas padora: [loBTopenne kiaccoB yriieBoaopooB: CocTaBieHUE CBOHOM TAOIUIIBI 2 3
y/B. Pemenue 3amau
BrlinosineHue 10k1an0B 1o teMe: «lckonaeMble yIiaeBo10poab»
Tema 1.5 Conep:kaHue y4eOHOIr0 MaTepuaa
Kucnoponconepxkamue | Knacc «Cimpthbby 2 1
OpraHMYecKue JlabopaTopnas padora Ne4 «Criupter. PeHom» 2 2
BCILICCTBA Kracc « Anperuibl 1 KapOOHOBBIE KHCIOTHD) 2 1
JlabopaTopnasi pabora Ne 5 «Anpaeruipl U KapOOHOBBIE KUCIOThD» 2 2
Kinacc «BXKK» Mblia., )KUPBI. 2 1
CamocrositenbHas padbora: M3yueHrne roMoaoruueckoro psija CupToB, adbJIeTH10B, KAPOOHOBBIX 5) 3
kucnotT. CoctaBienue GopMyIl KUCIOPOICOACPIKALUX COSTUHEHUH.
Brmonnaenue pedepatoB (npezentanuii) mo teme: «BXXK 1 nx 3HaYeHHE B )KU3HU YETOBEKaA»,
«Mputay. Pemienue 3amau
Tema 1.6 Coaep:xxaHue yueOHOIro MaTepHuaJia
VYrneBoabl Knacc «YrneBoab» [lonucaxapuasl. Kpaxman, 1emtono3a, IIMKOTEeH M UHYJIHH. 2 1
JlabopaTopHasi padora Ne6 «YrieBoab» 2 2
CamocrosTenbHas paboTa: U3yuyeHHe CBOUCTB MOHO-, IU- U TIOJIMCAXapHIOB. 2 3
Boinonnenue noknaa no teme: «Poib yrieBosoB B KU3HU YETOBEKa»
Cocrasnenue Tabnuisl «CpaBHUTENbHAS XapaKTEPUCTUKA KpaxMalia U IeJITI0I03bI»
Tema 1.7 Copepxxanue yuyeOHOro MmarepuaJia
A3zoTcoaepkaime Kmaccer « AMuHBD)) AMUHOKHCTOTHI. benkn 2 1
OpraHUYECKHE JlaGopatopnas pa6ora Ne7 «CBoiicTBa 0eJKOB M UX (DYHKIIMH» 2 2
COCIMHEHUS JlabopaTopnasi pabora Ne 8 «buononumepsl. BosokHay 2 2
JlaGopaTopuas pa6ora Ne 9dDorocunres 2
CamocrosrenbHas padora: CocTaBieHne CTPYKTYpPHBIX (POPMYJI aMUHOB M aMUHOKHUCIIOT, 4 3
nentuoB. CocraBieHue TabJInIl O CBOWCTBAX MOJIMMEPOB
Pazgen 2. O0masi 1 HeOpraHuveckasi XuMus
Tema 2.1 Coaep:xxaHue y4eOHOIro MaTepuaJia
Oo6mast xumust Ilepuoanyeckuii 3aKOH U cucTeMa XuMHuueckux aneMeHToB J[.M. Menaeneesa 2 1
Tunbl xuMuueckom cBsizu. Kiacchl HEOpraHM4eCKHX COSTMHEHUH. 2 1
OnexTponuTHyeckas aucconuanus. ['uaponus coneit JlaboparopHasi padora NelO 2 2

«DJIEKTPOJIUTHYECKAs] IUccoanus. [ 'uaponus conen
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CamocTrosTenpHas padora:
CocraBiieHHE XapaKTEPUCTUKHU JBYX 3J1eMEHTOB 10 nojoxxeHuto B [IC. CocraBieHne cxeMbl
«Knaccel Heoprannueckux Beniecty «CBoiicTBa pacTBopoBy PemieHue 3aaau.

Tema 2.2
Hewmeraiel

Conep:kaHue y4eOHOI0 MaTepuaa

00630p HemeTa/10B. BaxkHele coelMHEeHNs] HEMETAJUIOB. 3HAYEHHUE B CTPOUTENIBCTBE

JladopaTopnasi padora Nell MuHepanbHbie YA0OPEHUS U UX 3HAYCHUE B PACTCHHEBOJICTBE.

N

CamocrosrenpHas padora: CocTaBiieHrne cxeMbl « BaxHelre coeIMHeHNsT HEMETAIIOB U UX
PUMEHEHHUE)

Tema 2.3
MuHepaibl 1 uX
HCIOJIb30BaHKUE

Conep:xxanue yueOHOIro MaTepuaJa

JlabopaTopnasi pabora Nel2 «MuHepasbl, TOPHbBIE TTOPOIBDY

JlaGopaTopnasi pa6oTa Nel3 «CrimkatHas IPOMBIIUIICHHOCTh. 3HAYCHHUE B CTPOUTEIILCTBE

N

N

CamocrosrenbHas padora: Beimonnenue pedepara no reme «CUIMKaTHAs TPOMBIIIIICHHOCTbY,
«Creknoy, «I'opuable nopoasl», «MuHepans». Peenue 3aaau.

Tema 2.4
Mertamibl

Conep:xxanue yueOHOIro MaTepuaJia

0630p metaioB. Koppo3usi METaJIJIOB, METOIbI 3aIITUTHI

JlabopaTopnasi pabora Nel4d «Metamisl. OO1ue cBOWCTBaY

JladopaTopnasi padora Nel5 «Metaysl. CruiaBbb»y

H_IGJ'IOLIHBIG MCJTOYHO3CMCEIIBbHBIC MCTAJIJIbI. Ké&ctkocTh BoAsbl. IloHsATHE 00 aTMOC(bepe.

JlabopaTopnasi pabora Nel6 «KauecTBeHHBIN aHAJINU3 BEIIECTBY

NIFRPININ(F

au¢p¢epeHupoOBaHHBIN 3a4eT

CamocrosrenbHas padora: M3yueHne XUMHYECKHUX CBOMCTB METAJUIOB 110 PACIOI0KEHHUIO B
OPHM.CocraBienue TabinIbl KAY€CTBEHHBIX PEaKIMi Ha KaTUOHBI M aHUOHBI
Cocranenue obobmaromieit cxemsl: «Koppo3ust 1 METO/IbI 3aIUThDY

Pemenue 3agau

DININININININ

Bcero no pasaeay
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HaumenoBaHue ConeprxaHue yueOHOro MaTepuasia, J1aéopaTopHblie padoThl H NPAKTHYECKHE 3AHATHS, O0bem yacoB | YpoBeHb
pa3aesioB U TeM caMoCTOsITeJIbHAsE padoTa 00y4armmxcs / 3a4eTHBIX 0CBOEHMS
€TMHHIL
1 2 3 4
PA3JIEJI ®U3HKA 93/2,58
BBenenue Cogepxanue yueOHOro MarepHuaa:
1. dwuszuka-Hayka o npupoje. Pusnueckrue BeINYMHBI, SAMHHUIIB NX U3MEPEHHUSI. 2 1
2. JlabopaTopHas padora Nel "OnpeneneHue mIOTHOCTH TBEPIOTO Tena" 2 2
CamocTrosTenpHas padora: 2
BrinonHenue 3a1anuii o Teme
Paszgen 1. Mexanuka.
Tema 1.1. CopepxaHue y4eOHOro MaTepraa; 2,3
KunemaTuka. 1. Kunemartuka. Buabsl Mex.1BHKEHUSI. 2
2. JlabopaTopHo-npakTuueckasi padora Ne2 «Onpenenenrue ycKopeHus Ipyu paBHOYCKOPEH. 2
JIBUKCHUID)
CamocrosiTenbHas padora: 2
Oo6si3aresbHas nomamnsasa padora Nel «IlapameTpsl paBHOYCKOPEHHOTO IBHXKEHUS
BeinosiHeHue 3aganuii o TeMe
Tema 1.2. Ilnnamuxa. | Copepxanue yueOHOTO MaTepHaia: 2
1 3akons! HeroTona. Buasl cui. 2
2 [13Nel .Pemenue 3a1au o Teme «lnHamMuxany 2
CamocTtosTenpHas padbora: 2
BrinoniHenue 3a1anuii mo teme «J{mHamukay
Tema 1.3. 3aKkoHbI Cogepxanue yueOHOTro MaTepHana; 2
COXpaHeHHs 1 | 3aKOHbBI COXpaHEHUSI B MEXaHUKE. 2
CamocrosiTenpHas padora: 1
BrinonHenue 3a1aHuii o TeMe 3aKOHBI COXPaHEeHHSI.
Pa3nes 2. OcHOBBI MOJIEKYISIPHOM (U3UKHU U TEPMOIMHAMMKH.
Tema 2.1. OcHOBBI Copneprkanue yueOHOTo MaTepuaa: 2,3
MOJICKYJISIPHO- 1 OcHosnbie nosioxkennst MKT. ["a30Bble 3aKOHBI. 2
KHHETHYeCKOH 2 N3onponeccsl. 2
Teopun (MKT). 3. I13Ne2Pemenue 3a1ad, K.p. «['a30Bble 3aKOHBI» 2
4 JlabopaTopuas padora Ne3 "[Iposepka 3akona boins-Mapuorra" 2
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CamocTrosTenpHas padora:
BrImonHeHue 3a1aHuii 0 TeMe Ta30BbIC 3aKOHBI.
OJIP Ne2 "M3omporieccsl .

Tema 2.2. OcHOBEBI
TEePMOAUHAMUKH.

Copepxanue yueOHOro Marepuaa:

1. ‘ BHyTpeHHss1 sHeprusi. 3aKOHbl TEPMOJUHAMUKH.

CamocrostenbHas pabdora:
Coobmenue 1o reme «CrnocoObl M3MEHEHHS BHYTPEHHEH SHEPTHI.

Tema 2.3. CBoiicTBa
NMapoB, KUIKOCTEH 1
TBepPAbIX TeJ.

Cogepxanue yueOHOro Marepuaa:

1. JlabopaTopHo-npakTuyeckasi padora Ned «Onpenenenre napaMeTpoB BIaXKHOCTH
BO3/yXa B ayJJUTOPUN.

2. Mojienb CTpOCHHUS XKUAKOCTU U TBEPJOTO Tea.

3. JladopaTopnasi padota NeS "Omnpenenenne Ko3pPUIMEHTA MOBEPXHOCTHOTO HATSKEHUS
BOJIBD»

CamocrosiTenbHas padora:
BeinonHeHue 3aaHuii o TemMe 1o Teme «BiiaxxHOCTh»
CamoctrosrenbHoe KoHcnekTupoBanue «Kunenuey, «[IpuGopsl 1151 U3MEpEHUs BIAXKHOCTH.

Paznen 3. DiiekTpoauHaMuka.

Tema 3.1.
DyleKTpHYeCcKoe IoJie.

Copnepkanue y4eOHOro Matepuarna;

1. ‘ Onexrpuueckuii 3apsaj. 3akoH Kymona

CamocTtosTenbHas padora:
Brinonnenne 3amanui Mo TeMe

Tema 3.2. 3aKoHDBI
MOCTOSAHHOI'0 TOKA

Cogepxanne yueOHOro MaTepuana

1. [TocTrosiHHBIN TOK. XapakTepUCTUKH. 3aKoHbl OMa /1 y4acTKa U MOJTHON IeTH.

2. JlabopaTopnasi paGora Ne6
«llenu MOCTOSIHHOTO TOKay

3. [13Ne3.Pemienue 3aaau. IlocaenoBaTesibHOE U apajlielIbHOE COEAMHEHHUE NOTpeduTeneit

4. JlabopaTopnasi paGora Ne 7
«Omnpezenenne yeabsHOr0 COMPOTHBIICHUS

2,3

CamocTtosTenpHas padbora:

BrimonHenue 3a1aHui o TEME

CamocTrosiTeTbHOE KOHCIIEKTUPOBaHUE TeMbI « TerIoBoe 1eHCTBUE TOKA.
OJ1P Ne3«Pacuer RokB.»

Tema 3.3. MaruutHoe

Cogepxannie yueOHOr0 MaTepuasa
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noe. 1. MarHuTHOE 110JIe, €T0 XapaKTEePUCTHUKH. 2
2. Cuiia AMriepa. DJIeKTpOU3MEpUTEIbHBIE PUOOPHI 2
CamocTtosTenpHas padora: 2
BrinonHenue 3aganuii o TeMe no treMe "MarautHoe mosie".
Pasnen 4. KosieOanus U BOJIHBI
Tema 4.1. Copneprkanue ydeOHOro MaTepuara: 2
Mexanuyeckue 1. MexaHn4yeckue KoJieOaHus ¥ BOJTHBI. 2
KO0JIeOAHHUSI M BOJIHBI 2. JlaGopaTopHas padora Ne8"OmnpeneneHue yCKOpeHUs: CBOOOHOTO MAICHUSI C IIOMOIIBIO 2
MaTeMaTUYeCKOro MasiTHUKa"
CamocTtosTenbHas padora: 2
Brinonnenue 3aganuii mo Teme
CamMocTosATeIbHOEe KOHCIIEKTUPOBAHUE IO TEME «3BYK»
Tema 4.2. CopepxaHne y4eOHOro Mareprasa 2,3
DJIeKTPOMarHuTHbie | 1. | [TepeMeHHBII TOK, €ro mapameTpsl, rpaduxk. 2
KoJieOaHus U BOJIHbL. | CaMocTosATENbHAs paboTa: 1
O/1P Ne4 «IlepemenHslii TOK"
BrInosiHeHune 3a1aHuil 10 TeMe 1Mo TeMe «DIEKTPOMArHUTHBIC KOJICOaHUs)
Pasznea 5. OnTuka
Tema 5.1. BornoBas Copneprkanue yueOHOro MaTepuaa 2,3
ONTHKA 1. O/m npupoaa cera. CKOpoCcTh cBeTa. 3aKOHBI OTPAXKEHHUS U IPEJIOMIICHUS CBETA. 2
2. II3Ne4. Pemienue 3ana4 o Teme «3aKOHbI IPEJIOMIICHUS CBETAY. 2
3. JlaGopatopuas pa6ora Ne9 «OnpeneneHue nokasaresis MpeJOMIICHUs CTEKIIay 2
CamocrosTenpHas padora: 3
BeinonHenue 3ajjaHuii Mo TemMe, CaMOCTOsITeNIbHBIN KOHCIIEKT «BosHOBBIE CBOICTBA CBETAY.
Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3HUKH.
Tema 6.1 KBantoBasi Copnepkanue yueOHOro MaTepuasa 2
onTHKA 1. KBanTel. KBanTOBas npuposa ceera. Buemnuit gotorddexr. 2
2. I13Ne5 Pemrenue 3a1a4d o teMe «Potorddhex» 2
3. JlaGopatopuas padora Nel0 «HaGumroieHre CIEKTPOBY 2
CamocrosTenpnas padora: 3
Brinonnenue 3aganuii mo reMe « JIeMeHThl KBAHTOBOW ONTHUKMY.
62+31 93
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PA3JEJI 3xo0rus 51/1,42
BBenenne OOBEKT U3yUYCHHUS IKOJIOTHH — B3aUMO/ICHCTBHE )KUBBIX cucTeM. VIcTopus pa3BuTHs U 1
METO/IbI FKOJIOTHH. Poib 3K07I0THE B JOPMUPOBAHUU COBPEMEHHON KaPTHHBI MUPA.
3Ha4YeHHE IKOJIOTHH B OCBOCHUU NPO(PECCUI U CIICIIUATBHOCTEH CPETHEr0
npodeccnoHaIbHOTO 00pa30BaHHUS.
Paznen |.
JKOJIOTusl KaK HAYYHasl TUCIUILINHA.
Tema 1.1 Copepxanre yueOHOT0 MaTepuaa; 1
OO6mas 3K0JIoTHS. 1. | Cpena obutanust u (axkTopsl cpeasl. OOIME 3aKOHOMEPHOCTH JACHCTBUS (DaKTOPOB
CpeJibl HA OPTaHH3M..
2 | Honynsuus. Dxocuctema. buocdepa 2
Tema 1.2. Conepxanre y9eOHOTr0 MaTepuaa; 2
ConuanbHas SKOJIOTHSL. 1. | [Ipenmer wm3ydeHus couuaibHOW dKoyioruu. Cpena, OKpyKarolias 4YelloBeKa, ee
cnenuduka u cocrosaue. [IoHITHE «3arpsS3HEHUE CPEIIbD».
CamocrosTenbHas pabora: coctaBieHHe TaOmuIpl «COCTOSHUE OKpYIKarolen 3
CpeIIbD».
Tema 1.3. Conepxanne yaeOHOr0 MaTepuaa;
[TpuxnagHas SKOIOTHUS. 1. | Okonoruueckue  mpoOJeMbl:  perdoHalbHble W ThoOanbHble.  [IpUuuHBI 2
BO3HHUKHOBEHHS TTI00ATBHBIX KOJOTHIECKIX TTPOOJIEM.
IIpakTnyeckas padora 2
«Onrcanre aHTPOTIOTSHHBIX H3MEHEHHI B €CTECTBEHHBIX MPUPOIHBIX JIaHamIadTax
MECTHOCTH, OKpPY>KaIoIIel 00yUaroIIerocsy.
CamocrositenpHast padoTa: 2
Brinonnenue nokiana, npeseHranuu «Ocobo HeOIaronpusTHeIE B 9KOJIOTHIECKOM
OTHOIICHUU TEPPUTOPUHU POCCHU: BO3MOKHEIE CITOCOOBI PEIICHUS TIPOOIIEMY,;
«Okonornyeckue npobdueMbl Poccuu v crmoco0bl UX PEIICHUSY.
Paznean I1.
Cpena o0uTaHNs YeJIOBEKA M IKOJOrHYecKasi 0€30MacHOCTb.
Tema 2.1. Coneprkanue y4eOHOr0 MaTepuara; 2
Cpena obutanus 4enoBeka. 1. | Okpyxkaromast 4eJIoBeKa cpefia U e KOMIOHEHTHI. EcTeCTBeHHAas U UCKYCCTBEHHAs
cpenbl ooutanms yenoeka. ConmaibHas cpefa.
Tema 2.2. Coneprxkanue y4eOHOr0 MaTepuana;
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Tl'oponackas cpena.

1. | l'opoxackas kBapTHpa 1 TpeOOBaHUS K €€ IKoJornuecKkoi 6esonacHoctu. Llym u
BUOpAaIMs B FOPOJCKUX YCIOBUAX. BiusiHue ryma u BUOpaLuu Ha 310pOBbe
TOPOACKOI0 4eI0BEKa.

2. | DKoJOrMYecKue BOIPOCH CTPOUTENILCTBA B ropojie. Marepuasbl, HCIOIb3yEMbIE B

CTPOUTCIILCTBEC JKUJIbIX JOMOB U HCIKUJIIBIX HOMeI_LIeHI/If/’I, HX 3KOJIOrH4YCCKas
0€3011aCHOCTb. KOHTpOJ'II) 3a KQ4YCCTBOM CTPOUTCIILCTBA.

IIpakTnyeckas padora «OnucaHue SKUIMINA 4YEJOBEKAa KAk MCKYCCTBEHHOM
9KOCHUCTEMBI.

Tema 2.3.
Cenbckas cpena.

Copnepkanne y4eOHOro MaTepuaia

1.

OcobeHHOCTH cpesibl 0OUTaHUs YelIOBEeKa B YCIOBHSIX CEIbCKOW MECTHOCTH.
CenbcKoe X035HCTBO U €r0 3KOJOTHYECKUE MPOOIIEMBI.

CamocrtosiTenbHasi paboTa: BBIIOJHEHHE JOKiIana, mpe3eHTtauuu «lIpuyanHbl
BO3HUKHOBEHUS KOJOTHYECKHUX MPOOIIEM B TOPOJIE»; COOOIICHHS

«TBepabie OBITOBBIE OTXO/BI U CLIOCOOBI pelIeH s MPOOIEMBbI UX YTHIIN3ALUNY.
[ToaroroBka coobuienuii «BiusHue myma Ha 3J0pOBbEY.

Pazgea I11.

Konuenuus ycToiiunBoro pa3Burusi.

Tema 3.1
Bo3HuKHOBEHHME KOHIENIUU
YCTOMYHBOTO Pa3BUTHSL.

Conepkanne yueOHOrO MaTepHaa:

1.

['mobanbpHBIE HKOIOTHYECKHE TPOOIEMBI U CIIOCOOBI X pelieHusl. Bo3HUKHOBEHHE
SKOJIOTUYECKUX MOHITUN «YCTOWMYHMBOCTH» U «YCTOMYHUBOE PA3BUTHUEY.

Tema 3.2.
Y CTOWMUUBOCTE U pa3BUTHE.

Coneprxkanne y4eOHOr0 MaTepuana:

1.

CriocoObl perieHust IKOJIOTHYECKUX MPO0JIeM B paMKax KOHILEMIUU «Y CTOMYUBOCTb
U Pa3BUTHE». DKOJIOTMYECKHUN CIIE]l M MHJIEKC YEJIOBEYECKOTO Pa3BUTHSI.

IIpakTnyeckas padora « PenieHne 3K0J0OTMYECKUX 3a/1a4 Ha YCTOMYMBOCTD U Pa3BUTHEY.

CamocrosiTenbHas padboTa: BeINOIHEHHE Jokiana «ctopust U pa3BUTHE KOHUEIIUN
YCTONYHMBOTO Pa3BUTUS».
CocraBieHue 1 peleHre YKOJOTHUECKUX 3a/1au.

Pasznen IV.

Oxpana npupoasl.

Tema 4.1 Copepxanne yueOHOT0 MaTepHana;

[IpuponooxpanHnas 1. | Uctopus oxpansl npupozs! B Poccun. Tumsl opranusaiuii, CnocoOCTBYIONUX OXpaHe
JESATEIBHOCTD. npuposl. Ocobo oxpaHseMble IPUPOIHBIE TEPPUTOPUU U UX 3aKOHOIATEIIbHBIN

cTaryc.
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2. | CemuHap «KOJIOTUYECKHE KPU3UCHI M IKOJIOTHYECKUE CUTYalUU. DKOJIOTHUECKUE 2
npobaemsl Poccumy.

Tema 4.2. Copepxanre yueOHOT0 MaTepuaa;
[IpupoaHbie pecypcsl U UX 1. | [IpupoaHO-TEppUTOPHATIEHBIE ACTIEKTHI IKOJIOTHYECKUX mpoosieM. [IpupoaHbie 2
oXpaHa. pecypcehl ¥ ciocoObl Ux oxpanbl. OxpaHa JieCHbIX pecypcoB B Poccun. BozamoxkHocTH
YIpaBJI€HUS YKOJIOTHYECKUMH CUCTEMAMH.
IpakTuyeckasi pa6ota «CpaBHUTEIBHOE OMUCAHUE €CTECTBEHHBIX MPUPOJIHBIX CUCTEM U 2
arpo’KOCUCTEMBD».
audppepeHIUPOBAHHBIN 3a4€T (110 BCeM pa3jieiaM TUCHHUILINHBI) 2
CamocrosiTenbHast paboTa: BBITIOJIHEHHE JTOKJIaa, npe3eHTanun «Oco0o oxpaHsembie 5)

MIPUPOIHBIE TEPPUTOPUHN U HX 3HAYCHHE B OXPAHE MPUPOIBI»;
«OCHOBHBIE IKOJIOTHUECKUE TPHUOPUTETHI COBPEMEHHOTO MUPAY; PEIlICHUE
HKOJIOTMUECKHUX 3a7a4

HUTOTO I10 TUCLIUIUINHBI 393/10,92

Paboueii mporpaMMoii peaycMOTPEHO BBIITOITHEHUE OTIENILHBIX BUAOB paboT, CBA3aHHBIX ¢ OyAyliel mpodecCHOHANBHOM AeSTeIbHOCThIO, B (JOpME MPAKTHIECKON
NOATrOTOBKU B 00bEMe 166 yacos.
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7.1. TpeGoBaHUsI K MUHNMAJBLHOMY MaTepHaIbHO-TEXHUYECKOMY 00ecre4eHHuI0

OcBoenne mnporpamMmbl y4eOHOH AMCLUUIUIMHBI «ECTECTBEHHBbIE HAYKW» IpEIIojaraer
HaJIM4YKMe KaOMHEeTa XUMUH ¢ JJabopaTtopueil 1 1ab0paHTCKON KOMHATOM, B KOTOPOM MMEETCS
BO3MOKHOCTbh 00€cIeuuTh CBOOOIHBIN A0CTYN B VIHTEpHET BO BpeMs y4eOHOIrO 3aHATHUS U B
[IEpHOJ] BHEYPOUHOM AESITEIbHOCTU O0yYaIOIIUXCS.

[Tomemenne  kabuHeTa  JOJDKHO  YAOBIETBOPATH  TpeOoBanusm  CaHUTAapHO-
anuaeMuoIornYeckux npasmit 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO
THUIOBBIM 00OpY/ZIOBaHHEM, YKAa3aHHBIM B HACTOSIIMX TpPeOOBaHHUAX, B TOM YHCIE
CHEIHATM3UPOBAHHON y4eOHONH MeOenbl0 U CpelCTBaMH OOY4YEHHS, OCTAaTOUYHBIMH IS
BBINOJIHEHUS TPeOOBAHUHN K YPOBHIO IOJTOTOBKH 00YYarOIINXCSL.

B kabuHeTe MOKHO OBITH MYIBTUMEAMHHOE OO0OpYIOBaHUE, MOCPEICTBOM KOTOPOTO
y4aCTHUKU 00pa30BaTeIbHOIO MPOIecca MOTYT MPOCMATPHUBATh BU3YAIbHYIO HHPOPMAIIIO
10 XUMHH, CO3aaBaThb MMPE3CHTAllMNU, BUACOMATCpHUAJIbl U T.II.

B cocraB yueOHO-METOAMYECKOTO U MaTEepUATbHO-TEXHUYECKOTO OCHAIIEHUs] KaOMHeTa
XUMHH BXOJST:

*  MHOTro()yHKIIMOHAJIbHBIA KOMIUIEKC MpernoaBaTes;

* HaTypajbHble OOBEKTHl, MOJEIH, MNpUOOPsl U HAOOPHI AN  I[OCTAHOBKH
JIEMOHCTPALIMOHHOI'O U YYEHUUYECKOTO IKCIIEPUMEHTA;

* [I€YaTHBIC U 3KPAHHO-3BYKOBBIE CPEJCTBA OOYUEHUS;

* CpEICTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHA;

* PpEaKTUBbI;

* IepeYHHU OCHOBHOM M JIONOJHUTEIBHON y4eOHOM! IUTepaTyphl;

* BCIOMOraTesnbHOe 000pyI0BaHUE U UHCTPYKIINH;

* OubmMoTEeUHBIH QoH.

* 000pyI0BaHHE U PEAKTUBBI COTJIACHO YCTAHOBIEHHOMY CTaHJAPTHOMY IMEPEYHIO IS
KaOMHETa XUMUH.

B 6ubnmoreunsiit GoHA BXOAAT yUeOHUKHU U yueOHO-MeToanueckrue KoMIuiekTsl (YMK),
PEKOMEH/IOBAaHHBIC WJIM JOIYIICHHBIC JUIS WCIOJL30BaHUS B  MPodecCHOHATBHBIX
00pa30BaTeNbHBIX OPTraHU3AIUAX, PEAM3YIONUX 00pPa30BaTENbHYIO MPOTPAMMY CPEIHETO
obmero oOpazoBanusi B mpenenax ocBoenus [ITICC3 CIIO na 6aze oCHOBHOrO 00IIErO
o0Opa3oBaHUs.

bubnmuoreunsii  GoHA MOXKET OBITH JIONIOJHEH XWMHUYECKOW DHIIUKIIONEANEH,
CIPaBOYHUKAMU, KHUTAMU AJI YTEHUS 110 XUMUH.

B niporiecce ocBOCHMS mporpamMMbl y4eOHOW JUCIMIUIMHBI CTYACHTHI JTOJDKHBI UMETh
BO3MOYXHOCTh JIOCTYIIA K 3JIEKTPOHHBIM Y4€OHBIM MaTepuajiaM, UMEIOIUMCS B CBOOOIHOM
noctyrne B ceTd MHTepHET (2JIEKTPOHHBIM KHHTaM, MPaKTHKyMaM, TeCcTaM, MaTepHajiam
EI'D u np.).

JIst BBITIOTHEHHST JIaOOpAaTOPHBIX PadOT CTyAEHTaM HEOOXOAMMO WMETh MPOCTON H

[[BETHBIC KapaHJAallld, INHEHKY, TACTHK, TepUYaTKH, KATbKYJISTOp, Xaiar.
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7.2. MudpopmannoHHoe odecnieyeHre 00y4eHust

OU3UKA
OcHoBHAA JIUTEPATYPA

MsikumeB I'. SI. ®usuka. 10 kmacc : yuebnuk / I'. S. Msakumes, b. b.
byxosues, H. H. Corckuii. - 4-e uzn. — Mocksa : [Ipoceemnienue, 2021. — 416
c.: mi. — (Cpennee npodeccuonaibHoe oOpazoBanue). — 50 3K3.

MsakumeB I'. SI. ®usuka. 11 kmacc : yuebnuk / I'. S. Mskumes, b. b.
byxoBues, B. M. Yapyrus. - 5- ¢ uzn. — Mocksa : [IpocBemenue, 2021. — 436
c.: mi. — (Cpennee npodeccuonaibHoe 00pazoBanue). — 50 3K3.

JlorBunenko O. B. ®usuka : yueOnuk / O. B. JlorBunenko. — Mocksa :
KnoPyc, 2022. — 341 c. — (Cpennee npodeccrnoHanbHOE 00pa3oBaHUE). —
URL.: https://www.book.ru. — Pexxum goctyma: mo moarmmcke.

Iuuckuii A. A. Ousnka : yueonuk / A. A. ITunckuii, I'. }O. I'pakoBckuii ; mon
oomr. pea. F0. U. uka, H. C. IlypsimeBoii. — 4-e¢ uzf., ucnp. — Mocksa :
OOPYM : UH®PA-M, 2022. — 560 c. : un. — (Cpeanee mpodeccuoHaIbHOE
obOpazoBanmne). — URL: https://znanium.com. — Pexwum moctyma: mo
MOJITIUCKE.

JlomoJiIHMTEIbHASA JIMTEPATYpPAa

Tpodumona T.U. Kpatkuii xkypc pusuku ¢ npuMepaMu pelieHHs 3aaad :
yaeOHoe nocobue / Tpodpumona T.1. — Mocksa : KuoPyc, 2021. — 279 c. —
(Cpennee mpodeccuonansuoe obpazosanne). — URL: https://www.book.ru. —
Pexum nocrymna: mo noamnucke.

Tpodumona T. U. dusuka : Teopus, penieHue 3ajad, JIEKCHKOH : yueOHOe
nocobue / T. W. TpopumoBa. — Mocksa : KuoPyc, 2022. — 315c. —
(Cpennee mpodeccuonansuoe obpazosanne). — URL: https://www.book.ru. —
Pexum nocrymna: mo noamnucke.

Tpodumona T. U. ®usuka or A 1o S. CipaBoyHOe U3/IaHUE : CIIPABOYHHK /
T. U. TpopumoBa. — MockBa : KuoPyc, 2022. — 301 c¢.— (Cpennee
npodeccuonanpHoe obpazoBanue). — URL: https://www.book.ru. — Pexum
JOCTYTIA: IO TIOJIITHCKE.

HUuTEepHET pecypebl:
www.fcior.edu.ru — deaepanbHbiii IIEHTP HHOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB

Www.physbooK.ru —31eKTpoHHBIH Y4eOHHK 10 (PU3UKE.

WWW.CbooK.ru — nemoHcTpanmoHHbie onbITH 1o pu3nke. KomnakT Byka.
www.opentorrent.ru — yaeGHbIe GHIBMBI IO (PU3HKE
https//fiz.1september.ru (yueOHo-MeTOIMUECKast ra3zeTa «Dusnkay).
www.opentorrent.ru — yueOHble puibMbl 110 GU3MKe
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BUOJIOI'us1
OcHOBHAS JJUTEPATYPa

Kamenckuii A. A. buonorus. O6mas Ouonorus. 10-11 kmaccel : ydeOHuUK /A. A.
Kamenckuii, E. A. Kpukcynos, B. B. [Taceunuk. — 6-e usn., crep. — Mocksa : [Ipoda, 2018.
— 368 c.: m1. — (Cpennee npodeccrnonansHoe oOpazoBanue). — 50 3K3.

MamontoB C. I'. O6mas O6uonorus : yue6nuk / C. I'. MamonrtoB, B. b. 3axapoB. —
Mocksa : KnoPyc, 2022. — 323 c. — (Cpennee mpodeccruoHaapHOe 00pa3oBaHHUE). —
URL.: https://www.book.ru. — Pexxum gocrtyma: 1o moamnmcke.

Mycradun A.I'. buonorus : yueOnuk / A.I'. Mycrapun, B.b. 3axapoB. — Mocksa :
KuoPyc, 2022. — 423 ¢. — URL.: https://www.book.ru. — Peskum moctyma: mo moamucke.

JlomoJHUTENbLHANA JUTEPATYPA

Konecuukos C. U. O6mas 6uosorus : yuednoe mocodbue / C. 1. KonecankoB. — Mockaa :
KuoPyc, 2021. — 287c. — (Cpennee mnpodeccuonampbHoe obOpazoBanue). — URL:
https://www.book.ru. — Pexxium goctyma: 1o mojammcke.

Epemuenxo O. 3. buomorus : yuenwe o Owuochepe : yuebnoe mnocodue mis CIIO/
O. 3. Epemuenko. — 3-¢ wu3fd., mepepadb. um gon. — Mocksa : HznatensctBo FOpaiir,
2022. — 236 ¢. — (ITpodeccuonansHoe obpazoBanue). — URL: https://urait.ru. — Pexum
JOCTyTA: 1O MOJIMTUCKE.

XUMUA

OcHoBHasl JJUTEPATYPA

Pymzutuc I'.E. Xumus 10 xinacc. ba3oBbeiil ypoBeHb : yueOHUK 1si 00111€00pa30BaTeIbHBIX
opranmzanuii / I'.E. Pymsurtuc, @.I'. ®enpaman.- 7-e uza.- Mocksa : [Ipocsemenue, 2020.-
224 c. : . — 110 3k3.

Pymsutue I'.'E. Xumusa 11 xnacc. ba3oBeiii ypoBens : yueOHuk / I'.E. Pymsuruc, ®@.I'.
®enpaman.- 7-e uza.- Mocksa : [Ipocsemenune, 2020.- 223 c. : un. — 110 sk3.

Epemun B.B. Xumus 10 xnacc. ba3oBwlii yposenb: yueOnuk / B.B. Epemun, H.E.
Ky3bmenko, A.A. Jlpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna.- - Mocksa : [lpoda,
2021.-223 c. : un.- (Poccwmiickuii yueOHUK). — 50 3K3.

Epemun B.B. Xumus 11 xnacc. bazoBwiii yposenb: yueOnuk / B.B. Epemun, H.E.
Kyspmenko, A.A. Jlpo3nos, B.B. Jlynun; non pexn. B.B. Jlynuna.- 7 usa. Crepeorun.-
Mockaa : [Ipoda, 2021.-223 c. : un.- (Poccuiickuit yue6HuUK). — 50 2K3.

Caenxo O.E. Opranmueckass xumus (¢ mnpaktukymom) : yueOHuk / O.E. Caenko. —
Mockga : KuoPyc, 2022. — 177 c. — URL: https://www.book.ru. — Pexxum goctyma: mo
MO/ITTHCKE.

BoromosioBa U. B. Heoprannueckas xumus : yuebnoe nocodue / M. B. boromonosa. —
Mocksa : Anspa-M, UHOPA-M, 2020. - 336 c. — (Cpemnee mnpodeccrnoHambrHOE
obpazoBanue). — URL: https://znanium.com. — Pexxum foctymna: mo moamucke.
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https://urait.ru/bcode/455486

JlomoJHUTENbHANA JJUTEPATYPA

I'nuaka H. JI. O6mas xumus : yuyeOnoe nocodbue / H. JI. I'muaka. — Mocksa : KnoPyc,
2022. — 748 c¢. — (Cpemnee mnpodeccuoHnanbHoe obOpasoBanue). — URL:
https://www.book.ru. — Pexxium goctyma: 1o moammcke.

I'auaka H. JI. O6mas xumus. 3aaudl U ynpakHEHHs : y4eOHO-TPAaKTHYECKOe MOoco0ue
st CITO / H. JI. I'nunka ; mox penakuueit B. A. IlonkoBa, A. B. babkoBa. — 14-e uzn. —
MockBa :  WsmarenbctBo  FOpaiit,  2022.—  236c.—  (IIpodeccuonanpHoe
obpasoBanue). — URL.: https://urait.ru. — Pe;xum moctyma: mo moamucke.

Cracy H. ®. O0mas u HeopraHmdeckas xuMmus. CIpaBOYHUK : yuyeOHOE mocoOme st
CIIO/ H. ®. Crace. — 4-¢ u3n. — Mocksa : U3marensctBo [Opaiit, 2022. — 92 c. —
(TTpodeccuonansuoe obpazosanue). — URL: https://urait.ru. — Pexum pocrtyma: 1o
TIOJIITUCKE.

IKO0J0Ius
OcHOBHAA JJUTEPATYPA

Mupkun B. M. Dxonorusi. 10 — 11kmaccel. bazoBsiii ypoBens : yueOHuk / b. M. Mupkus,
JI. T'. HaymoBa. — MockBa : Bentana — ['pad, 2018.- 400 c. — 50 ak3.

KoaecuukoB C. U. Dxomnorus : yuedbnuk / C. U. KonecankoB. — Mocksa : KuoPyc, 2021.
— 244 c¢. — URL: https://lwww.book.ru. — (Cpexanee npodeccronanbHoe 00pa3oBaHue). —
Pexxum mocTyna: mo mozmumcke.

I'anbnepun M. B. OOmas skonorus : yueOnuk / M. B. I'anbnepun. — Mocksa : @opym,
HUIl HUH®PA-M, 2022. - 336 c¢. — URL: https://znanium.com. — (Cpennee
npodeccuoHaibHOE 00pa3oBaHue). — PexxuM qocTyra: 1mo moamnucke.

JlomoJHHUTeNbHAN JUTEpPATYpa

Bouakosa II. A. OcHoBbI 00111e# HKOJ0THY : yueOHoe ocodue / I1. A. BonkoBa. — MockBa
O®OPYM : HNHOPA-M, 2020. — 126 c. — (Cpennee mnpodeccruoHanbHOe
obpasosanue). — URL: https://znanium.com. — PesxuMm gocTyna: 1mo mojamucke.

JkoJiorus : yuyeouuk u npaktukym st CIIO / O. E. KongparteeBa [u ap.]. — Mocksa :
WznarensctBo  FOpaiit, 2022. — 283 c.— (IIpodeccuonanpHoe oOpa3oBaHHE). —
URL:https://urait.ru. — Pexxum gocTyma: 1mo mojamucke.

Jkojorus : yueOnuk u npaktukym i CIIO / A. B. Toraii [u ap.]. — 5-e uzn., nepepad. u
norm. — Mocksa : MszmarensctBo [Opaiit, 2022. — 352 c.— (IlpodeccuonansHoe
obpasoBanue). — URL:https://urait.ru. — Pexxum moctymna: mo moJmmcke.
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http://znanium.com/catalog.php?item=booksearch&code=%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&page=4#none
http://znanium.com/catalog.php
http://znanium.com/catalog.php
https://urait.ru/bcode/458702
https://urait.ru/bcode/458702

12
13

14
15
16

HNuTepHer — pecypcebl:

Axanemuk. CnoBapu u sHImKiIoneuu. http://dic.academic.ru/

Bonbmas coBerckas sHnuknoneaus. http://bse.sci-lib.com

Books Gid. Dnexrponnas 6ubnmuoreka. http://www.booksgid.com
I'moGanreka. ['mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB.
http://globalteka.ru/index.htmil

Ennnoe okHO JocTyIa K 00pa3oBareibHBIM pecypcam. http://window.edu.ru
Kuwuru. http://www.ozon.ru/context/div_book/

Jlyumast yueOHas nureparypa. http://st-books.ru

Poccwuiickuit oOpa3zoBarenbHbiii moprai.http://www.school.edu.ru/default.asp
DnexkrponHas oubauoreunas cucrema http://book.ru/

www.pvg.mk.ru (omummuana «ITokopu BopoObeBBI TOphD»).

www.hemi.wallst.ru (O6pa3oBareabHbBII CalT IS IIKOJbHUKOB « XHMUS»).
www.alhimikov.net (O6pa3oBaTenbHbIi CaT A1 IKOJIBHUKOB)
Www.chem.msu.su  (DsaekTpoHHast OMOIMOTEKA IO XUMHH ).

Www.enauki.ru (MHTepHeT-u31aHue Ui yuuTelneil «K ECTeCTBEHHBIC HAYKI»).
www.lseptember.ru (meroaunueckast rasera «IlepBoe CEHTAOP»).

www.hvsh.ru (xypHan « Xumust B IIIKOJIEY ).
WWW.hij.ru (kypHai « XUMUS 1 KU3HBY).
www.chemistry-chemists.com (31ekTpoHHBI# )KypHaT « XUMUKU U XUMHSD).

8.XAPAKTEPUCTUKA OCHOBHbBIX BUIOB YYEBHOHI
JAEATEJBHOCTHU CTYJAEHTOB

KoHTposb 1 o11eHKa pe3ynbTaToB OCBOEHUS YUEOHOM NUCHUIUIMHBI OCYIIECTBISETCS
IIpenoJaBaTesieM B IPOLECCE TPOBENECHUS NPAKTUUECKUX 3aHATUHN, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHUS 00YYaIOUIMMKCS UHIUBUIYaIbHBIX 33/1aHUN U IPOMEKYTOUYHON aTTeCTallueH.
MeTobl KOHTPOJIS HalpaBlIeHbl HA IPOBEPKY O0YUaAIOIIUXCS:

v — BBINOJIHATH YCJIOBHUS 3aHUA HA TBOPYECKOM YPOBHE C IPEACTABIEHHUEM
COOCTBEHHO! MO3UIINH;
v\ — JleNaTh OCO3HAHHBIN BLIOOD CIIOCOOOB IEHCTBUI U3 PaHEE U3BECTHEIX;
v\ —OCYLIECTBIATH KOPPEKLHUIO (MCIPaABIEHUE) CAETaHHbIX OMMOOK Ha HOBOM YPOBHE
MpeIaraeMbIxX 3aJlaHu;
v/ — paboTaTh B rPYIIE U NPEACTABIATh KaK CBOK, TAK M IO3MIIMIO IPYIIIIbI
Coaepxanue XapaKkTepHCTHKA OCHOBHBIX BUIOB y4eOHOM DopMbI 1 METOBI
AeATeJbHOCTH 00y4aroluxcs (Ha ypoBHe y4eOHbIX KOHTPOJISI U OIleHKH
AelCTBHIN) pe3yJibTATOB 00y4eHH s
YMeHUs MOCTaHOBKH ueneﬁ JACATCIIBHOCTH, IIJIAaHUPOBAHUA BXOHHOﬁ KOHTPOJIb B
COOCTBEHHOMU JEATEIBbHOCTH JUIsl TOCTHKCHHUS dopme:

MOCTaBJICHHBIX LENEN, TPEABUICHUS BO3MOKHBIX
pe3yJIbTaTOB ATUX JAEHCTBUMN, OpraHU3aI[ui CAaMOKOHTPOJISI U
OTICHKH ITOTyYEHHBIX PE3yIbTaTOB. Pa3BuTHe CriocOOHOCTH
SICHO Y TOYHO U3JIaraTh CBOU MBICJIH, JIOTUYECKU NOHATHAM JUCHHUIUIAHBIL.
000CHOBBIBATH CBOIO TOUKY 3PEHUS, BOCIIPUHUMATD U aHAJIH-
3UPOBATh MHEHUS COOECETHUKOB, TIPU3HABAS ITPABO APYTOTO
YyeJIoBeKa Ha MHOe MHeHueE. [Tpou3BeieHre nu3MepeHust
(U3MYECKUX BEJIMYMH U OLICHKA FPAHUILIBI TOIPEIITHOCTEH
u3MmepeHui. [IpeacraBiienre rpaHuilbl OrPEIIHOCTEN
W3MEPEHUH TTPH TIOCTPOCHUH TPaPUKOB. Y MEHHE
BBICKA3bIBATh THUIIOTE3HI 11 OOBSICHEHMS HAOIF01aeMBIX
SIBIICHUM. Y MEHHE TpeiaraTb MOJICIH SBJIICHUN. Y Ka3aHUe
rPaHUIl IPUMEHUMOCTH (DU3MUECKUX 3aKOHOB. M3/oKeHue
OCHOBHBIX IOJIOKEHUM COBPEMEHHOW HayYHOU KapTHUHbI

- TCCTUPOBAHMUA 110
OCHOBOIIOJIararoumum
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http://www.ozon.ru/context/div_book/
http://st-books.ru/
http://www.school.edu.ru/default.asp
http://book.ru/
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http://www.chemistry-chemists.com/

mupa. [lpuBeneHne MpruMepoB BIUSHUS OTKPBITUH B (pHU3HKe
Ha IIPOrpecc B TEXHUKE U TEXHOJIOTUU NPOU3BOICTBA.
Hcnonws3oBanue MHTepHETA JUUIs MOMCKA MH(pOpMAaIUU

1. Mexanuka

Kunemamurxa HpCHCTaBHeHI/Ie MEXaHUYCCKOI'0 ABMXXCHUSA TECJ1a Bxoaunoi KOHTPOJIb B
ypaBHEHUSAMHU 3aBUCUMOCTH KOOPJIMHAT U MPOEKIUEH dopme:
cKopocTu oT BpeMmeHu. [IpeacraBienne MeXxaHMueCKOro - TeCTHPOBAHHA 110
JIBUKCHUS TeJla rpaikaMu 3aBUCUMOCTH KOOPIMHAT U
npoeKIeii ckopocTH oT BpeMenH. Omnpejienenue koopaunar | OCHOBOIOIAraroIIM
MPOMIEHHOTO MYTH, CKOPOCTH M YCKOPEHHUS TeJa 10 TIOHATHAM THCTUILINHBIL.
rpadvkaM 3aBUCMOCTH KOOPJAWHAT U MPOCKIU CKOpocTd OoT | Tekymiuii KOHTpPOJbL B
BpemeHu. OnpeziernieHne KOOPAMHAT NPOAICHHOTO MyTH, CKO- | dhopme:
POCTH U YCKOPEHHUSI TeJIa [0 YPABHCHUAM 3aBHCHMOCTH - YCTHOTO M MHCHMEHHOTO
KOOPJMHAT U MPOEKIUN CKOPOCTH OT BpeMeHu. [IpoBenenue ompoca;
CPaBHUTEIHHOTO aHAJIN3a PABHOMEPHOT'O U PaBHOIEpPE- ’
MEHHOTI'0 IBUKEHHUH. YKa3aHUe UCIIOIb30BaHUs - IPAaKTHIECKUX PabOT;
MOCTYNAaTENbHOTO U BPAILATEIbHOIO JBUKEHUI B TEXHHUKE. - TECTUpOBaHUA 110 TEMaM,
[Ipencrarnenve nHGOpPMAIIMY O BUJAX ABMXKCHUS B BUJIC - IOJTY4YEeHUs 3a4eTa 1o
Ta6IHLIBI mabopaTopHBIM padoTaM.
3akonwi IIpuMereHre 3aK0HA COXPAHCHHS HMITY/IbCa JLst PyGesKHbII KOHTPOIb B
coxpamnenus 6 BBIYHCIICHUS M3MCHCHHIT CKOPOCTEH Tel P UX bopme:
MexaHuke B3aMMOICHCTBUAX. VI3MepeHre paOoThl CHIT M H3MEHEHHE
KUHETHYECKOM YHEPIUH Tesa. Brruncienne paboThl CHII M - KOHTPOJIBHBIX pabot mo
W3MEHEHUS] KHHETUYECKOW SHEPTruu Tena. Beruucienue KaXJ101 TeME 1 pasjieiy
MOTCHIIMATFHOM YHEPTUH TEJ B TPABUTAIIIOHHOM JUCIUIUINHBI,
nonelIpuMeHeHne 3akoHa COXpaHEHUST MEXaHMIECKOM Ouenka:
SHEPTHH MPHU pacueTax pe3yIbTaTOB B3aUMOICHCTBUMA TEJ - pe3yJBTATHBHOCTH
TPaBUTAIIMOHHBIMYU CHJIAMU U CHJIAMH YIIPYTOCTH. Y Ka3aHUE 6 6VIAIOLICIOCS
TPaHUI] MPUMEHUMOCTH 3aKOHOB MEXaHUKHU. Y Ka3zaHue PabOTEI 00YHaroI .
y4eOHBIX TUCHUILIMH, IPU U3YYCHUH KOTOPBIX UCIOJIB3Y- TP BBITOTHCHHH 3alaHUH
I0TCSI 3aKOHBI COXPaHESHUS Ha y4eOHBIX 3aHATHAX
2. OCHOBBI MOJIEKYJIAPHON GU3UKU ¥ TEPMOJIUMHAMMKH.
Ocnoeswi Brimonnenune OKCIICPHUMCHTOB, CIIy)XallluX JIJIsA 000CHOBaHUS BXO)IHOﬁ KOHTPOJIb B
MOJEKYNAPHOU MOJICKYIIpHO-KHHeTHYecKol Teopun (MKT). Pemenne dopme:
KUHemuyecKkou 3a/1a4 C MPUMEHEHUEM OCHOBHOI'O YPAaBHEHUS MOJIEKYJIIPHO-
meopuu. MoeanvHouili | KHHETHYECKOH Teopun ra3oB. OnpeieseHne napaMmeTpoB - TeCTHPOBAHHA 11O
OCHOBOIIOJTAral0IIUM

2as

BEIIIECTBA B ra3000pa3HOM COCTOSIHUY Ha OCHOBaHHH
YpaBHEHUS COCTOSIHHSA MeaIbHOro Ta3a. OnpeencHre
MapaMeTPOB BEIeCTBa B ra3000pa3HOM COCTOSIHUN H
MTPOUCXOIATINX MPOIIECCOB M0 Tpadukam 3apucumocty p (T),
V (T), p (V). DKcriepuMeHTAILHOE HCCIIEI0BAHNE
sapucumoctu p (T), V (T), p (V). IIpeacrasienue B BUIe
rpauKOB H30XOPHOTO, N300aPHOTO U U30TEPMHUYECKOTO
MIPOIIECCOB. YKa3aHWe TPaHHUIl TPUMEHUMOCTH MOJIEIN
«uIaeanbHbIi ra3» u 3akoHoB MKT

Ocnosbi
MepMOOUHAMUKU

N3MmepeHne KoauvecTBa TeIIOTH B IIpoIieccax
TerIonepeaayr. PacueT KoJIMYecTBa TEIIOTHI,
HEOOXOMMOT0 JUTSI OCYIIECTBICHUS 3aIaHHOrO IpoIiecca ¢
teronepenadcii. OObsICHEHNE TPUHIIUIIOB ICHCTBUS
TEIIOBBIX MaIIMH. JIeMOHCTpaIus poiau (GPU3HKH B CO3TaHUH
Y COBEPIIICHCTBOBAHMHU TEIUIOBBIX JBUTaTeNel. 3noxenue
CYTH 3KOJIOTHYECKHX TPoOIJIeM, 00YCIIOBIEHHBIX PabOTOM
TEIUIOBBIX JBUTATEJIEH U MIPEAJIOKEHHUE MYTH X PEIICHUS.
VYkazanue rpaHull MPUMEHUMOCTH 3aKOHOB
TEpPMOJIMHAMUKHU. Y MEHHE BECTH JIMAJIOT, BHICTYIIIUBATh
MHEHHE OIMOHEHTa, y4acTBOBAaTh B JINCKYCCUHU, OTKPBITO
BBIpaXkaTh U OTCTAUBaTh CBOIO TOUKY 3pEHUS. Y KazaHUE
YYEOHBIX TUCHUILINH, P U3YUCHHH KOTOPBIX HCIIOIL3YIOT
y4eOHbIH MaTepral « OCHOBBI TEPMOIMHAMUKIDY

Ceoticmea napos,
orcuoKocmel,
meepovix men

I/I3MepeHHe BJIAJKHOCTH BO3/JyXa. Pacuer konmmyectBa
TCIIJIOTHI, HCO6XO}_II/IMOF0 AJI1 OCYIICCTBIICHUSA IIpoIecca
nepexoaa BCICCTBa U3 OAHOIO arp€raTHoro COCTOSAHUA B
Apyroc. SKCHCDI/IMCHT&HLHOG HCCIICA0BAHUEC TCILIIOBBIX
CBOMCTB BCIICCTBA. HpI/IBC,Z[eHI/IC MPUMCPOB KAlITWJLIAPHBIX

MOHATHSAM AUCUUTUIMHBI.
Texkymuii KOHTpPOJbL B
dopme:

- YCTHOTO M MHUCHMEHHOTO
onpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHMS IO TEMaM,
- IIOJTy4EHUS 3a4eTa 1o
mabopaTopHBIM padoTaM.
PyOe:xHbIii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXJI0ll TeMe U pa3aeny
JACITUTUTAHBL;

Ounenka:

- pe3yJbTaTUBHOCTH
paboThI 00yUaroIIerocs
TIPH BHITIOJTHEHUH 33 JaHHH
Ha y4eOHBIX 3aHITUSIX
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SIBIICHUH B OBITY, IpUpO/Ie, TexHUKE. MccnenoBanue
MEXaHUYECKUX CBOMCTB TBEpbIX Tel. [Ipumenenue
(hu3UYECKUX MOHATHI M 3aKOHOB B YYSOHOM MaTepHae
npodeccuoHaIbHOro Xapakrepa. Mcnons3oBanue uTepHeTa
JUTSL TIOUCKA MH(OPMALIUH O pa3pabOTKax v MPUMEHEHUSIX
COBPEMCHHBIX TBEPABIX U aMOP(HBIX MATEPHUAIOB

3. DJIeKTpoAUHAMHUKA.

Onexmpocmamuka

Brrunciaenue cuil B3auMOACHCTBUS TOUCUHBIX
QJICKTPHUYCCKHUX 3apAJ0B. Brruncnenue Hanps>KCHHOCTH
QJICKTPUYCCKOT'O ITOJIsI OAHOT'O K HCCKOJIBKUX TOYCYHBIX
QJICKTPUYCCKHUX 3apPsaJ0B.

Brruucnenue noreHiuaga SJICKTPHUUCCKOT'O IIOJIsI OAHOT'O
N HECCKOJIbKHUX TOYCYHBIX JICKTPHUYCCKHUX 3aPAJ0B.
H3MCpCHI/IC Pa3HOCTH IMOTCHIMATIOB HpOBe)ICHI/IC
CPaBHUTCIIbHOI'O aHaJIn3a IrpaBUTAllMOHHOI'O M 3JICK-
TPOCTATHYICCKOT'O moJieH

Tlocmosnnuiii mox

N3mepenune MOITHOCTH 3JIEKTPUYECKOTo ToKa. M3Mmepenue
OJIC u BHYTpEHHETO COMPOTHUBIICHHUS UCTOYHUKA TOKA.
BrinmonHeHue pacyeToB CUJIbI TOKA U HANIPSDKCHUM Ha
y4acTKax 3JICKTpUUecKux 1ernei. OnpeacncHue
TeMIIepaTypbl HUTH HakanuBaHus. [IpoBeaeHne
CPaBHUTEJILHOTO aHAJIM3a MOJYITPOBOIHUKOBBIX TMO/IOB U
Tpuoa0B. Mcrons3oBanue MHTEpHETA 171 MOUCKA
nH(OPMALIMH O IMEPCICKTHBAX Pa3BUTHS
MOJTYIIPOBOTHUKOBOM TEXHUKU. Y CTAHOBKA MPUYUHHO-
CIIEJICTBEHHBIX CBS3€EN

Macnummnuvie s61enus

W3MmepeHne HHAYKIIUA MATHATHOTO MOJIs. BeIUKCIIEHHE CHIT,
JIEHCTBYIOIIUX HA MMPOBOJIHKMK C TOKOM B MArHUTHOM MOJIC.
Brruncnenue cuit, IeMCTBYIOMINX HA SJIEKTPHYCCKHUI 3apsi,
JIBIDKYIINICS B MAarHUTHOM I10J1e. MlcciaemoBanye sSBICHMI
3JCKTPOMATHUTHON WHIYKIUU, CAMOWHIYKITHH.
Brruncnenune saepruv MarHuTHOTO 101s1. OOBsICHEHHE
MPUHIMNA ACHCTBUSA daeKTpoaBurarens. O0bscHeHHe
MIPUHIINIIA JEHCTBUS T'e€HepaTopa dJICKTPUICCKOrO TOKA U
3IEKTPON3MEPHUTEIBHBIX IPHOOPOB. OOBSICHEHNE POITH
MAarHMTHOTO TOJIsI 3eMJTH B )KU3HU PACTeHUM, )KUBOTHBIX,
yenoBeka. [IpuBeneHne mpuMepoB MPaKTHIESCKOTO
MPUMEHEHHUS U3yYEHHBIX SBJIICHHH, 3aKOHOB, TPHOOPOB,
ycTpoiicTs. [IpoBeacHIE CpaBHUTEIILHOTO aHAIN3a CBOMCTB
AIEKTPOCTATHYECKOTO, MATHUTHOT'O ¥ BUXPEBOTO
AIEKTPHUCCKUX Toiel. OOBsICHEHNE HA IPUMEpE
MAarHUTHBIX SBJICHHH, ITOYeMy (PU3NKY MOMXKHO
paccMaTpUBATh KaK METAIUCITHILINHY

Bxoanoii
dopme:

- TECTUPOBAHHUS I10
OCHOBOTMOJIAraroIIiM
MOHSTUSM JUCITUILIUHEIL.

KOHTPOJb B

Tekymuii KOHTpPoJbL B
dopme:

- YCTHOTO M IHCBMEHHOTO
orpoca;

- IPaKTUYECKUX PadoT;

- TCCTUPOBAHHA I10 TCMaM,
- IOJIyYEHUS 3a4eTa Mo
J1a00PaTOPHBIM PaboTaM.
PyOe:xHbIli KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX PaboT 1O
KaXJ0i TeME U pa3aeiy
JUCUUTUIMHBL

Ounenka:

- pe3yJbTaTUBHOCTH
paboThI 00yUaroIerocs
IIPY BBITIOJTHEHUH 3alaHUN
Ha y4eOHBIX 3aHIATUIX

4. Kos1e0aHus U BOJIHBI.

Mexanuueckue
Konebanus

UccnenoBanue 3aBUCHMOCTH TIEPHOJIa KOJICOAHMIA
MaATEMaATUYCCKOIO MassiTHHKA OT €10 JJIMHBI, MaCChl U
aMIUTATY 1Bl KoJieOanuii. Berunciaenue nepruoia Kojieoanuit
MaTeMaTUYECKOTO MasTHUKA 110 M3BECTHOMY 3HAUCHHIO €TI0
JUTHHBL, BbIpa00oTKa HaBBIKOB BOCIIPUHUMATb,
aHaJIM3UPOBaTh, Hepepa6aTBIBaTI) " IpCabABIIATH
I/IHd)OpMaIlI/IIO B COOTBETCTBUHU C ITOCTABJICHHBIMU 3aJa4aMU.
IIpuBeaeHre MpUMEPOB aBTOKOJIEOATEIIBHBIX MEXaHHUECKUX
cucreM. [IpoBenenne kaccubuKauy KoJIeOaHni

Ynpyeue gonnw

M3mMepenue JyiHbI 3ByKOBOM BOJIHBI IO pe3yJibTaTaM
HaOIroIeHNH MHTEp(EPEHIINN 3BYKOBBIX BOJTH.
HaGmronenue u 00bsiCHEHKE ABJICHUH HHTEP(EPESHIIUN U
TudpakIiuy MexaHHUeCKux BoJiH. [IpeacrasieHue
obnacTeil mpuMEHEeHHS YIbTPa3ByKa U MIEPCIICKTHBEI €T0
HCITOJIF30BAHUS B PA3IMYHBIX 00JIACTSIX HAYKH, TEXHUKH, B
MeauiuHe. M3nokeHne CyTH 9KOJIOTHIECKUX Ipo0JieM,
CBSI3aHHBIX C BO3/IEMICTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M
YeJI0BeKa

OnexmpomacHumn
ble Koebamus

Habmroaenue ocuumiorpaMM rapMOHHYECKHUX KOJIeOaHmi
CHJIBI TOKA B 1lenn. VcclieloBaHNe SIBJICHHS SJICKTPHIECKOTO

Bxoanoii
dopme:

- TCCTUPOBAHMUA 110
OCHOBOTMOJIAraroIiM
MOHATUSM JUCIUTUTHHEI.

KOHTPOJIb B

Texkymmii KOHTpPOJBL B
dopme:

- YCTHOTO M THUCHMEHHOTO
omnpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHMS IO TEMaM,
- IIOJIy4€HUs 3a4eTa 1o
nabopaTopHBIM paboTaM.
Py0e:xHbIii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX paboT 10
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pe3oHaHca B mocieaoBaTenbHol nenu. [Iposenenue
aHaJOTHH MEXIY (PU3NYSCKHMH BEITMUYMHAMM, XapakK-
TEPU3YIOIUMU MEXaHUYECKYIO U AJICKTPOMArHUTHYIO
Kosie0aTeNbHbIC CHCTEMBL. VccnenoBanue MpUHIIAIA
nevictus Tpanchopmaropa. MceciaenoBanue mpuHIUIA
JlecTBUS TeHepaTopa nepeMeHHoro Toka. Mcnonas3oBanue
WuTepHeTa yist moucka HHOOPMAIIMU O COBPEMEHHBIX
crioco0ax nepeaayu ICKTPOIHSPTHH

aﬂeKmPOMCZZHMWIH
ble 60JIHblL

OCYIIICCTBJ'ICHI/IC paguonepcaaiu U paguornpucMma.
HCCHCI[OB&HI/IC CBOICTB QJICKTPOMArHuTHBIX BOJIH C
IIOMOIIIBIO MOOHIILHOTO Teﬂed)OHa. PasButue IOCHHOCTHOI'O
OTHOHICHUSA K U3YYACMbIM Ha YPOKax (bI/I3I/IKI/I 00BEKTaM U
OCBanMBA€MbIM BHJaM ACATCIIBHOCTH. OO0bscHEHHE
NPUHOUITHAIIBHOI'O pa3JIndusa NIpUpOabl YIIPYTUX U
QJICKTPOMAardHuTHBIX BOJIH. H3znoxeHnue CYTH 3KOJIOTHYCCKHUX
HpO6J’ICM, CBs3aHHBIX C 3JICKTPOMArHUTHBIMHA KoJIeOaHUAMU
u BoaHaMmu. OObsICHEHHE POJIK 3JICKTPOMArduTHBIX BOJIH B
COBPCMCHHEIX MCCICAO0OBAHUAX Bcenennoi

KaXJ0i TeMe U pa3fieiny
JUACIUTUTAHBL;

Ounenka:

- pe3yIbTaTHBHOCTH
paboTsI 00yUaromerocs
MIPY BBITTOJTHEHUH 3aJIaHAN
Ha y4eOHBIX 3aHITHSIX

5. OnTuka

Ilpupooa ceema

[IpuMeHeHne HA MPAKTUKE 3aKOHOB OTPAXKEHUS U
MIPEJIOMIICHUS CBETA MPH pelieHuu 3anad. OnpenencHue
CIICKTPAJbHBIX I'PaHUILl YYBCTBUTCIIBHOCTH YCJIOBCUCCKOI'O
rjiaza. YMEHUE CTPOUTh N300pakeHUs PEAMETOB,
JlaBaeMbIe JTUH3aMM. PacueT pacCTOSHUS OT JUH3BI 0
n300pakeHus npeameTa. Pacuer onTHYeCKOM CHIIBI JIMH3BL.
N3mepenne (hOKyCHOTO pacCTOSHUS JIMH3LL. VcIbITaHne
MOJIEJIEd MUKPOCKOTIA U TEJIECKOIa

Bonnosvie
ceolicmea ceema

Hab6monenue siBiieHust HHTEp()EpEeHIINH 3JICKTPOMArHUTHBIX
BoJH. HabOmonenue saBieHus audpakiiuu
3JIEKTPOMArHUTHBIX BOJH. MI3MepeHne JUTMHBI CBETOBOM
BOJIHBI IO pe3yiIbTaTaM HaOIIOICHHUS SBICHUS
nHTepdepennnn. Habnrogenre ssBieHus AuGpaKuy CBETA.
[Touck pazauumii ¥ CXOACTBA MEXAY TUPPAKITHOHHBIM 1
JIACIICPCHOHHBIM criekTpaMu. IIpuBeaeHne mpuMepon
MTOSIBJICHUS B TIPUPOJIC U UCIIOJIB30BAHUS B TEXHUKE
SIBJICHUN WHTephepeHIINH, THPPAKITUH, ITOIIPU3ANNH H
JIUcIiepcuu cBeTa. IlepednciieHne MeToI0B MO3HAHUS,
KOTOPBIE UCIIOJIB30BAHbI TP U3YUCHUN YKa3aHHBIX
SIBIICHUM

Bxoanoii
dopme:

- TCCTUPOBAHMA 110
OCHOBOTOJIAraroiM
IIOHATUAM OTUCHUITIIIUHBI.

KOHTPOJIb B

Tekymuii KOHTpPOJIb B
dopme:

- YCTHOTO M HHUCHMEHHOTO
ompoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHMS IO TEMaM,
- IOJIyYEHUS 3a4eTa Mo
nmabopaTopHBIM padoTaM.
PyOe:xHbIii KOHTPOJIb B
popme:

- KOHTPOJIBHBIX paboT 10
KaXJ0i TeMe U pa3ieiny
JUCITUTITUHBL;

Ouenka:

- pe3yJbTaTUBHOCTH
paboThI 00yUaroIIerocs
IIPY BBINIOJTHEHUH 3aJlaHUN
Ha Y4eOHBIX 3aHITUSIX

6. DjieMeHTBbI KBaHTOBOI (PM3UKH.

Keanmosas onmuka

Habmonenune goroanekrpuueckoro s dexra. O0bsiCHEHNE
3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPEICTABICHHUI.
Pacuetr MmakcuManbHON KUHETHYECKOW SHEPTUHU IJIEKTPOHOB
mpH doTovaexrpuaeckoM s dexre. Onpenencune padoOTHI
BBIXO/Ia JIEKTPOHA 110 I'paduKy 3aBHCUMOCTH MaKCUMaIbHON
KMHETUYECKOH SHEPTUr (POTOIJCKTPOHOB OT YaCTOThHI
cBera.. [lepeunciienre mpuOOPOB YCTAHOBKH, B KOTOPHIX
MIPUMEHSIETCS Oe3-HHEPIHOHHOCTE (hoTod(hdexTa.
OOBsSICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyalli3Ma CBOMCTB
(oronoB. OOBsSICHEHUE PO KBAHTOBOH OITHKH B PA3BUTHHU
COBPEMEHHOU (PU3UKH

Duzuka amoma

Ha6J’IIO,Z[eHI/Ie JIMHCHYATBIX CIICKTPOB. Pacuer yacToThl M
JJIMHBI BOJIHBI UCITYCKA€MOI'O CBETA IIPpU IIEPEXOAC aTOMa
BOAOpPOJa U3 OAHOI'O CTAIMOHAPHOI'O COCTOAHUS B IPYyroec.
OOBsACHEHNE HIPOUCXOKIACHUA JIMHEMYaTOro CIICKTpa aToMa
BOOOpPOJa U pa3Iniusa JIMHEHYaThIX CIICKTPOB Pa3JIMYHBbIX
Ta30B. I/ICCJ'IC,Z[OBaHI/Ie JIMHEHYATOro CIICKTpa. I/ICCHGI[OBaHI/Ie

Bxoanoii
popme:

- TCCTUPOBAHMA 110
OCHOBOTMOJIAraroIiM
MOHATHSAM AUCUUIUIMHBIL.

KOHTPOJIb B

Texkymmii KOHTpPOJBL B
popme:

- YCTHOTO M THCHhMEHHOTO
orpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHUS I10 TEMaM,
- IOJYYEHUS 3a49eTa 1o
nabopaTopHBIM paboTaM.
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IpHUHOUIIA pa6OTI>I HIOMHHCCHCHTHOP’I JIaMIIBI. Ha6J’IIO,Z[€HI/IC
U 00BSICHEHHE IIpHUHIUIIA ﬂeﬁCTBHH Jja3epa. HpI/IBCI[eHI/Ie
IPpHUMEPOB UCIIOJIb30BaHUA JIa3€pa B COBpeMeHHOfI HAayKC U
TexHuke. Mcmonp3oBaHue I/IHTepHGTa JJIs TIOMCKa
I/IH(bOpMaI_II/II/I O INCPCHCKTUBAX IMPUMCHCHHA J1a3epa

PyOe:xHbIll KOHTPOJIbL B

dopme:
- KOHTPOJIBHBIX paboT TI0

Duszuxa amomuo2o
a0pa

Habmronenue TpekoB anbha-yacTuil B kamepe BuubcoHa.
PeructpupoBanue s/iepHbIX U3TYYCHHN C TIOMOIIBIO
cuetumka [efirepa. Pacuer aHepruu CBSI3M aTOMHBIX SIEp.
Onpenenenne 3apsaa 1 MacCOBOTO YKCIIa aTOMHOTO S/Ipa,
BO3HHKAIOLIETO B Pe3ybTaTe PaJMOAKTUBHOTO pacmaja.
Brruucnenue sHepruy, 0CBOOOKTAIOIIEHCS TPU
paoaKTUBHOM pacniaje. OnpenencHue NpoayKTOB sIEPHON
peakiuu. BerarciaeHue sHeprun, 0CBOOOXK TAIOICHCS TPU
SJICPHBIX peaknusx. [[loHMMaHue MPEUMYIIECTB 1
HEIOCTATKOB MCITIOJIb30BAHUS ATOMHOM YHEPTUU U
MOHM3HUPYIOIINX U3ITyYCHUH B IPOMBINIJICHHOCTH, MEIU-
nuHe. M310KeHne CyTH IKOJIOTHIECKHUX TIPo0IeM,
CBSI3aHHBIX C OMOJIOTUYECKUM JIEHCTBUEM PaTUOAKTHBHBIX
uznyuyenuii. [IpoBeneHue KaacCHPUKAIIUU JIEMEHTAPHBIX
YaCTHII TI0 UX (PU3NYSCKUM XapaKTEepUCTUKaM (Macce,
3apsy, BPEMEHHU )KU3HU, CIIMHY UT.J.). [loHMMaHue
[IEHHOCTEH HAYYHOTO IMO3HAHMS MUPA HE BOOOIIIE JIJIst
YeJI0BEYECTBAa B LENIOM, a JJIsl K&KAO0TO 00ydJaromerocs
JIMYHO, IECHHOCTEH OBJIaICHUSI METOIOM HAYYHOT'O MO3HAHUS
JUTSL TOCTHMIKCHUS yCIIeXa B JIFOOOM BHIE ITPAKTUYCCKOMN
JISSITEIIbHOCTH

KaXJ0W TEME U pa3aeiy
JUCIUATUTAHEL;

Ouenka:

- Pe3yJIbTAaTHUBHOCTH
paboThI 00yUaronerocs
MIPY BBITTOJHEHUH 3aJaHUH
Ha Y4eOHBIX 3aHSITHAX

Conepmaﬂne Xa DopMBbI U METOAbI KOHTPOJISA
oByuenus PAKTePUCTHKA OCHOBHBIX BH/I0B I[EiITeJILI;IOCTI/I W OUEHKH Pe3yIbTATOR
CTY/IeHTOB(HA YPOBHE YUeOHbIX /IeliCTBHI) o0yueHus
Bakneiimme Tekymuid KOHTpPOJIb B
XHUMHYEeCKHe dopme:
MOHATHSA - YCTHOTO M MHUCBMEHHOIO

YMeHne 1aBath OnpeesieHle U OlepupoBaTh
CIIEYIOIUMUA XUMHUUYECKUMHU TTOHSITHIMHU:
BEIIIECTBO, XUMUYECKUM JIEMEHT, aTOM,
MOJIeKYJa, OTHOCUTENIbHbIE aTOMHAs U
MOJICKYJISIpHAS MACChI, NOH, AJZIOTPOIIHS,
W30TOIIbI, XUMUYECKasl CBSI3b,
ANEKTPOOTPHUIATEILHOCTD, BAJICHTHOCTD, CTEIICHB
OKUCJICHHUs, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIHA
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS,
PacTBOPHI, AIEKTPOIUT ¥ HEAJIEKTPOJIHT,
ANEKTPOIUTHYECKAS TUCCOIHAILINS, OKUCITUTENh U
BOCCTAHOBHTEIb, OKHCIICHUE ¥ BOCCTaHOBIICHHE,
TeII0BOM 2P PEeKT peakIiu, CKOPOCTh
XUMHAYECKOMN pC€aKunu, Katajin3, XUMHYICCKOC
paBHOBECHE, YTICPOJIHBIN CKENeT,
(GyHKIMOHATIbHAS TPYIINA, H30MEpUsi TOMOJIOTHUS

oIpoca;
- IPaKTUYECKUX padoT;
- TabopaTOPHBIX padoT;
- TECTUPOBAHUSA T10
TEMaMm.
Py0e:xxHbIN KOHTPOJIb B
dopme:
- IPOBEPOYHBIX paboT 1O
OCHOBHBIM T€MaM
JUCLUIUIMHBI,
- KOHTPOJIBHBIX paboT 1O
JIBYM pazjiesiaMm
JVICIIATUTHHEI,
- OTYETHI 110
1a00paTOPHBIM U
MPAKTUYECKUM paboTam.
Hroroswblii
KOHTPOJIb B popme
9K3aMeHa.
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OCHOBHBIE 3aKOHEI
XUMHNU

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHUS
MacChI BEIIECTB U MOCTOSIHCTBA COCTaBa
BEIIIECTB

YcraHoBKa NPUYUMHHO-CIIEICTBEHHON CBSI3U
MEXK]ly COAECP)KaHUEM 3TUX 3aKOHOB U
HaMCaHUEM XUMHUYECKUX (OPMYIT U
YpPaBHEHU.

VYcraHOBKa 3BOJIIOLIMOHHOMN CYIIIHOCTH
MEHJICJICEBCKON U COBPEMEHHOM
(hOpMYJIHPOBOK MEPUOTUIESCKOTO 3aKOHA
J.M.MenneneeBa

OOnbsicHeHne (PU3NIECKOTO CMBICTA
CUMBOJIMKH ITEPUOTNICCKON TAOTUITBI
xumuueckux asementoB J[.M.MeHieneeBa
(HOMEpOB 2JIe MEHTa, NePUOo/Ia, TPYIIIbI) U
YCTaHOBKA MPUYUHHO-CIICJICTBEHHON CBSI3U
MEXIy CTPOCHUEM aToMa U
3aKOHOMEPHOCTSIMA U3MEHEHUSI CBOWCTB
AJIEMEHTOB M 00pa30BaHHBIX MU BEIICCTB B
MepUOIaxX U Ipymnmax .

XapaKkTepuCTUKa 3JIEMEHTOB MaJlbIX U
OOJIBIIIUX TIEPUOJIOB TI0 UX MTOJIOKCHHIO B
Ilepuonuueckon cucreme J[.M.MeHneneera

Tekymuii KOHTPOJb B

dopme:

- YCTHOTO U IHUCBMEHHOIO
Ompoca;-  MPAKTHYECKUX
pabor;

- mabopaTopHBIX paboT;
- TSCTUPOBAHUS 10
TEMaM.

Py0e:xxHbIli KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JUCLUILINHBL,

- KOHTPOJIBHBIX padoT 1O
JIBYM paszjiesiaM
JUCLUILIVHBL,

- OTYETHI 110
1a00paTOPHBIM U
IPAKTUYECKUM paboTam.

HToroBpiii KOHTPOJIb B
(hopme 3K3aMeHa.

OcHoBHBIE
TEOPUH XUMHHU

YcraHoBKa 3aBUCMMOCTH CBOMCTB XUMHYECKHUX
BEIIECTB OT CTPOCHHSI aTOMOB 00Pa3yIOLIUX UX
XUMHYECKHX AJIEMEHTOB. XapaKTepUCTHKA
BAKHEUILINX TUIIOB XUMHUYECKUX CBS3EU U
OTHOCUTEIBbHOCTH 3TOW THUIIOJIOTHH.

OOBbscHEeHrEe 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHS KPUCTALINYECKUX PEIIETOK.
@opMyIMpPOBKa OCHOBHBIX MOJIO)KEHUIN TEOPUU
BJIEKTPOJIUTAYECKON JUCCOIMALINH 1
XapakTepUCTUKA B CBETE 3TOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHUM.
@opMyIMpPOBKa OCHOBHBIX MOJIO)KEHUIN TEOPUU
XUMHYECKOTO CTPOEHHS] OPTaHUYECKUX COCAUHECHHI
U XapaKTEPHUCTHKA B CBETE 3TOI TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHHI

Tekymuii KOHTpPOJbL B
dopme:

- YCTHOTO U IUCHbMEHHOI'O
orpoca;

- IPaKTUYECKUX padoT;

- 1abopaTOPHBIX PadoT;

- TECTUPOBAHUS IO
TEMaM.

Py0e:xxHbIli KOHTPOJIb B
(popme:

- IPOBEPOYHBIX PadOT Mo
OCHOBHBIM T€MaM
JUCIUIINHBL,

- KOHTPOJIBHBIX paboT 1O
IBYM pazjiesiaMm
JUCLUIUINHBL,

- OTYETHI 110
71a00paTOPHBIM U
MPaKTUYECKUM padboTam.

HToroBbiii KOHTPOJIb
B (hopme sK3ameHa

Baxueiimue
BellecTBa U
MaTepHaJIbl

XapakTepucTrKa COCTaBa, CTPOCHUS, CBOMCTB,
MIOJIy4YEHHUS U TIPUME HEHUS Ba)KHEHIIINX METAJIJIOB
(IA u II A rpynm, anoMuHMS, *Kenesa, a B
€CTECTBEHHO-HAy4YHOM Mpoduiie 1 HEKOTOPbIX d-
AJIEMEHTOB) U UX COEAMHEHUN. XapaKTepUCTHKa
COCTaBa, CTPOCHUS, CBOMCTB, OJIYYCHUS U IIPUME

Tekymuii KOHTpPOJIbL B
dopme:

- YCTHOTO W TIHCbMEHHOTO
oIpoca;

- IpaKTUYEeCKuX padoT;

- 1a00paTOPHBIX pPadoT;
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HeHus BakHemmx Hemerawios (VI A, VIIA, VIA
rpymm, a Takxke azora u ¢pocdopa, yraepoaa u
KPEMHHSI, BOJIOPOJIA) U MX COSAUHEHHIA. -
XapakTepHucTrUKa COCTaBa, CTPOSHUSI, CBOWCTB,
TIOJTYYCHHS U - IPUME HEHUS BAXKHEHININX KIIACCOB
YTJICBOIOPOIOB (ATKAHOB, ITUKIIOATKAHOB, AJTKEHOB,
AJIKMHOB, apCHOB) U MX HanOoJiee 3HAYMMBIX B
HapOJHOXO03SHUCTBEHHOM IUTAHE MIPEICTAaBUTEIICH.
AHalornvHas XapaKTeprCTHKa BAKHEHIIINX
MIPEJICTAaBUTENCH JPYTHUX KIACCOB OPTraHUUECKUX
COCJIMHEHUIT: METAaHOJIa ¥ 3TAaHOJIa CIIOKHBIX 3QHPOB,
KHUPOB, MbLJI, aJTbJACTHUI0B ((OPMATBICTHIOB U
areTanbAeru/a), KETOHOB (aleToHa), KapOOHOBBIX
KHCIOT (YKCYCHOUM KUCIIOTBI, IJIsl €CTECTBEHHO-
HAYYHOTO TPOQHIIS IPEJICTABUTEICH JPYTUX KIACCOB
KHCJIOT), MOHOCAXapuI0B (TIFOKO3bI), JUCAXAPUIOB
(caxapo3sl), moIMcaxapuaoB (Kpaxmasia u
I[EJUTIOJIO3BI),- AHUJIMHA, aMUHOKHUCIIOT, OSJIKOB,
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH,
Kay9yKOB, TUIACTMAcCC

- TECTUPOBaHUs 10
TEMaM.

Py0e:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PadOT MO
OCHOBHBIM T€MaM
JUCLHUIIINHBI;

- KOHTPOJIBHBIX paboT 1O
JIBYM pas3zesiam
JUCLHUTLITNHBI;

- OTYETHI 110
71a00paTOPHBIM U
PaKTHYECKUM paboTam.
HToroBpiii KOHTPOJIb B
(dhopme 3K3amMeHa

XuMnuecKuu
A3BIK U
CHMBOJINKA

Hcnonb3oBanue B yueOHOH U podeccroHATbHON
NEATEIbHOCTH XUMUUECKMX TEPMUHOB U CUMBOJIMKH
Ha3BaHue n3y4eHHBIX BEILECTB 10 TPUBUAIBHON WIIN
MEXIyHAPOAHOW HOMEHKIJIATYPE U OTPaKEHUE
COCTaBa 3TUX COCAUHEHUN C IIOMOIIBIO XUMUYECKUX
dhopmyn. OTpakeHre XUMUYECKUX TTPOIIECCOB C
IIOMOILIBIO YPAaBHEHUN XUMUUECKUX PEaKIUi

Tekymuid KOHTpPOJIb B
dopme:

- YCTHOTO M MUCHBMEHHOTO
orpoca;

- IpaKTUYEeCKuX pabdoT;

- 1abOopaTOPHBIX padoT;

- TECTUPOBAHUS TIO
TEMaM.

Py0e:xxHbIN KOHTPOJIb B
dopme:

- IPOBEPOYHBIX pPaboT 1O
OCHOBHBIM T€MaM
JUCLUTLIINHBI;

- KOHTPOJIBHBIX paboT 1O
JIBYM paszJiesiaM
JUCIUIINHBL,

- OTYETHI 110
1a00paTOPHBIM U
NPaKTUYECKUM paboTam.
HToroBpiii KOHTPOJIb B
bopme

g depeHIIMPOBAaHHOTO
3ayeTa.

XuMmuuyeckue
peakuuu

OObscHEHNE CYITHOCTH XUMUYECKUX MPOLIECCOB.
Knaccuukanus XuMU4ecKux peakiuii mo
Pa3IMYHBIM PU3HAKAM: YUCILY U COCTaBy MPOIYKTOB
U peareHToB, TeII0BoMY 3(p(eKTy, HarpaBIeHHUIO,
(aze, HAIMYUIO KaTaau3aTopa, U3MEHEHUIO CTereHel
OKHCJICHHS 3JIEMEHTOB, 00pa3yoIuX BEIIeCTBA.
VYcTaHOBKa MPU3HAKOB OOIIET0 M pa3Iu4yHOIo B
TUIIOJIOTUH PEAKIM JUIsl HEOPraHMYECKON 1

Tekymuii KOHTpPOJIbL B
dopme:

- YCTHOTO W TIHCbMEHHOTO
oIpoca;

- IpaKTUYEeCKUX pabdoT;

- 1abopaTOpHBIX pPadoT;

- TECTHPOBAHUS TI0
TEMaM.
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OpraHN4eCKON XUMHH.

Knaccugukanus BemecTs 1 NpoIeccoB ¢ TOYKH
3pEHHUS OKUCIIEHHUSI-BOCCTAHOBIIEHUsI. COCTABIICHHE
YPaBHEHUH PEAKIMI C TIOMOLIBIO METOAA
AJIEKTPOHHOTO OasiaHca

OOBsicHeHHE 3aBUCIMOCTH CKOPOCTH XUMHYECKOM
pEeaKIu U MOJ0KEHUSI XUMUYECKOTO PABHOBECHSI OT
pa3nuYHbBIX (PaKTOPOB

Py0e:xxHbIN KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JMCLIUTUTMHBI,

- KOHTPOJIBHBIX padoT 1O
JIBYM pazjiesiaMm
JUCLUIUIMHBL,

- OTYETHI 110
71a00paTOPHBIM U
MPAKTUYECKUM paboTam.

HToroBpiii KOHTPOJIb B
(dhopme 3K3aMeHa

XumMuuyeckui BrinosiHeHNE XUMHYECKOTO SKCIIEPUMEHTA B ITOJTHOM

JKCIIEPUMEHT COOTBETCTBUH C MPaBUIAMU O€30MaCHOCTH.
Habmronenue, pukcanus u onucanue pe3yabTaToB
MIPOBEACHHOI0 3KCIEPUMEHTA

Xumunueckast [IpoBenenne caMoOCTOATENBHOTO MOMCKA XUMAYECKOMN

uHdopmanus MH(OpPMALIUY C UCTIONb30BAHUEM PA3THUHBIX

HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JIaHUH,
KOMITBIOTEPHBIX 0a3 IaHHbBIX, pecypcoB MHTEepHEeTA).
Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH TS
00paboTKH M MIepeIadyu XUMHUYECKON HHPOPMAIIHH
€e MPEACTABIICHUS B PA3IMYHBIX hopMax

Pacuersl mo

XMMUYECKUM
(popmysam n
YPABHEHUAM

YcraHOBKa 3aBUCUMOCTH MEK/y KAUECTBEHHON U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
U mporeccoB. Pemienne pacyeTHbIX 3a1a4 110
XUMHUYECKUM (hOpMyJiaM U YpaBHEHUSIM

Tekymuii KOHTpPOJbL B
dopme:

- YCTHOTO U IUCHbMEHHOI'O
orpoca;

- IPaKTUYECKUX padoT;

- 1abOpaTOPHBIX PadoOT;

- TECTUPOBAHUA IO
TEMaM.

PyOesxxHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT MO
OCHOBHBIM T€MaM
JUCLUILUINHBL,

- KOHTPOJIBHBIX paboT 1O
JIBYM paszJiesiaM
JUCIUIINHBL,

- OTYETHI 110
71a00paTOPHBIM U
NPaKTUYECKUM paboTam.
HToroBpiii KOHTPOJIb B
dhopMe rK3aMeHa

IIpoduasHoe n
npo¢ecCHOHATBLHO
3HAYUMOe
cojepiKaHue

OObsicHEeHNe XUMUYECKUX SBJICHUHN, TPOUCXOIAIINX B
npupojie, ObITY M Ha pou3BojcTBe OnpeaeneHue
BO3MOKHOCTEH MPOTCKAHUA XUMHUYCCKUX
MIpeBpalleH B pa3Nu4HbIX ycnoBusx CobmtoaeHue
IIpaBHJI SKOJIOTMYECKU I'PaMOTHOI'O ITIOBCACHUS B
okpy»katoriet cpeae OreHKa BIUSHUSI XUMHYECKOTO
3arpsi3HEHUST OKPYIKAIOIIEH cpellbl Ha OpraHu3M
YeJIOBEKA U JIPYTHe KUBbIE OPTraHU3MBI.

Cobmroienue npaBui 0e30macHOro 0opaieHus ¢
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
nmabopaTopHbIM 060pynoBanuemM [loaroroska
pPacTBOPOB 3a/laHHON KOHILIEHTPAIIUH B OBITY U Ha
nmpou3BoicTBe KpuTndueckas omeHKka J0CTOBEPHOCTH
XMMUYECKON MH(OpMAINH, TOCTYMAIONIEH U3 pa3HBIX

Tekymuii KOHTpPOJbL B
(popme:

- YCTHOTO M IUCBMEHHOI'O
oIpoca;

- IpaKTUYEeCKUX pabdoT;

- 1abopaTOpHBIX pPadoT;

- TECTUPOBAHUS TIO
TEMaM.

Py0e:xHbIN KOHTPOJIb B
dopme:

- IPOBEPOYHBIX pabOT 1O
OCHOBHBIM T€MaM
JUCLUILINHBL,
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UCTOYHHUKOB

- KOHTPOJIBHBIX PaboOT TO

IBYM paszieiam

JVCIIATUTHHBI,

- OTYECTHI 110

71a00paTOPHBIM U

MPAKTUYECKUM paboTam.
HUTOroBbiii KOHTPOJIb B
dbopme 3K3aMeHa.
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Conep:xanue
00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU/0B /1eATeJIbHOCTH
00y4aonuxcs (Ha ypoBHe Y4eOHbIX JeHCTBHIl)

®opMbl KOHTPOJIA

BBeaenue

O3HaKOMIICHHE C OMOJIOTHYECKUMU CUCTEMaMHU Pa3HOTO
YPOBHSI: KJIETKOU, OPraHU3MOM, MOMYJISIUEH, IKOCHCTEMOI,
ounochepoii. Onpenenenue poiu 6MOIOTUU B GOPMUPOBAHUT
COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHBI MUPA U
MPAKTUYCCKOMN JCATSIILHOCTH JIFOJICH.

OOyueHne COOTIOICHUIO TIPABIJI MIOBEICHHUS B IPUPO/IE,
OepeIKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00bhEKTaM
(pacTeHHsIM M )KMBOTHBIM M UX COOOIIECTBAM) M MX OXPaHEe

YeTHbIN onpoc
Odopmiienue
MpEe3CHTALUI

YUYEHHME O KJIETKE

XuMnueckas
opraHu3anus
KJIeTKH

Vmenune IIPOBOAUTH CPAaBHCHUE XAMHAYECKOU OopraHu3alnuu
JKUBBIX U HEXKUBBIX O0BEKTOB.

HonyquI/Ie MMPEACTABIICHHUA O POJIM OPraHUYCCKUX U
HCOPIraHNMYCCKUX BCIICCTB B KIICTKC.

YcTHbIl onpoc

Crtpoenue n

(GYyHKIUM KJIETKH

N3yueHune cTpoeHHs KIETOK 3YKapuOT, CTPOEHUS U
MHOT000pa3usi KJICTOK PACTCHHUI U KHUBOTHBIX C TIOMOIIBIO
MHUKPOIpENnapaTosB.

HaGrotenne KIeToK pacTeHU U )KUBOTHBIX TI0]T
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax, ux OlUCaHue.
[IpuroToBneHue u ONKMCaHUE MUKPOIIPENAPATOB KIETOK
pacTEHHU.

YeTHBIM onIpoC
TectupoBanue

O0MeH BelIecTB U

npeBpainleHue

IHEPI'UH B KJICTKE

YMeHne CTpOUTh CXEMBI SHEPTETHYECKOT0 OOMEHa U
OonocuHTe3a Oenka, poTocuHTE3A.

[TonmyyeHne npeACTaBICHUS O TPOCTPAHCTBEHHOW CTPYKTYpe
6enka, monekyn JIHK u PHK

YeTHbIi onpoc
[IpoBepounas
pabora

OPI'AHU3M. PASMHOXKEHUE U THIANBUAYAJBHOE PASBBUTUE OPI'AHU3MOB

Pa3smuokenune OBnazneHne 3HaHUSMU O Pa3MHOKEHUU KaK O Ba)KHEHUIIEM YcrHbIl onpoc
OpPraHu3MoB CBOMCTBE KUBBIX OPTaHU3MOB. TectupoBanue
YMeHune caMoCTOATENbHO HaXOAUTh OTJINYUS MUTO3a OT CpaBHuTenbHas
Mei03a, OnpeAessis SBOTIOIMOHHYIO POJIb ITUX BUIOB Tabnuia
JIEJICHUs] KIIETKU
NupuBuayanbHoe | O3HaKOMIJIEHHME C OCHOBHBIMU CTaJUsIMM OHTOTEHE3a HA YcrHbIl onpoc
pa3BuTHE IIpUMEpPEe Pa3BUTHUSI MO3BOHOYHBIX KUBOTHBIX.
OpraHu3ma YMeHue XapakTepu30BaTh CTaJUH MOCTIMOPHOHAIBHOTO
pa3BUTHA Ha puMepe yenoBeka. O3HaKOMIICHHE ©
IIPUYMHAMU HapyIIEHUH B pa3BUTUM OPraHU3MOB.
Pa3Butne ymeHus npaBuibHO (POPMHUPOBATH JOKA3aTEIbHYIO
0a3y 3BOJIOIIMOHHOIO PAa3BUTHI )KHUBOTHOTO MUPA
OCHOBBI 'EHETUKH 1 CEJEKIINU
OcHoBHBIC O3HaKOMJIEHHE € IPEIMETOM, 3aJa4aMi, OCHOBHBIMH YcrHbIH onpoc
NOHSATHUS U MOHATUSIMH U 3aKOHaMHU reHeTukH. [lonyuenue Tect

3aKOHBbI '¢€CHCTUKH

MMpCACTaBJICHUA 00 OCHOBHBIX METOJdaX rCHECTHUKU.

Perienune 3agau

3akoHOMepHOCTH
HACJIeICTBEHHOCT
uu
HU3MEHYUBOCTH

O3HaKoOMIJIEHHE C HACJIEACTBEHHOM W HEHACJIEACTBEHHOMN
M3MEHYUBOCTHIO U €€ OMOJIOTUYECKON POJIBIO B IBOJIIOIIUH
KUBOT'O MHUpA.

HonyquHe Hpe)ICTaBHeHI/ISI O CBSI3H T'CHECTHUKU U MCAUIINHBI.
O3HaKOMIIEHHE C HACJIEACTBEHHBIMHU OOJIE3HSIMH YEIOBEKA, X
MpUYMHAMU U TTPODUIAKTUKOM.

N3yueHue BIMAHMS aJIKOT0JIM3Ma, HAPKOMAaHUM, KypEeHHUsI Ha

YcTHbIN onpoc
[TporpammupoBaHHBI
W TUKTAHT
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HAaCJICACTBCHHOCTb HAa BUACOMATCPHUAJIC.

AHanu3 peHOTUNHYECKOW N3MEHYNBOCTH. BhIsiBIIeHNE
MYyTareHoB B OKPY alolllel cpe/ie U KOCBEHHas OIICHKa
BO3MOYKHOT'O UX BJIMSIHUSL HA OPraHU3M

OcCHOBBI METOABI
ceJIEKIUH
pacTeHui,
JKHBOTHBIX M
MHKPOOPTraHU3MO
B

[TonydeHue npeacraBieHus O TEHETUKE KaK O TEOPETUUECKOU
OCHOBE CEJICKIUH.

Pa3BuTue MeranpeIMETHBIX YMEHUI B POLIECCE HAXOXKICHUS
Ha KapTe LEHTPOB MHOT000pa3usl U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUNA U IOMAILIHUX )KUBOTHBIX, OTKPBITBIX
H. W. BaBuiioBbIm.

N3ydyenne MeTo10B THOPHUIN3AIUN U HCKYCCTBEHHOTO
otOopa. YMeHue pa3oupaThCs B 3STUYECKUX aCMEKTax
HEKOTOPBIX JOCTH)KCHUN B OMOTEXHOIOTHH.

O3HakoMIJIEHHE C OCHOBHBIMU JOCTUKEHUSIMU COBPE-MEHHOU
CEJIEKIIUU KYJIbTYPHBIX PACTEHU, TOMAIIHUX )KUBOTHBIX U
MUKPOOPraHu3MOB

YeTHbIl onpoc

IMPOUCXOXKJAEHUE U PABBUTHUE KU3HU HA 3EMJIE. 9BOJTIOIIMOHHOE YYEHUE

IIpoucxoxaenue u
HaYaJbHbIE
Tanbl Pa3BUTHS
JKH3HHU Ha 3emuie

AHanu3 U OLleHKa Pa3IMYHbIX THIIOTE3 IPOUCXOKACHUS
AKU3HU.

ITonmyuenue npeacraBiaeHus 00 YCI0KHEHUU KUBBIX
OpPraHU3MOB Ha 3eMJIe B IIPOLIECCE IBOJIIOLUU.

YMeHue 3KCepUMEHTAIbHBIM IIyTEM BbISBIIATh a/1allTUBHbIE
0COOEHHOCTH OPTaHU3MOB, HX OTHOCHUTEIBHBIN XapaKTep.
O3HakoMJIEHHE C HEKOTOPBIMH MPEJICTABUTEISIMU PEIKUX U
MCYE3al0UINX BUJOB PACTEHUM U KUBOTHBIX.

IIpoBenenue onucanus ocodeit oaHOro BUaa 1no Mopgo-
JIOTUYECKOMY KPUTEPUIO IIPU BHIIOJHEHUH JJa0OPATOPHOM
paboThl. BeIsiBIEeHHE YepT NPUCTIOCOOIEHHOCTH OPraHU3MOB K
pa3HbIM cpeiaM oOuTaHus (BOJIHOM, Ha3eMHO- BO3YIIHOM,
TMOYBEHHOM).

YeTHBIM onIpoC

Hcropus
Pa3sBHUTHA
IBOJIIOLIMOHHBIX
uaen

N3yueHne Hacneaus 4enoBeYecTBa Ha IPUMEPE 3HAKOMCTBA €
ucTopuen pa3BuTHs 3BomooHHbIX uaen K. Jlunnes, X. b.
Jlamapxka Y. lapsuna. O1ieHUBaHNUE POJIA YBOIOIMOHHOTO
yueHHst B HGOpMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa.

Pa3Butue crnocoOHOCTH SICHO ¥ TOUHO M3JIaraTb CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUSI,
BOCIIPUHMMATh U aHAJIM3UPOBAaTh MHEHUS COOECETHUKOB,
IIPU3HABAs IPABO JIPYrOro 4eJIOBEKa HA HHOE MHEHHE.

YeTHbIi onpoc

Muxkpo3Bosrouus
H
MAaKPOIBOJTIOLHS

O3HakoMJIEHHE C KOHLENIMEN BUa, €€ KPUTEPUSIMHU, TOA00p
MIPHUMEPOB TOI'0, YTO IMOIMYJIAINA — CTPYKTYypHasd CAUHUILIA
BUJIA U SBOJIOIHH.

O3HaKkoOMIIEHHE C JABMOKYIIUMUCA CUJIaMHU 3BOJIFOIIMU U €€
JI0Ka3aTelbCTBAMHU.

YcBoenne TOIr0, YTO OCHOBHBIMH HaIllpaBJICHUAMU
HBOJIIOIMOHHOTO IIPOrpecca sIBJISIOTCS OMOIOTHYECKUNA
nporpecc u OMOJIOTHYECKHi perpecc. YMEHNe OTCTauBaTh
MHEHHE, O COXpAaHEHUH OMOJIOTHYECKOT0 MHOT000pa3us Kak
OCHOBE YCTOMUMBOCTH OMOC(EphI U MPOTrPECCUBHOTO €€
pa3BUTHs. YMEHUE BBISBISATh IPUYUHBI BIMUPAHUS BHJIOB.

YcrHbIN onpoc
TectupoBanue

MNPOUCXOXKJIEHUE YEJIOBEKA

AHTpOnoOreHes

‘ Anamms u OLICHKA PA3JIMYHBIX I'MIIOTE3 O IMMPOUCXOKACHHUN

’ YcTHBIN onpoc
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YesoBeuecKne
pacsbl

4eJI0BEKa.

Pa3BuTHe ymeHHs CTpOUTH JOKa3aTeNIbHYI0 06a3y 1Mo
CPaBHUTEIbHOW XapaKTEPUCTUKE YEIOBEKA U IPUMATOB,
JI0Ka3bIBasi UX POACTBO.

BrlsiBEeHME 3TAanlOB 3BOJIOLUH Y€IOBEKA. Y MEHUE
JI0Ka3bIBaTh PAaBEHCTBO YEJIOBEYECKUX pac Ha OCHOBAHUU UX
POJICTBA M €IMHCTBA IIPOUCXOKIeHUs. PazBurue
TOJICPAHTHOCTH, KPUTHKA Pacu3Ma BO BCEX €ro MPOSIBICHUSX.

CocrasiieHue
TaOJIUIIBI

OCHOBBI OKOJIOI'nn
IKOJIOTHA — W3ydenue 3K0JI0rn4eckux (pakTopoB M UX BIUSHUS Ha YerHbIl onpoc
HayKa o OpraHU3MBl. CpaBHuTeNbHAs
B3aHMOOTHOIIIE- 3HAKOMCTBO C 3KOJOTUYECKUMHU CUCTEMaMU, UX BUIOBON U TabauLa
HHMSIX OPraHU3MOB | IPOCTPAHCTBEHHOW CTPYKTypaMu. Y MEHHE OOBACHATH TectupoBanue

IIPUYMHBI YCTOHYHUBOCTU U CMEHBI SKOCUCTEM.
O3HaKOMJIEHHE C MEKBHI0BBIMU B3aUMOOTHOLLIEHUSIMU B
HKOCHUCTEME: KOHKYpEHIMEN, CHMOM030M, XUIITHUYECTBOM,
apasuTU3MOM.

YMeHue CTpoUTh SIPyCHOCTb PACTUTEIBHOIO COOOIIECTBa,
MUIIEBBIE LIS U CETU B OMOIIEHO3€, a TAK)KE IKOJIOIMUECKUE
UPaMUJIbI.

3HaHME OTJIMYUTEIBHBIX PU3HAKOB UCKYCCTBEHHBIX CO-
00I11eCTB — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.
OnucaHue aHTPOIIOT€HHBIX U3MEHEHUH B €CTECTBEHHBIX
IPUPOJHBIX JaHmAadTaX CBOEH MECTHOCTH.
CpaBHUTEIBHOE OIMCAHUE OJHON U3 ECTECTBEHHBIX
IPUPOJHBIX CUCTEM (HAaIpUMep, Jieca) U KaKoi-HUuOy1b
arpo3KOCUCTEMBI (HapuMep, MIIEHUYHOTO MOJs).
CocraBiieHne cXeM Nepeiady BEIECTB U SHEPTUH T10 LIETIAM
MIUTaHUs B IPUPOJHON SIKOCHCTEME U arpolLeHO3e€.

buocgepa —
rJa00ajJbHas
IKOCHCTEMA
buocdepa u
YeJI0OBeK

Oznakomyenue ¢ yuenuem B. . Bepuaackoro o 6uocdepe
KaK O T7100aJbHON SKOCUCTEME.

Hanuuue npencraBienus o cxemMe SKOCUCTEMBI Ha TIpUMepe
O6rocdepsl, KpyroBOpOTE BEIIECTB U MPEBPAIICHHH YHEPTUHU B
ouocdepe.

YMeH#ne 10Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B OHochepe Ha
KOHKPETHBIX puMepax. HaxoxxaeHue cBsi3u U3MEHEHUs B
o6uocdepe ¢ MoCIeICTBUAMU JEATEIHLHOCTH YEJIOBEKa B
OKpYKarollleu cpesie. Y MEHUE ONpeaesaTh BO3ACUCTBUE
MIPOU3BOJICTBEHHOH JIEATETFHOCTH Ha OKPYIKAIOMIYIO CPENTY B
obractu cBoei Oynymie mpodeccuu.

O3HakoMIIEHHE C TII00aTHFHBIMH SKOJIOTHIECKUMU
npobiemMamu .

Onrcanue UCKYCCTBEHHOM YKOCUCTEMBI. Pemenne
AKOJIOTHUYECKUX 3a7a4. J[eMOHCTpUpOBaHUE YMEHUS
MTOCTAHOBKH IIeJIeH IeATEIIbHOCTH, ITTAHUPOBAHUS
COOCTBEHHOM NEATEIBHOCTH ISl IOCTHXKEHUS TTOCTABICHHBIX
IeJIeH, MPEeIBUICHNUST BO3MOXKHBIX PE3YJIbTaTOB ATHX
JEHCTBHI, OpraHU3aIui CAMOKOHTPOJIS U OIIEHKH
MOJTy4eHHBIX pe3ynbTaToB. OOy4eHNE COOTIOICHUIO MTPABHII
MOBEJCHUS B IPUPO/IE, OEPEKHOMY OTHOIIEHHUIO K
OMOJIOrM4YeCKUM 00BbEKTaM (pPacTEHUSIM, )KUBOTHBIM U UX
cooO1iecTBaM) U UX OXpaHe

TecToBBII KOHTPOIB
10 TEME

«OCHOBBI 9KOJIOTUU
u 6uocdepar

[IporpamupoBaHHbIIA
JTUKTAHT
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BUOHHUKA

buonuka kak 3HAKOMCTBO C TPyO4aThIMU CTPYKTYpPaMH B KHBOU Npu- poge | OdopmieHue
O/IHO U3 Y TEXHUKE, a9POJIMHAMUYECKUMH U TUIPOIMHAMUYECKUMHU Mpe3eHTaINi
HanpaBJeHUl YCTpPOMCTBaMU B JKMBOUM MPUPOJIC U TEXHUKE. Y MEHUE
0MOoJI0TUM U CTPOUTH MOJIEJIH CKJIaJ4aTON CTPYKTYPBI, UC- TIOJIb3yEMbIC B
KHOEPHETHKHU CTPOUTENIbCTBE
Conep:kanue XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOM DopMbI
00yuYeHust AeSTeJIbHOCTH 00YYAKOIIMXCS KOHTPOJIA
Beenenue 3HAKOMCTBO ¢ OOBEKTOM HU3yueHHUs dKkojoruu. Onpezaenienne | YCTHBIA OIPOC

poJIu 3KO0JIOTUU B (POPMUPOBAHUN COBPEMEHHOM KapTUHBI
Mupa. JleMoHcTpalusi 3HaY€HUs SKOJIOTUH IPU OCBOCHUH
npodeccuii U CenuaIbHOCTEH CpeIHEero

1. 9K

OJIOI'uA KAK HAYUYHAS JUCHUIIVIMHA

OO01as 3K0I0rus

YMeHue BBIABIATH OOIIHE 3aKOHOMEPHOCTH IEHCTBUS
(hakToOpoB cpe/bl HAa opranmu3M. [lomydeHue npeacTaBiICHII O
MOMYJISIUH, SKOcUcTeMe, brocdepe.

YcTHbIi onpoc
TectupoBanue

ComnuanpHas 3HAKOMCTBO C IIPEIMETOM M3YUYEHHUS COIUATBHON SKOJIOTHUH. VYcTHbIi onpoc
DKOJIOTHUS YMeHHUE BIACISTh, OCHOBHBIC YEPThI CPEAbl, OKPYKAIOIIEH Tect
IIpuknagnas YMeHHE BBISBIISITh pETHOHAIBHBIC SKOJIOTHUECKHE MpoodsieMbl | KoHTposbHas
DKOJIOTHS Y YKa3bIBaTh IPUYMHBI UX BO3HUKHOBEHUS, & TAKXKE pabota
BO3MOYHBIE TYTH CHUXKEHUS MOCIEICTBUI HA OKPYKAIOIIYIO
2. CPEJA OBUTAHUA YEJIOBEKA U SKOJIOTMYECKA A BE3OITACHOCTD

Cpena obutanus
YeJI0BEKA

OgnazeHre 3HaHUSIMU 00 OCOOEHHOCTSIX Cpe/ibl 0OUTaHUS
YEJIOBEKA M €€ OCHOBHBIX KOMIIOHEHTOB. Y MEHHE
(bopMHpOBaTh COOCTBEHHYIO MO3ULHIO 110 OTHOIIEHUIO K
CBEICHUSIM, KACaIOIUMCS TOHITUSI «kKOM(OPT Cpeibl
OOUTaHHUs YEJIOBEKa», MOIy-4aeMbIM U3 Pa3HbIX HICTOUHUKOB,
BKJIIOYas peKsIaMy. 3HAHUE OCHOBHBIX 3KOJOTUYECKHUX

YcTHBI onpoc

I'oponckas cpena 3HAKOMCTBO C XapaKTepUCTUKAMU FOPOJICKOM KBapTUphI Kak | OdopmieHue
OCHOBHOT'0 3KOTOIIa COBPEMEHHOT'0 Y€JI0BEKa. Y MEHUE IIpe3eHTalMN
OIIPENIENIATh IKOJIOTMUECKUE TapAMETPhl COBPEMEHHOIO IIpoBepounas
YeJI0BEYECKOI0 )KUIIHIIA. 3HAHNE 3KOJIOIHYeCKHX TpeboBaHuil | paboTa
K YPOBHIO IITyMa, BUOpalluy, OpraHu3aluu CTPOUTEIbCTBA
KHUJIBIX U HEKUJIBIX TOMEIIEHUH, aBTOMOOUIIBHBIX J10POT.
Cenbckas cpena 3HaHME OCHOBHBIX SKOJIOIMYECKHUX XapaKTEPUCTUK CPENIbI TectupoBanue

00HUTaHMS YETIOBEKA B YCIOBUSIX CEIIbCKOW MECTHOCTH.

3. KOHLEINIMA YCTOMYMBOI'O PASBUTUS

Bo3HukHOBEHHE
KOHIISIIITUH
YCTOWYHBOTO
pa3BUTHS

3HaHUE OCHOBHBIX MOJIOXKEHUI KOHIENIUN YCTOMYUBOTO pa3-
BHUTHS ¥ IPUYUH €€ BOZHUKHOBEHUS. Y MeHHEe (hOPMUPOBATH
COOCTBEHHYIO MO3UIIUIO 110 OTHOIIEHUIO K CBEJICHHSIM,
KacCaroIMMCS MOHATUS «yCTOMYMBOE PA3BUTHE).

YeTHBIN onpoc

VY CcTOWYUBOCTH U
pa3BUTHE

3HaHWE OCHOBHBIX CITOCOOOB PEIICHUSI SKOJIOTHUECKUX
mpo0JsieM B paMKaxX KOHIEMIUU «Y CTOMYUBOCTD U PA3BUTHUEN.
YMeHue paznnyaTh YJKOHOMHUYECKYTO, COIIMAIBHYIO,
KYJBTYPHYIO U 9KOJIOTUUECKYIO YCTOMYMBOCTh. Y MEHUE
BBIYUCIISITH MHACKC YEJIOBEUECKOTO PA3BUTHS IO OTHOIIICHHUIO
K OKpY>Karollen cpene.

[IpoBepounas
pabota

4. OXPAHA IMTPUPO/IbI
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IIpuponooxpannas 3HaHME UCTOPUU OXPaHbl IPUPOALI B Poccun 1 OCHOBHBIX YceTHBIN onpoc

NEeSATEIbHOCTh TUIIOB OPTaHU3aLUN, CIOCOOCTBYIONINX OXPAaHE MPUPO/IBI.
YMeHue onpenensTh COCTOSIHUE IKOJIOTHYECKOM CUTyaluu
OKPY’KaOIIe MECTHOCTHU U MPEJIaraTb BO3MOKHBIE ITyTH
CHUYKEHHUS aHTPOIIOT€HHOTO BO3/ICHCTBUS Ha MPUPOTY.

IIpuponHble pecypcsl | YMEHHE MOIb30BaThC OCHOBHBIMU METOIAMH HAYYHOT'O KoHntposbHas

" UX OXpaHa IMO3HaHH:A: OITMCAHUEM, U3BMCPCHUEM, Ha6J'IIO,Z[eHI/IeM — AJId pa60Ta

OLIEHKU COCTOSIHUSI OKPY KAIOIEeH cpesibl U ee MOTpeOHOCTH
B OXpaHe.

HﬂaHpreMHe JIMYHOCTHBIC PE3YJIbTAThI B XOAC pCain3aliuu IIpOorpaMMbI

JUCITUITIIMHBI

OV/.11 EcrecTBO3HAHUE

M CIICHHUAJIBHOCTHU CCTCCTBCHHOHAYYHOTI'O HpO(bI/IJ'IH

Kona
JInyHOCTHBIE Pe3yJabTaThl JMIHOCTHDIX
pe3yJabTaToB
peau3alnuu NporpaMmMbl BOCIIUTAHUS
peaau3anumn
(Oeckpunmopbl) nporpamMmbl
BOCIIUTAHUSA
CoOumro1aronuii 1 MporaranInpyOInUi IPaBmiia 3J0POBOTO U OE30IMaCHOTO 00pa3a KU3HH,
CHOPTa; MpenyHpexAAoMni TUO0 MPeoI0IeBaAIOIINN 3aBUCIMOCTH OT aJIKorojsi, Tabaka, JIP 9
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WIrp W T.a. COXpaHSIOUMA TCUXOJIOTHYECKYIO
YCTOWYMBOCTH B CUTYaTUBHO CIIOKHBIX WJIM CTPEMHUTEILHO MEHSIOIINXCS] CUTYAIHSIX
3aboTsAmumiics o 3alUTe OKPY’KaIoIIeH cpeibl, COOCTBEHHOM U Uy ol 6€30aCHOCTH, B TOM JIP 10

gucie nuppoBon

CrnemuansHocTh 35.02.12 CagoBo-mapkoBoe U JaHAmaQTHOE CTPOUTETHCTBO

JIMYHOCTHBbIE pe3yJbTaThbl

peanusanu nNporpamMmbl BOCMUTAHUS, OIIPEACJICHHBIC OTPACICBbIMHA TpGGOBaHHﬂMI/I

K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTHU

[IposBrstomnii co3HATENFHOE OTHOLIEHHE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBUIO
ycrenrHou mpohecCuoHaTbHOM U 00IIECTBEHHOM JIeATeTbHOCTH

JIP 14

[TpuHMMAarOIIMI OCHOBBI YKOJOTHYECKON KYJIbTYPbI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOTO MBIIIJICHUS], TPUMEHSIOIIUANA OIBIT SKOJIOTHYECKH
OPUEHTUPOBAHHOHN PEQIICKCUBHO-OIICHOUYHOMN M TIPAKTUIECKOM JESITEIIBHOCTH B KU3HECHHBIX
CUTYaIUsX U Po(ecCHOHANBHOMN NeATeThHOCTH

JIP 16
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