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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 cneunansuoctu 43.02.10 Typusm mns ctynentoB, ocBauBatonux [TIICC3
Ha 6a3e OCHOBHOTO 00IIIeT0 00pa30oBaHUsI.

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

Yyebnas paucuuruimHa «EcTecTBO3HAHWE» BXOAUT B IUKI YYCOHBIX
JTUCITUTUINH 0011eo0pazoBarenbHol moAroToBku cneruanbHocT 43.02.10 Typusm
COIMATIbHO-?KOHOMUYECKOTO TIpoduist mpodheCCUOHATIBHOTO 00pa30BaHusI.

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

OcBoenue conepkanusi yuyeOHOW mnucuuiuinHbl « EcTecTBO3HaHME» oOecreynBaeT
JOCTIKEHUE CTYJACHTAMHU CIICIYIONINX PE3YIbTaTOB!

JIMYHOCTHBIX:

- YCTOWYUBBIA MHTEPEC K UCTOPUHU U JOCTHKCHUSIM B 00JIACTH €CTECTBEHHBIX HaYK,
YyBCTBO T'OPJIOCTH 32 POCCUNCKHUE €CTECTBEHHBIC HAYKH,

- TOTOBHOCTh K TIPOJOJDKEHHIO OOpa30BaHWs, TOBBINICHUIO KBaTW(HUKAIIUNA B
n30paHHOW TPOQPECCUOHATBLHON NESITEIBHOCTH C MCIOJIB30BAHUEM 3HAHUN B
00JIaCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIMH B 00JIACTH €CTECTBEHHBIX
HayK IS 4YeJOBeKa M OOIIEeCTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOTHYCCKUC
JIOCTHKEHHsI B 00macTd  (U3MKH, XWMHW, OHWOJIOTHUU IS TIOBBIIICHUS
COOCTBEHHOTO WHTEIUICKTyaJIbHOTO Pa3BUTHS B BbIOpaHHOW MpodeCCHOHATHHOU
JeSTEILHOCTH;

- YMEHHE MpPOAHAIM3UPOBATh TEXHOTCHHBIC TOCIEACTBUS MJIsi OKpYyKaromen
cpenbl, OBITOBOM U MMPOU3BOCTBEHHOM IESITEIILHOCTH YEIIOBEKA;

- TOTOBHOCTh CaMOCTOSATENLHO JOOBIBATh HOBBIE ISl C€0Sl €CTECTBEHHO-HAYYHBIE
3HAHMS C UCTIOJIB30BAHUEM JIJISl TOTO JIOCTYIMHBIX HCTOYHUKOB HH(OpMAINK;

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

- YMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMAaHJE IIO0
pelieHno oO0IUX 3a/1a4 B 00JaCTH €CTECTBO3HAHMS;

MeTanpeaMeTHbIX:

- OBJIAJICHWEC YMCHUSAMH M HaBBIKAMHM pPa3JUYHBIX BHJJIOB I103HABATEIHLHOMN
JESTELHOCTH JUTS U3YUYCHHSI PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;
- TpUMEHEHHWE OCHOBHBIX METOJOB TIIO3HAHUs (HAOJIONEHUS, HAyYHOTO
OKCIIEPUMEHTA) NIl U3yUCHHUsSI PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOUW KapTUHBI
MUpa, C  KOTOPHIMH  BO3HHUKAeT  HEOOXOJIMMOCTh  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 paszziennos u TeM Coneprkanne ydeOHOr0o MaTepuara, JlabopaTopHbie 005 | Ypose
paboThI U MPAKTUYECKUE 3aHATHUS, CAMOCTOSITETIbHAS eM Hb
pabota oOyuaronuxcs, KypcoBasi pabota (IpoeKT) (eciu | 4aco | OCBOE
npeoycCmMompeHwl) B HUS
1 2 3 4
XUMUSA 51
BBenenue 3
Tema 1. CopeprkaHue yuebHoro matepmana 2
Xumuueckast KapTiHa MUpa. Posib XuMu# B )KU3HU COBPEMEHHOTO OOIIECTBA. 1. Xumuyeckas KapTHHa MHpa Kak COCTaBHAs 4YacTh 1
€CTECTBEHHOHAY4YHOW KapTHHbl Mupa. Ponb xumum B
JKU3HA  COBPEMEHHOro  o0IecTsa. IIpumenenne
JOCTH)KCHUM COBPEMEHHOW XUMHHM B TyMaHUTapHOU
chepe NEeSATSIIEHOCTH obrmiecTBa. XUMUYIECKOE
coaepxanue ydeOHOW mucturuinHbel «EcTecTBo3HaHmME»
npu ocBoeHuu crenuanbHocTed CIIO rymaHuTapHOrO
npod st mpodhecCHOHATBLHOTO 00pa30BaHMS.
CamocrosiTenbHas padoTa: 1 2
1. IMoxnroroBuTh pedepaThl U Mpe3EHTAIMH HA TEMBI:
«Pob XMMHUM B JKM3HH COBPEMEHHOTO OOIlecTBa,
MPUMEHEHUE TOCTHKEHUI COBPEMEHHOW XUMUU B OBITY U
MIPOU3BOJICTBEHHOM JICSITEIIBHOCTU YETIOBEKA.
Pazpnen |. 24
O61wwan u HeopraHUYecKas XMMUA
Tema 1.1. CopeprKaHue yue6Horo matepuana: 1
OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHH. 1. BemectBo. AToM. Mosekyna. XUMUYECKUH 3JIEMEHT U 1

dbopmbl ero cymiectBoBaHUsA. [IpocThie U CIOXKHBIC
BemecTBa. OCHOBHbIE 3aKOHbI XuMHH. [lepronnueckuii
3akoH u Ilepmommueckass cucTeMa  XUMHYECKHX




HaumenoBanue paszzienos u Tem Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie 005 | Ypose
pabOTHI ¥ PAKTUICCKUE 3aHATHS, CAMOCTOSATEIIbHAS eM Hb
pabota oOyuaronuxcs, KypcoBasi pabota (IIpoeKT) (eciu | 4aco | OCBOE
npeoycCmMompeHwl) B HUS
sanemenToB JI. 1. Menaeneea. OTkpeiTre u 3HaueHue 113
u [ICXO JI. 1. Menneneena.
IIpakTHYeckue 3aHATHSA 1 2
1. OcHoBHBIE NOHATHS U 3aKOHBI XUMUH
Tema 1.2. IpakTHyecKue 3aHATHS 2 2
ITepuoanueckuii 3axoH u llepuoanueckas cucrema XuMu4ecKux 3eMenToB . U. I.CTpoeHHe aToMa. Hepno AAYECKUI 3aK0H u
Menzeneesa. [lepuoanueckas cucremMa XUuMH4YECKUX 3nemeHToB [ .
Menneneena.
CamocrositeibHast padora: MoxenupoBaame [ICXD JI. WU. 1 3
MenpaeneeBa
Conep:xxanue y4eOHOro MaTepuasia 1 1
1. KoBanenTHas cBsi3b: HeMoJsipHas U nosspHas. MlonHas
cBa3b. KaTmoHBI M aHMOHEBEL MeTamndecKkas CBS3b.
Tema 1.3.
BonoponHas cBs3b.
CrtpoeHue BemecTna.
IIpakTHYecKHe 3aHATHSA 1 2
1. Crpoenue BemniecTBa. Buibl XuMudeckoi cBsi3H. THITBI
KPUCTAJUTMYECKUX PELIETOK.
Tema 1.4. CopeprKaHue yuebHOro matepuana 2 1
Boaa. PacTeopel. 1. Bona B mpupone, ObITY, TEXHUKE U Ha TPOU3BOJICTBE.
du3nyecKnue U XMMUYECKUe CBOMCTBA BOJIbl. OnpecHEHUE
BOJIbI. ATrperaTHble€ COCTOSIHUSI BOJbI M €€ MEePEeXOIbl U3
OJIHOT'O arperaTHOro COCTOSIHUS B APYroe.
IIpakTHYeckue 3aHATHSA 2 2

1. T'mnponus. Peakuuy HOHHOTO OOMEHa.




HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

2. OrmpeneneHue MacCOBOW  JOJM  PAaCTBOPEHHOTO
BEILIECTBA B PacTBOPE.

CamocrosiTesibHasi padora:

1. BrblnojHeHuWe NUCBMEHHOTO aHauu3a  y4eOHOMU
JIUTEPATYpPBI, NPAKTUUYECKUX 3a1a4 M TECTOBBIX 3aJaHUU
o BonpocaM: «Bona Bokpyr Hac. PactBopeHne TBepabIX
BEILLIECTB M ra3oBy»; «JlucnepcHsle cucremsl. [Iponeccel,
IIPOUCXOMSIINE B pACTBOPAX).

Tema 1.5.
XUMHUYECKUE PEaKIINH.

Conep:xkaHue yue0HOT0 MaTepuaJa:

1. Tlonartue o XuMHUecKOll peakuumu. THUIBI XUMHYECKHX
peakunii. CKopocTh peakuuu U (akTOpbl, OT KOTOPHIX OHA
3aBHCHUT.

CamocrosiTesibHas padora:

1. BeimonHeHWEe MUCHMEHHOTO aHaiwW3a Y4eOHOU
JUTEPATYPBI, NMPAKTUYECKUX 3a0a4 M TECTOBBIX 3aJaHHUU
no teMaM: «Knaccudukanust XuMU4eCKUX peaKiuii».

Tema 1.6.
Kiaccudukanmsi HeopraHm4ecKux
COE€IMHEHUN U UX CBOMCTBA.

Conep:kaHue y4eOHOT0 MaTepuaJia:

1. Knaccudukanusi HEOPraHUYECKHMX COEIMHEHUN U HX
cBoiicTBa. OKCU/IBI, KUCIIOTBI, OCHOBaHUsA, coiu. [lonsitue
o runaponusze coiyieid. Cpelna BOJHBIX PAaCTBOPOB COJICH.
Bonpopoansiit nokazarens pH pactBopa.

HpaKTI/IquKI/Ie 3aHATHUA

1. Onpenenenue pH pactBopa coseit

CaMmocrosiTeibHasi padoTa: BrinosHeHHe MUCHMEHHOTO
aHanmu3a y4yeOHOW JHMTepaTyphl, MPAKTUYECKUX 33734 U




HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

TECTOBBIX  3amaHmii 1o Tteme: «Knaccupukamus
HEOPraHWYECKUX COCIMHEHUN U UX CBOMCTBAY.

Tema 1.7.
Meraniael. Hemerasuibl.

Conep:xaHue yue0HOro MarepuaJia:

1. OOmue ¢u3nMuecKue M XUMHUYECKHE CBOHCTBA METAJUIOB.
OOmasi XxapakTepuCTHKa TJIaBHBIX MOATPYIN HEMETAUIOB Ha
MpUMepe TajoreHoB. BaxkHeWilne COEIUHEHUS METaAJIOB U
HEMETAJUIOB B NPUPOJE U XO3AMCTBEHHOW JAESATEIbHOCTH
YeJIOBEeKa.

HpaKTI/IquKI/Ie 3aHATHUHA

1. Mertamnbl. B3aumojeiicTBue METAIIOB C pacTBOpaMH
KHUCJIOT U COJIeH

CamocrositeibHas padora:

1. BeimonHeHWe TUCHPMEHHOTO aHaiW3a Y4eOHOU
autepatrypel 1o  Bompocy: «Koppo3uss  mMertanios.
Cnnasbiy.

Pasnen 2.
Opranuveckasi XumMus

24

Tema 2.1.

OCHOBHBI€E TTOJIOKEHMS
TEOPUH CTPOCHUSA
OpPraHn4CCKux
COCIIMHCHHUM.

Copnepxxanue yueOHOro MmarepuaJia

1. Opranunueckue coeauHeHusi. OCHOBHBIE MOJOXKEHHS
TEOpUH CTPOCHUS OpraHUYECKUX COCIMHECHUII.
Muoroo6pa3ue opranudeckux coeauHeHuit. I[lonsarue
HU30MEPHUH.

IpakTnyeckmne 3aHATHSA

1. Crpoenue OpPraHUYECKUX COCTUHEHHIA.
Knaccudukanus. M3omepus. Homenxkiatypa.

10




HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

2. KauecTBeHHBI aHAIM3 OPTaHUYCCKUX COCAMHCHUU
(OOHnapyxeHue yriaepoja U BOAOPOaA).

CamocrosiTesibHasi padora: BrinosiHeHME MUCEMEHHOTO
aHanu3a y4eOHOU nuTepaTyphl, MPAKTHUECKUX 3a1ad U
TECTOBBIX 3aJaHuil 1o Teme: «['oMonorudyeckuid psia
AJIKaHOBY.

Tema 2.2.
YrieBoaopobl.

Conep:xxanue yueOHOro MaTepuasa

1. TIlpenmenbHble W HENpPEIENbHBIC  YTIIEBOJOPOJIBI.
Peaknus nonumepusanuu. [ IpupogHaeie HUCTOYHUKHU
YTJIEBOIOPOIOB. YrneBoaopos Kak OCHOBa
MEXIYHApOAHOTO COTPYIHUYECTBA H BaYKHEHIINN
UCTOYHUK (hopMupoBaHus Oropkera PO.

IIpakTHyeckne 3aHATHA

1. VrneBojoponpl: MOJIydeHHE M CBOICTBA STHJICHA.
CaolicTBa 6eH301a

2. Pemenue pacyeTHBIX 3a7a4 M TECTOBBIX 3aJaHUMN I10
TeMe «YTIIEBOJIOPOIBD».

CamocrositeibHas padora:

1. BeimonHeHWe MUCHPMEHHOTO aHanW3a Y4eOHOU
JUTEPATYpPhl, MPAKTHUECKUX 3a7a4 M TECTOBBIX 3aJlaHUU
no teme: «M3oMepus W HOMEHKJIATypa HENpeIeIbHBIX
YTJIEBOIOPOAOBY.

Tema 2.3.

Kucnoponcoaepxkamiue

OpTraHHUYCCKUC

Conep:kanue y4e0HOro MaTepuaa

1. [IpencraBuTeNH KUCIOPOACOACPIKAIIMX OPTraHHUECKUX
COCMHEHUN: METWIOBBIA W  JTWIOBBIM  CIUPTHI,

11




HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

BCIICCTBA.

TIIALEPUH, YKCYyCHasl KHUCIIOTAa. JKUpBI KakK CIIOKHBIC
3¢upsl. YTICBOIHI.

IIpakTnyeckne 3aHATHS:

1. ITIpakTrueckas pabota « CupThI»;

2. Pemenwe nOpakTUYECKUX 3aJaHUM O  Teme
«Kap6oHOBBIE KHCTOTHD».

3. KapOoHOBBIE KHCIOTHI (PacTBOPUMOCTH KapOOHOBBIX
KHUCIIOT B BOJC, B3aUMOJCHCTBHE C MeETaUIaMH.
[Tomyuenue cinoxHOTO Ahupa)y.

CamocrosiTesibHas padora:

1. TloarotoBka pedepara W Npe3CHTANUH HA TEMBI:
«ANKOTONH3M, €ro TMOCIEACTBHA U  TPERyNPEkKICHUE;
«lIpuMeHEeHME YKCYCHOM KHUCIIOTBI Ha OCHOBE CBOMCTB.
Crnoxsble 3QUpHl B NpUPOAE, MX 3HAUYCHUE»; «3HAYCHHE
YTIIEBOJIOB B JKUBOW MIPUPOJIE U KUZHU YETIOBEKAY.

Tema 2.4.
AzoTcojepkaiue
OpraHn4ceCcKuc
BEIIECTBA.
IImacTmaccel

X BOJIOKHAa

Conep:xxanue yueOHOro MaTepuasa

1. AzoTcoaeprkaniue opraHu4ecKue COeAMHEHUsI. AMUHBI,
aMUHOKHCIIOTHI, Oenku. CTpoeHne ©u OHOJIOTHYECKas
¢bynkumst 6enkoB. [ToHAaTHE 0 TUTACTMAaccax U XUMHUYECKHUX
BOJIOKHAX. HarypanbHsie, CHHTETHYECKHE n
HCKYCCTBEHHBIE BOJIOKHA.

IIpakTHyeckue 3aHATHS:
1. AMuHBI, aMHUHOKHCIOTHI, Oemkm:  OOparmmas ®
HeoOpaTuMas JeHaTypanu3aIus OeIKOB.

CamocrositeibHas padora:

12




HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

[ToaroroBka pedeparoB u cooduieHuil Ha Temy: «Ponb
0enkoB B kuBOIl npupoae»; «I[IpuMmeHenrne noaumepos B
NOPUKIAJHOM M KJIACCHMYECKOM  HM300pa3sUTEeNbHOM
HCKYCCTBEY.

Tema 2.5.

XuMus ¥ OPraHu3M 4ejioBeka. Xumusi B ObITY.

Conep:xanue yueOHOro MaTepuaJia

1. Xumuueckue OdJIEMEHTHI B OpraHu3Me 4YelOoBeKa.
XojecTepuH M €ro poJib B 3J0pPOBbE UEJIOBEKA.
MuHnepanbHble  BeIIeCTBA B  MNPOAYKTaX  IUTaHUS,
numieBble go0aBku. COanmaHcHpoBaHHOE TUTaHWe. Boxa.
KagecTBO BOJIEI.

IIpakTnyeckune 3aHATHSA

1. ITumeBsie 106aBKku E B MUIIEBBIX TPOAYKTAX.

2. OOHapy>keHUe BUTAMUHOB B MIPOIyKTaX MUTAHHUS.

Py0Gexnbiii KOHTpPOIb Nel

CamocrosiTeabHas paﬁoTa:

1. TloaroroBka pedepaToB M Mpe3eHTAUUN Ha Temy
«X¥UMHSI 1 OpraHu3M 4eloBeKa. XUMHS B ObITYY.

2. Coc 2. CocraBneHue KpOCCBOpAa Ha TEMY:
«BuTamMuHBD).

OU3SUKA

51

BeepeHue

Tema 1l

dusmka - pyHaameHTaNbHasA HayKka o npupoge. EctectBeHHO-
Hay4HbIX MeTOh, NO3HAHWA, ero BO3MOMKHOCTM W TpPaHULbI
NPUMEHUMOCTMU.
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

Pasgen 1. MexaHuKa

Tema 1.1. Kunemaruka

Coaep:xxaHue yueOHOro MaTepusia

Mexannueckoe  aBwkeHue. llepememenue.  IlyTs.
Ckopoctb. PaBHOMEpHOE NPSIMOIMHEWHOE JBUKECHHE.
VYckopeHue. PaBHOnEpeMeHHoOE IIPSIMOJIMHEMHOE
nmwkenne. CpobOomHoe maaeHue. JIpwkeHue Tena,
OpOILIEHHOTO MO/ YIJIIOM K TOpPU30HTY. PaBHOMepHOe
JIBUKEHHE 110 OKPY>KHOCTH.

Tema 1.2. 3axkousl Mmexanukn Heotona

Conep:kaHue y4eOHOT0 MaTepua

ITepBoiii 3akoH Hprotona. Cuia. Macca. HWmmynbc.
Bropoii 3axkon Herorona. OCHOBHO# 3aKOH KJIaCCHYECKOU
nuHamuku. Tperuid 3akoH HptotoHa. 3akoH BcemupHoro
TaroreHus. I'paBurannonHoe noine. Cuia Tsbkectu. Bec.
Cnioco6nI n3mMepeHust Macchl Tel. CUITbI B MEXaHHKE.

Tema 1.3. 3aK0oHbBI COXpaHEeHUsI B MeXaHUKe

Conep:xxanue yueOHOro MaTepusia

3aKkoH COXpaHEHHUsS HMIyJibca. PeakTHBHOE JBHUKEHHUE.
Pabora cunel. PaboTa moTeHIMAIBHBIX CUJI. MOIIHOCTS.
Oueprusi. Kunernueckass osueprus. [loTeHuumanbHas
SHEpPrusa. 3aKOH COXPAaHCHHUS MEXAHUYECKOW HSHEPTHH.
[IpruMeHeHne 3aKOHOB COXPaHECHMUSI.

IpakTnyeckune padoThl

1. Pemenne 3amay mmo reMe «MexaHHKa.

CaMocTosiTeJIbHAS pabora: Pemenue 3aja4,
cocraBiieHue o00oOIaromeii Tadmumnel no TemMe «Bumsl
JBWKEHUS», COCTABIEHHE KpOCCBOpJa IO pasleny
«MexaHuKay

Pasgen 2. OCHOBbI MOJIEKYNAPHOIN GUSUKK U TEPMOAUHAMUKMN

12

Tema 2.1. OcHOBBI M0JIEKYJISAPHO-KHUHETHYECKOI TeOpPHH

Conep:xxanue yueOHOro MaTepusia
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

WNneanpHpiii Ta3. OCHOBHBIE TOJOKEHUS MOJIEKYJISPHO-
KMHETUYECKOW Teopuu. PasMepsl M macca MOJIEKYd H
atomoB. bpoyHoBckoe mpmwxkenue. Huddysus. Cunbl u
JHEPrus MEXXMOJIEKYJIIPHOrO B3auMoaeicTeus. CTpoeHue
ra3oo0pasHbIX, JKHIKUX U TBepAsix Tei. Ckropoctu
JBIKCHMSI MOJIEKYJ M HMX HW3MepeHue. MneanpHblii ras.
JaBnenue raza. OCHOBHOE YypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu raszoB. Temmeparypa u ee
u3Mepenue. [a3oBble 3aKOHBL. AOCOJIOTHBIA  HYJb
TEMIIEPATYPHl. YPAaBHEHHUE COCTOSIHMS MACAIBHOIO Trasa.
MounsipHas ra3oBasi IOCTOSIHHASL.

CamocrositenbHas padora:

Hanmcanne pedepata Ha Temy «M.B. JlomoHocOB —
0CHOBONOJI0KHUK MKT»

Hanmcanue noknana mo teme «Kpucramisl u amopdHbIe
BEIIIECTBA»

CocraBnenue CpaBHUTEIHHOMN TaOIUIIBI
«Kpucramnuyeckue u amopdHble Tesay

Tema 2.2. OcHOBBI TEPMOANHAMHUKH

Conep:kaHue y4eGHOT0 MaTepuia

OCHOBHbBIE TIOHATHUS W  ONpejAesieHus. BHyTpeHHss
SHEPrusi CUCTEMbl. BHYTpeHHssT JHEpPrus HACaIbHOIO
raza. Pabora u temnora kak (GOpMbI Mepenadydl dHEPTUH.
TermmoeMKoCTh. YaenbHas TEMIOEMKOCTh. Y pPaBHEHUE
TeruioBoro Oananca. [lepBoe Hayano TepMOIMHAMHKH.
Anuabatubiii mporecc. [IpuHIMN ACHCTBUS TEIJIOBOM
mamuHbl. KIIJ] temnoBoro npurarens. Bropoe Hauano
TEPMOJIMHAMUKH. TepMoguHamuueckas IIKaja
TeMIeparyp.  XOJOJWIbHbIE  MalluHbBI.  TeroBbIe
neuratenn. OXpaHa IpPUPOIBIL.
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

Tema 2.3. CBoiicTBa maposn

Coaep:xxaHue yueOHOro MaTepusia

CaolicTBa napos. Mcnapenue u KOHIEHCALNS.
HacpienHsiii nap u ero cBoiictsa. AGCONMIOTHAS U
OTHOCHTEIIbHAs BJIAXKHOCTb BO3JyXa. TOYKa pOCBHL.
Kunenune. 3aBUCHMOCTb TeMIIEpaTypbl KUIIEHUS OT
nasieHusd. [leperpeTsiii map ¥ €ro MCIOJIb30BAHUE B
TEXHUKE.

Tema 2.3. CBolicTBa KUIAKOCTEH

Conep:kaHue y4eOHOT0 MaTepua

XapaKkTepUCTUKA )KUJIKOIO COCTOSHHS BEUIECTBA.
[loBEepXHOCTHBIH CIIOH KUIKOCTH. DHEPrHs
IIOBEPXHOCTHOTO CJIOS. SIBIEHMS Ha rpaHMIE KUIKOCTH
¢ TBepAbIM TeaoM. KanusuisipHele sBJICHUS.

Tema 2.3. CBolicTBa TBepPAbIX TeJl

Conep:kaHue y4eOHOTro MaTepuia

XapaKTepucTUKa TBEPAOIO COCTOSIHUS BEILECTBA.
VYupyrue cBoiicTBa TBEpbIX Tell. 3akoH ['yka.
MexaHndeckue CBOMCTBa TBEPABIX Tell. TermnoBoe
paclIMpeHne TBEPAbIX TEN U KuaKocTel. [lnaBnenue u
KPUCTAJUIN3ALIUS.

IIpakTH4eckune padoThl

2. Pemienne 3amad mo reme «OCHOBBI MOJICKYJISIPHOU
(bU3KMKY U TEPMOAMHAMUKI.

Paznen 3. DaekTpoAnHAMHUKA

10

Tema 3.1. DiekTpUUecKoe noJie

Conep:xxanue yueOHOro MaTepusa

OnexkTpuueckue 3apsiibl. 3aKOH COXpaHEHUs 3apsja.
3akon Kyiona. Onexrpuueckoe nose. HanpspkeHHOCTb
ANEKTPUYECKOro mnois. [IpuHOuI cyneprno3unuu ImoJIeH.
Pabora cun snexkrpocratnueckoro monsd. I[loTeHumain.
Pa3zHocTh MIOTEHIIUAJIOB. OKBHIIOTCHIIHAIEHBIC
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

IMOBCPXHOCTH. CBs3b MCXKOY HAIpPsA>KCHHOCTBIO n
pPa3HOCTHIO  TMOTEHIMAJIOB  AJICEKTPUYECKOTO  TOJIS.
JuanekTpukd B dJICKTpUYecKoM Toje. [lomsipusamnus
JMDJICKTPUKOB. [IpOBOJHUKK B AJIGKTPHUUECKOM TIOJIC.
Konnencaropsl. CoeqriHEHHE KOHACHCATOPOB B OaTapero.
DOHeprus  3apsDKEHHOTO  KOHJAEHcaTtopa.  DHeprus
AIIEKTPUYECKOTO TIOJISL.

Tema 3.2. 3aK0HBI MOCTOSHHOI0 TOKA

Coaep:xxanue yueOHOro MaTepusa

YcnoBus, HeoOXoauMmble ISl  BO3HUKHOBEHHS |
NoJJIepKaHUsl dJieKTpuueckoro Toka. Cuna TokKa H
IUIOTHOCTH TOKa. 3akoH Oma 11t yuactka nenu6es D/C.
3aBUCUMOCTh  DJIEKTPUYECKOTO  COTMPOTUBICHUS  OT
Marepuana, JUIMHbl U IUIOHIAJAM IONEPEYHOr0 CEUYEHUs
MIPOBOJIHUKA. 3aBHUCHUMOCTD INEKTPUUYECKOTO
CONPOTUBIICHUS  MPOBOAHUKOB  OT  TEMIEPATYpHL.
DNEeKTPOABMKYINAsi CUjIa MCTOYHHMKA TOKa. 3akoH Oma
qns nonHod  uenu.  CoeauHeHUWE  MPOBOJIHUKOB.
CoenuHeHne WCTOYHUKOB DJIEKTPUYECKOW HSHEPIHH B
Oarapero. 3akoH [Ixoyns — Jlenna. PaGota u MomIHOCTD
AIEKTPUYECKOTo ToKa. TemnoBoe AeHCTBUE TOKA.

Tema 3.3. DileKTpUYeCKHI TOK B MOJYNPOBOJHHKAX

Conep:xxanue yueOHOro MaTepuia

CobcTBeHHas POBOJUMOCTb
[TosryTpOBOIHUKOBBIE IPUOOPHI.

IIOJIYIIPOBOTHUKOB.

Tema 3.4. MarautHoe moJie

Conep:xxanue y4eOHOro MaTepusia

Bexrop wuwHAayknmum  MarHutHOro mois.  [leicreue
MarHuTHOTO II0Js1 Ha MPSAMOJUHEHHBI NPOBOAHUK C
TOKOM. 3akoH Awmmepa. BzaumopaeilcTBue  TOKOB.
MarauTtHelii  1oTOK. Pabora 1o  mepeMenieHuro
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HaumenoBanue paszzienos u Tem Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie 005 | Ypose
paboThI U MPAKTUYECKUE 3aHATHUS, CAMOCTOSITETIbHAS eM Hb
pabota oOyuaronuxcs, KypcoBasi pabota (IIpoeKT) (eciu | 4aco | OCBOE
npeoycCmMompeHwl) B HUS
MPOBOJHMKA C TOKOM B MAarHuTHOM Tone. JleiicTBue
MarHMUTHOTO TIONS Ha JABWXKymuics 3apsan. Cuna
Jlopennia. OnpeneneHue yaeabHOro 3apsiaa. Y CKOPUTEIH
3apsKCHHBIX YaCTHIIL.
Tema 3.5. DileKTpOMArHUTHASI HHAYKIUSA CoaeprxaHue y4eOHOT0 MaTepuJia 1 1
DJeKTpOMarHuTHas WHAYKIUSA. BUXpeBoe a1eKTpuaeckoe
nosie. CaMOMHAYKIMSI. DHEPTUsI MATHUTHOTO TOJIS.
IIpakTHyeckue padoTbl 2 2
3. Pemienue 3a1a4 1o teme «DIEKTPOJIMHAMUKAY.
CamocrosiTenbHas padora: [TonroroBka pedepara: 4 3

1.Ilpumenenue aekTposiM3a B TexHHKe. [IpeBpamieHue
XUMHYECKON SHEPTUU B JIIEKTPUAYECKYO.
["anpBaHnMYeCKUE STIEMEHTBI. AKKYMYJIISTOPHI.

2. Tunbl caMOCTOSATENBHOTO pa3psiia U UX NMPUMEHEHHE B
TexHuke. MonHus. 3ammta OoT MoJHMH. [IprumeHeHue
IIa3MBbI.

3.ONeKTPOHHBIE JIAMIBL: JHOJ, TPUOA. DJICKTPOHHBIC
My4Kd. DJIEKTPOHHO-TyueBas TpyoKa.

4 BuxpeBble TOKU. Pojib MAarHUTHBIX TOJIEH B SIBICHUSX,
npoucxoasamux Ha CosHie.

5.CaMOMHAYKIUS, B3AMMOWHIYKIIHS: IPUMCHEHUE.
6.ABTOKOIE0AHMUS. I'enepatop He3aTyXarolux
KOJIEOAHHUH.

7.3Byk. CxopocTb 3ByKa. YiubTpa3Byk. IIpumenenue
yIbTpa3ByKa.

8.MuTepdepeHnus B TOHKUX TUIeHKax. [1oyocekl paBHOM
TOJIIIIVHEI, Komabpna Hrrotona. Hcnonp3oBanue
uHTeppepeHM U TUPPaKIUd B HAyKe U TEXHUKE.
ITonsiTe 0 rosorpadumu.
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

9.0nbIT Kynona c KpYTUJIbHBIMU BECAMM.
OKBUIMOTEHUUAIBHbIE  MOBEPXHOCTU.  DIEKTPUUYECKOE
CMelIeHne. DIEeKTPOCTaTHIeCKas 3allnTa.

10.TemioBoe  neiictBue TokKa. CBEpXIPOBOAUMOCTb.
M cTOYHHKN TOCTOSHHOTO TOKA.

11.Pabora Bbixoma. TepmodneKTpUUYECKUE SIBICHHUS.
KonTakTHas pa3HOCTh NOTEHIHUAJIOB. TepMOIapshl.
12.OHepreTuyeckrue ypoBHU U SHEPTETUUECKHUE 30HBI, P-N
u p-n-p MepPeXoIbl B MOJTYTIPOBOTHUKAX.
[TomynpoBOIHUKOBBIE PUOOPHL.

13.Marautochepa 3emnnm u ee B3aMMOJICHUCTBHE C
COJIHEYHbIM  BeTpoM.  KpuBas  HaMarHu4MBaHUA.
Temnepatypa Kropu.

14. Toxu BbIcOKOW wyacToThl. IloHsATHE O TpexdazHoM
toke. [lonmydenue, mepemaya W paclpeieiieHHe
3JIEKTPO3HEPIUU B HAPOJIHOM XO3SIICTBE.

15.ITlpumeHeHre 3/M BOJH: TEIECBUICHHUE, PAIHOIOKAIIHS,
paauoactpoHoMus. Ha3HaueHue OCHOBHBIX  OJIOKOB
paauonpueMHHUKA

Pasaen 4. KonebaHua v BO/HbI

Tema 4.1. MexaHn4ecKue KoJIe0aHUA

Coaep:xanue y4eOHOro MaTepusia

KonebatenbHoe aBmxenue. ['apMoHHUECKHE KONEOAHMS.
CBoOOJIHBIE MeEXaHUYECKHEe KoyicOaHus. JImHelHbIe
MeXaHM4YecKue KolebarenbHble cucTeMbl. IIpeBparenue
SHEPruM Ipu KojedarenpHOM JBUXKEHUH. (CBOOOIHBIE
3aTyXarllue MeXaHW4Yeckue KojeOaHus. BriHyXIeHHBbIE
MeXaHUYeCKHe KojieOanus.

Tema 4.2. Ynpyrue BoJIHbI

Coaep:xxanue yueOHOro MaTepusia
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

[lonepeunble W NOPOAOJBHBIE BOJHBL. XapaKTEPUCTHKU
BOJIHBI.  YpaBHEHHE  IIJIOCKOW  Oerymieil  BOJHBI.
Wutepdepentmst BomH. [loHsATHE O aUQpakuuu BOJH.
3BYKOBBIE BOJHBI. YJIBTPa3BYK U €r0 NPUMEHEHHUE.

Tema 4.3. DjIeKTPOMArHUTHbIE KOJIeOAHUS U BOJHBI

Conep:xaHue y4eGHOT0 MaTepuia

CBobonHbIe JJIEKTPOMarHUTHBIE KojeOaHusl.
[IpeBpamienre »Hepruv B KOJEOATETBHOM KOHTYDE.
3aryxarolue 3JeKTpOMarHuTHele KonebaHus. ['eneparop
He3aTyXaroluX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.
Briny>xaeHnblie anekTpudeckue konedbanus. [lepeMenHslit
Tok. ['eHepaTtop mnepemeHHOro Toka. EMKocTHOE H
WHJIYKTUBHOE COIPOTUBIICHUSI IEPEMEHHOTO TOKA. 3aKOH
OMma 11 3NEeKTPUYECKOM Lenu IEepeMEHHOI0 TOKa.
PabGora u MoIHOCTH MEepeMeHHOro Toka. ['eHepaTopsl
toka. Tpanchopmatopbl. TOKM BBICOKOM YacTOTHI.
[Tonyuenue, nepeaaya u pacnpeneneHue
AIIEKTPO3HEPTUH.

DONEKTPOMarHUTHOE TOJie Kak OcCOObI BHA MaTepHH.
OnexTpoMarHuTHbIe BoJHBL. BuOparop I'epua. OTKpbITHIiM
KoneOaTenbHblil  KoHTYp. W300perenne pamuo A. C.
ITonoBemm. Ilomstme o paguocssaAsu. Ilpumenenue
3JEKTPOMAarHUTHBIX BOJIH.

IIpakTnuyeckue padoTbl

4. Pemenue 3a1a4 mo tTeMe «Kose0aHust U BOJHBI».

CamocrositesqibHas padora: [logroroska pedepara:

1. MexaHuueckue KojaeOaHus

2. DNEKTPOMarHUTHBIEC KOJICOaHuUs

3. IIpousBomctBO, mepenaya, M  HCIOJIb30BaHUE
NIEKTPUUECKON SHEPTUU
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

4. MexaHN4eCKHE BOJITHBI
5. DJIEKTPOMarHuTHHIE BOJIHBI

Pa3zgea 5. Onruka

Tema 5.1. I[lpupoaa cBera

Conep:kaHue y4eGHOr0 MaTepuia

CKopoCTb pacipoOCTpaHEHUsI CBETA. 3aKOHBI OTPaKEHUS U
npesnomiuenust csera. [lomHoe orpaxenue. JIuu3bl. [na3
KakK ontuyeckas cucreMa. Onrudeckue npudopsl.

Tema 5.2. BoJ1HOBBIE CBOMCTBA CBETA

Conep:kaHue y4eOHOTro MaTepuia

Nutepdepentius cBera. KorepeHTHOCTh CBETOBBIX JTyYCH.
WutepdepeHist B TOHKUX IUIEHKax. [lomocel paBHOM
TOJIIIAHEI. Kompna Hrrotona. Hcnonp3oBanue
uHTEepEepeHINY B HayKe U TexHuke. /ludpakuus cpera.
Hubpakimus Ha mead B HapajuledbHBIX — JIydax.
Hudpakuuonnas pemerka. llonstue o ronorpaduu.
[Tonsipuzanusa mnomnepeunbix BosH. [lonspuszanusi cBera.
[BoriHoe myuenpenomiieHue. Ilomspounsl. Jlucnepcus
cBeta. Buasl ciektpoB. CrniekTpbl ucnyckanusi. CreKTphI
HOTJIOIIeHHsI.  YIbTpaduoiIeToBoe H  UH(paKpacHoe
m3nydeHusi. PentrenoBckue syun. Mx nmpupoma u
CBOMCTBA.

IIpakTHyeckune padoTbl

5. Pemmenne 3aJa4 110 TCMC «Onruka».

CamocrosiTe1bHAs padora: Odopmiienne
TEMaTHYECKOTr0 KOHCIIEKTa 0 TeMe «JIMH3bI»;
CocraBnenne oOoOmaromeit  tabmuipsl  «BoTHOBEIE
CBOICTBA CBETa»;

CocraBnenne  mpe3eHTauuu 1o  TemMe  «Bunsl
JIEKTPOMArHUTHBIX M3JTy4CHUID
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)

O0B
eM
4aco

Ypose
Hb
0CBOE
HUs

Pasaen 6. dnemeHTbl KBaHTOBOW GU3UKU

Tema 6.1. KBanToBasi onTuka

Conep:xxanue yueOHOro MaTepusia

KBanToBas runoresa Ilnanka. @otoHbl. BHemHui
¢doroanexrpuueckuit 3pdext. Buyrpenuuit hporodpdexrt.
Tunsl GOTO3J1EMEHTOB.

Tema 6.2. duzuka aroma

Conep:kaHue y4eOHOTo MaTepua

Pa3Bute  B3rIsO0B  HA  CTPOCHHME  BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIHEKTpax BOAOPOJA.
SAnepuas monens aroma. OnbiTel D. Pesepdopna. Moaenb
atoma Bojoposa no H.bopy. KBaHtoBble renepaTopsl.

Tema 6.3. ®u3uka aTOMHOTO siApa

Conep:kaHue y4eOHOT0 MaTepuJa

EctecTBeHHas panOaKTUBHOCTh. 3aKOH PaJUOAKTUBHOTO
pacnana. CrnocoObl HAOMIOAEHUS UM pPErucTpalyu
3apspkeHHBIX 4actull. Oddexr BaBunoBa — Yepenkosa.
Ctpoenue aToMHOTO sapa. JledekT Macchl, SHEPTHUs CBA3H
U YCTOMYMBOCTb AaTOMHBIX sAep. SlnepHble peakLuH.
HckyccTBeHHass paJMOaKTHUBHOCTh. JleneHue TsKenbixX
anep. Llennas sinepHast peakuus. Ymnpapisemas ILENHas
peakuusd. Snepueiii peaktop. [lonydyeHue paanoakTUBHBIX
M30TONOB U MX NpuUMeHeHue. buosornueckoe neicrue
PAAMOAKTUBHBIX U3JIyUYECHHUU. DJIeMEHTapHbIC YaCTULIBI.

IIpakTnyeckue padoTbl

6. Pemenne 3a1a4 «2eMeHTHI KBAHTOBOM (DU3UKI».

PyGexublii KOHTPOJIb Ne 2

CamocrosiTeibHasi padora: [loaroroBka pedepara:
1.Buytpennnii pororddext. Tunsl HhoTod1€MEHTOB.
2.]lonsTHE O KBaHTOBBIX TIeHepaTopax. [IpumeHeHue
nazepoB. [loHsitue o0 KBaHTOBOM MexaHHMKe. OTKpBITHE
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HaumeHnoBanue pa3neiioB u Tem

Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)
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nporoHa W HewWrpoHa. CrmocoObl HAOMIOICHUS W
PETUCTpALMU 3aPSKEHHBIX YACTHII.

3.IlonydyeHne  paguOAaKTUBHBIX  M30TONOB U MX
npUMeHeHue. buonorndyeckoe NeiicTBUE paglMOaKTUBHBIX
U3IIy4CHUM.

[ToaroroBka pedepara:

l.YnerpaduoneroBoe u wuH(DpakpacHOEe HIITyUCHHS.
Pentrenosckue nyun. x npupoa u cBOHCTBA.
2.TeroBoe  M3Iy4yeHUE M  €ro  XapaKTEPUCTUKH.
JlromuHecneHus. XUMUYECKOE JIEHCTBUE CBETA.
3.Yupasnsiemas siiepHas peakius. SIaepHblid peakTop.

BNOJIOI'Us

99

Pasznea 1.

buonorus — COBOKyImHOCTb HayK O HBOM MPHUPOJIE.

Tema 1.1.
MeToabl HAYYHOT O

MO3HAHUSA B OMOJIOTHH.

CopepkaHue yuebHoro matepuana

1. XKuBas mnpupoma Kak OOBEKT H3y4eHHs OUOJIOTHH.
MeTopl uCCIeI0BaHMS )KHBOW MPUPOJIBI B OMOJIOTHUH.

2. Onpenenenue xu3Hu. OCHOBHBIC NMPU3HAKH YKHBOTO.
YpoBHU oOpraHuzal  KU3HU. MeTolIbl HU3Y4YECHHUS
OHOJIOruY. 3HaYeHUEe OUOJIOTUH.

IIpakTHyeckne 3aHATHA

1. YpoBHU opranuzanuu XUBOW MaTEPUH.

CamocrosiTenbHas padora: [lonroroBka pedepaToB Ha
TeMy: «COBpeMEHHbIE METOJbl  MCCIEIOBaHHUA B
Ouosoruu.
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Pasznen 2.
Kiaerka

14

Tema 2.1.
HcTopus n3ydeHus KICTKH.

Conep:kanue y4e0HOro MaTepuasa

1. OcHoBHBIE TIONIOKEHUs KJIeTOUHOU Teopun. Kierka -
CTPYKTYpHO-(QYHKIIMOHANbHAS (dJIEMEHTapHas) €AMHUIIA
JKA3HUA.

CamocrosiTesibHasi paboTa: BrinojiHeHne MUCbMEHHOTO
aHanu3a YyuyeOHoW sureparypsl Teme: «Kierka —
QJIEMCHTapHad €AUMHHIAa CTPOCHUSA U KU3HECACATCIbHOCTU
OpPTaHU3MOBY.

Tema 2.2.
CrpoeHue KIeTKH.

Coaep:xanue yueOHOro MaTepuasa

1. TIpokapuoThl M SyKapuoThl - HH3IIME U BBICIINE
KJIETOUHble  OopraHu3Mbl. OCHOBHBIE  CTPYKTypHBIE
KOMITOHEHTHI KJIETKH 3yKapHuoT.

2. Knerounoe sapo. DyHKIUS sjpa:  XpaHCHHE,
BOCIPOU3BEICHUE u nepegaya HACJICICTBSHHOU
uHopMaIuK, PEryJsalus XHMHYECKOW AaKTUBHOCTH
KJICTKH.

3. Crpykrypa u (yHKIMH XpOMOCOM. AYTOCOMBI H
MI0JIOBBIE XPOMOCOMBI.

HpaKTI/IquKI/Ie 3aHATHUA:

1. «OcHOBHBIE CTPYKTYpHbIE KOMIIOHEHTBI KIJIETKI.
CrpoeHue KIeTKH, OCHOBHBIE OPraHOUABI U UX (DYHKIIMH.

2. «CpaBHeHME CTpPOEHHUS KJIETOK pacTeHU W
XKHUBOTHBIX». HabmoneHue KJIETOK pacTeHul u
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Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie
paboThI ¥ MPAKTUYECKHUE 3aHSATHSI, CAMOCTOSTEIIbHAS
pabota oOyuaronuxcs, KypcoBas pabota (IpoeKT) (eciu
npeoycCmMompeHwl)
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JKUBOTHBIX oA MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OlHACAHHE.

CamocrosiTesibHasi padoTa

1. 3Banonauute Tabmuuy «CrtpoeHue u  (YHKIMH
OpPTraHOMJIOB KIIETKI.

2. IlomrotoBka pedepatoB Ha Temy: «CoBpeMEHHBIE
METOBI HCCIIEIOBAHUS KICTKI».

Tema 2.3.
Bbuonornueckoe 3HaueHne XuMUYECKUX DJIEMEHTOB.

Conep:xaHue y4e0HOro MaTepuaJia

1. Heopranuueckue BelecTBa B cocTaBe kieTku. Poisb
BOJIbI KaK pacTBOPUTENIE MU OCHOBHOIO KOMIIOHEHTa
BHYTPEHHEN Cpelibl OPraHU3MOB.

2. VYrneBombl u aunuael B kietke. CTpykrypa u
ouonornueckne ¢ynkmuu 20  OenkoB.  CrpoeHue
HYKJICOTHIOB M CTPYKTypa NOJHUHYKICOTHAHBIX Lenen
JHK u PHK, AT®.

CamocrosiTesibHasi padora:

1. BrinonHeHHWEe NHCBMEHHO aHalW3a y4eOHOW JHTEpaTyphl,
NPAaKTUYECKUX 3a7ad M TECTOBBIX 3aJaHUH IO BOIPOCAM:
«Heoprannueckne M OpraHMYecKHe BEIIeCTBa B OpPraHU3Me
yenoBeka. OCHOBHBIC >KH3HEHHO HEOOXOIMMBIE COEIMHEHUS:
OenKH, YTIIeBOABI, JKUPbI, BATAMUHBD).

Tema 2.4.
Bupycsr u 6axTeprnodaru.

Conep:xaHue yueOHOro MaTepuaJia

1. HeknerouHoe CTPOCHHUCE, JKU3HECHHBIN OUKII H €ro
3aBUCUMOCTD OT KIICTOYHBIX (1)OpM JKHN3HU.
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2. Bupycs - B030yanuTen HHPEKIIMOHHBIX 3a00JIEBaHHIA;
nmoHsiTHE 00 OHKOBUpYycax. Bupyc wummyHomedunura
yenoseka (BUY). [Ipodunakruka BUY-unbekmmm.

CamocrosiTesibHasi padora:

1. [ToaroroBka pedeparos u npe3eHTauuii Ha Temy: «Bupycsr -
BO30yauTenu WHGEKIMOHHBIX 3a0oneBaHnil»y; « Bupyc
uMMyHozedumrTa YeoBeKa. [MpodunaxTuka BUY-
UHQPEKIUN.

Paznen 3.
Opranusm

20

Tema 3.1.

Opranusm — eANHOE 1LIENI0e.

Coxaepxxanne yueOHOro MaTepuaJia:

1. MnuorooOpa3ue opranu3smMoB. OOMEH BEIECTBOM U
PHEpPruel ¢ OKpYyKawllel cpenoil Kak Heo0XoauMoe
YCIIOBHE CYIIECTBOBAHHS KHUBBIX CUCTEM.

2. CiocoOHOCTh K CaMOBOCIPOM3BEACHHIO - OJHA W3
OCHOBHBIX OCOOCHHOCTEH JKMBBIX OpraHuU3MOB. JlemeHue
KJIETKA - OCHOBA pOCTa, Pa3BUTHUA U PA3ZMHOKECHUS
opranu3moB. becnonoe pasmuoxenue. [lomoBoit mporiecc
W TO0JIOBOe pa3MHOXeHue. OII0JOTBOpPEHHE, €ro
OHMOJIOTHYECKOe 3HAYCHHE.

CamocrosiTesibHas padora:

1. BrimonHeHWe TUCBMEHHOTO aHalM3a  y4eOHOM
JUTEPATYphl M TECTOBBIX 3aJaHUN 10 BOMIPOCAM:
«Pa3MHOXeHHEe OpraHu3MoB. MHUTO3 U MEM03.

2. TlomroroBka pedepaToB M Mpe3eHTAMA MO TeMe:
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HaumenoBanue paszzienos u Tem Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie 005 | Ypose
paboThI U MPAKTUYECKUE 3aHATHUS, CAMOCTOSITETIbHAS eM Hb
pabota oOyuaronuxcs, KypcoBasi pabota (IIpoeKT) (eciu | 4aco | OCBOE
npeoycCmMompeHwl) B HUS
«Mwuto3. Meio3».
Tema 3.2. Conep:xanue yueGHOro MaTepuasia 1 1
[TonsaTre 06 MHAUBUAYATLHOM, SMOPHOHAIHPHOM U MTOCTAMOPHUOHATBEHOM 1. TIlonarue 00 UHAUBUAYaJIbHOM  (OHTOTEHE3),
pPa3BUTHH. SMOpPUOHAILHOM (3MOpUOTeHe3) U MOCTIMOPHOHATEHOM
pa3BUTHUH.
2. VHnuBuoyanbHOE  pa3BUTHE 4YElOBEKA M €ro
BO3MOJKHBIE HAPYIICHUSI.
CamocTrosiTeibHas padoTa: BeINoaHeHHE MTUCHBMEHHOTO | 2 3
aHam3a y4eOHOM JUTEPATYPBI 1o TeMe:
«OMOpHOHAILBHOE W MOCTAMOPUOHAIBHOE  Pa3BUTHE
OpPTaHU3MOBY.
Tema 3.3. Conep:xaHue y4e0HOro MaTepuasa 1 1

O6H_II/IC MNpEaACTaBJICHUA O HACJICACTBCHHOCTU U U3BMCHUYUBOCTHU:

1. OOmme mpencTaBiIeHUsST O HACIEACTBEHHOCTH |

U3MEHYMBOCTU. [ eHeTWyeckass  TEPMHUHOJOTHS W
CUMBOJIHKA.
2.3aKOHOMEPHOCTH HacJeA0BaHUsI. HacnengoBanue

OpU3HAKOB y  4enoBeka. [lomoBble  XpOMOCOMBI.
CueruieHHOE C 110JIOM HacJIe[JOBaHUE.

3. HacnenctBenHbie 0OJIE3HH YEIIOBEKA, WX NMPUYHHBI H
npodunaktuka. CoBpeMEeHHbIE MPECTABICHUS O TeHE U
TE€HOME.

4. T'eHeTHyecKHE€ 3aKOHOMEPHOCTH HM3MEHUYUBOCTH.
Knaccudukanus ¢hopm U3MEHIHMBOCTH.

5. BnusiHue MyTareHoB Ha OpraHu3M 4eJloBeKa.

Py0Gexnblii KOHTPOIb Ne3
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CamocrosiTesibHas padoTa:

1. BrimonHeHWe TUCBMEHHOTO aHaM3a  y4eOHOM
JUTEpaTyphl U TO Bompocy: «OCHOBHBIC TCHETHYECKUE
TIOHSTHS, TEPMUHBI U CUMBOJIBI».

2. TloaroroBuTh pedepaTsl W MPE3CHTAIMU Ha TEMBI:
«MopaudukarmoHHas u HACJICJCTBCHHAS
U3MEHUYHUBOCTBLY»; «KoMOMHATHBHAs  M3MEHYHMBOCTBHY;
«MyTauuoHHas H3MEHUYMBOCTEY, «JleyeHme wu
MpEeAYNPEKACHIE HEKOTOPBIX HACJIEICTBEHHBIX OOJIe3HEen
4yeJoBeKay (1o BEIOOPY).

3. Bmuectn B FHOCC&pI/Iﬁ OCHOBHBIC T CHCTHUYCCKUC
MOHATHS, TCPMUHBI U CUMBOJIBI.

Tema 3.4.
IIpenmer, 3a1a4u ¥ METOMBI CENCKIIUH.

Conep:xaHnue yueOHOro MaTepuaJia

1. IIpeamer, 3a1a4u 1 METOBI CENCKIMHU. | eHeTHUeCKue
3aKOHOMEPHOCTHU CEJIEKILIUH.

2. Yuenne H.W. BaBwiioBa 0 meHTpax MHOroo0Opasus u
MPOMCXOXKACHUS KYJIbTYPHBIX PACTCHHA.

3. buorexHomorus, ee JOCTHKCHHS, IEePCIICKTUBBI
pa3BUTHSL.

IIpakTnyeckne 3aHATHS:

1. Pemienue OJICMCHTAPHBIX TCHCTHUYCCKUX 3a/1a4.

2.AHamM3 M OLEHKa OJTHYECKHUX acCIEeKTOB pa3BUTHS
HEKOTOPBIX HCCIETOBAHNI B OMOTEXHOJIOTHH.

CamocrosiTeabHas paﬁoTa:

1. TlonroroBka pedeparoB Ha TeMbl: «BiusHue
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QJIKOTOJTM3Ma, HAapKOMAaHUHU u KypCHHS Ha
HACJICJICTBEHHOCTE»;  «LleHTpsl =~ MHOroOOpazusi |
MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHUi. MICKyCcCTBEHHBIN
oroop»; «MccnenoBanus B 00JacTH OHMOTEXHOJIOTHNY,
«'eHetnka W MeaunuHa»; «BHOTEXHOJOTHS M TEHHas
uHxeHepus — TexHojoruu XXI Beka» ( 110 BIOOpPY).

Pasznen 4. Bun

13

Tema 4.1.
OBOJIIOLIMOHHAS TEOPHSL.

Conep:xxaHue yueOHOro MaTepHaJia

1. DBomonMOHHas Teopusi U €e poiib B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI Mupa. Bun,
ero kpurepuu. l[lomymsmus Kak CTPYKTypHas €IWHHULA
BH/JIa U DBOJIFOLIUN.

2. Cunrernueckas teopust 3oonuu (CTDI). J[Bmwkymue
CUJIBI 3BOJIIOIMM B cooTBeTCTBUM ¢ CTD. Pesynbrarh
3BOIOIMH. [IpUYMHBI BBIMUpPAHUS BHIOB.

IIpakTHyeckue 3aHATHSA:

1. Ommcanume ocobeii Buga MO0 MOPQPOIOTHICCKOMY
KPUTEPHIO.

Tema 4.2.
Pe3ynbpTarhl 3BOMIONMH.

Conep:xaHue y4e0HOro MaTepuaJia

1.CoxpaneHne MHOrooOpasWsi BHJOB KaK OCHOBa
YCTOWYMBOTO pa3BUTHUsI OHOCHEpHI.

2. llpuuuHbl BBIMHpaHHMS BUAOB. bHOJOrMuYecKuii
nporpecc U OMOJIOTHUECKUI perpecc.

CamocTosiTesibHast padoTa:

1. TloaroroBuTh pedepaTsl M TMpe3eHTalud Ha TeMbl: «Y.
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JdapBun u  ero  TeopHusi  NPOWCXOXKICHHS  BHJIIOBY;
«/lokazarenscTBa  3IBOMIOLMMY»; «BnmsHWe ankoronmsma,
HApKOMAaHUM W KypEeHUs HA HACIIEACTBEHHOCTHY; «LleHTphI
MHOTOO00pa3usi W MPOUCXOXKICHHS KYJIBTYpHBIX PpacTEHH»;
«UckycctBennblii  0oTOOp»;  «MccmenoBanus B o0macTH
ounoTexHoyorumy; «I'eHeTHKa 1 MeJunnHay; «bruoTexHomorus
Y TeHHas nHxeHepus — TexHonoruu XXI Bekay (1o BEIOODY).

2. BpInojHeHWe MUCHbMEHHOTO aHaNM3a y4yeOHOW JHUTepaTypsl
mo Tteme: «buonormueckuif mporpecc M OMOJOTHYECKHUN
perpeccy.

Tema 4.3.
FI/IHOTCSI)I HpOI/ICXO)KIIeHI/ISI KU3HU

Copnep:xanue yueOHOro MaTepuaJia

1. Tunoressl MMPOUCXOKIACHUA IKU3HU. VYcmoxHeHne
JKUBBIX OpPraHU3MOB Ha 3emie B IIponecce SBOJJIIOIHH.
AHTpOHOTeHe3 H €0 3aKOHOMCPHOCTH.

2. JlokazarenbcTBa poJcTBa YyeJloBeKa C
MJIEKOMTUTAIOIIUMHU KUBOTHBIMHU.

HpaKanecm[e 3aHATHUA:

1. Anamus u OIICHKA PA3JIMYHBIX IT'MIIOTE3 IMTPOUCXOKACHUA
JKHU3HU.

2. Ananus u OIICHKA PA3JIMYHBIX THITIOTEC3 MTPOUCXOKACHU A
YCJIOBCKaA.

CamocrosiTesibHas padoTa:

1. BrpmonHeHMe  THMCBMEHHO — aHaiuu3a  y4eOHOM
JUTEepaTyphl MO BoOMpocaMm: «DKOJOTHYECKHE (PaKTOPHI
aHTpPONOreHe3a: YCIIO)KHEHUE MOMYJISIIIHOHHOM
CTPYKTYpbI BUJa, U3TOTOBJICHUE OPYIHH TpyAa, Mepexon
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HaumenoBanue paszzienos u Tem Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie 005 | Ypose
paboThI U MPAKTUYECKUE 3aHATHUS, CAMOCTOSITETIbHAS eM Hb
pabota oOyuaronuxcs, KypcoBasi pabota (IIpoeKT) (eciu | 4aco | OCBOE
npeoycCmMompeHwl) B HUS

OT PACTUTEIBHOTO K CMCIIAaHHOMY THUIy TUTAaHWSI,
WCNOJb30BaHue  OrHs.  llosiBIeHME  MBICTUTEIBHOU
JeSITEIIbHOCTH u YJIeHOpa3IeIbHON peun.
[TpoucxoxaeHrne 4eI0BEeYECKUX pPacy.

Paznen 5. IxocucTeMbl 6

Tema 5.1. CopeprKaHue yuebHOro matepuana 1

Hpenmer u 32124 5KOJIOT UK. 1. Ilpemmer ® 3amayd  DKOJOTUHU: Yy4yeHUE 0O 1
9KOJIOTHYECKHX (aKTopax, Y4YeHHEe O CO0OIIecTBax
OpraHu3MoOB, YyuyeHHE O Ouochepe. IKOJIOTHUECKHE
(bakTopbl, 0COOEHHOCTH X BO3JCHCTBUSI.
2. Dkojoruyeckas xapakTepuctuka Bupa. llonsTue 006
IKOJIOTHUYECKUX cucTemax. llenmu muranus, Tpodudeckue
ypOBHHU. BHOT€o1eHo3 Kak 3KOCUCTEMA.

Tema 5.2. Conep:xxkanue yueO0HOro MaTepHaJia 1 1

Buocdepa - rnobanbras sxkocucrema. 1. Yuenne B. U. Bepuanckoro o 6uochepe. Poib KuBbIX
opranu3moB B 6nocdepe. bruomacca.
2. buonormueckuii  KpyroBopor (Ha  mpumepe
KPyTOBOPOTa yIJIEpo/ia).
3. OcHOoBHBIC HamMpaBJICHHs BO3JECHCTBUS UEJIOBEKa Ha
ouocdepy.
4. Tpanchopmanusi €CTECTBEHHBIX  JKOJOTHYECKUX
cucrteM. OCOOEHHOCTH arpodKOCHUCTEM (arpoIeHO30B).
IpakTHyeckune 3aHATHUSA 2 2

1. CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOIHBIX IKOCUCTEM U
arpo’KOCUCTeM cBoe MecTHOCTH. (COCTaBIeHHE CXeM
Mepeaadu BEeUIeCTB U SHEPTUH (LIeTIel MUTaHuUs).
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2. Pemrenue skonormyeckux 3amnad. AHanu3 U OIEHKA
MTOCEACTBHI COOCTBEHHOI EeSTENLHOCTH B
OKpYXaroIel cpene, TIOOAIBHBIX  3KOJOTHYCCKUX
po0JIeM U MyTeH MX PEIICHUS.

Py6e:kHblii KOHTPOJIb Ne 4

CamocrosiTesibHas padora:

1. BebimosHeHMe  THUCBMEHHO — aHaiu3a  y4eOHOM
JUTEpaTypbl W TECTOBBIX 3aJaHUl 1O BONPOCAM:
«Okonoruueckue  (akToppl W WX  BIMSHHME Ha
OpraHusMel»; «MeXBHIOBbIE OTHOLICHUS: Mapa3UTU3M,
XMIHUYECTBO, KOHKYPEHIIUs, CUMON03»; «3aloBeHUKU
M 3aKa3HUKU Poccun».

I'eorpajus
BBenenue

HcTounnku reorpaduueckoil ”HPOpMaLIUu

[Tonutnaeckoe ycTpoMCTBO MHUpa

['eorpacduss MUPOBBIX IPUPOJIHBIX PECYPCOB

['eorpacdus Hacenenus Mupa

oo |or| ol

MupoBoe  XO3MHCTBO: COBPEMEHHBIE  OCOOEHHOCTH
pa3sBUTHI MHPOBOTO XO3AHCTBa; reorpadus oTpacieit
NEepBUYHON CQepsl MHUPOBOTO XO3SMCTBA; Teorpadus
oTpacied BTOpUYHOU c¢epbl MHUPOBOTO XO34HCTBA;
reorpadus OTpacied TPETUYHOH cdepbl MHUPOBOTO
XO3511CTBA

Permonsr mupa: reorpadus HaceleHHS W XO3AHCTBA
3apyOexxHoit EBpormel; reorpadus HaceleHHS W XO3SHCTBa
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HaumenoBanue paszzienos u Tem Conepsxkanne yyeOHOro MaTepuara, JlabopaTropHbie 005 | Ypose
paboThI U MPAKTUYECKUE 3aHATHUS, CAMOCTOSITETIbHAS eM Hb
pabota oOyuaronuxcs, KypcoBasi pabota (IIpoeKT) (eciu | 4aco | OCBOE
npeoycCmMompeHwl) B HUS
3apyOexxHol Asuu; reorpadus HaceICHHS U XO3sHCTBa
Adpukn.
JudpdepeHupoOBaAHHBIN 3a4eT 2
UTOIoO: | 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.

20.

21.
22.

23.

24,

25.

26.

217.

28.

29.

30.

Kypc no popmynam. dusuka, XuMus, MaTeMaTuka [DIeKTpoHHbIN 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

Jleme3a, H. A. buomnorms. TecTbl nis IIKOTHHUKOB 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

Hemuenko K.D. ®usuka B cxemax u tabinunax. - M., 2014.

O6mas Ouwonorusi. Ilpaktukym. 10-11 kmaccel: yue6. mocoOue ist
o01eodpasonar. Opraauzanmii: yTayod1. ypoBeHb./[".M.JIpimiuiy,
0.B.Cab6nuna, JI.B.Bricorkas, I1.M.bopoaun. -3-¢ uza. — M.: IIpocsemienue,
2017. - 143c.

Cawmoiinenko U. B. EctectBo3nanne ®usuka. — M.: Axkagemus, 2017.
Cawmoiinenko I1.1. Coopuuk 3ama4 1o ¢pusuke Ay npodeccuit u
CHEIUATBFHOCTEH COIMATbHO- SKOHOMUYECKOTO U TYMaHUTAPHOTO TPOodHIIei:
yae0. mocodue A CTyA. yapexaeHui cpe. npod. odpazoBanus. - M., 2014.
Camoitnenko I1.U. Teopust u metonuka oOydenus pusuke: yued. mocooue
JUTSI IperiofaBaTeneit ccysos. - M., 2010.

Cawmoitnenko 1.1, ®usuka nis npodeccuil 1 crenuaibHOCTeH COUAIBHO-
AKOHOMHUYECKOTO ¥ TYMaHUTAPHOTO Mpoduiieii: yaeOHUK IS CTYI.
yupexJIeHui cpen. npod. oopazoanus. - M., 2014,

Crapony6ueB, B. A. EcrectBoznanue. CoBpeMEeHHbIE KOHIICHIUU
[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
XamutoBa, A. U. Oprannueckast xumust 1151 cTyieHToB CIIO [DnekTpoHHbIN
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
Xumust  [DnekTpoHHBIH pecypc]: ydeOHoe 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

XUMHUSL: dJIEKTPOHHBIN y4eOHO-METOIMUeCcKui KoMIuieke. - M., 2014,

HNuTepHeT-pecypcesbl:
www. biology. asvu. ru (Bcst 6uosiorust. CoBpeMeHHast OMOJIOTHsI, CTaThH,
www. chemistry-chemists. com/ index. html (3nmexTpoHHBIH KypHAT «XUMUKH |

XUMUSY).

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 (3nekTpoHHast ONOIMOTEKA IO XHUMHUN ).

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

www.physiks.nad/ru («®u3rka B aHUMAITUAXY ).

4. KOHTPOJb WU OIEHKA PE3VJHLTATOB OCBOEHMS YUEBHOMN
JUCHMUILIAHBI

KoHTpo/Ib M oOleHKa pe3yJbTaTOB OCBOEHUS Y4eOHOM JUCIMIUIMHBI OCYLIECTBISETCS
IpernojaBaTesieM B IMpoIecce MPOBEACHUS MNPAKTUYECKUX 3aHATUN W JaOOpaTOpHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBIMOJHEHHS] O0YYarOIUMUCS WHIMBHIYaJIbHBIX 3a/laHUH, MPOEKTOB,

HACCIIEIOBAHUN.

PesyabTaTnl 00y4yeHus
(ocBOeHHBbIE YMEHMNSI, YCBOCHHbIE 3HAHUS)

@opMBbI 1 METOABI KOHTPOJISI U
OIIeHKH Pe3yJbTATOB
00yuyeHust

e JIMYHOCTHBIE:
- YCTOMYMBBIM HMHTEpEC K HCTOPUM M JOCTUKCHUSAM B
00/1acTH  €CTECTBEHHBIX HAyK, YYyBCTBO TOpPJOCTH 3a
POCCUICKHE €CTECTBCHHBIC HAYKH;
- TOTOBHOCTb K NPOJODKEHUI0 00pa30BaHMs, MOBBIIICHHIO

KBaTMpUKaNKMK B W30paHHOH  mpodeccCHoHaTbLHOM
JEATENIbHOCTH C HCIIONb30BaHUEM 3HAHUM B 001acTH
€CTECTBCHHBIX HayK;

- OOBCKTHMBHOE OCO3HAHHME 3HAYUMOCTH KOMIICTCHIIMH B
0o0JacTH eCTECTBEHHBIX HAYK JUIsl YeloBeKa M OOIIEeCTBa,
YMEHHE HCIIOJIb30BATh TEXHOJIOTHYECKHE JOCTHKCHHUS B
obrmacti (UHKK, XUMHUHM, OHWOJOTUM JJIS TIOBBIIICHHS
COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHsI B BBIOPAHHOM
po(heCCHOHATILHOM JIEATSIILHOCTH,

- YMEHHE MPOAHATU3UPOBATh TEXHOT'CHHBIC IOCICICTBHS
JUISL OKpY Karoliei cpefpl, OBITOBON M MPOM3BOJACTBEHHOMN
JIeITEIIbHOCTH YCIOBEKa;

- TOTOBHOCTh CaMOCTOSTENILHO JO0OBIBAaTh HOBBIC IJIs CEOs
€CTECTBCHHO-HAYYHBIC 3HAHUS C HWCIOJB30BAHUEM JUIS
3TOTO JOCTYITHBIX HCTOYHUKOB MH()OPMAIIHH;

CBOCH IMO3HABATCIILHOM

- yMEHUe YIIPaBJIAThH

JACATCIIBHOCTBIO, IMPOBOAUTH CaMOOILICHKY

COOCTBEHHOTO HWHTCIIJICKTYAJIbHOT'O Pa3BUTHA,

YpOBHS

- YMCHUC BbBICTPAUBATDb KOHCTPYKTHBHBIC
B3aUMOOTHOMICHUA B KOMAaHAC IO PCIICHUIO O6HII/IX 3aJ1a4 B
obnactu CCTCCTBO3HAHUA,

® MCETANIPEAMETHBIC:

IIpoBepka BHEAy IMTOPHOU
CaMOCTOSITENILHOM paboThI,
3aluTa J0KI1a10B, pedeparos,
MyOJUYIHOE TIPEICTABIICHNE
IIPE3EHTALNM, TECTUPOBaHUE,
MpOBEpPKA MPAKTUYECKHUX padoT,
PEUTHHTOBBIN KOHTPOJIb,
MIPOMEXYTOYHAs aTTeCTAllU
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Pe3yabTaTrsl 00yueHus
(ocBOeHHBIE YMeHHS1, YCBOCHHbIE 3HAHUS)

(I)OpMI)I U METOAbI KOHTPOJA U

OIIEHKH Pe3yJIbTaTOB
00y4eHust

- OBJIaACHHUC YMCHHAMH W HABBIKAMH Pa3JIWM4YHBIX BHI0B
MO3HaBaTCIILHOM ACATCIBHOCTH [JId HU3YUYCHHUSA Pa3HbIX
CTOPOH OKPYXKaroIICro €CTCCTBEHHOI'O MHpa,

- IPUMCHCHHUEC OCHOBHBIX MCTOJOB ITO3HAHUA (Ha6.]'IIO}IeHI/I5I,
HAYYHOT'O SKCIIEPUMEHTA) [T U3YUYECHUS PA3IUUYHBIX CTOPOH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpPa, C KOTOPBIMH
BO3HHUKAeT HE00X0AUMOCTh CTAJIKUBATHCS B
npodeccronanbHoi chepe;

- YMEHHE ONpeAeyisTh LEIH W 3aa4d JEATEIIbHOCTH,
BBIOMPATH CPEJCTBA ISl MX JOCTHXKCHUS HA MPAKTHKE;

- yYMEHHME UCHOJb30BaTh pa3IUYHbIE MCTOYHUKH JUIS
MONyYeHUs] ~ ©CTeCTBEHHOHAy4YHOH  uHMOpMaNud |
OLICHMBATh €€  JIOCTOBEPHOCTh I  JOCTHIKCHHS
MOCTaBJICHHBIX 1eJeH U 3a7a4;
® I[peaMeTHbIE:

- copMHpPOBAHHOCTH MPEACTABICHUI O LEJIOCTHOM
COBPEMEHHON  €CTeCTBEHHOHAy4YHOW  KapTUHE  MHpa,
npuposie Kak €IUHOW IEJIOCTHOW CHCTEME, B3aUMOCBS3H
YenoBeKa, MNPUPOAbI W OOIIecTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciTabax BeeneHHoil;

- BJIQJICHUEC 3HAHUSAMU O HamOoJiee BaXKHBIX OTKPBITHSIX H
JOCTIDKCHHSIX B 00JIACTH €CTECTBO3HAHMSI, TTOBJIMBIINX Ha
SBOJIIOLIMIO TPEJCTaBICHUA O TMpHUpOJe, Ha pa3BUTUE

TCXHHUKU U TCXHOJ’IOFI/If/'I;

- c(OpPMHPOBAHHOCTD YMEHHUs PUMEHSTh
€CTECTBEHHOHAYYHBIC 3HAHUS JUTS 00BACHEHHS
OKPY KaIOIIHX SIBJICHH, COXpaHCHHS 3JI0POBBS,
obecnieueHus 0€e30acHOCTH JKU3HEAEITEILHOCTH,

OEpe’)KHOTO  OTHOWIICHHS K TPUPOJAE, PALMUOHAIHHOTO
NpUPOAOINONIB30BAHUSA, a TakKXKe BBITIOJIHEHUS  POJU
IpPaMOTHOTO OTPEOUTETIS;

- c()OPMHPOBAHHOCTH TPEJCTABICHUH O HAYYHOM METOC
NO3HAHUSI TIPUPOIBl W CPEICTBAX HW3yYEHUS Meramupa,
MaKpoMHpa W  MHKPOMHUpPA;,  BIAJCHHE  IpPHEMaMHU
€CTeCTBEHHOHAYYHBIX HaOJIOICHUH, OTIBITOB,
UCCIICIOBAaHUH M OLEHKH JOCTOBEPHOCTH IOJYYEHHBIX
pe3yIbTaToB;

- BIIQJICHUE TOHSATHWHBIM anmapaToM €CTECTBEHHBIX HayK,
MO3BOJISIFOIMM TI03HABAaTh MUP, YYAaCTBOBATh B JIUCKYCCHSAX
10  ©CTECTBEHHOHAayYHBIM  BONPOCAaM,  HCIIOJIB30BaTh
pa3u4yHble HMCTOYHUKH WHMOPMAIMH U  TIOJATOTOBKH
COOCTBEHHBIX  paboOT, KPUTHYECKH  OTHOCHTHCI K
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Pe3yabTaTrsl 00yueHus
(ocBOeHHBIE YMeHHS1, YCBOCHHbIE 3HAHUS)

(I)OpMLI U METOAbI KOHTPOJA U

OIIEHKH Pe3yJIbTaTOB
00y4eHust

coobmenussMm CMU, coneprkamumM HayqIHY0 HHGOPMAIIHIO;
- ¢hopMHUPOBAHHOCTH YMEHUN TOHUMATh 3HAYMMOCTh
€CTECTBEHHOHAYYHOT'O 3HAHUS JUIsl KaXKJ0T0 YeJIOBEKa
HE3aBHCHMO OT €ro MpoeCCUOHATBLHON e TeIbHOCTH,
pasnu4ath (HakThl H OICHKH, CPABHUBATH OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b
KPUTEPHUEB C ONPEICICHHON CUCTEMOM IIEHHOCTEM, 001X
3a/1a4 B 00JIaCTH €CTECTBO3HAHUS.
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