MHUHHUCTEPCTBO OBPA3OBAHMS U HAYKH PCO — AJTAHMSI
I'BIIOY «CEBEPO - KABKA3BCKUH TEXHUKYM MEXAHU3AIIUN, ABTOMATHU3AIIUH
JIECHOT O XO35UCTBA 1 YIIPABJIEHUSA»

YTBEPXKIAK
Bpmo aupexropa
BIIOY ¢PRTMAJIXY»
=~ #% Mapsoes UK.
AT N

-

« 28 » oktabpsa 2022

PABOYAS MMPOIT'PAMMA YUYEFHOM JUCHMIIJIMHBI

O/15.09 ECTECTBO3HAHHUE

CneunajabHocth. 43.02.14. « FocTuHMYHOE 1€e10»

Kpamupukanus: «CrnenquajncTt no rocTenpuuMcTBY>

r. Anarup 2022 rog.




Pabouas nmporpamma pazpaborana Ha ocHoBe TpeboBanui ®I'OC cpeanero
oOmero oOpa3oBaHMsI U TPUMEPHOW NPOrpaMMbl y4eOHOH JTHUCUUILIMHBI
Ob.10 «EcrectBo3nanue» pa3paboraHa Ha ocHoBe ®DenepaabHOTO
rOCyapCTBEHHOI'0 aBTOHOMHOTO  yupexzaeHus «DenepalibHbIi UHCTUTYT
pazButust oOpazoBanus» (OPI'AY «OUPO») nnga peanuzanuu OCHOBHOMU
npodeccuoHanbHOU oOpa3oBarenbHOM nporpammbl CI1O Ha 6a3e OCHOBHOTO
oOmiero oOpa3oBaHUsS C TMOJy4YEHUEM CpeaHero oOiero oOpa3oBaHus
[IpoToxon Ne 3 ot 21 wmrons 2015 r. PerncrpanronHslii HOMEp peLEH3UN
3720t 23 urons 2015 r. ®I'AY «OPUPO»no cneunansaoctu CI1O 43.02.11.
«I'OCTUHUYHBIN CEPBUCH.

CornacosaHo

5

3am. aupexkTopa 1o yuebHoii padore

26 oxTs0pst 2022 rona

%Z,/  /Kaiitmazosa A.A/

Opranusanus paspadorunk: ['BIIOY «CeBepo — KaBka3zckuii TEXHUKYM ME€XaHU3AIHH,
ABTOMATHU3AIMH JIECHOTO XO35MCTBA U YIIPaBICHUS»

PenenseHrni:
3o3yaa I'.M. npenogasarenb IBIOY «CKTMAJIXY»
Kanoesa 3.B.npenogaBarens I'BIIOY «CKTMAJIXY»




OI'JIABJIEHHUE
1. MACIIOPT PABOYEHN IPOI'PAMMBI YYEBHOM JUCIUATLJINHEL...... 4

1.1. OGnacTh NPUMEHEHUS TPOTPAMMBDBL.......uuetneeeneeenneenneenneennnenns 4

1.2.MecTo yueOHON AUCIUIUIMHBI B CTPYKTYpE OCHOBHOM MPOQPECCUOHAIBHON
00pa30BATEITBLHOM ITPOTPAMMDBI . ....uuteeennseeennseeaneeeaneeeaineeenneeaannss 4

1.3. Llenb u 3a1aun yueOHOM TUCIUIUTUHBI — TPEOOBAaHUS K pe3yJibTaTaM
OCBOCHUSYUYCOHOUTUCTIATIIIIHBL. . .+ e e.vveeeeeeeenaeeennneeennneeanneeennneeenns 4-9

1.4. Tlepeuenb POPMUPYEMBIX KOMITETCHITUM . ... 'uvveeneieeannneennnnnn, 9-10

1.5. PexoMeH1yemMoe KOJMYECTBO YaCOB HA OCBOCHHE pabouel mporpamMmsbl yueOHOH

D117063 007018107050 P 10

2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOU

JUCHUIITIMHDBL. ..., 11
2.1. O0beM yueOHOM JUCUUIUIMHBI U BUJIbI YYEOHOU PadoTHI. ........... 11

2.2. IlpumepHbIil TeMaTUYECKUH TUIAH U CoiepKaHue yueOHOH
D107 (618050010705 1 3 N 12-26

2.3 OcHOBHBIC BUBl YUEOHOH JEATEIHLHOCTH O0YUYAIOIIUXCA. . . .. ... 27-33

3. YCJIOBUS PEAJIN3ALIMU YYEBHOU

JACHUIIJIMHGBL............... 34
3.1. TpeboBaHust K MUHUMQJIbBHOMY MaT€PHATIbHO-TEXHUYECKOMY
OOCCTICUCHMIO . . . ..ttt ettt ettt et et ettt ettt 34
3.2. UndopMaliMoOHHOE 00ECTIEYEHUE OOYUCHHUST  ..vvvnnvennnennnnnn.. 34-37
4. KOHTPOJIb 1 ONIEHKA PE3YJIbTATOB OCBOEHUA
JUCHHUIIJIMHBL. ... 38-39


file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648306%23_Toc283648306
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648308%23_Toc283648308
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648308%23_Toc283648308
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648309%23_Toc283648309
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648309%23_Toc283648309
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648310%23_Toc283648310
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648311%23_Toc283648311
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648311%23_Toc283648311
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648312%23_Toc283648312
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648312%23_Toc283648312
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648313%23_Toc283648313
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648314%23_Toc283648314
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648314%23_Toc283648314
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648316%23_Toc283648316
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648316%23_Toc283648316
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648317%23_Toc283648317
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648317%23_Toc283648317
file:///C:/Documents%20and%20Settings/user/Мои%20документы/рабочие%20%20программы%20%20по%20%20предметам/рабочая%20%20программа%20%20по%20%20почвоведению.doc%23_Toc283648318%23_Toc283648318

1.TIACIHOPT PABOYEHN ITPOI'PAMMBbI YYEEHOM
NTUCHUIIJINHBI
OJIb. 09 «<ECTECTBO3HAHUE»

1.1. Ob6sacTh NpUMEHEHUsS MPOTrPAMMbI

Pabouas mporpamma yueOHON AMCHIUIUIMHBI SBISCTCS YacThIO TMPUMEPHOU
OCHOBHOU oOpasoBarenbHOl mporpammbl ¢ OI'OC  cpemnero o6miero

o0pa3oBaHUs

1.2. MecTO0 AUCHMILUIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHAIBLHOI
o0pa3oBaTeJIbHOI NPOrpaMMbI:

VYuebnas  gucuumuinHa — «EcTrecTBO3HaHWe»  BXOOUT B IUKI
0011e00pa3oBaTeNbHBIX M €CTECTBEHHO-HAYYHBIX JUCIHUIUIMH M SIBIACTCS
y4eOHBIM TPEAMETOM IO BBIOOPY M3 00s3aTEeNbHOM MpEeAMETHOM o0acTu

«EcrtectBennsie Haykm» PI'OC cpennero oo01iero oopazoBaHus

1.3. Heam w 3apauyM AUCUMIUVIMHBI — TpeOoOBaHMS K pe3yJjbTaTam
OCBOEHMS UCIHUILINHBI:
Copnepxanue  mporpamMmbl  «EcrecTBO3HaHue» — HampaBlIeHO — Ha

JOCTUKEHUE CIETYIONNX Hesel:

»OCBOCHHE 3HAHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHE
MUpa M METOJaX €CTECTBEHHBbIX HAyK; 3HAKOMCTBO C Haubonee
BAKHBIMU UJEAMU U JNOCTW)KCHUSAMU €CTECTBO3HAHMSA, OKa3aBIIMMU
ONPENEIIAIONIEE BIMSHUE HA PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

> OBJIAJICHUE YMECHUAMU IPUMEHATH [IOJyYCHHBIEC 3HAHUA 1A
00BSCHEHHUSI SIBJICHUI OKPYXKAIOLIEro MUPa, BOCHPUITHS HHPOPMALIUU

CCTCCTBCHHO-HAYYHOI'O U HpO(l)GCCI/IOHaJ'IBHO SHAYMMOTI'0 COACPIKAHUA,



Pa3sBUTUC MHTCIUICKTYAJIbHBIX, TBOPUYCCKUX CIIOCOOHOCTEHN B

KPUTHYCCKOI'O MBIIIJICHUA B XOAC ITPOBCACHUA

»TPOCTEUIINX UCCIEAOBAaHUM, aHaIu3a SBJICHUM, BOCHPUATUA U
MHTEPHpPETAlUU €CTeCTBEHHO-HAy4YHON UH(pOpMaIny;

»BOCIIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS 3aKOHHOM
IPUPOABI U WCIOJIB30BAHMS JOCTHKEHUN €CTECTBEHHBIX HAyK UL
Pa3BUTHS LIUBUIN3ALMH U MTOBBIIICHNUS Ka4ECTBA XKU3HU;

»PUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAaHUH B MNPO(ecCHOHATBHOM
NEeSTeIbHOCTY W TOBCEJHEBHOM  KHU3HM 1 oOecreueHus
0€30MaCHOCTU  KM3HEAEATENbHOCTH; T'PAMOTHOTO HCIIOJIb30BaHUS
COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3J0POBbS, OKPYKAIOIIEH CPEIBI.

OcBoenue cozaepkanus yuyeOHOM mucuuiuiiHbl «EcTecTBO3HaAHHMe)

o0ecreynBaeT JOCTHKEHHUE CTYJACHTaMU CIIETYIOIUX Pe3yJbTAaTOB:

¢ IUYHOCTHBIX:

» YCTOWYMBBIA MHTEpEC K HCTOPUM U JIOCTHKEHUSIM B o0nactu
€CTECTBEHHBIX HAYK, YyBCTBO I'OPJIOCTH 32 POCCUHCKHE €CTECTBEHHBIE
HayKU;

» TOTOBHOCTb K  MPOJOJDKEHHIO  0Opa3oBaHMs,  MOBBILIECHHUIO
KBAIM(PUKALMK B H30paHHOW MPOQPECCHOHATBHOM AESTENIbHOCTU C
UCIOJIb30BAaHUEM 3HAHUI B 00JIaCTH €CTECTBEHHBIX HAYK;

» OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIMH B o001acTu
€CTECTBEHHBIX HayK Il 4YeJloBeKa M  OOIIeCTBA, YMEHHE
HCIOJIb30BaTh TEXHOJIOIMUECKHUE TOCTHXKEHHS B 00JacTu (PU3UKH,
XUMUH, ounonoruu JUIS MTOBBILIEHUS COOCTBEHHOI'O
MHTEJUIEKTYaJIbHOTO pa3BUTUS B BBIOpAHHOW IpoeccroHaTIbHOM
NeSITENbHOCTH;

YMEHUE [POAHAIM3UPOBATH  TEXHOTCHHBIE  IOCIEJICTBHS  JUIA
OKpy>Karollel cpelibl, OBITOBOM U MPOU3BOJCTBEHHOU JEATEIBHOCTH

YeJIOBEKa;



CaMOCTOSITEJIbHO ~ MCIIOJIBb30BAaTh  €CTECTBEHHO-HAYYHbIC  3HAHUS,
PUMEHSISt JOCTYITHBIE MCTOYHUKK WH(GOpPMAIINK;

» YMEHHE yIOpaBlIsATh CBOEM  TMO3HABATENbHON  JIESTEIBHOCTHIO;
MPOBOJIUTH CAMOOIICHKY YPOBHS COOCTBEHHOTO HWHTEJUICKTYaJTbHOTO
pa3BUTHS,

» YMEHHME BBICTpauBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOUICHHS B
KOMaHJIe¢ MO PEIICHHI0 OOIIMX 3a7a4y B OO0JAacTH €CTECTBO3HAHMS;
* MemanpeomMenHbIxX:

» OBJIAJICHUE yMEHUSIMM W  HAaBBIKAMH  Pa3JIMYHBIX  BUJOB
II03HABATEIIbHOU JEATENIBHOCTA JUIl M3YYE€HHUS pPa3HbIX CTOPOH
OKpPY>KaroIEro €CTECTBEHHOTO MUPA;

> TPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSA (HAOII0ICHUS, HAYIHOTO
HKCHEPUMEHTA) IS H3YYECHHUS PA3JIUYHBIX CTOPOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpA, HCIOJIb3YyeMble B MNPodheCcCHOHAIBHOU
coepe;

> YMEHHE ONpeNeNsiTh UeNH W 3aJadd  JIeATeITbHOCTH, BBIOUPATH
CpeACTBa JJIsl UX JOCTUKEHUS HA MPAKTUKE;

» YMEHHME HCHOJIb30BaTh PA3JIMYHbIE HWCTOYHUKHA IS ITOJIYy4ECHUS
€CTECTBEHHOHAYYHO! MH(OpPMAIMU W OIEHUBATH €€ JOCTOBEPHOCTH
In: JOCTHKECHUS MTOCTABJIEHHBIX enen 51 3a1ad4;
* IpeIMeTHBIX:

» c(hOPMUPOBAHHOCTh MPEJACTABICHUNA O IEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAy4YHOM KapTUHE MHpa, [PUPOAE KaK EIUHOU
IIEJIOCTHOM CHCTEeME, B3aMMOCBSI3M YEJIOBEKA, MPUPOJIbI U OOIIECTBA,
IPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHnnoii;

> BJIQJICHUE 3HAHUSAMHU O Han0O0JIe€ BAXKHBIX OTKPBITUSIX U IOCTIKCHHSIX
B 00JaCTM  €CTEeCTBO3HAHMs, TOBJIUSBIIMX HAa  DBOJIIOLUIO
MPEJICTABICHHUI O IPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHU;

» c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSTh €CTECTBEHHO-HAYYHBIE

3HaHUA IJIA OOBSICHCHHS OKPYyXKaromux SIBJIeHI/Iﬁ, COXpPaHCHUA
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> 3]I0pOBBsI,  oOecrieyeHuss  O€30MacCHOCTH  KU3ZHEACSATEIbHOCTH,
Oepe’KHOTO OTHOIIEHUS K pUpoe, palMOHAIBHOTO
OPUPOAOIIONB30BAHUSA, A TaKXKE BBIMOJIHEHUS POJIM TPAMOTHOTO
MOTpeOuTENS;

» cpOpMHUPOBAHHOCTh TMPEJCTABICHUH O HAy4YHOM METOJIe IO3HAHUS
OpUPOABl M  CPEICTBAX HW3Y4YEHUsT Merammpa, MakpoMupa U
MUKpPOMUPA; BJIAJICHUE npruemMamu €CTECTBEHHO-HAYYHBIX
HAOJIIOICHUM, OMbBITOB, HCCIEAOBAHUI W OLEHKU JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB;

» BJAJCHUE  TOHIATUHHBIM  amnmapartoM  €CTECTBEHHBIX  HayK,
NO3BOJISIIOLIMM TI03HABATh MHpP, Y4YacTBOBATh B JIUCKYCCHUSIX IIO
€CTECTBEHHO-HAYUYHbIM  BOIIPOCaM,  KCIOJIb30BaThb  Pa3JIMYHbIC
MCTOYHUKU WHGOPMAIIUU JJIS TOATOTOBKA COOCTBEHHBIX paboT,
KPUTUYECKH OTHOCUTBhCS K coobmenusm CMMU, coaepxkaumm
Hay4HY0 HH(POpPMALIUIO;

» c(OpPMHUPOBAHHOCTHL YMEHHMI MOHUMAaTh 3HAYMMOCTH €CTECTBEHHO-
HAy4YHOT'O 3HAHUS JJI1 KaXJIOro 4YeJlOBeKa HE3aBUCUMO OT €ro
npoeCCHOHANILHON JIEeATEIbHOCTH, pa3inyaTh (aKkThl U OICHKH,
CpPaBHUBATh OIEHOYHBIE BBIBOJbI, BUJIETh MX CBS3b C KPUTEPUSIMHU
OLICHOK U CBSI3b KPUTEPHUEB C ONPEAECIECHHON CUCTEMON [IEHHOCTEM.

B pesynbrarte u3yueHus: yueOHON AUCHUTUIMHBI O0YUYaIOLIUIICs T0JKEH

3HaTh:

» CMBICJI NOHATHI: €CTECTBEHHOHAYYHBI METO/1 O3HAHUS,
3JIEKTPOMArHUTHOE TOJIE, JICKTPOMArHUTHBIE BOJIHBI, KBAHT,
sBoronus BeenmenHo, 00bI0i B3phIB, CoJTHEUHAs CUCTEMA,
rajakThKa, XUMUYecKasi CBsI3b, XUMHUUECKasl peaKiusl,
MaKpoMOJIeKyJia, OeJIOK, KaTtanuzaTop, (PepMeHT, KIeTKa,

muddepennuanus kinerok, JJHK, Bupyc, buonornyeckas sBoitonus,



OouopaszHooOpasue, opraHusm, NOMyJIAIMs, IKOocucTeMa, ouocdepa,
DHTPOIINSL, CAMOOPTaHU3ALIUS;

» BKJIAJl BEJIMKMX YYEHbIX B (JOPMUPOBAHUE COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapPTUHBI MUPA;

YMETh:

> NPHUBOJWTH MNPHUMEPbl 3KCIEPUMEHTOB W(MIH) HAOJIIONCHUI,
000CHOBBIBAKIINX: AaTOMHO- MOJIEKYJIIDHOE CTPOEHHE BEILECTBA,
CYIIECTBOBAHUE  JJIEKTPOMAarHUTHOTO  TMOJS W B3aUMOCBS3b
3JIEKTPUYECKOTO U MarHUTHOTO IOJIEN, BOJTHOBBIE U KOPITYCKYJISIPHBIE
CBOMCTBa CBETa, HEOOPATUMOCTh TEILJIOBBIX IMPOIIECCOB, pa3z0eraHue
rajJjakTHUK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYPBbl MOJIEKYJL,
3aBUCHUMOCTb CKOPOCTM XHMHYECKOW PEAKIUU OT TEeMIEPaTypbl MU
KaTaJau3aTOPOB, KIETOYHOE CTPOCHUE KUBBIX OpraHu3MoB, poisib JJHK
KaK HOCHUTENSl HacCJEeICTBEHHOW HWH(OpMaluU, 3BOJIOLMIO >KHUBOU
IPUPOJBI, TMPEBPAIICHUS DHEPIrUM M BEPOSATHOCTHBIA XapakTep
IIPOLIECCOB B )KMBOU U HEXUBOU IIPUPOE, B3aUMOCBSI3b KOMIIOHEHTOB
SKOCHCTEMBI, BIUSHUE JEATEIIBHOCTH YEJIOBEKA HA DKOCUCTEMBI;

> OOBSICHATH NPHUKJIAAHOE 3HAYEHHME BAKHEHIIUX JOCTHKECHUI B
00JIaCTH  eCTeCTBEHHBIX HAyK JUIs: pa3BUTHUS  DHEPrETUKH,
TPAHCIIOPTA M CPEIACTB  CBS3M, IIOJYyYEHUS CHUHTETHYECKUX
MaTepuajoB C 3aJaHHBIMH CBOMCTBAMM, CO3/aHUS OMOTEXHOJOTHH,
Je4eHHs] THPEKIMOHHBIX 3a00J1€BaHU, OXpaHbl OKPY>KalOIIEeil Cpe/ibl;

» BBUIBUIaTh I'MIOTE3bl U NpPeENJararb IyTH UX NPOBEPKH, AeJIaTh
BbIBO/bI HA OCHOBE JKCIIEPUMEHTAIbHBIX JaHHBIX, IIPEACTABICHHbBIX
B BUJIe Tpaduika, TabIUIbl WK JUArPaMMBbI;

padoTaTh ¢ ecCTeCTBEHHO-HAYYHOI NH(opManueil, coaepxalieiics B
coobmenusix CMU, unTepHeT-pecypcax, HayYHO-IOMYJIIPHON
JuTepaType: BIAJAETh METOJAMH IIONUCKA, BBIIEIATH CMBICIOBYIO

OCHOBY U OLICHUBATH JOCTOBCPHOCTH I/IH(i)OpMaHI/II/I;



HCIO0J1b30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOM
AEAITeJIbHOCTH M NOBCEIHEBHOM KU3HM 1JIA:
> OLEHKH BIIMSAHUA HA OPraHU3M YeJIOBEKA JJIEKTPOMArHUTHBIX BOJIH U
PaIMOaKTUBHBIX U3Ty4YCHUH;
» DHEProcOepexeHus;
0€30MacHOro MCHOJIb30BAaHUSI MATEPUAJIOB U XMMUYECKHUX BEILECTB B
OBITY;
» npouiakTUKM ~ MHQPEKIMOHHBIX  3a00JIeBaHHUM,  HUKOTHHOBOM,
AJIKOTOJIbHOM Y HAPKOTUYECKOU 3aBUCUMOCTEN;

» OCO3HaHHBIX JIMYHBIX JEUCTBUN MO OXPAHE OKPYKAIOIIEH CPE/IbI.

1.4. Ilepeyenn popMupyeMbIX KOMIIETEHIIMH:
Oo6mme komnerenuuu (OK)

OK 1. Ananmu3upoBaTh COLHMAIBHO 3HAYMMbIE MPOOJIEMBI U TIPOIECCHI,
UCIIOJIb30BaTh HAa MPAKTUKE METOJbl TYMAHUTAPHBIX, €CTECTBEHHO-HAYYHBIX,
OMOJIOTUYECKUX, U JICCOXO3AMCTBEHHBIX HAyK B PA3IHYHBIX BHUAX
npoecCHOHaNbHON U COLMATBHON JEATENHHOCTU, MPOSBISATh YCTONYUBBIN

uHTepec K Oyayuieit npodeccumu.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO NEATEIHHOCTb, BHIOUPATh TUIOBBIC
METOJIbl U CIIOCOOBI BBITIOTHEHUS MPOGECCHOHANIBHBIX 3aJ1a4, OLICHUBATh UX

3 PEKTHBHOCTH U KQa4ECTBO.

OK 3. [IpuHuMath penieHus: B CTaHIapTHBIX U HECTAHJAPTHBIX CUTYALUSIX U

HCCTH 3a HUX OTBCTCTBCHHOCTD.

OK 4. Ocy1mecTBasTh MOUCK U UCIIOJIb30BaHNE WHPOPMAITUN, HEOOXOIUMOM
JUTSt 3¢ (HEKTUBHOTO BBITIOJTHEHUS npoeccuoHambHbIX 3ajad,

poeCCUOHATIBHOTO U INYHOCTHOT'O Pa3BUTHS.



OK 5. Hcnonb3oBaTh HHOOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUH B
npo(heCCUOHATIBHOM  JESTEbHOCTH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
JOTMYECKOMY M apryMEHTUPOBAaHHOMY aHaiu3y, K MyOJMYHOW peun,
BEJICHUIO JIUCKYCCUM W IOJIEMHKH, K PEIaKTUPOBAHHIO TEKCTOB
po(eCCUOHATILHOTO COJAEPIKAHUS, K OCYLIECTBICHHUIO BOCHUTATEIbHOW W
NeJaroruyecko  JesTeNbHOCTH, K COTPYAHUYECTBY U  Ppa3peLICHUIO

KOH(IUKTOB, K TonepanTHOCTH (OK-5);

OK 6. PabGorarb B KOJIEKTMBE M B KOoMaHzae, 3()PPEKTUBHO 0OIIATHCA C

KOJIJICTaMH, pPYKOBOJZICTBOM, HOTpe6I/ITeJ'I$IMI/I.

OK 7. Bbparp Ha ce0si OTBETCTBEHHOCTh 3a pPa0OTy UJICHOB KOMAaHJbI

(MOTYMHEHHBIX ), pE3yJIbTAT BHIIIOJIHEHUS 3a1aHUI.

OK 8. CaMocTosTeNbHO ONpeaeisaTh 3aJaud MNpopecCUOHANBHOIO H
JUYHOCTHOT'O Pa3BUTHS, 3aHUMAThCS CaMO00pa3oBaHUEM, OCO3HAHHO

IJIaHUPOBATH IMMOBLIICHHC KBaJ'II/Iq)I/IKaLII/II/I.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX 4YaCTOW CMEHBI TEXHOJOTHM B

npo(ecCUOHANIbHOM AESITEIbHOCTH.

1.5. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE NTPOrPaMMbI
aucoumiinasl «KECTECTBO3HAHUE)
® MaKCHMAaJbHOW yueOHON Harpy3Kku oOydaromierocsil62 yacos,
B TOM YHCIIE:
e 00s3aTeIBPHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromerocs108
9JacoB;

® CaMOCTOSITENIbHON pabOThI 0OyUaromerocs 54 4acos.
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2.CTPYKTYPA U COAEP KAHUE JUCHUIIJIMH OY .08
«ECTECTBO3HAHMUE»
2.1. O0bem yueOHOM TUCHUILIMHBI ¥ BUABI y4eOHOH padoThI.

3a4eT.

Bun yuyeOHoii padoThl Oo0bem
4acoB

MaxkcumanabHasi yueOHasi HAarpy3ka (Bcero) 162
Oo0s13aTesibHAs ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 108
B TOM YHCIIE:
1abopaTopHBIE 3aHATHUS -
MPAKTHYECKUE 3aHATUS 40
KOHTPOJIbHBIE pa0OTHI 1
KypcoBasi paboTa (IIpOeKT) -
CamocrosiTenbHasi padoTa odyuaromerocs (Bcero) o4
B TOM YHCJIE:
camocTosATeNbHas paboTa Hajl KypCcOBOM paboTOi (ITPOEKTOM) -
Pedepatsr 12
Jokman 9
Coo0i1tienune 10
CocraBieHue KpoccBop/a 9
HccnenoBarenbckas yueOHas padora 6
WuauBuyanbHbIE TPOEKTHI C UCTIOJIH30BAHUEM
WHOOPMAITMOHHBIX TEXHOJIOTHI 8
Hrorosasi arrectanusi B popme: 1uddepeHIIUPOBAHHBIH 54
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2.2. TemaTu4ecKuil IJIaH U coaep:xkanre yueOHoi nucunnianabl OY1.08 AcTtponomust

HaumenoBanmue pa3uesion Conep:kanue ydye0OHOro marepuasa u GopmMbl OpraHu3anum YpoBeHb O0bem | OcBauBaemble
U TeM AeSTEeJILHOCTH 00yYaI0IIHXCS OCBOEHHA 4yacoB 3J1eMeHThI
KOMIIeTeHIu i
1 2 3 4 &)
Pa3znean 1 ®PUZUKA 52/16
ConepxxaHue y4eOHOIro MaTepuaJia 2
Tema 1. 1 | ®usuka — ¢yHaameHTanbHas Hayka o mpupone. EcrectBenHo- | 1 2 OK 1-9
Beenenue. HAyYHBI METOJ TIO3HAHHS, €ro BO3MOXHOCTHU W  TPAHHIIBI
MPUMEHUMOCTH.
EnuHCTBO 3aKOHOB NpHUpOABI M COCTaBa BeLleCTBA BO DBcelleHHOM.
OTkpbiTuS B (PU3MKE -OCHOBa Mporpecca B TEXHUKE M TEXHOJIOTHH
MIPOM3BOICTBA.
Tema 2. Coaep:xkanue yueOHOro MaTepuasa 12/4
Mexanuka 1 | Kurematuka. Mexaanueckoe  nBwxkenue. Cucrema  orcyera. | 1,2 2 OK 1-9
Tpaexktopusa  nBuxkenus. Ilyts.  Ilepememenue. PaBHOMepHOE
MPSIMOJIMHEHHOE JBUKECHHE. CkopocTb. OTHOCUTENBHOCTh
MEXaHHYECKOTO JIBFIKCHUSL.
2 | PaBHOyCKOpEHHOE TIPSIMOJIMHEIHOE ABIKeHHEe. Y ckopenue. CBoboaHoe | 1,2 2 OK 1-9
najieane Ten. KpuBonanHeiiHoe BUKEHUE.
3 | Junammuka. Macca u cuia. BzauMojeiicTBre te. 3aKOHbI TUHAMMKH. 1,2 2 OK 1-9
Cunbl B ipupoie. 3aKOH BCEMUPHOTO TATOTEHUSL.
4 | 3akoHbl coxpaHeHuMss B MexaHuke. Mwmmynsc Tema. 3akoH | 2 2 OK 1-9
COXpaHeHus1 wumIynbca. PeakTnBHOE [BHXKEHUE. MexaHudeckas
pabora.
5 | MomHocts. PaboTa CHIIBI TATOTEHHWS, CHJIBI YIOPYTOCTH W CHIBI | 2 2 OK 1-9
TPECHHSI.
6 | Mexanuveckass »Heprusa. Kunermueckass dHeprus. Kunernueckas | 2 2 OK 1-9

sHeprus U paborta. [loTeHIManbHasi YHEPTUSl B TPABUTAIMIOHHOM TIOJIE.
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HaumeHoBaHue pa3jie/ioB
U TeM

Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun
AeATeJIbHOCTH 00y4arouxcst

YpoBeHb
O0CBOEHUS

O0LeMm
4acoB

OcBauBaeMbIe
3JIEMEHTHI
KOMIIeTeHI U

2

3

5

| 3aKOH COXpaHEHHUs TOJIHOM MEXaHUYECKOM SHEPTUH.

IIpakTnyeckue 3aHATHA:

1 HccaenoBanue 3aBUCUMOCTH CUJIBI TPCHUA OT BECa TCJIA.

2 Hccnegopanue 3aBUCUMOCTH CHJIIBI TPCHUA OT BECa TCJIA.

N

Camocmoamenvnas paboma odyuaroOwmuxcs:

OTHOCUTENHPHOCTh MEXaHUYECKOTO BIKECHUSI. 3aKOH CII0KEHUS CKOPOCTEH.
VYrnosas ckopocts. LlenTpocTpemurensHoe yckopernue. CrocoOsl
u3Mepenus cui. PaboTa cuiibl TATOTEHUS, CUIIb YIIPYTOCTH U CHJIBI TPEHUSI.

Tema 3.

OcCHOBBI MOJIEKYJISIPHO
(puszuxu u
TePMOJAMHAMHMKH

ConepxaHue y4eOHOro MaTepuaJia

10

1 | Monekyasipuasi ¢u3uka. ATOMHCTHYECKas TEOpHUS CTPOCHUS
BemiecTBa. HaOmroseHus M ONBITHL, TOATBEPXKJAIOIINME ATOMHO-
MOJIEKYJIIDHOE CTpOEHHE BelecTtsa. Maccbl M pa3Mepbl MOJIEKYIL.
TemnoBoe nBMKEHHME YaCTHLL BenlecTBa. bpoyHOBCKOE IBHYKEHUE

1,2

OK 1-9

2 | UneanpHblii Ta3. Temmeparypa Kak Mepa CpeaHed KHHETHYCCKOM
SHEPTUM YACTHIl. YpaBHEHHE COCTOSHUS UCATBHOTO rasa.

1,2

OK 1-9

3 | Mogenp kunkoctd. [loBepXHOCTHOE HATSHKCHHE U CMadWBaHHC.
Kpucrannnueckue u amopgHbie BEelIECTBA.

1,2

OK 1-9

4 | Tepmoaunamuka. Buytpennss sHeprusa. Pabota u Temnoorgada kak
crocOOBI N3MEHEHHUSI BHYTPEHHEH SHEPTHH.

OK 1-9

5 | IlepBblii U BTOPO¥ 3aKOHBI TEPMOJAMHAMUKH. TeIIIOBBIC MAIIMHBI U UX
MIPUMEHEHUE

OK 1-9

Camocmoamenvhan paboma odyuarouuxca:

CBsA3b MEXIYy JABJICHHUEM M CpPEIHEW KHHETUYECKOM HSHEpPruerd MOJICKYN
rasa.

Monens xxuakoctu. [ToBepXHOCTHOE HATSKEHHE U CMAauMBaHHE.

Tema 4.
OcHOBBI

ConepxxaHue y4eOHOro MaTepuaJia

8/6

1 | DJIEKTPOCTATHKA. B3aumopencreue 3apsHKEHHBIX TElL

1,2

OK 1-9
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn O0bem | OcBanBaembie
U TeM AeTeJILHOCTH 00yYaI0IIHXCS OCBOEHHA 4yacoB 3JIeMEeHThI
KOMIIeTeHI U
1 2 3 4 5
3JIEKTPOAUHAMUKH DOneKkTpuyecKkuil 3apsal. 3aKOH COXPAaHEHHUs SJEKTPUYECKOro 3apsia.
3akon Kynona. DOnekrpocraruueckoe Moje, €ro  OCHOBHBIE
XapaKTePUCTHKH U CBSI3b MEX]Ty HUMHU.
2 | IMocrostHubIi TOK. ITocTosHHBINA 3ieKkTpHuYecknii Tok. CHila ToOKa, 1,2 2 OK 1-9
HamnpsDKEHUE, DJIIEKTPUYECKOe COmpoTHBIeHHE. 3akoH Owma mus
y4acTKa JIEKTPUUECKOM TEMH.
3 | MarauTHOe moJie. MarHuTtHoe TIOJIE M €r0  OCHOBHBIE 1,2 2 OK 1-9
XapaKkTepUCTUKHU. JIeHiCTBME MAarHUTHOTO TMOJIE Ha MPOBOJHHUK C
TOKOM. 3aKOH Amrniepa
4 | MarauTHoe TmoJie. MarHuTHOoe TIOJIE W €r0  OCHOBHBIC 1,2 2 OK 1-9
XapakTepuCcTUKH. [IeficTBe MarHUTHOTO MOJI Ha MPOBOJHUK C
TOKOM. 3aK0H Amrniepa
IpakTHYecKHe 3aHATHS: 6
1 | Coopka 3eKTpUYEeCKON IeNu U U3MEpPEHUE CUIIbl TOKAa M HaNpsKEeHUs 2
HA €€ Pa3JIMYHBIX yYaCTKaX.
2 | COoopka 3JEKTPUUYECKON Lenu U U3MEPEHUE CHUJIbl TOKA U HaIpsLKEHUS 2
HA €€ Pa3JIMYHBIX YYACTKaX.
3 | COopka 2JIEeKTpUUECKON IIEMU W U3MEPEHHE CHJIBl TOKA W HANPSHKCHUS 2
HA €€ Pa3JINYHBIX YYACTKaX.
Camocmoamenvnuas paboma o0yuarouuxca: 6
[IpoBOMHUKM © HW30JATOPBl B JJICKTPOCTATHYECKOM IOJie. 3aKOH
JNeKTpoMarHuTHOW  wHAyKuuu. llpaBunmo  Jlenma.  CaMoOMHIyKIHS.
WNHIyKTHBHOCTH
Tema S. Copep:kanue y4eOHOro MaTepuaa 6/6
Kosne0aHusi 1 BOJIHBI IIpakTHYecKHe 3aHATHS:
1 | Usyuenue KoJe0anuit MAaTEMATUUYECKOTO MAasATHHKA. 1,2 2 OK 1-9
Mexanuyeckue KoJjiefanuss W BOJHBL.  CBOOOJHBIC
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn O0bem | OcBanBaembie
U TeM AeATeJIbHOCTH 00y4arouxcst OCBOCHHUA 4acos 3J1eMEeHThbI
KOMIIeTeHI U
1 2 3 4 5
koneOanus. Ilepmon, wactoTa W aMIuUIMTyJa KOJeOaHMIA.
I"apmonnueckue konedanus. MexaHHUeCKUe BOJIHbBI U UX BUIBI.
VYapTpa3ByKOBbIE BOJHBI. YIIBTPA3BYK U €r0 UCIOJIb30BAHUE B
MEJIUIIMHE U TEXHUKE.
2 | DJIeKTPOMATHUTHBIE Ko0J1e0aHuss u BOJHbI. CBOOOIHBIC 2 OK 1-9
ANeKTpoMarHuTHele KosieOanus. KonebGaTenbHbIi  KOHTYP.
DnexTpoMarHuTHoe nosue. CKopocTh AIEKTPOMArHUTHBIX BOJIH
3 | U3yuenue nnTepdepeHny u AU paKiiiyi CBeTa. 2 OK 1-9
CaeToBble BOJIHBI. Pa3zBuTre npeacTaBieHuil 0 IPUPOE CBETA. 3aKOHBI
OTPa)KE€HHUA U MPEIOMIICHHUS CBETA.
Camocmoamenvnas paboma odyuarouwuxcsa
@®opmyna TomcoHa. BbIHYyXIeHHbIE 3JIEKTPOMArHuTHBIE —KOJeOaHUs.
["apMoHWYECKHE PTIEKTPOMArHUTHBIE KOJIeOaH!s. DIEKTPUISCKUN PE30OHAHC.
Tema 6. ConepxxaHue y4eOHOro MaTepuaJia
DJIeMeHThbI 1 | KpanToBble cBoiicTBa cBera. KgantoBas rumore3a Ilmanka. | 2 OK 1-9
KBaHTOBOH pu3uKku ®otoanekrpuueckuii dpdexr. Puzumka aroma. Mopenu CTPOCHUS
atoma. OnbIT Pezepdopna.
2 | ®u3uKa aTOMHOr0 siAipa M JJjeMeHTapHbIx 4Yactun. CocraB u | 2 OK 1-9
CTPOGHHME aTOMHOrO sjapa. PaanoakTUBHOCTh.  PaanoakTuBHBIE
U3ITyYEHUS U UX BO3/CHCTBHE HEXXHUBbIE OPTraHU3MBI
Camocmoamenvnaa paboma odyuaouwguxcs:
PaBHOBecHOE TeroBOE U3MydeHUE. Y paBHEHUE DUHINTEHA /111 BHELIIHETO
dorordpdekra. Doton. Jlapienue creta. [lormomenue u UCIycKaHUE CBETA
aTOMOM
Paznea 2 XUMUA 30/6

\ ConepxaHue y4eOHOIro MaTepuaJia
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn O0bem | OcBanBaembie
U TeM AesITeJIbHOCTH 00Y4aI0IIMXCH O0CBOEHUS 4acoB 3JIeMEHThbI
KOMIIeTeHI U
1 2 3 4 5
Tema 1. 1 | Xumuueckas kKapTuHA MUpPa KaK COCTaBHAsl YaCTh €CTECTBEHHO-Hay4yHO! | 1 2 OK 1-9
Beenenne. KapTUHBl MHpa. Pollb XUMUM B JKU3HU COBPEMEHHOTO OOIIECTBA.
Hogelimme pocTwkeHUsT XMMUYECKOM HAayKM B IIJJaHE pPa3BUTHUA
TEXHOJIOTHI: XUMUYECKas TEXHOJOTUSI—ONOTEXHOJIOTUS-HAHO
TexHosjorus. IlpuMeHeHHe JOCTHMKEHUM COBPEMEHHOM XHWMHHM B
I'YMaHUTapHOU chepe NesTeTbHOCTH 00IIeCcTBa.
O0mas 1 HeOpraHu4ecKasi XUuMust 16/6
Copaep:xxanue y4e0HOro MaTepuaJia 2
Tema 2. 1 | IIpeamer xumun. BemectBo. AToM. Monekyna. XumMudeckuii aneMent | 2 2 OK 1-9
OcHOBHbBIE IOHATHS U 1 GOpMBI ero cymiecTBoBaHMs. [IpocTbie U ClIOKHBIE BEIIECTBA.
3aKOHBI XHMHHU. ANoTponus ¥ ee NpUYHHBIL.
ConepxxaHue y4eOHOro MaTepuaJia 2
Tema 3. 1 | Orkpeitre [lepuogndeckoro 3akona. Ilepuonnueckas cucrema 2 2 OK 1-9
Ilepuoauyecknii 3aK0H U xumuueckux 3nemeHToB /1. 1. MenneneeBa kak rpaduueckoe
Ilepuonnueckasi cucrema otobpaxenue [lepuonuueckoro 3akona. Ilepuoanueckuit 3akoH U
XMMHYeCKHX 3J1eMEHTOB CHCTEMA B CBETE YUEHUS O CTPOEHUH aToMa. 3aKOHOMEPHOCTHU
. 1. MenpaeseeBa. M3MEHEHUS CTPOCHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB M XUMHUYECKHX
CBOMCTB, 00pa3yeMbIX 3JIEMEHTAMHU MPOCTHIX U CIIOKHBIX BEIIECTB.
3nauenue [lepuonnyeckoro 3akoHa u [leprnoaudeckoi cuCTeMbl
xuMuueckux aemMeHToB J[. 1. Menaeneesa s pa3BUTHS HAYKH.
Camocmoamenvnas paboma odyuaroOwmuxcs: 2
OtkpsiTue [lepuonnueckoro 3akoHa. 3HaueHue I[lepuonnyeckoro 3aKoHa u
[Iepronnueckoit cucremsl xuMuueckux 3aeMeHToB 1. 1. Menneneesa nis
pa3BHUTHS HAYKU ¥ IIOHUMaHWS
ConepxaHue y4eOHOro MaTepuaJia 2
Tema 4. 1 | Otkpertue [lepuoanueckoro 3akona. 3Hauenue [lepuoanueckoro 2 2 OK 1-9

CTpoeHue BellecTBa.

3akoHa U [leprnonyeckoi cCucTeMbl XUMUYECKHX 3eMeHToB /1. 1.
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn O0bem | OcBanBaembie
U TeM AesITeJIbHOCTH 00Y4aI0IIMXCH O0CBOEHUS 4acoB 3JIeMEHThbI
KOMIIeTeHI U
1 2 3 4 5
| MenzeneeBa 1 pa3BUTH HAYKHA U IOHUMaHUS
ConepxaHue y4eOHOro MaTepuaJia 2
Tema 5. 1 | XKectkas Boma u ee ymsirdeHue. OmpecHeHue BOHbI.  ArperaTHble | 2 2 OK 1-9
Bona. PacTBopbl. COCTOSIHMSI BOJIBI M €€ TIEPEX0/Ibl U3 OJJHOTO arperaTHOro COCTOSTHUS B
npyroe. PacTBopeHue TBEpIbIX BEIIECTB M Ta30B.  3aBHUCHMOCTh
PacTBOPUMOCTH TBEP/IbIX BEIIECTB U ra30B OT TEMIIEPATYPHI.
MaccBopaa B ipupose, ObITy, TEXHUKE U Ha IPOU3BOACTBE. DU3ndeckue
U XUMHYECKHE CBOMCTBA BOJIbI.  3arpsi3HUTETH BOABI U CIOCOOBI
OYHCTKH.
Camocmoamenvnaa paboma odyuarouwguxcs: 2
PactBopbI Bokpyr Hac. ArperaTHble COCTOSIHUSI BOJABI U €€ TIEPEXOAbl U3
OJIHOTO arperaTHOro COCTOSIHUS B JIPyroe. 3arpsi3HUTENN BOJBI U CIIOCOOBI
OUYUCTKU. Y CTPAHEHUE KECTKOCTH BOJIbl HA MPOMBIIUIEHHBIX TPEANPUATHUSIX.
Tema 6. Conepxanue y4eOHOro MaTepuaJia 2
XHMHYeCKHEe peaKIiH. 1 | [loHATHE O XUMHYECKOW peakiuu. THUMNbBl XUMHUYECKHX pEakuuid. | 2 2 OK 1-9
Cxopocth peaknuu. DakTopsl, BIHUAIONME Ha Hee. TeruioBoi 3¢dekt
XMUMHUYECKON peakiuu. XUMHUYECKOE€ paBHOBECHE U CHOCOOBI €ro
CMEIIEHUSI.
Tema 7. ConepxxaHue y4eOHOro MaTepuaJia 2
Kanacendpukanus IIpakTHyeckue 3aHATHSA: 2
HEOPraHu4YecKux 1 | Okcunbl, KUCIOTHI, OCHOBaHMsI, coti. Cpena BOJHBIX PACTBOPOB COJICH: 2
COeIUHEeHU N ) 110.¢ KUCHasi, HEeUTpalbHas, IIeloyHasd. Bogoponssld mnokas3arens pH
cpoiictBa. IlonsaTHe o pactBopa Omnpeznenenue pH pactBopa cosneil.
I'mapoinse.
Tema 8. Copep:xxanue y4e0HOro MaTepuaJia 4
MeTtasuibl. IIpakTHyeckue 3aHATHSA: 4
HemeTa/Labl. 1 | OO6mme Guznueckre 1 XUMUYECKHE CBOMCTBA MeTautoB. O01ias 2 2
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn Oo0bem | OcBanBaemble
U TeM AeATeJIbHOCTH 00y4arouxcst OCBOCHHUA 4acos 3J1eMEeHThbI
KOMIIeTeHI U
1 2 3 4 5
XapaKTepUCTHKA TIJIABHBIX MOJATPYII HEMETaNIOB Ha IpUMepe
rajioreHoB. CBOMCTBO HeMeTaIOB. BaxkHellne cCoOeIMHEHHs] METAILJIOB
Y HEMETAJUIOB B MIPUPOJIE M XO3sIMCTBEHHOM 1€ TEIbHOCTH YEeJI0BEKa.
2 | BzauMoeiicTBHe METAJIJIOB C PACTBOPAMH KUCIIOT U COJICH. 2 2
Camocmoamenvnas paboma odyuaroOwmuxcsn: 2
DKOJIOTHYECKHE ACIEKTBI BO/IOIIOJIb30BaHUSI. CunukaTtHas
OPOMBIIIJIEHHOCTh.  buonorudeckas  posp  rajoreHoB. PabGora ¢
UCTOYHUKaMU HH(pOpManuu (OCHOBHOM W JIOTIOJMHHUTENBHOW y4eOHOI
JUTEpaTypol, MaTepuajllaMd Ha »DJEKTPOHHBIX HOCUTENsAX, MHTepHer-
pecypcamm).
Opraanyeckasi XuMust 8
Tema 9. Conepxanue y4eOHOro MaTepuaJia 2
OcHoBHbBIE nouaTus | 1 | [loustne wu3zomepuu. Bunel u3omepuum: cTpykrypHas (yriaepoaHoro | 2 2 OK 1-9
OpPraHM4YecKod XHMMHH H CKeJeTa, OJI0KEHHUsI KpaTHON CBS3H WM (PYHKIIMOHAIBHOMN TPYIIIHI),
Teopus CTPOeHMA IIPOCTPAaHCTBEHHAas. MHOrooOpa3nue opraHMyecKux COEAMHEHNH.
OPraHMYecKux Camocmoamenvnas paboma o0yuarowuxcs: 2
COeIMHEeHUIA. Hcropust BOSHUKHOBEHHsI U Pa3BUTHUS OpraHn4yeckor xuMuH. [Ipesenrtanus
A.M. bytiepoB
Tema 10. Copep:xxanue y4e0HOro MaTepuaJia 2
YriieBoaopoasl U X 1 | IIpenensHble yrieBomopoabl (Ankanbl). CrTpoeHHue, XapakTepHble | 2 OK 1-9
NPHUPOAHbIE HCTOYHHUKHU. XUMHUYECKHE CBOMCTBa, MojydyeHue. HempenenbHble yriaeBOIOPOAbI: 2

AJ'IKGHLI, CTPOCHUC, XAPAKTCPHBIC XHUMHNYCCKUC CBOIZCTBB., TIOJIYUCHHUC.

JlueHpl, TmpeacTaBUTENM, XapakTEpHbIE XUMHUYECKHE CBOMCTBA,
NoJIyuyeHue. AJIKMHBI, CTPOEHHUE, XapaKTEPHbIE XMMHMUYECKHE CBOMWCTBA,
IIOJIyYEHHUE.

I_II/IKJ'II/I‘-ICCKI/IC YrJIICBOAOPOABI: L[HKJIO&JIK&HLI, CTPOCHUC, XAPAKTCPHBIC
XUMHUYCCKUC CBOfICTBa, TMMOJIYYCHHC.

18




HaumeHoBaHue pa3jie/ioB
U TeM

Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun
AeATeJIbHOCTH 00y4arouxcst

YpoBeHb
O0CBOEHUS

O0LeMm
4acoB

OcBauBaeMbIe
3JIEMEHTHI
KOMIIeTeHI U

2

3

5

ApoMartudeckue yrieBoJOpOAbI(ApeHbl), CTpPOEHHUE, XapaKTepHbIE
XUMHUUYECKHUE CBOWCTBA, moiyuyeHue. [IpumeHeHue yrieBogopoaoB B
OpraHNYeCKOM CHUHTE3E.

[TpupoaHbIE HICTOYHUKH YTIIEBOJAOPOAOB: HE(Th, Ta3, KAMEHHBIN YrOJb.

Camocmoamenvnas paboma odyuaroOmuxcs:
YrineBogopoapl Kak OCHOBA  MEXAYHapOJHOIO COTPYAHMYECTBA U
BOKHCUIIUN HCTOYHUK QopmupoBanus Owmkera POD. Ilpumenenue
VIJIEBOJOPOJOB B OpPraHMYeckoM cuHTe3e. [IpupoaHbie HCTOYHHKHU
yIJI€BOJIOPOAOB: HE(Th, ra3, KAMEHHBIHN YTrOJIb.

Tema 11.
Kuciaopoacoaep:kammue
OpraHuvecKHe BellecTsa.

Conepxanue yueOHOro MaTepuaJia

1 | CriupThl UX CTPOCHKE U XapaKTEepHbIe XUMUYECKHE CBOWCTBA.
KapOoHOBBIE KHCIOTBI MX CTPOCHHE M XapaKTepHble XHUMHUYECKUE
cBoiicTBa. Ci0XxHbIE 3(UPBL: UX CTPOCHUE U XapaKTepHbIE XUMHUUECKUE
cBOMCTBAa. Mbla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. JKupbI Kak
CJIO’KHBIE 3QHPBI. YTIIEBOBI: INIIOK03a, Kpaxmall, LeJUTI0I03a.

OK 1-9

Camocmoamenvhan paboma odyuarwwuxca:
VYrneBogopoasl  Kak  OCHOBA  MEXKIYHAPOJHOIO  COTPYAHHYECTBA U
BOKHEUIIUN HCTOYHUK (QopmupoBanus Owmkera PO. I[lpumenenue
YIJIEBOAOPOJOB B OpPraHMYecKOM CHHTe3e. [IpupogHble HCTOYHHMKH
YIJ1€BOJIOPOIOB: HE(Th, ra3, KAMEHHBIHN YTroJb.

Tema 12.
A3oTconepaxanue
OopraHnyeckKue
COCIMHEeHUSI.
IHonumepsl

Copep:xxanue y4e0HOro MaTepuaJa

1 | AMuHbI, AMUHOKHCIIOTHI, benku, crpoeHre u Ouosorudeckas GpyHKIUS
OenmkoB. XUMHYECKHE CBOHCTBa OeikoB. ['eHeTHueckas CBS3b MEXKIY
KJlacCaMHM OpraHMYeCKHX coeauHeHud.  [loHaTHe O MIacTMaccax.
TepMmoriacTUUHbIE W TEPMOPCAKTHBHBIC MOJUMEpHL.  OTAeIbHbBIC
NPEJCTaBUTENIN  CUHTETUYECKMX W  HUCKYCCTBEHHBIX  IOJIMMEPOB:
(dbeHomopopMaNbIeTHIHBIC ~ CMOJBI,  IOJMBHHIIXJIOPUT,  TEQJIOH,

OK 1-9
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn Oo0bem | OcBanBaemble
U TeM AeATeJIbHOCTH 00y4arouxcst OCBOCHHUA 4acos 3J1eMEeHThbI
KOMIIeTeHI U
1 2 3 4 5
nemtynoul.HatypanbHble, CHHTETUYECKME UM UCKYCCTBEHHBIE BOJIOKHA.
OTnenbHble  NPEACTABUTENM  XMMHYECKMX  BOJIOKOH:  alleTaTHOE
(TpualeTaTHbIi  [IENK), BUCKO3HOE BOJOKHA, BUHWIXJIOPHUIHBIE
(X7I0pUH), TONMHUTPUIIbHBIE (HUTPOH), MOJHUAMHIHBIE (KalpoH,
HaWJI0H), oA (pupHbBIe (JIaBCaH).
Camocmoamenvhan paboma odyuarouuxca:
HexBaTka mpomoBosbCTBUSA Kak TioOanbHas mpoOjemMa YeloBedYecTBa H
nytd ee pemeHus. Jlepunur Oenka B MHUIIEBBIX MPOAYKTaX U €To0
NpeoAoJCHHEe B paMKax TIN00aJbHOW MPOTOBOIBLCTBEHHONW MPOTPAMMBI.
OtnenpHbIE MPEACTABUTENM XMMUYECKHX BOJIOKOH: alleTaTHOE, BUCKO3HOE
BOJIOKHA, BHHWIXJIOPUAHBIC (XJOPWH), TMOJMHUTPUIbHBIE (HUTPOH),
1oJIMaMUIHbIE (KalpoH, HalIoH), nonuddupHbIe (JIaBCcaH).
XuMHus U )KU3Hb
Tema 13. Copep:xxanue y4e0HOIro MaTepuaJia
Xumug ® opranmsM | 1 | Xumuueckue 3JEMEHThl B OpraHu3me uyenoBeka. Opranudeckue U | 2 OK 1-9
YeJI0BeKa. Heopranuyeckue Beniectsa. OCHOBHbIE )KM3HEHHO HEOOXOANMbIE
COCAMHEHUs: O€NKH, YIIeBOIbl, XHUPbL, BUTAMHUHBI. YTJIEBOIBI —
[JIABHBIM MCTOYHUK JHEPruM opranusma. Ponb KuUpOB B OpraHusme.
XoJIeCTEPUH U €r0 poJib B 310pOBbE YellOBEKAa. MUHEpaIbHbIE BELIECTBA
B TMpOAYKTaX MNHUTaHWA, muuieBsle J00aBku. (COaraHCHpPOBaHHOE
IIUTaHUE.
Tema 14. Coaepxkanue yueOHOro MaTepuaJa
Xumus B ObITY 1 | Boga. KauectBo Bonbl. Motomue u yucTsime cpeactsa. [Ipasuna 2

0e30macHOM paboThI CO CPECTBAMH OBITOBOM XUMUHU.

KonTpoasnas padora. Tema: Pazgea « XUMMU S
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn Oo0bem | OcBanBaemble
U TeM AeATeJIbHOCTH 00y4arouxcst OCBOCHHUA 4acos 3J1eMEeHThbI
KOMIIeTeHI U
1 2 3 4 5
| Paznen 3 BHOJIOTHSI 28/20
Tema 15. ConepxaHue y4eOHOro MaTepuaJia 4/2
buosorus -copoxkynnoctb | 1 | XKuBas mnpupoma kak o0OO0beKT wu3ydeHHs Ouonorun. MeToasl | 2 2 OK 1-9

HAyK O KUBOW mpupoe.
Metoambl HAYYHOI'0
NO3HAHHA B OMOJIOTHH.
Kiaertka.

UCCIIE0OBAHMS

JKUBOM mpuposl B 6uosioruu. OmnpeneneHue Ku3Hu (¢ MpUBJICUYECHUEM
MaTepuaia U3 paslie’aoB (U3MKM U XUMHHM). YPOBHU OpraHU3alUu
ku3HU. Mctopus u3yueHus kietku. OCHOBHBIE MOJIOKEHUS KJIETOUHOM
TEOPHH.

Knerka-cTpykTypHO-(QYHKIIMOHATbHAS (amemMeHTapHast) €AVHHLIA
#u3HU. [IpoKapmoThl M 3YKapHOTHI -HU3IIME U BBICIINE KJIETOYHBIE
opranusmsel. CtpoeHne kieTku. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI
KJIEeTKU 3ykapuoT. [loBepxHOCTHBIN anmapar. CxemMaTUYHOE ONUCaHHE
KHUJIKOCTHO-MO3aU4YHOM MOJETHN KJIeTOYHbIX MeMOpaH. Lluromnazma —
BHYTPEHHSS cpeia KIETKHU, opraHousl (opraHeiisl). Kierounoe sapo.
OyHKIMA ~ AApa:  XpaHEHHME,  BOCIPOM3BEACHHME M Ilepejrada
HACJIECTBEHHOW HH(OpMalMy, peryisiuus XUMHUYECKOW aKTHUBHOCTH
kiaeTku. CTpykTypa M (QYHKIHH XpPOMOCOM. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. MarepruanpHOE €IUHCTBO OKPY)KAKOLIET0 MHUpa |
XUMHUYECKHH COCTaB XUBBIX OPraHU3MOB. buosornyeckoe 3HaueHUE
XUMHUYECKHX IEMEHTOB. Heoprannueckue BenIeCTBA B COCTABE KIETKHU.
Posb BOABI Kak pacTBOPUTENSI U OCHOBHOI'O KOMIIOHEHTA BHYTpPEHHEHN
cpeabl opraHu3mMoB. Heopranmdyeckue MOHBI. YTJEBOJBI W JIMIUILI B
kiaerke.  Crpykrypa u  Ouojoruueckue  (QyHKIMH  OENKOB.
AMHMHOKHUCIIOTBI — MOHOMEpHI OenkoB. CTpoeHHE HYKJICOTHIOB H
cTpykTypa nonuHykiaeotuansix nened JJHK u PHK, AT®. Bupychl u
Oaktepuodarn. HexnerouHoe cTpoeHHWE, >XW3HEHHBIM IMKI W €T0
3aBUCUMOCTh OT KJIETOYHBIX (popMm *ku3HH. Bupycsl — Bo30yautenu
WH(DEKITMOHHBIX 3a00JIeBaHMI; TOHATHE 00 OHKOBHpycax. Bmupyc
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HaumeHoBaHue pa3jie/ioB
U TeM

Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun
AeATeJIbHOCTH 00y4arouxcst

YpoBeHb
O0CBOEHUS

O0LeMm
4acoB

OcBauBaeMbIe
3JIEMEHTHI
KOMIIeTeHI U

2

3

5

| nmmyHoaeduiuta yenoseka (BUY). [Mpodpunaktnka BUY-undexnmm

IIpakTH4yeckHe 3aHATHSA:

1 | HabGnroneHue KJIETOK pacTeHUH 1 )KMBOTHBIX O] MUKPOCKOIIOM Ha
rOTOBBIX MHMKpOIpenaparax M ux onucaHue. CpaBHEHHME CTPOCHHS
KJICTOK PACTeHUH M JKUBOTHBIX.

Camocmoamenvnaa paboma odyuaouwuxcs:

HUcropus u paszBurue 3HaHuii O KieTke. COBpPEMEHHBIE METOJbI
uccienoBaHus KieTkH. OTKpbITHS KJIETOYHOM TeopuH. buonormyeckoe
3HAYEHUE XUMHUYECKUX JJIEMEHTOB. Ponb BOABI Kak pacTBOPUTENS U
OCHOBHOT'O KOMIIOHEHTa BHYTpPEHHEH cpeabl opranu3moB. Heopranmueckue
HOHBL. Bupycsl — B030yauTenu nHPEKIMOHHBIX 3a00JIeBaHU; TOHIATHE 00
oHKOBHpycax. Bupyc ummynonedunura uyenosexa (BUY). [Ipodunaktuka
BUY-undexmmu.

Tema 16.
Opranusm.

Conepxanue y4eOHOro MaTepuaJia

6/4

1 | Opraamsm — equHoe 11enoe. MHoroobdpasue opranu3moB. OOMeH

BEIIECTBOM W DHEPTHEH C OKPYKAWIIEH Cpeoll Kak HeoO0XOoauMoe
YCIIOBHE  CYIIECTBOBaHUS  KHUBbIX  cucteM. CHnocoOHOCTh K
CaMOBOCITPOM3BEJIEHUI0O — OJIHA M3 OCHOBHBIX OCOOEHHOCTEH >KHMBBIX
opranm3moB.  JleneHue KIETKH — OCHOBa pOCTa, pPa3BUTUS W
pa3sMHOXEHUsI Oprann3MoB. becrnonioe pazmHoskenue. [1onoBoi mporecc
U MoJioBoe pa3MHOXeHue. [lonstue 06 MHAMBHIYyaTbHOM (OHTOTEHE3),
AMOPHOHATEHOM (PMOpPHOTEHE3) M TMOCTIMOPHOHAILHOM Pa3BUTHH.
NuauBuayanbHOe pa3BUTHE YEIIOBEKAa W €r0 BO3MOXKHBIC HAPYIIICHUSI.
OOmme TmpencTaBieHUs] O HACIEACTBEHHOCTH U  HM3MEHYHUBOCTH.
l'eHeTnyeckass TEPMHUHOJOTHS W CHMBOJHKA. 3aKOHOMEPHOCTH
HacnenoBaHus.  HacrnenoBanue mnpuszHakoB y uyenoBeka. [lonoBbie
xpomocombl. ClieIIeHHOE ¢ 1oJIoM HacienoBaHue. HacnencTBeHHble

OK 1-9
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn O0bem | OcBanBaembie
U TeM AeATeTbHOCTH 00YYaloHXCs OCBOEHMA 4acoB 3J1eMeHTBbI
KOMIIeTeHI U
1 2 3 4 5
0oje3HN ueloBeKa, HUX NPUYMHBI U TpodunakThka. CoBpeMeHHBIE
NpEeJCTaBICHUs O I'eHe M TeHoMe. BiusHHe MyTareHOB Ha OpraHu3M
yenoBeka. [Ipeamer, 3agaum M MeTOAbl celeKuuU. [ 'eHeTnyeckue
3aKOHOMepHoCcTH cenekuuu.  Ydyenue H.M. BasumoBa o wneHrpax
MHOT0OOpa3usi ¥ MNPOUCXOXKACHUS  KYJIbTYPHBIX  DPACTEHUM.
brotexHonorus, ee JOCTHKEHHsI, IEPCIEKTHBBI Pa3BUTHSI.
IIpakTHYecKHe 3aHATHSA: 4
1 | Pemenue sneMeHTapHBIX TEHETHYECKUX 3a]1a4. 2
2 | AHamu3 U OlIEHKA STUYECKUX ACIIEKTOB Pa3BUTHUS HEKOTOPBIX 2
HUCCIIENOBAHNI B OMOTEXHOIOT M.
Camocmoamenvnas paboma o0yuarOmuxcs: 2
Mmuoroo6pasue oprann3MoB. HacieactBeHHbIe 00JI€3HU YeTIOBEKa, UX
NPUYUHBI U TPODUITAKTHKA. BiusiHre MyTareHOB Ha OpraHU3M YeJIOBEKa.
VYuenue H.M. BaBmiioBa o 1ieHTpax MHOTO0Opa3usi U IPOUCXOKICHHUS
KYJIBTYPHBIX PaCTeHUN. bUOTeXHONOTHS, €€ TOCTHIKEHUS, TEPCIICKTUBBI
pa3BUTUSA
Tema 17. Coaep:xaHue y4e0HOTo MaTepuasia 8/6
Bun. 1 | DBomOIMOHHAs TEOpHS M €€ PoJib B (POPMUPOBAHWUU COBPEMEHHOM | 2 2 OK 1-9

€CTECTBEHHO-HAy4YHOHM KapTUHBI Mupa. Bux, ero kpurepuu. Ilonmyssaums
KaK CTPYKTypHas €IMHHLA BHJAA U 3BOMOLMUA. CHHTETHYECKAs TEOPHUs
BONMIOLMK.  JIBWKymime  CWIbl  DBONIOLMHA B COOTBETCTBUH
cuHTeTH4Yecko  Teopueit  sBomommu  (CTD). I'enernueckue
3aKOHOMEPHOCTH 3BOJIOLHMOHHOTO Iporecca. Pe3ynpTaTel 3BOMIOLUN.
CoxpaHeHre MHOroo0Opasus BHJOB KaK OCHOBA YCTOMUMBOIO pa3BUTHUS
ouocdepsl. [IprunHbl BEIMUpaHUs BUAOB. bromorndeckuii mporpecc u
Ouosiorudeckuil perpecc. Y CI0XKHEHUE KUBBIX OpPraHU3MOB Ha 3eMile B
IIpoLlecCe  HBOJIIOIMU. AHTPONOIrE€HE3 U €ro  3aKOHOMEPHOCTH.
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn O0bem | OcBanBaembie
U TeM AesITeJIbHOCTH 00Y4aI0IIMXCH O0CBOEHUS 4acoB 3JIeMEHThbI
KOMIIeTeHI U
1 2 3 4 5
Jloka3aTenbcTBa POJCTBA YEIOBEKA C MIIEKOMUTAIOUIUMH >KUBOTHBIMHU.
OKOJOoTu4ecKue (bakTopsl AHTPOIIOreHEe3a:! YCIIO)KHEHUE
MOMYJISIIUOHHOM  CTPYKTYpbl BHJQ, HW3TOTOBIEHHE OpYAUl Tpyna,
nepexoJy OT PpacTUTEIBbHOrO K CMENIaHHOMY THUIY MHUTaHUS,
ucnoip30BaHue OrHs. [losBleHHE MBICIUTENBHON JEATENBHOCTH U
YICHOPa3eIbHOU peyH.
IIpakTHYecKHe 3aHATHS: 6
1 | Onucanue ocoGeit Buaa no Mop(oIorn4ecKkoMy KPUTEPHIO. 2
2 | AHanmu3 W OlIEHKA Pa3IMYHbIX THIIOTE3 MPOUCX0XKICHUS )KU3HU. 2
3 | AHaJIu3 U OIICHKA Pa3IMYHbIX TUIOTE3 MPOUCXOXKIACHUS YEJIOBEKa. 2
Camocmoamenvhan paboma odyuarouuxca: 6
[Tonynsanmsi Kak eauHUIA OWOJOTHYECKOW HBoMrONMU. [lomymnsmus kak
skosiornyeckass enuHuia. CoBpeMEHHBIC B3TIISAAbI HAa OHOIOTUYECKYIO
sBomonvio. CoBpeMeHHbIE B3IJIAAbl Ha MPOUCXOXKACHHE UeJIOBeKa:
CTOJIKHOBEHUE MHEHMI. [losBIEHME MBICIUTENBPHON JEATEIbHOCTH U
YyjieHOpa3eabHON peun. [IponcxoaeHne 4eI0BeYeCKuX pac.
Tema 18. Coaep:xkaHue y4e0HOTo MaTepuasia 10/8
JKOCHCTEMBI. 1 | Ilpeamer u 3amauu SKOJOTUHU: y4eHHE 00 HSKonormueckux Qaxrtopax, | 2 OK 1-9

V4eHHe O COooO0IIecTBax OpraHu3MoOB, Yy4eHHE O Owuocdepe.
Okonoruueckue  (GakTopbl,  OCOOCHHOCTH WX  BO3ICHCTBHSL.
DKkonorndeckass xXapakTepucTuka Buia. [loHATHE 00 SKOIOTHYECKHX
cucremax. Llemu nutanus, Tpoduueckue ypoBHHU. buoreoneHo3 kak
skocucteMa. buoneHo3 u OHMOTON Kak KOMIIOHEHTHI OMOTreoleHO03a.
buocdepa — rnobanpHas sxocuctema. Yuenue B. . Bepuaackoro o
ouocdepe. Ponp xuBbIX opraHusmMoB B Ouocdepe. buomacca.
OcHOBHBIE HampaBJeHUs BO3JEHCTBUA ueloBeka Ha Ouocdepy.
Oc00EHHOCTH arpO’IKOCUCTEM (arpoIEHO30B).
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HaunmeHoBaHMe pa3je/ioB Coaepixanue yueOHOro marepuasia u ¢popmMbl OpraHu3alun YpoBenn O0bem | OcBanBaembie
U TeM AeATeTbHOCTH 00YYaloHXCs OCBOEHMA 4acoB 3J1eMeHTBbI
KOMIIeTeHI U
1 2 3 4 5
KonTpoasnas padora. Tema: Pasnen « BUJIOTI'USD
IIpakTHyecKue 3aHATHA: 8
1 | CocraBneHue cxem nepeaaydn BENIeCTB U SHEPTUH( LENU MUTAHUS). 2
2 | Pemenne 3Koornyeckux 3anad 2
3 | CpaBHuTenbHass  XapaKTEPUCTHKA  OPHUPOJIHBIX  DKOCHUCTEM  H 2
arpoakocuctem PCO - Ananus
4 | Aganus U oleHKa COOCTBEHHON JEATEILHOCTH 2
Camocmoamenvnas paboma odyuaromuxcs: 2
B. U. Bepnanckuii u ero ydenue o ouocdepe. Oxkpyxkaromias 4eJIoBeKa
cpella M ee KOMIIOHEHTBI: pa3IU4HbIE B3MJIAIbI Ha 0JIHY npobiemy. Cpenbl
OOUTaHUsI OPraHMU3MOB: IPUYMHBI pa3HO00pa3us
Hroro: 108
B ToM unciie npakTHYeCKUX 3aHATHIH: 40
CamocrosiTe/IbHON padoThI: 54

]_IJIH XAPAKTCPHUCTHUKU YPOBHA OCBOCHUA y‘I€6HOI‘O Martcpuajia UCIIOJIB3YIOTCA CICAYIOIINC 0003HAYCHMUS:

1.— 03HAaKOMUTEINBbHEIH (y3HAaBaHUE paHee N3YYCHHBIX 00BEKTOB, CBOKCTB);
2. — pernpolyKTUBHBIN (BBIOJHEHUE JAEATEIHHOCTH 10 00pa3ily, HHCTPYKIIMH WU TI0JT PYKOBOJICTBOM)

3. —TIPOYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSATEILHOE BBIMTOJTHEHUE ICSITEIILHOCTH, pEIIeHNEe TPOOIEMHBIX 3a]1a4)
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2.3 OcHOBHBIE BH/bI Y4eOHOH AeATeTbHOCTH 00y4a0IIUXCS

Conep:kanue
00y4eHus

OcHoBHBIE BH/AbI 1€ATCJIBbHOCTH oﬁyqammnxcsl

OU3UKA

BBenenue

Pa3ButHe CrocoOHOCTEH SCHO M TOYHO H3JIaraTb CBOH
MBICJTH, JJOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pPCHHS,
BOCIIPUHUMATh W aHAJIM3UPOBATh MHEHHUS COOCCETHUKOB,
MPU3HABAs MPABO APYTOro 4e€JIOBEKAa HA NHOE MHEHHUE.
[IpuBenenne mpuMepoB BIUSHUAS OTKPHITHI B (PU3HKE HA
MPOTrPECC B TEXHUKE U TEXHOJIOTUU MPOU3BOJICTBA

MexaHuka

Kunematuka

O3HaKOMJICHHE CO CIIOCOOAMH OIMHMCAHUS MEXaHHYECKOTO
JIBUKCHHUSI, OCHOBHOM 3aJa4ueii MEXaHUKHU.

N3ydenune oCHOBHBIX (PM3UYECKUX BEJIUYUH KMHEMATUKHU:
nepeMeIeHns, CKOpOCTH, Yyckopenus. Habmronenue
OTHOCHUTEIIBHOCTH MEXaHUYECKOTO JBMKeHHSA. Dopmy-
JINPOBAaHUE 3aKOHA CIIOKEHUs ckopocteul. MccienoBanue
PAaBHOYCKOPEHHOTO  MPSIMOJMHEHMHOro  JBMIKCHHUsA(HA
NpuMepe CBOOOJHOTO TAJCHHUS TE€lI) W PaBHOMEPHOTO
JIBWDKEHUSI Tena Mo OKpyxkHOCTH. [loHMMaHue cmbiciia
OCHOBHBIX (M3UYECKUX BEIUYMH, XapaKTEPU3YIOIIUX
PaBHOMEPHOE IBUYKECHUE TEJIA M0 OKPYKHOCTH

JlunamMmuka

[Tonumanue cwmpiciia Takux (U3NYECKUX MOJENICH, Kak
MaTepUAIbHAS TOYKA, MHEPLIHAIbHAS CUCTEMA OTCYETA.
N3mepenne wmacchl Tena pa3UYHBIMH  CIIOCOOAMHU.
N3mepenne cuim B3auMOJCUCTBUA TeJ. BbIuncieHue
3HAYCHUSI YCKOPEHUs TEJ M0 H3BECTHBIM 3HAYCHUSIM
JEUCTBYIOIIMX CUJI U MAcC TeJl. Y MEHUE pas3indaTh CHILY
TsokecTH W Bec Tenma. OOBSCHEHHE U IIPUBEICHHUC
MPUMEPOB  SIBJICHUS  HEBECOMOCTH. [Ipumenenue
OCHOBHBIX TMOHSTHH, (GOPMYJI U 3aKOHOB JAUHAMHUKU K
PELICHUIO 3a]1a4

3aKoHBI COXpaHECHUA
B MEXaHHUKE

OOBsiCHEHHE PEaKTUBHOTO JBUKEHUSI HAa OCHOBE 3aKOHA
COXpaHEHMs uMIyibca. [I[puMeHeHne 3akoHa COXpaHEeHUS
UMITYJIbCA JJIsl BBIYMCICHUS W3MEHEHUM CKOPOCTEH Tell
IpU UX B3aUMOJACHCTBMsIX. Bpluncienue paboOThl CHII U
W3MCHECHUSI KWHETUYECKOW SHEPruu Teiia. Beraucienune
MOTEHIUAIBHON 3HEPTUM TEJI B T'PABUTALMOHHOM IIOJIE.
XapaKTepUCTUKA  MPOU3ZBOJUTEIBHOCTA  MAallMH |

26




l I[BI/IFaTCJIeﬁ C UCITIOJIB30BAHHUECM IIOHATHA MOIIHOCTH

OCHOBBI MOJICKYJISIPHOU (PU3MKH M TEPMOIUHAMUKU

MouJiekyasipHas
¢usuka

DopMyIMPOBAHUE OCHOBHBIX MOJIOKEHUN MOJIEKYJISPHO-
KUHETUYECKOW TEOpHUHU. BBINOIHEHNE SKCIEPUMEHTOB,
CITyarnux 00OCHOBAaHWUEM MOJIEKYISIPHO-KHHETHIECKOM
Teopun. HabmrogeHue OpOYHOBCKOTO [IBHXKEHHSI H
apieHuss  aupdysun.  OnpeneneHue  mapaMeTposB
BELIECTBA B Tra3000pa3HOM COCTOSIHUM Ha OCHOBAHHHU
YPaBHEHHMS COCTOSIHUS UIealbHOro rasa. [IpencraBienue
B BHjE rpaduka H30XOPHOTO, H300apHOrO0 M HM30TEp-
MHYECKOTO IIPOLIECCOB. Breruncnenue cpeaHen
KMHETUYECKOW SHEPrUU TEIJIOBOTO IBHKEHUS MOJEKYJI
II0 W3BECTHOM TeMIleparype BemiecTBa. M3mepeHue
BJI&JKHOCTH BO3yXa

Tepmoaunammuka

DKCIEpUMEHTAIIBHOE HCCIEJOBAaHUE TEIUIOBBIX CBOMCTB
BemecTBa. PacueT kommvecTBa TEIUIOTHI, HEOOXOIUMOTO
JUIsL OCYILECTBJIEHUS Ipoliecca MPEBPAIICHUS BEIIECTBa
U3 OJHOTO arperaTHoro COCTOsIHUSL B Jipyroe. Pacuer
U3MEHEHHUS BHYTPEHHEW OSHepruu Tel, paboThl H
NEPEJAaHHOTO KOJMYECTBA TEIUIOTBI HAa OCHOBAHUH
nepBOro  3akoHa  TepMoguHamMuku.  OObsICHEHHE
INPUHIHUIIOB IEMCTBUS TEIUIOBBIX MAIIUH.

OcHoBBI IIEKTPOANHAMHUKH

DJIeKTPOCTATHKA

Brruuciaenue cul B3aUMOJICHCTBUSI TOYCYHBIX
AJIEKTPUYECKUX 3apsI0B. BrluncieHne HanpsHKEHHOCTH U
MOTEHIIHANA YJIEKTPUUYECKOrO MOJISI OHOTO U HECKOJIBKUX
TOYEUYHBIX 3aps0B. Mi3MepeHrne pa3HOCTH TOTEHIIUAJIOB.
[IpuBeneHne mpuUMEpPOB MPOBOJHUKOB, AUDJICKTPUKOB U
KOHJICHCATOPOB. Habmronenune SIBJICHUS
BJICKTPOCTATUYECKON MHAYKIIMU U SABJICHUSA MOJISIPU3ALIUU
JVBJICKTPUKA, HAXOASAIIETOCS B JJIEKTPUYECKOM MOJIE

IHocTOAHHBINA TOK

N3mepenune MOITHOCTH IIEKTPUYECKOTO TOKA.
N3mepenne OJIC w  BHYTPEHHEIO  CONPOTUBIICHUS
MCTOYHHUKA TOKA.

COop ¥ ucHbITaHUE DIEKTPUUYECKUX LENeH ¢ pa3ITuyHbIM
COEJIMHEHHEMIIPOBOAHUKOB, PACUET UX ITAPAMETPOB

MarauTtHoe moJie

HaGnronenue neiicTBUsi MAarHUTHOTO TOJISE HA TTPOBOIHUK
C TOKOM,KapTUHOK MarHUTHBIX IOJICH.

dopMynupOBaHME  MpaBuja  JIEBOM  PyKH  JUIA
OnpeieJICHNs] HallPaBJICHUs CUJIbl AMIIEpa.

27




Brruncnenue cuii, 1eUCTBYIOIIMX HA TPOBOJHUK C TOKOM
B MArHUTHOMIIOJIC, OOBSICHEHWE TMPUHIIMINA JACHCTBUS
anekTpoasurarend.lccnenopanue SIBJICHUS
AJIEKTPOMArHUTHOW MHIYKIUU

KoJge60anust 1 BOJHL

I

MexannueckKkue
KOJICOAHUSA M BOJIHBI

[IpuBenenne npUMEPOB KOJECOATENBHBIX JABUKCHUM.
HccnenoBanre  3aBUCUMOCTH — Tepuojia  KoJeOaHHi
MAaTEMATUYECKOr0 MAasiTHUKA OT €ro JUIMHBI, MacChl H
aMIUTUTYIbI  KojeOanwii.  OmpeneneHue  YCKOPCHHUS
CBOOOJHOrO MaJECHHUS C IOMOIIbI0 MaTeMaTHUYECKOIrO
MasiTHuKa. HaOnronenue kosiebaHuii 3Bywaliero Terna.
[IpuBeneHne 3HA4YEHUS CKOPOCTHM  PaCHpPOCTPAHEHUA
3ByKa B pa3IMYHBIX Cpeaax. YMeHHe OOBICHITh
WCII0JIb30BAHUE YJIbTPA3BYKa B MEJIUIIMHE

DJIeKTPOMATHUTHbBIE
KO0J1e0aHUs U BOJIHBI

Habmronenue ocruiiorpaMM rapMOHHYECKUX KOJIeOaHMI
cwiIbl TOKa B 11enu. OObsICHEHUE TTPEBPAICHHS DHEPTUU B
UJeaTbHOM  KoJjebaTenmbHOM  KOHType.  M3ydenwme
YCTPOWCTBA W TpPHHIMMNA ACUCTBUS TpaHchopmaTopa.
AHalM3 CXeMbl Mepeayu 3JIEKTPOIHEPIUU Ha OOJIbIINE
paccrosinus. [IpuBefeHue npuMepoB BUAOB PaUOCBSI3U.
3HAKOMCTBO C YCTPONCTBaMH, BXOJSIIUMU B CHCTEMY
PaIMOCBSI3U. OOGcyxaeHue 0COOCHHOCTEH
pacnpoCTpaHEHUs paguOBOIH

CBeToBbBI€ BOJIHBI

[IpumeHeHne Ha TPaKTUKE 3aKOHOB OTPaXEHUS U
IPEJIOMJICHHSI CBETa TIpH pelieHuu 3anad. HabmroneHue
SBICHUSA JIUPPAKIMK W JUCIEPCUHU CBeTa. YMEHHE
CTPOHTHh HM300paKCHHS IPEIMETOB, JaBacMbIC JIMH3AMHU.
Pacuet ontudeckou CUIIBI JIMH3BI

JIeMEHTbI KBAHTOBOM (U3MKHU

KBanToBbIe cBOiCcTBA
cBeTa

Ha6mronenue dotosnexkrpuueckoro sddexra. Pacuer
MAaKCUMAaJIbHOM KMHETUYECKON 3HEPIUU JJIEKTPOHOB IPHU
dotorddexre

duszuka atoma

®opmynupoBaHue mnocrynaroB  bopa. HabGmonenue
JIMHEWYATOr0 U HEMPEPHIBHOTO CIIEKTPOB.

Pacuer yacToThl M JIJIMHBI BOJIHBI HCITyCKa€MOI'O CBETa
Opu Iepexoje aroMa U3 OJHOIO CTalMOHApHOIO
coctostHusl B apyroe. OObsiCHEHHE NpUHIMNA JEUCTBUSA
jasepa
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®du3zuKa aTOMHOI0
siApa u
3JIEMEHTAPHbIX
YacTHIl

Habmonenue tpexoB anbda-yactuil B kamepe Buiibcona.
Peructpamus snepHbIX U3MyUYEHUH ¢ TIOMOIIBIO CYETUHKA
I'eiirepa. PacyeT sHepruu cBsA3M aTOMHBIX SAEP.
[lornManne 1EHHOCTH HAYYHOTO TIIO3HAHWS MHUpa HE
BOOOIIE /Ul 4YeJOBEYECTBA B LIEJIOM, a A KaXIO0ro
o0yJaromerocsi JUYHO, LIEHHOCTH O BJIAJEHUSI METOIOM
HAY4YHOTO TO3HaHUS Ul JIOCTHXKEHUS ycrexa B JH00M
BUJI€ IPAKTUYECKON JeSITEIbHOCTH

XNUMUA

BBenenue

PackppiTHe BKJIaga XWUMHWYECKOW KapTUHBI MHpa B
SAVHYIO €CTCCTBEHHO-HAYYHYI0  KapTUHY  MHpa.
XapaKkTepucTUKa XUMHUHU KaK IPOU3BOJUTEIBLHON CHIIBI
o0I1IeCTBa

Bakneninune xummnue-
CKHE MMOHATHSHA

YMeHue 1aTh onpeseiecHue U ONeprupoBaTh CJICIYIOIMIUMHU
XAMHAYECKUMH TOHATUSIMH: «BEIIESCTBO», «XUMHUUYECKHUMI
JJEMEHT», «aTOM», «MOJICKYyJIa», «OTHOCHUTEIbHBIC
aTOMHasT W MOJICKYJISIpHAsT MAacChl», «HOH», «aJ-
JOTPOTIUSY, «U30TOIIBDY, «XUMUYECKasI CBSI3bY,
(OIEKTPOOTPHUIATETHHOCTDY, «BAJICHTHOCTH», «CTCIICHb
OKHUCJICHUS», «MOJIb», «MOJIApHAs Maccay, «MOJISIPHBIHA
00beM Ta3000pa3HBIX BEIIECTB», «BEIECTBA MOJIe-
KYJISPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHUS, «PAaCTBOPHD»,
(OQIEKTPOJIUT W HEIICKTPOIUT», «DJICKTPOIUTHYCCKAS
IUACCOLMAIINAS», «OKHCIHUTEIb W  BOCCTAHOBUTEILY,
«OKHUCJICHHE U BOCCTAHOBJIEHHUEY, CKOPOCTh XUMHUUECKOMN
peaKkIum», «XUMHUYECKOE PABHOBECHE», «YTJICPOJIHBIN
CKeJIeT»,«yHKITMOHAIbHAS TPYIINAY, KA30MEPH

OcHOBHBIE
3aKOHBIXMUMUH

PackpeiTue bu3rgecKoro CMBIC/Ia CUMBOJIUKH
[Tepuoauueckoii TabauIbl XUMUYECKUX daeMenToB JI. U.
MenneneeBa (HOMEpPOB 3JE€MEHTAa, MEpPUOAa, TPYMIbI) U
YCTAHOBJIEHUE MPUYUHHO-CIEACTBEHHONW CBSI3U MEXIY
CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMM HW3MEHEHUS
CBOWCTB DJIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB B
nepuoJiax M TIpynmax. XapaKTepUCTHUKA AJIEMEHTOB
MaJIBIX MEPUOJIOB MO MX TOJokeHU0 B Ilepuomnueckon
cucteme /1. 1. Menneneena

OcHOBHBIE
TEOPUUXUMMHU

YCTaHOBIIEHME  3aBUCUMOCTHM  CBOMCTB  XMMHMYECKHX
BEUIECTB OT CTPOGHHUS AaTOMOB O0Opasylolmmx uX
XUMHAYECKUX DIJIEMEHTOB. XapaKTEPUCTUKA BaXKHEUIINX
TUINIOB XUMHYECKUX CBS3€M M OTHOCUTEIBHOCTH JSTOH
tunosiorui. OObsCHEHNE 3aBUCUMOCTH CBOWMCTB BEIIECTB
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OT UX COCTaBa M CTPOCHHS KPUCTALIMYECKUX PEIIETOK.
@OpMyIUPOBAHUE  OCHOBHBIX  IOJIOXKECHUH  TEOpPUU
AJIEKTPOJIMTUYECKON NUCCOUMAIMU U XapaKTEPUCTHUKA B
CBETE€ OTOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHECHUH. dopmyIupoBaHUE
OCHOBHBIX IOJIO)KCHUM TEOPUU XUMHUYECKOIO CTPOCHUS
OPraHUYECKUX COCIUHEHUW M XapaKTEPUCTHKA B CBETE
3TOM TEOPUM CBOWCTB BAXHEHUIIMX NPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKUX COCAUHECHUIN

Baxueiiimue
BellecTBa
MaTepuaJbl

XapaKTepUCTUKA CTPOCHUS aTOMOB M KPHCTAJIOB M Ha
TOW OCHOBE — OOHmMX (U3MYECKUX U XHUMUYECKUX
CBOMCTB METAJJIOB U HEMETAJUIOB. XapaKTEePUCTUKA
COCTaBa, CTPOCHUS, CBOMCTB, MOJYYCHUS U NPUMEHEHUE
BAXHEUIITMX HEMETAIIOB.

XapakTepuCTUKa COCTaBa, CTPOCHHUS U OOIIUX CBOMCTB
BOKHEUIIIMX KJIACCOB HEOPTaHUYECKUX COCTUHEHUM.
Ornucanue cocTaBa u CBOMCTB BOKHEHIIINX
MPEICTABUTEIICH OPraHNYECKUX COCIMHEHUN: METAaHOJIA U
ATaHOJIA, CJIOXKHBIX 3(UPOB, KUPOB, MBUI, KAPOOHOBBIX
KHUCJIOT (YKCYCHOM KMCJIOTBI), MOHOCaXapHuA0B(TIOKO3bI),
IrcaxapuaoB (caxapo3bl), MojJucaxapuioB (Kpaxmana U
IIEJUTIOJIO3bI), AMHHOKHUCIIOT, OEITKOB, MCKYCCTBEHHBIX H
CUHTETUYECKUX MOJMMEPOB

XVMMHYEeCKUH A3BIKH

Ucnonb3zoBanne B yueOHOM u mpodeccuoHaIbHOU

CHUMBOJIMKA JNEATEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
HaspiBaHHE HM3y4YEHHBIX BEIIECTB IO TPUBUAIBLHOM WU
MEXIyHApOJIHOW HOMEHKJIAType M OTpPaKEHHE COCTaBa
ATUX COEAMHEHUMN C MOMOIIBI0 XUMUYECKUX (OPMYI.
OTpaxeHrne XUMHYECKHX IMPOLECCOB C  IMOMOUIBIO
YPAaBHEHUN XUMUYECKUX PEAKIUN

XuMuvecKkue OObsicHEeHHE  CYIIHOCTA  XHMHYECKHX  IPOIIECCOB.

peakuuu Knaccudukanus XMMHYECKUX PEAKIUM MO Pa3IuyHbIM
MpU3HAKaM

Xumnueckui BrinosiHEHHE XMMUYECKOIO JKCIIEPUMEHTa B IIOJHOM

IKCIEPUMEHT COOTBETCTBHHU C NMPABUIIAMU TEXHUKUA O€30MACHOCTH.

HabGmonenue, ¢pukcupoBaHue U ONUCAHUE PE3YJIbTATOB
IIPOBEJEHHOI0 SKCIIEPUMEHTA
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Xumnueckas uHgop-
Manus

IIpoBeneHne C€amMOCTOSATENBHOIO TOMCKA XWMHYECKON
MH(}OpMALUU C UCIIOJIB30BAHUEM PA3JIMYHBIX UCTOUHHUKOB
(Hay4yHO-TIOMYJISIPHBIX ~ M3JaHWI, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB  HWHTepHeTa);  HMCHOJIB30BAHME
KOMITBIOTEPHBIX TEXHOJIOTHM 711 00paboTKU U mepeaadu
XUMHUYECKONM HH(MOpMAaLUM U €€ IMPEeACTaBICHUS B
pa3ianyuHbIX GopM

IHpopuiasHoe u
npo¢eccuOHATbLHO
3HAYUMOE
coleprkaHue

OObsiCHEHNE XUMUYECKUX SBJIICHHM, TPOUCXOIAIIUX B
pupojie, ObITYy M Ha Ipou3BoicTBe. CoOII0ICHHE TIPABUIT
AKOJIOTHYECKH TPAMOTHOTO TOBEJICHUS B OKPY>KAIOIICH
cpene. OrleHKa BIHMSHUS XHUMHYECKOTO 3arpsi3HCHUS
OKpY’KaloIel Cpembl Ha OPTaHW3M YeJIOBEKA W JPYTHE
*uBble opranu3Mbl. CoOJtoieHHe MpaBuUil OE30IacHOro
oOparieHuss ¢ TOPIOYMMU M TOKCHYHBIMH BEIIECTBAMH,
nabopatopHbIM o0opyoBaHueM. KpuTuueckas oOlleHKa
JIOCTOBEPHOCTH XUMHUYECKOM uHpOpMaI,
MOCTYTAIOIICH U3 Pa3HBIX NICTOYHHKOB

BUOJIOI'UA

buoaorus —
COBOKYITHOCTH HAYK
0 KUBOM IpuUpoe.
MeToabl HAYYHOI 0
ITo3nanusa B
OMO0JIOTHH

3HAKOMCTBO C 00OBbEKTaMHU U3YUYEHUSI OMOJIOTUH.
BrisiBrienue posi 6uosioruu B OpMUPOBAHUHT
COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBI MUpa U
PaKTUYECKOMN AESATEIbHOCTH JII0IEH

Knerka

3HAKOMCTBO C KJIETOYHOU TEOPUEN CTPOECHUS
opranu3MoB. [lonyyenue npencraBieHus O posu
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB B KIIETKE.
3HaHUE CTPOEHMS KJIETOK IO pe3ysIbTaTaM paboThl CO
CBETOBBIM MUKPOCKOIIOM. ¥ MEHHE OIIUCBHIBATh
MUKPOIIPENnaparhl KJIETOK paCTeHUN. Y MEHHE CPaBHUBATH
CTPOEHHUE KIIETOK PACTEHUI U JKUBOTHBIX 110 TOTOBBIM
MUKpOIIpenapaTram

Opranusm

3HaHME OCHOBHBIX CIIOCOOOB PA3MHOKEHUSI OPTAHU3MOB,
CTagui OHTOTE€HE3a HA IIPUMEPE YETIOBEKA.

3HaHKWE NPUYMH, BbI3BIBAIOIINX HAPYIICHUS B Pa3BUTHUH
OPraHu3MoOB. ¥ MEHHE MOJIb30BAThCSI TCHETUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOW, PEIIATh TPOCTENIINE
reHeTUYeCKHUe 3aJjaui. 3HaHWE 0COOEHHOCTEMN
HACJICICTBEHHON U HEHACJIEACTBEHHOW NU3MEHYMBOCTH U
uX OMOJIOTUYECKOM POJIM B 9BOJIOIIMH KUBOTO
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Bun

YMeHue aHaau3upoBaTh U OLICHUBATH PA3IUYHBIC
TUIIOTE3bl TPOUCXOKIACHHUS KU3HU HA 3emile. Y MEHUE
MPOBOAUTH OMTUCAHKUE 0COOEH OTHOTO BU/JIA 10
MopdosiornyeckoMmy kKputeputo. Pazsutue cnocoOHOCTEM
SICHO ¥ TOYHO M3JIaraTh CBOU MBICJIM, JOTHYECKH
000CHOBBIBaTh CBOIO TOUKY 3PEHUSI, BOCIPUHUMATh U
aHaJM3UPOBATh MHEHHS COOECETHUKOB, NPHU3HABAsI IIPABO
JPyTroro 4eJ0oBeKa Ha UHOE MHEHHUE. Y MEHUE JTI0KA3bIBATh
POJICTBO YEJIOBEKA U MIICKOMUTAIOIINX, OOIIIHOCTh H
PABEHCTBO YEJIOBEYECKHUX pac

IKOCHUCTEMBI

3HaHHE OCHOBHBIX IKOJIOTUYECKUX (PAKTOPOB U UX
BIUSHUS Ha OPTaHU3MBbI. 3HAHUE OTIMYUTEIbHBIX
MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpo3KOCHUCTEM.

[TomydeHne npeaCcTaBIeHUs O CXEME YKOCUCTEMBI Ha
npumMepe ouocdepsl. JleMmoHcTpaIys yMeHUs: TOCTaHOBKU
Hesel 1eaTenTbHOCTH, INIAHUPOBAaHUE COOCTBEHHOM
JESITeIbHOCTU U1 JOCTUKEHUSI TIOCTABJICHHBIX LENEH,
PEIBUICHUS] BO3MOXHBIX PE3yJIbTaTOB ATUX ACHCTBUA,
OpraHU3alMi CAMOKOHTPOJISL U OLIEHKHU MOJTy4YEeHHBIX
pesynbTaToB. OOy4YeHre COONMIOACHUIO TTPaBUI
MOBE/ICHUS B IPUPO/IE, OEPEIKHOMY OTHOIICHUIO K
OMOJOTMYECKUM 00BEKTaM (PACTEHHSIM U )KMBOTHBIMU UX
coO0IIEeCTBaM) U UX OXpaHe
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3. YcaoBus peaju3zanuy NPpOrpaMmbl M CHHUIITHHBI

3.1. TpeGoBaHMsA K MUHUMAJIbHOMY MaTEPHAJIbHO-TEXHUYECKOMY
ol0ecrneyeHn 10

Peanuzanus nporpaMMbl JUCHUIUIMHBI TpeOyeT HaIMUMs yueOHOro kabuHera
Ob6opynoBanue yueOHOro KaOuHeTa-O1OIOTHS:

30 mocago4YHBIX MECT;

pabouee MecTo MpernoaaBaTes;

KOMIUIEKT y4eOHO — HarJIsIAHBIX TocoOuit o npeamerty «buomorusy.

HAa0Op MUKpONPENapaToB AJid Ja00OPATOPHBIX U MPAKTUYECKUX PaboT.
O6opynoBanne yueOHOTO KaOMHEeTa: Y4eOHUKH, KOMILIEKT Y4eOHO-METOANISCKUX
OCOOH, MyJIbTUMETUNHBIC KOMIUICKTHI.

TexHruecKue cpeicTBa 00yUeHUs:HeT

3.2. UudopmannoHHoe odecnievyeHne 00yueHust
s cTyaeHToB

1. MamonTtoB C.T"., 3axapos B.b. O6mas 6uosorus. M.: [IpocBenienue,
2000r.

2. benses JI.K., qpmvmmi .M., Ky3uenona JI.H. u ap. buonorus (6a3oBsrii
ypoBenb). 10 kimacc. — M., 2014.

3. benses K., Apimmui .M., bopoaun [1.M. u ap. buonorus (6a3oBbrit
ypoBeHb). 11 kimacc. — M., 2014.

4. Tabpuensu O. C., Octpoymon U. I'. Xumus mist npodeccuii u
CHEUaIbHOCTEN COLMAIBHO - SKOHOMUYECKOTO U TYMAaHUTAPHOTO
npoduieii: y4eOHUK I CTyA. yUpexaeHui cpea.npod. odpasoBanus. —
M., 2014.

5. Tabpuensu O.C. Xumus. [Ipaktukym: yued.mocooue. — M., 2014.
["a6puensa O.C. u ap. Xumus. TecTsl, 3a1a4u ¥ yIIPaKHEHUS:

yue0.nmocodue. — M., 2014.
33



. T'abpuensu O.C. Xumus. [Tocobue qis noarotrosku Kk EI'D: yue6.mocodue.
— M., 2014.

. Enxuna JI.B. buonorus. Bech mikosibHbIM Kype B Tabnuiax. — M., 2010.

. Epoxun 0. M.Xumusa. M.: M3narensckuit neHTp «Akagemus», 2007,

. EpoxunlO.M., ®ponosB.N.CoopHUK 32124 U ypaKHEHUN 110 XUMHUH (C
TUAAKTUYECKUM Matepuaiom). M.: Beiciias mikona, 2007.

Epoxun 10. M. Xumus: 3agaun u ynpaxHeHus: yue0.mocooue jist CTy/I.

yupexJIeHui cpen. mpod. oobpasoanus. — M., 2014.

10.Epoxun FO.M. COopHHK TECTOBBIX 33JJaHUI MO XUMUHU: yueb.mocodue s

cTya. YupexaeHui cpe. npod. oopazoBanus. — M., 2014.
Koncrantuno B.M., Pezanos A.I'., ®aneeBa E.O. buonorus: yueOHUK aJis
CTyA. yupexaeHui cpea.npod. oopazosanus / mox pen. B. M.

Koncrantunosa. — M., 2014.

11.MynsTumenuitneiil penetutop «Xumus» Pyasutucl .E., ®enpaman®. I'.

M.: IIpocsemenne, 2007.

12.PykoBoACTBO K 1abopaTtopHbIM 3aHsATUsIM. M., Bricmias mikona,1988r.

XuMus: dJEKTPOHHBIA y4eOHO-MEeTOIMUeCcKuil KoMmIuieke. — M., 2014,

13.Hemuenko K. O. ®usnka B cxemax u Tabaunax. — M., 2014.

14.Camotinenxo I11. M. duzuka nis npodeccuii U CriennaabHOCTEH COUaIbHO-

SKOHOMMYECKOTOU TYMAaHUTAPHOTO Mpoduiieit: yueOHUK 1Jisl CTY/I.

yapexaeHuit cpea.npod. oopazopanus. — M.,2014.

15.Camotinenxo I1. 1. CoopHuUK 3a/1a4 110 pu3uke s npodeccuit u

CHEIHAIbHOCTEH COIMATbHO-9KOHOMHUYECKOTO M T'YMaHHTAPHOTO
npoduiei: yued.mocodue s CTy 1. YIPEKICHUH cpel. mpod.00pa3oBaHus.

— M., 2014.
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i1 npenoaasaresien

1. ®enepanbhblii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpa3oBaHuu B
Poccuiickoii @enepamnny. [Ipukas MunuctepcTsa 00pa3oBaHus U HAYKU
P® ot 17.05.2012 Ne 413 «OO0 yTBepxkaeHuu peaepaibHOro
roCy/1apCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAPTa CPEIHETO (TIOJIHOTO)
00111er0 00pa3oBaHUs.

2. Ilpuxa3z MunucrepcTBa o6pasoBanus u Hayku PD ot 29.12.2014 Ne 1645
«O BHecenuu uaMenenuii B [Ipukaz MunucrepcTBa 00pa3oBaHus U HAYKH
Poccuiickoit @enepanun ot 17.05.2012Ne 413 “O06 yTBEpKACHUU
benepanbHOTro TOCyapCTBEHHOTO 00Pa30BaTEIHHOTO CTAHIAPTa CPETHETO
(mosHOTO0) 0011IeT0 00pa30BaHUA Y.

3. IMucemo [lemaprameHTa rocy1apCTBEHHOM MOJUTHKH B Chepe MOATOTOBKH
pabouux kaapos u JAI1O MunucrepcrBa o0pa3oBanusi u Hayku PO ot
17.03.2015 Ne 06-259 «PexoMeHaallMKM IO OPTaHU3AIMHU ITOJTYYEHUS
cpeaHero oo1ero 0opa3zoBaHusl B pejesiax OCBOSHUs 00pa3oBaTEIbHbIX
IPOrpaMM CpeTHEro MPoPEeCCHOHATILHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o011ero o0pazoBaHus ¢ y4eToM TpeboBaHuM (enepanbHbIX
rOCYJIapCTBEHHBIX 00Pa30BaATENIbHBIX CTAHIAPTOB U MOIYy4aeMOM
npodeccun Wiv CrenuaaIbHOCTH CPETHETO TPO(PECCHOHATEHOTO
obpazoBanusi».[I[puMepHas nporpaMmma yueOHONU AUCIUTIIMHBI
«buonorus». 'abpuensan O.C., JIsicoBa I'.I'. Xumusi: kaura s
npenojaaBarens: yueo-meroa. nmocooue. — M., 2014. buonorus: B 2 T. / mox
pen. H. B. SApsiruna. — M., 2007, 2010. buosorus. PykoBoacTBO k

MpaKTUYECKUM 3aHsaTusM / oa pex. B. B. Mapkunoit. — M., 2010.

4. Hemuenro K. O. dusuka B cxeMax U Tabauiax. — M., 2014.
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5. Camotinenxo I1. . ®wuzuka s npopeccuii M CIeuaibHOCTEH COITUATBHO-
HKOHOMUYECKOTOM T'YMaHUTAPHOTO poduieil: ydeOHUK ISt CTY .
yupexaenuit cpea.npod. oopazosanus. — M.,2014.

6. Camoiinenxo I1. 1. CoopHuk 3a1a4 o ¢pusuKe st mpoeccuii u
CHEHUaIbHOCTEH COIMATbHO-9KOHOMUYECKOTO U TYMaHUTAPHOTO
npoduiei: yued.mocobue s CTy. YIPEKICHUH cpe. npod.o0pa3zoBaHusl.

— M., 2014.

JonosHuTeIbHbIE HCTOYHUKHU
1. Kpacnas kaura PCO-AnaHnus.
2. Kapactp Pacturensnoctu PCO-Ananus.
3. Jlecnas sunmkioneaus 1.1,2. M., 19851
HNuTepHer-pecypcenl

1. www.interneturok.ru («Bumeoypoku 1mo npenMeraM mkoIbHOM
nporpamMmbny ). www.chemistry-chemists.com/index.html (aiexTpoHHBII
KypHaT « XUMUKH U XUMU»). www.pvg.mk.ru (onmumnuana «Ilokopu
BopoObeBbI ropbi»).

2. www.hemi.wallst.ru («Xumus. OOpazoBaTeIbHBIN CAUT IS IIKOJIBHUKOBY).
www.alhimikov.net (OOpa3oBarenbHbIN CAalT A7 HIKOJIBHUKOB).
www.chem.msu.su (DnekTpoHHas OMOINOTEKA MO0 XUMHH ). Www.hvsh.ru
(OxypHan «XuMHUs B IIKOJIE»). WWW.hij.ru (KypHaT « XUMUS U KU3HBY ).
www.biology.asvu.ru (Bcst 6uonorusi. CoBpemenHast OU0jorusi, CTaThH,
HOBOCTH, OMOJIMOTEKA).

3. Unrepuer-pecypc. MexaHu3mbl Oprannyeckux peakuuid. @opma gocrymna

http://www.tl.ru/*gimnl 3/docs/ximia/him 2. htmhttp://www.tl.ru

4. VutepHer-pecypc. Xumus Uit BceX. DIEKTPOHHBIN CIPaBOYHUK 32 MOJTHBIH

KypC XUMHH.
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http://www.ti.ru/v
http://www.ti.ru/

5. http:/lmwww. informatika.ru/text/database/cheiny/START.html
6. www.class-fizika.nard.ru («Kmacc!nas mocka st

r0003HATEBHBIX» ). WWW.physiks.nad/ru («®usuka B aHUMALHAIX) ).
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4. KOHTPOJIb Y OLIEHKA PE3YJBTATOB OCBOEHHUSA YUEBHOM

TV CHUTLIAHBI

OcHoOBHOM OCJIbBKO OINCHKHM OCBOCHUA y‘I€6H0ﬁ JUCHUIIIIMHBI ABJISACTCA

OIICHKAa OCBOCHHBIX YMeHI/IfI U YCBOCHHBIX 3HAHUU.

OneHka KadyecTBa OCBOCHHUSI YUYEOHOW IUCHUIUIMHBI BKJIIOYAET TEKYLIUH

KOHTPOJIb 3HAHHM, MPOMEKYTOUHYIO U UTOTOBYIO aTTECTAIUI0 O0yYarOIINXCA.

Koutpons u oneHka pe3yJbTaTOB OCBOCHMSI YYEOHOW JUCHMILIMHBI

OCYHCCTBIIACTCA IIPCIIOAABATCIICM B IIPOHCCCC IIPOBCACHUSA IIPAKTHYCCKHX

SaHHTI/Iﬁ, TECTUPOBAHUA, @ TAKIKC BLIITOJITHCHUA O6yanOIIII/IMI/IC$I HWHAUBUAYAJIBHBIX

3aJlaHui, TPOCKTOB, UCCIEOBAHUMN U APYTUX (HOPM.

Pe3yabTarsl 00yueHus

Kpurepun ouenkn

DopMbI U METOAbI OLEHKH

JIMYHOCTHBIX?

v - 4yYBCTBO TOPIOCTH H
YBOKEHUS K HCTOPUH W
JOCTIKEHUSIM OT€YECTBEHHOU
HayKH; TPaMOTHOE TOBE/ICHHE
B npohecCHoHaTBLHOM
JeITeNIFHOCTH M OBITYy TIpH
oOpamienun ¢ mpubopamu
YCTpOMCTBAMU;

v —  TOTOBHOCTH K
IPOJIOJDKEHUI0  00pa30BaHUs
¥ TIOBBIIICHUS KBaTA(HKALIIH
B n30paHHOU
npoheCcCHOHATBHON

JeITEIILHOCTH U 00BEKTUBHOE

OCO3HaHUe ponu
ACTPOHOMHUYECKHUX
KOMIIETSHIIUI B 3TOM;
JIMYHOCTHBIX:

—  YMEHHE  HCIIOJIb30BaTh
JOCTUKEHHUSI ~ COBPEMEHHOM

aCTPOHOMHUYECKOW HAYKM U
TEXHOJIOTUI JJIsl TIOBBILICHUS
COOCTBEHHOTO

MHTEIUIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOU

[TonHoTa OTBETOB,

TOYHOCTH (POPMYITUPOBOK, HE
MeHee 70% npaBUIbHBIX
OTBETOB.

He menee 75% npaBuiibHBIX
OTBETOB.

AKTYaJIbHOCTb TEMBI,
a/IeKBaTHOCTh PE3yJIbTaTOB
MOCTABJICHHBIM IEJISAM,
MIOJIHOTA OTBETOB, TOYHOCTh
(hopMyJIMPOBOK,
aJICKBaTHOCTh MIPUMEHEHUS
npodecCUOHATBHON
TEPMHHOJIOTHH

IlonHoTa OTBETOB,

TOYHOCTH (HOPMYJIUPOBOK, HE
MeHee 70% npaBUIIbHBIX
OTBETOB.

He menee 75% npaBuiibHBIX

Texymui KOHTPOJIb:

Pemenne KayecTBEHHBIX U
KOJINYECTBEHHBIX 3a/1a4.

NunuBuyansHbIN onpoc.
[IpoMekyTOYHBII KOHTPOJIb:
OpoHTaNBHBIN OMPOC.
TectupoBanue 1o TeMe.
[Toarororka pedepatos,
JOKJIa/I0B, WHAUBUIYAIBHOTO
MPOEKTa C HCIOJIb30BAaHUEM
MH(POPMAIMOHHBIX
TEXHOJIOTHIA.

HToroBbiii KOHTPOJIB:

JuddepeHnmpoBaHHbIN 3a4eT
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Pe3yabTarsl 00yyeHus

Kpurepum oueHkn

@®opMbI U METOIbI OLIEHKH

npodeccCuoHaTbHOM
JIEITENHHOCTH;

- YMCHHE CaMOCTOSATCIBHO
NOOBIBATE HOBBIE I CeOsA
3HaHHH,HCHOﬂL3YH IJIA OTOro

JOCTYIIHBIC HCTOYHHKH
UHpOpMaLINY;

—  yYMEHHE  BBICTPaHMBaTh
KOHCTPYKTHUBHBIE

B3aMMOOTHOILIEHUS B KOMaH/JIEe
0 PEIICHUI0 O0IIUX 3a/1ay,

— YMEHHE YOpaBlATh CBOEH
MMO3HABATEIILHOM
JeATEILHOCThIO, TIPOBOJIUTH
CaMOOIICHKY YpOBHS
COOCTBEHHOTO
HUHTEIJICKTYalIbHOTO
pa3BUTHS;

MeETanpeaMeTHbIX:

— HCIIOJb30BAaHHUE PA3TUYHBIX
BHJIOB IM03HABaTCIILHOM
JEATEILHOCTH JIJISl PEIICHUH

3a/1a4, MPUMEHEHNE OCHOBHBIX
METOIOB MO3HAHUSA
(HaOro1eHHUS, OIMCaHMs,
U3MEpPEHHs,  DKCIICPUMEHTA)
JUISET  W3YYCHHS  Pa3IAIHBIX

CTOPOH OKpY KaroIen
JIEHCTBUTEIIHLHOCTH,

— HCIIOJb30BaHHE OCHOBHBIX
WHTEIUICKTYaTbHBIX
OTICpAIIHA: ITOCTAaHOBKH
3a/1a4u;

- (opmynupoBaHUs THIIOTE3,
aHajmn3a u CUHTE3a,
CpaBHEHUS, 0000111eHH S,

CHCTEMATU3AINH, BBISBICHHS
IPUYMHHO-CJIEICTBEHHBIX

CBsA3CH, TIOMCKAa AaHAJIOTOB,
(bOopMyIHpOBaHKsS  BBIBOJOB
JUIS  U3Y4YCHHS  Pa3IUYHBIX
CTOPOH aCTPOHOMHYECCKHX
00BEKTOB, SIBJICHUM u
NpOIIECCOB, C  KOTOPBIMH
BO3HHMKAeT  HEOOXOIUMOCTh
CTAJIKUBATHCS B
npodeccuoHaIbHOM chepe;

— yMEHHE TeHEPUPOBATh UJCH

OTBCTOB.

ACKBaTHOCTB,
ONTUMAJIBLHOCTh BBIOOpA
CIIOCOOOB JICHCTBHIA,
METOJ0B, TCXHHK,
IOCJIeJ0BATEIHLHOCTEH
NEUCTBUH U T.1I.

ToYHOCTH OIICHKHU
CootBeTcTBUE TPEOOBAHUSIM
WHCTPYKIUH, PETIIAMEHTOB
PanmonanbHOCTE AeHCTBUI U
T.].
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Pe3yabTarsl 00yyeHus

Kpurepum oueHkn

@®opMbI U METOIbI OLIEHKH

U OIpenensTh  CPEACTBa,
HE0OXOqMMEBIE TUTS 1504
peanuzanuu,

—  yMCHHME  HCIIOJb30BaTh
pa3iuyYHbIE WCTOYHUKH IS
MOJTYYCHUS nH(popManuu,
OIICHUBATH €€ JOCTOBEPHOCTb;
— YMCHHE aHAJM3UPOBATh H
MPEJICTaBISITh HHPOPMAIIIO B
Pa3IMYHBIX BUIAX;

- yYMEHHE nyOInYHO
MIPEICTABIISITH pe3yJIbTaThI
COOCTBEHHOTO MCCIICOBAHNS;

NnpeaAMETHBIX:

- c(hOpMHUPOBAHHOCTH
NPEICTAaBICHUH O POJIH U
MecTe aCTPOHOMUU B
COBPEMEHHOM Hay4YHOU
KapTUHE MHUpa; TMOHUMaHUE
ACTPOHOMUYECKOM CYIIHOCTH
HaOmogaemMbeiX Bo Bceenennoi
SBIICHUH, POJIM aCTPOHOMHUH B
¢dopMHupOBaHUU Kpyrozopa H
(G YHKIIMOHATBEHOM
IPaMOTHOCTH YeJOBEKa JUIs
pelieHus MPAKTHYECKHUX
3am1a4;

- BJIaJICHUE
OCHOBOTIOJIAraloIIUMHU
ACTPOHOMUYECKUMU
TOHATUSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHSMH;
YBEPEHHOE  HCIIOJIb30BaHUE
aCTPOHOMHUYECKOM
TEPMHHOJIOTHH U CUMBOJIUKH;
—  BIQJCHHEC  OCHOBHBIMH

METOAAMU HAy4YHOI'O
MIO3HAHUSI, UCIOJb3YEMBbIMU B
aACTPOHOMMHU:
HaOII0ICHUEM,  OMHCAHUEM,
U3MEpEHHEM,
HKCIEPUMEHTOM;

— yMmeHus oOpabaTbIBaTh
pe3yJIbTaThl U3MEpEHUi],

0OHapy)XHBaTh 3aBUCUMOCTh
MEXAYy  acCTPOHOMHYECKUMHU
BEJIMYMHAMU, OOBSCHSTH
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Pe3yabTarsl 00yyeHus

Kpurepum oueHkn

@®opMbI U METOIbI OLIEHKH

MOJIyYeHHBIE pEe3yJabTaThl U
JienaTh BBIBOJIBL;

— chopMHpPOBAaHHOCTH YMEHHUS
pemathb ACTPOHOMUYECKHUE
3a/1a4u;

- YCJIOBUU MPOTEKAHUS
ACTPOHOMHUYECKHX SIBJICHUU B
pupoje, MpopecCuOHATHHON
chepe W I TPUHATHS
MPAKTUYECKUX  PEIICHUH B
MMOBCEAHEBHOM KH3HU;

- c(hOopMHUPOBAHHOCTH
COOCTBEHHOM TMO3UIMU  TO
OTHOIIECHHUIO K
aCTPOHOMUYECKOU

nH(pOpMaInH, MoTydyaeMon u3
Pa3HbIX UCTOYHUKOB.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbBTATOB OCBOEHUSI YUEBHOM

TV CHUILIAHBI

KoHTpoJsibu o1leHKa pe3yIbTaTOB OCBOEHUS YUEOHON AUCIUTIIIUHBI
OCYULIECTBIISIETCS IPEMOJAaBaTEIEM B ITPOLIECCE MPOBEACHUS IPAKTUUECKUX
3aHATUN, TECTUPOBAHMS, a TAK)KE BBIMOJHEHUS O0YYaIOIUMUCS UHIUBUAY AIbHBIX

3aJIaHU#, IPOCKTOB, UCCIETOBAHUM.

Pe3yabTaThl 00yyeHus
(ocBOEHHBIE YMEHHSl, YCBOCHHbIC 3HAHUSA)

®opMbI M METOAbI KOHTPOJISI U
OLIEHKHU Pe3yJIbTATOB
00y4eHus

e CMBICJ NOHATHI: ECTECTBEHHO - HAYYHBIN
METO/1 MO3HAHHUSI, PJIEKTPOMArHUTHOE TI0JIE,
AJIEKTPOMArHUTHBIE BOJIHBI, KBAHT, IBOJIIOIIHS
Bcenennoit, 0onbinoi B3pbiB, ConHeuHast
CUCTEMA, FaJlaKTHKa, XUMHUYECKAasl CBS3b,
XMMHMYECKasl peakusi, MAaKpoMoJIeKy1a, OelloK,
KaTajaus3aTop, pepMeHT, KJIeTKa,
muddepennmanus kierok, JJHK, Bupyc,
Ouonornueckas 3BONIOINH, OHopa3zHooOpasue,
OpraHu3M, MOMYJISAINS, YKocucTeMa, ornocdepa,
SHTPOIHUSA, CAMOOpPraHU3alINs;

YcTHbIit onpoc, GpOHTATBHBIN
YCTHBINA OIPOC, TECTUPOBAHUE
Pemenne 3amau

3amura pedepatos,
MIPEACTABIICHUE MPE3EHTALNN
TepMUHONOTMYECKUI JUKTAHT

e BKJIAJl BEJHMKHX Y4YeHbIX B (hOopMUpOBaHHE
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapPTUHBI
MUpAa;

3amura pedeparon
[IpencraBnenue npe3eHTaLMM

¢ IPUBOAUTH PUMEPBI IKCIIEPUMEHTOB
H(Win) HAOII0AeHN I, 000CHOBbLIBAIOIIUX:
aTOMHO- MOJIEKYJISIPHOE CTPOCHHE BEILIECTBA,
CYIIECTBOBAHHE AJIEKTPOMArHUTHOT'O TOJIS U
B3aUMOCBSI3b JIEKTPUYECKOTO U MATHUTHOTO
I10JIEW, BOJIHOBBIE U KOPITYCKYJISIpHbIE CBOMCTBA
CBETa, HEOOPATUMOCTH TEIJIOBBIX MPOIIECCOB,
paz0OeraHue rajJjakTHK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT CTPYKTYPbI MOJIEKYIJL,
3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKLUU
OT TEMIIEPATYPHI U KaTAIU3aTOPOB, KIETOYHOE
CTPOEHHUE KUBBIX Opranu3mos, poss JHK kak
HOCHTEIIS HacIeJCTBEHHON HHPOpMAIIHH,
ABOJIIOLIUIO KUBOW TPUPOBI, IPEBPAILICHUS
SHEPrUU U BEPOSTHOCTHBIN XapakTep
MPOLIECCOB B JKMBOM U HEXKUBOW MPUPOJIE,
B3aUMOCBSI3b KOMIIOHEHTOB 3KOCHUCTEMBI,
BIIMSIHUE JIESITEIbHOCTH YEJIOBEKa Ha
DKOCUCTEMBI,

DKCIEPTHOE HAOMIOACHHUE
OLICHKA BBITTOJTHEHUS
MPAaKTHYECKOTO 3a/IaHus Ha
MPAaKTHYECKOM 3aHSITHH,
3amura MmpoeKToB,
NpeICTaBICHNE TIPE3CHTAITNI
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e 00BSICHATH NPUKJIAIHOE 3HAYEHHE
BAKHEHIINX JOCTHKEHUH B 00J1aCTH
€CTEeCTBEHHbIX HAYK JUIS: Pa3BUTHS
SHEPreTUKHU, TPAHCIIOPTA U CPEJICTB CBSI3H,
MOJTYYEHUS] CHHTETUYECKUX MAaTEpHUAJIOB C
3aJIJaHHBIMU CBOMCTBAMHM, CO3JaHUS
OMOTEXHOJIOTUM, JIeueHUsI HHPEKITMOHHBIX
3a00J1€BaHM, OXpaHbl OKPYIKAIOIIEH CpeIbl;

3ammTa pedepatos.
[IpencraBnenue npe3eHTalnn
Pemenne 3amau

e BBIIBUTaTh THIIOTE3bl U NMPENIaraTh MyTH
UX IPOBEPKH, [1eJaTh BBIBOABI HAa OCHOBE
DKCIIEPUMEHTAIIBHBIX JTAHHBIX,
MPE/ICTABIICHHBIX B BHUIE Tpaduka, TaOIUIIBI
WJI TAarpaMMbl;

DKCIEPTHOE HAOTIOACHHUE U
OLIEHKA BBITIOJTHEHMUS
MPAKTUYECKOTO 3aJaHUS Ha
MPAKTHYECKOM 3aHSTHH;
Brinonnenue skcnepuMeHTa

e padoTaTh C €CTECTBEHHO-HAYYHOM
uHdopManue, cojaepkalieicss B COOOIEHUIX
CMMU, unTepHET-pECypCax, HAyYHO-
MONYJISIPHOW JIUTEpaType: BIAAETh METOAAMHU
IIOMCKA, BBLIEIISITH CMBICIIOBYIO OCHOBY U
OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

DKCNEepPTHOE HAOMIOACHUE U
OIICHKA BBLITIOJTHCHUS
NPAaKTHYECKOTO 3aJIaHus Ha
NPAKTHYECKOM 3aHSITHH,
[IpencraBnenue npe3eHTalMM
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