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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JJUCIUILJIMHBI
B/1.07 ECTECTBO3HAHMUE

1.1. O61acTh NpuMeHeHUs padoveil MPOrpaMmbl
Pabouas mporpamMma ydyeGHOW auciuIUIMHbBI « ECTeCTBO3HaHME» SBISETCS 4acThIO

IIPOrpaMMBbI TIOJITOTOBKU CIICIIMATTUCTOB CPETHETO 3BeHa B coOTBETCTBUH ¢ PI'OC
CIIO cnemmansHocTu 43.02.10 Typusm miis cryaenTos, ocBauBatomux [MIICC3 na
0a3e OCHOBHOI'O OOIIEro 00Opa3oBaHMS.

1.2. MecTo y4eOHOI AUCHMUIUIMHBI B CTPYKType NPOrpaMmbl MOATOTOBKH
CIENUAJIMCTOB CPeIHEro 3BeHa:

Yyebnass aucnuiuimHa «ECTECTBOZHAHME»BXOAWT B IUKI  YICOHBIX
JTUCIUTUIMH ~ oOmieoOpazoBartenbHON  MOATOTOBKM  crienmainbHocTH  43.02.10
TypuaMconnanabHO-3KOHOMHYECKOT0 Mpoduiis npodhecCuoHaIBLHOTO 00pa30BaHuUs.

1.3. Heau u 3aaa4¥ THCHUILUIMHBI — TPeOOBaHUS K pe3yabTaTaM OCBOEHHS
AUCHUTLINHBI:

OcBoenue cojsepkanusi ydeOHOW nucuuiuinHbl « EcTecTBO3HaHME» obecrednBaeT
JOCTIKEHUE CTYJACHTAMH CIIEIYIONINX PE3YIbTaTOB!

JIMYHOCTHBIX:

- YCTOWYUBBIA UHTEPEC K UCTOPUHU U JOCTHKCHUSM B 00JIACTH €CTECTBEHHBIX HaYK,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHUE €CTECTBEHHBIC HAYKH,

- TOTOBHOCTh K TIPOJOJDKEHHUIO OOpa30BaHWs, TOBBINICHUIO KBaTW(HUKAIUNA B
n30paHHOW TPOQPECCUOHATBLHON NESITEIBHOCTH C MCIOJIB30BAaHUEM 3HAHUUM B
00JIaCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIMH B 00JIACTH €CTECTBEHHBIX
HAayK IS 4YeJOBeKa M OOIIEeCTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOTHUCCKUC
JIOCTHKEHHMsI B 00macTd  (U3MKH, XWMHW, OHWOJIOTUU IS TIOBBIIICHUS
COOCTBEHHOTO WHTEJUICKTyaJIbHOTO Pa3BUTHS B BbIOpaHHOW Mpo¢eCCHOHATBHOU
NeSTEILHOCTH;

- YMEHHE MpPOAHAIM3UPOBATh TEXHOTCHHBIC TOCIHEACTBUS MJIsi OKpYyKaromen
cpenbl, OBITOBOM U MMPOU3BOJICTBEHHOM IESITEILHOCTH YEIIOBEKA,;

- TOTOBHOCTh CaMOCTOSATENILHO JOOBIBATH HOBBIE ISl C€0Sl €CTECTBEHHO-HAYUHbIE
3HAHUS C UCTIOJIB30BAHUEM JIJISl TOTO JIOCTYIMHBIX HCTOYHUKOB MH(OpMAINK;

- yYMEHHE YNpPaBIATh CBOEH IMO3HABATEIHHOW JIESITEIBHOCTHIO, TIPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYJIbHOTO Pa3BUTHS;

- YMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHWS B KOMaHJE IIO0
pelieHno o0IUX 3a/1a4 B 00JaCTH €CTECTBO3HAHMS;

MeTanpeaMeTHbIX:

- OBJIAJICHWEC YMCHUSAMH M HaBBIKAMHM pPa3JUYHBIX BHJIOB I103HABATEILHOMN
JESTEILHOCTH TS U3YUYCHHSI PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;
- TpUMEHEHHWE OCHOBHBIX METO/JOB TIIO3HAaHUs (HAOJIONEHUS, HAyYHOTO
OKCIIEPUMEHTA) JIJISl U3yUCHHUsSI PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOUW KapTUHBI
MUpa, C  KOTOPBIMHM  BO3HHUKAeT  HEOOXOJMMOCTh  CTaJKHUBAaThCS B
npodeccruoHansHOi cdepe;



- YMEHHUE ONpPEIeATh MM U 3aJa9M JCATEIbHOCTH, BRIOUpPATh CPEICTBA IS UX
JOCTHKEHHUS Ha MPAKTHKE;

- yMEHHE  WCMOJb30BaTh  PA3JIUYHBIE  WCTOYHUKH IS  TOJYYCHHS
CCTECTBEHHOHAYYHOU WH(GOpPMAIIMM U OIICHWBATh €€ JIOCTOBEPHOCTH IS
JIOCTYDKCHMS ITOCTABJIICHHBIX IIEJCH U 3a/1a4;

npeaMeTHbIX:

- cOpMHUPOBAHHOCTh  MPEACTAaBICHUM O  IEJIOCTHOM  COBpPEMEHHOM
€CTECTBEHHOHAYUYHOU KapTHUHE MHUpa, NPUPOJIE KaK €IUHOMN IIEJIOCTHOU CHCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJLI U OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

- BJIQJICHUE 3HAHUSIMU O HauOoJiee BaXKHBIX OTKPBITUIX U JIOCTHKEHUSIX B 00JIACTH
€CTECTBO3HAHHUS, TMOBIMABIINX Ha DSBOJIIOIUIO TPEACTaBICHUM O MpUpOAE, Ha
pPa3BUTHE TEXHUKU U TEXHOJIOTH;

- chOpPMUPOBAHHOCTh YMEHHS IPHUMEHSATh €CTCCTBCHHOHAYYHBIC 3HAHUS IS
OOBSICHEHHS OKPYKAIOIUX SBJICHUM, COXpPaHCHUS 370pOBbs, OOeCTICUCHUS
0€30IIaCHOCTH  JKHU3HEJCATCIBHOCTH, OCpPEKHOTO OTHOIICHUS K IIPHUPOJIE,
palMOHAIBLHOIO MPUPOJIONOIB30BAHMS, a TAKXKE BBITIOJTHEHUS POJU TPAMOTHOIO
noTpeOuTeNs;

- cpOpMUPOBAHHOCThH MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUS MPUPOABI U
CpeACTBax M3y4YCHUsS] MEramupa, MakpoMupa U MUKPOMHUPA; BlaJCHUE MpUeMaMu
€CTECTBEHHOHAYYHBIX  HAOJIOJCHUHN, ONBITOB, HCCIEIOBAaHUM W  OLECHKHU
JIOCTOBEPHOCTH TIOJIYYEHHBIX Pe3yJIbTaTOB;

- BJAJCHUE TIOHATHUHHBIM alapaToM €CTECTBEHHBIX HAyK, ITO3BOJISIONIUM
MO3HABaTh MU, YYaCTBOBATh B JUCKYCCHUSX I10 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOB30BaTh  Pa3IMYHbIE  HUCTOYHUKM  HWHGOPMAIUM  JJIS  TOJATOTOBKHU
COOCTBEHHBIX PabOT, KPUTHYECKH OTHOCUTBCS K coobmmenusM CMMU, conmepxanium
HAy4HYI0 HH(OpMAIIUIO;

- chopMUPOBAHHOCTHh YMEHUN MTOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS TS KKIOTO YeJIOBEKa HE3aBUCHMO OT €T0 MpodhecCHOHATBHOM
JEeSTENHLHOCTH, Pa3Iu4aTh (PaKThl M OIEHKH, CPABHUBATH OIICHOYHBIC BHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHOMN
CHCTEMOM IIEHHOCTEH, 00IMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS.

1.4. Koan4yecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl Y4eOHOI TN CHUTIIHHBI:

MaKCUMaJIbHOU yueOHOM Harpy3ku oOyuarorierocst 201 gacos, B TOM 4ucie:
00s13aTeIbHOM ay TMTOPHOM yueOHOM Harpy3ku oOydaromierocs 134 vaca;
CaMOCTOSITeNIbHON paboThl 00yUarorerocst 67 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUIIJINHBI

2.1. O0beM yueOHOH TUCIUNJIMHBI U BUAbI YUeOHOH padoThl

Bupa yueOHo# padoThbI Oovem uacos
MaxkcumasibHas yyeOHasi HAarpy3Ka (Bcero) 201
O0s13aTe1bHAN aYAUTOPHAS yueOHAasi HATPY3Ka (Bcero) 134
B TOM YHCJIE:

NPAKTHUYECKUE 3aHSATHUS 46
CamocrosiTeibHast padoTa o0y4dawuierocsi M KOHCYJIbTalHH 67
(Bcero)

IIpomedsicymounas ammecmayusi 8 hopme oughghepenyuposanno2o 3auema




2.2. Tematuueckuii miaH u coaepxanue yueonoit nucunmiunbl b/1.07. ECTECTBO3HAHUE

HaumenoBanue pazzienos Conepxanrie yaeOHOT0 MaTepuaa, JabopaTopHbIe pa0bOThI M MPAKTUICCKHUC 3aHITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITENIbHAs paboTa 00ydJarIMXcs, KypcoBast paboTa (IpOoeKT) (eciu npedycmompernvt) YacOB | OCBOEHHS
1 2 3 4
XUMUA 51
BBenenue 3
Tema 1. Coaep:xanue y4e0HOro MaTepuasia 2
Xumudeckas kapTuHa Mupa. | 1. XuMudeckass KapTUHa MUpa KaKk COCTaBHAas 4acTh €CTECTBEHHOHAYYHOW KapTUHBI Mupa. Poib 1
Ponb  xumum B OKM3HHM | xpyMpm B SKM3HM COBPEMEHHOTO 0OMIeCTBa. IIpuMeHeHHe TOCTHKEHHH COBPEMEHHONW XUMHH B
COBPEMEHHOTO ObIeCcTBa. I'yMaHMTapHOM chepe AeATENLHOCTH O0IIECTBA. XUMHYECKOE COAEPKAHUE YIEOHON JUCIMILINHEL
«EcrecTBo3Hanue» npu  ocBoeHun creuuanbHocteil  CIIO  rymanutapHoro  mnpoduis
PO eCCHOHAITBHOTO 00Pa30BaHUA.
CamocrosiTe1bHas padora: 1 2
1. IoaroroButh pedepaTsl W Mpe3eHTAMM Ha TeMbl: «Poib XUMUM B KH3HU COBPEMEHHOTO
o0miecTBa, TMPUMEHEHUE MJOCTIKCHH COBPEMEHHONW XHMHUU B OBITY W TPOH3BOJCTBEHHOM
JESATEIbHOCTH YETOBEK.
Paznea |. 24
O6mas u
HeOpraHuyeckasi XuMusi
Tema 1.1. Conep:xaHune yue0HOro MaTepuasa: 1
OCHOBHBIE TIOHATHS U 1. BemectBo. AToM. Mosekyna. XuMUYECKU 3JIEMEHT U (POPMBI ero cyiiecTBoBanus. [Ipocteie u 1
3aKOHBI XMMHH. cinoxkHble BemecTBa. OCHOBHbIE 3aKOHbl xuMuM. [leprmonnueckuii 3akoH u Ilepumoamueckas
cucrema xumuueckux siaeMeHToB . M. MenaeneeBa. Otkpeitue u 3Hadenue [13 u I[ICXD JI. U.
Menneneena.
IIpakTHyeckune 3aHATHA 1 2
1. OcHOBHbIE TOHATHUS U 3aKOHBI XUMUU
Tema 1.2. IpakTH4yeckne 3aHATUSA 2 2

Ilepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema

1.Ctpoenue aroma. [lepuoanueckuii 3akon u lleproguyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneesa.




HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
XUMUYIECKUX JIEMEHTOB /I, CamocrosTeabHas padora: Monemuposanue [ICX0O JI. . MenneneeBa 1 3
H. Menpeneesa.
Coaep:xaHue yueOHOro MaTepuaJia 1 1
T 1. KoBaneHtHas cBsi3b: HemolisipHas © moisipHas. MonHas cBsi3b. KaTHOHBI W aHHOHBI.
ema 1.3. Merannuueckas cBa3b. BogopoaHnas cBsi3b.
CrpoeHue BelecTsa.
IIpakTHyeckune 3aHATHS 1 2
1. Crpoenue BemectBa. Buapl xumuueckoi cBsi3u. TUIBI KPUCTAJTUIMYECKUX PEIIETOK.
Tema 1.4. Conep:kanue y4e0HOr0 MaTepHuaia 2 1
Bopna. Pactopsr. 1. Bona B mpupoje, ObITy, TEXHUKE U Ha MPou3BojAcTBe. DHU3NUEeCKHe U XUMHUYECKHUE CBOWMCTBA
BOJbl. OnpecHeHne BOJBl. ATperaTHbIE COCTOSIHHS BOJABI U €€ MEePEXO0/bl U3 OJTHOTO arperarHoro
COCTOSIHMSI B IPYTOE.
IIpakTHyeckune 3aHATHA 2 2
1. 'maponus. Peakiuu noHHOTO 0OMEHa.
2. OnpeneneHre MacCoOBOM JOJIM PAaCTBOPEHHOTO BEILIECTBA B pacTBOPE.
CamocrosiTesibHas padora: 3 3
1. BeinonHeHre MUCHMEHHOTO aHalHM3a y4eOHOW JHUTepaTypbl, MPAKTUYECKUX 3a7ad M TECTOBBIX
3amanuii mo BompocaM: «Bonma Bokpyr Hac. PacTtBopeHue TBepIbIX BEIIECTB U Ta30BY;
«Jlucniepcueie cuctemsl. [Iporiecchl, MPOUCXOASIINE B paCTBOPaX).
Tema 1.5. Coaep:xanue y4eGHOr0 MaTepHaJia: 1 1
XMMHYECKHE PEAKIIUH. 1. TlonsaTHE O XUMHYECKOH peakUuuH. THMbl XUMHUYECKHX peakuuil. CKOpOCTh peaknuuu W (akTOpbl, OT
KOTOPBIX OHA 3aBUCHUT.
CamocTrosiTesIbHAs padoTa: 2 3
1. BrinosHeHne MUCHMEHHOTO aHaiu3a y4eOHOM JHUTepaTypbl, MPaAKTUYECKUX 3a7ad M TECTOBBIX
3amannii mo TemaM: «Knaccudukanus XuMUUECKUX PEaKIIHiiy».
Tema 1.6. Coaepxanue yueOHOro MaTepuaJa:
Knaccudukanus 1. Knaccudukaius HEOPraHMUECKUX COCTUHEHUH M MX CBOMCTBA. OKCHIBI, KUCIOTHI, OCHOBAHHSI, 1 1
HEOPraHUYECKUX conu. Ilonarue o rugponuse coneid. Cpela BOJIHBIX pacTBOPOB cosieil. Bogopoanslil moka3areib




HaumenoBanue pa3zaenon Coneprxanue yueOHOTO MaTepuaia, 1JabopaTopHble pabOTHI M TPAKTUYECKHUE 3aHATHS, Ob6bvem | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
COCIMHEHUH U UX pH pactBopa.
CBOMCTBA. IMpakTHyeckue 3aHATHS 2 2
1. Onpenenenne pH pacTBopa coseit
CamocTosiTeibHasi padoTa: BrlnojgHeHWE NHCBMEHHOIO aHalu3a Y4eOHOM JuTeparypsl, 1 3
NPAaKTUYECKUX 3a7ady M TECTOBBIX 3amaHuii mo Tteme: «Kiaccuukamus HEOPraHUuYEeCKUX
COEMHEHHI U UX CBOMCTBAY.
Tema 1.7. Conep:xkanue y4eGHOr0 MaTepHaJia: 1 1
Metauisl. Hemerasuisl, 1. O6ume ¢u3nuecKkue U XMMUYECKUE CBOWCTBA MeTauioB. OOmmias XapaKTepUCTHKA TIIaBHBIX MOATPYII
HEMCTAJIJIOB Ha IPHUMEPE TaJIOI'CHOB. Baxwneimme COCIUHCHUA METAUIOB W HEMETAJIOB B IIPHUPOJAC U
XO35IICTBEHHOH EATEIBHOCTHU YEI0BEKA.
IIpakTHyeckue 3aHATHSA 1 2
1. Meramibl. BzaumoelicTBie METAJIOB C paCTBOPAaMHU KHCIJIOT M COJIeH
CamocrositeibHas padora:
1. BrinonHeHne MUCBMEHHOTO aHalIM3a y4eOHOW JITepaTypsl 1o Bonpocy: «Kopposus meranios. 1 3
CruiaBbiy.
Paznen 2. 24
Opranuyeckass XumMus
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 1
OcHOBHBIE TIOJIOKEHUS 1. Oprannueckue coeauHeHus. OCHOBHBIE TMOJOXKEHHUS TEOPUM CTPOEHHUS OpraHUYECKUX 1
TCOPUM CTPOCHUSA coeanHeHuil. MHOrooOpasue oprann4eckux coenHeHui. [loHsaTHE H30MEpHH.
OprafHiCCKuX IIpakTHyeckue 3aHATHA 1 2
COE/IMHEHHH. 1. Ctpoenne oprannueckux coeaunenuii. Knaccnpukanus. Mzomepus. Homenknarypa.
2. KauecTBeHHBIN aHAIN3 OpraHUYecKux coenuuennii (OOHapyKeHre yriepo/ia i BOAOPO/a).
CamocrosiTesibHasi padora: BrimonHeHHMe NUCHMEHHOTO aHanu3a Yy4eOHOW JuTeparypsl, 2 3
MPAaKTUYECKHX 3a/1a4 U TECTOBBIX 3aJJaHHUI MO TeMe: «] OMOJIOTHYECKUH PsAJ] ATTKAHOBY.
Tema 2.2. Coaeprxanue yueOHOro MaTepuasa 1 1




HaumenoBanue pasnennos
U TEM

Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI,
CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl)

O6beM
4acoB

YpoBeHb
OCBOEGHHUS

YrneBoaopobl.

1. IlpenenbHble U HempenenabHble yrieBojgoponabl. Peakmus nonumepusauuu.llpuponssie
WCTOYHUKH YTIECBOJOPOAOB. YTIIEBOAOPOILI KaK OCHOBA MEXIYHAPOIHOTO COTPYAHHYECTBA U
BOKHEUIINN UCTOYHHK (hopMupoBaHus Oromkera PD.

IIpakTH4YecKkue 3aHATHA

1. VraeBomopoapl: modyueHUe U CBOMCTBa dTusieHa. CBolicTBa OeH3011a

2. PemieHne pacyeTHBIX 33124 M TECTOBBIX 3a/IaHUH 10 TeMe « Y TI€BOAOPOABI.

CamocrosiTesibHasA padora:

1. BrinonHeHne MUCHMEHHOTO aHaiu3a y4eOHOM JuUTepaTypbl, MPaAKTUYECKUX 3a7ad U TECTOBBIX
3amanuil o Teme: «M3oMepusi U HOMEHKJIATypa HENPEAEIbHBIX YTIEBOIOPOAOBY.

Tema 2.3.
Kucnopoaconepxarue
OpraHHYECKUE
BEIllECTBA.

Conep:xxanue yueOHOro MaTepuaJia

1. IlpeacraBuTeNny KUCIOPOJACOACPKALIUX OPTraHUUYECKUX COCAMHEHUN: METUJIOBBIA U 3THIIOBBIN
CIUPTHI, TIIUIEPHH, YKCYyCHAsE KHCIOTA. JKUPHI KaK CIOXKHBIC d3PUPHI. YTIICBOIBI.

HpaKTuquKue 3aHATHUA:

1. [IpakTuueckas padota « CnupTHI»;

2. Pemenue MMPAKTUYICCKUX 3a,[[aHPII>i 10 TEMC ((Kap6OHOBLIe KHCJIOTBI».

CamocrosiTesibHas padora:

1. [MonroroBka pedepara u Mpe3eHTANH HAa TEMBI: «AJKOTOJIHU3M, €r0 MOCIEACTBHS U MPEIyIpeKICHHE;
«[IpuMeHeHne YKCYyCHOW KHCIOTBHI Ha OCHOBE CBOWCTB. CnoxkHble 3(QUpHI B MPHUPOAE, UX 3HAUCHHEN;
«3Ha4yeHue yIiaeBoA0B B JKUBOM MPUPOJE U KU3HHU YEIIOBEKAY.

Tema 2.4.
AzoTcozepkaiue
OpPraHnu4ceCcKuc
BEIIECTBA.
IImacTmMaccel

X BOJIOKHAa

Coaep:xanue yueOHOro MaTepuaJia

1. Aszorconepramue OpraHHYECKHE COSAMHEHUsS. AMUHBI, aMHHOKHUCIIOTHI, Oenku. CTpoeHue u

byHKIHS
HatypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Ouojoruyeckas oenkoB.IlonaTHe o0 IlacTMaccax M XHMHUYECKHX BOJIOKHAX.

I[IpakTu4yeckue 3aHATHS:
1. AMuHBI, aMUHOKHCIIOTHI, Oeniku: OOpaTUMast 1 HeoOpaTumasi IeHaTypaau3aius OeIKoB.

CamocrosiTesibHasA padora:

[TonroroBka pedepatoB u coobmeHuit Ha TeMy: «Pons 6enkoB B xkuBoU mpupoey»; «lIpumenenne
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, O0beMm | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
MOJIMMEPOB B MPHUKJIAJHOM H KJIIACCHYECKOM M300pa3UTEIILHOM HCKYCCTBEY.
Tema 2.5. Copepxanne yueOHOro MaTepHuajia 2 1
Xumus " opranusm | 1. Xumuueckue 3JIeMEHThI B OpraHu3Me uejoBeka. XO0JECTepUH U ero pojb B 3J0POBbE YEIOBEKA.
qesi0BeKa. XuMHsl B ObITY. MunepanbHbIe BELIECTBA B MPOAYKTaX MUTAHUsA, TUIIEBbIe 100aBku. COanaHCHPOBAHHOE MUTAHUE.
Bopa. KauectBo BoABbI.
IIpakTH4yeckune 3aHATHA 2 2
1. ITumeBsie 106aBku E B MUIIEBBIX TPOAYKTAX.
2. OOHapy>XeHHE BUTAMHUHOB B TIPOJTyKTaX MTUTAHHUS.
Py06exnblii KoHTpoJab Nel
CamocrositeibHas padora: 2 3
1. loxroroBka pedeparoB U mpe3eHTaUUH Ha TeMy «XUMHS U OpraHU3M 4YeJOBeKa. XUMHS B
OBITY.
2. CocTaBiieHHE KpOCCBOP/Ia HA TeMy: « BUTaMHUHBD.
OU3UKA 51
BBenenue 1
Tema 1 dusuka - pyHAaMeHTaNbHAs HayKa O Ipupoe. EcTecTBeHHO-HAYYHBIH METO MO3HAHUS, €70 BO3MOKHOCTH 1 1
" Ir'paHUIbl IPUMCHUMOCTH.
Pa3znen 1. Mexanuka
Tema 1.1. Kunematuka | CogepikaHue y4eGHOI0 MaTepujia 2
Mexanuveckoe paswxkenue. Ilepememnienue. Ilyts. CkopocTh. PaBHOMepHOE TpPSIMOJIIMHEWHOE 1
IBUKEHHE. YCKopeHue. PaBHomepemeHHOe NpsIMOJMHEHHOoe aBrkeHune. CBOOOAHOE MajeHuUe.
JIBrokeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBM)XEHHE 0 OKPYKHOCTH.
Tema 1.2. 3akoHbI Coaep:xaHue y4eOHOro MaTepujia 2 1
Mexanukn HeioToHa [lepBoiit 3akoH Herotona. Cuna. Macca. MUmnynbc. Bropo#t 3akoH HetoToHa. OCHOBHOW 3aKOH
KJlaccuuecko nuHamMuku. Tpermit 3akoH Hprotoma. 3akon BcemupHOro TsrOTEHHS.
I'paButanmonnoe noye. Cuna Tspkectu. Bec. CriocoOb! n3Mepenust Macchl Te. CHIIbl B MEXaHUKE.
Tema 1.3. 3akoHbI Coaeprxanue y4eOHOTo MaTepuia 1 1
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HaumenoBanue pasnennos
U TEM

Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI,
CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl)

O6beM
4acoB

YpoBeHb
OCBOEGHHUS

COXpaHCHUS B MEXaHUKE

3aKoH coxpaHeHHUs uMIyJbca. PeaktuBHoe nBrkenue. Pabota cuinbl. PaboTa moTeHIHaIbHBIX CHIL.
MomHocts. OHeprusa. Kunerndeckas sHeprus. [loTeHumaneHas sHeprus. 3aKOH COXpaHEHUS
MEXaHWYECKOM IHepruu. [IpumMeHeHne 3aKk0HOB COXpaHEHUSI.

IIpakTHyeckne padboThl

1. Pemenue 3agay o reMe «MexaHHUKa.

CamocTosiTeibHasi padora: Pemenue 3amau, coctaBieHue oO0oOOIIaromIe TaONUIBI 1O TeMe
«Bupl IBIKEHHS», COCTABICHUE KPOCCBOPIA IO pasneny «MexaHuKay

Paznen 2. OcHoOBBI
MOJIEKYJISIPHOI (U3MKH H

TEPMOAUHAMHUKH

10

Tema 2.1. OcHoBBI
MOJIEKYJISIPHO-
KHHETH4YeCKOH TeopuH

Conep:xanue yueOHOro MaTepuia

WNneanbHblil Ta3. OCHOBHBIE MOJIOXKEHUS MOJIEKYJSIPHO-KUHETHUECKON TeopuH. Pazmepsl n Macca
MOJIEKYJl U aToMOB. bpoyHoBckoe apwxkenue. Auddysua. Cunabl U 3HEprusi MEXMOJIEKYJIIPHOTO
B3auMoieicTBua. CTpoeHHe Tra3000pa3HbIX, KUAKUX U TBEpAbIX Tesl. CKOPOCTH JBMXKEHUS
MOJIEKYJ U uX u3Mepenue. Mneanvubiii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KUHETHYECKOW TeopHHu ra3oB. Temmneparypa u ee usmepeHue. I'a3oBbie 3aKOHbI. AOCOITIOTHBIN HYJTb
TEMIEPATYPBl. YpaBHEHUE COCTOSHUS HICAIBHOTO ra3a. MossipHasi ra3oBasi IOCTOsIHHAs!.

CamocrosiTesibHasA padora:

Harmmcanne pedepara na temy «M.B. JlomoHOCcOB — ocHOBOMOI0)KHUK MKT)
Hanucanue moxnana no teme «Kpucramisl 1 amopHbIC BEIIECTBAY
CocraByieHrue cpaBHUTEIBHOM Tabmuibl «Kpucrammuyeckue u aMopgHbIE TeJa

Tema 2.2. OCHOBBI
TEePMOAUHAMHUKHI

Conep:kaHue y4eOHOIo MaTepujia

OcCHOBHBIE TOHATHS W ONpENCNICHUsA. BHYTpPEHHssI PHEpPrusi CUCTEMbl. BHYTpEHHsA 3HeEprus
ueIbHOTO rasa. Pabora u TemnoTra kak (Gopmbl mepemadn 3HEpruu. TemnaoeMKoCTb. Y aenabHas
TEIUIOEMKOCTh. YpaBHEHHE TemioBoro Oamanca. IlepBoe Havano TepMoauHAMUKU. AJmabaTHBIN
npouecc. [IpuHnmn nericteus teruioBor MamuHbl. KIIJ TeruioBoro asurarens. Bropoe Hawano
TepMoauHamMuKu. TepmonnHamuyeckas IIKajga TemIepaTyp. XOJIOAWIbHbIE MalluHbL. TemoBsle
nasurarenau. OxpaHa npupobl.

Tema 2.3. CBolicTBa
napoB

Coaep:xanue yueOHOro MaTepujia

CgoiictBanapos.McnapennenkonaeHcaus. HaceimeHHpIAIapuerocBoicTBa. AOCOTIOTHASHOTHOCUT
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
eJbHasgABIAXHOCThBO3TyXa. Toukapockl. Kunenne.3aBuCMMOCThTEMIIEPATY PHIKUTIEHUSOTIABJICHUSL.
[TeperpeThliinaprueroncnoib30BaHUEBTEXHHUKE.
Tema 2.3. CBoiicTBa Coaep:xaHue y4eOHOro MaTepujia 1
KHIKOCTeH XapaKTepUCTUKAKUKOTOCOCTOsIHUABEIIECTBA. [ [0BEpXHOCTHBINCIIONKUIKOCTH. DHEPTUATIOBEPXHO
CTHOT0CJI04. SIBI€HUHArPaHULIEKHUIKOCTUC TBEpAbIMTEI0oM. KanusuisipHblesiBIeHUS.
Tema 2.3. CBoiicTBa Coaeprxanue y4eOHOT0o MaTepujia 1 1
TBEPABIX TeJI XapaKkTepHucTHKa TBEPAOIO COCTOSIHUS BEIIECTBA. Y IPYTHECBONCTBA TBEPBIX Tell. 3akoH I'yka.
MexaHnndeckre CBOMCTBA TBEPJbIX TEII.
TennoBoepacIMPEeHUETBEPABIXTENMKUAKOCTEHN. I [JTaBIeHUENKpUCTAIIIN3AITHSL.
IlpakTHyeckne padoThl 2 2
2. Pemenue 3aa4 no teme «OCHOBBI MOJIEKYJISIPHOM (PU3UKU U TEPMOJIUHAMUKI.
Pasznea 3. 11
JIEKTPOAMHAMM KA
Conep:xanue yueOHOro MaTepuia 1
DnexTpuueckuesapsaabpl. 3aKkoHCOXpaHeHU3apsaa.3akoHKynoHa. DnexTpuueckoe ToJIE. 1
HamnpspkenHocTs  anekTpuueckoro mois. [lpuanumm  cymepnosuiniuu  mosieid.  PabGorta  cmn
Tema 3.1. anekTpocraruyeckoro mnousd. lloreHnman. Pa3HOCTh NOTEHIMANOB. ODKBUIOTEHLUAIbHbBIE
DJIeKTprYecKoe mnoje noBepxHOCTU. CBsI3b MEX]y HANPSKEHHOCTHIO U PA3HOCTHIONOTEHIIMAIOB 3JIEKTPHUYECKOTO MOJIS.
Juonektpuku B asekTpudeckom  none.  [lomspusanmsaudnexkrpukos.  IIpoBomHuku B
anektpuueckom mosie. KonmeHncartopel. CoenMHEHHE KOHICHCATOPOB B Oarapero. ODHeprus
3apsHKEHHOI0 KOHAEHCATOpa. DHEPrus AJIEKTPUUYECKOTOIIOIISL.
Tema 3.2.3aKoHbI Coaep:xaHue y4eOHOro MaTepujia 1 1

MNOCTOAHHOI'0O TOKA

VY cnoBust,He00X0AUMBIEUIIBOZHUKHOBEHUANIIOAACP)KAHUS  JIeKTpuueckoro Toka. Cuna Toka u
IUIOTHOCTh TOKa. 3akoH Owma mans ywactka nenu6e3 OJC. 3aBUCHMOCTB 3IEKTPUYECKOTO
COIIPOTHBIIEHUS] OT MaTepuana, UIMHbl M IUJIOUIAJU MONEPEYHOro CEYEHHUs IPOBOJHUKA.
3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUSAIIPOBOJHUKOB OT TEMIEPATYPhl. DIEKTPOABUKYIIAS
cujla UCTOYHMKA Toka. 3akoH Omaans nonHoi nenu. CoenuHeHue npoBoIHUKOB. CoeauHeHHe
MCTOYHUKOB 3JIEKTpUUecKoiidHeprun B Oarapeto. 3akon Jlxoyns — Jlenna. Pabota u MomHOCTh
JIEKTPUUYECKOTO TOKA. TemIoBoeieiCTBUETOKA.
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HaumenoBanue pa3zaenon Coneprxanue yueOHOTO MaTepuaia, 1JabopaTopHble pabOTHI M TPAKTUYECKHUE 3aHATHS, O6vem | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS

Tema 3.3. Conep:kaHue y4eOHOTro MaTepujia 1 1
DJIEKTPUYECKHUH TOK B
NOAYNPOBOTHUKAX Co06CcTBEeHHAANIPOBOUMOCTHIIOIYIPOBOAHUKOB. [101yTpOBOAHUKOBBIETTPUOOPHI.
Tema 3.4. MaruuTHoe Coaeprxanue y4eOHOro MaTepujia 1 1
noJie BekropuHayKuuuMarHuTHOronosis. JleicTBUeMarHUTHOT OTIOJIIHAIPSIMOJIMHEMHBIM  TPOBOJIHUK  C

ToKOM. 3akoH Ammnepa. B3zaumopeiictBue TokoB. MarautHslii moTOK. PaboTta mo mepemenieHunto

IPOBOJIHMKA C TOKOM B MarHMUTHOM IoJie. J[eficTBHEMarHuTHOrO MOJsl Ha JABMOKYIIMHCS 3apsfl.

Cuna Jlopenna. Onpesnenenue yaeJlbpHOTO 3apsiia. Y CKOpUTEIH3apsKeHHBIXYACTHIL
Tema 3.5. Coaeprxanue y4eOHOro MaTepuJia 1 1
DJEKTPOMArHUTHAsA DneKTpOMarHuTHas WHIYKLUS. Buxpesoe
WHAYKOUA anekTpuieckoenosie. CaMOMH Iy KM DHEPTUSIMAarHUTHOT OTIOJISI.

IIpakTnuyeckue padoTbl 2 2

3. Perenve 3a1a4 o temMe «NEKTPOTMHAMHUKAY.

CamocrosiTeibHast padorta: [logroroska pedepara: 4 3

1.IlpumeHenune amMeKTpoan3a B TexHUKe. lIpeBpalienrne XUMUYECKON YHEPIUU B AJIEKTPUYECKYIO.
I'anpBaHnYeCKUE 37IEMEHTBI. AKKYMYJIATOPBI.

2.Tumel caMOCTOATEIBHOTO pa3psiia U UX NMPUMEHEHHE B TeXHUKE. MoiHMs. 3amura OT MOJIHUU.
[IpumeHneHue miasmel.

3.D5eKTpOHHBIE JJaMIIBL: JUOJ, TPUOJ. DIEKTPOHHBIE MyYKU. DJIEKTPOHHO-Ty4YeBas TpyOKa.
4.BuxpeBble TOKU. POk MarHUTHBIX MOJIEH B SABJICHUAX, Tpoucxoaauux Ha ConHIe.
5.CaMOMHAYKIMSL, B3aUMOUHIYKIHS: IPUMEHEHUE.

6.ABTOKONIE0aHM. | 'eHepaTOp He3aTyXaroIuX KoleOaHuH.

7.3Byk. CKOpOCTh 3ByKa. YIbTpa3ByK. [[puMeHneHue yapTpa3Byka.

8.1urepdpepenuus B TOHKHUX TUIeHKax. [lomockl paBHOM Tommuubl, Kombia HbroToHa.
Hcnonp3oBanne nHTepdepeHnnn u qudpakiuuu B Hayke U TexHuke. [lorsTue o ronorpadun.
9.0mbiT KynoHa ¢ KpyTHWIBHBIMM BE€CaMU. ODKBUIIOTEHLIMAJIbHBIE IOBEPXHOCTH. JJIEKTPUUYECKOE
CMEIIEHHE. DIEKTPOCTaTHYECKasl 3aLUTA.

10.TenmoBoe neiictBue Toka. CBepXNnpoBOAUMOCTb. MICTOUHMKN IOCTOSTHHOTO TOKA.

11.Pabora BbIxoma. TepmoanexTpuueckue sBieHus. KoHTakTHas pa3HOCTb IOTEHIMAJIOB.
Tepmomnapsl.
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
12.OHepreTudecKkie YPOBHH M YHEPTETHUECKUE 30HBI, p-N B p-N-p TIEPEX0/Ibl B OTYIPOBOTHUKAX.
[TomynpoBOIHUKOBBIE PUOOPBHI.
13.MaruauTtocdepa 3emin U ee B3aUMOJICHCTBUE ¢ COTHEUHBIM BeTpoM. KprBasi HamarHWIMBaHUS.
Temneparypa Kropu.
14. Toku BbicOKOW dacTOThl. [loHsATHE 0O Tpexdasznom Toke. [lomydenwe, mnepemadya u
pacnpe/eseHre IeKTPOIHEPTUU B HAPOJHOM XO3SICTBE.
15.IlpumeHeHre 3/M BOJH: TEJIEBHJCHUE, pAJAHOJIOKAIMS, paauoacTpoHomus. HasHaueHue
OCHOBHBIX OJIOKOB paHONIPHEMHHKA
Paznen 4. Konebanus u 7
BOJIHBI
Tema 4.1. Coaep:xaHue y4eOHOro MaTepujia 1
MexaHH4ecKHe KonebartenbHoe JIBUKECHHE. ["apmonnueckue 1
Koaebanus konebanus. CBoOOHBIEMEeXaHNYeCKHeKoIeOanus. JInHeiHbIeMeXaHNIeCKUEK0JIe0aTeIbHBIECHCTEM
BI. [IpeBparmienue SHEPTUU npu Kose0aTeTbHOM TIBUKCHHH. CBoboHbIE
3aTyXxapiueMexaHniecKuekoneOanus. BeIHy K IeHHpIeMeXaHUIeCKUEKOIe0aHusl.
Tema 4.2. CojaepsxkaHue y4eOHOro MaTepujia 1 1
Yupyrue BoJHbI [Tonepeuynble U TPOAOTbHBIE BOJHBI. XapaKTEPUCTHKU BOJIHBI. YpaBHEHHUE IUIOCKOM Oerymiei
BOJIHBI. WuTepdepenmus BOJIH. [TousTne 0 nudpakiu
BOJIH.3BYKOBBICBOJIHBIL. Y IbTPA3BYKUETOMTPUMEHEHHUE.
Coaep:kaHue y4e0HOro MaTepujia 1 1

Tema 4.3.
JIeKTPOMarHuTHbIE
K0J1€0aHUA U BOJHLI

CBoOo/iHBIE 3JEKTpOMarHUTHBIE KojeOanus. [IpeBparenne sHeprun B KoJeOaTeIbHOM KOHTYpE.
3aryxaromue >3JeKTpOMarHUTHbIE KojeOaHus. ['eHepaTop He3aTyXamoIIUX 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.
Brinyxnennsieanexkrpuyeckuexonedanus. [ lepemennrpiiiTok. I eHepaTopnepeMeHHOroToka. EMKOCTH
06U WHAYKTHBHOE COIPOTUBIIEHUS NEPEMEHHOro TOKa. 3akoH Oma sl 3JIeKTpUUYECKOMIENH
MepeMeHHOro Toka. PaboTa 1 MOUTHOCTH EpEeMEHHOro Toka. [ 'eneparopsl Toka. TpancgopmaTopsl.
Toxku BeicOKOM yacToThl. [loyuenue, nepenada u pacupeneIeHUENTEKTPOIHEPT U U.
DNEeKTPOMarHUTHOCTIONEKAaKOCOOBIMBHUAMATEPUH. DJICKTPOMarHUTHBIE BOJIHBL. Bubpatop ['epra.
OTkpeIThIl  KONeOaTenbHBId KOHTYp. W3o00perenume paguo A. C. Ilonosemm. Ilonstue o
panuocBssu. [I[puMeHeHne 31eKTpOMarHUTHbIXBOJIH.
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
IIpakTnuyeckue padoTbl 2 2
4, Pemenne 3a1a4 1o teMe «KojeOaHus U BOITHBI».
CamocrositenibHas padora: [logroroska pedepara: 2 3
1. Mexanuueckue KonebaHus
2. DJIeKTpOMarHUTHBIC KOJICOAHUS
3. [IpousBoacTBO, Mepenaya, U UCTIOIB30BAHNE SJICKTPHUUECKON SHEPTUH
4. MexaHn4eCcKue BOJTHBI
5. DNEeKTPOMAarHUTHBIE BOJIHBI
Pa3nes 5. Onrtuka 7
Tema 5.1. Ilpupoaa Conep:kanue y4e0HOro MaTepujia 1
cBeTa CKOpOCTh pacrpocCTpaHEHUsI CBeTa. 3aKOHbl OTpaKeHHMsI W mpenomiieHus cBera. llomHoe 1
orpaxxenue. JInazel. ['na3 kak ontuueckas cuctema. ONTHYECKUETIPUOOPHI.
Tema 5.2. BosiHOBBIE Copep:kanue y4eGHOro MaTepuia 1 1
CBOICTBA cBeTa WNutepdepentus cera. KorepeHTHOCTh CBETOBBIX nyuei.MHTepdepeHnrs B TOHKHX IUICHKAX.
[Tonocwl paBHoi TomuuHbl. Konbna Helorona. Mcmonb3oBanue wuHTEepdEpeHIMH B HayKe U
texauke. [Judpakmus cera. Judpakmus Hamenn B TapaUIeTbHBIX Jydax. JludpakimoHHas
pelieTka. [Tonsitue 0 rojorpadum.
[TonsapuszanusanonepeunsixBosH. [ lonspuzanusceera. J{BoitHoemyuenpenomiienue. [ lonspon bl
Hucnepcus CBeTa. Bunsr CIIEKTPOB. CrekTpsl UCITyCKaHUSI. CrekTpsl
norsionieHus. Y npTpaduoneTroBoe U HHPpakpacHoe u3nydcHus. PeHTreHoBckue iyun. X npupoa
HCBOWCTBA.
IIpakTHyeckue padboTbl 2 2
5. Pemenue 3agau mo teMe «ONITHKA».
CamocrosiTeibHasi padota: OpopmiieHHE TEMAaTHIECKOTO KOHCIIEKTa M0 TeMe «JIMH3bI»; 3 3
Cocrapnenne o0o0maromeii Tadauinl «BOJTHOBEIC CBOMCTBA CBETAY,;
CocrapnieHue Mpe3eHTalnu 1o TeMe «Bubl 3eKTPOMarHUTHBIX U3ITyUYESHHI)
Pa3nen 6. DiemMeHTHI 6
KBAHTOBOH (QU3NKH
Tema 6.1. KBanToBas Copep:xkanue y4eGHOro MaTepuia 1 1
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
ONTHKA KBanroBas TATIOTE3a [lnanka. DOTOHBI. Buemnnii
dhoTornekrpuueckniidGbext. BuyrpenaniidororhGext. TunbuihoTor1€MEHTOB.
Tema 6.2. ®u3uka atoma | ConeprkaHue y4eOHOro MaTepuia
Pa3Butue B3rsA0B Ha CTPOCHHE BEIIECTBA. 3AaKOHOMEPHOCTH B ATOMHBIX CHEKTpax BOAOPOJA.
SAnepnas MO/JIETTb aToMma. OnbIThI 2. Pezepdopna. Monens
atomaBojopoaanoH.bopy.KBaHTOBbIEr€HEPATOPBI.
Tema 6.3. @usuka Coaep:xaHue y4eOHOro MaTepujia
aTOMHOIO0 SApa EcrecTBeHHasApaIMOAKTUBHOCTb. 3aKOHpaJOaKTUBHOrOpacnaaa.  CrocoObl  HAaOmMIONEHUS U
perucTpanuu 3apspkeHHbIX vactuil. Jddext BaBmioa — UepenkoBa. CTpoeHHE aTOMHOTO sipa.
Jlepekr wmacchl, OBHEpPrus CBS3M M yCTOMYMBOCTHATOMHBIX sifep. SlIepHble peakluu.
UckyccTBenHas Paa0aKTUBHOCTb. Henenue
Tspkensixsaaep. Llennassaaepuaspeakus. Y npasiseMasiuenuaspeakuus. A nepusiiipeaxrop.l lonyuen
W€  paJuOAaKTUBHBIX  HM30TONOB W WX  IpUMEHEHHe.  buonorumdeckoe  AeicTBhE
PaIMOAKTUBHBIXU3TYUCHUA. DJIIeMEHTapHbICYACTHIIBI.
IIpakTHyeckue padoTnl 2 2
6. Perrenne 3a1au « eMEeHTBI KBAHTOBOW (DH3HKI.
PyGexublii KOHTPOJIb No 2 1 3
CamocrosiTeabHas padora: [lonroroska pedepara: 2 3
1.Buytpennuii porosadpdexr. Tumnsl GpoToriemeHToB.
2.IlonsTe 0 KBaHTOBBIX reHepaTopax. I[Ipumenenune nasepoB. IIoHATHE O KBAHTOBOW MEXaHUKE.
OTkpbiTHE TIPOTOHA U HEeWTpoHA. CITOCOOBI HAOIOIEHUS M PETHCTPAIIH 3apsHKEHHBIX YaCTHII.
3.IlosryyeHne paaMOAKTHUBHBIX HW30TONOB W WX MNpHUMEHEHHE. buosiornyeckoe aeicTBue
PaIMOAKTUBHBIX U3TyUEHUH.
[Toarororka pedepara:
1.YapTpaduoneroBoe u uHppakpacHoe wu3IydeHHs. PeHTreHoBckue nyud. WX mnpupoma u
CBOMCTBA.
2.TemnnoBoe U3IyYEHHUE U €r0 XapaKTEPUCTUKU. JIroMuHECIEHIIMSL. XUMUYECKOE JEHCTBUE CBETA.
3.YopaBusiemas siiepHasi peakuusi. S 1epHbId peakTop.
49

BHOJIOI'Us
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
Paznen 1. 3
buonorus —
COBOKYITHOCTb HayK O
JKUBOU MIPUPOJIE.
Tema 1.1. Copep:xanne yueOHOT0 MaTepHajia 1
Metoasb! Hay4HOrO 1. XXuBas npupoja Kak 0OBEKT U3yueHHst OnoJoruu. MeToabl UcCael0BaHUus KUBOW MPUPOIBI B 1
MO3HAHHUS B OMOJIOTHH. OHOJIOTHH.
2. Omnpenenenne xu3HA. OCHOBHBIE TPU3HAKU KUBOTO. YPOBHH OpPTraHU3AIMH JKU3HU. MeTombl
U3y4eHUs Ouosoruu. 3HaueHue OMoJOTUH.
IIpakTHYeckune 3aHATHS 1 2
1. VpoBHU Opranu3aiuu KUBOW MaTEepPHH.
CamocrtosiTenbHasi padora: IlogroroBka pedeparoB Ha Temy: «COBpeMEHHBIE METOJIBI 1 3
UCCIIEI0OBaHMs B OMOJIOTHH.
Paznen 2. 10
Kaerka
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 2
Ucropus nzyuenus 1. OcHoBHbIE TIONOXKEHUSI KJIETOYHOW Teopuu. Kierka - CTPYyKTypHO-(QYHKIIHMOHATbHAS 1
KIICTKH. (amemeHTapHas) €IUHUTA KU3HH.
CamocTosiTeibHasi padoTa: BrInonHeHHE MUCHMEHHOTO aHATW3a Y4eOHOW IUTEpaTypbl TeMe: 1 3
«KreTka — snemMeHTapHasi eIMHUIA CTPOCHUS M KHU3HEIEATSILHOCTH OPTaHU3MOBY.
Tema 2.2. Copep:xanue yueOHOro MaTepuasa 1 1
CtpoeHue KIeTKH. 1. TIpokapuoThl M SyKapuOThl - HU3LIME W BBICHIME KIETOYHBIE OpraHu3mbl. OCHOBHBIE
CTPYKTYpHbIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
2. Knerounoe siipo. @yHKuuMs siipa: XpaHEHHE, BOCIPOM3BEICHUE U Iepeadya HacieICTBEHHOM
nH(MOpPMALINH, PETYIISIUS XUMUYECKON aKTHBHOCTHU KJICTKH.
3. CtpykTypa 1 GyHKIHU XPOMOCOM. AYyTOCOMBI H TTOJIOBBIE XPOMOCOMBI.
IMpakTHyeckue 3aHATHSA: 1 2
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HaumenoBanue pasnennos
U TEM

Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI,
CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl)

O6beM
4acoB

YpoBeHb
OCBOEGHHUS

1. «OcHOBHBIE CTPYKTYpHbIE KOMIOHEHTHI KJIeTKW». CTpoeHue KIETKHU, OCHOBHbBIE OpraHOW[bI U
uX QyHKIHU.

2. «CpaBHEHHE CTPOCHHUS KJIETOK PAcCTCHUH W >KMBOTHBIX». HaOmtoleHWe KIETOK pacTeHHd U
KUBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax 1 ux ornucaHue.

CamocrosiTeibHas padoTa

1. 3anonauts Tabnuy «CtpoeHue u QyHKIIMH OPraHOUIOB KIICTKU.

2. IlogroroBka pedeparos Ha TeMy: «COBpeMEHHBIE METOJIbI MCCIICAOBAHUS KIECTKIY.

Tema 2.3.
Bbuonornueckoe 3nauenue
XUMHUYECCKUX DJIICMCHTOB.

Conep:kanue y4e0OHOro MaTepuaJia

1. HeOpFaHI/I‘IeCKI/Ie BEIIIECTBAa B COCTaBe KJIETKHU. Ponb BOJBI Kak pacTBOpUTECIIA U OCHOBHOTI'O
KOMIIOHCHTAa BHYTpeHHCﬁ Cpcabl OpraHnu3mMoB.

2. YrneBoas! u nunuasl B kietke. Ctpykrypa u 6uonornyeckue ¢pynkmuu 20 6enxos. CtpoeHue
HYKJICOTHIOB U CTPYKTypa nonmuykieotuansix neneit JIHK u PHK, ATO®.

CamocrosiTesibHAsA padoTa:

1. BrimonHeHHe MMCFMEHHO aHalu3a Y4eOHOUW JUTepaTyphl, MPaKTHUECKUX 3a/1a4 U TECTOBBIX 3a/laHUH 110
Bompocam: «Heopranmdeckue U OpraHMYECKHE BEIIECTBA B OpraHu3Me 4enoBeka. OCHOBHEIE JKU3HEHHO
HEOOXOMMBIE COSTMHEHUS: OCIIKH, YIIIEBOIbI, )KUPBI, BUTAMHUHED.

Tema 2.4.
Bupycsl u 6akrepuodarm.

Conep:xanue y4yeGHOT0 MaTepuaa

1. HekseTo4HOE CTPOCHHE, KU3HEHHBIN ITUKII M €0 3aBUCHMOCTH OT KJIETOYHBIX ()OPM JKHU3HH.

2. Bupycel - B030yaurTenn WH(EKIMOHHBIX 3a00JIeBaHUI, NOHATHE 00 OHKOBHpYcax. Bupyc
ummyHoaeduimuta yenoseka (BUY). [popunaktuka BUY-nndexumn.

CamocTrosiTesbHast padora:

1. TlomroroBka pedepaToB u mpe3eHTanuid Ha TeMmy: «Bupycel - BO30yaUTEeNU WHQPEKIIMOHHBIX
3aboneBanuiy; « Bupyc nmmyHoaeduimta yeinoneka. [Ipodunakruka BUY-nabeKmnm.

Pa3pea 3.
Opranusm

18

Tema 3.1.

Conep:xanue y4ueGHOT0 MaTepuaJa:
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
Opranmsm — equnoe nenoe. | 1. MuorooOpasue oprann3moB. OOMEH BEHIECTBOM H JHEPTHEH C OKPYXKAIOMIeH Cpemo Kak 1
HE0OXO0IUMOE YCIIOBUE CYIICCTBOBAHUS KUBBIX CUCTEM.
2. CrocoOHOCTh K CaMOBOCIPOM3BEJACHHIO - OJIHA M3 OCHOBHBIX OCOOCHHOCTEH J>KHBBIX
Opranu3MoB. JleneHne KJIeTKU - OCHOBa POCTa, Pa3BUTHUS U Pa3MHOXKEHHsI OpraHu3MoB. becronoe
pasmHoxkeHue. [losoBoli mpomecc U mojoBoe  pa3MHOKeHHe. OTI0JI0TBOpEHHUE, ero
OuosIOrNYecKoe 3HaYCHHE.
CamocrosiTeibHas padora: 2 3
1. BeimosiHeHHE MUCHMEHHOTO aHAIW3a YYECOHOU JUTEPATYPhl U TECTOBBIX 3aJaHUM 110 BOIIPOCAM:
«Pa3MHOXkeHne oprann3mMoB. MUTO3 U MEN0O3.
2. [Togroroska pedepaToB u npe3eHTanil Mo Teme: «Murto3. Menosy.
Tema 3.2. Conep:xxaHue y4eOGHOro MaTepuasia 1 1
Ioustue 06 1. Tlonsatme 00 WHAMBUAyaIbHOM (OHTOTEHE3), AMOpPHUOHAIBLHOM (IMOpHOTEeHE3) W
WHIUBUIYATBHOM, MOCTIMOPHOHAIIBHOM Pa3BUTHH.
AMOPHUOHAIILHOM U 2. MaauBuayanbHOE pa3BUTHE YEIOBEKA U €T0 BO3MOXKHBIC HAPYIIICHUS.
MOCTAMOPUOHATILHOM CamocrosiTe/ibHasi padoTa: BrimoHeHNE MMCHMEHHOTO aHalM3a y4eOHON JIUTEepaTyphl 1O TeMeE: 1 3
Pa3BHTHH. «OMOpHOHANTEHOE U TOCTAIMOPHUOHAIBHOE PA3BUTHE OPTaHU3MOBY.
Tema 3.3. Conep:xaHue y4eOGHOro MaTepuasia 3 1

OO01mmue npeacTaBiIeHUs O
HACJICJICTBEHHOCTH U
N3MCHYUBOCTHU:

1. O6mue npencTaBieHus O HACICACTBEHHOCTH U U3MEHYMBOCTH. | eHETHUECKass TEpPMHUHOJIOTHS U
CHMBOJIHKA.

2.3aKOHOMepHOCTI/I HacjenoBanus. HacinemoBanue IMPU3HAKOB Yy YCJIIOBCKA. ITonoBeie XPpOMOCOMBI.
CLICHJ'ICHHOQ C IIOJIOM HaCJI€JOBaHUC.

3. HacnenctBennble 0o0J€3HM 4YeNOBEKa, HMX TNPUYMHBI U mnpoduinaktuka. CoBpeMEeHHbIE

MMpEaACTAaBJICHUA O TCHEC U TCHOMC.

4. T'eneTnyeckne 3aKOHOMEPHOCTH M3MeHYHBOCTH. Kimaccudukanus ¢opm M3MEHIYUBOCTH.

5. Bnusinue MYTarc¢HoB Ha OpraHnu3M 4C€JI0BCKaA.

PyOexnblii KOHTPOIb Ne3
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
CamocrosiTesibHasA padora: 4 3
1. BoinonHeHMe NHCHMEHHOIO aHaiM3a Y4eOHOH sureparypsl U 1o Borpocy: «OCHOBHBIE
TFeHETUYECKUE TIOHATHUS, TEPMUHBI U CUMBOJIBI.
2. IloaroroBuTh pedepaTsl U Mpe3eHTAMK Ha TeMbl: «MoaudukanroHHass ¥ HacleACTBEHHAs
W3MEHUYUBOCTHY; «KOMOMHATHBHAS M3MEHYUBOCTEY; «MyTallMOHHAs W3MEHUYUBOCTHY; «JleueHue
U TIpeynpekIeHIEe HEKOTOPhIX HACEICTBEHHBIX O0JIe3HEN YenoBekay (110 BEIOOpPY).
3. BHecTu B rioccapuii OCHOBHbIEC T€HETHYECKHE MTOHATHUS, TEPMUHBI U CHMBOJIBI.
Tema 3.4. Conep:xanue y4e0HOro MaTepuasia 2 1
Ipeamer, 3amaun u meroxs! | 1. [Ipeamer, 3a1a4u ¥ METO/BI CENICKIMH. | eHETHYECKHE 3aKOHOMEPHOCTH CEJICKITHH.
CENIeKIHN. 2. Yuenne H.W. BaBuioBa o ieHTpax MHOTOOOpa3Hs U MPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.
3. buoTtexHonorus, ee TOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.
IIpakTHYecKkune 3aHATHS: 2 2
1. PenieHue arieMeHTapHBIX TeHETUYECKUX 3a/1a4.
2.AHanu3 U OLEHKA 3TUYECKUX ACTIEKTOB Pa3BUTHSA HEKOTOPBIX HCCIEIOBAHUN B OMOTEXHOJIOTHH.
CamocrosiTesibHasA padora: 1 3
1. TloarotoBka pedepaToB Ha Tembl: «BnusHue ankoronmsma, HapKOMaHUM M KypeHHUs Ha
HACJENCTBEHHOCTb»; «LleHTppl MHOrooOpasusi M MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUU.
HckyccTBeHHbIl 0T00pY; «VccnenoBanus B 001acTu OMOTEXHOIOTUNY; «] eHeTHKa U MEAUIIMHAY;
«buoTexHosorus U renHast uHxeHepus — rexuosioruu XXI Beka» ( mo BeIOOPY).
Pa3nen 4. Bug 11
Tema 4.1. Conep:xanue y4yeOHOro MaTepuasia 2
OBOJIOLMOHHAS TEOPHS. 1. DBonronMoHHas Teopus M €€ pojb B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHOHAYYHOU 1
KapTUHBI Mupa. Bun, ero kpurepun. [Tomymsmus kak CTpyKTypHast €AMHHIIA BUA ¥ SBOJFOIIH.
2. Cunrerndeckas Teopus sommormu (CTDI). JABrKymue cuisl SBOJIONHH B cooTBeTcTBHU ¢ CTD.
PesynbTarh! 3Bosroruu. [IpuarHB BBIMUPAHUS BUJIOB.
IIpakTHYecKkHne 3aHATHS: 2 2
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
1. Onucanue ocobeit Buaa Mo MOpQoIoruiuecKOMy KpUTEPHIO.
Tema 4.2. Coaep:xaHue yueOHOro MaTepuaJia 1 1
Pesynbratsl 3BONIIOIMY. 1.CoxpaHeHne MHOT00Opa3usi BUIOB KaK OCHOBA YCTOWYMBOTO pa3BUTHS OHMOchepHI.
2. [TpuunHbl BEIMUpPaHUs BUOB. bronorudeckuii nporpecc u OMOIOrHUECKUi perpecc.
CamocrosTeqbHas padora: 2 3
1. TloaroroButs pedepaTsl W mpe3eHTauun Ha Tembl: «Y. JlapBUH M ero TeopHs NPOUCXOKACHUS
BPI,IIOB»;«I[OKEI?:&TSHBCTB& OBOJJIFOIIUID) «Bmusane AJIKOTroJIn3Ma, HApKOMaHMM W KYpPCHHA Ha
HACNEACTBEHHOCTEY;  «LIeHTpbl ~ MHOroOOpasWst ¥  NPOUCXOKACHUS  KYJIbTYPHBIX  PacTCHHUI;
((HCKyCCTBeHHBIﬁ OT60p>>; «I/ICCJ'Ie,Z[OBaHI/IfI B obOmact 6I/IOT6XHOJ'IOFI/II/I»; «['enetnka © MCECIOUIIHHA»,
«buotexnonorus u renHas uHxeHepus — Texaonoruu XX| Bexay (1o BeIOOpY).
2. BrimonaHeHne MHCHMEHHOIO aHaIM3a yqe6Hoﬁ JIMTECPATypbl IO TEMC!: «buoornuecknit mnmporpecc u
OMOJIOTHIECKUN PETPeccy.
Tema 4.3. Conep:kanue y4eGHOro MaTepuasia 1 1
['mnioressl mporcxoxaeHust | 1. THHOTE3BI MPOUCXOXKAECHHS KHU3HU. YCIIOKHEHHE XMBBIX OPraHW3MOB Ha 3eMJjle B IPOIECCE
KU3HH ABOJTIOIMN. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH.
2. JlokazaTenbCTBa POACTBA YEIOBEKA C MICKOMUTAIOIIUMU YKUBOTHBIMH.
IIpakTyeckne 3aHATHA: 2 2
1. AHanu3 U OlleHKA Pa3IMYHBIX TUIOTE3 MPOUCXOKICHUS HKUZHH.
2. AHanM3 ¥ OIICHKA Pa3INIHBIX TUTIOTE3 MPOUCXOKICHHS YeIOBeKa.
CamocTrosiTeIbHAs padoTa: 1 3
1. BoimonHeHMe NHCHbMEHHO aHalIM3a Y4YeOHOH JuTepaTrypbl MO BOIMpocaM: «IKOJOTHYECKHE
(bakTOpbI aHTPOTOTeHEe3a: YCIOKHEHUE MOMYIAIUOHHON CTPYKTYpPbl BUIa, U3TOTOBJICHHUE OPYIHii
TpyJa, MEepexo] OT paCTUTEIBHOTO K CMEIIAHHOMY THUIy NUTaHUs, MCIOJIb30BAHUE OTHA.
[losiBEHHME MBICIUTENBHOM JEATENBHOCTA M WIEHOpa3JelnpbHOW peun. lIpoucxoxnenue
YEJIOBEUECKUX Pac.
Pa3nen 5. DxocucreMbl 7
Tema 5.1. Coaep:xxanue yueOHOTo MaTepuasia 2
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HaumenoBanue pasnennos
U TEM

Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI,
CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl)

O0BeM
4acoB

YpoBeHb
OCBOEGHHUS

IIpenmer " 3aJ1a9n

OKOJIOTHUH.

1. IIpeaMeT u 3ama4ym 3KOJOTHH: ydeHHE 00 IKOJOTMYECKHX (aKTopax, yueHHE O COOOIIeCTBax
OpraHu3MOB, yueHue o 6uochepe. Dxonornyeckre GakTopbl, 0COOEHHOCTH UX BO3/IEHCTBUSI.

2. DKosoruyeckasi xapakrepuctuka suja. [lonstue 06 skonoruueckux cucremax. Llenu nuranus,
Tpouueckue ypoBHH. broreoeHos3 Kkak SJKOCUCTEMA.

1

Tema 5.2.
buochepa -
3KOCHCTEMA.

riaobanpHas

Conep:xanue y4yeOHOro MaTepuajia

1. Yuenue B. 1. Bepnazackoro o 6uocdepe. Ponb xuBbix oprann3moB B Ouochepe. buomacca.

2. buonormueckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriepoza).

3. OcHOBHBIC HaMpPaBICHUS BO3JICHCTBHS YeJIOBEKa Ha OHochepy.

4. Tpanchopmaius €CTECTBEHHBIX JKOJOTHYECKUX CcHCTeM. (OCOOEHHOCTH arpo’KOCHUCTEM
(arpo11eHO30B).

IIpakTHyeckue 3aHATHS

1. CpaBuuTenpHas XapaKTEpPHCTHKAa TPHUPOJHBIX OKOCHCTEM M arpod’KOCHCTEM CBOEH MECTHOCTH.
CocraBieHue cxeM repegady BeecTB U SHEPTruu (Leneld MuTaHus).

2. Pemenune »koyiornuecknx 3amad.AHajan3 M OLEHKA ITOCIENCTBUII COOCTBEHHON NEATEIHLHOCTU B
OKPYIKaIOIIIEeH cpefie, rI00aTbHbIX SKOJOTHUECKHUX MPOOJIeM U yTeH X PEIICHHS.

Py6e:xHblii KOHTPOJIb Ne 4

CamocTosiTesibHasA padora:

1. BeinosiHeHHE MUCHbMEHHO aHaliM3a YYEOHOW JIMTEpaTypbl U TECTOBBIX 3aJaHUM MO BOIPOCAM:
«IKkonornyeckne (HaKTOpbl U WX BIUSHHE Ha OPraHU3MBI»; «MeXBHAOBBIC OTHOIICHUS:

napasuTu3M, XUIIIHUYCCTBO, KOHKYPCHIUA, CI/IM6I/103>>; <<3aHOBCI[HI/IKI/I 1 3aKa3HUKH Poccumy.

I'eorpajus
BBenenne

Tema 1.1.McTOUYHUKH

Coaep:xaHue yueOHOro MaTepuaJia

23




HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS

reorpadguyeckoi I'eorpadmueckas kapra. Cratuctnueckue Marepuasibl. [eorpaduueckas wHPOpMAITHS:

uHpopmanuu KOCMUYECKHE CHHUMKH, MOJAeNupoBaHue. [ eonHpOpMaIlMOHHBIE  CHCTEMBI Kak CpeICTBO
MOJIy4YeHUsI, OOpabOTKM W  MPEACTABICHUS  MPOCTPAHCTBEHHO — KOOPIUHUPOBAHHBIX
reorpapuuecKkux JaHHBIX.
IMpakTHyeckue 3aHATHSA 2 2
«CpaBHUTEIBHBIN aHAIW3 KapT pa3HOW TEMaTUKI
IIpakTuyeckasi pabora 2 2
«O003HaUYCHHE HA KOHTYPHOM KapTe OCHOBHBIX reorpayuuecKiux 00bEKTOBY
CamocrosiTesibHas padoTa: 8 3
- aIMUHUCTPATUBHO-TEPPUTOPHUATBHOE YCTPOUCTBO CTPaH,
0003HaUYECHNE HA KOHTYPHOW KapTe MEpPBBIX MSTH CTPaH MO YHCIEHHOCTU HACEJICHUS U pa3Mepam
TEPPUTOPUH;
- XapaKTepUCTHKA TUIOJIOTHH CTPaH MO COLMAIbHO-IKOHOMUYECKUM NokazaTessaM. BBIT
Conep:xanue y4eOHOro MaTepuaJia 3 1
Pa3nooOpasue crtpan Ha  moiauTHYeCKOW kapte mupa. BBIIL CtpaHbl Ha COBPEMEHHOU
MOJINTHYECKON KapTe Mupa. WX rpynmupoBKa MO IUIOHMIAAM TEPPUTOPUH, TIO UYUCICHHOCTH
HaceneHus. llpuMmepsl ctpan. DxoHoMuueckas Tunojorus crpan mupa no BBIIL. Ilpumepst

Tema 2. Tommruueckoe | CTPAH: ConpanbHbIE TIOKA3aTeIM COCTOSHHUS Pa3BUTHSA CTpaH Mwupa. Jloxombl Ha Iymry

. HacelleHUs B CTpaHax THUIOB. [Ipumepsl cTpaH.

yCTpOUCTBO MHUpa [ocyaapcTBEHHOE YCTPOHCTBO Pa3HBIX CTpaH Mupa. «['opsume TOUKHM» MIAHEThI»
I[IpakTHyeckune 3aHATHS 2 2
«3HAKOMCTBO C TOJUTHYECKON KapToil Mupa, pa3HooOpaszue CTpaH»
IIpakTH4eckue 3aHATHA 2 2
« Obo3HaueHWEe Ha KOHTYPHOM KapTe MEpBbIX MATH CTpaH MO YHCICHHOCTH HAceleHUs u
pa3Mepy TEepPUTOPHM»

Tema 3. Conep:xaHue y4eOHOro MaTepHaJia 3 1
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HaumenoBanue pasnennos
U TEM

Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI,
CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl)

O6beM
4acoB

YpoBeHb
OCBOEGHHUS

I'eorpadgusn
MHMPOBBIX  NPHPOAHBIX
pecypcoB

B3anmopeiicTBre 4yenoBedecTBa M MPUPOJBI B MPOUUIOM M HactodmeMm. lIpupomnsie pecypchl
3emnn, ux BuAbl. IlpuponHo-pecypcHBIi MOTEHIMAN pa3HbIX TeppuTopuil. TeppuTopuanbHbIE
COoueTaHMsl MPUPOIHBIX pecypcoB. ['eorpadust mpupomHbix pecypcoB 3emiau. OCHOBHBIE THUIIBI
MPUPOIOTOIB30BaAHUS.

OKOJIOTHYECKHE  PeCypChl

I'eoskonoruyeckre MpoodsieMbl

TeppuTOopuu. VICTOUHHMKM 3arps3HEHHs] OKpYXKaloIIeHd Cpelbl.

PErHOHOB  pPA3JIMYHBIX THIIOB HPHUPOIAOIIOJIB30BAHUA. HyTI/I

COXPAHEHHUS KaueCTBA OKPY>KAIOIIEH CpeIbl

Conep:xanue y4eOHOro MaTepHuaJia
[Tpupoansie pecypcsl 3emiu, ux BuAbl. ['eorpaduss mpupogHbsix pecypcoB 3emmn. OCHOBHBIE
TUIIBL IPUPOJOIIOJIE30BaAHUS.

CamocrosiTesibHasA padora:

- pecypcsl MUPOBOTO OKeaHa,

- BKOJIOTMYECKHE MPOOJIEMBbl sl KaXI0H TPYNIbl HPUPOJHBIX PECYPCOB, BOZMOXKHBIE MYTH HX
pelIeHus

Tema 4.

I'eorpadpus  HaceseHus

MHpa

Coaep:xanue y4eOHOro MaTtepuaJia

KynbTypHble Tpaguiuu pa3HbIX HApPOAOB, UX CBS3b C MPUPOIHO-UCTOPHUESCKUMHU (DaKTOpaMH.
XapakTepUCTUKaA TPYAOBBIX PECYPCOB U 3aHATOCTH HACEIECHUS B KPYIHBIX CTPaHAX U PErHOHAX
Mupa. [loHsTHE O KauecTBe TPYAOBBIX PECYPCOB.

Paccenenne nacenenus. Crenuduka TOPOJICKUX W CEIBCKUX TMOceNeHWi. MacmTabbl U TEeMITbI
ypOaHU3alny PA3IMIHBIX CTPAH M PETHOHOB MHpPa. DKOJIOTHYECKUE TIPOOJIEMBI OOJIBIIIIX TOPOIOB

Tema 5. MupoBoe
X039HCTBO:
COBpPEeMEHHbIE
0COOCHHOCTH PAa3BHUTHA
MHPOBOI0  XO3SIlCTBA;
reorpagus oTpacJjei

Conep:xanue yueOHOro mMarepuasa
['eorpadus MHPOBOTO XO3SHCTBA.

xo3siictBa.  ['eorpadus BakHEeWIIMX oTpacied, (akTopbl HUX pasMenieHus. MexayHapoaHoe
reorpapuueckoe pasnuereHue Tpyna. MexayHapoaHas Cleluanu3alys U KOONepHUpOBaHUE —

OtpacneBas U TeppUTOpHANIbHAS CTPYKTypa MHUPOBOTO

MHTETPALlMOHHBIE 30HbI, KpyIlHeimue (GupMbl M TpaHCHALMOHAJbHbIE Kopropanuu. OTtpaciu
MEXTyHapOAHOH CIIeIMaTN3aliy CTPAaH U PETHOHOB MUPA; ONPEACTISIONINE UX (PaKTOPHI.
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HaumenoBanue pazzaenos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6veM | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
NepBUYHOM cepbl
MHMpPOBOIO  XO03MIiicTBa;
reorpagust oTpacJjei
BTOPHYHOM chepnl
MHPOBOI0  XO03SIHCTBA;
reorpagus oTpacien
TPEeTHYHOH cepbl
MHMPOBOI'0 X03sICTBA.
Tema 6. Conep:xaHue y4eOHOro MaTepuaJia 3 1
Pernonsbl mupa: | [lonutnyeckas kapra. Pa3znuuus cTpaH mo pasmepaM TEpPUTOPHUM, YHMCIEHHOCTH HACEJIECHUS,
reorpagusi HaceJleHHMsl M | OCOOCHHOCTSIM HAacCeJleHHs, OCOOCHHOCTSIM reorpauueckoro TmoJjiokeHus. THurbl cTpaH.
xo3siiicTBa 3apyOe:kHoii | [ 1aBHBIC, BBICOKOpA3BUTHIE CTpaHbl [ eorpaduueckoe TOJOKEHUE, WCTOPUS OTKPBITHSA H
EBponbi; reorpacgusi | OCBOCHHUS, OPUPOJIHO — PECYpCHBI  MOTEHLMaN, HaceleHHe, XO3siCTBO, MpoOIeMbI
HACeJIeHUSI M XO3SHCTBA | COBPEMEHHOTO COLIMAJIBHO - 3KOHOMUYECKOI0 Pa3BUTHS
3apyOexkHoii A3um;
reorpagusi HaceJleHHS H
X03siicTBa A(ppuUKH.
IIpakTH4eckune 3aHATHSA 2 2
« B3auMoCBs3b Mexay pa3MelIeHHEeM HacelIeHUs, XO3SHCTBa, MPHUPOJHBIMH YCIOBUSIMU
pasHbIX TEPPUTOPUID»
Conep:xaHue y4eOHOro MaTepuaJia 3 1

3apyOexnas A3us. Pa3nuuus crpaH mo pasMepaM TEpPUTOPHM, UYUCICHHOCTH HaceleHus,
OCOOCHHOCTSIM  HAceNeHHs, OCOOEHHOCTSM Teorpauyeckoro IMOJIOKEHHUS.
['maBHBIE, BBICOKOpPA3BUTHIE CTpaHbl | eorpaduueckoe IMOJIOKEHHE, WCTOPUS OTKPBITHUS U

Tuner  crpan.

OCBOCHHUSI, OPUPOHO — PECYpCHBI TOTEHIMAaN, HacelleHHWe, XO3SCTBO, MpOoOIeMBbI
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HanmenoBanwue pasnenon Coneprxanue yueOHOTO MaTepuaia, 1JabopaTopHble pabOTHI M TPAKTUYECKHUE 3aHATHS, Ob6bvem | YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) YacOB | OCBOCHUS
COBPEMEHHOTO COITHAILHO - YKOHOMHUYECKOT0 pa3BUTHA. [Ipobiemsbl TeppuTOpHH.
JuddepeHpoBaHHBIN 3a4eT 2
Hroro 201
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3. YCJIOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUILIUHBI
3.1. TpeboBaHusl K MAaTEePUAJBLHO-TeXHUYECKOMY OOecreYyeHuIo
Peanuzanuss nporpamMmbl  TUCHUILIMHBI TpeOyeT Haluuusg Yy4eOHOro
KabuHeTa «EcTecTBO3HAHUAY.
O6opynoBaHue yueOHOTO KaOMHETA:
- IOCA/I0YHbIE MECTA MO KOJIMYECTBY 00YUaIOLINXCS;
- pabouee MecTo mpenojaBaTelis (CTOI, KOMIIBIOTEP, UHTEPAaKTUBHAS J10CKa);
- HaraHele 1mocoOusi (YuyeOHMKH, OINOpPHBIE KOHCIEKTHI-IIAKAThl, CTEHJIbI,
KapTOYKH, pa3/1aTOUHBIM MaTepHall, KOMIUIEKThI TJaOOpaTOpHbBIX padboT);
TexHuuecKue cpecTBa 00yYEHUS:
- KOMIIBIOTEP C JIMLEH3UOHHBIM ITPOTPAMMHBIM 00ECIIEYEHUEM;
- naboparopus;
- MYJIbTUMEAUNHBIN IPOEKTOD;
- IPE3CHTALINH.

3.2. UudopmanuonHoe odecnevyenne 00yaeHmst

IlepeyeHbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, WHTepHeT-pecypcos,

AOMOJHUTEIbHOU JIUTEPATYPbI

OcCHOBHbIE HCTOYHUKH:

1. Tab6pudnsu O.C. EcrectBo3Hanue. Xumus: yueO. Uil CTyA. YUPEKICHHM
cpea. npod. Oo6paszoBanus / O.C.I'abpwomsa, W.I.Octpoymor. - M.:
W3 narensckmii eHTp «Akamemus», 2019. — 240 c.

2.  Xwumus st npodeccrii U CTIeMATbHOCTEH €CTECTBEHHOHAYYHOTO MPOQUIIS:
y4eOHUK JUIsl  CTYA. YYpeXACHHWA cped. mnpod. obpasoBanus [/
[O.C.I'abpudnsin, U.I'.OctpoymoB, C.A.Cnankos] ; nox pea. O.C. 'abpusinsan
— M.: Uznatennckuii neHTp «Akagemus», 2019. — 400 c.

3. Epoxun EM. Xumusa mist npodeccuii U CrnenuaabHOCTeH TEXHUYECKOTO U
€CTECTBEHHOHAYYHOr0 MNpoduiiel: y4eOHUK sl CTYA. YUYPEKICHHH Ccpe.
npo¢. obpazosanus / KO.M.Epoxun, 1.B.KoBaneBa. — M.: M3maTenbckuii
eHTp «Axkanemus», 2019. — 496 c.

4. KoncrantuHoB B.M. buonorus mis mpodeccuii W creruaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO Mpoduieil: y4eOHHK I CTYy..
yupexaeHuit cpen. npod. oopazosanust / B.M. Koncrantunos, A.I".Pe3anos,
E.I. ®aneesaldl.B. — M.: U3narenbckuii ieHTp «Akanemusi», 2017. — 336 c.

5. Kum, A. M. Oprannueckast Xumus [ IJIEKTPOHHBIN pecypc]|: yaeOHoe mocodue
/ AM. KuM. — DJIeKTpoH. TeKcToBbIe naHHBIe. — HoBocuOupck: Cubupckoe
yHHBepcuTeTcKoe u3garensctBo, 2017. — 844 c. — 978-5-379-02004-0. —
Pexxum nocrtyma: http://www.iprbookshop.ru/65281.html Pexxum moctyna:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

6. Jleryra, C. H. ®usuka [DnekTpoHHbIH pecypc]: yueoHoe mocobue / C. H.

Jleryta, A. A. Yakak. — DIEKTpOH. TEKCTOBble AaHHble. — OpeHoOypr:
OpenOyprckuit rocyaapctBennbiit yausepcurer, 9bC ACB, 2016. — 307 c. —
978-5-7410-1575-9. - Pexum JOCTyTa:

http://www.iprbookshop.ru/78852.html
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I[OHOJIHI/ITG.]'ILHLIG HCTOYHHUKHU:

1.

o

11.

12.
13.
14.
15.
16.
17.

18.

Annpeesa H.J[. bumomormsa. 10-11 xmaccel: y4eOH. s oOmieoOpa3oBar.
yapexkIeH. yupexnaeHui (0azoBeiii ypoenn) / H.J[.AuapeeBa. — M.:
Muemo3suna, 2017.

benser JI.K., Heimmun ['"M., bopoaun II.M. u ap. buonorust (6a30Bbiit
ypoBenb). 11 kmace. - M., 2019.

bense JI.K., Hemmmun M., Ky3uernoa JI.H. u np. buonorus (6a3oBbiit
ypoBens). 10 kiacc. - M., 2014.

buonorus. PykoBOACTBO K mpakThueckuM 3aHsTusM /[ mox pea. B. B.
Mapkunoii. - M., 2014.

buonorus: B 2 1. / mox pen. H. B. Speiruna. - M., 2014,

Bacunesckasa, E. W. Heopranumyeckas xumus [DJIEKTpOHHBIA pecypc]:
yueoHoe mocobue / E. U. Bacunesckas, O. U. Ceuko, T. JI. IlleBuoBa. —
DNEKTPOH. TEKCTOBBIC MaHHbIE. — MuHCk: PecrmyOnukaHCKUN HWHCTHTYT
npodeccuonansHoro oopazoanust (PUII0O), 2015. — 248 c. — 978-985-503-
488-0. — Pexxum noctymna: http://www.iprbookshop.ru/67664.htmi

[Ma6puensa O.C. u ap. Xumus. TecTsl, 3a1a4u U yIIpaXHEHUS: y4ueO.

rmocobue. - M., 2014.

["abpuensn O.C. Xumus. [locobue mis noarotoBku k EI'D: yueb. mocodue. -
M., 2014.

["abpuensn O.C. Xumus. [Ipaktukym: yued. nocodue. - M., 2014.
[Nabpuensa O.C., JIvicoBa I'.I'. Xumus: kHUTA A mpernojaBatess: y4eoO.
MeToJ1. mocobue. - M., 2014.

labpuenssn  O.C., OctpoymoB W.I. Xumus pgns npodeccuit u
CHEIUATbHOCTEH COIMAIBHO- SKOHOMUYECKOTO M TYMaHUTAPHOTO Mpoduiiei:
y4eOHUK JIJIs1 CTYI. yUpexaeHui cpen. npod. oopazoBanus. M., 2014.
Enxuna JI.B. buonorus. Beck mkonbHbIN Kypc B Tabnumax. - M., 2013.
Epoxun KO.M. COopHHK TECTOBBIX 3aJ]aHUH TI0 XUMUU: y4e0. mocooue asis
CTYyI. yUpeKaeHu cpefl. mpod. odpa3zoBanus. - M., 2014,

Epoxun FO.M. Xumus: 3agauun U ynpaxkHeHus: yueO. mocoOue st CTY/I.
yapexaeHuil cpes. mpod. oopazoBanwms. - M., 2014.

Wneun B.A., Kyapssues B.B. Uctopus u metogonorus ¢pusuku. - M., 2014,
Koznosa W.U., buonorus [Dnexrponnsiit pecype] : yueonuk / M1.W. Kosnoga,
N.H. Boskos, A.I'. Myctadusn - M. : T'D0TAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6.

KoncrantunoB B.M., Pezano A.I'., ®aneeBa E.O. buonorus: yueOHUK 15t
CTyH. yupexaeHuit cpen. mpod. obOpasoBanms / mox pea. B. M.
Koncrantunosa. - M., 2014.

Ky3nenos, C. . CrnpaBouHuK 10 pusmke [DIEKTPOHHBIN pecypc]: yueOHoe
nocooue mis CIIO / C. U. Ky3nenos, K. 1. Porosun ; mon pen. B. B.
JlapmoHOB. — DIJIEKTPOH. TeKCTOBBIe AaHHbIC. — Capartos: IIpodobpa3oBanue,
2017. - 219 c. - 978-5-4488-0030-6. - Pexwmm gocryma:
http://www.iprbookshop.ru/66399.html
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19. Kypc o ¢popmynam. dusrka, XuMusi, MaTeMaTuKa [ DJICKTPOHHBIH pecypc] /.
— DIeKTpOH. TeKcToBble maHHbIe. — HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE M3aarenscTBo, Hopmaruka, 2017. — 118 c¢. — 978-5-4374-
0894-0. — Pexxum nmocryma: http://www.iprbookshop.ru/65259.html

20. Jleme3a, H. A. buonorms. TecTbl nns MIKOJIHHUKOB U aOUTYypHUEHTOB
[DNeKTpOHHBIN pecypc]: mocodue sl yyalquxcsi Y4YpexkAeHUuM oO0uiero
cpennero odpasosanus / H. A. Jleme3a. — DJICKTPOH. TEKCTOBBIC JaHHBIC. —
Munck: Bermiimas mkoma, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
nocryma: http://www.iprbookshop.ru/35468.html

21. Hemuenko K.O. ®us3nka B cxemax u Tabaunax. - M., 2014.

22. O6mas Owuonorusa. Ilpaktukym. 10-11 xkmaccer: yue0. mocobue st
o01eodpasonar. Opraauzanmii: yTayod1. ypoBeHb./[".M.JIpimiuiy,
0.B.Cab6nuna, JI.B.Bricorkas, I1.M.bopoaun. -3-¢ uza. — M.: IIpocsemienue,
2017. - 143c.

23. Cawmoiinenko U. B. EcrectBo3nanne ®usuka. — M.: Akagemus, 2017.

24. Camoiinenko [1.1. Coopuuk 3ama4 o ¢pusnke s npodeccuit u
CHEIUATBFHOCTEH COIMATbHO- SKOHOMUYECKOTO U TYMaHUTAPHOTO TPOodHIIei:
yae0. mocodue A CTyA. yapexaeHui cpe. npod. odpazoBanus. - M., 2014.

25. Camoiinenko I1.W. Teopus m metomuka oOydeHus (usuke: yded. mocodue
JUTSI IperiofaBaTeneit ccysos. - M., 2010.

26. Cawmoiinenko I1.1. ®usuka asa npodeccuit U crenualbHOCTEH COlMaIbHO-
AKOHOMHUYECKOTO ¥ TYMaHUTAPHOTO Mpoduiieii: yaeOHUK IS CTYI.
yupexJIeHui cpen. npod. oopazoanus. - M., 2014,

27. CraponyobueB, B. A. EcrectBo3nanue. CoBpeMEeHHbIE KOHIICTIUU
[DnexTponHBIH pecypc]: yueoHoe mocooue mis CITO / B. A. Crapony0OiieB. —
DnekTpoH. TekcToBbie nanHblie. — CapaToB: [Ipodobpazoanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexxum noctymna: http://www.iprbookshop.ru/66386.html

28. XamwutoBa, A. W. Oprannueckas xumus mis ctyaeHToB CI1O [DnexTpoHHbII
pecypc]: yueonoe mocodue / A. . Xamurosa, T. E Byceiruna, JI. P. Caduna.
— DNeKTpoH. TeKcToBble naHHble. — Kazanb: KazaHckuil HalMOHAIbHBIN
UCCIIeIOBATENBCKUN TeXHOJIOTH4YeCckuil yuuBepcutet, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum noctyna: http://www.iprbookshop.ru/80239.html

29. Xumus [DAeKTpOHHBIH pecypc]: yueObHoe mocobue /; coct. I'. IO.
BoctpukoBa, E. A. XopoxopauHa. — OJEKTPOH. TEKCTOBBIE JaHHBIE. —
Boponexx: BopoHeKCkHil TOCyaapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIH
yuuBepcuter, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
nocryma: http://www.iprbookshop.ru/59133.html

30. XuMHS: SICKTPOHHBIN yueOHO-METOAUYECKHM KoMILIeKc. - M., 2014.

HNuTepHeT-pecypcesbl:

www. biology. asvu. ru (Bcst 6uosiorust. CoBpeMeHHast OMOJIOTHsI, CTaThH,

www.  chemistry-chemists. com/ index. html  (3nekTpoHHBIKYpHAT
«XMUMUKAAXUAMUSI? ).

www. hemi. wallst. ru («Xumust. O6pazoBaTenbHBIN CAUT ISl IIKOJIEHUKOB) ).
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www. hvsh. ru (kyprHan «XuMmust B IIKoie»). WWW.hij.ru (kypHan «Xumus u
KUZHBY).

www. interneturok. ru («Bumeoypoku 1mo mpeamMeTaM IIKOJIBHON IporpaMMbD»)

www. pvg. mK. ru (omumnmana «ITokopu BopoObeBbI TOpBI»).

www.alhimikov.net (O6pa3zoBaTenbHBIN CANT IS ITKOJIEHUKOB).

Www.chem.msu. su (OnekTpoHHast OMOIMOTEKa IO XHUMHUN ).

www.class-fizika.nard.ru («Knaccuas mocka ajist 1r0003HATEIBHBIXY ).

www.physiks.nad/ru («®u3rka B aHUMAITUAXY ).
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4. KOHTPOJIb Y OIIEHKA PE3YJIBTATOB OCBOEHHUSA YUEBHOM

JUCHUTIJIMHBI

KoHTposbn omeHKa pe3yJabTaTOB OCBOCHUS YYEOHOW JUCIUTUIIMHBI

OCYHICCTBIIACTCA

npernoaaBaTCyiIcM B IIPOLCCCC IMPOBCACHUSA IPAKTUUICCKUX 3aHATHH W na6opaToprlx pa60T,
TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHCHUS O6y‘-IaIOH_[I/IMI/ICSI WHAWBUYAJIbHBIX 3aI[aHI/II>'I, IIPOCKTOB,

HACCIIEIOBAHUMN.

Pe3yabTarnl 00yueHus
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

@®opMBbI U METOIbI KOHTPOJISA U

OLIeHKH Pe3yJ1bTATOB
00y4eHust

e JIMYHOCTHBIE:
- YCTOMYMBBIM HMHTEpEC K HCTOPUM M JIOCTHKEHUSIM B
00JIaCTH  €CTECTBEHHBIX HAyK, YYBCTBO TOPJOCTH 3a
POCCUICKHE €CTECTBEHHBIC HAYKH;
- TOTOBHOCTh K NPOJODKEHUI0 00pa30BaHMs, MOBBIIICHHUIO

KBaMupUKaMu B U30paHHOW  mpodecCHOHATBHON
JEATEIIbHOCTH C MCIIOJIb30BaHUEM 3HAHUKW B 001acTU
€CTCCTBCHHBIX HAYK;

- OOBEKTHMBHOE OCO3HAHHME 3HAYMMOCTH KOMIICTECHIIMH B
00J1aCTH eCTEeCTBEHHBIX HAyK IS 4YeJIOBEKa M OOIIECTBa,
YMEHHE HCITOJIb30BATh TEXHOJIOTHYECKHE JOCTHKCHHUS B
obrmacti (U3MKKA, XUMHH, OWOJOTHM IS TTOBBIIICHHS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHSI B BHIOPAHHOMN
npo(hecCHOHANFHOM NesTEILHOCTH,

- YMEHHE MPOAHATU3UPOBATh TEXHOTCHHBIE MOCIEICTBUS
JUISL OKPY KaroIie cpesbl, OBITOBON M MPOM3BOJACTBEHHOMN
JIEATEILHOCTH YEIOBEKA;

- TOTOBHOCTh CaMOCTOSTEIHHO J00OBIBATHL HOBBIE IJIs CEOS
€CTECTBCHHO-HAYYHBIC 3HAHUS C HCIIOJIB30BAHUEM IS
3TOr0 JOCTYIHBIX HCTOYHUKOB HH()OPMAIIHH;

- yYMCHHUE yIPaBJISATh CBOEH [T03HABaTEJILHOMN
JIESITEIIbHOCTBIO, MIPOBOUTH CaMOOIICHKY YpOBHS
COOCTBEHHOTO MHTEJIEKTYAIbHOTO Pa3BUTHS;

- yMEHHE BBICTPaNBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIIIEHUS B KOMaH/Ie 110 PEIICHHI0 OOIIUX 3a/1a4 B
00JIaCTH €CTECTBO3HAHMUS;

e MeTamnpeJaMeTHbIE:

- OBJIaJICHUE YMEHHUSMHU M HABBIKAMHU Pa3JIMYHBIX BHUIOB
[IO3HABATEJIbHON JIEATENbHOCTH U1l M3Y4YEHUS pPa3HbIX
CTOPOH OKPY>KaIOIIETO €CTECTBEHHOTO MUPA;

- MPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOICHUS,
HAYYHOTO 3KCTICPUMEHTA) JIUISl U3yYCHUS Pa3IMYHBIX CTOPOH
€CTeCTBEHHOHAYYHOH KApTHHBI MHpa, C KOTOPBIMHU
BO3HHUKAET HEO0OXOIMMOCTH CTAJIKUBATHCS B
npodeccuoHaIbHOU cdepe;

[IpoBepka BHEay IUTOPHOM
CaMOCTOSITEJIbHON PabOTHI,
3aIIuTa JOKJIaJ0B, pedeparos,
yOIUYHOE MpeICTaBIeHUEe
IIPE3EHTALNM, TECTUPOBAHUE,

MPOBEPKA MPAKTUYECKHUX PAOOT,

PEUTHUHIOBBIM KOHTPOJIb,
IIPOMEXYTOYHAsl aTTECTALNSA
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Pe3yabTaTrsl 00yueHus
(ocBOeHHBIE YMeHHS1, YCBOCHHbIE 3HAHUS)

(I)OpMI)I U METOAbI KOHTPOJA U

OIIEHKH Pe3yJIbTaTOB
00y4eHust

- YMCHHEC OIpCAcIiaTh HCIW MW 3aJadyud JCATCIbHOCTH,
BBI6I/IpaTb cpeacTBa Ajid UX OJOCTHIKCHUA Ha IPAKTHUKE;

- yYMEHHE UCIOJIb30BaTh pPAa3jIU4YHbIE HWCTOYHUKU JJIA
MOJIy4eHUsI ~ €CTECTBEHHOHay4yHOW  HMHpOpManuu U
OLICHUBAaTb €€  JOCTOBEPHOCTb I JOCTHIKCHMS
MOCTaBJICHHBIX IIEJICH 1 3a/1a4;
® I[peIMeTHbIE:

- copMHUpPOBAHHOCTH MPEACTABICHUH O  IEJIOCTHOM
COBPEMEHHON  €CTECTBEHHOHAyYHOM  KapTHHE  MHpa,
IpUPOJE KAaK €AWHOW LEIOCTHOW CHUCTEME, B3aUMOCBS3HU
YyelloBeKa, MPUPOJbl M  OOIIecTBa, MPOCTPAaHCTBEHHO-
BpPEMEHHBIX MaciITabax BceneHHoi;

- BJIaJICHUE 3HAHUAMU O HamOojiee Ba)KHBIX OTKPBITHSIX U
JOCTHKEHHUSX B 00JaCTH €CTECTBO3HAHUS, MOBIMSBIIUX Ha
SBOJIOLMIO TMPEACTABICHUM O NpPUPOAE, HaA pa3BUTHE

TCXHHUKHU N TEXHOJIOT Hfl;

- c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITh
CCTCCTBGHHOHay‘-IHLIe 3HAHUS JUIA O6’b$ICH€HI/I$I
OKpY KaroIIuX SIBIICHU, COXpaHEeHUs 310pOBb4,
obecnieucHHs 0e30macHOCTH JKH3HEACATEIILHOCTH,

OCepeXHOTO OTHOIICHWS K TPHUPOJAC, PAIMOHATLHOTO
NPUPOAOIONB30BAHNS, A TaKXKe BBITIOJIHEHUS  POJU
IpPaMOTHOTO TOTPEOUTEIIS;

- c()OPMHPOBAHHOCTh TPEICTABICHUI O HAYYHOM METOJIC
MO3HAHUS TPHUPOABI W CPEACTBAX H3YUYCHHsS] MeErammpa,
MakpoMupa ¥  MHUKPOMHpA;  BJIaJIEHUE  MpUEMaMU
€CTECTBCHHOHAYYHBIX HaOJII0ICHUH, OTIBITOB,
UCCJICIOBAaHWA W OICHKM JIOCTOBEPHOCTH TOJTYYCHHBIX
pe3yIbTaTOB;

- BIIQJICHUE TOHSATHWHBIM ammnapaToM €CTECTBEHHBIX HAayK,
TIO3BOJISIFOIIMM TI03HABaTh MHp, Y9aCTBOBATh B JUCKYCCHSIX
10  ©CTCCTBEHHOHAayYHBIM  BONPOCAaM,  HCIIOJIBb30BaTh
pa3iuuHble HMCTOYHUKH WH(pOpMAIMKU ISl TOATOTOBKHU
COOCTBEHHBIX  PabOT,  KPUTHUYECKH  OTHOCHUTBCA K
coobmenusMm CMU, coaepkammM HayqdHY0 HHHOPMAITHUIO;
- ¢hopMHPOBAHHOCTH YMEHU TOHUMATh 3HAYUMOCTh
€CTeCTBEHHOHAYYHOTO 3HAHMS JJIs1 KQXKJIOTO YeTIOBEKa
HE3aBUCHMO OT €ro MPOoeCCHOHATBFHOMN IeATEIIbHOCTH,
pa3nuyarth (HaKThl U OLECHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSIMHU OLICHOK U CBSI3b
KPUTEPHEB C ONPEICIICHHON CHCTEMOM IIECHHOCTEH, 00X
3a/1a4 B 00JIACTH €CTECTBO3HAHUSI.
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