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1. HOACHUTEJIBHASA 3AIIMCKA



1.1. O0sacTh npuMeHeHus1 padoueil MPOrpaMMel

PabGouas mporpamma o0mieoOpa3oBaTenbHOM yueOHOH nucuuiuinabl EcrectBo3Hanne
SIBJISICTCS] 9aCThIO TIPOTPAMMBI MTOATOTOBKH CIIEIMAIMCTOB cpeanero 3BeHa (manee [IIICC3) B
cootBetcTBUM ¢ PI'OC 10 crermanbHocTsiM CIIO  conmanbHO-35KOHOMHYECKOTO PO
pean3yeMbIX aKajIeMUH.

1.2. HopmaTuBHas 6a3a qist pa3padoTku pado4yeid nporpaMmbi:

PaGouas nporpamma paspadoraHa Ha OCHOBe

e @enepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApPTa CPEIHEro OOIIero
o0pa3oBaHMs, YTBEP)KIEHHOTO TIPUKa3oM MMHHCTEPCTBA OOpa3oBaHUs U HAyKH
Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413(pen. ot 29.06.2017);

o ®degepalbHBIX  TOCYJAPCTBEHHBIX  00pa30BaTENIbHBIX  CTAHJAPTOB  CPEIHEro
pohecCHOHATLHOTO 00Pa30BaHUS IO CIICIUATBHOCTSIM:

v 43.02.10 «Typusm»,yTBEPKICHHOTO TMpUKa3oM MUHHCTEPCTBa OOpA30BaHUS M HAyKd
Poccuiickoii ®enepannn Ne 474 ot 07.05.2014 r., 3apeructpupoBaHHoro MuHICTEPCTBOM
rocturinu (per. Ne 32806 ot 19.06.2014 r)

v 43.02.11  «'OCTHHWYHBIA __CEPBHUCY,  YTBEPKIEHHOIO  MPUKAa30M  MUHHCTEPCTBA
obpaszoBanuss u Hayku Poccmiickori ®@enepanuun Ne 475 or 07.05.2014 r.,
3aperucTpupoBaHHoro MunucrepctBoM tocturmu (per. Ne 32876 ot 26.06.2014 1)

v’ 42.02.02 «M31aTeNbeKoe IEN0» YTBEPKIEHHOIO MPUKa30M MUHHMCTEPCTBA 00Pa30BaHMs U

Hayku Poccuiickoit @enepamu Ne 511 ot 12.05 2014 1., 3apeructp. MuHHCTEpPCTBOM
tocturinu (per. Ne 32678 ot 11.06.2014r.
PekoMenpanumii mo opraHu3anuy MOJy4eHUsl CpeaHero oOiiero oOpa3oBaHus B Ipenenax
OCBOCHHSI 00pa30BaTEIBHBIX MPOTPAMM CPEIHETO MPOQPECCHOHAIBHOTO 00pa3oBaHMs Ha
0aze OCHOBHOro o0Omiero oOpa3oBaHus ¢ yderoM TpeOoBanuii DenepaibHBIX
rOCyIapCTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB U TMOJy4aeMol mpodeccuu HiIu
CHEIMALHOCTH CpelHero mnpodeccruoHanbHOro oOpa3oBaHus (muchkMo JlemapTameHTa
roCy/IapCTBEHHON MOJHUTHUKH B cepe MOATOTOBKM paboyux KaapoB U JOMOJIHUTEIHHOTO
npodeccuoHaabHoro oopazosanus ot 17.03.2015 Ne 06-259);

e [IpumepHOIi mporpamMmsl IO AUCHUIUIMHE, pekoMeHaoBaHHO PI'AY ®UPO B xauectBe
OPUMEpPHOM  MpOorpaMMbl Uil  pealiu3allud  OCHOBHOH  mpodeccruoHalIbHOMN
obpazoBarenbHoil mporpammbl  CIIO Ha 06a3ze OCHOBHOTO OOIIEro 0oOpa3oBaHUs C
MOJIyYEHUEM CpeHeTo obmero oopasoBanuss mpoTokoi Ne 3 ot 21 uromst 2015 r., per Ne
374 peuensuu 0123 utons 2015 r. OPI'AY «DUPO»,

® [IpumepHOii mporpamMmsl O AUCLUUILUIMHE, pekoMeHnoBaHHO PI'AY ®UPO B xauectBe
OPUMEPHOM  NporpaMMbl  JAJs  peaju3allid  OCHOBHOM  mpodeccHOHaNbHOM
oOpaszoBatenpHON mporpammbl  CIIO Ha Ga3ze ocHOBHOro o0mero oOpa3oBaHUS C
HOJy4eHHUEM cpeqHero obuero oopazoBanust npotokos Ne3 ot 21 urons 2015 r., per Ne
387 peuensuu ot 23 uronst 2015 r. DTAY «DUPOy»,
e [Iporpamm noaroroBku crneunanuctoB cpeanero 3seHa CIIb I'BIIOY AYI'CI'ull
1.3. Heaun y4eOHOI TUCUUIJINHBI:

Coneprkanue nporpaMMbl « EcTecTBo3HaHME) HANPaBICHO HA IOCTUKEHHUE CIICAYIOIIUX
OCHOBHBIX HeJIei:



OCBOCHME 3HAHUW O COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHE MHpa U METoAax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C Haubojee BaXHBIMH HIESIMH U JOCTHKECHUSIMHU
€CTECTBO3HAHHUSI, OKAa3aBLIMMHU ONPEIENSAIONIee BIUSHUE HA pPAa3BUTHE TEXHUKU U
TEXHOJIOTHM;
OBJIaJICHUE YMEHHUSIMH MPUMEHSTh IMOJNyYeHHBbIE 3HAaHUS AN OOBSICHEHUS SBICHHMA
OKPYXAaloIero  MUpa,  BOCHPHUATHS  WH(GOpPMAIMM  €CTECTBEHHO-HAyYHOTO U
npo(hecCHOHATBFHO 3HAYMMOTO COAEPIKAHUS;, Pa3BUTHE MHTEIUICKTYAIbHBIX, TBOPUYECKHUX
CIIOCOOHOCTEH W KPUTHYECKOTO MBIIUICHUS B XOJ€ TPOBEICHUS MPOCTEHIINX
MCCJIEI0BAHMM, aHaIu3a ABJIICHUN, BOCIPUATHS U UHTEPIPETALIMN €CTECTBEHHO-HAYYHOU
UHpOpMaLNY;
BOCIIHTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH TMIO3HAHHS 3aKOHHOW TNPUPOIBI U
WCTIOJIb30BAaHUS JIOCTH)KEHUM €CTECTBEHHBIX HAyK Il Pa3BUTUA LMBUIM3ALUUU U
MOBBIIICHHS KAYECTBA KU3HH;
MPUMEHEHNE €CTECTBEHHO-HAYYHBIX 3HAHUW B MPOPECCHOHAIBHOU AESITEIIBHOCTH H
MOBCEIHEBHON  JKM3HM JUisi  oOecriedeHHss O€30MacHOCTH  KU3HENESATEIbHOCTH;
rPaMOTHOTO  MCIIOJIb30BAHUSI ~ COBPEMEHHBIX  TEXHOJIOTMH;  OXpaHbl  3J0pPOBbA,
OKPY’KaOIIeH Cpesbl.
c(hOpPMHUPOBAHHOCTHh TPEJCTABICHUNA O IEIOCTHOW COBPEMEHHOW €CTECTBCHHOHAYYHOM
KapTUHE MHUPA, O MNPUPOJE KaK €JUHOM LEIOCTHOM CHCTEME, O B3aHUMOCBS3U YEJIOBEKA,
MIPUPOJIBI U 00IIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoi,
BJIQJICHHE 3HAHWSIMH O Hamboiee BaKHBIX OTKPBITHSIX M JOCTH)KEHHSX B 00JacTu
€CTECTBO3HAHMS, MOBJIMABIINX HA 3BOJIIOLHUIO MPEICTABICHUNA O MPUPOJE, HA PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;
c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSATh €CTCCTBEHHOHAYYHBIC 3HAHUS JIJISI OOBSICHCHHS
OKpYXAloIMX  SIBJICHUH, COXpaHEHHs] 3JI0pOBbs, oOecrmeueHUs  0e30MacHOCTH
JKU3HENESITEIbHOCTH,  OCpEeKHOTO  OTHOILIEHHWS K  TOPHUPOAE,  PallMOHAIBHOTO
MIPUPOIOTIONB30BAHUS, a TAK)KE BHITIOTHEHUS POJU TPAMOTHOTO MOTPEOUTENs;
c(OPMHUPOBAHHOCTh TPEACTABICHUH O HAYYHOM METOJIE TO3HAHWS TPUPOABI U
CpeAcTBax M3y4YeHUs MeraMupa, MakpoOMHUpa M MHUKPOMHUPA; BIAJEHUE IpPUEMaMU
€CTECTBCHHOHAYYHBIX HAOJIOJCHUI, OMBITOB WCCIICOBAHWA M OIECHKH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;
BJIaJICHUE MMOHATHITHBIM anmnapaToM €CTECTBEHHBIX HAYK, IMO3BOJISIOIINM [T03HABATh MHUP,
y4acTBOBaTh B JUCKYCCHUAX IO €CTECTBEHHOHAyYHBIM BOMNPOCaM, HCIOJIb30BAThH
pa3IMYHbIe UCTOYHUKU WH(OPMAIIUN IS TIOJTOTOBKHA COOCTBEHHBIX PadOT, KPUTHICCKU
OTHOCHUTBCS K coobeHnsMm CMU, cogepxaiiuM HaydHY0 HHPOPMAIIHIO;
c(hOpMHUPOBAHHOCTh YMEHHUI IMOHUMATh 3HAYMMOCTh €CTECTBCHHOHAYYHOTO 3HAHUS IS
Ka)KIO0r0 YelOBEeKa, He3aBHUCHMO OT €ro MpodeccrOoHANbHON NesSTeNbHOCTH, Pa3inyaTh
(bakThl M OIEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJBI, BUIETh MX CBA3h C KPUTEPHUSIMU
OILICHOK U CBA3b KPUTEPHUEB C ONPEAEICHHON CUCTEMON LIEHHOCTEH.

Paznen skonorus

* osTydeHne (PyHIaMEHTAIBHBIX 3HAHUK 00 SKOJIOTMYECKHX CHCTEMaX M OCOOCHHOCTSIX
uX (PYHKIIMOHMPOBAHUS B YCIOBUSIX HApaCTAIOLIEH aHTPONOT€HHON HArpy3Ku; HCTOPUU
BO3HUKHOBEHUS U Pa3BUTHS SKOJIOTMH KaK €CTECTBEHHO-HAYYHOM U COLMAIbHON
JUCLUIUIMHBL, €€ PoJiu B (GOPMUPOBAHUM KapTUHBI MUPA; O METOAAX HAyYHOIO MO3HAHUS;

* OBJIAJICHHE YMEHUSIMH JIOTHYECKH MBICIUTH, 000CHOBBIBATH MECTO U POITh
9KOJIOTMYECKUX 3HAHUI B IPAKTUYECKOW NEATEIBHOCTH JIFOJEH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; ONIPENENISITh COCTOSHUE IKOJIOTUYECKUX CUCTEM B IIPUPOJIE U B YCIOBUAX
TOPOJACKHX M CETbCKHUX MOCENEeHH; MPOBOIUTH HAOIIOACHUS 32 IPUPOAHBIMU U
HCKYCCTBEHHBIMHU 9KOCHCTEMAaMHU C LIEJIbIO0 UX ONUCAHMSI U BBISIBJICHHS €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX U3MEHEHMUI;



* pa3BHUTHE MTO3HABATENLHBIX HHTEPECOB, MHTENIEKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yUaronMXcsl B MPOLECCe U3YUEHHs! 3KOJIOTUH; IMyTel pa3BUTHS
MIPUPOIOOXPAHHON IEATENHHOCTH; B X0/1€ PaOOTHI C pa3NTUYHBIMU HCTOYHUKAMHU
UHOpMaLNY;

* BOCIIUTaHHE YOEKIEHHOCTH B HEOOXOAMMOCTH PallMOHATEHOTO MPUPOAOIOIB30BAHNUS,
OepexKHOro OTHOIIEHUS K PUPOIHBIM PECypcaM U OKpY:Karollel cpejie, COOCTBEHHOMY
3JI0pPOBBIO; YBAXKEHHSI K MHEHHIO OTIMIOHEHTA IIPU 00CYKIEHUU SKOJIOTHUECKUX MPOOIIeM;

* UCTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH 10 9KOJIOTUH B TIOBCETHEBHOM
JKU3HU JJIs OLIEHKH TOCJEICTBUIN CBOCH AesTeNbHOCTU (M IeATENbHOCTH IPYTUX JIOACH) Mo
OTHOIIIEHHUIO K OKPY’KaloIlel cpefie, 310pOBbI0 IPYTHX JI0AEH U COOCTBEHHOMY 3/I0POBBIO;
COOJTIOZICHUIO TIPABUJI MIOBEJICHHSI B IPUPOJIE.

* c(hOpMHPOBAHHOCTH MPEJCTABICHUNA 00 HKOJIOIMYECKOM KYJIbType KaK yCIOBUU
JTOCTHKEHHS YCTOMYUBOTO (cOalaHCHPOBAHHOTO) Pa3BUTHs OOIIECTBA U MIPUPOJBI, 00
HKOJIOTHYECKUX CBA3SX B CUCTEME "UeJIOBEK - OOIIECTBO - mpuposa';

* chopMHPOBAHHOCTH HKOJIOTUYECKOTO MBIIIEHUS U CIIOCOOHOCTH YUYUTHIBATh U
OILIEHUBATh YKOJIOTUIECKHE TIOCIECTBUS B PA3HBIX cepax AesITeTbHOCTH;

* BIIaJICHHE YMEHHUSIMH MPUMEHATH SKOJIOTHUYECKHE 3HAHUSI B )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BBITIOJHEHUEM TUIIUYHBIX COLMAJIBHBIX POJIEH;

* BIIaJICHHE 3HAHUSIMHU SKOJIOTHUECKUX UMIEPATUBOB, TPAKIAHCKUX MPaB U
00s13aHHOCTEHN B 00JIACTH PHEPTO- U PECYPCOCOEPEIKEHUS B HHTEPECAaX COXPaHEHUS
OKpYKAaroIIei cpeibl, 310POBbs U OE30MAaCHOCTH KU3HU;

* c(hOpMHPOBAHHOCTh JIMYHOCTHOTO OTHOILLIEHUS K AKOJIOTUYECKUM LIEHHOCTSIM,
MOpaIbHON OTBETCTBEHHOCTH 32 SKOJIOTHUYECKUE MOCIEACTBHS CBOUX JIEHCTBUI B
OKpYXaloIlei cpeae;

* chopMHPOBAHHOCTH CIOCOOHOCTH K BBITMIOJTHEHUIO POEKTOB SKOJIOTMUYECKU
OPUEHTUPOBAHHOW COLIMATIBHOMN JAEATEIbHOCTH, CBA3aHHBIX C YKOJIOTHYECKOM
0€30MacHOCThIO OKPY KAOIIEH CPe/Ibl, 30POBHEM JItO/IeH U MOBBIIIEHUEM UX
JKOJIOTUYECKOHN KYJIbTYpPHI.

2. OBIIIASA XAPAKTEPUCTUKA YYEFHOMU JUCHHUILIUHBI

JlucuuninuHa ecTecTBEHHbIe HAYKH OTHOCHUTCA K TpeaMeTHou obnactu EctecTBo3HaHue.
Jis TITICC3  cormuaibHO-3KOHOMHUYECKOTO TPOMUis  JUCIHILINHA SBIISIETCS 0a30BOM.

EcrecTBO3HaHne — Hayka O SBJIEHMSX M 3akoHaxX mnpupoabl. CoBpeMeHHOE
€CTECTBO3HAHME BKJIIOYA€T MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpAacied, M3 KOTOPBIX
Hanbosee BaKHBIMH SBISIOTCS (u3MKa, XuMus U Ouonorusi. OHO OXBATHIBAET HIMPOKUI
CIIEKTp BOIIPOCOB O pPa3sHOOOPa3HBIX CBOMCTBAX OOBEKTOB MPUPOMABI, KOTOPHIE MOXKHO
paccMaTpuBaTh Kak €JUHOE LIEJI0E.

EcrecTBeHHOHAay4HbIE 3HAHHS, OCHOBAHHBIE HAa HUX TEXHOJOTHH (OPMHPYIOT HOBBIH
o0pa3 xu3HU. BBICOKOOOpAa30BaHHBI UYETOBEK HE MOXET JHUCTaHIMPOBATHCS OT
(byHIaMEHTATBHBIX 3HAHUHA 00 OKpYIKAroIIeM MHUpE, HE PUCKYS OKa3aThCs OECTIOMOITHBIM B
npodeccuoHanbHON AedaTenbHOCTH. JIFo6oe MepcrneKTUBHOE HAMpaBiIeHHE AEATEIbHOCTH
YeloBeKa NPSMO WM KOCBEHHO CBS3aHO C HOBOM MaTepHalbHOW 0a30i M HOBBIMH
TEXHOJIOTUSIMH, Y 3HAHUE UX €CTECTBEHHO-HAYYHOM CYLIHOCTH — 3aKOH ycIexa.

EcrecTBO3HaHMe —  HeoTbeMJIEMas  COCTaBIAIOIIAs  KYJBTYPbl:  ONpPEAEIss
MHUPOBO33pEHHUE YeJIOBEKa, OHO MPOHUKAET U B TYMaHUTapHYIO chepy, U B OOLIECTBEHHYIO
JKU3Hb. PalMoOHaNbHBIA €CTeCTBEHHO-HAYYHBIH MeETO/a, C(HOPMHUPOBABIIUIHCS B paMKax
€CTECTBEHHBIX HAyK, OOpa3yeT eCTeCTBEHHO-HAay4HYI0 KapTHHY MHpa, HEKoe OoOpa3Ho-
¢dunocodckroe 00001IeHNE HAYIHBIX 3HAHUM.

OcCHOBY ecTeCTBO3HAaHHs MpeACTaBisieT (pU3MKa — HayKa O TMPUPOJE, H3ydaromias
HanOoJiee Ba)KHBIC SIBJICHWS, 3aKOHBI M CBOWCTBA MaTepuUalbHOTO Mupa. B  Qusuke
YCTaHABJIMBAIOTCSl YHUBEPCAIbHBIE 3aKOHBI, CIIPABEIJIMBOCTh KOTOPBIX MOATBEPKIAETCS HE
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TOJIKO B 3¢MHBIX YCIIOBHSIX U B OKOJIO3EMHBIX MPOCTPAHCTBAX, HO M BO Bcell Beenennoii. B
9TOM 3aKII0YaeTCs OJWH W3 CYIICCTBEHHBIX NPHU3HAKOB (PH3WKK Kak (yHIaMEHTAIBHOMN
Hayku. Dusnka 3aHUMaeT 0co00e MECTO Cpeu E€CTECTBEHHBIX HayK, IOITOMY €€ MPUHSATO
CUHUTATh JIUJIEPOM €CTECTBO3ZHAHUSI.

EctecTBO3HAaHME Kak HayKa O SBICHHSIX M 3aKOHAX MPUPOJbI BKIIOYAET TaKkKe OTHY U3
BAKHEUILNX OTPACIIEN — XUMHUIO.

XuMus — Hayka O BeEIIeCTBaX, MX COCTaBe, CTPOEHHUH, CBOICTBaX, MpoIeccax
MpEeBpAICHHs], UCTIOIb30BAHUM 3aKOHOB XMMUU B TPAKTUUYECKOM ACSITEIBHOCTH JIIOJCH, B
CO3/IaHUU HOBBIX MAaTEPHAJIOB.

buonorus — cocTtaBHasi 4acTh €CTECTBO3HAHHMS. JTO Hayka O XMBOW mpuponae. OHa
U3y4aeT PacTUTEIbHBIN, )KUBOTHBIM MUP M Y€JIOBEKa, UCIONb3Ys KaK COOCTBEHHBIE METOIbI,
TaK U METOJBI JAPYTUX HAyK, B YACTHOCTH (PU3MKH, XMMHH U MATEMATHUKH: HAOJIOICHUS,
SKCIIEPUMEHTHI, HUCCIIEJJOBAHUS C TIOMOIIbIO CBETOBOTO M JJIEKTPOHHOTO MHUKPOCKOIIA,
00pabOTKy CTaTHCTUYECKUX JAHHBIX METOJaMH MaTeMaTHYeCKOH CTAaTUCTHKH H JIp.
buonorus BeISABIISET 3aKOHOMEPHOCTH, MPUCYIIUE )KU3HU BO BCEX €€ MPOSBIEHUSX, B TOM
guclie 0OMEH BEIIECTB, POCT, Pa3MHOXKEHHE, HACIICICTBEHHOCTh, U3MEHUNBOCTb, SBOJTFOIIHIO
u JIp.

B mpouiecce peanmzanuu  comepikanus ydeOHOW aucuMIUIMHBL - «EcTecTBo3HaHHE»
3HAYUMO H3y4eHue pazzaena «Pu3uka», KOTOPHIM BHOCUT CYIIECTBEHHBIA BKIIAJ B CUCTEMY
3HaHUN 00 OKpY’KaroIIeM MHUpPE. ITOT pa3ziell SBISAETCS CUCTEMOOOPA3YIOIIUM ISl IPYTUX
pa3fenoB y4eOHOM MUCUUIUIMHBI, TOCKOJBbKY (U3MUYecKhe 3aKOHBI JIe)KaT B OCHOBE
COJIEpXaHUsI KYpCOB XUMHUH M OUOJIOTHH.

[Ipy wu3yueHuum yueOHOro Marepuana IO XUMHUA M OHOIOTUH 1IEeJIecOo00pa3HO
AKIIEHTUPOBATh BHUMaHWE OOYYAIONIMXCS HA KU3HEHHO BAXKHBIX OOBEKTaX MPHUPOABI U
OopraHm3Me 4YeloBeka. OJTo ruapocdepa, armochepa u  Ouocdepa, KOTOpbIE
paccMaTpuBalOTCS ¢ TOYKHU 3PEHUSI XMMUUYECKHX COCTABOB M CBOWCTB, MX 3HAYCHUS IS
KU3HEICSITEIbHOCTH JIIOJCH.

DKOJIOTHS] — Hay4yHas JTUCLUUIUINHA, U3yJarolas BCEe acleKThl B3aUMOOTHOIIEHUH
JKUBBIX OPTaHU3MOB U CPEJIbl, B KOTOPOIl OHU OOUTAIOT, a TAKXKE MOCIEICTBUS
B3aUMOJICCTBUS CUCTEM «OOIIECTBO» U KIIPUPOA», YCIOBHS HEIOMYIICHHS JIMOO
HEUTpaJIM3allU 3TUX MOCIEACTBUM.

OO0BbeKkTaMu U3yUeHUS SKOJIOTUH SBIISIFOTCS KUBBIE OPTraHU3MBbI, B YACTHOCTHU YEJIOBEK, a
TaK)Ke CHCTEMBI «OOIIECTBO» U «IIPUPOJIay», YTO BHIBOJUT IKOJIOTHIO 32 PAMKHU
€CTECTBCHHOHAYYHOW TUCIHUIUINHBI U MPEBPAIIAECT €€ B KOMIUIEKCHYIO COIMATBHYIO
TUCIUTLTAHY.

DKOJIOTHSI HA OCHOBE M3YUYEHUS 3aKOHOB B3aMMOICHCTBHS Y€ITOBEYECKOTO
oOIm1ecTBa v MPUPOIBI MpeJiaraeT MyTH BOCCTAHOBIIEHUS! HAPYIIEHHOTO MPUPOIHOTO
Oaanca. DKOJIOTHUs, TAKUM 00pa30M, CTAHOBUTCS OJHOM M3 OCHOBOIIOJIATAIOIINX HAYYHBIX
JUCIUILTAH O B3aMMOOTHOIICHHUSX IPUPOJIBI U OOIIECTBA, a BIaICHNUE IKOIOTUIECKUMU
3HAHUSIMH SIBJIICTCSI OJTHUM U3 HEOOXOIMUMBIX YCIOBHI PeaTu3allii CICIIHAIUCTA B JIFOOOM
Oynyieit mpodeccHoHaNbHON AeSITENbHOCTH.

OcHoByY cojiep>kaHus paszzesia « IKOJIOTHs COCTaBISET KOHIEMIUS YCTOMYUBOTO
pa3BuTHs. B COOTBETCTBUM C HEl BbIIEICHBI COJEP>KATENbHbIE IMHUU: YKOJIOTHS KaK
Hay4Hasi TUCIMIUIMHA U SKOJIOTUYECKHUE 3aKOHOMEPHOCTH; B3aUMOJICHCTBUE CUCTEM
«TPUPOA» U «OOILIECTBOY; MPUKIATHBIE BOIMPOCHI PEIICHUS IKOIOTUYECKUX MPOOIIEM B
paMKax KOHIICTIIIMH YCTOWYMBOTO Pa3BUTHSI; METO/IbI HAYYHOTO TTO3HAHUS B KOJIOTHH:
€CTECTBEHHO-HAy4YHbIC U TYMaHUTAPHbIC ACTIEKTHI.

[Tpu oTOOpe comeprkanus pazzena « IKOJIOTHs» UCTIOIH30BaH KYJIbTYpPOCOOOpa3HBIMA
MOJIXOJI, B COOTBETCTBUHU C KOTOPHIM 00y4arOIIUeECs TOJKHBI YCBOUTD 3HAHUS U YMEHUS,
HeoOxoauMbIe 17151 GOPMHUPOBAHUS OOIICH KYJIBTYPBI, ONPEIEISIONIEH aJeKBaTHOE
MOBE/ICHNE YeTIOBEKa B OKPY KaIoIel cpe/ie, BOCTpeOOBaHHbBIE B )KU3HU U B MPAKTUIECKON
NeSTeTbHOCTH.



B «Okonorus», B cofepkaHuu KOTOPOU BELYIIUM KOMIIOHEHTOM SIBIISIIOTCS
Hay4yHbl€ 3HaHUS U HAyYHbIE METO/Ibl TIO3HAHUS, HE TOJIBKO MO3BOJIAET CHOPMHUPOBATH Y
o0yyaromuxcs LEeJOCTHYI0 KapTUHY MHpa, HO U IPoOY’KIaeT Y HUX AMOLIMOHAIBHO-
LIEHHOCTHOE OTHOLIEHHE K U3y4YaeMOMY MaTepualy, TOTOBHOCTb K BBIOOpY JEHCTBUI
OIpEACICHHONW HAIIPABJIEHHOCTH, YMEHNE KPUTHYECKH OLICHUBATh CBOU U UYy>KHE JEUCTBUS
Y TIOCTYTIKH.

3. MECTO YYEBHOMH JUCIUILINHBI B YYEEHOM ILJIAHE

B yuebnbix mmanax IIIICC3 aucuumiamHa BXOOUT B cOCTaB 00IIe00pa30BaTENbHOTO
y4e€0HOTO LIUKJIA.

O0beM yueOHOM TMCHUIJIMHBI M BUbI Y4e0HOI padoThl

Oo0BLeM yacoB/

Buj yyeOHOM padoThI
3a4eTHBIX e]l.

MaxkcuMaiabHasi yueOHas HArpy3ka (Bcero) 198/5,5

Oobs13aTe1bHAA ayAUTOPHAA y4eOHAs Harpy3Ka (Bcero) 132/3,67

B TOM YHUCIJIC:

7a00paTOpHBIC 3aHATHS

42
IIPAKTUYECKUE 3aHATHS

camocTosTeIbHas paboTa 66

HroroBas arrecranus B popme auddepeHmpoBaHHOro 3a4eta B 1 1 BO 2
ceMecTpax

4. PE3YJIBTATBI OCBOEHU S YYEBHOM JUCIIATLINHBI

OcBoenne coaepxaHusi y4eOHOU AuCHUIUIMHBI «EcTecTBO3HAHUE» O00ECIeUYnBaET
JOCTHKEHHE 00yJaroIIUMHUCS CIeIYIONINX Pe3y/JbTATOB:
* IUYHOCMHBIX:
JI1— ycToiH4mMBEIi MHTEPEC K UICTOPUU U JOCTHIKEHHUSM B 00JIaCTH €CTECTBEHHBIX HayK,
YyBCTBO I'OPJIOCTH 332 POCCUMCKUE €CTECTBEHHBIE HAYKU;
JI2— roToBHOCTH K MPOJOIKEHUIO 00pa30BaHUs, MMOBBIIICHUIO KBATM(DHUKAIIMK B N30paHHOM
po(heCCHOHATBLHON JEATEeIHHOCTH C HCIONh30BAaHHEM 3HAHUN B 00JACTH €CTECTBEHHBIX
HayK;
JI3— 00BEeKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMH B OOJIACTH €CTECTBEHHBIX HAyK
JUIsL 4elloBeKa M OOIlecTBa, YMEHHE MHCIIOJIb30BaTh TEXHOJIOTMYECKHUE JOCTHXKEHUS B
obnactu (pU3MKHM, XUMUHU, OUOJIOTUU IS TOBBIMIEHUS COOCTBEHHOTO WHTEIICKTYalbHOTO
pPa3BUTHS B BEIOPAaHHOW MTPO(PECCHOHAILHOMN JeSTEHHOCTH;
JI4— ymeHue mnpoaHaNM3UpOBaTh TEXHOTEHHBIE MOCIEACTBUS ISl OKPY)KAIOIIeH Cpenbl,
OBITOBOM M TIPOU3BOJICTBEHHOM EATEIILHOCTH YEJIOBEKA;
JI5— TrOTOBHOCTH CaMOCTOSITENILHO JIOOBIBAaTH HOBBIE ISl ce0sl €CTECTBEHHO-HAYYHBIE
3HaHUS C UCTOJIb30BAHUEM JIJISl 3TOTO JIOCTYITHBIX UCTOYHUKOB HH()OPMAIIHH;
JI6— yMeHue ynpaBisTh CBOEH MMO3HABATEIBHOU AESATEIBHOCTHIO, MPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaIbHOTO PAa3BUTHS;




JI7— ymeHue BbICTpauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHHUS B KOMaHJAE MO PEIICHUIO
o0muMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS,

* MemanpeomemHbix:

M- oBnaneHre YMEHUSIMHU U HABBIKAMH PA3JIMYHBIX BUIOB MTO3HABATEILHON JIEATEIHLHOCTH
JUTSL U3YYEHHsI PA3HBIX CTOPOH OKPYIKAIOIIET0 €CTeCTBEHHOTO MUPA;

M2— npuMeHeHHe OCHOBHBIX METOJIOB MO3HAaHMs (HAOIIONEHUs, HAYYHOTO HKCIIEPUMEHTA)
JUIST U3yYEHUsl Pa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, C KOTOPBIMHU
BO3HHKAET HEOOXOAMMOCTh CTAJIKUBAThLCS B MPodecCuoHaNIbHON cepe;

M3— ymeHue ompenensTh LENH M 3aJauyd JAeSITeIbHOCTH, BBIOMpATh CpelICTBA IS UX
JOCTHKCHHSI Ha TTPAKTHKE;

M4— yMeHue UCIoNb30BaTh Pa3IMyHble UCTOYHUKHU AJI TOMYyYEHUS! €CTECTBEHHO-HAYYHON
MHPOPMALIMU U OLEHWBATH €€ JOCTOBEPHOCTH UIS JTIOCTM)KEHHUS TOCTABJICHHBIX IIETIeH H
3a/ay;

* NPpeOMemHIX:

[11— cdhopMUPOBAHHOCTh MPEICTABICHUNA O LEIOCTHOW COBPEMEHHOW eCTECTBEHHO-
HAy4YHOW KapTUHE MUpA, IPUPOJIe KaK €ANHOM 1IeIOCTHON CUCTEME, B3aUMOCBS3H Y€I0BEKa,
MPUPOJIBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHnHoii;

[12— BrnageHue 3HaHMSAMM O HanOoOJiee BAXKHBIX OTKPBITHSIX U JIOCTHXKEHUSX B 00JACTH
€CTECTBO3HAHHUS, MOBIMSABIIMX HA SBOJIOIHUIO MPEICTABICHUN O MPUPOJAE, HA PA3BUTHE
TEXHHUKHU W TEXHOJIOTHIA,

[13— chopMHUpPOBaHHOCT, yMEHHS TMPHUMEHATb €CTECTBEHHO-HAYYHBIE 3HAHUA IS
OOBSICHEHUS] OKPY’KAIOMIMX SIBJICHUH, COXpaHEHUs 3I0pOBbs, OOecIedeHns 0e30MacHOCTH
KUBHEACSITENbHOCTH,  OEpeKHOTr0  OTHOIIEHUS K  TpHpPOJAe,  PaIMOHAIBHOTO
IIPUPOIOTNIOIB30BAHUS, a TAK)KE BBIMOJIHEHUS POJIU IPAMOTHOTO NMOTPEOUTENS;

[14— copMupOBaHHOCTH MPEICTAaBICHUH O HAyYHOM METOJAE IO3HAHUS MPUPOIBI U
CpEeICTBAaX M3y4YeHUs MeraMmpa, MakpoMuUpa M MHKPOMHUpA; BIIaJICHHE NpUeMaMu
€CTECTBEHHO-HAYYHBIX HAOIOJCHHI, OMBITOB, MCCIEIOBAHHA M OLEHKU TOCTOBEPHOCTHU
MOJTyYEHHBIX PE3yJIbTATOB;

[15— BnajeHue MOHSATHIHBIM alMapaToM €CTECTBEHHBIX HAYyK, MO3BOJSIOIIUM IO3HABATh
MHUp, Yy4acTBOBaTh B JIMCKYCCHSIX II0 €CTECTBEHHO-HAyYHBbIM BOIIPOCaM, HCIOJIb30BaTh
pa3inyHble UCTOYHUKH WHGOpPMAIUU Uil MOATOTOBKH COOCTBEHHBIX PabOT, KPUTUYECKU
OTHOCUTBCS K coobmeHussM CMU, coneprkammym HaydHy10 HHHOPMAIIHIO;

[16— chopMUPOBAaHHOCTh YMEHUU MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS
JUISL KQKJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro NpodecCHOHaIbHOM JIEeATENbHOCTH, pa3andaTh
(bakThl ¥ OLIEHKH, CPABHUBATH OLIEHOUHBIE BHIBOJIbI, BUJETh HX CBSA3b C KPUTEPUSIMU OLIEHOK
U CBA3b KPUTEPHUEB C ONPEAECICHHON CUCTEMON IEHHOCTEN.

Pa3nen 3xosorus

* IHYHOCTHBIX:

JI1-ycToiunBbIi MHTEPEC K UCTOPUU U JOCTHXKEHUSM B 00JIACTH 3KOJIOTUH;

JI2-rOoTOBHOCTH K MIPOAOKEHUIO 00pa30BaHus, MOBHIIICHUIO KBaU(pUKaIK B n30paHHON
po(heCCHOHATTLHON e TEIIbHOCTH, UCTIONB3YS TIOyYeHHBIC YKOJIOTHISCKUE 3HAHUS;

JI3- 00BEKTUBHOE OCO3HAHKE 3HAYMMOCTH KOMIIETEHIIMI B 00JIACTH DKOIOTHH IS
YyeJIoBeEKa U OOIIECTBa;

JI4-yMeHus npoaHaIM3UPOBATh TEXHOT€HHBIE MTOCIEICTBUS JAJI OKPYKAIOIIEH Cpelibl,
OBITOBOH U
MIPOU3BOACTBEHHOH JESITEIbBHOCTU YEIIOBEKA;

JI5- TOTOBHOCTBL CaMOCTOSATENLHO JOOBIBATHL HOBLIC IS €01 CBEACHHS DKOJIOTHUECKOM
HaANPaBIEHHOCTH, UCTIONB3Ysl ISl 3TOTO IOCTYITHBIE HCTOYHUKU WH(POPMAIIUY;

JI6-yMeHue ynpaBisiTh CBOCH MO3HABATEIHLHOM 1€ATETbHOCTHIO, IPOBOJIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaIbHOTO Pa3BUTHS;



JI7-ymeHue BbICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIIEHHUS B KOMaHJIE 110 PELICHUIO
00Imux 3a1a4 B 001aCTH KOJIOTHH;

* MeTanpeaMeTHbIX:

MII1- oBnageHre yMEHUSIMHU M HaBBIKAMU PA3IMYHBIX BUIOB MMO3HABATENHLHOM
JIEATEIbHOCTH ISl U3YUYEHUS Pa3HbIX CTOPOH OKPYKAOLIEH CPeJIbl;

MII2-nprMeHeHre OCHOBHBIX METOJIOB MMO3HAHUS (OMKCAHUs, HAOTIOACHNUS,
BKCHepI/IMeHTa) IJI1 U3YUYCHHA Pa3IMYHBIX HpO?IBJ'ICHHfI AHTPOIIOTCHHOI'O BO3I{€I\/JICTBI/I$I, C
KOTOPBIMU BO3HHUKAET HEOOXOAMMOCTH CTAJIKUBAThCA B MPOQecCHOHANBHOM cdepe;

MII3- ymeHnue onpeaensaTh ey U 3aa4l JesiTeIbHOCTH, BIOUpATh CPEACTBA UX
JOCTHKEHHSI Ha TIPAKTHKE;

MII4-ymenue ucnonb30BaTh pa3iMyHble UICTOUHUKH JUISI TOJIy4E€HUS CBEICHUI
9KOJIOTHUYECKOI HAMpaBICHHOCTH U OIIEHUBATh €€ JOCTOBEPHOCTH TS JOCTHKEHUS
IMOCTaBJICHHLIX IICJICH U 3a]1ad;

* IpeIMeTHBIX:

IT1- cpopmMHUpOBaHHOCTH NMPEACTABIECHUI 00 HKOJIOTUUECKOM KyJIbType KaK YCIOBUU
JOCTUKEHHS YCTOMYUBOTO (cOaIaHCHPOBAHHOT0) Pa3BUTHS OOLLECTBA U MPUPOIBDI,
9KOJIOTUYECKUX CBA3SIX B CUCTEME «UeI0BEK—OO0IIeCTBO—IIPHPOJIa;

[12- copMHUPOBaHHOCTH IKOIOTUIECKOTO MBIIIJICHHUS U CIIOCOOHOCTH YUUTHIBATH U
OLIEHUBATh HKOJIOTHUECKHUE MOCIEACTBUS B Pa3HBIX cepax AeATelbHOCTH;

13- BnageHre yMEeHUAMHU IPUMEHSTH SKOJIOTMUECKUE 3HAHUS B AKU3HEHHBIX CUTYaIHUX,
CBSI3aHHBIX C BBIIOJIHEHHEM THIIUYHBIX COLMAIBHBIX POJICH;

[14- BnaseHye 3HaHUSAMU YKOJIOTHYECKUX UMIIEPATUBOB, T'PAXIaHCKUX TpaB U
00s13aHHOCTEH B 00aCTH 3HEPro- U pecypcocOepeKeHnsl B MHTEpPecaxX COXPaHeHHs
OKPY’KaIOIIEeH CpeIbl, 3I0POBhS U O€30MaCHOCTH JKU3HHU;

I15- copMHUPOBaHHOCTH TUYHOCTHOTO OTHOILIEHHS K SKOJIOTHYECKUM LIEHHOCTSM,
MOpaIbHON OTBETCTBEHHOCTH 3a SKOJIOIMUECKUE MOCIEACTBHSI CBOUX JIEHCTBUI B
OKpY’Kalollen cpese;

I16 - chopMUPOBAHHOCTH CIIOCOOHOCTHU K BBIIIOJHEHHUIO MPOEKTOB 3KOJIOTUYECKH
OpPUEHTUPOBAHHON COLMATBHOM ESTETbHOCTH, CBA3aHHBIX C AKOJIOTMYECKON
0€30MMacCHOCTbIO OKPY>KAOILEH CPE/Ibl, 3I0POBBEM JIFO/IEH U MOBBIIIEHUEM UX
9KOJIOTUYECKOM KYJIbTYPBI.

5. COIEPKAHUE YYEBHOU JUCIHUATLIMHBI

OU3UKA

Beeoenue

duzuka — (¢yHIaMeHTalbHas Hayka o mpupoje. EcTecTBeHHO-HayuHBIH METOA
MO3HAHUS, €r0 BO3MOXHOCTH U TPAHUIBI TPUMEHUMOCTH.

EnuHCTBO 3aKOHOB MpUPOJBI U cocTaBa BemlecTBa Bo Beenennoil. OTKpbITHA B (hU3HKe
— OCHOBa IIporpecca B TEXHUKE U TEXHOJIOIMH [TPOU3BOJICTBA.

Mexanuxa

KunemaTunka. Mexannueckoe nasmxeHue. Cucrema orcuera. Tpaekropus ABHXKEHHS.
ITyte.  Ilepememenue. PaBHOMEpHOE  NIpsAMONMHENHHOE  ABMKEeHHE.  CKOpOCTb.
OTHOCHUTENIBHOCTh MEXAHUYECKOrO JBWKEHHS. 3aKOH CIOXKEHHS ckopocteil. CpenHss
CKOpPOCTb IIPM HEPAaBHOMEPHOM [IBWJKCHMHM. MrHOBEHHas CKOpOCTb. PaBHOyCKOpeHHOE
npsMoJIMHeHoe JBMkeHue. Y ckopenue. CBoOOIHOE NaieHUe Tell.
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JAunnamuka. Macca u cuna. BzaumoneiictBue ten. 3akoHbl TUHAMUKHU. CWIbl B IPUPOJE.
3aKOH BCEMHUPHOTO TATOTEHUS.

3akoHbI coXpaHeHHsI B MexaHMke. VMmynbsc Tenma. 3aKOH COXpPAaHEHHs HMITYJIbCA.
PeaktuBHOE aBMKeHHE. MexaHudeckas paborta. MomHOCTh. MexaHudeckass IHEprHsl.
Kunernueckas sHeprus. Kunernueckas sHeprus u paborta. [loTeHuuanbHas 3Heprus B
IPaBUTALlMOHHOM T10JI€. 3aKOH COXPaHEHUS MOJTHOW MEXaHUYECKOM SHEPTUH.

OcHoBbl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU

Mounekyasipuasi puszuka. AToMUCTHYECKasi Teopusi CTpoeHus BeuliectBa. Halmronenus
U OIBITBI, IMOATBEPKAAIOIIME aTOMHO-MOJIEKYJISIPHOE CTpOCHHE BeliecTBa. Maccel u
pa3Mepbl MoOJeKysl. TemioBoe IBHKEHHME 4YacTHIl BEIIECTBA. BPOYHOBCKOE JBUKEHUE.
WNneansuelii ra3. Temmeparypa Kak Mepa CpelHEW KUHETMYECKOW DSHEPIMM 4YacTHLL.
VYpaBHEHHE COCTOSHUS UACAIBHOrO raza. Monens xuakocTy. [10BEpXHOCTHOE HATSKEHUE U
cmauuBanue. Kpucrannmueckue u aMopgHbIE BEIIECTBA.

Tepmoaunamuka. BayTpennsisi sHeprusi. Pabora W TemmooTaada Kak CHOCOOBI
U3MEHEHUSI BHYTPEHHEU >Hepruu. IIepBbiil 3aKk0H TepMOIMHAMUKU. TEIIOBbIE MAlIVMHBI U
UX NIPUMCHEHHE.

OcHo8bl 271eKMPOOUHAMUKU

DuleKTpocTaTHKA. B3aumoneicTBue 3apsyKeHHBIX Tel. DJIEKTPUUECKUN 3apsii. 3aKOH
COXpaHEHHUs DJIEKTPUUYECKOTro 3apsna. 3akoH Kyrona. DnekTpocTaTHueckoe IoJie, ero
OCHOBHBIE XapaKTEPUCTHKHU U CBSI3b MEXY HUMH.

Hocrosinubiii TOK. IlocTOsiHHBIN snekTpuueckuit Tok. Cuila TOKa, HaIpsKEHHUE,
AIEKTPUYECKOE COMPOTHBICHKE. 3akoH OMa /7Sl yyacTKa dJIEKTPHUUECKOH IeTH.

MaruuTHoe mnojie. MarHuTHOE TOJie M €ro OCHOBHBIE XapaKTepucTHku. JleiicTBue
MarHUTHOTO TIOJIsI HA TPOBOJHHUK C TOKOM. 3aKOH Amrepa. DIeKTpoABUTATENb. SIBieHME
AJIEKTPOMATrHUTHON UHAYKIIUH.

Konebanus u 6onnul

Mexannuyeckue Kojed6anusi M BoJHbI. CBoOomHBIe KojeOanus. llepwon, dacrota u
aMIuTyna kosiebanuid. ['apmoHnueckue koseOanws. MexaHW4YecKue BOJHBI U WX BHIBIL.
3BYKOBBIE BOJIHBI. ¥YJIbTPAa3BYKOBBIE BOJHBI. YJIbTPa3BYK U €ro MCIOJIb30BAHNE B MEJIULIMHE
1 TEXHHUKE.

DJIeKTPOMATrHUTHBIE KoJle0aHusi M BOJHBL. CBOOOIHBIE DJIEKTPOMArHUTHBIC
konebanusi. KonebarenbHbIi KOHTYp. OJEKTPOMarHuTHOE ToJe. DIEKTPOMarHUTHBIC
BOJIHBL. CKOPOCTh 3IEKTPOMATHUTHBIX BOJIH.

CBeToBble BOJIHbI. Pa3BuTHEe mpeacTaBieHU O MPUPOJIE CBETA. 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUS CBETA.

JIun3bl. @opMysia TOHKOW JIMH3BI.

Dnemenmul K6AHMOBOU PuU3UKU
KBanToBbIie cBoiicTBa cBeTa. KBanTtoBas runotesa [Inanka. dorosnexkrpudeckuii
¢ dexr.
®du3uka aroma. Mozenu crpoennst atoma. OnbIT Pesepdopna.
du3nka aTOMHOIO0 A/IPa U 3J1eMeHTapHbIX YacTull. COCTaB U CTPOCHHE AaTOMHOTO
anpa.
PannoaktuBHOCTH. PaiioakTHUBHBIE U3TYyUEHHUS U UX BO3JICHCTBUE HA KUBBIE OPTraHU3MBI.

XUMUA
OBIIASA U HEOPTAHUYECKAS XUMUA

OcHoénbie noHAMuUA U 3aKOHbL XUMUU
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[Tpenmer xumuu. BemectBo. AToM. Monekymna. XUMHYECKHH 3J€MEHT U (OPMBI €ro
cymecTBoBaHus. [IpocThie U C0XKHBIE BELIECTBA.

Tlepuoouueckuii 3axon u Ilepuoouueckas cucmema
xumudeckux snemenmos /. U. Mernoeneesa

Otkpeitie [lepuoanueckoro 3akoHa. Ilepuoguyeckas cucteMa XUMHUYECKHX 3JIEMEHTOB
J. U. MenneneeBa. 3Hauenue llepuomnueckoro 3akoHa u llepuomnueckoil cucTeMbl
xumuyeckux sneMeHtoB JI. WM. MenneneeBa miig pa3BUTHS HaykKd W TOHUMAHMS
XUMUYECKON KapTUHBI MUPA.

Cmpoenue sewecmea

KoBaseHTHas CBsA3b: HenossipHas W nossipHas. MonHas cBA3b. KaTWOHBI M aHUOHBI.
Meramnnueckas cBa3b. BogoponHas cBs3b.

Booa. Pacmeoput

Bona B mpupone, ObiTy, TeXHMKE M Ha Npou3BojacTBe. Dusnyeckne M XUMHYECKHE
cBoiicTBa Bonbl. OnpecHeHHE BOJbl. ATrperaTHbIE COCTOSHUS BOABI U €€ INEPEXOJbl U3
OJIHOI'O arperaTHOrO COCTOSHMS B APYTO€.

Xumuueckue peaxkyuu.

[ToHATHE O XUMUYECKOW peaKkuu. TUIbl XUMHUUYECKUX PEAKIUH.
CkopocTh peakiuu u (pakTopsl, OT KOTOPBIX OHA 3aBUCHT.

HeopeaHuquKue coeounenus

Knaccupukanuss HeOpraHm4ecKux coeuHeHu u ux cBoicTBa. OKCHUJIBI, KUCJIOTHI,
OCHOBaHHUS, COJIH.

IHonsiTue o ruaposm3se coJjieii. Cpena BOJHBIX pacTBOPOB COJICH: KUCas, HEUTpaibHasl,
uienoyHas. Bogopoansliii mokasarens pH pactBopa.

Metanabl. O6mue pusnueckue 1 XMMHUYECKUE CBOMCTBA METAJLIOB.

Hemeramabl. OO0mias xapakTepUCTHKA IJIaBHBIX MOATPYII HEMETA/IOB Ha IpUMEpe
raJIoreHoB.

Baxkneiiiye coenvHEHUS METAIJIOB M HEMETAUIOB B MPHPOJAE U XO3SMCTBEHHOMN
JIeSTeTbHOCTH YeTIOBEKa.

OPITAHUYECKAA XUMUA

Opeanuueckue coeOuHeHus

OcHoOBHBIE N10J107KeHHS] TEOPHHU CTPOCHHUS OPTrAaHMYECKHUX COeIHHEeHHII.
MHoroo6pa3ue opranudeckux coeguHeHui. [lonstue nsomepun.

Yraesonopoasl. IlpeagensHble ©W  HENpenenbHbIE  YIIIEBOAOPOABL.  Peakums
noaumepusanuu. [IpupoaHble MCTOYHHMKHM YIVIEBOAOPOJOB. YIUVIEBOAOPOIBl KaK OCHOBA
MEXIyHapOJAHOTO COTPYIHUYECTBA U BaXKHEHUIINI UCTOYHUK (popMupoBaHus Oroxera PO.

Kuciaopoacoaepskamue opranndyeckue Bemecrsa. [Ipeacrasurenu

KHCJIOPOJICOIEPKAIUX OPraHUYECKUX COEIUHEHHI: METUIIOBBIN U STUIJIOBBII CIIUPTHI,

TIUIEPUH, YKCYCHAast KucoTa. JKupbl Kak CIoKHBIE 3(PUPHI.

VYIIIeBOIBL: TIIFOKO03a, Kpaxmall, LEeJUI0I103a.

A3oTcoaep:Kalme OpraHn4ecKue coeJMHeHusl. AMMHBI, aMUHOKHUCIIOTHI, OCJIKH.

Ctpoenue u Ouosnornyeckast pyHKIUs OCIKOB.

Xumus u dHcuzmo
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XuMusi U OpPraHu3M 4YesoBeKa. XUMUYECKHE JJIEMEHThl B OpraHU3ME YeJIOBEKa.
Oprannueckue W HeopraHuyeckue BemniecTBa. (OCHOBHBIE IKHU3HEHHO HEOOXOIUMBIE
COCMHEHUS: OENKH, YTJICBOJbI, YXUPHI, BUTAMHUHBI. YTJIEBOJbl — TJIABHBI HCTOYHHUK
SHEpPruHM opraHu3Ma. Poilb XMpOB B opraHu3Me. XOJECTEpUH W €ro POjb B 370POBHE
yeJIOBEKa.

MuHepasbpHbIe BEIIeCTBa B MPOAYKTaX MUTAHUs, TUIIEBbIe 100aBku. COallaHCUPOBAHHOE
[MUTaHUE.

Xumusi B ObITy. Bona. KauectBo Boabl. Moromue u yuctsdmme cpeactna. [IpaBuiia
0e30macHOi paboThI CO CpeICTBAMH OBITOBOM XUMUHU.

Ponp XuMUYECKHX 3JIEMEHTOB B JKM3HU pacTeHHMM. Y 100peHus. XUMHUYECKHE CPEICTBa
3aIUTHl PACTCHHM.

BUOJIOI'UA

buonoeus — cosoxynnocmu nayk o scugou npupoode. Memoowi
HAY4HO20 NO3HAHUA 8 OUOL02UU

JKuBas npupoa kak 00beKT H3ydeHHUs] OMOJIOTHH. METO bl MCCIIeIOBAHMSI )KUBOH
npupo bl B Ononorun. OnpesesieHne Ku3HM (C TPUBIICICHHEM MaTepralia U3 pasiesioB
bu3MKK U XUMHH). YPOBHU OpPTaHU3aluU KU3HU.

Knemka

Hcrtopuss usyueHus kieTkd. OCHOBHBIE IIOJIOKEHUS KJIETOYHOM Teopuu. Kietka —
CTPYKTYPHO-(DYHKIIMOHAJIbHAS (3JIeMEHTapHast) eAMHULIA KUZHHU.

Crpoenune knetku. IIpokapuoTbl M 3yKapuOTbl — HHU3IINE U BBICIIME KJIETOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYypHbIE KOMIIOHEHTHI KJIETKH 3ykapHoT. Kiierounoe sapo.
OyHKIUA Aapa: XpaHeHHe, BOCIPOM3BEACHUE U Iepeaada HacleACTBEHHOW HH(OpMaIu,
peryJsus XUMUYECKON aKTUBHOCTH KJIeTKH. CTpyKTypa U (QyHKIIMH XPOMOCOM. AyTOCOMBI
Y TI0JIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHHMEe XMMHUYECKHX 3J1eMeHTOB. Heopranumueckue BeljectBa B
cocTaBe KJIETKU. Poib BOJBI KaK pacTBOPUTENSS U OCHOBHOIO KOMIIOHEHTAa BHYTpPEHHEN
CpeZbl OpraHu3MOB. YTJIIEBObI U JIMNHUBI B KiIeTKe. CTpyKTypa U Oronorudeckue GpyHKIUH
6enkoB. CTpoeHue HYKJICOTHIOB M CTpyKTypa noiuHykiaeoTuansix meneit JHK u PHK,
AT®. Bupyce m Oaktepuodaru. Hekierounoe cTpoeHHE, >XU3HEHHBIM IHKI M €ro
3aBUCUMOCTh OT KJIETOYHBIX (DOpM >KM3HU. Bupycbl — B030yauTenun WHQPEKIHOHHBIX
3a0oneBaHuii; TOHATHE 00 OHKOBUpYycax. Bupyc mmmyHomedwummra dvemoBeka (BUY).
[Tpodpunakruka BUY-undekunn.

Opeanuzm

Opranusm — eauHoe 11e510e. MHOTr00Opas3re OpraHu3MoB.

OOMeH BeleCTBOM M JHEpPruell ¢ OKpy’Karollel cpeloil Kak HeoOXOOUMOE YCIOBHUE
CYILIECTBOBAHMSI )KUBBIX CUCTEM.

CrocoGHOCTh K CaMOBOCIIPOM3BEACHUIO — OJHA M3 OCHOBHBIX OCOOCHHOCTEH >KHBBIX
opranu3moB. JleneHue KJIETKH — OCHOBAa POCTa, Pa3BUTUS U Pa3MHOXKEHHSI OpPTraHHU3MOB.
becrnionoe pazmuoxenue. IlonoBoit npouecc U mojioBoe pasMHokeHue. OII0J0TBOPEHHE,
ero OMOJIOrHYeCcKOe 3HAUCHHUE.

[TonsitTue 00 WHIMBUIYaTbHOM (OHTOTEHE3), SMOPHUOHATBEHOM (3MOpHOTEeHe3) U TOCT-
SMOPHOHAILHOM pa3BUTHH. HIWBUAyalbHOE pa3BHTHE 4YEIIOBEKAa W €ro BO3MOXKHEIC
HapYIICHUS.

OO0mme TmpeACTaBICHUS O HACIEACTBEHHOCTH M HW3MEHUMBOCTU. | eHeTHyeckas
TEPMHUHOJIOTHS ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HaclieioBaHus. HaciiegoBaHnie mpu3HaKkoB y
yenoBeka. [lomoBwle xpomocombl. HacnencTBeHHble OOJE3HH 4YEIOBEKa, MX MPUYUHBI U
npodunaktuka. CoBpeMeHHbIE NPEACTABICHHS O T€HE U TEHOME.

['enernueckue 3akoHOMepHOCTH M3MeHUUBOCTH. Kiaccudukanus gopm M3MEHUHBOCTH.
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Bnusinue MyTareHoB Ha OpraHU3M YeJIOBEKa.

[Ipenmer, 3agaum UM METOABI CENEKUUM. ['€HETHYECKHE 3aKOHOMEPHOCTH CEJIEKLMU.
VYuyenne H.M. BaBwioBa o 1eHTpax MHOroodpasus M TNPOUCXOXKICHHUS KYyJIbTYPHBIX
pacTeHuid. buoTexHoorus, ee TOCTUXEHUS, IEPCIEKTUBBI Pa3BUTHUS.

Buo

DBOJIIOIIMOHHAS TEOPUS U €€ POiib B (HOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa. Bua, ero kpurepuu. [lonynauus kak CTpyKTypHasi €IMHULIA BUAA
u 3Bostonmu. Cunternyeckas Teopus sBostonuu (CTI). [IBuxKylre cuibl 3BOJIIOLNN B
cootBercTBUU ¢ CTD.

Pesynbrarel sBomonmu. CoxpaHeHHEe MHOTo0o0pasus BUAOB Kak OCHOBA YCTOWYMBOTO
pasButus Ouocdeprl. I[lpuumHBl BRIMHpaHHMS BHIOB. buosormueckuii mporpecc u
OMOJIOTMYECKUIT perpecc.

I'unore3sl MPOMCXOKIAEHUS JKU3HU. YCJIOKHEHHE >KMBBIX OPraHM3MOB Ha 3eMile B
IpoLecCe IBOJIIOIMU. AHTPONOIeHE3 M €ro 3aKOHOMEPHOCTH. Jloka3aTesnbcTBa POJICTBA
YeNIOBeKa C MIICKOTHMTAIOIIMMHU JKUBOTHBIMU. DJKOJOTHYECKHE (aKTOPhl aHTPOIOTCHE3a:
YCJIOKHEHUE MONYJIAIMOHHON CTPYKTYpPhI BUAA, U3TOTOBICHUE OPYAMM TPyaa, MEPeXo] OT
pacTUTENBHOTO K CMEIIAHHOMY THUITy TIMTaHUs, WCIOJb30BaHue oOrHs. [losiBneHue
MBICJIUTENILHON JIESITEIbHOCTA U 4YJIEHOpa3AesibHOW peud. [IpoucxoxkieHne yenoBeuecKux
pac.

Irocucmemvl

[lpeqmer u 3amauM SKOJOTHUH: y4YeHHE OO0 OHKOJOTMUYECKHX (AaKTOpax, YYEHHE O
co00IIIecTBaX OPraHU3MOB, YueHHe o Ouocdepe.

Okonornyeckue  (akTopsl, OCOOEHHOCTM  MX  BO3JEHCTBHA.  DKOJIOTMYecKas
xapaktepuctuka Bujaa. Ilonarme 00 skosmormyeckux cucremax. Llemu nuranus,
Tpoduieckre ypoBHH. broreoreHo3 kak 3KkocucTema.

buocdepa — rnobanpHas skocucrema. Yuenue B. U. Bepnanckoro o 6uocdepe. Ponb
JKUBBIX OpraHm3MoB B Omocdepe. buomacca. buomornueckuii KpyroBopoT (Ha mpumepe
KpyroBopota yriepona). OCHOBHBbIC HalpaBICHUS BO3JCHCTBUS uelloBeKa Ha Ouocdepy.

Tpancdopmarus eCTeCTBEHHBIX IKOJOTHUECKUX cucTeM. OCOOEHHOCTH arpO3KOCUCTEM.

Pa3nen hxosiorus
BBenenmue.

OObeKT U3ydeHHsl SKOJIOTUH — B3aUMO/JICHCTBUE JKUBBIX cucTeM. Mctopus pa3Butus
OKOJIOTHH. MCTOI[BI, HCIIOJIB3YCMbIC B SKOJIOTMYCCKHUX UCCIICAOBAHUSX. Ponb sxomoruu B
dbopMUPOBaHNN COBPEMEHHOM KapTUHBI MUPA U B MPAKTHUECKOH AESITEIbHOCTH JIIOICH.
3HaueHNEe SKOJIOTUU B OCBOCHHH MPOodeccrii U CIeIHaTbHOCTEH CPEeTHETO
npoeccuoHaIbHOr0 00pa3oBaHusl.

I. Dxoslorus KaKk HAyYHas JUCHMILUIAHA.

O6mas s3xosorusi. Cpena oouranus u paxktopsl cpeabl. O01mMe 3aKOHOMEPHOCTH
neicTBus pakTOpoB cpesl Ha opranusm. [lomymsmus. Dxocucrema. buocdepa.

CoumnanbHas 3kosiorus. [Ipeamer n3ydenus conuanbHou sxosoruu. Cpena,
OKpYKaroIiasi YeJIoBeKa, ee cnenuduka u coctosiHue. [loHaTHe «3arps3HeHue Cpebh».

[Ipuxnagnas 3K010rus. JKOJIOTUYECKUE TPOOIEMBI: PpETrHOHANIbHBIE U
rio6anpHbIe. [Ipr-4yrHBI BOBHUKHOBEHUS TTI00ATBHBIX SKOJIOTHYECKUX TPOOIIeM.

JdemMoHCTpaumu.

Okonornyeckue (HakTopbl U X BIUSHUE HA OPTaHU3MBI.

MeXBHI0BbIE OTHOLICHHSI: KOHKYPEHIIHSI, CHMOMO03, XUIIIHUYECTBO, apa3UuTU3M.

IIpakTH4eckoe 3ansaTHE Nel
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«OrnucaHue aHTPOIIOT€HHBIX W3MEHEHUH B €CTECTBEHHBIX IPUPOAHBIX JIaHAIIAPTaX
MECTHOCTH, OKPY>KaroIeil 00yJaromerocsy».

1I. Cpezla O0MTaHUS YeJIOBEKa M IKOJIOrHyecKasi 0€30MacHOCTb.

Cpena oduranus 4esoBeka. OKpyXKaroias 4YeJIOBEeKa Cpe/ia U €€ KOMIIOHEHTHI.
EctecTBeHHas U UCKyCCTBEHHAs Cpelibl 0OMTaHus yenoBeka. ColuanbHas cpesa.

Topoackas cpena. ['oponckast kKBapTupa v TpeOOBaHHS K €€ YKOJIOTHYECKON
6e3omacHoctu. lllym u BuOpalus B ropoACKUX ycIoBUsX. BnusHue mryma u BuOpanuu Ha
3II0POBBE TOPOACKOTO YeTIOBEKA.

DKOJOTHYECKHE BOMIPOCHI CTPOUTENHCTBA B TOpPOJIe. DKOIOTHUECKHUe TPeOOBaHUS K
OopraHru3alr CTPOUTEILCTBA B TOPOJC. MaTCpI/IaJ'II)I, HCIIOJIb3YEMBIC B CTPOUTCIILCTBE
JKUJIBIX TOMOB U HEKUJIBIX moMerieHnid. Mx skonoruueckas 6ezonacHocTh. KoHTpomb 3a
Ka4eCTBOM CTPOHUTEIHCTBA.

Ceabckasn cpega. OcoOEHHOCTH cpe/ibl OOUTaHMS YETOBEKa B YCIOBHUSAX CENbCKOM
MecTHOCTH. CelbCKOe XO3SHUCTBO U €T0 IKOJIOTUIECKUE TIPOOITIEMBI.

JdemoncTpaums.

CxeMa arposKoCHCTEMBI.

IIpakTyeckoe 3ansaTue Ne2

«Ornmcanne )KUJIHIIA YeJI0BeKa KaK HCKYCCTBEHHOM SKOCHCTEMBI.

II1. KoHuenuus ycToii4MBOro pa3BuTusi.

Bo3HuKHOBeHHe KOHIENINH YCTOHYMBOIO pasBUTHs. [ 100anvhble
9KoI02UYecKue npod.aemsl u cnocobwvl ux peulenus. BO3HUKHOBEHHE HKOJOTHUECKUX
MOHATUN «YCTOMYHUBOCTH» U «YCTOMYMBOE PAa3BUTHUEY.

«YcToiunBOCTh U pazBuTHE». CrIOCOOBI PELICHUs YKOJOTHUECKUX MPobeM B
paMKax
KOHLETINH «Y CTONYMBOCTD U Pa3BUTHE». JKOJIOTMUECKUHN CIIE] U MHIEKC YEIOBEYECKOTO
pa3BUTHSL.

JdemoHncTpanmu.

Hcnonws3oBaHue pecypcoB U pa3BUTHE YEIOBEYECKOTO OTEHIMAIIA.

NHnexe «KUBOU IUIAHETHD).

DKOJIOTMYECKUN CIeN.

IIpakTyeckoe 3ansaTue Ne3

«Penienne 3K0JI0rMYeCKUX 3a1a4 Ha yCTOWYUBOCTD U PA3BUTHEY.

IV. Oxpana npupoasl.

IIpupoaooxpanHas 1eATENAbHOCTD. M cmopus oxpanvl npupoosi 8 Poccuu. Tumbl
OpraHM-3alliii, CIOCOOCTBYIOIUX OXpaHe Mpupoabl. Oco0o oxpaHsieMble TPUPOIHBIE
TEPPUTOPHUHU U X 3aKOHOJIATEIBHBIN CTaTyC. DKOJOTUUECKHE KPUUCHI U YKOJIOTHUECKUE
CUTyaluu. JKoJoruyeckue mpoodnemsl Poccun.

IIpupoanbie pecypchbl 1 UX oxpana. [IpupoaHO-TeppUTOPHATHHBIE ACTIEKTHI
sKooruueckux npodnem. [IpupogHbie pecypehl v crmocoObl X oxpaHbl. OXpaHa JIECHBIX
pecypcoB B Poccuu. Bo3mokHOCTH ynpaBieHHs 3KOJIOTHYECKUMH CUCTEMaMU (Ha IpUMepe
JIECHBIX OMOTEOIIEHO30B U BOJAHBIX OMOIIEHO30B).

JemMoHCTpaumu.

SpycHOCTH PacTUTENBHOTO COOOIIECTRA.

[TunieBble TienH U CETH B OMOTICHO3E.

KpyroBopot BelecTB 1 npeBpalieHnue 3HePTUr B SKOCHCTEME.

Oco00 oxpaHsieMbIe IPUPOIHBIE TeppuTopun Poccuu.
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IIpakTH4eckoe 3ansaTHe Ned
«CpaBHI/ITeJ'ILHOC OIMMMCAHUEC €CCTCCTBCHHBIX NPUPOAHBIX CUCTEM U arpO3KOCUCTEMED).

IIpumepHBIE TEMBI JOKIAI0B.

1)Bo300HOBIsIeMbIE 1 HEBO30OHOBIISIEMbIE PECYPCHI: CIOCOOBI PELICHUs TPOOIEMbI
MCYEPIaeMOCTH.

3) Mcropus u pa3BUTHE KOHLEIIMH YCTOHYUBOTO Pa3BUTHSI.

4) Okpy>karo1as cpesia ¥ €€ KOMIIOHEHTBI: pa3JIM4HbIe B3MJISIbI Ha OJIHY MPpoOiIeMy.

5) OcHOBHBIE SKOJIOTUYECKHE TPUOPUTETHI COBPEMEHHOTO MHpA.

6) Oco00 HebaronpusATHbIE B IKOJIOTUYECKOM OTHOILIEHUH Tepputopun Poccun:
BO3MOYHBIE CITOCOOBI peIIeHus MpooIIeM.

7) Ocobo oxpaHsieMbIe TPUPOIHBIC TEPPUTOPHUN U UX 3HAYCHHUE B OXPAHE IIPHPO/IBL.

8) [MomymsAnus Kak HKOJIOTHYECKas €TUHHILIA.

9) IlpuuuHBl BOBHUKHOBEHUS HKOJIOTUYECKUX MPOOJIEM B TOpOJIE.

10) ITpobnembl BOJHBIX peCypcoB U CIOCOOBI UX peleHus B Poccun.

11) IIpoGnembl MOUBEHHOM 3p0O3UH U cIIOCOOBI ee perienus B Poccun.

12) IIpobnembl yCTOWYMBOCTH JIECHBIX 3KOcucTeM B Poccum.

13) Cuctema KOHTPOJIS 32 IKOJIOTHIECKOM Oe30macHoCThI0 B Poccum.

14) CoBpeMeHHBIC TpeOOBAHUS K IKOIOTUYECKOM O€30MaCHOCTH MPOIYKTOB
MTUTAHMSL.

15) CtpykTypa 3KOJIOTUYECKON CUCTEMBI.

16) TBepabie OBITOBBIE OTXO/IBI U CLIOCOOBI pelIeHHs MPOOIEMbl UX YTHIN3ALUH.
17) DHepreTuyeckue pecypehl v mpobiaeMa uX UCUepriaeMOCTH.
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2.2. TemaTuyeckuii njaH u cogep:xkanue yueonou mucuunanabl ECTECTBO3HAHUE

HaumeHnoBaHue pasaeson Copepxxanue yyeOHOro MmaTtepuaJia, 1adopaTtopHbie padoThl U NPaAKTHYECKHUE O0bem YpoBenn
U TeM 3aHATHS, CAMOCTOSAITeIbHAA Pa00Ta 00y4arOINXCH 4acoB/3a4€eTHBIX O0CBOCHHUA
e/IUHUI
1 2 3 4
198/5,5
Pa3nea 1. ®Pusuka. 63/1,75
Beenenue
BBenenue ConeprxkaHue y4eOHOTo MaTepuaa; 2 1
1. EcrecTBO3HaHME Kak COBOKYNHOCTh HAay4YHbIX 3HAaHMW o0 npuponae. Haydnoe
3HaHUE. Knaccudukanus Hayk. Hayunbsle MeToapl mMO3HAHUS MUpa.
DKcrepuMEHTaAIbHbIE METO/bl B €CTECTBEHHBIX HayKax: HaOIIOJeHUE, U3MEpPEHUE,
sKcriepuMeHT. OCOOEHHOCTH U OTIIMYUTENbHbIE MPU3HAKH.
MexnyHapoaHas cucreMa enuHul usmepenus (CU). MHoxuTenn u NpUCTaBKU.
Hcnons3oBaHre MHOKUTENEH U MPUCTABOK
@wu3nKa - OCHOBA €CTECTBO3HAHUS, PyHAAMEHTAbHASI HAYKa O MPHPOJIE.
JlabopaTopnasi paGora Nel. DkcriepuMeHTaIBHOE ONPEEIIEHNE MaTepUaia TBEPAOro 2
TEJIa MO €ro MJIOTHOCTH.
CamocrodTenbHas paboTa: COCTaBUTh TaOJIUITy KJIaCCU(UKALIMU HAyK: €CTECTBEHHBIX,
OOIIECTBEHHBIX, TEXHUYECKUX; TAOJIMIly HAYYHBIX METO/I0B No3HaHusl. [IpeacTaBuTh B 2
BH/IE TAOIHIIBI MHOYKUTEIIU U TIPUCTABKH.
MexaHuka
Tema 1.1. Kunemaruka. Copepxanne yaeOHOT0 MaTepHana; 2
1 ®opmel Matepun. BemectBo, ¢pusnueckoe nosie u GU3NUecKuil BakyyMm, [IBrkeHue 2
Marepun. Mexannueckoe aBuxenue. Kunemaruka. Tpaekropus nsrkeHus. [1yTs.
Ckopocte.  PaBHOMepHOE W HEpPaBHOMEpPHOE  JIBWJKEHHUE. Y CKOpEHHUE.
KpuBonunelHoe 1BUXEHUE.
2. | Pemenue 3a1a4 Ha pa3invyuHble BUJIbl MEXaHUUECKOTO ABM)KEHUSI. 2
CaMocTtosTenbHas paborta: pemuth U 0GOPMUTH WHIUBUAYATbHOE TOMAIIHEE 3aJaHHe 2
Nel.
Tema 1.2. [luHamuka. Copepxanne yueOHOT0 MaTepHana; 2
1. | Junamuka. Macca u cuina. 3akonsl HeroToHa. 2
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2. | Paznuunble Buapl cuil. Cusa TpeHus..

CamocrosrenbHas paboTa: HAUTH cBeIeHUs 00 YUeHbIX, (POPMHUPOBABIINX HOBbIE
MIPEICTaBJICHMsI O IPOCTPAHCTBE U BPEMEHU

Tema 1.3. 3aK0HBI
COXpaHEHUs B MEXaHHUKE.

ConeprkaHue y4eOHOro MaTepuaa:

1 Nmnynbe, 3akoH coxpaHeHus: umnyibca CyliecTBOBaHHE 3TOTO 3aKOHA B MPUPOJIE
U €ro INpHUMECHEHHE B TexHUKe. PelleHune 3agad Ha  3aKOH COXpaHEHUs
I/IMnym)ca.BHepmﬂ MEXaHWYEeCKOM CHUCTEMBI: KHHETHYECKas H IIOTCHIIMAJIbHAs.
3aKOH coxXpaHeHHUs dHepruu. Pemienue 3a1ad Ha 3aKOH COXpPaHEHMsI SHEPTUU

JlabGoparopHasi padora Ne 2. M3ydeHue rpaBUTallMOHHOTO OISl 3€MJTH C TTIOMOIIBIO
MaTEeMaTH4YCCKOIro MassiTHHUKa

CamocrosrenbHas pabora: CocTaBUTh CPABHUTENBHYIO TaOIUILy (yHIAMEHTATBHBIX
B3aUMOIEUCTBUI

OCHOBBI MOJIEKY/ISIPHOM (PM3UKH U TePMOJAMHAMHUKH

Tema 1.4. Monexvisipaas

jl!I/ISI/IKa

ConeprkaHue yueOHOro MaTepraa;

1 OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJISIPHO-KUHETHMYECKON ~ Teopuu.  YpaBHEHHE
COCTOSIHMSI HJeanbHOro Tras3a. ['a3oBble 3akoHbl. M3ompomecchl B raszax:
U30TepPMUYECKUIl, N30XOPHBIH, N300apHBINA. ATperaTHble COCTOSIHHS: Ta3000pa3Hoe,
x)ujakoe, TBepaoe. [lepexon U3 0THOTO COCTOSIHUS B Ipyroe Kak (Gopma JBUKCHHS
matepuu. BonsHoii map B armocdepe. Ilonarue BiaxkHOCTH aTMoc(epHOTro

BO3J1yXa, CIIOCOOBI €€ ONpe/IeIICHH .

HpaKTI/I'{eCKOB 3aHsTHe. PemmeHne 3a1a4 Ha Ta30BbIC 3aKOHEI

\9)

JlabopaTopHasi padora Ne 3. M3yueHue cBOWCTB ra3oB B M30TEPMHUECKOM MPOLECCE. .

N

JlabGoparopHas padora Ne 4. OnpeniesieHre BIaKHOCTH C TIOMOIIBIO TICUXPOMETpA
ABrycra.

CamocrosrenbHas paborta: 3HaTh yCTPOHUCTBO IPUOOPOB IS ONPEACIICHHS BIAKHOCTH
aTMOC(EpPHOro BO3yXa.

Tema 1.5. TepmonnHamuka.

Copepxanue yueOHOro MaTepuaa

1. | Bayrpennss sHeprus. PaboTa u Teruiooriaya — criocoObl H3MEHEHHS BHY TPCHHEH

OHCPI'Un. HepBoe HavaJIO TCpMOIAUHAMUKH. 3aKoH COXpaHCHUA OHCPIHUU.
BTOpOC Ha4aJI0 TCPMOJMHAMUKH. 3HTpOHI/I5I.

CamocTosTenbHas padora: [IpogymaTs mpruMepsl BBINTOIHEHHS IEPBOTO U BTOPOTO Hayasl
TEPMOANHAMHUKH.

OCHOBBI YJIEKTPOAMHAMMUKH.
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Tema 1.6. DIeKTpOCTaTHUKA

Cojnepkanre y4eOHOro MaTepHaia

1. |Ilone kak BHMI MaTepuu. OIJIEKTpUYECKOe Inoje. B3anmmoneicTBue TOUYEUHBIX
UIEKTPUYECKUX 3aps0B. 3akoH Kynona. HanmpskeHHOCTB 21€KTPHUYECKOro MoJIs.
OHeprus dSJEKTPUYECKOro IOJis, €ro MoTeHuuan. Pa3HOCTh MOTEHLHAIOB
Hanpsxenue.

CamocrosarenbHass paboTa: Ha4YepTHTh KAPTHHY 3JEKTPUUECKOTo TIOJIi  BOKPYT
MIPOBOJAHHMKOB PA3IN4HON (POpPMBI

Tema 1.7. I1ocTOSHHBIH
TOK.

ConeprkaHue y4eOHOro Marepuaia

1. | Onekrpuyeckuit Tok. Cuia Toka.
IToCTOSTHHBIN DIIEKTPUYECKUAN TOK.
3akoH Oma. DJIEKTPUYECKOE COMPOTUBIICHHE. MOIIHOCTh JJIEKTPUUECKOr0 TOKA.

IIpakTuyeckoe 3ansiTHe. PemieHue 3amay Ha TOCIENOBATENIbHOE, MapauleTbHOE U
CMelIaHHoe coeauHeHne notpeodureneii. KontponpHas padbora Nel

JlaGopaTopuas padora NeS. PaznuuHble coeiMHEHHS MOTPEOUTENCH B AIIEKTPUIECKOM
LEMH.

CaMocTosTeIbHas pa60Ta: Pemrats 3amaun Ha OMnpeacCICHUC NOTCHIUAJIA,
QHCPI'vH, HAPAKCHUSA, DJICKTPUUICCKOI'O TOKAd, CMCIIAHHOI'O COCAMHCHUA COHpOTI/IBJ'ICHI/Iﬁ

Tema 1.8. MaraurtHoe 11051€

Coneprkanre y4eOHOro MaTepHaia

1. B3anmoCBs3b 3EKTPUUECKOTO MOJI U MArHUTHOTO. MAarHUTHOE I€MCTBUE
anekTpudeckoro Toka. Cuna Ammepa. [IpuHimn paboTs! ABUTATENS
deppOMarHeTUKH. DJIEKTPOMATHUTBI. DJIEKTPOMArHuTHas MHAYKIM. [IpuHimn
paboThI reHepaTopa. M3yueHnue paboThI Maphl IBUTATEIb-TCHEPATOP.

CamocrositenpHas padbora: 3yunTs pa3Hble BUIBI MHIYKIIUHA (KOHCIIEKT)

KoJse0anusa v BOJIHBI.

Tema 1.9.Mexanndeckne
K01e0aHus ¥ BOJHBL.
ONEeKTPOMArHUTHEIE
K01e0aHus ¥ BOJHEI.
CBeTOBbIE BOJIHBI.

Copepxanue yueOHOro MaTepuana

1. | CBobonubie kKonebanus. [leproa, yacToTa ¥ aMIIUTYy A2 KOJIeOaHUH.
lNapmonnueckue konedanus. MexaHnuecKHUe BOIHBI. 3BYKOBbIE BOHBI. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJieOaHus. DIeKTpOMarHuTHeIe BOJIHEL. 1lIkaa
ANIEKTPOMATrHUTHBIX BOJH. Y CTPONCTBA, padOTarOIIME Ha SJICKTPOMArHUTHBIX
BoiHax. CBETOBLIE BOJIHEIL.

19




CamocrosTenbHasi paboTa: COCTaBUTh H300paKEHUE IIKAJIBI DJIEKTPOMArHUTHBIX BOJIH B 1
TETpaaH U 3HaTh UCIOJIb30BAHUE PA3IMYHBIX IMANAa30HOB MIKaJbI. J[aTh onucanue
OCHOBHBIX XapaKTEPUCTUK NIEPEMEHHOIO TOKA.
JJieMeHThI KBAHTOBOM (pu3ukmn
Copneprxanue yueOHOro MaTepuasia
1. | KanroBas runoresa [Inanka. Monenu crpoenus atoma. Iloctynatel bopa. 2
Tema 1.10. Ousnka atoma JluneiuaTsiil U crutomHOM criekTp. CocTaB U CTPOEHHE aTOMHOIO pa. DHEprus
i ATOMHOTO SUIDA CBSI3M aTOMHBIX SJIEP.
CamocTosiTenbHas paboTa: MPUBECTU MPUMEPHI CIEKTPOB UCITYCKaHUS U MOTJIOLIEHUS C 2
PUCYHKaMHM B KOHcIIEKTe. [[oIroTOBUTH Npe3eHTali Ha TEMY OTKPBITUI NPU U3y4YEHUU
aToMa M aTOMHOTO sijipa
HuddepenunpoBanublit 3auéT (prsznka +Ou0I0THA) 2
42+21 63/1,75
Pa3agen 2. Buosorus 36/1,0
Tema 3.1. buonorus — Copepxanne yueOHOro MaTepuana
COBOKYITHOCTb HayK O 1. | Bapoxnenue u pazButue xuBo Marepuu. CTpykrypa u pynknun 6enka. Ot 2
XKUBOW MTPUPOJIE. CTPYKTYPBI K CBOMCTBaM — npeoOpazoBaHue HHPOPMALIUHU B )KUBBIX CUCTEMAX.
2. ['eHeTnyeckuii Koj. MaTpUyHBIN CHHTE3 OCJIKa. 2
CamocrositenbHast padbota: [logroToBka npe3eHTanuii 1 TOKIag0B 2
Tema 3.2. KneTka Copepxanue yueOHOr0 MaTepuana
1. | Uctopus nzyuenus kiaetku. OCHOBHBIE MOJIOKEHUS KileTouHOU Teopun. Kierka — 2
CTPYKTypHas M (PyHKIIMOHAIbHAS €IMHULIA KU3HU.
Crpoenue kietku. [IpokapuoTsl U 3YKapHOTHI.
2. | Knerounoe saapo. @yHkuuu siapa: XxpaHeHHE, BOCIIPOU3BEICHUE U MTepeaaya 2
HACJIEICTBEHHOW MH(OpMAaLIUH, PEryJISIUs XUMUYECKOM aKTUBHOCTH KJIETKH.
IIpakTH4eckoe 3aHAATHE: N3YYUTh CTPOSHUE U PA3HOBUIAHOCTH KJIETOK, 2
OCHOBHbBIE 3aKOHOMEPHOCTH CaMOOPraHU3alMK B IPUPOJIE.
CamocrosrenbHasi paboTa CTyJEHTa: MOJArOTOBKA MPE3CHTANI U JIOKJIAJ0B HAa TeMy 00 3

OBOJIIOWHN KN3HU.

Tema 3.3._ Opraunsm

Cojeprkanre y4eOHOro MaTepuana
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1. | OpranusMm — enuHoe 11eoe. MHorooopasue oprann3mMoB. OOMEH BEIIECTBOM U 2
SHEprueil ¢ oKpyxkarouieit cpeoi. I eneTnueckre 3aKOHOMEPHOCTH U3MEHUHUBOCTH.
2. | Jlenenue kieTku (MHUTO3, MEHO3). 2
3. | PasnuuHbIe acmieKThl OMOTEXHOJIOTUH. 2
IpakTnyeckas padora «CxoACTBO 3apOAbIIICH TO3BOHOYHBIX). 2
CamocrositenbHas pabora: [TlogoOpaTs MaTepuan il TOKIAI0B WA MMPE3CHTAINA HA 4
TEMY BIUSHUS AJIKOTOJIU3Ma, HAPKOMAHUU M KypEHUs Ha HACJIEICTBEHHOCTD.
Copep:xanue yueOGHOro MaTepuasa
1. | DBoMIOIMOHHAS TEOPHS U €€ POib B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON 2
KapTuHbl Mupa. Bug, ero kputepun. CHHTETHYECKAsT TEOPUST SBOJIOIIHH.
Tema 3.4. Bun IpakTHyecKkoe 3aHATHE. AHATIN3 U OLICHKA PA3IMYHbIX TUIIOTE3 IPOUCXOXKICHHUS 2
KU3HHU.
CamocrositenbHaas pabota: [lomoOpare MaTepuan st JOKIAI0B WIH MPE3SHTAIHA 00 2
9BOJIFOLIMY BUJIOB.
Tema 3.5. DxocucTeMbl Coneprxanue yueOHOTO MaTepraa
1. | IlpenMeT u 3aauu 3KOJIOTHU. DKOJIOTHUECKUE PaKTOPbI, 0COOEHHOCTH UX 2
BozneiicTBus. [loHsTHE 00 KONMOTHYECKUX cucTeMaX. buocdepa — rmodanbHast
3KocucTeMa. buosornyeckuii KpyroBopor.
CamocrostenbHas pabora: [lomoOpars MaTepuan ais JOKIAJA0B WIH MIPE3EHTAINM Ha 1
TEMY BJIUSIHUSI TOPOJIOB HA OKPY>KAIOIIYIO CPEy.
24+12 36/1,0
Pa3znen 2. Xumus 45/1,25
ConeprxkaHue y4eOHOro MaTepuasia
1. [Ipenmer xumuun. BemectBo. AToM. Monekyna. XuMmudeckuii ssemenT. [IpocTeie u 2
CJIOKHBIE BEUIECTBA.
3aKoH cOXpaHEHHsI MacChl. 3aKOH MOCTOSIHCTBA COCTaBa. Hamucanne XMMUYECKUX
Tema 2.1. OCHOBHBIE N
HOOHITHUS U 3aKOHBI XUMUH. (OpMY1 1 YpaBHCHMA.
IIpakTuyeckoe 3ansaTHe: V3yuenue kiaccupukauu XUMHIECKHX JIEMEHTOB, TTOHSITHE 2
M30TOIOB, M300ap, U30TOHOB, ONPEACICHNE XUMUIECKIX (HOpMyII.
CamocrosTenpHas padora: 2

BrinonHeHne MHAMBUAYAIbHBIX 3aJJaHUH

Tema 2.2. Ilepuonnyeckuin

Copep:xanue yueOHOro MaTepuana
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3aKOH M MepUOANYECcKas JlabopaTopnasi padora Ne 1 2
CHUCTEMA XUMHUYCCKUX Nzyuenue anementoB Ilepuoauueckoit Tabmuie .M. Menneneera.
JICMCHTOB CamocrosTenbHas paboTa: 1
L.M.Menzeneesa. ITonroroBka npe3eHranuii u qokiaanoB o J.M.Menneneese.
Tema 2.3. CTpoeHue Copep:xanue yueOHOTo MaTepuana
BEIIECTBA. 1. | KoBaneHTHas CBs3b: MOJIsIpHAs U HenossipHasd. MoHHas cBsa3b. MeTtamndeckast 2
cBs3b. BogopoaHas CBs3b.
CamocrosTenbHas paboTa: cieiaTb B KOHCIIEKTE 3apPUCOBKH Pa3HbIX BUJIOB CBSI3U. 1
Tema 2.4. Bona. PactBoprl. | Coneprxanue ydyeOHOTro Marepuala
IIpakTuyeckoe 3ansaTue. Bona B npupose, ObITY, TEXHUKE M Ha TPOU3BOJICTBE. 2
duznyueckre 1 XMMUYECKHE CBOMCTBA BO/Ibl. ATperaTHbIe COCTOSIHUSI BOJbI U €€
MIEPEX0/Ibl U3 OJHOTO arperaTHOr0 COCTOSIHUSL B IPYTOE.
CamocrosiTenbHas pabora: 1
[ToarotroBka mpe3eHTaIMi U JOKJIAJ0B
Tema 2.5. Xumuueckue Conepxanue yaeOHOT0 MaTepuaa
peaKIunu. 1. | [HonsaTtre o xuMu4eckoil peakuu. TUIbI XUMUYEeCKHX peakiuii. CKOpOCTh peakiuu 2
1 (haKTOPHI, OT KOTOPHIX OHA 3aBUCHT.
CaMocTtosiTenbHass paboTa: pelieHne 3aJad Ha pacdeT MO yPaBHEHUIO PEaKIUU MacChl 1
BEIIIECTB.
Tema 2.6. Knaccudukamms | Cogeprxanue ydeOHOTO MaTepualia
HEOPraHUYECKUX 1. | OKcCHUJIbI, KHUCIIOThI, OCHOBaHUs, coiu. Bomopoanslii mokasarens pH pacTBopa. 2
COCIMHEHUN U WX CBOMCTBA | CamocTosTEbHAsT — pabora:  3amojHuTh  Tabmuiyy  «CBOWCTBA  HEOPraHHYECKHX 1
COETUHEHUI»
Tema 2.7. Metannel u Conepxanue y9eOHOro MaTepuaa
HEMETAIIbL. 1. | O6mue puznueckue U XUMUYECKUE CBOMCTBA METAJLIOB. DIIEKTPOXUMUUECKHUH P 2
AKTUBHOCTH DJIEMEHTOB.
OO01as xapakTepHCTUKA TIIaBHBIX MOATPYII HEMETAIUIOB. BaxkHeitmume
COCIMHECHHSI METAJUIOB U HEMETAJVIOB B MPUPOJIC U XO3SHCTBEHHOMN JCATEIHHOCTH.
KonTponbaas padorta Ne 2
JlabopaTopHasi padora Ne 2. 2
Pacrio3HaBaHue META/UIOB M HEMETAJUIOB C TIOMOIIBIO XUMUYECKHUX PEAKITHA.
CamocTosiTenbHas paboTa: BRINOJIHEHNE HHANBHUIYAIbHOTO JIOMAIIIHEr0 3a/1aHusl. 2

Cojniepkanue yueOHOro MaTepuasa

22




Opranunueckasi

XUMMHUSA.

Tema 2.8. OCHOBHEIE

IIOHATHUSI OPraHMYSCKON

XUMHUHU U TGO[!I/ISI CT[!O@HI/Ifl
OPraHMYeCKUX COEIMHEHU

1. | OcHOBHBIE MOJOKEHUS TEOPUH CTPOEHUSI OpraHnyecKux BemecTs. [lonsTue
WU30METPUH.

CamocrosiTenpHas padbora:
[TonroToBka mpe3eHTaIMid U TOKJIAI0B 00 H30METPUHN

Tema 2.9. YrieBoabl ¥ UX
IPUPOJIHBIC HCTOYHUKH

Conepkanue yu4eOHOro MaTepuania

1. | IlpenenbHble U HeMpeAebHbIE YTIAEBOAOPOAbI. [IprpoIHbIE HCTOUHUKI
YTJIEBOJOPOIOB. YTIEBOIOPOIBI KAK OCHOBA MEKIYHAPOAHOTO COTPYJHUYIECTBA U
BOXHEUIINNA UCTOUYHUK (hopMUpoBaHus OrokeTa PO. YrieBoasl: T0K03a,
KpaxmaJ, IeJUTI0I03a.

CamocrosiTenbHas pabora:
[ToaroroBKa mpe3eHTaIMA U TOKJIa/10B

Tema 2.10.

Kucnoponconep:xarue
OpPraHUYECKNE COCTUHEHUS

Copnepkanre y4eOHOro MaTepHuaia

1. | [IpencraBuTeny KMCIOPOACOAEPKAILUX OPTaHUNYECKUX COCINHEHUI: METUIIOBBIN U
STWJIOBBIM CIIUPTHI, INIMLEPUH, YKCYCHas KucyoTa. Kupbl Kak clI0KHbIE 3(QUPBIL.

CamocrosTenbHas paborta:
[ToaroroBka npe3eHTanuii U TOKIaA0B

Tema 2.11.

A3oTcoaepskaime
OpPraHUYEeCKUE COCTMHECHMS.
[HonumMepsl.

ConeprxkaHue y4eOHOro MaTepuaia

JlaGoparopHasi padora Ne3.
N3yueHue a3oTcoaepKalux OPraHMueCKuX COeTMHEHUH.

CamocrosTenbHas pabora:
[ToaroroBka npe3eHTalMi U TOKIAI0B

Tema 2.12. Xumud u

XKU3Hb. XVIMUS U OPTraHU3M
4eJI0BeKa. XUMHUS B ObITY

Copep:xanue yueOHOT0 MaTepuana

HpaKTI/I‘leCKOC 3aHsATHE. X MHYCCKHE DJICMEHTHI B OpraHu3MeE 4€JIOBCKaA. Pons
XUMHNUYCCKHX 3JICMCHTOB B )KM3HU paCTeHHﬁ.

IIpakTuyeckoe 3ansaTue. Bona. KauectBo Bojbpl. Moroliye u YUCTAIIME CPEICTBA.
[TpaBuiia 6e30macHOi pabOThI CO CpEACTBAMH OBITOBON XUMUH.

CamocrosiTenpHas pabora:
[ToaroToBKa Mpe3eHTAIMA U JOKJIA0B
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PA3JIEJI 4. IK0JI0TrUs

54/1,5

Cpena obutaHus YeIoBeKa.

1. | Okpyxaromas 4eoBeKa cpefia U ee KOMIOHEHTH. EcTecTBeHHas U MCKYyCCTBEHHAs
cpelibl ooutanus yenoneka. ConuanpHas cpea.

Beenenue OOBeKT U3y4YeHHsI IKOJIOTUN — B3aUMOJICHCTBUE KUBBIX cucTeM. McTopust pa3Butus u 1
METO/IbI PKOJIOTUH. PoJb 9K0JI0THH B JOPMUPOBAHUU COBPEMEHHOW KapTHUHBI MHUPA.
3HaueHNe SKOJOTUH B OCBOCHHH Mpodeccuii U CrennaaIbHOCTe!H CpeTHErO
poeCcCHOHATEHOTO 00pa30BaHUsI.
Paszgea L.
IK0JI0THsI KAK HAYYHAsl JUCIUIJIMHA,
Tema 1.1 CojepkaHue y4eOHOro MaTepuara: 1
OO0m1as 3KoJIoTHS. 1. | Cpena obutanust u dakTopsl cpeanl. OOIIME 3aKOHOMEPHOCTH JIEHCTBHsI (PaKTOPOB
CpeJibl Ha OPTaHU3M..
2 [Momymnsimust. Dxocucrema. buocdepa 2
Tema 1.2. Copepxanne yueOHOro MaTepHuana; 2
CormanbHas 3K0JIOTHS. 1. | Ilpenmer wu3ydeHusi comuanbHOM 3Kojoruu. Cpena, OKpyKarolas 4eloBeKa, €€
cnenuduka u cocrosiaue. [loHsITHE «3arps3HEHHUE CPEIIbIY.
CamocrosiTenbHas pabota: cocraBieHue TaOnuibl «COCTOSHHE OKpYyXKarouieu 3
CpelbI».
Tema 1.3. ConeprkaHre y4eOHOro MaTepuara;
[IpukitagHas 5K0I0TuUsl. 1. | Oxomoruueckne  MPOOJNEMBI:  pEeTHOHANBHBIE W rioOanbHble.  [IpudmHBI 2
BO3HUKHOBEHUS TT100aTbHBIX 9KOJOTHUECKHUX POOIIeM.
IIpakTuyeckasi pagora 2
«Omnucanre aHTPONIOTCHHBIX U3MEHEHHI B €CTECTBEHHBIX MPUPOAHBIX JTaHAIIAPTAX
MECTHOCTH, OKPY’KaIoleil 00y4aroierocs».
CamocrosrenbHas paborTa: 2
Brinonnenue nokiana, npeseHranuu «Ocobo HeOIaronpusTHHIE B 3KOJIOTHYECKOM
OTHOIICHUHU TEPPUTOPHH Poccru: BO3MOKHBIE CIIOCOOBI PEIICHUS TPOOIIEM;
«IKoJoruyeckne mpoodsieMbl Poccuu u ciocoObl MX PEIICHUSD.
Pazgea I1.
Cpena o0uTaHUS YeJI0BEKA U IKOJIOrHYecKasi 0€301aCHOCTb.
Tema 2.1. CojepkaHue yu4eOHOro MaTepuara: 2

Tema 2.2.
T'oponackas cpena.

Copepxanne yueOHOro MaTepHuana;

l. | I"oponckast kBapTupa u TpeboBaHUS K €€ dKoorndeckont 6esomacuoctu. llym u
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BUOpAIHs B TOPOJICKHX YCIOBUSX. BimsHue myma u BUOpaliuy Ha 370pOBbE
TOPOJCKOIO YEJIOBEKA.

2. | Dkomoru4eckre BOIPOCHl CTPOUTENBCTBA B TopoJie. MaTepHabl, HCIIOb3yeMbIE B
CTPOUTENILCTBE JKUIIBIX JJOMOB U HEKMJIBIX TIOMEIEHHUH, UX IKOJIOTHUECKast
6e3onacHocTh. KOHTPOJIb 32 KaYeCTBOM CTPOHTENHCTBA.

HpaKTI/I‘[eCKaﬂ paﬁoTa «Omnucanue JKHIIMIIAa  4YCJIOBCKa  KakK HCKYCCTBGHHOﬁ
OKOCUCTEMBD).

Tema 2.3.
Cenbckas cpena.

CojepkaHre y4eOHOro MaTeprasa

1. | OcobenHocTH cpenbl OOUTAHUS YETIOBEKA B YCIOBHUAX CEITbCKOW MECTHOCTH.
CenbCcKoe XO3SUCTBO U €r0 IKOJIOTUIECKUE MPOOIEMBI.

CamocrosiTenpbHas paboTa: BBITIOJIHEHHWE JIOKIada, mpe3eHTaruu  «I[Ipuaunb
BO3HUKHOBEHUS YKOJIOTUYECKUX MPOOJIEM B TOPOJIC»; COOOIICHHUS

«TBepbie OBITOBBIE OTXO/IBI M CIIOCOOBI PEIICHUS MPOOJIEMBI UX YTHUIU3AIIAN.
IToaroroBka cooOuieHui «BiusHue IITymMa Ha 3J0POBbEY.

Pazpea I11.

Konuenuusi ycroiunBoro paspurusi.

Tema 3.1 CojeprkaHue y4eOHOro MaTepuara;

Bo3sHukHOBEHHE 1. | 'mobGanbpHBIE AKOIOTHYECKUE TPOOIEMBI U CLIOCOOBI UX peleHus. Bo3HUKHOBEHHE
KOHLENINH YCTONYUBOTO 9KOJIOTMUYECKUX MOHATHI «yCTOMYHMBOCTBY U «YCTOWYUBOE Pa3BUTHE.

pa3BUTHSI.

Tema 3.2. Coneprxanue yueOHOTo MaTepuana:

Y CTON4YMBOCTh U pa3BUTHE.

1. | CriocoObl penieHust SKOJIOTHIECKUX MPOOJIeM B paMKaxX KOHLEHIHH «Y CTOWYHBOCTb
U pa3BUTHE». DKOJOTHUECKUH cle/l U MHEKC YeJIOBEUECKOTO Pa3BUTHSI.

I[MpakTuyeckas padora « Pemenne sK0I0rn4ecKrx 3a1a4 Ha YCTOMYUBOCTD U
pa3BUTHEY.

CamocTosTenbHast paboTa: BeIOIHEHUE fokiana «cropus u pa3BUTHE KOHLEIIUN
YCTOHYMBOIO Pa3BUTHU».
CoctaBieHue U peleHre YKOJIOTHYECKUX 3a/1a4.

Paszpen IV.

Oxpana npupoasl.

Tema 4.1 Conepxanre yueOHOT0O MaTepHana;

[IpuponooxpanHnas

JEATEIbHOCTD. 1. | Ucropus oxpansl npupoas! B Poccun. Tumsl opranuzaiuii, CiocoOCTBYOLIIX
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oxpase npupoabl. Ocobo oxpaHseMble IPUPOIHbIE TEPPUTOPUH U UX
3aKOHOJIATEJIbHBIN CTATYC.

2. | CemuHap «DKOJOTUUECKHUE KPUUCHI U IKOJIOTHUYECKUE CUTYAIMH. DKOJIOTHIECKUE )
npobsieMbl Poccumny.
Tema 4.2. Coneprkanue yueOHOro MaTepuara;
IIpuponnsle pecypecel uux | 1. | [IpupogHO-TEppUTOPHANIBHEIE ACTIEKTHI IKOJIOTHYeCKUX mpoosem. [Ipuponnsie 2
OoXpaHa. pecypchl U criocoObl UX oxpaHbl. OXpaHa JiecHbIX pecypcoB B Poccun.
B03MOXHOCTH YIIpaBJICHHUS YKOJIOTHYECKUMHU CUCTEMAaMHU.
IIpakTnueckasi padbora « CpaBHUTEIHHOE OMMCAHNE €CTECTBEHHBIX MPUPOIHBIX CUCTEM 2
U arpo3KOCUCTEMBD».
HuddepennmpoBannbiii 32a4€T( XUMHS+IKOJIOTHS) 2
CamocTosTenbHast paboTa: BHIMOJIHEHHE JOKIaa, npe3eHTanun «Ocobo oxpaHseMble 4
MPHUPOJTHBIC TEPPUTOPUH U MX 3HAUCHHUE B OXPAHE MPUPOIBD»;
«OCHOBHBIE FKOJIOTHUECKHE TPUOPUTETHI COBPEMEHHOTO MUPay»; PELICHHE
9KOJIOTUYECKUX 3a/1a4
36+18 54/1,5
BCEro 110 JUCIUIINHE 198/5,5
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7. MaTepI/IaJILHO-TeXHI/I‘lECKOC H yqe6H0-MeT0)1nqec1c0e odecreyeHue

7.1. TpeboBaHNsi K MUHUMAJIbHOMY MaTePUAJIbHO-TEXHUYECKOMY M y4eOHO-
MeTOANYEeCKOMY 00eceYeHUI0 YCI0BUH peau3alu NPorpaMMbl M CUUILTHHBI
IpeJrnoaraeT HaTuyue y4eOHbIX KaOWHETOB 10 (PU3UKE, XUMHH, OMOJIOTHH, B KOTOPBIX
UMEETCSI BO3MOXKHOCTh 00€CIIeYnTh CBOOOTHBIN JOCTYyM B IHTEpHET BO BpeMsl y4eOHOTO
3aHATHUS U B TIEPUOJI BHEYUEOHOM NeSTEIbHOCTH 00yJaroIuXCsl.

B cocrap kabuneroB 10 (u3MKe, XUMHUU, OHOJIOTHMH BXOIAT JIAOOpATOpUHU C
71a00paHTCKOI KOMHATOHA.

[Tomemenuss kaOuWHETOB (U3MKH, XUMHM W OWOJNOTHUHM JOJDKHBI  yIIOBIIETBOPSTH
TpeboBanussM CaHUTApHO-IMMHIEMHOJIOTHYECKUX TIpaBuil U HopMatuBoB (CanlluH 2.4.2 Ne
178-02) u OBITh OCHAIIEHBI TUIIOBHIM OOOPYJOBAaHUEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHMSIX, B TOM YHCIE CIHEIUATU3UPOBAHHON Yy4eOHOW MeOenbl0 W CpeICcTBaMH
0o0y4YeHHs, JOCTAaTOYHBIMHU JUISI BBIIOJHEHHUS TPeOOBAaHMH K YPOBHIO IOJTOTOBKH
o0ydJaronuxcsi.

B xabuHerax wuMeeTcs MYJbTUMEAMHHOE O0OOpYIOBaHME, ITOCPEACTBOM KOTOPOTO
YY9aCTHUKU 00pa30BaTeIbHOIO MPOIecca MOTYT MPOCMATPUBATh BU3YATbHYI0 HHPOPMAIUIO
1o (pu3uKe, CO3/1aBaTh MPE3CHTALNHN, BUACOMATEPHUAIIBI U T.11.

BcoctaB  yueOHO-METOAMYECKOTO ¥  MaTepHaTbHO-TEXHHYECKOTO  OOecreueHUs
pPOrpaMMbl YIeOHOM TUCITUTUINHBI « ECTeCTBO3HAHWE» BXOJISAT:

* MHOTO()YHKITMOHATbHBIA KOMIUIEKC MPENO/IaBaTeNs;

* HarJsiAHbBIE 1MOCOOMST (KOMIUIEKTHI YY€OHBIX TaOJHIl, IJIAKaTOB, MOPTPETHI BBIIAFOIIMXCS
YYEHBIX B 00J1aCTH €CTECTBO3HAHMS U T.I1.);

* HH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIC CPEJICTBA;

* SKpaHHO-3BYKOBBIE TIOCOOUSI;

* KOMIUIEKT JICKTPOCHAOXKEHUSI KaOWHETOB;

* TEXHHYECKUE CPEJICTBA OOyUCHUS;

* IGMOHCTpPAIMOHHOE 000pyI0BaHKE (00IIer0 Ha3HAYCHUS U TEMATHYECKHE Ha0OpHhI);

* taboparopHoe o0opynoBaHue (00IIEro Ha3HAYCHHS U TEMAaTHYECKUe HAOOPBI, B TOM YHCIIE
JUTS TOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YIEHUYECKOTO SKCIIEPUMEHTA, PEAKTHBHI);

* CTAaTHYECKHE, TUHAMHYECKHE, IEMOHCTPALMOHHBIE W pPa3IaTOYHBIC MOJENH, BKIIOYAs
HaTypaJibHbIE O0BEKTHI;

* BCIIOMOTATEIbHOE 000PYI0BaHUE;

* KOMITICKT TEXHHYECKON TOKYMEHTAIlM{, B TOM YHCJIe MAclopTa Ha CPEJICTBA OOYUYCHWS,
WHCTPYKIIMHU TIO UX MCIIOJIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

* OMOIMOTEUHBIN OHI.

B OubnmoTeuHslii GoH BXOIAT yueOHHUKH, yueOHO-MeToanueckue KoMIuiekTsl (YMK),
00ecCIeYnBarOIINe OCBOCHUE YUEeOHON TUCIIMIUTNHBI « ECTeCTBO3HAHME», PEKOMEHIOBAHHbBIE
WIM JIONMYIICHHBIE [UIsl HKCIOJIb30BaHUS B MNPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3alMsaX, pPEATU3YIONMX 00pa3oBaTeIbHYI0 NIPOrpaMMy  CPEIHEro  OOIIEero
obpaszoBanus B npeaenax ocsoerust OIIOIT CITO na 6a3e 0cHOBHOTO 00111ero 00pa3oBaHUsl.

bubnuoteunsiii  GoHA CcOmEpPKHUT (PUINUECKHE DSHIMKIIONEIWU, aTiachkl, CIOBapH,
CIIPABOYHHKH 10 (U3KKE, XUMUU, OMOJIOTHH, HAYYHYIO U HAYIHO-TIOMYJISIPHYIO JINTEPATYPY
€CTECTBEHHO-HAYYHOT'O COJICPIKAHMS.
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B mpomecce ocBoeHHs mnporpamMmbl y4yeOHOW JUCHUIUIMHBI CTYJCHTHI JIOJDKHBI HMMETh
BO3MOXXHOCTb JIOCTyIa K 3JIEKTPOHHBIM y4e€OHBIM MaTepuajiaMm I10 €CTECTBO3HAHUIO, BKIOYAs
¢u3uKy, XHUMHUIO, OHOJOIMIO, HUMEIOIMMCS B CBOOOJHOM JlocTyne B ceTd MHTepHeT
(37EKTPOHHBIM KHHMraM, IPAaKTHKyMaM, TectaM, matepuanam EI'D u 1p.).

7.2NndopmaniuonHoe odecriedenne 00yueHust

OU3UKA
OcHoBHas AuTEpaTypa
MsakumeB I'. SI. ®uzuka. 10 kmacc : yuebnuk / I'. SI. Makumes, b. b. byxosues, H. H.
Corckuii. - 4-e m3n. — MockBa : IlpocBemenue, 2018. — 416 c.: un. — (Cpennee
npodeccuonansHoe oopazoBanue). — 50 3K3.
MsakumeB I'. SI. ®msuka. 11 xmace : yueOnuk / I'. 5. Msakumes, b. b. Byxosnes, B. M.

Yapyrun. - 5- e m3a. — MockBa : Ilpocemenue, 2018. — 436 c.: un. — (Cpennee
npodeccuonanbHoe oopazoBanue). — 50 3k3.

Jloreunenko O. B. ®uzuka : yueOnuk / O. B. JlorBunenko. — MockBa : KuoPyc, 2020. —
341 ¢. — (Cpennee npodeccuonanpHoe obpazoanue). — URL: https://www.book.ru. — Pexum

JOCTYyTA: 1O MOJIHUCKE.
IMunckuii A. A. ®usuka : yaeOnuk / A. A. [Munckuii, I'. FO. I'pakoBckuii ; mox o6mr. pen. FO. U.
Huxa, H. C. [lypsiuesoit. — 4-e usa., uctp. — Mocksa : @OPYM : UTHOPA-M, 2021. — 560
c. : m1. — (Cpennee npodeccruoHanbHOe oOpazoBanue). — URL: https://new.znanium.com. —
PexxuM focTyna: mo mojamnucke.

JlonmoaHuTEAbLHAS JUTEPATYypa

Tpopumona T.U. Kparkuii Kypc GU3UKK ¢ MpUMEpaMu pelIeHHs 3a1ad : yuyeOHoe mocodue /
Tpodpumoa T.M. — Mocksa : KuoPyc, 2021. — 279 c. — (Cpennee mnpodeccuoHaabHOe
obpazoBanme). — URL: https://www.book.ru. — Pexum moctyna: mo moamucke.

Tpodpumona T. U. Dusuka : Teopus, pelieHHe 3aaay, JIGKCHKOH : ydyeOHoe mocobue / T.
N. TpopumoBa. — Mocksa : KnaoPyc, 2021. — 315 c.— (Cpennee mpodeccroHaIbHOE
obpazoBanue). — URL: https://www.book.ru. — Pexxum goctyna: no noamucke.

Tpodumona T. U. ®uzuka ot A 1o f. CnpaBounoe uzganue : cnpaBounuk / T. W. Tpodumona.
— Mockaa : KaoPyc, 2019. — 301 ¢. — (Cpenuee npodeccuonaibaoe oopazoBanue). — URL:
https://www.book.ru. — Pexxum moctyrma: 1mo moamucke.

Aiizenuon A. E. ®wusuka : yueonuk u npaktukym st CIIO / A. E. Aiizennion. — Mockaa :
WznatensctBo KOpaiit, 2021. — 335 ¢. — (IIpodeccuonansuoe obpazosanue). — URL: https://
urait.ru. — Pexum ocTyma: mo moJimucKe.

PoauonoB B. H. ®usuka s xomnemkedt : yauednoe nocodbue mnst CI1O / B. H. PonnonoB. —
Mocksa : M3gatensctBo HOpaiit, 2021. — 202 c. — (IIpodeccuonanbHoe o0Opa3oBaHHE). —

URL: https://urait.ru. — Pe>xum octyma: mo moJimmcke.

WnaTepHET pecypcehr:

www.fcior.edu.ru — @enepanbHbIil HEHTP HHPOPMALTMOHHO-00Pa30BaTENBLHBIX PECYPCOB
www.physbook.ru —351eKTpoHHBIN y4eOHUK 1O PHU3UKE.

www.cbook.ru — geMoHcTpannoHHbIe ONBITH 10 Gu3nke. Kommakr byka.
www.opentorrent.ru — yueOHble (pUIBMBI 110 PU3UKE
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http://www.physbook.ru/
http://www.cbook.ru/
http://www.fcior.edu.ru/
http://www.opentorrent.ru/
https://urait.ru/bcode/449187
https://urait.ru/bcode/449187
https://urait.ru/bcode/449187
http://znanium.com/catalog.php
http://znanium.com/catalog.php
http://znanium.com/catalog.php

https//fiz.1september.ru (yuebHO-MeTOqMUECKas TazeTa « DU3HKAY).
www.opentorrent.ru — ydeOHbIe (GHIBMBI IO (PU3HKE

BHUOJIOI'UA
OcHOBHAH JUTEPATYPA

Kamenckuii A. A. buonorus. O6mas 6uonorus. 10-11 xmacest : yuebnuk /A. A. Kamenckuii,
E. A. Kpukcynos, B. B. Ilaceunuk. — 6-¢ u3a., ctep. — Mocksa : [Ipoda, 2018. — 368 c.: m1. —
(Cpennee npodeccuonanbHoe odpa3zoBanue). — S0 3k3.

MamontoB C. I'. O6mas 6uonorust : yueOnuk / C. I'. MamonTos, B. b. 3axapos. — Mockaa :
KuoPyc, 2021. — 323c. — (Cpennee npodeccuonanbHoe obpazoBanue). — URL:
https://www.book.ru. — Pesxum noctyma: 1mo mojanucke.

Mycrapun A.I'. buonorus : yue6nuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa : KnoPyc,
2020. — 423 c. — URL: https://www.book.ru. — Pexxum goctyna: 1o rnojamucke.

JIomoJHUTENbHASA JUTEpaATypa

KoaecnukoB C. . Ob6mas 6uosnorus : yueonoe nmocodue / C. U. KonecankoB. — Mockaa :
KnoPyc, 2021. — 287c. — (Cpemnee mnpodeccuoHanpbHoe oOpazoBanue). — URL:
https://www.book.ru. — Pesxum noctyrma: 1mo moamnucke.

Epemuenko O.3. buonorus : ydeHnue o Ouocdepe: ydebHoe mocodbme mua CIIO/
O. 3. Epemuenko. — 3-e uzn., nepepad. u gon. — Mocksa : U3gatensctBo FOpaiit, 2021. —
236 c. — (IIpodeccuonanpHoe oOpazoBanue). — URL: https://urait.ru. — Pexxum poctyna: mo
TIOIITUCKE.

XUMMUS

OcHoBHAag JUTEpPATYPA

Pymsutuc I'. E. Xumusa. 10 kimacc. ba3zoBbeiii ypoBenp : yueOnuk/ I'. E. Pymsutuc, @. T.
Oenpamad. — 4-e m3a. — MockBa : Ilpocsemenue, 2018. — 224 c¢. — (Cpennee
npodeccuonabHOe 00pazoBanue). — 50 IK3.

Pymzutuc I''E. Xumus 10 kiacc. ba3oBblii ypoBeHb : yueOHHK ISl 00II€00pa3oBaTeNbHBIX
opraam3anmii / I'.E. Pymsuruc, @.I'. ®enpaman.- 7-¢ usn.- Mocksa : [Ipocsemenne, 2020.- 224
c. : w1 — 60 3K3.

Pymsuruce I'.E. Xumus 11 xmacc. bazoBwiii ypoenp : yueOnuk / I'.E. Pymsutuc, O.I.
®enpaMmad.- 7-e uzn.- Mocksa : [Ipocsemenue, 2020.- 223 c. : win. — 110 3k3.

Epemun B.B. Xumus 10 xnacc. bazoBbiii ypoBenb: yueonuk / B.B. Epemun, H.E. Ky3bpmenko,
A.A. llpoznos, B.B. Jlyaun; non pea. B.B. Jlynuna.- - Mocksa : [Ipoda, 2020.-223 c. : wi.-
(Poccwuiickuii y4eOHHK).-253K3.

Epemun B.B. Xumus 11 kiacc. bazoBsiif yposens: yuebnuk / B.B. Epemun, H.E. Ky3pmenko,
A.A. [Iposznos, B.B. Jlyaun; mox pea. B.B. Jlyauna.- 7 u3n. Crepeornr.- Mocksa : [poda,
2020.-223 c. : un.- (Poccuiickuii yueOHUK).-253K3.
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https://urait.ru/bcode/455486

Aprtemenko A. U. Opranndeckast xumus : yueOHuk / A. . Apremenko. — Mocksa : KnoPyc,
2018. — 528 ¢. — (Cpennee npodeccuonanpHoe oopazoBanue). — URL: https:// www.book.ru. —
Pexwum noctyna: no noamnucke.

BoromosioBa U. B. Heopranmueckas xumus : ydueOHOoe mocobue / WM. B. boromonoBa. —
Mocksa : Anbda-M, MHDOPA-M, 2020. - 336 ¢c. — (Cpennee npodeccronambHoe 00pa3oBaHue).
— URL: https://znanium.com. — Pe>xum octymna: mo moJimmcke.

JlonmoaHuTEAbLHAS JUTEpaTrypa

I'aunka H. JI. O6mas xumus : yueOHoe nmocodue / H. JI. I'mmaka. — Mocksa : KnoPyc, 2021.
— 748 c. — (Cpennee mpodeccuonansHoe obpazoBanue). — URL: https://www.book.ru. —
PexxuMm noctyma: 1o noanucke.

Andunorenosa HU. B. Xumus : yueOnuk u npaktukym ans CIIO/ U. B. AndpunoreHnosa,
A. B. ba6kos, B. A. IlonkoB. — 2-e u3fa., ucnp. U gon. — Mocksa : U3natensctBo IOpaiit,
2021. — 291 c. — (IIpodeccuonanpHoe obpaszoBanme). — URL: https://urait.ru. — Pexum
JOCTYMA: 110 TOJIHICKE.

Cracs H. ®. O6mas u Heopranuueckas xumus. CrnpaBouHuk : yuyeOHoe mocobue ans CIIO /
H. ®. Crace. — 4-e wm3a.— MockBa: MWsmarensctBo Opaiit, 2021.— 92c¢.—
(ITpodeccronansroe oOpazoBanue). — URL:https://urait.ru. — Pexxum goctyna: no noamnucke.

Iamaka H. JI. O0mas xumus. 3agaqu U yNpaXHEHUs : y4eOHO-IPAaKTHYECKOe TocoOue s
CIIO / H. JI. I'nunka ; nox penakuueit B. A. [Tonkosa, A. B. babkosa. — 14-e n3n. — Mocksa :
WznarensctBo FOpaiit, 2020. — 236 ¢. — (IIpodeccuonansuoe obpazoBanue). — URL: https://
urait.ru. — PexxuM jocTyna: mo mosmmcke.

IKOJI0I'us

OcHOBHaf1 JIMTEpaTypa
Mupkun b. M. Oxonorus. 10 — 11knaccsl. ba3oBblil yposens : yuebnuk / b. M. Mupkun, JI. I'.
HaymoBa. — MockBa : Bentana — I'pad, 2018.- 400 c¢. — 50 ak3.
Konecnukos C. U. Dxomnorus : yuebnuk / C. U. KonecuukoB. — Mocksa : KnoPyc, 2021. —
244 c. — URL: https://www.book.ru. — (Cpeanee npodeccuoHanbnoe oOpasoBanue). — Pexxum
JIOCTYMA: 10 MOJIIHICKE.
TI'aasnepun M. B. O6mas sxonorus : yue6nuk / M. B. I'ansnepun. — Mocksa : ®@opym, HUILL
NH®PA-M, 2020. - 336 c. — URL: https://znanium.com. — (Cpeanee mpodeccuoHalibHOE
oOpa3oBaHue). — Pexxum octyna: mo moJmucke.

ﬂOHOJ’IHI/ITeJIbHaH JUTEpaTrypa

Boakosa II. A. OcHoBbI 0011e# 3konoruu : yuyeOHoe mocodue / I1. A. BonkoBa. — Mocksa :
O®OPYM : UHOPA-M, 2020. — 126 c. — (Cpennee mpodeccuonanibHoe 00pa3oBaHUE). —
URL: https://znanium.com. — Pe>xum 1octymna: mo moJmucke.

JkoJjiorus : yuebnuk u mnpaktukym s CIIO / O. E. KongpateeBa [u np.]. — Mocksa :
M3narensctBo  FOpaiit, 2021.— 283 c.—  (IIpodeccuonanpHoe  oOpa3oBaHHE). —
URL:https://urait.ru. — Pexxum qoctymna: mo momucke.

Ikosiorus : yaeOHuk u npaktukym st CIIO / A. B. Torait [u np.]. — 5-e uza., mepepad. u
non. — MockBa: M3parensctBo  HOpaiit, 2021.— 352c.— (IIpodeccuonanbHoe
oOpazoBanmne). — URL:https://urait.ru. — Pexxum goctyna: mo momnucke.
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https://urait.ru/bcode/458702
https://urait.ru/bcode/458702
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
https://urait.ru/bcode/451239
https://urait.ru/bcode/451239
http://znanium.com/catalog.php
https://urait.ru/bcode/452142
http://znanium.com/catalog.php
https://urait.ru/
http://znanium.com/catalog.php
http://znanium.com/catalog.php

AW =

— O 00 3 O\ W

12

13

14
15

HNHuTepHer — pecypcebl:

Axkanemuk. CrioBapu ¥ SHIMKIONEIUH. http://dic.academic.ru/
Boinbiast coBerckas sHIMKIoneaus. http://bse.sci-lib.com

Books Gid. DnexkrponHas 6udanoreka. http:/ www.booksgid.com
I'mo6anrteka. I'moGanpHas OMOIMOTEKAa HAYYHBIX PECYPCOB.
http://globalteka.ru/index.html

EnuHoe 0kHO focTymma kK 00pa3oBaTeIbHEIM pecypcaM. http://window.edu.ru

Kuuru. http://www.ozon.ru/context/div_book/
Jlyummas yaeOHast iureparypa. http://st-books.ru

Poccuiickuii o6pazoBarenbHbIi mopTal. http://www.school.edu.ru/default.asp

DnexTpoHHas oubnnoTedHas cuctema http://book.ru/
www.pvg.mk.ru (onmumnuana «I[Tokopu BopoObeBbI ropsD»).

www.hemi.wallst.ru (O6pa3oBaTeNbHBIA CAUT JJIS IIKOJIBHUKOB « XUMUS ).

www.alhimikov.net (O6pa3oBarenbHBINi CANT IS MIKOJIBHUKOB)
www.chem.msu.su (DnekTpoHHast OMOINOTEKA 10 XUMHUN ).

www.enauki.ru (MHTepHET-u3JaHue s yuureneld « EcCTecTBeHHbIE HAyKu»).

www.lseptember.ru (MeToaudeckas razera «llepBoe ceHTIOps»).

www.hvsh.ru (kypHan «XuMus B ILIKOJIE»).
www.hij.ru (kypHan «XuMUs 1 KU3HBY).

16 www.chemistry-chemists.com (371€KTpOHHBIH XypHaJI « XUMUKH U XUMUSD).

8. XAPAKTEPUCTHUKA OCHOBHBIX BUI0B YUYEFHOU JEATEJIBHOCTH
KoHTposnb 1 o1ieHKa pe3ynbTaToB OCBOEHUS YUEOHOM TUCHUIUIMHBI OCYILIECTBIISIETCS
MIPENo/iaBaTesieM B MPOLECCE MPOBEACHUS MPAKTUUECKUX 3aHATUN, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHMSI 00yYaroIMMHCS HHAUBUAYAIbHBIX 331aHUN U IPOMEXKYTOUYHON aTTECTAlUEH.
MeTo 161 KOHTPOJISI HAIIPaBJICHBI Ha MIPOBEPKY 00yUaAIOIUXCS:

v/ — BBINOJIHATE YCIIOBUS 3[[aHKs HA TBOPYECKOM YPOBHE C MPE/ICTABIEHUEM COOCTBEHHOM

v

v

MMO3UIIUH;

— JIelaTh OCO3HAHHBIM BLI60p CII0CO00B JIeNCTBUM U3 PpaHCC U3BCCTHBIX;

—OCYIIECTBIISATH KOPPEKIIHIO (MCTIPaBIEHUE) CACIaHHBIX ONTMOOK HA HOBOM YPOBHE

npeajiaracMbIx 3a,I[aHI/II71;

v' — palboTaTh B IPyIIIe ¥ NPEACTABIATH KaK CBOK, TAK U IO3MIKIO TPYIIIIbI

Conepxanue XapakTepuCTHKA OCHOBHBIX BH/IOB JIEATEJILHOCTH CTYAeHTOB | KOHTpOJIb M oneHKa
o0yueHnust (Ha ypoBHe yueOHBbIX JAelicTBHIA) pe3yJbTaToB
Brenenne OU3UKA

Pa3zButue crnocoOHOCTEN SICHO M TOYHO M3JaraTb CBOM MBICIIH,
JIOTUYECKH 00OCHOBBIBATh CBOIO TOUKY 3pEHUS, BOCIIPUHUMATh U
aHAJTM3UPOBaTh MHEHHUS COOECETHHKOB, IpPHU3HABas IPaBO
JIpPYroro 4ejgoBeKa Ha MHOEe MHeHHe. lIpuBenenme npumepos
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http://dic.academic.ru/
http://www.chemistry-chemists.com/
http://www.hij.ru/
http://www.hvsh.ru/
http://www.1september.ru/
http://www.enauki.ru/
http://www.chem.msu.su/
http://www.alhimikov.net/
http://www.hemi.wallst.ru/
http://www.pvg.mk.ru/
http://book.ru/
http://www.school.edu.ru/default.asp
http://st-books.ru/
http://www.ozon.ru/context/div_book/
http://window.edu.ru/
http://globalteka.ru/index.html
http://www.booksgid.com/
http://bse.sci-lib.com/

BIIMSIHUASL OTKPBITHHA B (pu3uke Ha
TEXHOJIOTUH IIPOU3BOJICTBA

MPOrpecc B TEXHUKE U

Kunemaruka

Mexanuxa

O3HakoMJIEHHE CO CIOCO0aMM OMMCAHUSI MEXaHUYECKOTO
JIBMKEHHS, OCHOBHOM 3a/1auei MEXaHHUKH.

N3ydenne OCHOBHBIX (PU3MUECKUX BEITMYMH KMHEMATHUKH:
NepEeMEIEHUS], CKOPOCTH, YCKOPEHHS.

HabmtoneHne OTHOCUTEIbHOCTH MEXaHUYECKOTO JIBUKEHUSI.
DopMyIUpPOBaHUE 3aKOHA CIIOKEHUSI CKOPOCTEH.
HccnenoBanue paBHOYCKOPEHHOTO IPSIMOJIMHEWHOTO IBHKEHUS
(Ha mpuMepe CBOOOTHOTO A ICHHS TEJT) H PABHOMEPHOTO
JBUKCHUS TeJa 110 OKPY>KHOCTH.

[TonnMaHue CMBICIIa OCHOBHBIX (DU3NYECKUX BEJIMYMH,
XapaKTEPU3YIOIINX PABHOMEPHOE JABMKEHUE TeEJIa IO
OKPYKHOCTH.

JnHamuka

[TonnmaHue cMbICIa TaKUX (PU3NIECKUX MOJIEIEH, KaK
MaTepHajabHas TOYKa, MHEPLUAJIbHAS CUCTEMA OTCUETA.
W3mepenue mMaccel Tena pa3InyHbIMU criocobamu. M3mepenue
CWJI B3aMMOJEICTBYS Tell. BeluuciieHne 3Ha4eHNs yCKOPEHHUs
TEJ 0 U3BECTHBIM 3HAYEHUSIM JEHCTBYIOLINX CUJI U MacC Tell.
YMeHue paznuuaTh CUITy TSKECTH U Bec Tena. OObsiCHEeHHe U
IIPUBEJICHUE IIPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpuMeHeHne OCHOBHBIX MOHATHUH, (POPMYJT M 3aKOHOB JTUHAMUKHU
K pELIEHUIO 3a1a4

3aKOHBI
COXpaHCHHUS

B MCXaHHKEC

OObsicHeHHE PEaKTUBHOTO JBMKCHUS Ha OCHOBE 3aKOHA
COXpaHEHUs1 UMITyJibca. [[puMeHeHne 3aKk0Ha COXpaHEHUS
HMITYJIbCA JJI BBIYUCIICHUS U3MEHEHHI CKOPOCTEH TeJ MpU UX
B3aNMOJICHCTBHAX

Boruricnenue paboThl CUJI M U3MEHEHUSI KHHETUYECKOM SHEPTUU
Tena.

Brluncnenne noTeHIMANbHON SHEPTUU TEN B TPABUTALIMOHHOM
oJIe.

XapakTepucTuka NpOU3BOIUTEILHOCTH MAIIMH U JBUTATENEH C
HMCIOIb30BAHUEM MOHITHS MOIITHOCTH

OcCHOBbL MONEKYIAPHOU PUBUKU U
MePMOOUHAMUKU

MonekynspHas
¢duzuka

DopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUI MOJIEKYJISIPHO-
KHMHETHYECKON TeopuH. BrINoIHEHNE SKCIEpUMEHTOB,
CITy>KaluX 000CHOBaHHEM MOJIEKYJISIPHO-KUHETHUECKOMH
teopuu. HabmroeHre G6poyHOBCKOTO JBMKCHUS U SIBIICHUS
g y3un.

Omnpenenenre napaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAHWHU YPaBHEHUSI COCTOSIHHSI UICATBHOTO
rasa.

[Ipencrasnenue B Buae rpaduka H30XOpHOTO, H300apHOTO U
M30TEPMHUYECKOTO IPOLIECCOB. BrIunciieHne cpeaHen
KHHETHYECKOW YHEPTUH TETUIOBOTO JBWKEHUS MOJIEKYJT 110
W3BECTHOM Temreparype BElIeCTBa.

N3mepenue BIaKHOCTH BO3TyXa

TepmoanHaMuka

3KCHCpI/IMeHTaJ'II)H0€ HUCCICIOBAHUEC TCIIJIOBBIX CBOICTB

BxoaHo#l KOHTPOJIb
B popme:

- TGCTHpOBaHI/IH 110
OCHOBOIIOJIarafoIIIM
TIOHATHUAM.

Texkymmit
KOHTPOJIb B hopme:
- YCTHOI'O u
MUCHBMEHHOTO
orpoca;

- TECTUPOBAHUS TIO
TeMaMm;

- 1abOPaTOPHBIX
pabor

PyGexublii
KOHTPOJIb B hopme:
- TECTOBBIX
KOHTPOJIBHBIX paboOT
1O paszenam
JUCLUTUIAHBL;
IPOMEKYTOYHBIX
muddepeHIpoBaHH
BIX 324Y€TOB

HUrorosbii
KOHTPOJIb B hopme
nuddepeHnpoBaHH
Oro 3a4era.

Onenka:

- pe3yJbTaTUBHOCTH
paboTHsI
oOyyarorerocs mpu
BBITIOJTHEHHH
3aJlaHui Ha y4eOHBIX
3aHATHIX
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BELIECTBA.
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO ISt
OCYIIECTBICHHUS
mpolecca NpeBpalleHus BeIecTBa U3 OJHOr0 arperaTHoro
COCTOSIHMSL B IpYTOE.
Pacuer n3meHeHus: BHyTpeHHEH YHEPTUU Te, pabOThI 1
NepCAaHHOTO KOJINYCCTBA TCIIJIOTHI HA OCHOBAHHU IIEPBOT'0
3aKOHA TEPMOAMHAMHUKH.
O6’b§ICH€HI/Ie IPHUHIMIIOB I[CﬁCTBHSI TCIIJIOBBIX MAalllH

OcHosbl aﬂeKmpoduHamuKu

DNeKTpOoCTaTHKa

Breraucnenue cun B3aHMOI[eﬁCTBH5[ TOYCUYHBIX JJICKTPUYCCKUX
3aps/I0B.

BrruricieHue HanpsHKEHHOCTH M TIOTCHITHATA AJICKTPUYECKOTO
TOJIS OJTHOTO Y HECKOJIBKUX TOUEUHBIX 3apsIIOB.

W3mepenne pa3HOCTH TOTCHINATIOB.

[TpuBeeHre MPUMEPOB MPOBOTHUKOB, THIIEKTPUKOB U
KOHJICHCATOPOB.

HaGmronenne siBIeHUs 3J€KTPOCTaTHYECKON HHAYKIMU 1
SABJICHUS MOJIApU3alN JUIJICKTPHUKA, HAXOAAIICTOCA B
AIIEKTPUUECKOM T10JIE

TlocTOSTHHBIN TOK

N3mepenne moiHoCTH 3iekTpudeckoro Toka. M3mepenune 31C
Y BHYTPEHHETO CONPOTUBJICHUS] HICTOYHUKA TOKA.

COop 1 UCTIBITAHUE AIEKTPUUECKHUX LIETIEH C Pa3TnIHBIM
COCJIMHEHUEM MTPOBOJIHUKOB, PACUYET UX MApaMETPOB

MaruutHoe 1ose

HaGmronenue aeiicTBUs MArHUTHOTO TIOJISI HA TTPOBOJTHHUK C
TOKOM, KAPTUHOK MarHUTHBIX IIOJIEH.

®opMyJIMpOBaHUE MTPABUIIA JIEBOW PYKH JJIS ONIPEICIICHUS
HaIlpaBJI€HUs CUJIbl AMIiepa.

Brrunciienune cui, 1€MCTBYIOMIMX HAa TPOBOJIHUK C TOKOM B
MarHMTHOM T0Ji€, 00bACHEHUE MPUHIUTIA ICUCTBUS
3JIEKTPOJIBUTaTEN.

HccnenoBanue sBIEHUS 3JEKTPOMATHUTHON MHAYKLIMHA

Konebarnus u 6onnol

Mexannueckue
KoJIeOaHus u
BOJIHBI

[TpuBenenne npuMepoB KoaeOaTENbHBIX TBUKEHUI.
HccnenoBanue 3aBUCUMOCTH IepUoAa KOJIeOaHUH
MaTEMaTHYECKOT0 MasiTHUKA OT €r0 JJIUHBI, Macchl U
aMILTUTY A6l KojeOaHuil. OnpeneneHne yCKOpeHus: CBOOOAHOTO

naacHus ¢ IOMOIIBIO MATEMATHYCCKOI'O MasATHHUKA.
Habmronenue xonebanwmii 3Byvaiero tena. [lpuBenenue
3HAYCHUSI CKOPOCTH PACIPOCTPAHEHUS 3ByKa B Pa3IMUHbBIX
cpenax.

YMenue 00bsCHATh UCIIOIb30BaHNE YALTPA3ByKa B MEIUIIMHE

DNeKTPOMarHuTH
bIC
KoJieOaHus U
BOJTHBI

HaGmronenue ocpuiiorpaMM rapMOHUYECKHX KOJICOAHUH CHITBI
TOKA B LIETIH.

OObsicHEeHUE TIPEBPAICHHS YHEPTUHU B UCATHHOM
Kos1e0aTeIbHOM KOHTYPE.

N3yyenue ycTpoiicTBa U IpUHLMIIA AEUCTBUS TpaHCcpopmaropa.
AHanu3 cXeMbl epeiayu NMEKTPOIHEPTUHN Ha OOIbIIIHE
pacCTOsIHUS.

[IpuBeneHue npuMepoB BUAOB PAJUOCBSA3H. 3HAKOMCTBO C
YCTpOICTBaMH, BXOASIIUMH B CHCTEMY PaJHOCBSI3H.
OO6cyxeHrne 0cOOEHHOCTEH pacpOCTpaHEHHs PaIOBOIH
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CBeTOBBIE BOJTHBI

[IpuMeHeHHe Ha MPAKTUKE 3aKOHOB OTPAKEHUSI U MIPETOMIICHHS
CBeTa IpH pelieHnu 3aaad. Habmoaenue siBnenust qudpakinu
U JTUCIIEPCHUU CBETA.

Dnemenmovl K6aHMOBOU u3UKU

KBanrtoBbie
CBOMCTBA
cBeTa

Hab6monenue dotoanekrpuyeckoro addexra. Pacuer
MAaKCUMaJIbHOW KHHETUYECKON YHEPTUHU IEKTPOHOB IIPU

dhoTtodrddekre

®duznka atoma

dopmynupoBanue nocryiaaroB bopa. Habmonenue
JIMHENYaTOr0 Y HENPEPBIBHOIO CIIEKTPOB.

PacueT yacToTEHI 1 JJIMHBI BOJIHBI UCITYCKA€MOTI'O CBETA IIPU
nepexoae aroma U3 OJHOI0 CTaliMOHApHOT'O COCTOSAHUSA B

Jpyroe.
OObBsicCHEeHHE TPUHITUIIA ACHCTBUS Ja3epa

duzuka atToMHOTO

Habmronenue TpexoB anbda-gacTull B kamepe BunbcoHa.

sapa u Perucrparnus siaepHbIX U3Ty4EHUN C TOMOIIBIO CYETUHKA

3JIEMEHTAPHBIX I'eiirepa.

YaCTHIL Pacuer sHeprum cBA3M aTOMHBIX S1ED.
[TonnMaHue 1IEHHOCTH HAYYHOTO MMO3HAHUS MUPa HE BOOOIIEe
JUIS YeJIOBEYECTBA B LIEJTIOM, a JUISl KaXKI0TO 00YyYaroerocs
JINYHO, IEHHOCTH
OBJIQJICHUS METOJOM HAy4YHOT'O ITO3HAHUSA JUISl JOCTHKEHUS
ycrexa B JII0OOM BHJI€ MPAKTHUECKOM JIeITeTbHOCTH

XUMHUA

Beenenue PackpeiTue BkIaga XuMAYECKON KAPTUHBI MUPA B €UHYIO
€CTECTBEHHO-HAYYHYI0 KapTUHY MUpa. BxonHoii KOHTPOJIb
XapakTepuCcTUKa XUMHUH KaK TPOU3BOIUTEIIBHON CUIIBI B (popme:
o01ecTBa - TECTUPOBAHMUS 110

Baxneiimne YMeHHe 1aTh OnpeIelIeHUe U ONepUpOBaTh CIIETYOIUMA OCHOBOITOJIArAKOLIUM

XUMHUYECKHE XUMHUUYECKUMU TIOHATUAMU: «BEIIECTBO», «XUMHUECKUU TIOHATHSIM.

TIOHSITHS 3IIEMEHTY, «aTOM», KMOJIEKYJIa», «OTHOCUTEIbHBIE aTOMHAS U
MOJIEKYJIIPHASI MACCh», KMOH», «AJUIOTPOIUS», «U30TOIBD, Texymmii
«XUMHYECKAS CBA3b), «IIEKTPOOTPHUIIATEITLHOCTEY, KOHTPOJIb B hopme:
«BAJICHTHOCTB), «CTEIICHb OKUCICHUS», «MOJIb)», «MOJISIpHAs - YCTHOTO u
Maccay, «KMOJISIPHBIA 00beM ra3000pa3HBIX BEIIECTBY, IIHCbMEHHOIO
«BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSD, onpoca;
«PacTBOPBD, «IIIEKTPOIUT U HEBJIEKTPOIIUTY, - MPAKTUYECKHUX
«QIIEKTPOJINTUYECKAS] JUCCOLMALIHS, KOKUCIUTEND U paboT;
BOCCTaHOBUTEIbY, «OKHCIEHUE U BOCCTAHOBIICHUE), «CKOPOCTh | - TECTUPOBAHHUS 10
XUMHUYECKON PEAKIIUN», «KXUMUYECKOE PABHOBECHUEY, TeMaMm;
«YTJIEPOJHBIN CKEJIETY, - TabOpaTOpHBIX
«pyHKIMOHANIbHAS TPYIIAY, KU30MEPH» pabot

OcHoBHbIC dopMynMpoOBaHHE 3aKOHOB COXPAaHEHUSI MAaCChI BEIIECTB U

?(?/II;?I}I{;I MOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBJICHUE IPUYHHHO-
CJIIEACTBEHHOM CBSA3M MEXKY COAEPKAaHUEM ITHX 3aKOHOB U PyGexubiii
HanMCcaHUeM XMMHUYEeCKHX (GOopMyJ U YpaBHEHHUH. KOHTPOJIb B (hopme:
PackppiTie husnveckoro cMbicia cMMBOJIMKH [leproanyeckoit | - KOHTPOIbHBIX
Ta6MMIBI XUMHYecKuX snementoB JI..Menneneesa (Homepo | PaboT 1o paszernam
3JIeMEHTa,IepUoa, TPYIIbl) U YCTAHOBJICHUE TPUYMHHO- AWUCHUIIINHBI,
CJICICTBEHHOMU CBSI3U MEKy CTPOCHUEM aTOMa U HPOMEKYTOIHBIX
3aKOHOMEPHOCTSMHU W3MEHEHUSI CBOMCTB AJIEMEHTOB U 1 epeHIPOBaHH

00pa30BaHHBIX MU BEUIECTB B MEPUOJIAX U IPyNIaXx.

bIX 3a4CTOB
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XapaKTepI/ICTI/IKa 3JICMCHTOB MAJIbIX HepI/IO,ZLOB 110 UX
nosnoxkeHuto B [lepuognyeckoii cucreme .M. Menaeneena

OCHOBHBIE TEOPUH
XUMUHA

VYcTaHOBIEHUE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT
CTPOEHUS aTOMOB 00Pa3yIONIUX UX XUMHUYECKUX JIEMEHTOB.
XapaKkTepuCTUKa BaKHEHIINX TUIIOB XUMUYECKUX CBA3ECH U
OTHOCUTENILHOCTH 3TON THIosoruu. O0bsCHEHNE 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMS KPUCTAINIMYECKUX
pEeILIeTOK

@opMyIMPOBAHUE OCHOBHBIX ITOJI0KEHUN TEOPUH
NEKTPOJINTUYECKON JUCCOUUALMY U XapaKTEPUCTHKA B CBETE
9TOU TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COETMHEHUH.

@OopMyIMPOBAHUE OCHOBHBIX ITOJIOKEHUN TEOPUH XUMUYECKOIO
CTPOCHMSI OPTaHUYECKUX COCIMHEHUIN U XapaKTEPUCTHKA B
CBETE ITOM TEOPUU CBOMCTB BaKHEUIIUX IPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPraHMYECKHUX COCIUHECHHUN

Baxxueriimme
BEIIECTBA
1 MaTepHuabl

XapakTepucTUKa CTPOSHHUS aTOMOB M KPUCTAJJIOB M Ha ATOU
OCHOBE OOMIMX (PU3MYECKUX U XUMHUECKUX CBOMCTB METAJJIOB
Y HEMETAJUIOB.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, OJTYUYCHUS U
MPUMEHEHNE BaXXHEHIIINX HEMETAJLIOB.

XapakTepucTuka cocTaBa, CTPOCHHS U OOIIUX CBOMCTB
BaKHEHIIINX KIaCCOB HEOPTAaHUYECKUX COCTUHEHUH.
Onucanue cocTaBa U CBOMCTB BaKHEHIIMX MpeJICTaBUTENEH
OpPraHUYECKUX COSAMHEHUN: METaHOJIa U 3TaHOJA, CIIOKHBIX
3(UPOB, )KUPOB, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI),
MOHOCaXapHuA0B(TIIOKO3BI), JUCAXaPUIOB (Caxapo3bl),
M0JINCAaXapUA0B (Kpaxmaja U LEJUII0JI03bl), aMUHOKHCIIOT,
OENKOB, NICKYCCTBEHHBIX U CHHTETUYECKUX MOJIMMEPOB

XUMUYECKUN
SI3BIK
U CUMBOJIHKA

Hcnonk3oBanue B yueOHON U mpodeccHoHaNbHON
NEeATENbHOCTH XUMHYECKNX TEPMUHOB U CUMBOJIMKH.
Ha3piBaHue M3y4eHHBIX BEIIECTB 110 TPUBUAIBHON WIN
MEKyHAPOAHOW HOMEHKIIATYPE U OTPAKEHHUE COCTaBA ATUX
COEMHEHUH ¢ IOMOIIBI0 XUMUYECKUX (HopMyII.

OTtpaxkeHre XUMUYECKUX MPOLECCOB C MTOMOLIbI0 YpaBHEHUI
XUMHMUYECKHUX PEeaKLUN

XHUMHYECKHE OObscHEHNE CYITHOCTH XUMUYECKUX MTPOLIECCOB.

peakuuu Knaccudukanus XuMHYECKUX peaklni 0 pa3InyHbIM
MIPU3HAKAM

XUMHYEeCKIH BrinosiHeHNE XMMHUYECKOTO AKCIIEPUMEHTA B TTOJTHOM

SKCIIEPUMEHT COOTBETCTBHH C MPABUJIAMU TEXHUKH 0€30MaCHOCTH.
Habmonenue, pukcupoBanue U onrMcaHue pe3ynbTaToB
MIPOBEACHHOTO DKCIIEPUMEHTA

Xumuueckas [IpoBeneHue caMoCTOATENBLHOTO MOMCKA XUMUYECKOM

nHpopManus nH(OpMAIUHU C UCTIOJIB30BAHUEM PA3TUYHBIX UCTOUYHHUKOB

(Hay4HO-IOIYJISIPHBIX U3aHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHEeTa); UCHOIb30BaHUE KOMITBIOTEPHBIX
TEXHOJIOTUH [t 00pabOTKU U mepeiaul XMMUYEeCKOH
nH(GOpMallMKU U €€ MPe/ICTaBIeHMs] B pa3Iu4HbIX popmax

[IpodunsHoOE U

OOBsACHEHUE XUMHUECKUX HBHGHHﬁ, MNPOUCXOJAIINX B IIPUPOAC,

HUrorosbii
KOHTPOJIb B hopme
nuddepeHnpoBaHH
Oro 3a4era.

Onenka:

- pe3yJbTaTUBHOCTH
paboThI
oOyyarorerocs mpu
BBITIOJTHEHHH
3aJlaHui Ha y4eOHBIX
3aHATHIX
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npodeccuoHanbH

OBITY M Ha IPOU3BOJICTBE.
ColutrofieHue MmpaBul 3KOJIOTUYECKH IPaMOTHOTO MOBEAEHUS B

0 3HAYUMOE >
coJiep>KaHue OKpY2KaroIlen Cpeae. .
OrueHKa BIMSTHUS XUMUYECKOTO 3arpsi3HEHUSI OKpYKarolen
Cpellbl Ha OPTaHU3M YEJIOBEKA U APYTHUE KUBBIE OPTAHU3MBL.
Cobmroienue npasui 0e30MacHOro 0OpalieHus ¢ TOPIOYUMHU U
TOKCUYHBIMH BEIIECCTBAMH, J1a00OPaTOPHBIM 000PYIOBAHUEM.
Kputnueckas oneHka JOCTOBEPHOCTH XUMUYECKOM
nH(pOpMaIY, TOCTYTAIIIECH U3 Pa3HBIX HCTOYHUKOB
BUOJIOT'UA BxoaHoil KOHTPOJIb
Buonorus — 3HAKOMCTBO C O0OBbEKTaMH U3YUYEeHHsI OMOJIOTHH. B (opme:
COBOKYITHOCTB BrrisiBiienue ponu 61onoruu B GOPMHPOBAHUU COBPEMEHHOM - TECTHPOBAHHUS 10
HAayK O )KHBOI €CTECTBEHHO-HAyYHON KapTUHBI MUpPa U IPAKTUYECKOMN OCHOBOIIOJIATAFOLIAM
npupose. Merozpr | ACATEIBHOCTH JIOJEH HOHSTHUSM.
Hay4HOI'0 Texkymmii
[I03HaHUsA B KOHTPOJIb B hopMme:
OHOJIOTHH - YCTHOTO u
Kierka 3HAKOMCTBO C KJIETOYHOHM TEOpUEN CTPOCHUSI OPTaHU3MOB. MMCbMEHHOI'0
[TonydyeHue npeacTaBieHus O pOJIu OPraHUYECKUX U OIpoca;
HEOPTaHWYECKNX BEIIECTB B KIIETKE. - MPAKTHYECKUX
3HaHKe CTPOEHUS KIIETOK 0 pe3yIbTaTtaM paboThl CO CBETOBBIM | PaboT;
MHKPOCKOIIOM. - TECTUPOBAaHUSA IO
YMeHue onuchiBaTh MUKPOIIPENIAPATHI KIETOK PACTEHUMN. TEMaM,
YMeHue cpaBHUBATh CTPOCHHE KIIETOK PACTEHUM W dKUBOTHBIX - 1a0OPaTOPHBIX
110 TOTOBBIM MUKpPOIIpenaparam pabot
Opranusm 3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHSI OPTaHU3MOB, Py6Gesxubrii
CTaJMii OHTOT€HE3a Ha IIPUMEPE YEIIOBEKA. KOHTPOJIb B (hopme:
3HaHHUE MPUYHH, BBI3BIBAIOIINX HAPYIICHUS B Pa3BUTHH - KOHTPOJIbHBIX
OpraHU3MOB. paboT mo pazaenam
YMeHue 1noiab30BaThCd FeHETUYECKOW TEPMUHOJIOTUEN U AACHIMIUTHHEI,
CHUMBOJIMKOH, peIIaTh MPOCTENUILNE T€HETUUYECKUE 3aJaUu. IPOMEKYTOYHBIX
3HaHMe 0COOEHHOCTEN HACIEICTBEHHON U HEHACIIEJCTBEHHON middepeHIpoBaHH
W3MEHYUBOCTHA U UX OMOJIOrHYECKOM pOIH B DBOJIIOLUH JKUBOTO | bIX 3a4CTOB
HToroBnii
Bug YMeHue aHalIu3upoOBaTh U OLIEHUBATH PA3JIUYHBIE TUIIOTE3bI KOHTPOJIb B hopme
MPOUCXOXKICHUS )KU3HU HA 3eMIIe. anddepeHpoBaHH
YMeHue npoBoIUTh ONMcaHue ocodeil 0THOTO BU/IA TIO Oro 3a4cra.
MOP(OJIOTHIECKOMY KPUTEPHIO. Ouenka:
Pa3BuTne criocoOHOCTEH SICHO M TOYHO U3JIaraTh CBOU MBICIIH, - PE3YyJIbTaTUBHOCTHA
JIOTUYECKH 00OCHOBBIBATh CBOIO TOUKY 3PEHHUS, BOCIIPUHUMATD paborel
Y aHAJIM3UPOBATh MHEHUS COOCCEIHUKOB, IPU3HABAS TIPABO o0Oyuaromerocs npu
JIpyTroro 4eloBEKa Ha HHOE MHEHUE. BBITIOJIHCHUHA
YMeHue q0oKa3pIBaTh POACTBO YENOBEKA U MIIEKOIUTAIOIINX, 3a71aHMi Ha y4eOHbBIX
OOIITHOCTh ¥ PABEHCTBO YEJIOBEUYECKUX pac 3aHATHAX
DKOCHCTEMBI 3HaHHE OCHOBHBIX IKOJIOTHUECKUX (PAKTOPOB M UX BIIMSIHUS HA

OpTraHHU3MBI.
3HaHUE OTIMIUTEIHHBIX TPU3HAKOB HCKYCCTBEHHBIX
COOOIIECTB — arpodKOCUCTEM.

[TosrydeHne npeICTaBICHUS O CXeME IKOCHCTEMBI Ha TIPUMEPE
ounocdepsr.

OOy4eHme COOTIOICHUIO TIPABHII TIOBEJICHUS B TIPUPO/IE,
OEpEeKHOMY OTHONICHHIO K OMOJIOTHYECKUM 00bEKTaM
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| (pacTEeHUSIM M )KMBOTHBIM U UX COOOIIECTBAM) U UX OXpaHe

Conep:xanue XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOii 1eATebHOCTH | POpMBI KOHTPOJISI
00y4YeHHS 00y4YaIOIINXCS
BBenenue 3HAKOMCTBO C OOBEKTOM M3Yy4YeHUs dKojgoruu. OmnpeneneHue YcTHBIN onpoc

POJIH SKOJIOTUH B (POPMUPOBAHHH COBPEMEHHOM KapTHHBI MUPA.
JleMOHCTpalusi 3Ha4E€HUS SKOJIOTHUU TIPU OCBOCHUU mpodeccuii u
CTeMAIbHOCTEH cpeiHero npodeccuoHaIbHOro 00pa3oBaHusl.

1. OKOJIOT'UA KAK HAYUHASA ANCLHUITJIMHA

O01as YK0I0rust

YMeHue BBISBIISTH OOIIHE 3aKOHOMEPHOCTH JIEHCTBUS (PaKTOPOB
cpenbl Ha opranu3Mm. [lomydeHne mpeCTaBiICHU O MOMYJISINH,
IKocHucTeMe, brocdepe.

VYcTHBIN onpoc
TectupoBanue

ComuanbHast 3HAKOMCTBO C IPEIMETOM HU3YUYEHUS COLUATBHOM IKOJIOTHUH. YcerHblii onpoc
DKOJIOTHS VYMeHnne BeIICIAT: OCHOBHEIC YePThI CPEIbl, OKPYIKAFOIIIEH Tect
[Tpuknagnas YMeHUE BBISBIISATH PETHOHATBHBIC YKOJIOTHISCKUE TIPOOJIEMBI U Kontponbnas
JKOJIOTHS yKa3bIBaTh IPUUMHBI UX BO3SHUKHOBEHHSI, & TAK)KE BO3MOXKHbBIE paboTa

MyTH CHIDKCHHS TTOCJICICTBUN Ha OKPYIKAIOIIYIO CPEy.

2. CPEJA OBUTAHM A YEJIOBEKA N DKOJIOTMYECKA S BE3OITACHOCTD

Cpena oOuraHus
yeJI0BEKA

OsnageHue 3HaHUSAMU 00 0COOEHHOCTSIX Cpeibl OOMTaHUS
YeJI0BEeKa U €€ OCHOBHBIX KOMIIOHEHTOB. Y MeHHe (hOpMUPOBATH
COOCTBEHHYO MO3UIIMIO 110 OTHOIIEHUIO K CBEJICHHSIM,
KacaroMMCs TIOHATHS «KOM(OPT cpebl OOMTaHHS YeIOBEKay,
[IOJIY-4a€MBbIM U3 Pa3HBIX UCTOUHHUKOB, BKIIIOUAs pEKIIaMy.
3HaHNE OCHOBHBIX YKOJOTMYECKUX TDEOOBAHUHM K KOMIIOHEHTAM.

YcrHbIit onpoc

I'oponckas cpena 3HAKOMCTBO C XapaKTEepUCTUKaMH ITOPOJICKOM KBapTUPHI KAK Odopmaenue
OCHOBHOT'0 3KOTOIIa COBPEMEHHOT'0O Y€JI0BEKA. Y MEHUE npe3eHTalnun
OIIPENIENIATh IKOJIOTMYECKHE TapaMeTpbl COBPEMEHHOTO [TpoBepounas
YeJI0OBEYECKOT0 )KUJIHIIA. 3HAHUE SKOJIOTHYECKUX TpeOoBaHUl K | paboTta
YPOBHIO 1IyMa, BI/I6paHI/II/I, opraHu3al CTPOUTEIbCTBA KHUJIBIX
Y HEXKWIIBIX TOMEIEHHH, aBTOMOOMIIBHBIX JIOPOT.
Cenbckas cpefa | 3HaHME OCHOBHBIX DKOJIOTMUECKUX XapPAKTEPUCTUK CPEJIbI TectupoBanue

00UTaHUA YEIOBEKA B YCIIOBUAX CETLCKOM MECTHOCTH.

3. KOHLIEILUS YCTOMYMBOI'O PA3BBUTHSA

Bo3HukHOBEHNE
KOHIISIIITAHN
YCTOWUYHBOIO
pa3BUTHS

3HaHUE OCHOBHBIX MOJIOKEHUI KOHIENIIUU YyCTOMYUBOTO pas3-
BHUTHSI ¥ IPUYUH €€ BOZHUKHOBEHUS. Y MeHHEe (hOPMHUPOBATH
COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHUIO K CBEJICHHSIM,
KacCaroIUMCS MOHITUSL «yCTOMYUBOE PA3BUTHEY.

VYcTHBIN onpoc
Odopmnenue
Mpe3eHTalUN

Y CcTONYNBOCTE U
pa3BUTHE

3HaHHE OCHOBHBIX CIIOCOOOB pEIIeHUs IKOJIOTUIECKUX MPOodIeM
B paMKaX KOHLIECTIINH «Y CTOMYMBOCTh U Pa3BUTHE). Y MEHHE
paznnyaTh YJKOHOMUYECKYIO0, COLIMANIbHYIO, KYJIBTYPHYIO U
3KOJIOTHYECKYI0 YCTOMYUBOCTh. ¥ MEHUE BBIYUCIISATh HHACKC
YEJIOBEUECKOT0 Pa3BUTHS 110 OTHOIIEHHUIO K OKpY>KaroUeH cpene.

[IpoBepounas pabota

4. OXPAHA ITPPO/IbI

[Ipuponooxpannas
JeATEIbHOCTD

3HaHME UCTOPUM OXPaHbl MPUPOAb B Poccun 1 OCHOBHBIX
THUIIOB OPraHU3aINi, CIOCOOCTBYIOUINX OXpaHe
MPUPOJIbI. YMEHUE OIpeNesTh COCTOSIHUE
HKOJIOTUYECKOM CUTyallMM OKPY’KAIOLIEH MECTHOCTH U
npeJiaraTb BO3MOKHBIE ITyTH CHUKEHUS

VYcTHBII onpoc
Odopmiienne
Mpe3eHTaluI
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IIpupoaHble pecypcsl U UX
OXpaHa

YMeHue 1monb30BaThbCsa OCHOBHBIMU MCTOJaMH HAYYHOI'O
MIO3HAHUS: OMTUCAHNEM, U3MEPEHUEM, HAOIOJICHUEM —
JUTSL OIICHKU COCTOSIHHSI OKPY KAaIOIIEH CpelIbl U ee
MOTPEOHOCTH B OXpaHe.

KonrponsHas pabora
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