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PabGouas  mporpamma  paspaboTaHa Ha  OCHOBE  TNPUMEpPHONW  MPOrpaMMbI
obmeoOpa3oBaTenbHONM yueOHOW auciumiuHsl «EcTtecTBO3HaAHHMe» Uil TPO(ecCHOHATBHBIX
oOpa3oBaTenbHbIX opranuzanuii (mpotokon Ne 3 ot 21 urons 2015 r., perucTpalluOHHBIH HOMEp
peuensuu 375 ot 23 utons 2015 r. PI'AY «DUPOy»), peanusyromux NporpaMMmy MOATOTOBKH
CIELMAINCTOB CpeaHero 3BeHa crenuaibHocTel 44.02.01 JlomkonsHOe oOpa3zoBaHMe (TIpHKa3
MunuctepctBa obpa3oBanus u Hayku Poccuiickoit ®enepanuu ot 27.10.2014 r. Ne 1351) u
44.02.02 TlpenogaBanue B HavaJbHBIX Kilaccax (Mpuka3 MuHHCTEpcTBa 00pa30BaHUS U HAYKH
Poccwuiickoit ®@eneparuu ot 27.10.2014 r. No 1353) (yrmyOneHHOW NHOArOTOBKM) Ha 0Oasze
OCHOBHOTO o00miero ooOpazoBanuss u ¢ yuderom Tpeboanmii DI'OC cpemHero ooOmero
o0pa3zoBaHus (T'yMaHUTAPHBIA POGUIIB).

CocraButensb: 3. IO. KabapnoBa, npenogaBaTelb

Pabouas nmporpamma yueOHOM qUCIUIUIMHBI 00CYKACHA U yTBep:kaeHa Ha 3acenanuu [TLK
00111€00pa30BaTENbHBIX, OOUIMX TYMAHUTAPHBIX U COLUAIBHO-I9KOHOMHUYECKUX JUCIUTUINH

[Iporokois Ne 1 ot «28» aBrycra 2019 roaa.

[Ipencenarens [NIIK [Toaropnas N.B.
(monmucsk)

CoriacoBaHo

Hayunas 6ubamnotexa KBI'Y,
OT/EN KOMIUIEKTOBAHHS

(monmuce) I'yoxoxoBa H.A.
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1. MACIIOPT PABOYEM IMPOI'PAMMBI YYEFHOM JUCHUIJINHBI
b/J1.6. ECTECTBO3HAHUE

1.1. O6aacTh npuMeHeHUus padoyeil MPporpaMmbl

VueOnas mucumiuinia «EctecTBo3HaHue» B nemarormdyeckoM kosuiemxe MIITI
u3yudaercsi B oOieoOpazoBarenbHoM Iukie ydeOHoro mana IIIICC3 na Gasze
OCHOBHOTO 00111eT0 00pa30BaHUsI C MOTYYEHUEM CPETHEr0 O0IIero 0Opa3oBaHusl.

B yuebnom mumane IMIICC3 mecto yuebHoi auctuminasl b/1.08. Dxonorus —
B cOoCcTaBe 001eo0pa3oBaTeNbHbIX y4E€OHBIX JUCUUILIMH 1O  BBIOODY,
dhopmupyembIxX U3 00s3aTeNbHBIX NpeaMeTHbIX oonacteit ®I'OC cpeanero obuiero
obpazoBanusa, i crenuaidbHocTedt 44.02.01 JlomkonpHOEe oOpa3oBaHUE U
44.02.02 TlpenomaBaHve B HaYaJIbHBIX KJaccaX TyMaHUTapHOTO Mpoduis
npodeCcCHOHAILHOTO 00pa30BaHMS.

1.2. Mecto y4eOHOWl AUCHUIUVIMHBI B CTPYKType NPOrpaMMbl IMOATOTOBKH
CIeNUAJHMCTOB CPeAHero 3BeHa:

VYuebnas nucuuruinHa bJ1.6. EcTecTBo3HaHue siBiseTcs Y4eOHBIM MPEIMETOM
o BbIOOPY M3 00s3aTeNbHOM NpeIMeTHOM obnactu «EcTecTBEeHHbIE HayKm»
®I'OC cpennero ob1ero oOpa3oBaHUs.

B mpodeccuoHanbHbIX 00pa30BaTENbHBIX OPraHU3alUsAX, PEATH3YIOUIUX
o0pa3oBaTeIbHYI0 MpOrpaMMy CpeaHero oOImero oOpa3oBaHHs B TIpejaesiax
ocBoeHust CIIO Ha 0a3e ocHOBHOro ooémero oOpa3oBaHus, yuyeOHasi TUCLUILIIMHA
bJ1.6. EctecTBO3HaHuMe u3ydaeTrcss B 0OLIE00pa30BATEIbHOM LHKJIE Yy4eOHOTO
miaHa CIIO Ha 6a3e OCHOBHOTO 0OIIEero oOpa3oBaHUS C MOJYYEHHEM CPEIHEro
obmrero oo6pazoanus (ITTICC3).

B  yueOnsix mumanax [IIICC3 wmecto yueOHO#l aumcuuruasl  BJI.6.
EcTecTBO3HaHME - B cocTaBe 00I1€00pa30BaTENbHBIX Y4YEOHBIX AMCLMIUIAH IO
BBIOOpPY, QopMHUpyeMbIX U3 00s3aTeNbHBIX NpeAMeTHbIX obnacteit PI'OC
cpenHero obmiero oopazoanus, s npodeccuit CI10 unu cnenmansHoctet CI1O
COOTBETCTBYIOIIETO PO st MpodhecCUOHATBHOTO 00pa30BaHus.

1.3. Hean u 3aga4yu y4eOHOHl JUCUUILVIMHBI — TPeOOBAHUA K pe3yJbTaTam
OCBOCHMS Y4eOHOM IUCHUIINHBI:

OcBoenne cojaepxkanusi ydeOHoU muctumuimHel  bBJ[.6. EcTtecTBo3HaHue
o0ecrieunBaeT JOCTUKEHUE CTYJEHTAMHU CIIEIYIOMINX Pe3yJbTATOB:

JINYHOCTHBIX:

- YCTOMYMBBIA MHTEPEC K UCTOPUU U JIOCTUIKEHUSIM B O0JACTU €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTHU 32 POCCUMCKHUE €CTECTBEHHbIEC HAYKH;

- TOTOBHOCTh K MPOJOJKEHHIO OOpa3oBaHUsl, MOBBIIMICHUIO KBaTU(UKAIUU B
n30paHHON TPOGECCHOHATIBHON JeSITEIbHOCTH C MCIOJb30BaHUEM 3HAHUM B
00JIaCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTU KOMIIETCHIINI B 00JIACTU €CTECTBEHHBIX
HayK [Jisi 4YeloBeKa M OOIIeCTBa, YMEHHE HCIOJIb30BaTh TEXHOJOTHUYECKUE
JTOCTIKEHUsS B oOjactTu (U3UKWA, XUMHH, OHOJOTUM IS TMOBBIIIEHUS
COOCTBEHHOI'0 MHTEJUICKTYaJIbHOTO PAa3BUTHUSI B BBIOpaHHON NpodeccHOoHaIbHOU
NeATEeNbHOCTH;



- YMEHHUE MPOAHAIM3UPOBATh TEXHOTEHHBIE MOCIEACTBUS IJISI OKpYKarouen
cpezbl, OBITOBOM M MTPOM3BOICTBEHHOM NEATEIbHOCTH YEI0BEKA;

- TOTOBHOCTh CaMOCTOSITENIbHO J0OBIBaTh HOBBIE JIsi CE€OS €CTECTBEHHO-
Hay4YHbl€ 3HAHUS C KCIOJIB30BAHHEM JUISi A3TOTO JIOCTYHNHBIX HCTOYHHKOB
uHpopmaIuu;

- YMEHHUE YIpPaBISATh CBOEH MO3HABATEIBHON JEATENbHOCTHIO, MPOBOJIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOI'O PAa3BUTHS;

- YMEHHUE BBICTpAWBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOILIECHHS B KOMAaHJIE IO
pelIeHno o0IKX 3a/1ad B 00J1aCTH €CTECTBO3HAHUS;

MeTanpeaMeTHbIX:

- OBJIQJICHUE YMEHMUSIMU U HaBbIKAMHU PA3JIUYHBIX BUJIOB [O3HABATEIbHOU
NEATENbHOCTHU JIJIsl U3YUEHHS Pa3HbIX CTOPOH OKPY>KAIOIIEr0 €CTECTBEHHOTO MUPA;

- TPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS (HAOMIONECHUS, HAYYHOIO
AKCIEPUMEHTA) JUISl U3YUYEHHUS PA3TUYHBIX CTOPOH €CTECTBEHHOHAYUYHOW KapTUHBI
MHpa, €  KOTOPBIMH  BO3HHMKAaeT  HEOOXOIMMOCTh  CTaJKHUBaThCS B
npodecCUOHANBHOU cepe;

- YMEHHUE OMNPEAeNiaTh LU U 3aJa4M JEATeIbHOCTH, BBIOMpATh CPElCTBa s
WX JOCTHIKCHHUS Ha TIPAKTHKE;

- yYMEHHE UCHOJb30BaTh  pa3IUYHbIE HCTOYHUKH JJII  MOJy4YEHUs
€CTeCTBEHHOHAy4YHOM UWH(OpMalM W OLEHUBATh €€ JOCTOBEPHOCTh s
TOCTHIKECHUS IMMOCTABIICHHBIX IIEJIeH 1 3a7a4;

npeAMeTHBIX:

- copMuUpOBAaHHOCTP  MPEACTABICHWM O  IEJIOCTHOM  COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTHUHE MHUpa, IPUPOJIe KaK €IUHON IEeTOCTHON cucTeMe,
B3aMMOCBSI3M 4YE€JIOBEKa, MPHUPOABI M OOIIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax Becenennoi;

- BJIAQJCHHE 3HAHUSAMHU O HaWOoJee BaXHBIX OTKPBITUSIX MU JOCTIKCHHUSAX B
00JIaCTH €CTECTBO3HAHUS, TOBJIUSIBIINX Ha YBOJIOIUIO MPEACTABICHUN O MPUPOIE,
Ha pa3BUTHE TEXHUKHU U TEXHOJIOTHM;

- cOpMHUPOBAHHOCTh YMEHUS MPUMEHSTh €CTECTBEHHOHAYYHBbIC 3HAHUS IS
OOBSICHEHUS OKPYXKAIOIIMX SIBJICHUW, COXpaHEHUs 370pOBbs, oOOecrneueHus
0€30MacHOCTH  KU3HEJEATCIbHOCTH, OEpPEeKHOT0 OTHONICHUS K TMIPHUPOJE,
pPalMOHATIBLHOTO MPHUPOJIOIIOIBL30BAHMS, a TAK)KE BBIMOJHEHHUS POJIM TPaMOTHOTO
MOTPEeOUTENS;

- chOpPMUPOBAHHOCTD MPEJICTABICHUN O HAYYHOM METOJE MO3HAHUS IPUPOJIBI U
CpeACTBax U3y4YECHHUS] MEramupa, MakKpoMHUpa U MUKPOMHUPA; BlaJeHUE NMpUeMaMu
€CTeCTBEHHOHAYYHBIX  HAOJIOJCHUN, OMNBITOB, HCCIEJOBAHUN W  OLIEHKHU
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB;

- BJIQJICHUE TOHATUUHBIM allapaToM €CTECTBEHHBIX HAayK, MO3BOJSIONIUM
MO3HAaBaTh MUP, y4aCTBOBATh B JIUCKYCCHUSAX MO €CTECTBEHHOHAYUYHBIM BOMPOCAM,
WCTOJIb30BaTh  pa3jIW4yHble  HMCTOYHUKHM  HUHGOpPMAIUMU 11 TOATOTOBKH
COOCTBEHHBIX Pa0dOT, KPUTHIECKH OTHOCUTHCSA K coobmieHussMm CMMU, coaepsxamnum
Hay4HYI0 HH(pOpMaLHIO;

- c(OpMUPOBAHHOCTh YMEHUM MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS IS KOKI0TO YeJI0BEeKa HE3aBUCUMO OT €T0 MpodeccuoHanbHOM
NEeATEIbHOCTH, pa3IndaTh (paKThl U OIEHKH, CPAaBHUBATh OLICHOYHBIE BBHIBOJIBI,



BUJIETh UX CBS3b C KPUTEPUSMH OLIEHOK U CBA3b KPUTEPHUEB C ONPEACICHHON
CHUCTEMOH IIEHHOCTEH, OOIINX 3a71a4 B 00JIACTH €CTECTBO3HAHHUS.

1.4. KoamnuyecTBO 4YacoB Ha OCBOeHHe paldouyeid mnporpaMmbl Yy4eOHOI
TUCIHUNJIMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku odyuaromierocs 201 yacoB, B TOM 4ucie:
00s13aTeNIbHON ayJUTOpHOM yueOHOU Harpy3ku oOydaromierocs 134 yacos;
CaMOCTOATENIBbHON paboThl 00yYaroIerocs, KOHCYJIbTAalMi 67 4acoB.



2. CTPYKTYPA U COJEP)KAHUE YUEBHOM JUCIHUILIUHBI

2.1. O0beM yueOHOM ITUCUMILIMHBI U BUAbI Y4e0HO padoThI

Buj yyeOHOM padoThI Oovem uacos
MaxkcuMaJsibHasi yyeOHasi HAarpy3ka (Bcero) 201
Oobs13aTeIbHAs ayAUTOPHAs y4eOHAasi HArpy3Ka (Bcero) 134

B TOM YHCJIE:!

MIPAKTUYECKUE 3aHITHUS 46
CamocrosiTesibHast padora 00y4amwierocss M KOHCYJbTAIUU 67
(Bcero)

Ilpomercymounas ammecmauus ¢ popme oughgpepenyuposannozo 3auema




2.2. TemaTnyeckuii miiad u cogep:xxanue ydyeonou pucuuniannsl b/1.6. ECTECTBO3HAHUE

HaumeHnoBanue pa3aenos Copneprkanue yueOHOT0O MaTepuana, JaboparopHble pabOThl U IPAKTUYECKHUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (IPOeKT) (eciu npedycmompenvl) 4acoB OCBOCHHMSI
1 2 3 4
XUMUA 51
Beenenne 3
Tema 1. Xumnueckas Coaeprxanue yueOHOro MaTepuaJia 1
KapTuHa mupa. Posis xumun | 1. XuMmudeckast KapTHHA MUpa KaK COCTaBHAas 4acTh €CTECTBEHHOHAYYHOI KapTHHBI Mupa. Ponb 1
B JKM3HHU COBPEMEHHOIO XMMHUU B )KU3HU COBPEMEHHOro o01ecTBa. [IpuMeneHne JO0CTHKEHHI COBPEMEHHOM XMMUHU B
o01ecTBa T'YMaHHUTapHOH chepe aesTeabHoCTH 00IIecTBa.
2.XuMHuYecKoe coaep)kaHue yweOHoW mucuuiuinHbl «EcTtecTBO3HaHMe» MNpH  OCBOCHHUHU
cnenuanbHoctedt CI1O rymanuTapHoro npoduisi npodeccuoHaIbHOr0 00pa3oBaHusl.
CamocrosiTeibHast padota: [loaroToBuTh pedeparsl U Mpe3eHTAMH Ha TeMbl: Pollb XUMUM B 1 3
KH3HH COBPEMEHHOTO O0IIECTBA, IPUMEHEHUE TOCTHKEHUN COBPEMEHHOW XUMUU B OBITY U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKAY.
Pasnen 1. O0mas n 24
HEeOpPraHu4ecKasi XuMusi
Tema 1.1. OcHOBHBIE Coaepsxkanue yueOHOro MaTepuaJa: 1
IOHATHA U 3aKOHBI XuMuH. | 1. BemectBo. ATom. Monekyna. XUMUYECKUH JIEMEHT B (POPMBI €T0 CYIIIECTBOBAHHUS.
IIpocTeie u cnoxHble BemecTBa. OCHOBHBIE 3aKOHBI XUMHH.
2. Ilepnoauueckuii 3akoH u Ileproguueckas cucrema XuMudeckux aiaemenToB . W. 1
Menneneesa. Otkportie u 3Hauenue 113 u IICXD J1. . MenneneeBa 11 pa3BUTHsI HAyKU U
ITOHMMAHHs XMMHUYECKON KapTHHbBI MUpA.
IIpakTHYecKHe 3aHATHS 1 2
1. BeinosiHeHUE TeCTOBOTO 3a1aHusl 0 TeMe: « OCHOBHBIE MOHATHS U 3aKOHBI XUMUN - 3aJJaHUS
TEOPETUYECKON YaCTH TECTa 00CYKAAI0TCS C MPETOoAaBaTeNIeM, IPAKTHYECKas YacTh
BBITIOJIHSIETCS] CAMOCTOSITEIBHO 110 BAPUAHTaM.
Tema 1.2. IIpakTHYeckue 3aHATHSA 2 2
HeproanyecKkuii 3aK0oH 1 1.KomnoxkBuyMm no tem: «Ctpoenue atoma. Ilepuoanueckuii 3akon u Ilepuoanueckas cuctema
[epuonnueckas cucrema xUMuUeckux 3nemeHToB J1. . MenaeneeBay.
XMMHYECKHX 37IeMEHTOB . | 2 Pemenue npaxtudeckux 3a1a4 o Teme: «Ctpoenne atoma. 113 u IICXD JI. . Meneneenay.
1. Mennieneesa. CamocrositenbHas padora: Monenuposanue [ICXD JI. . Menneneesa 1 3
Tema 1.3. Coaeprxanue yueOHOro MaTepuaJa 1 1




HaumenoBanue pasnenos
U TEM

Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS,
camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl)

O0beM

JaCoB

YpoBeHb
OCBOCHHUSI

Crtpoenue BemiecTna.

1. KoBaneHTHas cBsA3b: HenossipHas M nosisspHass. MonHas cBsi3b. KaTMOHBI M aQHUOHBI.
Meraunueckas cBsi3b. BoopoiHas CBsI3b.

IIpakTHYecKHe 3aHATHS

1. Cemunap: no teme «CtpoeHue BeuiecTBa. Buipl xumuueckoi cBa3u. TUnsl
KPUCTAIUIMYECKUX PEIIETOKY.

Tema 1.4.
Bopna. PactBopsl.

Conep:xanue yueOHOro MaTepuaJia

1. Boga B mpupoze, ObITy, TEXHHKE ¥ Ha TPou3BoACTBE. CTpoeHue BOabl. Du3uvecKue
CBOMCTBA BOJEI.

2. X¥MHUYECKUE CBOMCTBA BOJIBI: OKMCIHUTEIHbHO-BOCCTAHOBHUTEIIBbHEIE, KUCIIOTHO-OCHOBHEIC;
peaKUry rupaTalky; Peakluy THAPOIIU3a.

IIpakTHYeckue 3aHATHSA

1. Pemienue skcriepuMEHTANBHBIX 3a7a4 110 TeMe: «I uaponns. Peakunyn nOoHHOro oOMeHay.

CamocrosiTesibHAas padoTa: BeimorHeHNe MICBMEHHOTO aHANIN3a Y9eOHOM JTUTePaTyPhI,
MPAKTUYECKUX 3a]1a4 U TECTOBBIX 3alaHUM 110 TeMe: «Boxa Bokpyr Hac. Pusndeckue u
XUMHUYECKHE CBOMCTBA BOJBL. PaCTBOpEHNE TBEPABIX BEIIECTB U Fa30BY.

Tema 1.5.
Bopna. PactBopsl.

Conep:xxanue yueOHOro MaTepuaJia

1. OnpecHenue BOJIbl. ATperaTHble COCTOSIHUS BOJIBI M €€ MEPEXO0/Ibl U3 OJHOTO arperaTHoro
COCTOSIHMSL B JIPYTOE.

2. OCHOBHBIE XUMUYECKHE U (PU3HKO-XUMUYECKHE CIIOCOOBI OUYMCTKH BOJIbI. XapaKTePUCTHKA
CTOYHBIX BOJ. M€TO/bI OUMCTKH OT CYCIIEH3UPOBAHHBIX U SMYJIBIMPOBAHHBIX, PACTBOPEHHBIX
HEOPraHUYECKUX IIPUMECEH.

IIpakTHYeckue 3aHATHSA:
1. Pemenue npakTuieckux 3ajaHuil Ha Temy: «OnpeneneHnue MacCoBOM JOJIM paCTBOPEHHOTO
BEILECTBA B PACTBOPEN.

CamocrosiTesibHAas padoTa: BeimomHeHNe MICBMEHHOTO aHAIM3a YIeOHOM JTUTePaTyPHI,
MPaKTUYECKHX 3a/1a4 U TECTOBBIX 3aJlaHui 1o Teme: «/lucnepcHbie cuctemsl. [Ipoieccsl,
MIPOUCXOMSIINE B pAaCTBOPAX.

Tema 1.6.
XUMHYECKUE PEAKIUU.

Conep:xanue y4eOHOro MaTepuaJia:
1. IlonsTHE 0 XUMUYECKON peakuu. TUIIBI XUMUYECKHUX peakiuil. CKOpOCTh peakuu 1
(bakTOpHl, OT KOTOPBIX OHA 3aBHCHUT.

CamocTosiTe1bHasi paboTa: BrinoiHeHNEe TUCHMEHHOTO aHaTu3a Y4eOHOU JIUTEpaTypHl,




HaumeHnoBanue pa3aenos Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl) 4acoB OCBOCHHUSI
MPAaKTUYECKHX 3a/1a4 U TECTOBBIX 3aJaHuii o TemaM: «Kitaccuukanus XMMHYeCKUX peaKIuin».
Coaepsxanue yueOHOro MaTepuaJa:
1. Knaccudukarms HeopraHn4ecKux COeIMHEHUH 1 X cBoiicTBa. OKCUIIBI, KUCIIOTHI, 1 1
OocHOBaHus, coiu. [lonsatue o rugponuse coneil. Cpeaa BOJHBIX paCTBOPOB COJIEH: KUCIas,
Tema 1.7. HEWTpasbHasi, wenodHas. Boxopoansiil nokasarens pH pactsopa.
Knaccudukanus IIpakTH4eckne 3aHATHS 2 2
HEOPraHUYECKUX 1. «Onpenenenue pH pactBopa coneii».
COCIMHCHUH U UX CBOUCTBA. | PeTMHIOBBIN KOHTPOJIbL Nel 1
CamocTosiTe1bHasi paboTa: BrinosHeHNEe TUCHMEHHOTO aHa3a Y4eOHOU JIUTEpaTypHl, 1 3
MPAaKTUYECKHX 3a/1a4 U TECTOBBIX 3aJaHuii o Teme: «Kiaccuduxams HeopraHuIecKux
COCIMHEHMU U UX CBOMCTBAY.
Tema 1.8. Coaepsxanue yueOHOro MaTepuaJa: 1 1
Merassl. Hemerasust. 1. Obumme puznyeckre 1 XUMHUUECKUE CBOMCTBA METAJLIOB.
2. Oburas xapaKTepUCTHKA ITIaBHBIX MOATPYII HEMETAJUIOB Ha IPUMEPE TaJIOTCHOB.
3. BaxkHeimme coeIMHEHUS] METAJUIOB U HEMETAJIIOB B IIPUPOJIE U X031 CTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
IIpakTHYeckue 3aHATHSA 1 2
1. Ob6o0bmaroiee MOBTOPEHNE U PEIICHHE PACYETHBIX 33a4 10 TeMe: « MeTasubl.
B3anMonencTere METauIoB ¢ paCTBOPAMM KUCJIOT U COJIE», «MeTallbDy.
CamocTosiTe1bHasi paboTa: BeinoiHeHHe TUCHMEHHOTO aHAIM3a Y4eOHOW JTUTepaTyphl 1O 1 3
teme: «Kopposust meramios. CruiaBbiy.
Paznea 2. 18
Oprannyeckasi XuMus
Tema 2.1. Coaeprxanue yueOHOro MaTepuasa 1
OCHOBHBIE TIO0XKEHUS 1
Teopuu CTpOCHUA 1. Opranuyeckue coeguHeHUs1. OCHOBHBIE MOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
OpraHu9ICcCKHX coeanHeHuil. MHOrooOpasue oprannueckux coenuHeHui. [ToHsTHe n30MepHH.
COCIMHCHUM. IpakTHyecKue 3aHATHS 1
1. Pemmienue 3amau no teme: «CTpoeHne opraHnueckux coeaunenuii. Knaccudukanmus. 2

N3omepus. HomeHkmarypay.

2. KauecTBeHHBIIi aHAMM3 opraHndeckux coenunenuit (OOHapy)eHHe yriepoa u BOAOPOIa).

10




HaumenoBanue pasnenos
U TEM

Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS,
camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl)

O0beM

JaCoB

YpoBeHb
OCBOCHHUSI

CamocrosiTesibHAas padoTa: BrimorHeHNe MICBMEHHOTO aHAIN3a Y9eOHOU JTUTePaTyPHI,
MPAKTUYECKUX 3a]1a4 ¥ TECTOBBIX 3aJaHUM 110 TeMe: «['OMOJIOrMYeCKui psJl aJIKAHOBY.

3

Tema 2.2.
Yriesoaopoasl.

Conep:xanue yueOHOro MaTepuaJia

1. IlpenenbHble U HENPEAEIbHbIE YIIEBOAOPOABL. Peakiius noaumepusaui.

2. IlpupoaHbIE HICTOYHUKH YIJIEBOAOPOOB.

3. YrneBoaopoasl Kak OCHOBA MEKIYHAPOTHOTO COTPYAHUYECTBA M BAKHEUIINN MCTOTHHK
dbopmupoBanus 0ropkera PO.

IIpakTHYeckue 3aHATHSA

1. «YrneBogopoibl: MONTyYeHHE U CBOMCTBA dTHIeHa. CBOMCTBA OEH3071ay.
2. Peniennie pacyeTHBIX 3a/1a4 ¥ TECTOBBIX 33JJaHUM 1O TeME «YTIEBOJAOPOJIbI».

CamocTosiTe1bHasi paboTa: BrinmosHeHNEe TUCBMEHHOTO aHA3a Y4eOHO! JIUTEpaTypHl,
IIPAKTUYECKMX 3a]]a4 U TECTOBBIX 3aJaHuil o teme: «M3omepust 1 HOMEHKIATypa
HENpeJebHbIX YIIIEBOAOPOJIOBY.

Tema 2.3.
Kucnoponcoaepxkanue
OpraHHYECKHe
BEIIECTBA.

Conep:xanue yueOHOro MaTepuaJia

1. IlpencraButenu KUCIOPOJACOAECPKAIINX OPTaHUYECKUX COSTMHEHUI: METUIIOBBIN U
STUJIOBBIN CIIUPTHI, TIIMIEPUH, YKCYCHAS! KHCIIOTA.

2.2Kupsl KaK CIOKHBIE (DUPBIL.

3. YrieBobl: TJII0K03a, Kpaxmal, LeJUI0I03a.

IIpakTHYeckue 3aHATHSA:

1. Ilpaktuueckas padora «CiupThi»;

2. Pemenue npakTuyeckux 3afganuii mo reme «KapOoHOBbIE KHUCIOTBD.

3. Ilpaktuueckas pabora: «KapOOHOBBIE KUCIOTHI (PACTBOPUMOCTH KAPOOHOBBIX KHCJIOT B BOJIC;
B3auMoJieiicTBHE ¢ MeTaiiamMu. [lodgydeHue ciokHOoro aupa)y.

CamocrosiTebHast padota: [loaroroska pedepara v Mpe3eHTAIMH Ha TEMBL: «AJIKOTOJIU3M,
€ro MOCJIEICTBY U NpeaynpexkaeHuey; «IIpuMeHeHre YKCYCHOM KUCIIOThI HA OCHOBE CBOMCTB.
CrnoxHble 3(¢upbl B IPUPOJE, X 3HAYCHUEY; «3HAUEHUE YTIICBOJOB B )KMBOI NMPHUPOJIE U KU3HH
YEJI0OBEKAY.

Tema 2.4.
A3zoTcoaepixaiiue
OpraHHYECKHe

Conep:xxanue yueOHOro MaTepuaJia

1. A3oTcoaepxaiire OpraHnYecKue COSAMHECHUs. AMHUHBI, aMUHOKHUCIOTHI, Oenku. CTpoeHne u
Ouosiornueckas GyHKIHs OCITKOB.
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HaumenoBanue pasnenos
U TEM

Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS,
camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl)

O0beM

JaCoB

YpoBeHb
OCBOCHHUSI

BEIIIECTBA.
IInactmaccel
U BOJIOKHA

2. Ilonstme o IIacTMaccax M XHMHYECKHX BOJIOKHAX. HaTypaJIBHBIe, CHUHTCTHYCCKHUEC U
HCKYCCTBCHHBIC BOJIOKHA.

IIpakTHYeckue 3aHATHSA:
1. AMuHBI, aMMUHOKHUCIIOTHI, 6enku: OOpaTtumasi 1 HeoOpaTHUMast IeHaTypayin3aius OeIKoB.

CamocrosiTesibHasA padora:
1. IlogrotoBka pedepaToB U coobmeHnid Ha Temy: «Poibp O€lIKOB B JKMBOM NpHpOnEY;
«[IprMeHeHre MOJUMEPOB B MPUKIIATHOM U KIACCHYECKOM H300pa3UTEIbHOM HCKYCCTBEY.

Pa3znea 3.
XuMHuA U JKN3HDL

Tema 3.1.
XuMHS U OpraHu3M
4yeJIOBeKa. XUMHS B ObITY.

Coaep:xanue yueOHOro MaTepuaJia

1. XuMudeckue 3MeMEHTHI B Opranu3Me uenoBeka. OpraHndeckue 1 HeOpraHUIeCKue
BemecTBa. OCHOBHBIC KU3HEHHO HEOOXOIUMBIC COSTUHEHUS: OCITKH, YTICBOIBI, KHUPHI,
BUTAaMUHBI. YTIIEBOJBI — IJIaBHBIA UCTOYHUK DHEPTUH OpraHu3Ma. Poib sKHpPOB B OpraHu3Me.

2. XonecTepuH U €ro poJib B 3J0POBbE YeloBeKa. MuHepallbHbIE BEIIECTBA B MPOAYKTaX
MUTaHMs, NuIIeBbie qo0aBku. COATaHCUPOBAHHOE MUTAHHUE.

3. Bona. KauectBo Boasl. Motommue u yucTanye cpeacraa. IlpaBuna 6e3omacHoit paboTsl co
cpeacTBaMu ObITOBOW XUMUH.

IIpakTHYeckue 3aHATHSA

1. ITumessie 106aBku E B mUIIEBBIX MPOAYKTaX.

2. O6HapyXeHHEe BUTAMUHOB B MIPOAYKTaX MUTAHUS.

PeliTHHIOBBIIi KOHTPOJIb Ne 2

[a—y

CamocrosiTesibHas padora:

1. [ToaroroBka pedepatoB U Mpe3eHTAui Ha TeMy: «KUpbI Kak IPOIYKT MUTAHUS U
XUMHUYECKOE ChIPbE»; « YTIEBOAbl — IJIABHBIM HCTOYHUK SHEPTUH OpraHu3May; « OCHOBHBIE
KU3HEHHO HEOOXOIMMbIE COCTMHEHUS B OPTaHU3ME UeJIOBeKa: OCJIKH, YIIIeBOIbI, )KUPBI,
BUTaMUHBD. «POJIb XUMHUYECKHX AJIEMEHTOB B JKU3HH PACTCHUI»; «Y TOOpeHHsI. XUMUYECKUE
CPEICTBA 3aLIUThl PACTCHUIY.

2. CocraBieHue KpoccBopAa Ha TeMy: «BuTaMuHbD».

BHNOJIOI'UA

54
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HaumeHnoBanue pa3aenos Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl) 4acoB OCBOCHHUSI
Beenenne 3
Coaeprxanue yueOHOro MaTepuasa 1
1. XKuBast mpupoja kak 00beKT U3yueHHs OMOIOruu. MeTo bl UCCIeI0BaHHS KUBOW PUPO/IBI B 1
Bbuonorus — OHOJIOTHH.
COBOKYITHOCTb HayK 2. Onpenenenue xxu3HU. OCHOBHBIE IPU3HAKH KUBOTO. Y POBHH OpraHU3alUuy KU3HU. MeTo bl
0 JKUBOU IIpUPOJIE. n3ydeHusi Onojoruy. 3HaueHue OUOJIOTHH.
Merto/1bl Hay4YHOTO [IpakTnyeckue 3aHATHSA 1 2
HIO3HAHUSA B OMOJIOTUH. 1. YpoBHM OpraHu3anuu ;KUBOW MaTEpPHH.
CamocTosiTeibHast padorta: [loaroroska pedeparos Ha TeMy: «COBpeMEHHbIE METOIbI 1 3
MCCIICIOBAaHMsI B OMOJIOTHH.
Paznea 1. 17 1
Kaerka
Tema 1.1. Coaeprxanue yueOHOro MaTepuasa 2
Hcropus uzydeHnus 1. OcHOBHBIE TIOJIOKEHUS KIETOUHOU Teopuu. KieTka - CTpyKTypHO-(QYyHKIMOHATbHAS 1
KIIETKH. (a51eMeHTapHas) eAMHUIA )KU3HU.
CamocTosiTe1bHasi paboTa: BrirmonHeHNEe TUCBMEHHOTO aHa3a Y4eOHOU JIUTEpaTyphl TEME: 1 3
«Knerka — anemeHTapHas eAMHHULIA CTPOECHMSI U KU3HEAESITEIbHOCTH OpPraHU3MOBY.
Tema 1.2. Coaeprxanue yueOHOro MaTepuasa 3 1
CrpoeHue KIeTKH. 1. IIpokapuoThl ¥ 3yKapHOThI - HU3LIKE U BBICIINE KIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpHbIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
2. Knerounoe a1po. @yHKuus s1pa: XpaHeHHE, BOCIIPOU3BEACHHE U NIEpeadya HACJIEeICTBEHHOU
uHGOpPMALIUU, PETYIISAUS XUMHUUECKOM aKTUBHOCTH KJIETKH.
3. CtpykTypa u QyHKIUH XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBEI.
IIpakTHYeckue 3aHATHSA: 1 2
1. «OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKW». CTpOEHHE KJIETKH, OCHOBHBIE OPTaHOU/IbI U
uX (QYHKIHH.
2. «CpaBHEHHE CTPOCHHUS KIETOK PaCTCHUN U )KUBOTHBIX». HalmioieHne KJIeToK pacTeHUH U
YKMBOTHBIX 10J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENaparax v ux ONUCaHHE.
CamocrosiTesbHas paboTa 2 3

1. 3anonuuTh Tabauny «CTpoeHne U QyHKLIUU OPraHOUI0B KIETKI».
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HaumenoBanue pasnenos
U TEM

Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS,
camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl)

O0beM

JaCoB

YpoBeHb
OCBOCHHUSI

2. [MoaroroBka pedeparoB Ha Temy: «COBpeMEHHBIE METOIbI HCCIICTOBAHUS KICTKNY.

Tema 1.3.
buonornueckoe
3HAUCHHEC
XUMHUYCCKUX
3JIEMEHTOB.

Conep:xanue yueOHOro MaTepuaJia

1. Heopranuueckue BeniecTBa B COCTaBe KJIETKH. Posib BOJbI KaK pacTBOPUTEINSI U OCHOBHOTO
KOMIIOHEHTA BHYTPEHHEHN CPelibl OPraHU3MOB.

1. VYraeBos! ¥ TUNUIBL B KiieTke. CTpykTypa u Ouonorudeckue GyHkuuu 20 6enKos.

2. CrpoeHune HyKJIEOTHIOB U CTpYKTypa nonunykiaeotuansix neneid JIHK u PHK, AT®.

CamocTosiTe1bHasi padoTa: BrimosHeHNE THCHbMEHHO aHalu3a Y4eOHO! JINTepaTyphl,
IIPAaKTUYECKUX 3a/1a4 U TECTOBBIX 3aJlaHUM 110 Teme: «Heopranudyecknue u OpraHu4ecKue
BEIIECTBA B OpraHu3Me uenoBeka. OCHOBHBIC JKU3HEHHO HEOOXOIUMbIE COSAUHEHHMS: OCIIKH,
YTIIEBOJBL, JKUPbI, BATAMUHBDY.

Tema 1.4.
Bupycsl u 6akrepuodaru.

Conep:xxanue yueOHOro MaTepuaJia

Heknerounoe CTPOCHUC, JKM3HECHHBIN UK 1 €T0 3aBUCHUMOCTD OT KJICTOYHBIX (l)OpM KHU3HU.

1. Bupycsl - Bo30yauTeny nHGEKIIMOHHBIX 3a00JI€BaHMIA; TOHATHE 00 OHKOBHpYCaX.

2. Bupyc nmmyHnoneduiuta yenoseka (BUY). [Ipodunaktuka BUU-undeximm.

CamocrosiTeibHast padorta: [loaroroska pedeparoB u npe3eHTaluil Ha TemMy: «Bupychr -
BO30yaMTEN HHPEKIIMOHHBIX 3a00IeBaHMi»; « Bupyc nMmyHonepuimra 4eaoBeka.
[Tpodpunakruka BUY-uadexmmy.

Pazpnen 2.
Opranusm

20

Tema 2.1.

OpranusMm — e1uHOE LIE0E.

Conep:xanue y4eOHOro MaTepuaJa:

1. MHOrooOpasue opraHu3MoB.

2. OOMeH BEIIeCTBOM U SHEPTUEH C OKpYKalolIel cpefoi Kak He0OX0IMMOE YCIIOBUE
CYIIECTBOBAHUS )KUBBIX CUCTEM.

3. CriocoOHOCTh K CaMOBOCTIPOM3BEICHUIO - OJIHA U3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX
opranu3MoB. JleneHne KIETKU - OCHOBA POCTA, PA3BUTHS U Pa3MHOXKCHHSI OPraHU3MOB.

4. Becrionoe pasmHoxenue. [1010Boi#i mpoiiece u mojaoBoe pa3MHoxkeHue. OIMI0J0TBOPEHHE, €T0
OHMOJIOrMYECKOE 3HAUCHUE.

CamocrosiTesibHasA padora:

1. BeinosHeHNe MUCHbMEHHOTO aHAJIN3a Y4eOHOM JIUTEepaTyphl U TECTOBBIX 3aJaHUH 110 TEME:
«Pa3MHOXkeHHe opraHu3mMoB. MUTO3 U MEMO3.
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HaumeHnoBanue pa3aenos Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl) 4acoB OCBOCHHUSI
2. [ToaroToBka pedeparoB u mpe3eHTaluii mo reme: «Murtos. Meitos».
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia 2 1
[Tonsitue 1. [TonsTre 06 MHAMBUAYATHLHOM (OHTOTEHE3), SMOPHOHATHHOM (3MOpHOTEeHE3) U
00 MHIUBHUIyaJIbHOM, oCTAMOPHOHAIEHOM Pa3BUTHH.
SMOPHOHAIEHOM H 2. UnpuBuayanbHOE Pa3BUTHE UEIOBEKA U €r0 BO3MOKHBIE HAPYILIEHUS.
NOCTOMOPHOHATBHOM CamocTosiTe1bHasi paboTa: BeinoiHeHHe TUCHMEHHOTO aHANIM3a Y4eOHOW JTUTEepaTyphl IO 1 3
pa3BUTHH. TeMe: « IMOPHOHAIBHOE U IOCTIMOPHUOHAIIBHOE PA3BUTHE OPTaHU3MOBY.
Tema 2.3. Coaeprxanue yueOHOro MaTepuasa 2 1
OO0mume 1. O6ure mpeacTaBaeHUs O ABICHUH HACIEACTBEHHOCTH. | 'eHeTuYeckast TEpMUHOJIOTHS U
MNpeaACTaBJICHUA O CUMBOJIUKA.
HaCJICICTBCHHOCTH 2. 3akoHOMepHOCTM HacienoBaHus. HacnenoBanue mnpusHakoB Yy 4enoBeka. IlojoBble
U U3MCHYUBOCTH: xpoMocoMbl. CLIEIJIEHHOE C NT0JIOM HacJIEJIOBAHHUE.
3aKOHOMEPHOCTH 3. HacnenctBeHHble OOJNE3HM 4YellOBeKa, MX NPUUYMHBI M mpopuinaktuka. CoBpeMeHHbIE
HaCJICA0BaHNA. NPEJCTABJICHUS O T€HE U TEHOME.
CamocTosiTe1bHasi paboTa: BeirmoiHeHHEe TUCHMEHHOTO aHANIM3a Y4eOHOW JIUTEpaTyphl U 110 1 3
teMe: «OCHOBHBIE T€HETHUECKHUE OHSTHSL, TEPMHUHBI U CUMBOJIBIY.
1. BHecTn B rioccapuii OCHOBHbIE T€HETUUECKHUE OHATHS, TEPMUHBI U CUMBOJIBI.
Tema 2.4. Coaeprxanue yueOHOro MaTepuasa 2 1
OOu1re npeacTaBIeHus o 1.3aKk0HOMEpPHOCTH U3MEHYMBOCTHU. | 'eHETHUECKHE 3aKOHOMEPHOCTH U3MEHYUBOCTH.
HACJIEICTBEHHOCTHU Knaccudukaius ¢opm H3MEHYUBOCTH.
1 U3MEHYUBOCTHU: 2.BnusHME MyTareHOB Ha OpraHU3M Y€JIOBEKa.
3aKOHOMEPHOCTH CamocrosiTesbHas padora: [lonroroButs pedepaTsl U Mpe3eHTAIIMN HA TEMBI: 2 3
U3MCHYMBOCTHA «MoaudukanmoHHas M HACIEACTBEHHAS U3MEHUNBOCTHY; « KOMOMHATUBHAS U3MEHYHBOCTDY;
«MyTalnoHHas U3MEHYMBOCTBY; «JleueHue u npeaynpekeHrue HEKOTOPhIX HACJIE€ICTBEHHBIX
0oJie3HEH YeI0BEKay.
Tema 2.5. Coaeprxanue yueOHOro MaTepuasa 2 1
HPGILMGT, 3a4a44 U METOIbI | 1. HpenMeT, 3aJa4l U METOBI celleKuu. I 'eHeTuueckue 3aKOHOMEPHOCTH CEJICKILINH.
CEJIEKIIUU. 2. Yuenue H.W. BaBusnosa o nieHTpax MHOrooOpa3us U MPOUCXO0XKIACHUS KYJIbTYPHBIX PAaCTCHUH.
3. buoTtexHoorus, €€ TO0CTUKEHNUS, IEPCIIEKTUBBI Pa3BUTHSL.
IIpakTHYeckue 3aHATHSA: 2 2
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HaumenoBanue pasnenos
U TEM

Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS,
camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl)

O0beM

JaCoB

YpoBeHb
OCBOCHHUSI

1. Pemenue QJICMCHTAPHBIX TCHCTUYCCKUX 3a/1ay.

2. AHanu3 W OIICHKa OSTHUYECKUX AaClEeKTOB pa3BUTHS HEKOTOPBIX HCCICAOBAaHUA B
OHOTEXHOJIOTYH.

CamocTosiTebHast padota: [loaroroBka peeparoB Ha TeMbl: «BiusHuE ankoroimsma,
HapKOMaHHMU U KYpeHUs Ha HACJIEICTBEHHOCTHY; «LIeHTpbl MHOT0OOpa3us U MPOUCK 0K ICHHS
KyJIbTYpHBIX pacTeHuil. MickyccTBeHHBIH 0TOOp»; «MccnenoBanus B 001acTH OMOTEXHOIOTUIY;
«l'eHeTnKa U MeuUKHAY; « BUOTEXHONOrYs U TeHHasl MH)KEHEPUs — TeXHOoJIoruu X X1 Bekay.

Pasgea 3. Bua

Tema 3.1.
OBOIOIIMOHHAS TEOPUSL.
Pe3ynpTate! 3BOMIOLMH.

Conep:xanue yueOHOro MaTepuaJia

1. DBoOLIMOHHAS TEOpUs U €€ pOoJib B JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHUHBI MUPA.

2. Bun, ero kpurepuu. [lonynsanus kak CTpyKTypHasi €IUHHIA BUIA ¥ 3BOJIIOLUH.

3. Cunrernueckas teopus 3Bosonuu (CTI). J[BrKylue CUibl 3BOIIOLUNA B COOTBETCTBUU C
CTD.

4. Pezynbrathl 3Bommonnu. CoxpaHeHHe MHOT000pa3us BUAOB Kak OCHOBA YCTOHYHUBOTO
pa3BuTHs 6nocdepbl. [IpuyrHbI BRIMUpPAHUS BUJIOB.

IIpakTHYeckue 3aHATHSA:

1. Onucanme ocobeit Buaa mo MophoIoruIecKOMy KPUTEPHIO.

CamocrosiTesibHasA padora:

1. IToaroToBuTh pedepaTsl U Mpe3eHTaul Ha TeMbl: «Y. /lapBUH 1 ero Teopust MPOUCXO0KICHUS
BUJIOBY»; «JlOKa3aTeIbCTBA HBOJIFOLUN.

2. BrinonHeHne MMCbMEHHOT0 aHAJIN3a yueOHOM IuTepaTypsl o Teme: «broaornyeckuii
Iporpecc ¥ OMOJIOTMYECKUI PErpecey.

Tema 3.2.
['unoTessl MpoUCX0XKACHUS
JKU3HHA

Conep:xanue yueOHOro MaTepuaJia

1. I'unoTe3bl NPOUCXOKIACHUS KU3HU. Y CII0)KHEHHE KUBBIX OPraHU3MOB Ha 3eMJI€ B IpoLiecce
9BOJIIOLIMU. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH.

2. I[OKaSaTe.HBCTBa POACTBA YCIIOBCKA C MJICKOIIMTAOIIUMHU JKUBOTHBIMHU.

IIpakTHYeckue 3aHATHSA:

1. Agamms u OIICHKA PA3JIMYHBIX THUIIOTC3 MMPOUCXOKICHHUA KU3HU.

2. AHaims u OICHKA PA3JIMYHBIX THIIOTC3 MMPOUCXOKICHHA YCIIOBCKA.
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HaumenoBanue pasnenos
U TEM

Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS,
camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl)

O0beM

JaCoB

YpoBeHb
OCBOCHHUSI

CamocTosiTe1bHasi paboTa: BrinogHeHHe MUCbMEHHO aHaN3a Y4eOHO! JINTepaTyphl U
TECTOBBIX 33/1aHUH 10 TeMe: « DKOIOTndecKkre (PakTOphl aHTPOIIOTEHE3a: YCI0KHEHHUE
MOMYJISIIUOHHOM CTPYKTYpPBI BUA, U3TOTOBIEHUE OPYAUM TPY/a, IEPEXOA OT PACTUTEIBHOIO K
CMEIIaHHOMY THUITy ITUTaHMs, UCIIOJIb30BaHKE OTHS. 110sIBIIEHNE MBICTUTENBHON 1EATENBHOCTH U
WIEHOpa3elabHOU peun. [Iporcxok1eHNE YETOBEUECKUX Pacy.

3

Pa3gea 4. IkocucTeMbl

Tema 4.1.

IIpenmer u 3agaun
HKOJIOTHH.

Bbuocdepa - rmobanpHas
HKOCHUCTEMA

Conep:xanue yueOHOro MaTepuaJia

1. Ilpeamer u 3a1a4M HKOJIOTHH: Y4eHUE 00 HKOJIOTHYECKUX (pakTopax, yueHHe O COOOIIeCTBAX
OpraHu3MoB, yueHue o ouochepe. Dxonornueckue HakTopbl, 0COOEHHOCTH UX BO3JICHCTBUSI.

2. Dkonoruyeckas xapakrepuctuka Buaa. [lonarue 06 sxonoruueckux cucremax. Lenu
MUTaHUs, TpoUIecKre YPOBHU. BHOreoIieH03 Kak 9KOCHCTEMA.

3. Yuenue B. U. Bepnanckoro o 6uochepe. OcOOCHHOCTH arpO3KOCHCTEM (arporieHO30B).

IIpakTHYecKHe 3aHATHS

1. CocraBieHue cxeM nepeadyu BEIIECTB U SHEPTUH (LIeTeil MUTaHus).

Tema 4.2.
Bbuocdepa - rmobanpHas
HKOCHUCTEMA.

IIpakTHYeckue 3aHATHSA
1. CpaBHUTENbHAS XapAKTEPUCTUKA IPUPOIHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEH
MECTHOCTH.

2. Pertenne 3K00rn4eckux 3aaad. AHaIU3 U OLIEHKA HOCIEACTBUN COOCTBEHHOU AESATEIBHOCTHA
B OKpYXKalomieH cpesie, To0aabHBIX YKOJOTHYECKUX MPOOJIeM U My TeH MX pelIeHus.

PeliTuHroBbIii KOHTPOJIBL Ne 1

CamocTosiTe1bHasi paboTa: BrimoiHeHHe TUCHMEHHO aHalln3a y4eOHOM JTUTepaTypsl U
TECTOBBIX 33/IaHUH 110 TeMaM: « IKOJIOTHYeCcKHe (PaKTOPBI U UX BIUSHUE HA OPraHU3MbD»;
«Me)XBHIOBBIC OTHOIICHUS: TAPA3UTU3M, XUITHUYECTBO, KOHKYPEHIIHSI, CAUMONO3»;
«3anoBeIHUKH U 3aKka3HUKU Poccumy.

OU3NKA

BBenenune

Conep:xanue yueOHOro MaTepuaJia

Yro u kak uzydaeTr ¢uzuka? Hayunelii meron moszHanus. HaOmionenue, HaydHasi rumnoresa u
JKcrnepuMeHT. Hayunble Monaenu M HaydHas uicanusanusa. ['paHunbl NPUMEHUMOCTH
¢usnueckux 3akoHOB U Teopuid. Ilpuniun coorBercTBua. CoBpeMeHHast Gpu3nuecKas KapTuHa
MHpa.

Pa3zgea 1. Mexanuka

17




HaumenoBanue pasnenos
U TEM

Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS,
camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl)

O0beM

JaCoB

YpoBeHb
OCBOCHHUSI

Tema 1.1. Kunematuka

Conep:xanue yueOHOro MaTepuia

Cucrema orcuéra. MarepuanbHasd Touka. Korna Tesno MOXHO CUMTaTh MaTepUalbHON TOYKOM?
Tpaexkropus, myTb U IepeMelnieHue. MrHoBeHHas CKOpOCTb. HampasieHue MIHOBEHHOM
CKOPOCTH IIpH KPUBOJIMHEWHOM JIBUKEHUU. BEKTOpHBIE BEIMUMHBI U UX Ipoekunuu. CioxeHue
ckopocrer. IIpsMonuHENHOE paBHOMEpHOE JBHXKEHHE. YckopeHue. IIpsMonuHeinHoe
paBHOYCKOpeHHOE€  JBMKeHHE. (CKOpOCTh U IEpPEMEIEHHUE MpU  HPSIMOJIMHEMHOM
PaBHOYCKOPEHHOM JBIKeHHH. KpuBonnHeiiHOe nBHkeHue. [[BukeHue tena, OpOLIeHHOro Mo
yIJIOM K TOpU30HTY. PaBHOMEpHOE ABM)KEHHE 1O OKPYKHOCTH. OCHOBHBIE XapaKTEPUCTUKH
PAaBHOMEPHOI'O [IBUXKEHUS II0 OKPYKHOCTU. YCKOpPEHUE IIPM PABHOMEPHOM [BHKECHHUM I10
OKPY’KHOCTH.

IIpakTnyeckue padoTsl

1. Pemenne 3agau no teme «KrunemaTtukay.

Tema 1.2. Innamuxa

Conep:xanue yueOHOro MaTepuia

3aKkOH MHEpPLUU U SBJICHUE WHEpUMH. VHeplualbHblE CUCTEMBI OTCUETAa W IEPBBIA 3aKOH
Herorona. Ilpunnun ortHocutensHOocTH [anuies. Mecro u4enoBeka BO BceneHHOM.
I'eonentpuyeckass cucrema mupa. ['ennoneHTpudeckas cucreMa mupa. B3aumopencrsus u
cwibl. Cuna ynpyroctd. 3akoH I'yka. M3mepenue cun ¢ momombto cwibl ynpyroctu. Cuna,
yCKopeHue, macca. Bropoii 3akon Herorona. [Ipumeps! npumenenus BToporo 3akoHa HeroToHa.
Tperuit 3akoH HbtoTona. Ilpumeprsl mnpuMeHeHHs TpeTbero 3akoHa HprooToHa. 3akoH
BCEMUpPHOro TAroreHus. ['paBuranmoHHas mnoctosHHas. Cuna TsKecTH. J[BHKeHue mof
NEHCTBUEM CHUJI BCEMHUPHOIO TATOTEHMs. [IBMKEHHME HCKYCCTBEHHBIX CIIyTHUKOB 3€MJIU U
KoCcMHYEeCKUX Kopabieil. [lepBas kocMuueckasi ckopocTh. Bropas kocmuueckas ckopocTs. Bec
U HEBECOMOCTh. Bec nokosinierocs tena. Bec tena, npuxkyierocs ¢ yckopeHueM. CHilbl TpeHUsl.
Cuna tpenus ckonbxenus. Cuna TpeHus nokosi. Cuia TpeHus kadeHus. Cusa conpoTUBIICHUS B
AKHUJIKOCTSX M ra3ax.

IIpakTyeckune padoTnl

2. Pemenue 3am1a4 o Teme «JluHamuka.

Tema 1.3. 3aKoHBI
COXpaHeHHs B MeXaHHKe

Conep:xanue yueOHOro MaTepuia

Wmnynbe. 3akoH coxpaHeHMsT umnyibca. PeaktuBHoe nBmxkeHue. OCBOEHHE KOCMOCA.
Mexanunueckast pabora. MomHocTs. PaboTta cuit TskecTH, ynpyroctu u TpeHus. Mexanudeckas
sHeprus. [lorennmanpHas sHeprusi. Kunernueckas sHeprusi. 3aKOH COXpaHEHUs! SHEPTUU
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HaumenoBanue pasnenos
U TEM

Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS,
camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl)

O0beM

JaCoB

YpoBeHb
OCBOCHHUSI

Tema 1. 4. CtaTuka

3amaun cTratuku. AOCOIIOTHO TBepoe Temo. [lepeHoc TOUKH NPHUIOKEHHsI CUITBI, IEHCTBYIOIIEH
Ha TBepaoe Teno. PaBHoBecue Tena noj aeicTBueM Tpex cui. O0mue ycioBusi paBHOBECHSI.

CamocrosiTesibHas padota: Pemenue 3amay, coctaBieHre 0000MAIONICH TaONHIBI IO TeMe
«Bupl IBIKEHUS», COCTABICHNE KPOCCBOP/IA IO pa3eny « MexaHukay

Pasnen 2. Monekyasipaasi
¢pusuka. TemioBbie
sIBJICHHUS

Tema 2.1. MonekyasipHas
¢pusuka

Conep:xanue yueOHOro MaTepuia

OCHOBHBIE MOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHYECKON TeopuH. OCHOBHAsI 3a/1a4a MOJIEKYJISIPHO-
kuHeTH4Yeckoil Teopun. KommgectBo BemiectBa. Temmeparypa u e€ u3mepenue. AOCOTIOTHAs
mKana temmeparyp. I'a3oBslie 3akoHbl. M30mponeccel. YpaBHEHHE COCTOSIHUSA Ta3a. Y paBHEHUE
Kunaneiipona. YpaBuenune MenneneeBa — Kianeiipona. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-
KUHETHYECKOW TeOpHH. AOCOIIOTHAS TEMIIepaTypa U CPeaHssl KHHETUYECKast SHEPTHsl MOJICKYIL.
Cxkopoctu monekyn. CocrosiHusi BemiecTBa. CpaBHEHHME Tra3oB, KMIKOCTEH M TBEPABIX TeIl.
Kpucrannsl, amopdHble Tena U )KUAKOCTH.

CamocrosiTesibHasA padora:

Hanwucanue pedepata Ha Temy «M.B. JlJomoHnocoB — ocHoBononoxHUK MKT»
Hanwucanue noxnaga no teme «Kpucraisl 1 aMopHbIE BEIIECTBA»
CocraBieHue cpaBHUTEIbHOM Tabuuis! «Kpucrammyeckue U aMopdHbIe Tenay

Tema 2.2. TenioBbie
ABJICHUSA

Conep:xanue yueOHOro MaTepuia

Buytpennss sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW »Hepruu. KoaudecTBO TEIUIOTHI.
[IepBeIil 3aKOH TEpMOAMHAMHKHU. TeruoBble NBUTraTeNd. XOJOAWIBHUKH W KOHJIMIIMOHEPHI.
Bropoii 3akon TepmoauHaMuku. HeoOpaTuMocTh MpoIieccoB U BTOPOM 3aKOH TEPMOIUHAMUKH.
DKOJIOTUUECKUH U sHEpreTuyeckuil kpusuc. OxpaHa okpy»karoiei cpepl. @a3oBbie MEPEX0bl.
IInaBnenne wu xpuctammszauus. Mcmapenme wu  koHjeHcanus. Kunenuwe. BiaxhocTs,
HACBILLICHHBIM U HEHACBILIECHHBIN I1ap.

JlabopaTopHblie padoThl

1. «Onpenenenue yAelIbHON TEIMJIOEMKOCTH TBEPIOTO BEILIECTBAY.

2. «OnpeesieHre OTHOCUTEIBHON BIIAXKHOCTH BO3yXay.

IIpakTyeckune padoTnl

3. Pemenue 3agad no teme «MomnekyinsipHas ¢puznka. TeroBsle SBICHUMD).
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HaumeHnoBanue pa3aenos Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl) 4acoB OCBOCHHUSI
Pasnen 3. OcHoBBI 9
3JIeKTPOAMHAMMKH
Tema 3.1. Coaeprxanue y4eOHOro MaTepujia 1
JJIEKTPOCTATHKA IIpupona siekTpuuectsa. Ponb 37€KTpUYeCKUX B3auMMOJEHUCTBUN. JIBa poja dIEKTPUYECKHUX 1
3apsnoB. Hocurenu anekrpuueckoro 3apsaa. BzaumozeicTBue 3/1eKTpUUECKUX 3apsiioB. 3aKOH
KynoHa. Dnexkrpudeckoe moie.
Tema 3.2. 3akoHbI OnexTpuueckuid Tok. MlcTouHMKM NMOCTOSHHOrO Toka. Cuna Toka. J[ecTBUS AJIEKTPUYECKOTO
NMOCTOSIHHOTO TOKA TOKa. DJIEKTPUUECKOE CONPOTHUBIIEHUE U 3akoH Oma Juis yuacTtka uenu. IlocnenoBarensHoe u
napajieIbHOe COSAMHEHHs IPOBOJHUKOB. VI3MepeHus CUilbl TOKa U HampspkeHust. Pabora Toka
u 3akoH Jlxoyns — Jlenma. MourHocts Toka. DIC ucrounuka toka. 3akoH OMa Jj1sl IOJIHOM
LIEMH.
JlabopaTopHblie padoThl
3. «M3yueHue nocie10BaTeNbHOTO U MapaJIJIENIbHOTO COEUHEHMSI IPOBOJHUKOBY. 1 2
Tema 3.3. Duextpuyecknii | Conep:kanue yueOHOro MaTepuJia 1 1
TOK B Pa3/iIMYHBIX Cpeaax 3JI€KTpI/I‘-IeCKa51 MPOBOAMMOCTh Pa3JIMYHBIX BEIICCTB. 3H€KTp0HHaH MPOBOJAMMOCTb METaIJIOB.
CeepxnpoBoauMocTb.  IlomynpoBogHuKH.  OJIEKTPUYECKHMIT TOK B IOJYNPOBOJHUKAX.
CoOcTBeHHass M TpPUMECHAs MPOBOAMMOCTH IOJYIPOBOAHUKOB. [10yNpOBOAHUKOBBINA IHOI.
Tpan3ucropsl. DieKTpu4YeCcKuil TOK B BakyyMe. J(noa. DIeKTpUuecKuil TOK B KUIKOCTAX. 3aKOH
EKTPOJIN3A. DIEKTPUUECKHUN TOK B ra3ax. Paszpsabl.
Tema 3.4. MarHuTHoe Coaeprxanue yueOHOTo MaTepujia 1 1
moJie B3aumopeiictBue TokoB. BekTop MaruutHOM MHAYKUUHU. JIMHUM MarHUTHON MHAyKuuu. Cumia
Amrnepa. DJeKTpou3MepHUTEIbHbIE NpUOOpHl. ['poMKOroBOpHTENb. MAarHuTHBIE CBOMCTBa
BemtectBa. Cuna Jlopenua.
Tema 3.5. Coaeprxanue yueOHOro MaTepuia 1
DIeKTPOMArHUTHas OTKpbITHE SJIEKTPOMAarHUTHOM WHAYKUMH. MarHuTHbeii nortok. I[lpaBuno Jlenua. 3akoH
HHAYKIHS NIEKTPOMAarHuTHOM  MHAYKIMH. BuxpeBoe anektpuueckoe mnoine. IJC  uHIyKIuU.
Camounnnykuusa. UHayktuBHOCTh. [IpuHIMn nefictBus anekTporeneparopa. [lepemeHHbIN TOK.
Tpancdopmarop. IIpousBoacTBo, mepenadya u TOTpedsieHHE 3IeKTposHepruu. IIpobiaembl
sHeprocoepexkeHns. TexHuka 6e30MacHOCTH B OOpAIleHUH C JIEKTPHUUYECKUM TOKOM. DHEprus
MarHMTHOT'O NOJISl TOKA. DJIEKTPOMAarHUTHOE M0J€. DJIEKTPOMATHUTHBIE BOJIHBI.
IIpakTnyeckue padoTnl 1 2
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HaumeHnoBanue pa3aenos Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS, O6wvem YpoBeHb
U TEM caMmocTosiTeNIbHas paboTa o0yuaromuxcsi, Kypconast padota (IpoeKT) (ecau npedycmompennl) 4acoB OCBOEHUS
4. Pemenuie 3a1a4 « OCHOBBI 3JIEKTPOIUHAMUKIY.
CamocrosiTesbHas padora: [loaroroBka goknana: 4 3
1.Ilpumenenue anexkTposn3a B TexHUKe. llpeBpamieHne XMMHUYECKOM HSHEpruu B
ANEKTpUYeCKy10. ["albBaHNUECKNE IIEMEHThI. AKKYMYJISITOPBI.
2.Tumel caMOCTOATENBHOIO pas3psiia U MX NPUMEHEHHWE B TeXHHMKe. MoiHus. 3ammra oT
MouiHuu. [IpuMeHenue miasmsl.
3.D7eKTpOHHBIE JAMIIBL: U0, TPUOI. DIEKTPOHHBIE ITyUKH. DJICKTPOHHO-Ty4YeBas TpyOKa.
4.BuxpeBble TOKU. Poib MarHuTHBIX MOJIEH B SBJICHUAX, Tpoucxoaamux Ha CoHIeE.
5.CaMOMHAYKIMSI, B3aUMOUHYKIHS: IPUMEHEHUE.
6.ABTOKONE0aHMA. | 'eHepaTOp He3aTyXaromuX KoIeOaHuH.
7.3Byk. CkopoCTh 3ByKa. YbTpa3ByK. [[puMeHnenue yapTpasByka.
8.Uutepdepennuss B TOHKMX TUIeHKax. [lomocel paBHOW TommuHbl, Kombna HeioToHA.
Hcnonb3oBanue nuTepdepeHunu u qudpakiuuu B Hayke U TexHuke. [lorsarue o ronorpaduu.
[TonroroBka pedepara:
1.0OmbiT KynoHa ¢ KpyTUIbHBIMU BeCaMHU. DKBUIIOTEHLUAIbHbBIE TIOBEPXHOCTH. DIEKTPUUECKOE
CMEILEHNE. DNEKTPOCTAaTUYECKAs 3aluUTa.
2.TemnnoBoe pelictBre Toka. CBEPXIPOBOAUMOCTD. VICTOUHNKH ITOCTOSIHHOTO TOKA.
3.Pabota Bbixoma. TepmonnekTpuueckue sBieHHs. KOHTakTHas pPa3HOCTH MOTEHIIMANIOB.
Tepmomnapsl.
4.Coobmmenue o Kymnone.
5.OHepreTuyecKkue ypOBHM U DHEPIeTUYECKUE 30HBL, p-I U p-I-p [EpexoAsl B
MOJIynpoBOAHUKAX. [10dynIpoBOJHMKOBBIE TPHOOPHI.
6.Marnutocepa 3emnnm U ee B3aUMOJEHCTBHE C COJNHEYHBIM BeTpoM. Kpusas
HamarHnuuBanus. Temnepatypa Kropu.
7. Toku BbICOKOW uacToThl. IloHsTHE O TpexdasHom Toke. Ilomyuenuwe, mnepenaua u
pacnpeeseHne IEKTPOIHEPTUN B HAPOAHOM XO3SIMCTBE.
8.IlpumeHeHne 3/M BOJH: TENEBUACHUE, PAAHOJIOKAIMs, paauoacTpoHoMus. Haznauenue
OCHOBHBIX OJIOKOB PaHUONIPUEMHHUKA
9.CnoxeHue cieKTpasibHbIX 11BeTOB. L[BeT Tena. Ontuyeckue oOmansl. 10.CriekTpanbHbIit
aHasin3. Cnextp ConHLa U 3BE3A.
Pasnea 4. KosieOanus u 5

BOJIHbI
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HaumeHnoBanue pa3aenos Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl) 4acoB OCBOCHHUSI
Tema 4.1. Mexanuveckne | Coaep:kaHue yueOHOro MaTepuja 1
KoJieOaHus Konebanus: cBoOOAHBIC, BBIHYXIEHHBIC, TapMOHHYECKHE. YCJIOBUS BO3HUKHOBEHUS 1
konebanuii. Pesonanc. Maremarnyeckuit mastTHuk. Dasa, aMIUTMTYAa, 9aCTOTa KOJIEOAHU.
JlabopaTopHblie padoThl 1 2
4. «MccnenoBaHue 3aBUCUMOCTH TIepHOAa KojeOaHWi MasTHHKA OT JJIMHBI TOABEca U
U3MEpPEHUE YCKOPEHHUS AJCHMsI C TIOMOLIBI0 MasTHUKAY
Tema 4.2. Conep:xanue yueOHOro MaTepuia 1
DJIEKTPOMArHUTHBIE Konebarenbubiii koHTYp. Ilepros cBOOOIHBIX 3JEKTPOMAarHUTHBIX KoieOanuil. IlepemeHHBbIN 1 1
KoJieOaHus anekrpuueckuii Tok. Konpencarop. Karymika. ['eneparop. ABTokonebanusl.
Tema 4.3. IIpousBoacreo, | Coxep:kanue yueOHOro MaTepuJia 1 1
nepeaava, u Tpancdopmaropsl. [lepenada anekTpruuecKoil YHEPTUN.
HCII0JIb30BaHHE
3JIEKTPUYECKON JHEPruM
Tema 4.4. Mexannueckne | Conep:kanue yueOHOro MaTepmJia
BOJIHBI BonHoBele sBieHus. PacrpocTpaHeHHe BOJIH B pa3iu4HBIX Ccpenax. MexaHudeckue BOJIHBILL 1 1
3Byk. Buasl BonH. YpaBHEHME TrapMOHHMYECKOW BOJHBL. PemeHue 3agau Ha onpesesieHue
CKOPOCTH pacHpOCTPaHEHHUs BOJHBI M JJIUHBI BOJHBL. (CBOICTBA MEXaHWYECKUX BOJIH:
uHTepepeHIs, AM(paKIys, 3aKOH pacpOCTPAHEHUSL.
BonHoBble sBieHusa. PacnpocTpaHeHue BOJH B pa3M4HBIX cpeAax. MeXxaHMYeCKHE BOJIHBI.
3ByK. Buasl BonH. YpaBHEHME TrapMOHHMYECKOW BOJHBL. PelmeHue 3agad Ha ompezesieHue
CKOPOCTH pacHpOCTPaHEHHUs BOJHBI M JJIUHBI BOJHBL. (CBOICTBA MEXaHWYECKUX BOJIH:
uHTepepeHIsl, AM(paKIys, 3aKOH pacpOCTPAHEHUSL.
IIpakTnyeckue padoTbl 1 2
5. Pemenue 3aau «KoneGaHust ¥ BOJTHBD».
Pasnea 5. OnTuka 7
Tema 5.1. CBeToBbIC Coaeprxanue yueOHOro MaTepuia 1
BOJIHBI Ckopocth cBeta. 3akoH mpenomiieHus cBeta. Ilpunumn Iroiirenca. Jlunsza. Iloctpoenue 1
n3zobpaxxenunit. Murepdepenuus, audpaxmus, nucnepcus, noispusanus csera. [lomepeunocts
CBETOBBIX BOJIH.
JlabopaTopHblie padoThl 2 2

5. «I3Mepenune nokaszaress MpeIOMIIEHUS CTEKIIAY.
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HaumeHnoBanue pa3aenos Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl) 4acoB OCBOCHHUSI

6. «OnpeneneHne ONTUYECKON CHUIIBI H (POKYCHOTO PacCTOSIHUSL COOMPAIOIIEH JIMH3bD».

Tema 5.2. DeMeHTLL Coaeprxanue yueOHOTo MaTepujia 1 1

TeOpHH OTHOCHTEILHOCTH IIpynuun ortHocutenbHOCTU. [loCTynaTsl M CIIEACTBUS W3 NPHUHLMIA OTHOCHUTEIBHOCTH.
PensTuBuCTCKas AMHAMHUKA.

Tema 5.3. U3ny4enus u Copep:xanue y4e0HOro MaTepuJia

CIIEKTPLI Buns! uznyuennii. Buasl criektpos. Illkana 351€eKTpOMarHUTHBIX BOJIH.
CamocrosiTenbHasi padora: OdopmieHHe TEMaTHYECKOTO KOHCIEKTa IO TeMme «JIMH3bI»; 3 3
CocraBiaenue oOoOmaromein Tabmunbl «BonHoBeie cBoiicTBa cBeray; CocraBieHue
IIPE3EHTALMHU 110 TeMe «Buapl 31IeKTPOMAarHUTHBIX U3JIyYEHUN»

Pasznen 6. KBanToBasi 6

(pusuka

Tema 6.1. CBeToBLIe Coaeprxanue y4eOHOTo MaTepuia 1

KBAHTEL ®otorddext. 3akonsl porodpdexra. [Tocrosunas [lnanka. Kpacnas rpanuna gorospdexra. 1
@POTOH.

Tema 6.2. AtomHas Coaeprxanue y4eOHOro MaTepujia 1

¢pusnka Mogens atoma Tommncona. Crpoenue aroma. OmnbiThl Pesepdopna. Iloctymater Bopa.
JInHelyaTele CIEKTPBI UCITYCKAHMSL U IIOIVIOLICHUS.

Tema 6.3. Pusuka Coaeprxanue y4eOHOro MaTepujia 1

aTOMHOI'0 s1Ipa W3otonbl. YaenbHas sHeprus cBs3u. PagmoaktuBHOCTH. Aub(a-, Oera-, raMma- HU3ITy4YCHHUS.
3aKoH paJiMOAaKTUBHOTO pacnaja. SnepHble U TEPMOSIEPHBIEC PEAKIIIH.

Tema 6.4. dinementapubie | Conep:kanue yueOHOro MaTepuJia 1

HacTUllbI XapakTepucTuKa U KJIacCH(PHUKAINS HIIEMEHTAPHBIX YaCTHII.
IIpakTnuyeckue padoTbl 1 2
6. Pemienue 3a1a4 «2eMEHTapHBIE YACTUIIBD».
CamocrosiTesabHas padora: [loaroroBka goknana: 4 3

1.Buytpennuii porosadpdexr. Tumsl GpoTornemeHToB.

2.JlonsaTHE O KBaHTOBBIX TreHeparopax. IIpumenenue mnasepoB. IloHsTHE O KBaHTOBOI
MexaHuke. OTKpbITHE TMpoTOHA H HeiitpoHa. CrnocoObl HaOMIOAEHUS M PErHCTpaluu
3aps’KEHHBIX YaCTULL.

3.IlonyyeHne paaMoOaKTUBHBIX H30TONOB W UX MpuMeHeHHe. buonormueckoe IeicTBHe
PaJUOAKTUBHBIX U3I1YyYCHUN.

23




HaumeHnoBanue pa3aenos Copneprkanue yueOHOTO MaTepuana, JabopaTopHble pabOThl U IPAKTUYECKHUE 3aHATHS, Ob6vem | VYpoBeHb
U TEM camocTosiTeNlbHas paboTa 00yJaromuxcs, Kypconas padora (POeKT) (eciu npedycmompenvl) 4acoB OCBOCHHUSI
[TonroroBka pedepara:
1.YnerpaduoneroBoe u uHPpakpacHoe u3MydeHHs. PeHTreHoBckue nyun. VX mpupona u
CBOMCTBA.
2.TennoBoe M3Iy4EHHE U €ro XapakTepUCTUKH. JlroMuHecueHuus. XUMHUYECKOE JEHCTBUE
CBETA.
3.Ynupasnsgemas siaepHas peakuus. SaepHelil peakTop.
PeliTHHIOBBIi KOHTPOJIB Ne 2 1
JAudepeHnupoBaHHbIN 3a4eT 2
201

Bcero:
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3. YCJIOBHUSA PEAJIM3ALIUA YUYEBHOM JAUCIHHUAITIIMHBI
3.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHHYECKOMY 00eCIeYCHUI0

Peanuzauuss y4eOHOW JUCHUIUIMHBI TpeOyeT Hanmuuug ydeOHOro KaOuHeTa
y4eOHOM AMCHUIUIMHBI « ECcTeCTBO3HAHUEY;

Oo0opynoBanne y4eOHOro KaduHera:

e pabouee MECTO Ipero/IaBaTels;
® [10CaJI0YHBIE MECTA MO KOJIUYECTBY yUaIIUXCS,;
° HarJISIAHBIE MOCOOUsT (KOMILIEKThI y4eOHBIX TaOJUIl, MJIAKaTOB, U

7p.);

® KOMIUIEKT TEXHUYECKOW MOKyMEHTAIlM{, B TOM YHCJIE Tacrmopra Ha
cpencTtBa OOy4YeHHS, WHCTPYKIIMM TIO WX HWCIOJB30BAHUIO M TEXHUKE
0e30ITacCHOCTH;
Texnnuyeckue cpeacTBa 00y4eHus :

® KOMIBIOTEP C JIUIIEH3UOHHBIM MMPOTPAMMHBIM 00ECIICUCHUEM;
® MyJbTUMEANIHOE 000PYI0BAHUE;
® TEXHUYECKHUE CPEACTBA OOYUCHHS.

3.2. UudopmanmoHHoOe odecnievyeHne 00yueHust

Ilepeyenbr pexoMeHayeMbIX Yy4eOHbIX u3AaHuii, HWHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI

OcHOBHBbIE HCTOYHUKH:

1. Bacunesckas, E. W. Heopranumueckas xumus [DJIEKTPOHHBIN pecypc]:

yuebHoe mocobue / E. W. Bacunesckas, O. U. Ceuko, T. JI. llleBuoBa. —
DNeKTpOH. TEKCTOBBIC MaHHBIC. — MuHCK: PecrmyOnmMkaHCKHA WHCTHUTYT
npodeccuonanbHoro oopazosanus (PUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pexxum pocryna: http://www.iprbookshop.ru/67664.html

2. Kum, A. M. Opranndeckast xumusi [ DJIEKTPOHHBIN pecypc]|: yueOHOe mocolue
/ AM. Kum. — DnekTpoH. TeKkcToBble JaHHbIe. — HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE u3marenscrBo, 2017. — 844 c. — 978-5-379-02004-0. —
Pexxum nocryna: http://www.iprbookshop.ru/65281.html

3.  Ko3snosa U.U., buonorus [DnextpoHHslil pecypc] : yueonuk / N.W. Koznosa,
N.H. Bonkos, A.I'. Mycragun - M. : T[DOTAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6 - Pexum JOCTyTA:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

4. Jleme3a, H. A. buonorua. TecTel sl MIKOJbHUKOB M a0UTYpUEHTOB

[DNeKTpOoHHBIN pecypc]: mocoOue Uil yyaliuxcsi Y4YpexkaeHuM oO0uiero
cpennero oopazoBanus / H. A. Jleme3a. — DIeKTpOH. TEKCTOBBIC JaHHBIC. —
Munck: Bemmiinias mkoia, 2014. — 368 ¢. — 978-985-06-2391-1. — Pexum
noctymna: http://www.iprbookshop.ru/35468.html
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Jleryta, C. H. ®usuka [DnexTpoHHBIN pecypc]: yueOHoe mocodue / C. H.
Jleryta, A. A. Yakak. — DIJIEKTpPOH. TEKCTOBbIEe aaHHbBIE. — OpeHOypr:
OpenOyprckuit rocyaapctBennbiit yuusepcurtet, 9bC ACB, 2016. — 307 c. —
978-5-7410-1575-9. — Pexum JOCTyIa:
http://www.iprbookshop.ru/78852.html

XamuroBa, A. U. Opraanyeckas xumus 1 ctyeHToB CIIO [DnekTpoHHbIN
pecypc]: yueOnoe nocodue / A. M. Xamutona, T. E Byceiruna, JI. P. Cadumna.
— DIJIEKTpOH. TEKCTOBbIE naHHble. — Kazanp: KazaHCkuli HalmOHAIBHBIN
HCCIIEIOBATENIbCKUN TEXHOJIOTMYECKHN yHUBepeuTeT, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexum noctyna: http://www.iprbookshop.ru/80239.html

I[OHO.]IHI/ITeJIbHLIe HCTOYHHKH:

1.

10.

11.

12.

13.

14.

AnnpeeBa H.JI. buomorus. 10-11 xmaccel: ydeOH. st oOuieoOpa3oBar.
yUpexkJeH. yupexaeHuil (6a3zoBbii ypoBenb) / H.J.AugpeeBa. — M.:
Mmuemo3suHa, 2012.

benses J.K., Hemmmun I'M., bopoaun II.M. u ap. buonorus (6a3oBbiii
ypoBenb). 11 kmacc. - M., 2014.

benses JI.K., Hemmmun M., Ky3unenoa JI.LH. u np. buonorus (6a3oBbiit
ypoBenb). 10 kiacc. - M., 2014.

buonorusa. PykoBOACTBO K NpakTUYECKUM 3aHATHsAM / mopn pen. B. B.
Mapkusnoit. - M., 2014.

buonorus: B 2 1. / moxa pen. H. B. Spsiruna. - M., 2014.

INabpuensn O.C. u ap. Xumus. TecTsl, 3a1aun U yrpaxxHeHus: yueoO.

nocodue. - M., 2014.

INabpuensna O.C. Xumus. [Tocobue mis noarorosku k EI'J: yueb. mocobue. -
M., 2014.

INabpuensn O.C. Xumus. [Ipaktukym: yue6. nocodue. - M., 2014,
labpuensa O.C., JIvicoBa I'.I'. Xumus: kHUra A mpenojaBaTens: ydeoO.
MeToA. mocodue. - M., 2014.

labpuensna  O.C., OctpoymoB W.I'" Xumus gus npodeccuit u
CIENUAIBHOCTEN COIUAIBHO- SKOHOMUYECKOTO U TYMaHUTApHOTO Npoduieil:
Y4EOHUK JIJIsl CTYA. YupexaeHuu cpea. npod. oopazoBanus. M., 2014.
Enxuna JI.B. buonorus. Beck mkonbHbIl Kypc B Tabauuax. - M., 2013.
Epoxun F0.M. CO0pHUK TECTOBBIX 3aJJaHUI 110 XUMHUU: YueO. mocoOue Jst
CTY. yUpexaeHuit cpea. npod. oopazoBanus. - M., 2014.

Epoxun IO.M. Xumus: 3amaun u ynpaxxkHeHus: yueO. mocoOue st CTY/I.
yupexaeHuii cpen. npod. oopazosanus. - M., 2014.

Uneun B.A., Kynpssues B.B. Uctopust u metononorus gusuku. - M., 2014.
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15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

Koncrantuno B.M., PezanoB A.I'., ®aneeBa E.O. buonorus: yueOHUK 17st
CTyA. yupexaeHud cpen. npod. oOpazoBanuss / mnox ped. B. M.
Koncrantunosa. - M., 2014.

Kysunenos, C. Y. CnpaBounuk 1no gusnke [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue mna CIIO / C. U. Kysueunos, K. 1. Poro3un ; nmox pen. B. B.
JlaproHOB. — DJIEKTPOH. TeKcToBbIe maHHbIe. — CapatoB: [IpodobpazoBanue,
2017. — 219 c¢. — 978-5-4488-0030-6. — Pexum pocryna:
http://www.iprbookshop.ru/66399.html

Kypc no popmynam. @usnka, xumus, MaTeMaTuka [ DJIEKTPOHHBIN pecypc] /.

— DNeKTpOoH. TeKCToBble JaHHble. — HoBocubOupck : Cubupckoe
YHUBEPCUTETCKOE M3narenbcTBo, Hopmartuka, 2017. — 118 c. — 978-5-4374-
0894-0. — Pexxum noctyna: http://www.iprbookshop.ru/65259.html

Hemuenko K.D. ®usunka B cxemax u tadiaunax. - M., 2014.

O6mass Ouonorust. Ilpaktukym. 10-11 xmaccel: yue0. mocobue st
o01eobpa3oBar. Opranu3anmi: yriry 0. ypoBeHb./[".M. JIpiminiuii,
0O.B.Cab6muna, JI.B.Beicorkas, I1.M.bopoaun. -3-e u3a. — M.: [IpocBernienue,
2017. —143c.

Camoiinenko I1.1. CoopHuk 3aaa4 o ¢pusuke 1y npodeccuit u
CHEIUATBHOCTEH COIUATBHO- SKOHOMUYECKOTO U TYMaHUTAPHOTO MPOodHIIei:
y4eb. mocobue it CTy1. yUpexJieHui cpen. mpod. odpazosanus. - M., 2014.
Camoitnenko II.M. Teopuss u metonuka oOydeHus: gusnke: yued. mocodbue
JUISL TIpEToiaBaTesieit ccy3os. - M., 2010.

Cawmoitnenko I[1.1. ®usuka nns npodeccuit U crenuaibHOCTEN colanbHO-
AKOHOMHUYECKOTO ¥ TYMaHUTAPHOTO Mpoduiieii: yaeOHUK IS CTY/I.
yupexieHuil cpen. npod. oopazosanus. - M., 2014.

Craponyoues, B. A. EcrectBoznanue. CoBpeMeHHbIE KOHIICTIUU
[DnexTpoHHbIN pecypc]: yueOHoe nocobue ana CIIO / B. A. Ctapoay61ieB. —
DIIeKTPOH. TeKCTOBBIE HaHHbIe. — CapaToB: [Ipodobpaszoanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexxum noctyna: http:// www.iprbookshop.ru/66386.html
Xumusi [DneKTpoHHBIM pecypc]: yueOHoe mocobue /; coct. I. 1O.
BoctpukoBa, E. A. XopoxopauHa. — DIJIEKTPOH. TEKCTOBBIE [aHHBIE. —

Boponex: BopoHekCknil ToCyIapCTBEHHBIN ApXHUTEKTYPHO-CTPOUTEIbHBIN
yHusepcuret, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
noctymna: http://www.iprbookshop.ru/59133.html

XUMHSL: 3JIEKTPOHHBIN y4eOHO-METOANYECKHI KoMIUIeKC. - M., 2014.

HNuTepHeT-pecypenl:
www. biology. asvu. ru (Bcst Ouonorusi. CoBpeMeHHasi OMoJIorus, CTaThH,
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www. chemistry-chemists. com/ index. html (anmekTpoHHBIN XypHaT «XUMUKU U
XUMUSD).

www. hemi. wallst. ru («Xumus. O6pa3zoBaTeNbHbIA CAUT I LIKOJILHUKOBY ).

www. hvsh. ru (kypHan «Xumus B mkose»). www.hij.ru (kKypHan «XuMHS U
KUZHBY).

www. interneturok. ru («Buueoypoku mo npeamMeTaM MIKOJIbHON MPOTPaMMbD»)

www. pvg. mk. ru (onumnuana «[lokopu BopoObeBbI TOpHI»).

www.alhimikov.net (OGpa3oBaTenbHBIN CAUT AJIS IIKOJILHUKOB).

www.chem.msu. su (OnexkTpoHHas OMOINOTEKA MO XUMHH ).

www.class-fizika.nard.ru («Knacchas nocka asns m0003HaTEIbHBIXY).

www.physiks.nad/ru («®u3nka B aHUMAILIUSIX ).
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4. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOH

JTUCLHUTIUHBI

KonTtposir uW omeHka pe3yibTaToB
OCYIIECTBIISIETCSl TMpENojaBaTeieM B IpoIecce
3aHSATAA U J1abOpaTOpHBIX PadoT,

OCBOCHUA

TECTUPOBAHMS,

y4eOHOM  JAUCIUILIIUHBI
MPOBEICHUS] TMPAKTHYCCKUX
a TaKXe BBIMIOJHEHUS

00y4aroImUMUCS UHIUBUIYAIbHBIX 3alaHUM, TPOCKTOB, UCCIETOBAHUIM.

PesyabTaTsl 00yyeHus
(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA)

DopMBbI U METO/IbI KOHTPOJIS U
OIIEHKH Pe3yJIbTATOB
o0yueHust

e JIMYHOCTHBIE:

- YCTOMYMBBINA UHTEPEC K UCTOPUU U JTOCTHKEHUSIM
B 00JIACTU €CTECTBEHHBIX HAYK, YyBCTBO T'OPAOCTH
3a POCCUNCKUE €CTECTBECHHBIC HAYKH,

- TOTOBHOCTh K TIPOJOJDKCHHIO 00pa3oBaHUS,
MOBBIIIEHNWIO  KBalu(UKanMu B HU30paHHOM
npodeccroHaIbHOMN e TETbHOCTH c
HCITOJIb30BAHUEM 3HAHUU B 00JIACTH €CTECTBECHHBIX
HayK;

- 00OBEKTHUBHOE OCO3HaHHE 3HAYUMOCTH
KOMIETEHIIUM B 00JIACTH €CTECTBEHHBIX HAyK IS
YyeloBeKa M OOIecTBAa, YMEHHUE WCIOJIb30BATh
TEXHOJIOTHYECKHE JTOCTHKEHUS B 001aCTU (PU3UKH,
XAUMHH, OMOJOTHU JJI MOBBIIIEHUS COOCTBEHHOI'O

WHTEJUICKTYallbHOTO  Pa3BUTHS B BBIOpAHHOM
npodecCHOHAIBHON AeATEIHbHOCTH;
- YMEHHE TPOAHAIM3UPOBATh  TEXHOTEHHBIC

MOCJIEJICTBUS JUIsl OKPYIKaIOIIed cpenibl, OBITOBOM U
IIPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKa;
- TOTOBHOCTb CaMOCTOSITEIBLHO J0OBIBATH HOBBIE
Uit ce0s  eCTeCTBEHHO-HAay4HbIE 3HAHUSA C
HCIIOJIb30BaHUEM JUTS 3TOTO JOCTYTIHBIX
MCTOYHHUKOB UH(POPMALINH;
- yYMEHHE YyIpPaBIATb CBOEW ITO3HABATEIBHOU
NEATEIBHOCTBIO, ITPOBOJUTH CAaMOOLEHKY YPOBHS
COOCTBEHHOT'0 MHTEJJIEKTYaIbHOTO Pa3BUTHS;
- YMEHME  BBICTPaUBaTb  KOHCTPYKTHBHBIE
B3aMMOOTHOIIEHHUS] B KOMAH/IE 110 PEIMICHUIO OOIINX
3aJa4 B 00JIaCTH €CTECTBO3HAHUS;

e MeTalpeIMeTHBbIe:
- OBJIAJICHUE YMEHUSMHM M HABBIKAMHU DPAa3JIUYHBIX
BUJIOB  TIO3HABATEIBHOM  JEATEIIBHOCTH IS
M3YyYEHHMS  Pa3HBIX  CTOPOH  OKpPYKaroIIEro
€CTECTBEHHOTO MHUPA;

ITIpoBepka BHEAy IUTOPHOU
CaMOCTOSITENIbHOU PaboTHI,
3aluTa J0KJIaJ10B,
pedeparoB, myOaudHOE
MPEJICTaBIICHHE
MpE3CHTAINH,
TECTUPOBAHUE, TPOBEPKA
MPAKTUYECKUX PadoT,
PEUTUHTOBBIN KOHTPOJIb,
MIPOMEKYTOUHASI
aTTecTalus
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- TNOpPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSA
(HaOnrofieHrs, HAY4YHOTO JSKCIEPUMEHTA) A
M3YUYCHHUS PA3TUYHBIX CTOPOH €CTECTBEHHOHAYYHOU
KapTHUHBI ~ MHpPa, C  KOTOPHIMH  BO3HHKAET
HEO0OXOJIUMOCTh CTaJIKUBATHCS B
npodeccuoHaNbHOU cepe;
- yMEHHME ONpelensTb Leld U 3ajJadu
NEeATeNbHOCTU, BBIOMpaTh CpelcTBa Il MX
JOCTUKEHHUS HA MPAKTHUKE;
- YMEHUE UCIOIb30BaTh Pa3IMYHbIE UCTOYHUKH JIJIsI
MOJIy4YEeHHUs] €CTECTBEHHOHAYYHOW HWH(OpManuu u
OIICHUBATh €€ JOCTOBEPHOCTb MJISI JOCTHXKEHUS
MOCTABJICHHBIX 1IeTIeH U 3a/1ay;

® MnpeIMeTHbIE:
- ¢(hopMHUPOBAHHOCTH MPEJICTABICHUHN O IIETOCTHOU
COBPEMEHHOW €CTeCTBEHHOHAYYHOUW KapTHUHE MUDA,
NpUpOJie KAk €IUHOW I1EeJIOCTHOM CHUCTEME,
B3aMMOCBSI3M 4YeJOBEKa, MPUPOABI U OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX Maciradax
Bcenennoi;
- BIAJEHUE 3HAHUSIMU O HauboJiee BaKHBIX
OTKPBITUSIX W JIOCTIKEHHSIX B 00Jactu
€CTECTBO3HAHMUSI, TMOBJIMSIBIIUX Ha SBOJIOIUIO
MPECTABICHUN O MPUPOJE, HA Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;
- copMHpPOBAHHOCTH  YMEHHS  TMPUMEHSTH
€CTECTBEHHOHAYYHbIE 3HAHUA [JIs1 OOBSICHEHUS
OKPYKaIOIUX SIBIICHUM, COXPAHEHUS 3J0pPOBbS,
obecreueHsT 0E30MaCHOCTH JKU3HEIACITEIILHOCTH,
OEepeKHOTO OTHOILICHUS K pupoie,
pallMOHAILHOTO MPUPOJOTNOJIb30BAHMS, a TaKXKe
BBITIOJTHEHUS POJIM TPAMOTHOI'O MMOTPEOUTENS;
- c(OpMHUPOBAHHOCTh MPEACTABICHUN O HAYYHOM
METO/Ie TO3HAHUS MPUPOJLI U CPEACTBAX U3YUCHUS
MeramHpa, MakpoMuUpa U MHUKPOMHUpA; BIaJICHHUE
MpUEMaMH  E€CTECTBEHHOHAYYHBIX  HAOIIOJICHUM,
OMBITOB, MCCJIEAOBAaHUN U OLIEHKU JIOCTOBEPHOCTHU
MOJIYYE€HHBIX PE3YIbTATOB;
- BJIaJICHUE TMOHATUMHBIM anmnapaToM €CTECTBEHHBIX
HayK, MO3BOJISIONINM TTO3HABaTh MUP, Y4aCTBOBATH
B JIUCKYCCHSIX MO €CTECTBEHHOHAYYHBIM BOMIPOCAM,
MCIIOJIB30BaTh Pa3IMYHbIE UCTOYHUKHU UH(OpMALIUU
JUTSl TIOJATOTOBKU COOCTBEHHBIX pabOT, KPUTHUECKU
OTHOCUTBCS K coobmenusm CMMU, conepxanum
HAy4YHYIO0 HH(OpMaLHIO;
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- cOpMUPOBAHHOCTh YMEHHI MOHUMATh
3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JIs
KaXXJI0TO YeJIOBEKa HE3aBUCUMO OT €T0
npodecCHoOHaIbHOMN AEATEIHLHOCTH, pPa3IudaTh
(haKThHI U OLIEHKH, CPABHUBATH OIICHOYHBIC BHIBOIBI,
BHUJETh UX CBS3b C KPUTEPUSIMHU OLICHOK U CBA3b
KPUTEPHUEB C OMPEICIICHHON CUCTEMOM IIEHHOCTEH,
001mX 3a/1a4 B 00JIACTH €CTECTBO3HAHMSL.
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