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[Ipuka3za MunoOpHayku Poccuu ot 28 mast 2014 1. Ne594 «O0 yTBepxkaeHUN
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00pa3oBaTeIbHBIX IPOrPaMM».
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TEXHUKYM JKCIUTyaTalluh U CEPBUCAY.
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1. MOSICHUTEJIbHAS 3ATINCKA K PABOYEW ITPOT'PAMME
YYEBHOM JJMCIIUIIJIMHBI ECTECTBO3HAHUE
1.1. ObsacTh npuMeHeHus1 padoueii MPOrpaMMepl

PabGouas mnporpamMmma y4yeOHOW JUCIUIUIMHBI SIBISETCA YacThlO OCHOBHOM
npodeccronansHoi 00pazoBarenbHOI porpamMmbl B cootBeTcTBHE ¢ DT'OC CIIO
nonpodeccuu 43.01.05 Onepatop 1mo 06paboTKe MEPEBO30YHBIX JOKYMEHTOB

1.2. MecTo yuyeOHOH AUCHMIIIIMHBI B CTPYKTYpPe OCHOBHOM NPodeccHoHAIbHOM
0o0pa3oBaTeIbHOM MPOTrPAMMBI:

I/ISy‘ICHI/IC JUCIHUITIITMHBI «EcTtecTBo3Hanuey OCYIICCTBJIACTCA B paMKaxX HM3YUYCHHA
AUCHUITIINH 06Hl€06p330BaTCJIBHOFO OUKJIa

1.3. eaun u 3a7a4u y4eOHOH AUCUHMILIMHBI — TPeOOBAaHHMS K pe3yJbTaTam
OCBOEHHS YU4eOHOH TUCHUIIMHBI:

Copepxxanne mnporpamMmbl  «EcTecTBO3HaHHME» HANpaBiI€HO HAa JIOCTHXKEHHE
W 14%0)11120:41 (N (975

* OCBOCHHME 3HAHUU O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MHpa U
METO/IaXECTECTBEHHbIX HAyK; 3HAKOMCTBO C HauOoyiee BaXXKHBIMU HIEIMH U
JOCTUKEHUSIMUECTECTBO3HAHUS, OKa3aBIIMMU  OMNPENEISIONIee BIUSAHUE Ha
Pa3BUTHE TEXHUKU UTEXHOJIOTUI;

* OBJAJICHHE YMEHHUSAMH MPUMEHATH I[OJIyYeHHbIC 3HAHHUS i1 OOBSICHEHUS
SBJIEHUHOKPY>KAIOIIEr0 MUpa, BOCOPUATHS MH(OPMALMK €CTECTBEHHOHAYYHOTO U
npo(eCCUOHATBHO 3HAYUMOTO  COJIEP)KaHUsS; PAa3BUTHE HHTEIUIEKTyalIbHBIX,
TBOPYECKUXCIIOCOOHOCTEH M KPUTHUECKOIO MBIIUIEHUS B XOJ€ MPOBEICHUS
MPOCTEUIINX HMCCIICIOBAHUN, aHaln3a SBJICHHUM, BOCHPUATHS W HHTEPIIPETALUU
€CTECTBEHHOHAYYHOUNH(OPMALINY;

* BOCIIUTAHHUE YOEKIEHHOCTH B BO3MOYKHOCTH MO3HAHUS 3aKOHHOW MTPUPOBI U UC-
MOJIb30BaHUS JOCTUKEHUI €CTECTBEHHBIX HAYK JIJISl Pa3BUTHS LIMBWIIM3ALUU U 110

BBIIICHUS KAYECTBA KU3HU;

* IPUMEHEHUE €CTECTBEHHOHAYYHBIX 3HaHUW B MPO(EeCCUOHATBHON NesATENbHOCTH
UIIOBCEAHEBHON >KM3HU JUIsi oOecrieyeHusi Oe30MaCHOCTH KHU3HEIEATEIbHOCTH;
IPAMOTHOTO HCHOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTMH; OXpaHbl 300pOBbS,
OKpY>KaroLEHCpebI.

OcBoenue coaepkanust y4eOHON IuCHUILTUHBI «EcTecTBO3HaHUE) 00ecreurnBaeT
JNOCTHKEHUE CTYJICHTaMHU CIIEAYIOLIUX Pe3yJIbTAaTOB:

* TUYHOCHIHDIX:

—— YCTOWYMBBI MHTEpPEC K UCTOPUM M JOCTHXKEHUSIM B O0JIACTU €CTECTBEHHBIX
HAYK,4yBCTBO TOPAOCTH 33 POCCUUCKHUE €CTECTBCHHBIC HAYKH;



—— TOTOBHOCTh K TMPOJOJDKCHHUIO OOpa30BaHMs, IMOBBIIICHUIO KBaTU(UKAIIUA B
n30paHHO MpodecCHOHANBHOM NEATENbHOCTH C HCIOJIb30BAaHUEM 3HAHUW B
00JIaCTUECTECTBEHHBIX HAYK;

—— OOBEKTUBHOE OCO3HAHHME 3HAYMMOCTHU KOMIIETCHIIMA B 00JIACTU €CTECTBEHHBIX
HAayK/UIsl dYelloBeKa M OOIecTBa, YMEHHE WCIOIb30BaTh TEXHOJIOTHUYECKHE
JTOCTIKEHUSAB 0071aCTH (PU3UKU, XUMUHU, OMOJIOTUH JIJIsl TIOBBIIICHHUS] COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOpaHHOU MPOGECCHOHATBHON e TENHHOCTH;
—— YMEHHE MPOAHAIU3ZUPOBATH TEXHOTEHHBIC IOCIEACTBUS ISl OKPYKAIOIIEH
CPeabl,0bITOBOM M MPOU3BOJACTBEHHOU JIESITEIbHOCTH YEJIOBEKA;

—— TOTOBHOCTb CAMOCTOSITEJILHO I00BIBATh HOBBIE JIJIsl €051 €CTECTBEHHOHAYYHBIC
3HAHUS C UCTIOJIB30BAHUEM JIJISl ATOTO JOCTYMHBIX NUCTOYHUKOB MH(OpMAIIUH;

—— YMEHHUE YIPABIATH CBOCW TMO3HABATEILHON [ESITEIbHOCTHIO, MNPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEJUICKTYaJIbHOT'O PAa3BUTHUS;

—— YMEHUE BBICTPauMBAaTh KOHCTPYKTHMBHBIE B3aMMOOTHOLIEHHS B KOMAaHJIE IIO
pelIeHuo o0IuX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS,

* MemanpeomMemHplx:

—— OBJIQJICHUE YMEHUSMH W HaBbIKAMH Pa3JIWYHBIX BHUJIOB MO3HABATEIHHOM
NEATENBHOCTH I N3YUYEHHUS Pa3HBIX CTOPOH OKPYIKAIOLIETO €CTECTBEHHOTO MUPA;
—— TPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUS (HAOIIOMECHMS, HAYIHOTO
AKCHEPUMEHTA) ISl U3YUYEHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHON KapTHUHBI
MHUpa, C  KOTOPbIMM  BO3HMKAE€T  HEOOXOJUMOCTb  CTaJKHUBAaThCi B
npodeccruoHanbHO cdepe;

—— YMEHUE ONPEACIISITh 1EIU U 33a/1au JeATeIbHOCTH, BRIOUPATh CPEJICTBA JI UX
JTOCTHKEHUS HA IPAKTUKE;

—— YMEHME UCIOJIb30BaTh PA3JIMYHBIE UCTOYHUKH JIJIs OJYYEHUS] €CTECTBEHHO-
HAay4yHOW MHQPOpMalMM U OLEHUBATh €€ JOCTOBEPHOCTb JUIsl JOCTHKECHMS
NOCTABJICHHBIX LEJEH U 3a/1a4;

* nPEOMEMmHbBIX:

—— c(hOPMHUPOBAHHOCTD IMPEJICTABIICHUH O IIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHUHE MHUPA, NPUPOJIEC KAK €IUHOW LEITOCTHOW CUCTEME, B3aUMOCBA3U
YeJI0BeKa, MPUPOJIBI M 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X MacIiTadax
Bcenennoli;

—— BIIQJICHUE 3HAHUSIMHU O HamOOJIee BAXKHBIX OTKPBITUSAX U JOCTUKEHUSX B
00J1aCTUECTECTBO3HAHUS, TTOBJIUSBIINX HA HBOJIOLMIO MIPEACTABICHUN O IPUPOJIE,
Ha Pa3BUTUE TEXHUKHU U TEXHOJOTHIA;

— c(OpMHUPOBAHHOCTh YMEHHUSI NPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSICHEHHUS OKPYXKAIOIIMX SIBJICHUM, COXPAaHEHHUS 3JI0POBbS, OOECIICUEHUS
0e30MacHOCTU  KU3HENEATEIbHOCTH, OEpeKHOr0 OTHOILIEHUS K  MPUPOJE,
PalMOHAILHOTONPUPOJONOIBb30BAHUS, & TAK)KE BBIIOJHEHUS POJIU TPAMOTHOIO
noTpeouTes;

—— c(OpMUPOBAHHOCTH MPEJICTABICHUN O HAYYHOM METO/IE TIO3HAHUS TIPUPOIBI U
CpeACTBaxX U3YUYEHHUs MEramupa, MakKpoMUpa 1 MUKPOMUPA; BIaJeHUE IPUEMaMu
€CTECTBEHHOHAYYHBIX HAOIIOJICHUH, OTBITOB, HCCIICIOBAHUHN U OIICHKH JIOCTOBEP-
HOCTH MOJIYYECHHBIX PE3YyJIbTATOB;

5



—— BIIAQJICHUC TMIOHATUHHBIM aIlllapaTOM eCTECTBEHHBIX HAyK, ITO3BOJISIOIINM
N03HABaTh MHP, YYaCTBOBAaTh B JIMCKYCCHUSAX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJIb30BaTh  pa3JIMYHbIe  HWCTOYHMKHA  WHGOPMAIMU IS TOJATOTOBKH
COOCTBEHHBIXPAOOT, KPUTHUECKH OTHOCUTHCS K coobmennsm CMMU, coaepxamum
Hay4YHYIOHUH(POPMAIIHIO;

—— c(hOpPMHUPOBAHHOCTh YMEHHI IOHHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHUSAISL KaXJ0ro 4YejJoBeKa HE3aBHUCHMO OT €ro mnpodeccuoHanbHOM
JEATENBHOCTH, pa3Iu4aTh (aKThl U OIEHKH, CPAaBHHBATh OIICHOYHBIC BBHIBOJII,
BHUJIETh MX CBS3b CKPUTEPUSIMH OIIEHOK M CBS3b KPUTEPHEB C OMPEICICHHOU
CHUCTEMOM IIEHHOCTEH.

B pamMkax npoBeneHUs TPaKTUUECKUX 3aHATHUI NPELYyCMOTPEHA MPAKTHYECKas
MOJIFOTOBKA B BU/JIE BBIMOJHEHUS paboT, CBA3aHHBIX ¢ Oyayiel nmpodeccueil.

1.4. KoimnuyecTrBO 4YacoB Ha oOocCBOeHHMe paldoueil mnporpamMMmbl Y4eOHOM
AUCHUIIMHBI €CTECTBO3HAHUE (Pa3es] XUMHA):

MaKCUMaJIbHOW y4eOHOI Harpy3ku oOyuqatromierocs - 123 yvaca,

B TOM YHCIIE:

00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs - 82 yaca;
caMOCTOSITeIbHOM paboThl oOyuaronierocs - 41 yac.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUTIIMHBI

2.1. O0beM yueOHOH TMCIUIIMHBI M BUAbI Y4eOHOH padoThI Koauuecmeo
uacoe
MaxkcumaJibHas yuyeOHasi Harpy3Ka (Bcero) 123
Oobs13aTesibHAst ayIMTOPHAS yueOHAasi HATPy3Ka (BCero) 82
B TOM YHCJIE:
MIPAKTUYECKHUE 3aHATHUS 9
KOHTPOJIbHBIE PAaOOTHI 1
CamocrosiTesbHast padoTa o0y4arouierocsi (Bcero) 41
B TOM YHCJIE:
BHEAy/JIUTOPHAsI cCaMOCTOsATeIbHas paboTa 41

IIpomesicymounas ammecmayus 8 popme oughghepenyuposannozo 3auema

3a4€CT

O6bem yueOHoOIT Makcumanb | O0s3atenbHass | CaMoCTOATENbH
AUCUMILIMHBI U BUABLI | HAfl y4eOHAsl | ayaAuTOpHAs ag padora
yueOHOi padoThI. HArpy3Ka yueOHast o0y4yarommxcst
HAIpy3Ka
dusuka 123 82 41
MPAKTUYECKUE 3aHSITUS 4
KOHTPOJIbHBIE pa0OThI 3
b depeHInpOBaHHBIN 2
3a4er
Xumus 123 82 41
MIPAKTUYECKUE 3aHSATHUS 9
KOHTPOJIbHBIE paOOThI 1
b depeHInpOBaHHBIHN 2
3a4er
Buosorus 75 50 25
NPAKTHYECKUE 3aHATHUS 11
KOHTPOJIbHBIE pa0OThI 1
muddepeHITMpOBaHHBIN 2




2. TemaTuueckni miaH yueOHoi gucunminabl «kEcTecTBo3HaHue»(pa3aeaXuMus)

HaumeHoBanue Conepxanue yueOHOro MmarepuaJia, Peanu3anus padouero mjiana O06b | Ypos
pa3aeioB U TeM JJadopaTopHbIe padoThl M PAKTHYECKHE BOCIIMTAHUSA ém €Hb
3aHATHSA, CAMOCTOSITE/IbHAS padoTa 4aco | ocBoe
00y4JaImmnxcst B HUSA
| 2 3 4 5
Paznen 2. Xumus 82
(41)
2.1 O0mas ¥ HeopraHuvdecKasi XMMHUA 58
29)
Tema: 2.1.1. Conepxanune yueOHOro MaTepuaJa (JIp HIIposBusromumii ul 2 2
BBenenue XUMHUYECKass KapTHHA MHpPA KakK COCTaBHAs 4YacTh | AEMOHCTPUPYIOLIMM  yBaXKEHUE K
€CTECTBEHHOHAYYHON KapTUHBI Mupa. Poinp Xxumuu B | IIO05M TpyZaa, OCO3HAIOLINI
KU3HH  COBpeMEHHOTo  oOmiecTtBa.  Homelmmme | IEHHOCTh ~ COOCTBEHHOTO  TpYy/[a.
TOCTIKCHUST XUMUYECKONH HayKu B Tuiane pasButws | CTpemsmuiics K (OpPMHPOBAHUIO B
TEXHOJIOTUH: XAMUYECKas TEXHOJIOTUS— | CETEBOM  Cpelle  JUYHOCTHO U
OMOTEXHONOTUs— HaHoTexHoJiorus. [IpuMeHeHue | mpoPecCuoHaAIBHOIO
JTOCTHKEHUW COBPEMEHHOW XMMHHM B TYMAaHUTAPHOW | KOHCTPYKTUBHOTO «1upoBOTO
cepe gesTenbHOCTH OOIIECTBA. ciema
Tema: 2.1.2. Conep:xxanmne y4eOHOT0 MaTepuajia (JIP 4) [TposBnsitonuii ul 7 2
OcHOBHBIC IOHATHS U IIpenmer xumuu. BemectBo. AtoM. Mounekyna. | AEMOHCTPUPYIOIIMI  yBaXKEHHUE K
3aKOHBI XUMHH XUMUYECKUU DJIEMEHT 51 dbopMbI ero | JIaAM TpyZaa, OCO3HAIOLINI
cymectBoBanus. [IpocTbie M CIOXKHBIE BEIIECTBA. | IGHHOCTh  COOCTBEHHOTO  TpyJa.
AJJIOTpONHUS U €€ NPUYUHBI. Crpemsimuiicss kK (GOpPMHUPOBAHUIO B
HemoncrpanusaHabop MOJIeJIer aTOMOB U | CETEBOM  Cpede  JUYHOCTHO W
mosiekyi.M3mepenne BemectBa. OCHOBHBIE 3aKOHBI | MPOGECCUOHATBHOTO 6
xuMuu. Macca atoMOB H  MOJEKYJI. ATOMHAas | KOHCTPYKTHUBHOIO «1upoBOrO
equHuia Macchl. (OTHOCUTENIBHBIE aTOMHAsi U | CIeAa»
MonekyispHas wmaccel.  KommuectBo  Bemiectsa. | (JIP 7)OCO3HAIOMMK NPUOPUTETHYIO
[ToctosinHas ABorajpo. MonsipHas Macca. 3akOH | IEHHOCTh  JIMYHOCTH  Y€JIOBEKA;




ABorajsipo. MonspHbiii 00beM ra3oB. Pacuersl 10
XUMUYECKUM (PopMysiam.3aKOH COXPAHEHHSI MacCChI
BEILIECTBA.

yBaXalolUid COOCTBEHHYIO U UYXKYIO
YHUKQJIbHOCTh B Pa3IMYHbBIX
CUTyalusX, BO Bcex ¢hopMax U BUIAX
JEATEIbHOCTH.

IIpakTu4eckue 3aHATHS

KonTposbHas pabora

CamocrosiTeibHas padoTa
DHEPreTUYeCKUe ITaXU B aTOME
Pemenue 3agau

Tema 2.1.3.
ITepuoauyecKkui 3aK0H U
ITepuoauueckas cucremMa
XHMHUYECKHUX JIEeMEHTOB
J1. 1. MenaeseeBa

Conepxanune yueOHOro MmaTepuaJia

OTtkpbITHE [Tepunonnueckoro 3aKOHa.
[Iepunonnueckas cucremMa XUMUYECKUX AJIEMEHTOB /1.
N.Menneneea kak rpadudeckoe OTOOpakeHHE
[Iepuonnueckoro 3akona. Ilepmogmueckuii 3aKOH U
CACTEMAa B CBETE€ Y4YE€HUA O CTPOCHHM aroma.
3aKOHOMEpPHOCTHU VU3MEHEHHUS CTPOCHMUS
AJIEKTPOHHBIX O000JIOYEK AaTOMOB U XUMHUYECKUX
CBOMCTB, 00pa3yeMbIX »JJEMEHTaMU MPOCTHIX U
CIOXHBIX BemlecTB. J3HaueHue llepuogmueckoro
3akoHa W IlepnoAMYECKON CHUCTEMBI XUMHYECKUX
anemeHTOB [l. 1. MenneneeBa st pa3BUTHS HAYKHA U
MOHUMAaHHS XUMUYECKOW KapTUHBI MUpA.
JdemoncTpanus

Pazmuunbie popmel [leproandeckoit CUCTEMBI
xuMudeckux saemeHToB J. U.Meneneena.

(JIP 4) [IposBisironuii u
JEMOHCTPUPYIOIIMM  yBAXKEHUE K
JFOJAM Tpyaa, OCO3HAKOIIHAMN
IIEHHOCTh ~ COOCTBEHHOTO  Tpy.a.
Crpemsimuiicss K (GOPMHUPOBAHUIO B
CETeBOM  cpele  JIMYHOCTHO W
po¢eCCUOHATILHOTO
KOHCTPYKTHUBHOT'O
cuena»

(JIP 7) Oco3Haromuii OPHUOPUTETHYIO
IIEHHOCTh  JIMYHOCTH  4YEJIOBEKa,;
yBaXalolUid COOCTBEHHYIO U UYXKYIO
YHUKQJIbHOCTh B Pa3IMYHbBIX
CUTyalusiX, BO Bcex ¢hopMax U BUIAX
NEATEIIbHOCTH.

«HPpPOBOroO

HpaKanecm/le SaHATHUSA

KonTposbHas pabora

CamocrosiTeqibHas padoTa
Kuznb u nestenpHocTs JI. M.Mennaeneena.
«IleproauyeckomMy 3aKOHY OyayIee He TPO3HT




pa3pyLICHUEM. ..»

Tema 2.1.4.
Crtpoenue Bemecrsa

Conep:xxanmne y4eOHOTr0 MaTepuaJjia

[Ipupona xumuyeckor cBs3u. KoBaneHTHas CBA3b:
HenoisipHas u nojsipHad. MonHas cBsa3b. Katnonsl n
aHMOHBIL. MeTannuueckas cBs3b. BomopoaHas CBs3b.
B3anMoCBs3b KpUCTATUIMYECKUX PELIETOK BELIECTB C
Pa3IMYHBIMUA TUIIAMU XUMHUYECKOU CBSI3H.
JdemoncTpanus

OO0pa31bl BEIIECTB U MaTEPUANIOB C Pa3INYHBIMU
TUINIAMHA XUMUYECKOH CBSI3H.

(JIP 4) [TposBnsronuii 51
JEMOHCTPUPYIOIINNA  yBaOKEHHE K
JIIOJISIM Tpyaa, OCO3HAIOIHI
IEHHOCTh ~ COOCTBEHHOTO  Tpy.a.
Crpemsituiicss K (GOpPMHUPOBAHUIO B
CETEBOM  Cpele  JIMYHOCTHO |
poeccuoHamTbLHOTO
KOHCTPYKTHUBHOTO
ciena»

(JIP 7) Oco3Harolmuii TpPUOPUTETHYIO
IEHHOCTh  JINYHOCTU  4YEJOBEKa,;
YBOKAIONIUN COOCTBEHHYIO U UYXKYIO
YHUKAJTLHOCTh B Pa3TUIHBIX
CUTYallusIX, BO Bcex (opMax W BHIAX
JIeATECIIbHOCTH.

«(ppPoOBOTO

IIpakTH4yecKkue 3aHATHS

KouTposbHas padora

CamocrosiTeibHas paboTa

Hcnoap3oBanue pPaaArOaKTUBHBIX HM30TOIIOB B TCXHHUYCCKUX
Oeax.

Pentrenonckoe H3JIYYCHUC U €TI0 UCII0JIB30BAHNUEC B TCXHUKEC U
MEIUIHE.

Tema 2.1.5.
Boaa. PacTBopsl

Coaep:xxanue y4eOHOIro MaTepuaJjia

Bona B mpupojie, ObITy, TEXHHKE U Ha TPOU3BO/ICTBE.
dusnyeckue M XMMHYECKHE CBOMCTBA  BOJbI.
3arps3HUTENN BOJIBI U CIOCOOBI OunCTKHU. JKecTkas
BojJla U ee yMsardeHue. OnpecHEHHE BOJbI.
ArperatHple COCTOSIHHSI BOJbl M €€ IepexXOoIbl U3

(JIP 9)C o010 JaFO I "
MpoTaraHAupPyOInN npaBuia
3I0pOBOTO U 0Oe3omacHoro oobpasa
KU3HH, CIIOpTa; MPEIyHpeKIaronui
100 MPEeOoI0ICBAIOIINN 3aBUCUMOCTH
OT aJIKOTOJIsA, TabaKa, ICUXO0aKTUBHBIX




OJIHOTO arperaTHOTO COCTOSIHUS B APYTOE€.
PactBopenne  TBepAbIX ~ BEIIECTB U Ta3oB.
3aBUCHUMOCTh PAaCTBOPUMOCTH TBEPABIX BEIIECTB H
ra3oB OT TeMmneparypsl. MaccoBasi 10Js BELIECTBA B
pacTBOpE Kak Crtoco0 BBHIPAKEHUS COCTaBa PacTBOPA.
JdemoncTpanus

du3nYeCcKue CBOMCTBA BOJbI: IOBEPXHOCTHOE
HaTSHDKEHHUE, CMAauYMBaHHUE.

BCILIECTB, a3apTHBIX WP HW T.I.
CoxpaHAOMHUA  MCUXOJIOTHYECKYIO
YCTOMYHBOCTH B CUTYaTUBHO
CJIOHBIX WIH CTPEMUTEIILHO
MEHSIOIINXCS CUTYAITUSIX

(JIP  10)3a0oTsgmuiics O  3alluTe
OKpYXaromen cpeapl, COOCTBEHHOW U
qy’KOi 0€30MacHOCTH, B TOM YHCIIE
¢ poBoi

IIpakTH4Yeckure 3aHATHS

KonTposbHas pabora

CamocrosiTeibHas padoTa

IInazma — YCTBCPTOC COCTOAHUC BCIICCTBA.

OxpanHa OKpy>Karomuiei cpeibl OT XUMHUYECKOTO 3arps3HEHHUS.
KonnyecrBenHsie XAPAKTCPUCTHUKHU 3arpA3HCHUA
OKPYKAIOIIEH Cpeabl.

Tema 2.1.6.
XuMHYecKne peakiuu

Conepxanue yueOHOr0 MaTepuaJia

[lonsTMe 0  XMMMYECKOM  peakuuu.  [Umbl
XUMUYECKUX peakuuid. CKOpOCTh peakuuu |
(akToppl, OT KOTOPBIX OHAa 3aBUCUT. TermIoBOU
apdexkr  xuMuueckoil — peakiuu.  XUMHUUYECKOE
pPaBHOBECHE U CITOCOOBI €r0 CMEIIECHHUS.
JdemoHcTpanuu

XUMHUYECKHUE PEAKIINH C BbIJICJICHUEM

Term10Thl. OOpaTUMOCTh XUMUUYECKUX PEAKIIUM.

(JIP 4) [IposBisronuii 51
JEMOHCTPUPYIOIIMKA  yBAXKEHHE K
JTFOASIM Tpyaa, OCO3HAIOLIHI
IIEHHOCTb ~ COOCTBEHHOTO  TpyJa.
Crpemsinuiics K (OpPMHUPOBAHUIO B
CETeBOM  cpele  JIMYHOCTHO W
po¢eCCUOHAILHOTO
KOHCTPYKTHUBHOTO
ciena»

(JIP 7) Oco3Haromuii TpPHUOPUTETHYIO
LEHHOCTb  JINYHOCTH  YEJIOBEKa;
YBa)KAIOIIUNA COOCTBEHHYIO U UYXKYIO
YHUKAJIbHOCTh B Pa3IMYHbBIX
CUTYyalmsiX, BO Bcex (hopMax W BHJIAX
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ACATCIIBHOCTH.

IIpakTuyeckue 3aHATHSA
1. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOMN pEaKIIUN
OT pa3NUYHBIX (HaKTOPOB (TEMIIEPaTyPHI,
KOHIICHTPALIMU BEIECTB, ICUCTBUS
KaTaJu3aTOPOB).

KonTposbHas pabora

CamocrosiTeibHas padoTa

Peakiuu ropenust Ha TPOU3BOJCTBE U B OBITY.
[IpakTHyeckoe MpUMEHEHHUE IEKTPOIIH3a: padhUHUPOBAHUE,
TaJIbBaAHOIIJIACTHKA, TaJIbBAHOCTCTH.

Tema 2.1.7.
Heopranunyeckue
COeIMHEeHU S

Conepxanune yueOHOro MmaTrepuaJia
Knaccudukanus HeOpraHM4eCKux COEIUHEHUM U UX
cBorictBa. OKCHIBI, KHUCIJIOTHI, OCHOBaHHS, COJIH.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJ1aCCOB
HEOPraHUYECKUX COCIUHEHWU B CBETE€ TEOpPUHU
BJIEKTPOJIUTHYECKON  auccoumanuu. l[lonstue o
ruaposn3e cosieil. Cpena BOJHBIX PACTBOPOB COJICH:
KUCJIasi, HEWTpajbHas, MIeJ04YHas. BoIopoIHbIi
nokasaresib pH pacTtBopa.

Mertamnel W HeMeTauibl.  Metamiel. OOmue
bu3MYecKue M XUMHUUYECKHE CBOMCTBAa METaJLIOB,
00yCIIOBJIEHHBIE CTPOCHHEM aTOMOB M KPHUCTAJJIOB U
MOJI0KEHUEM METAIIOB B JJIEKTPOXUMHYECKOM PSILY
HanpspkeHuil.  OOmme  crmocoObl  MOJy4YeHUs
MetaiuioB. CruiaBel: 4epHble U 1IBETHbIE. Kopposus
METAJIOB M CIIOCOOBI 3aIIUTHI OT HEE.

Hemeramnpl. OOmiass xapakTepuUCTHKa TJIaBHBIX
MNOATrPYNI HEMETAJIOB Ha TMPUMEPE TaJIOrE€HOB.
OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC CBOMCTBA

(JIP 4) [IposBisromun u
JEMOHCTPUPYIOIIUNA  YBaXKEHHE K
JTOISIM TpyAa, OCO3HAIOIINI
IIEHHOCTb ~ COOCTBEHHOTO  TpyJa.
Crpemsimuiics K (QOpMHUPOBAHUIO B
ceTeBOU cpene JIMYHOCTHO u
npoeccuoHanbHOTO
KOHCTPYKTHUBHOTO
ciena»

(JIP 7) Oco3Haromuii TpHUOPUTETHYIO
LIEHHOCTh  JINYHOCTU  YEJOBEKA;
YBaXAIOMUH COOCTBEHHYIO U UYXKYIO
YHUKQJIbHOCTh B Pa3TUIHBIX
CUTyalusx, BO Bcex opMax U BUIAX
JeATeNbHOCTU

(JIP  10)3a0oTsamiuiics O  3alluTe
OKpY’Karolen cpejibl, COOCTBEHHOU U
qy>Koi 0€30MacCHOCTU, B TOM 4YHUCJE

1udpoBoit
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HEMETAJLJIOB.

Baxnelimme coeAMHEHNs METAJUIOB U HEMETAJLJIOB B
MPUPOJIE YU XO3AWCTBEHHOM JESITEIbHOCTH YEJIOBEKA.
3ammTa OKpy’Kamomied cpeabl OT 3arpsi3HEHUs
TSDKEJIBIMU METaJUIaMU, COCAUHEHUSIMU a30Ta, CEPBI,
yriepoja.

JdemoncTpanun

B3aumoseiicTBue METAILIOB ¢ HEMETaJIaMU (LIMHKA C
CEpOoM, aTIOMUHUA C HO0M), paCTBOPaMU KHUCIIOT U
miesnoueid. [ 'openre MetamioB (LIMHKA, Keje3a,
MarHus) B KUCJIOPOJIE.

B3aumozericTBre a30THOW U KOHLICHTPUPOBAHHOM
CEpPHOM KUCIIOT C Mept0.BoccTaHOBUTENBHBIE
CBOMCTBA METAJIJIOB. XUMUUYECKHUE CBOKCTBA
COCJIMHEHUN METAJJIOB.

I[IpakTu4eckue 3aHATHS
2. Peakuuu oOMeHa B BOJHBIX pacTBOpax

3JEKTPOIUTOB.

Onpenenenue pH pactBopa conen.

4. BeITecHeHHE XJIOpOM Opoma M ioja u3
pacTBOPOB UX COJIEH.

5. B3anmonencrBue METalIOB C PaCTBOPAMU
KHUCJIOT U COJIEN.

(98}

KonTposbHas pabGora

CamocrosiTeibHas padoTa

CepHa;I KHCIIOTa — «XJIEO XUMHUIECKOMN MMPOMBIINIJICHHOCTU)) .
Hcrionb30BaHrEe MUHEPATIBHBIX KMCIIOT Ha IMPEIITPUATHAX
pa3nuYHOro NpoduIs.

CrnnaBel B ObITY M Ha IPOU3BOJICTBE

Ponp MeTanioB B HCTOpUH YeJI0BEUECKOM NUBHUIIM3allUHN.




Hctopus oreuecTBEeHHON YEPHO METaJTypryu.
CoBpeMEHHOE METAJUTYPru4eCcKOe IIPOU3BOJICTBO.

Hctopus oreuecTBEHHON 1IBETHON METaJTypryu.

Ponpr MetaminoB u  CIUIAaBOB B HAyYHO-TEXHUYECKOM
nporpecce.

2.2 Opranuveckass XuMus

18
(€]

Tema 2.2.1.
Opranuueckue
COEMHEHNUS

Conep:xxanue y4eOHOTr0o MaTepuaJjia
OCHOBHBIC TIOHATHS OPTAHWYECKOW XUMHUHU U TCOPHS
CTpPOEHHUS OpraHuyeckux coeauHeHuil. IlonsTue
uzoMepuu.  Buabsl  uzomepun: CTPYKTypHast
(YrJIepoIHOTO CKeJeTa, TMOJOKEHUS KpPaTHOM CBS3U
WK (PYHKIIMOHAIBHON TPYIIIHI), IPOCTPAHCTBEHHAS.
MHuoroo6pasue opraHn4eCcKux COSTMHECHHIM.
VYrinesogoponsl. IlpenenpHbie W HENpeneIbHBIC
YTJIEBOJIOPO/IBI. Crpoenue YIJIEBOJIOPOJIOB,
XapaKTePHBIE XUMUYIECKHE CBOICTBa
yriieBojioposioB. IlpencraBurenu  yriieBoJIOPOJIOB:
MeTaH, JTWJIEH, aleTuieH, Oenzon. [IpumeHenue
YTJIEBOJIOPOJIOB B OpPraHMYECKOM cuHTe3e. Peakius
noysmMepusanuu. HedTh, ra3, KaMeHHBIH yroibpb —
NPUPOAHBIE UCTOYHUKH YTIEBOJIOPOIOB.
Kucnopoaconepxaiire oprannueckie BeiecTna.
CrnupThl, KapOOHOBBIE KHUCIIOTHI M CIOXKHBIE (UPHI:
UX CTPOCHHE U XapaKTePHbIE XUMHUUECKHE CBOMCTBA.
[IpeacraButenu KHUCIIOPOCOICPIKAIINAX
OPraHUYECKUX COCAUHECHUN: METUIJIOBBIN U 3TUIIOBBIN
CIIUPTHI, TIUIEPUH, YKCYCHas KHCIIOTa. Mpuia Kak
CONIM BBICIIMX KapOOHOBBIX KHCJIOT. JKHpBI Kak
CJI0KHBIE A(DUPHI.

(JIP 4) [IposBisronuii u
JEMOHCTPUPYIOITUH  YBOKEGHHE K
JHOIIM Tpyna, OCO3HAIOUTUI
IEHHOCTh ~ COOCTBEHHOTO  Tpy.a.
Crpemsituiicss kK (GOpPMHUPOBAHUIO B
CETEBOM  Cpele  JIMYHOCTHO |
po(ecCuoHaTBEHOTO
KOHCTPYKTHBHOTO
cieaa»

(JIP 7) Oco3HarmMUi NPUOPUTETHYIO
IIEHHOCTh  JINYHOCTH  4YEJIOBEKa;
YBOKAIONIUNA COOCTBEHHYIO U UYXYIO
YHUKAJIHOCTh B Pa3TUIHBIX
CUTyalMsIX, BO Bcex GopMax W BUIAX
NEeSTENHHOCTU

(JIP 9) CoOmrogaronui U
poraraHAupyOInn npaBuia
310poBOro U Oe3omacHOro oOpasza
KU3HH, CIOPTa; MPEIyHpPeKIAIONTui
100 MPEOoI0IEBAIOIINN 3aBUCUMOCTH
OT aJIKOTOJIsI, Ta0aKa, ICUXOAKTUBHBIX
BCIIECTB, a3apTHBIX WUIPp © T.I.
CoxpaHSIOIMN  MCUXOJIOTUYECKYIO
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VYrieBosl: TI0K03a, Kpaxmal, HeJITI0103a.
A3oTconepKaliie  OpraHH4YecKHue  COSTUHCHHS.
AMWHBI, aMHHOKHUCJIOTBI, Oenku. CTpoeHue u
ouonornyeckas (QyHKIHUS OeaKoB. XUMHUYECKUE
CBOMCTBA OCIIKOB.

I'enernueckas CBA3b MEXKIY KJIaccamu
OPTraHUYECKUX COCOUHECHUMU.
JdemoncTpauun

[Tonydenue 3THIIEHA U €T0 B3aNMOJIEUCTBUE C
PacTBOPOM IEepMaHTraHaTa Kauus, OpOMHOU
BOJIOM.Peakiiyst mony4eHus: yKCyCHO-3THUIIOBOTO
s¢upa.KauecTBeHHas peakius Ha
rinuuepyH.L{BeTHbIe peakiiuu OEIKOB.

YCTOP'I‘IHBOCTB B CUTYaTUBHO
CJIOKHBIX NI CTPEMHUTCIIBHO
MCHAIOIMUXCA CUTYyalHUAX

IIpakTuyeckue 3aHATHSA
6. XuMHYeCcKre CBOMCTBA YKCYCHOM KHUCIIOTHI:
B3aUMOJICHCTBHUE C MHAUKATOPAMH, METAILIAMU
(Mg), ¢ ocnoBanusimu (Cu(OH),) u
ocHOBHBIMU okcugaMu (CuQO).
7. OOpatumas u HeoOpaTuUMas AeHaTypauus
OEJIKOB.

[InactmMaccel U BosiokHa. [loHsITHE O mMiacTMaccax.
TepmoriaCTUYHBIE U TEPMOPEAKTUBHBIC MOJTUMEPHI.
OtnenbHbIE  MPEACTABUTEIM  CUHTETUYECKUX U
HCKYCCTBEHHBIX MOJIUMEPOB:
dbenonodopmMabaeTUIHBIC CMOJIHI,
MOJIMBUHWIXJIOPHU, Te()IIOH, EeIITYTOH/I.

[lonsTne o xumMuueckux BOJOKHaX. HatypanbHble,
CUHTETHMYECKUE U  HCKYCCTBEHHbIE  BOJIOKHA.
OtaenpHbIE MPECTAaBUTENN XUMHUYECKUX BOJIOKOH:
alieTaTHOe (TpHWAIETaTHBIM IIENK) M BHCKO3HOE




BOJIOKHA, BUHUJIXJIOPHUIHBIC (xopuH),
TOJIMHUTPUTHBIC (HUTPOH), TIOJHMAMHIHBIEC (KamlpoH,
HEHJIOH), moNud(UpHBIC (JTaBCaH).

JdemoncTpanus

Paznuunbie BUBI 1ACTMACC M BOJIOKOH.

IIpakTHyecKkue 3aHATHS
8. O3HaKOMJIEHUE C CUHTETUYECKUMU U
MCKYCCTBEHHBIMHU MOJTUMEPAMH.
9. Onpenenenune pa3IMIHbIX BUIOB XUMUYECKUX
BOJIOKOH.

KonTpoabHas pabora

CamocrosiTeibHas padoTa

Hcropust BO3HUKHOBEHUS U Pa3BUTHsI OPraHUYECKON XUMHUH.
Kusnp n pesrensHOcTh A. M.byTieposa. Buranusm u ero
Kpax.

Ponp oTedecTBEHHBIX YYEHBIX B CTAHOBJIECHHHM U DPa3BUTHH
MHUPOBOU OPTraHUYECKOU XUMUU.

CoBpeMeHHbIE MPEJCTaBICHUS O TEOPUU XUMHYECKOIO
CTPOCHHS.

DKOJIOrN4ecKHe acleKThl UCIOJIb30BaHUS YIIIEBOAOPOIHOIO
CBIPbA.

OKOHOMHUYECKHE ACTEKThl MEXYHAPOJAHOIO COTPYJHUUYECTBA
I10 UCIIOJIb30BAHUIO YIIIEBOAOPOIHOIO CHIPbSL.

Wcropust oTkpbITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX
MecTopoxkacHu B Poccuiickon denepanuu.

CuHTeTHYeCKHEe KayudyKd: HCTOpUs, MHOrooopasue H
NIEPCIICKTUBBI.

Pe3nHOTEXHHYECKOE TPOU3BOACTBO M €T0 POJb B HAYyYHO-
TEXHUYECKOM IIPOrpecce.

CBapo4HO€E NPOU3BOACTBO U POJIb XUMUH YIIIEBOJOPOJIOB B
HEM.

2.3XUMHUA U KU3Hb
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2.3.1 Xumud ¥ :Ku3Hb

Conep:xxanmne y4eOHOT0 MaTepuaJjia

XUMHUSI W OpPraHu3M  4YeJoBeKa. XUMUUYECKUE
AJIEMEHTBI B OpraHu3Me 4esioBeka. OpraHUYecKUe U
HeopraHuueckue BemecTBa. OCHOBHBIE KHU3HEHHO
HEOOXOJIUMBIC COCIAMHCHHUS: OCIKH, YTIJICBOIBI,
JKUPBI, BUTAMUHBI. YTJIEBOJIbI — TJIaBHBIM UCTOYHUK
SHepruu opranusma. Poip XKHpOB B OpraHusMe.
XO0JecTepuH U €ro poJjib B 3[I0POBLE YEIOBEKA.
MuHepanbHble BeIleCTBA B MNPOJIYKTaX IUTaHMUS,
nuiieBbie 100aBku. COamaHCUPOBAHHOE MUTAHUE.
Xumust B ObiTy. Boga. KauectBo Boabl. Mororue u
yucTsamuye cpeactBa. IIpaBuna 6e3omacHON paOOTHI
CO CpelICTBaMU OBITOBOM XUMUH.

(JIP 9) CoOnrogaronui 5
ponara’anupyromuil IpaBUiIa
310poBOro U 0Oe3zomacHOro oOpasza
KU3HU, CIIOPTA; MPEeAYyNpPeKAArOLINN
100 MPEOoI0IEBAIOIINN 3aBUCUMOCTH
OT aJIKOTOJIsI, Tabaka, MCUXO0aKTUBHBIX
BEIIECTB, a3apTHbIX WUIPp U T.A.
CoxpaHfAOImMN  ICUXOJIOTHYECKYIO
YCTOWYHUBOCTh B CUTYaTUBHO
CJI0KHBIX 15810 CTPEMUTETBHO
MEHSIIOIIUXCS CUTYaIHIX

(JIP  10)3a0oTsmiuiics O  3alluTe
OKpY’Karolen cpejibl, COOCTBEHHOU U
Yy>K0il 0€30MacHOCTH, B TOM YHCIIE

1udpoBoit

IIpakTuyeckue 3aHATHS

KonTposbHas pabora

CamocrosiTesqibHas padora
310pOBOE MUTAHUE.
‘YHuKabHbIC CBOMCTBA BOIBI.
[TonuMepsl Ha K.J. TPAHCTIOPTE

AnddepenurpoBaHHbIN
3aver







3. YCJIOBUA PEAJIMBAIIAUA ITPOI'PAMMBI JIUCHUATIJIMHBI

3.1. TpeboBanus K MUHUMAJTBHOMY MaTEePUAIbHO-TEXHUYECKOMY
o0ecreYeHnIo

Peanuzanust yu4eOHON AWCIUIUIMHBI OCYIIECTBIISICTCIB Y4eOHOM KaOWHETe
«XVAMHUHA U OUOJIOTHI)

O6opynoBaHue yueOHOTO KaOMHETA:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTo mpernoaaBaTes;

- IEMOHCTPALIMOHHBIN CTOI;

- BBITSDKHOM 1mKad;

- yueOHO-HarJSIIHBIE TOCOOMS TI0O XWMHH: TIEPHOJUYECKas CHCTeMa

xumuuyeckux snemeHToB JI.M. Menneneesa, psn HanpspKEHUM METAILIOB, DAL
AIEKTPOOTPULIATEILHOCTH HEMETAIIOB, TA0IHUI[A PACTBOPUMOCTH COJIEH, KUCIIOT U
OCHOBAHHUU B BOJIE, IUIAKATHI MO OOIIEH U HEOPraHMYECKON XMMUU; IJIaKaThl IO
OPraHUYECKON XMWY,

- YMBIBAJIbHBIE PAKOBUHBI.

TexHuueckue cpeacTBa 0OyYeHHUs:

- MyJbTUMEIWITHOE O000pYy/IOBaHUE, KOMIBIOTED C  JUIEH3UMOHHBIM
IIPOTPaMMHBIM 00ECIICUCHHUEM;

- DJIEKTPOHHBIC HOCUTENIH TUAAKTUICCKUX U METOINYECKUX MATEPHAIIOB.
O6opynoBaHue 1a0OPaHTCKON U €€ pabounX MECT:

- cend,

- mkad s 1abopaTopHOro 000pyI0BaHUS,

- KoJiekuu: «MeTamiely, «I"opHbIe TOpoABD», «IIIacTMaccel 1 BOJIOKHAY,
MOJICTTH OPTaHUYECKUX BEIICCTR;

- nabopaTopHoe 000pyJ0BaHUE: XUMHUYECKas MTOCY/1a, XUMUYECKUE PEAKTUBBI,
1ab0paTOpPHBIE BECHI U PA3HOBECHI;

- pabouuii CTOJI.

3.2. UudopmannoHHoe obecrieueHne 00ydeHust
Ilepeyenp pexkoMeHayeMbIX Yy4eOHbIX u3AaHuil, HWHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPHbI.

OCHOBHBIC HCTOYHUKH:

1. T'abpuensa O.C., OctpoymoBU.I".EcTtecTBo3HaHue . XuMusi: y4eOHUK JIJIs CTY/I.
yupexIeHu cpen. mpod. odpasoBanus.—3-¢ u3l., ctep. — M.: M3naTensckuit
HEeHTp «Akanemus», 2018. — 240 c.



I[OHOJIHI/ITCJ'IBHBIG HCTOYHHUKMH:

1. T'abpuensn O.C., A. B. AmyxoBa. Xumus 10 kmnacc. ba3oBblii ypOBEHb:
MeToandeckoe mocooue. — M., 2016. — 222 (2), c.

2. T'abpuensu O.C., U. I'. OctpoymoB. ba3oBblil ypoBeHb: METOIUYECKOE TTOCOOHE:
Hpoda, 2016. — 236, (4)c. — KHUTA JJIST YUUTEIIS

3.Tabpuensa O.C. um gap. Xumus s npodeccuii MU CHeNUaTbHOCTEH
TEXHUYECKOT0 NMpoduis (3IEKTPOHHOE MPUIIOKEHHUE).

HNuTepHeT-pecypcebl:

I.

2.

W

ALLBEST.RU ::: Oecruiatabple OMOJINOTEKM CETH ::

xumushttp:// www.allbest.ru/him.htm
www.chem.msu.su (9JeKTpoHHAaA 6MOJINOTEKA 110 XUMUH).

www.enauki.ru (uHTepHeT-usgaHue ajid yuuresei «EcrecTBeHHbIE
HayKn»). Wwww.lseptember.ru (MmeToquueckas rasera «IlepBoe
CeHTAOPA»). www.hvsh.ru (xypuan «XuMua B IIKoJIe»). Www.hij.ru
(cxkypHaAIT «XUMHUA U JKU3HDL»).

www.chemistry-chemists.com (a;1eKTpOoHHBIN KypHaAT «XUMUKU 1
XUMUA»).

www.pvg.mk.ru (omumnuana «ITokopu Bopo6beBEI TOpEI»).
www.hemi.wallst.ru (O6pasoBaTesILHBIN CAUT OJIA IIKOJILHUKOB
«Xumusa»). www.alhimikov.net (O6pasoBaTesILHBIN CAlT OJIA
IITKOJIBHITKOB).

OcHoBbl xumuu. MUatepuer-yueOHuk. http://www.hemi.nsu.ru/

[Mone3nas nndopmainsg no xumuuhttp:/ www.alhimikov.net/
XuMHYeCKasi BCIYMHA: CChUIKH (1

yacTh)http:// www.alhimik.ru/etcet/etcet01.html

Xumus B uatepHete. [lonesnsie cebuiku.http:/ www.fptl.ru/Chem
0

%20block Himija%20v%?20internete.html
Xumus. O06pa3zoBaTEAbHBINA CAWT JUIS IIKOJIbHUKOB U CTYJICHTOB.

http://hemi.wallst.ru/




4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOUI
JANCIHUITIMHBI

Kontpoaibu  omeHka  pe3ylbTaTOB  OCBOCHHS  Y4YEOHOW  JUCIUIUIMHBI

OCYILIECTBIISIETCS MPENOoAAaBaTelieM B MPOLECCE MPOBEACHUS MPAKTHUYECKUX

3aHATHM ¥ JTA0OpAaTOPHBIX pabdOT, TECTUPOBAHMS, a TaKKe BBIMOITHEHUS

O0OyYarOIIMMUCS UHANBUYJIbHBIX 3aIaHHH, POEKTOB, UCCIICTIOBAHUN.

Pe3yabTaThl 00y4eHus DopMBbI 1 METOAbI KOHTPOJIA U
(ocBOeHHbIE YMEHMSI, YCBOCHHbIE OLIEHKH Pe3yJbTATOB 00y4eHus
3HAHMA)

JIUYHOCHIHbLE:

-yCTOMYMBBIA WHTEpec K HUCTOpuu H | OlieHKa ayIUTOPHOW/ BHEAYIUTOPHON
JOCTYKEHHAM B 00JIACTH | caMOCTOATEIBHOM PaBOTHI
€CTECTBEHHBIX HAyK,4yBCTBO I'OPJIOCTH
34 pOCCUNCKUE €CTECTBEHHBIC HAYKH;

—TOTOBHOCTB K IPOJIOJKEHHUTO
oOpa3zoBaHwus, MTOBBIILICHUIO
KBTI (PHUKALIAN B n30paHHOM
mpo(ecCHOHaNbHON  NEeITETLHOCTH C
HCIIOJIb30BAHUEM 3HAaHUU B

00J1aCTHECTECTBEHHBIX HAYK;
—00BEKTUBHOE OCO3HAHHME 3HAUMMOCTH
KOMITICTCHITUH B obmactu
€CTECTBEHHBIX HAYKIJI 4YeJIOBeKa W
oOmmecTBa, yMEHHE  HCIOJb30BaTh
TEXHOJIOTHYECKHUE JIOCTHKEHUSB
obnmactu GUBUKH, XUMHUH, OHOJIOTHUU
TS TTOBBIIIICHUS COOCTBEHHOTO
MHTEJICKTYaJIbHOTO pa3BUTHUS B
BBIOpAaHHOM npodeccruoHanbHOM
JeSATEIIbHOCTH,

—yMEHHUE IIPOaHATN3UPOBATH
TEXHOTCHHbBIC ITOCJICICTBUS JUIST
OKpYyXXarolenl  Ccpelbl,0bITOBOM U
MIPOU3BOICTBEHHOM JIESITCIILHOCTH
YEJI0BEKA;

—TOTOBHOCTH CaMOCTOSITEJILHO
JI0OBIBATH HOBBIE JUIST cebs
€CTEeCTBEHHO-HAYYHbIC3HAHUS v
VICIIOJIb30BaHUEM JUIST 3TOr0
JTOCTYITHBIX UCTOYHUKOB MH(OPMAIIUH;
—yMEHUEe YIIPABIATH CBOEH
IT03HABaTCILHOU NESATEIbHOCTEIO,




OPOBOJUTH  CaMOOLIEHKY  YPOBHS

COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO
pa3BUTHS,
—yYMEHHUE BBICTPAaNBaTh

KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHHUS B
KOMaH/I¢ 10 PEIICHHI0 OOIIUX 3a7a4 B
00J1aCTH €CTECTBO3ZHAHUS

MemanpeOMemnble:

OBJAJICHUE YMEHUSMHU W HaBBIKAMH
pPa3IMYHBIX BHJIOB IO3HABATEIBHOMN
NEATEIbHOCTA Il M3YYCHHS] Pa3HbBIX
CTOPOH OKpPY’KalOIIEro0 €CTECTBEHHOIO
MHUPA;

—IIPUMEHEHUE  OCHOBHBIX  METOJIOB
no3HaHus  (HAOMIOJEHUS, HAyYHOTO
AKCIIEPUMEHTA) JUTS W3y4ECHUS
pPa3JINYHBIX  CTOPOH  €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpPa, C KOTOPBIMH

BO3HUKAET HEO0XOJIUMOCTh
CTJIKUBAaTbCd B MpodhecCHOHATbHOM
chepe;

—YMEHHUE ONpPEACNATh LEIU U 3aJauu
NeSATebHOCTH, BBIOUPATh CpeICTBA IS
UXJOCTUKECHUS HA NPAKTUKE;

—YMEHHUE MCIIOJb30BaTh Pa3JINYHbIC
UCTOYHUKHU JU1sL MTOJTy4YEHUS
€CTECTBEHHO-HAYYHOU HH(OpMaIuu u
OLICHUBAaTh €€ JIOCTOBEPHOCTH A
JNOCTMKECHUSI TMOCTABIICHHBIX LEIEH H
3a1a4

OueHka ayJuTOpHOI/ BHEAYAUTOPHOU
CaMOCTOATENbHOMN pabOThI

OneHKa BBIMOJTHEHUS] KOHTPOJIbHBIX U
CaMOCTOSITENIbHBIX Pa0OT

npeomemmule:

- c(hopMUpOBaHHOCTH TPEACTABICHHI
0 LEIIOCTHOU COBPEMEHHOU
€CTECTBEHHO-

HAay4YHOW KapTHHE MHpA, MPUPOJE KaK
SIMHOM 1ICJIOCTHOM CHCTEME,
B3aMMOCBSI3M UEJIOBEKAa, NPUPOILI U
o0I111ecTBa,

—BJIaJICHUE 3HAHUSIMU O Haubosee
BaXKHBIX OTKPBITUSIX U JTOCTHKECHHSIX B
00JJaCTUECTECTBO3HAHUS, MOBIHUIBIINX
Ha OBOJIIOLIMIO NPEACTAaBICHUU O
MpUPOJIE, HAa Pa3BUTUE TEXHUKU U
TEXHOJIOTHUH;

OreHka ayTuTOpHOI/ BHEAY AUTOPHOM
CaMOCTOSATEITLHOM pabOThI

OrnieHKa BBITIOTHEHUS KOHTPOJIBHBIX U
CaMOCTOATEIBHBIX PadoT

OrieHKa BBIMTOJTHCHHS TPAKTUICCKIX
pabor




-chOpMUPOBAHHOCTH yMEHUSI
IPUMEHSATH €CTEeCTBEHHO-HAyYHbIC
3HAHUS JJISI OOBSICHEHHS OKPYIKAFOIITNX
SBJICHUH,  COXpaHEGHHMS  370POBbBA,
obecrieueHUs 0e30macHOCTH
KU3ZHEICSITEILHOCTH, OepeKHOTO
OTHOIIICHHS K pupoze,
PaIMOHAIBHOT OIIPUPOIOTIONB30BAHMS,
a TaKXKe BBITTOJTHCHUS ponu
IPaMOTHOT'O MOTPEOUTEIIS;
—C(OPMHUPOBAHHOCTh  MPECTABICHUIM
0 HAYYHOM METO/I¢ TIO3HAHUS ITPUPO/IbI
u

CpeacTBax W3YUYCHUSI MeraMmpa,
MakpoMHpa U MHKpPOMHpA; BIIaJICHUE
MIPUEMaMHUECTECTBEHHO-HAYYHBIX
HAOJIIOIEHNH, OMNBITOB, WCCIICIOBAHMUMI
U OIEHKH JOCTOBEPHOCTH TOTYyUYCHHBIX
pE3yNhTATOB;

—BJIaJICHUE TIOHATUWHBIM aIlapaToM
€CTECTBEHHBIX HAyK, ITO3BOJISIOIIAM
MMo3HaBaTh ~ MHp, YydYacTBOBaTb B
JTUCKYCCHUSAX TI0 €CTECTBEHHO-HAYYHBIM
BOIIPOCaM, HCIIOJIb30BaTh Pa3IMYHBIC
HUCTOYHUKH uHpopMau TUTSt
OATOTOBKH COOCTBEHHBIXPAOOT,
KPUTHYECKHU OTHOCHTBCS K
coobmenusim  CMMU, conepxkamum
Hay4YHYIOHUH(POPMAIIHIO;
—c(OpPMHUPOBAHHOCTH yMEHUIN
IIOHUMATh 3HAYUMOCTH €CTECTBEHHO-
HAy4IHOTO SHAHUSISA Ka)KJIOTO
YeJIOBEKa  HE3aBHCUMO  OT  €ro
npodeccuoHaIbHON
NeATeNbHOCTU,pa3inuath  (PakTel U
OIICHKW,  CpaBHUBATh  OIICHOYHBIC
BBIBO/IbI, BUJICTh 1704 CBSI3b
CKpUTEpUSIMH  OIICHOK W  CBSI3b
KPUTEPUEB C OMPEICIICHHOW CHCTEMOM
IIEHHOCTEM.
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