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1. OBIIASI XAPAKTEPUCTHKA PABOYEI IPOTPAMMBI
JUCHUILIAHBI

bJ1.09 EcTtecTBO3HaHUE
(MHJEKC, HANMCHOBAHUE JTUCITUTIIMHBI)

1.1. ObsacTh npuMeHeHus1 pado4eil MporpaMMbl

PabGouast mporpamma JIHUCUMIUIMHBI pa3pa0oTaHa Ha OCHOBE MHChbMa
JlemapramMeHTa TOCYJAapCTBEHHON MOJUTHKUA B cQepe MOATOTOBKH pabounx
kagapoB u JI10 «PexomeHaauu mo opraHu3alyu MOJIYYSHHUs] CPEIHEro OOIIero
oOpa3oBaHMsI B TMpeAesiax OCBOCHHMS 0Opa30BaTENbHBIX IMPOTPAMM CPEIHETO
npodeccuoHanTbHOTO 00pa3oBaHusl Ha 6a3e OCHOBHOTO OOIIErO OOpa3oBaHUS C
y4eToM TpeOoBaHMit (eepanbHbIX TOCYIapCTBEHHBIX CTAHAAPTOB U MOTy4aeMOil
npodecCur WK CHEIUATBLHOCTU CPEHEro Npo(ecCnoHaILHOTO 00pa30BaHUS» OT
17 wmapra 2015 1. N 06-259 ¢ ydyeTOM TIPUMEpPHOM MPOTPAMMBI
o0mieoOpa3oBarenbHOM TUCHUIUIMHBL  «EcTecTBO3HAHUE», PEKOMEHI0BAaHHOU
denepaibHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YyupexaceHueM «dDenepanbHbli
UHCTUTYT pasButus oOpazoaHusy» (OPI'AY «DUPO») B kauecTtBe NMpUMEPHON
MpOrpaMMbl JIJIsl peaiu3aliii OCHOBHOHM MpodeccruoHaIbHOM 00pa3oBaTeIbHON
nporpammbel CIIO Ha 0a3ze OCHOBHOro o00miero 00pa3oBaHUSl C MOJIYYEHHEM
cpeadero obmero oOpa3zoBaHus, mpotokoa Ne 3 or 21 wmroms 2015 .
(peructpannonubii HoMep penen3uu 373 ot 23 utons 2015 r. ®T'AY «DUPO»).
Pabouass mporpamMma COOTBETCTBYET 0OsS3aT€IbHOMY MHUHUMYMY COZIEpPKaHUS
cpeaHero (MmojHOro) oOiero o0pa3oBaHUs, YCTAaHOBJICHHOMY MUHHCTEPCTBOM
oOpazoBanuss u Hayku PO, yTBepKIeHHOMY NpUKa3oM MuUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 05.03.2004 Ne 1089.

1.2. MecTo IMCHUIIMHBI B CTPYKTYype 00pa30BaTeIbHOM MPOrPaMMbI

Hucunmumnaa «bJ1.09 EcrecTBo3HaHMe» OTHOCHUTCS K YHCIy Oa30BBIX
JUCIUTUINH IIMKJIa 00111e00pa3oBaTebHON MOTOTOBKH .

B yue6nom mmane IIICC3 yuebnas nucoumiunHa «bJ1.09 EctecTBo3HaHME»
BXOAUT B COCTaB 0a30BBIX 00IIEOOpa30OBaTEIbHBIX YYCOHBIX JUCIUTLINH,
bopMUpyEeMBIX U3 0053aTeNbHBIX MpeaMeTHBIX o0macTeit @I'OC cpennero ooiiero
oOpazoBanus, 115 criennanbHocteit CI10.

1.3. Heqapb U mi1aHupyemblie pe3yabTAThl 0CBOCHUSA TUCHHUILIMHBI

N3yuenne mucummuimHbel — «bJ1.09 EcTtecTBO3HaHMe»  HampaBi€HO Ha
JNOCTHKEHHE CIEAYIOIMX LEeTeH:

*OCBOCHHUE 3HAHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HIEAMU U
JOCTHIKEHUSIMU €CTECTBO3HAHMS, OKAa3aBIIMMM ONpPENEIAIONIee BIIMSIHUE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;
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*OBJIQJICHUE YMEHUSIMU NPUMEHATH IMOJTYYEHHbIC 3HAHUS I OOBACHEHUS
SBJICHMM OKPYXAIOLEro MUpa, BOCHPUATHUSI UH(OPMAIIMU €CTECTBEHHO-HAYYHOIO
U MPOPECCHOHANIBHO 3HAYUMOIO COJEPKAHMS; Pa3BUTHE HWHTEIUICKTYalbHBIX,
TBOPYECKUX CIOCOOHOCTEH W KPUTHYECKOTO MBIIUICHUS B XOJI€ MPOBEICHUS
MPOCTEUIINX MCCIEIOBAHUN, aHadu3a SIBICHUM, BOCHPUATHUS M WHTEPHpPETALUU
€CTECTBEHHO-HAYYHOU MHPOpMaIINK;

* BOCIIUTaHHUE YOCKI€HHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHHOM MPUPO/IBI
Y UCTOJIb30BaHUS JOCTUKEHUN €CTECTBEHHBIX HAYK JIJIsl Pa3BUTHS LIUBUIU3ALNU U
MOBBIIICHUS KAYECTBA KU3HU;

* TPUMEHEHHWE ECTECTBEHHO-HAYYHBIX 3HAaHUA B TPO(PEeCcCCHOHATBLHOMN
NESTEIbHOCTH W TOBCEJHEBHOW JKM3HM [UJIsl oOecredeHus O0e30macHOCTH
KU3ZHEJEATENbHOCTA, TPAMOTHOTO MCIOJIb30BAaHUSI COBPEMEHHBIX TEXHOJIOTHUH;
OXpaHbl 310POBbs, OKPYKAIOLIEN CPEIbI.

B pe3ynbpTaTe 0CBOCHMS TMCUUILUIMHBI 00yYarouiics JoJkeH yMeTsh (VY):

® [PUBOAUTH  HIPUMEPHl  DKCHEPUMEHTOB  W/WIM  HAOIIOACHMIH,
00OCHOBBIBAIOUINX: aTOMHO-MOJIEKYJIIPHOE CTPOCHHE BEILECTBA, CYIIECTBOBAHUE
AIEKTPOMArHUTHOIO MOJII U B3aUMOCBS3b AJEKTPUYECKOTO U MAarHUTHOTO TMOJIEH,
BOJIHOBbIE M KOPIIYCKYJIIPHBIE CBOWMCTBa CBETa, HEOOPATUMOCTh TEILJIOBBIX
IPOLIECCOB, pa30eraHne ralakTUK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPYKTYpPbI
MOJIEKYJ, 3aBUCUMOCTH CKOPOCTH XHMHYECKOM PEAKIMU OT TEeMIIEpaTypsl U
KAaTaJIN3aTOPOB, KJIETOYHOE CTPOEHWE JKUBBIX OpraHu3sMoB, posb JHK kax
HOCHUTENII HACJIEICTBEHHOW HMH(POPMALMM, 53BOJIOLHUI JKUBOW  MPUPOJIBI,
NpPEBpAIICHUs] SHEPIMM M BEPOSTHOCTHBIA XapaKTep IIPOLIECCOB B JKUBOM U
HEXUBOM  IPUPOJE, B3aUMOCBA3b KOMIIOHEHTOB  DKOCHUCTEMBI,  BIUSHUE
NeSITEIbBHOCTH YeJIOBEKa Ha 3KocucTeMsl (Y1);

e OOBSACHATH NMPUKJIAJHOE 3HAUECHUE BAXKHEHUIIMX JOCTHXKEHUN B 00JIacTH
€CTECTBEHHBIX HAyK JUIA: Pa3BUTHS SHEPreTHKH, TPAHCIOPTA U CPEICTB CBSI3H,
MOJIYYEHUS] CUHTETHYECKMX MAaTE€pUaloOB C 3aJlaHHBIMU CBOMCTBAaMHU, CO3IaHUS
OMOTEXHOJIOTUM, JIeUeHUs WH(DEKIMOHHBIX 3a00JIEBAHHUM, OXpaHbl OKPYKAIOIIEH
cpensl (Y2);

® BBIJBUTaTh TMIIOTE3bI U MPEIIaraTh NyTH WX MPOBEPKH; J€1aTh BHIBOJIbI
Ha OCHOBE JKCIEPUMEHTAJbHBIX JAHHBIX, MpPEICTaBICHHBIX B BUAE TIpaduka,
TabnuIbl WK quarpammsl (Y3);

e paboTaTh C €CTECTBEHHOHAy4YHOW WuHGOpPMaIIMEil, coepKaiiencs B
coobmenusix CMMU, pecypcax NHTepHeTa, HAy9HO-TIOMYJISPHBIX CTaThsIX: BIAJIETh
METOJAMHU TIOMCKA, BBIAEIATH CMBICIOBYIO OCHOBY M OLEHHBATh JTIOCTOBEPHOCTH
uHpopmanuu (Y4);

® UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B THPAKTUYECKOM
JEATEIIbHOCTH U MOBCEHEBHOM KU3HU (Y 5) 1isi:

- OLECHKHM BIIMSHHS HA OpPraHU3M 4YEJIOBEKA 3JIEKTPOMArHUTHBIX BOJH H
PaAMOAaKTUBHBIX U3JIy4YECHHUI;

- SHEProcOepeKeHMUS;

- 6€30MacHOr0 UCTOIb30BAaHUS MATEPUAIOB U XUMUYECKUX BEILIECTB B OBITY;
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- npopmiIakTUKH  UHQPEKIMOHHBIX  3a00JeBaHUil,  HUKOTUHOBOWM,
aJIKOTOJIbHOW Y HAPKOTUYECKOU 3aBUCUMOCTEM;
- OCO3HAHHBIX JIMYHBIX JICUCTBUI IO OXPAHE OKPYKAIOIIEH CPEIbI.

B pe3ynbTaTe 0CBOCHHUS TUCHUILIUHBI 00yYaroUics JOJKEH 3HATh (3):

® CMbICI MOHSTHH: €CTECTBEHHOHAYYHbIN METO/]T MO3HAaHUS,
AJIEKTPOMArHUTHOE TIOJIE W JJIGKTPOMAarHUTHBIC BOJIHBI, KBAaHT, JBOJIIOIUS
Bcenennoii, 6onbiioi B3pbiB, CollHEUHAs CHUCTEMa, TajakTHKa, NEPUOIUYECKUN
3aKOH, XUMHUYECKas CBs3b, XHUMHYECKas pEaKlus, MaKpOMOJIEKyJa, OOk,
Karaiu3atop, pepment, auddepenuunanus kierok, JHK, Bupyc, Ononornueckas
IBOJIIOLIUA, OMOpa3zHOOOpaszue, KJIETKa, OpPraHu3M, TMOMYJALUsA, 3KOCHCTEMA,
ouocdepa (31);

® BKJAJ  BEIUKUX  Y4YeHbIX B  (OPMHUPOBAHHE  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI Mupa (32).
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2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0bem TUCUMILIUHBI U BUABI y4e0HOI padoThI AJ1s1 04HOH GOpMBbI

00y4eHus

Buj yuebHoi paboThI

O0BeM yacoB

MakcumaibHas yueOHas Harpy3Ka (Bcero) 122
O0bs3arenpHbIC ayAUTOPHBIC yueOHBIE 3aHsTHS (BCETO) 120
B TOM YHCIIE:
JAeKyuu 91
NpaKmuyecKue 3aHamust (6KI0Yas NPOMENCYMOUHYI0 AMmMeCmayiio) 29
CamocrosTenpHas paboTta odyuaromierocs (Bcero)
B TOM YHCIIE:
noeémopenue u 3aKpenieHue pamee U3YYeHHO20 Mamepuana
UCNONIL308AHUEM KOHCNEKMA JeKYuU, pPeKOMEeHOOBAHHLIX UCMOYHUKOS U
Jumepamypbvi, H0020MOBKA K NPAKMUYECKUM 3AHAMUAM
Koncynpranuun 2

[MpomexxyTounas arrectanus B Gopme TudPepeHInPOBAHHOTO 3a4ETa 0 UTOTaM BTOPOTO ceMecTpa

N3YyUCHUA JUCHUITJIMHBI

2.2. O0beM JUCUMILVIMHBI U BUABI y4eOHOH PadoThI 11 3204HOH (GOPMBbI

00y4eHus

Bug yuebHoi paboThI

O0BeM yacoB

MakcnManbHas ydeOHas Harpy3ka (Bcero) 122
O0s13aTeNnbHBIC Ay TUTOPHBIE YIeOHBIC 3aHATHUS (BCETO) 16
B TOM 4YHCIJIC:
npakmuieckue 3aHAmusl (6KII0YAsL NPOMENCYMOUHYI0 ammecmayur) 16
CamocTosiTenbHas pabota o0yuatonierocs (BCero) 106
B TOM YHCIIC:
8bINOJIHEHUE QOMAUUHEl KOHMPOILbHOU padbomul 16
peghepam 50
10020MOBKA NUCLMEHHbIX OMBEMO8 HA KOHMPOLbHbLE BONPOCHL 40
[lpomexyro4Hass —arrecrauds B  (opMe 3al[MTHl  JOMAlIHEH  KOHTPOJIBHOW  PaboThI

T PepeHIInPOBAHHOTO 3a4ETa




2.3. TeMaTH4YeCKHU IVIAH U COAEPKAHNE JUCHMIVIMHBI VISl 0YHOM (POPMBbI 00yUeHH S
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HanmenoBanmue pa3aciioB U TCM

Copnepxanue yueOHOro MaTepuana v GOpMbI OpraHU3aINH AESITEILHOCTH
oOyJaronxcs

O0BeM yacoB

3HaHUSIT U YMEHMS,
(hopMUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IPOTPAMMBI

Paszgen 1. dusuka

CopepxaHue yueOHOTO Marepuara: 4
Jlekun

1.®usnka — (hyHmaMeHTaIbHas HayKa O IPUPOJIE.

EcTecTBeHHO-Hay4YHBI METOJ IO3HAHMs, €ro BO3MOXHOCTH H TpPaHHIBI
MIPUMEHUMOCTH.

Tema 1. Brexetne OKCHEepUMEHT U TeOpHs B NPOLECCE MOSHAHMA NPHPOZLL. MonenupoBanue 4 V2. V4 3132
¢u3nYecKuX SBIEHUH H TpolieccoB. EcTecTBeHHO-Hay4YHasl KapTHHA MHUpa U ee T TY
BaYKHEHIINE COCTABISIOLINE.
2.EnuHCTBO 3aKOHOB ITPUPOIBI M COCTaBa BellleCTBa BO BceneHHoi.
OTkpbiTUst B (U3MKE — OCHOBAa IMIporpecca B TEXHUKE M TEXHOJIOTMH
MIPOM3BO/ICTBA.
[IpakTHyeckue 3aHsITUS -
Copepxanue yueOHOTO Marepuara: 6
Jlexus
1.Kunematuka.
Mexanndeckoe aBrkeHue. Cucrema orcdera. TpaeKTOpHs JBHKECHHUS.
ITyte. Ilepememenne. PaBHOMepHOE NpsAMOJIMHENHHOE ABMKEHUE. CKOpOCTE.
OTHOCUTENBHOCTh MEXaHWYECKOTO [IBHKECHMs. 3aKOH CIOXKEHHUS CKOpPOCTEH.
I'paduxu newkenus. CpeaHsss CKOPOCTh NMpPU HEPABHOMEPHOM JIBHXKEHHH.
MrHoBeHHasi CKOPOCTb. PaBHOYCKOpDEHHOE MNPSMOJIMHENHOE ABUXKECHHE.
VYckopenue. CBobomHoe mazeHue ted. KpuBonmHeiiHOoe OBMXKeHHE. YTiaoBas

Tewma 2. Mexannka CKOpOCTh. PaBHOMEpHOE IBM)XEHHE IO OKPYXHOCTH. lleHTpocTpemuTenrHOe 4 Y1,¥3,31,32

YCKOPCHHE.
Junamuka. Macca u cuna. BzaumopeiictBue Ten. 3akoHbl JUHaMUKH. CHIIbl B
pupoze.

Cnoco6s! m3mepenus cuil. MaepnmanbHas cuctemMa orcuera. 3aKOH BCEMHPHOTO
TaroTeHus. HeBecoMocTb.

2.3aKOHBI COXPaHECHUS B MEXAHUKE.

Hmmynsc Tema. 3aK0H COXpaHCHUS UMITYJIbCA.

PeaktuBHOE nBWKeHHWE. Mexanmwdeckas paborta. MormHocTh. Pabora cHithr
TATOTCHUS, CUJbl YOPYTOCTH M CWIbl TpeHHs. MexaHuueckass SHEPrusl.
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Kunernueckas sHeprusi.

Kunernueckast saeprusi u padora. [loreHnuanbHas SHEprusa B rpaBUTALUOHHOM
noJe.

[lorennmanbHas 3HEprust ynpyro aeOpMHUpPOBAHHOTO Tejd. 3aKOH COXPaHEHMS
MOJTHON MEXaHUYECKOU SHEPTHUH.

JeMoHcTpanuu

OTHOCUTENBHOCTh MEXAaHUYECKOTO ABMKEHUSI.

Bunbl MEXaHMYECKOTO BUKCHHS.

WNHepTHOCTS TE.

3aBUCUMOCTH YCKOPEHHS Tejla OT €ro Macchl M CUJIBI, IEHCTBYIOLIEH Ha Telo.
PaBeHCTBO W NPOTHBOMONOXKHOCTH  HANpPaBICHHS CHJI  JEHUCTBUS W
MPOTHUBOJECHCTBUSL.

HesecoMocTs.

PeakTuBHOE IBHXKEHHE, MOJENb PAKETHI.

V3MeHeHue SHepruu Ipy COBEPIIECHUH PaOOTHI.

[IpakTryeckue 3aHATUSA
1. MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS OT Macchl TeJa.

CamocTosiTenpHas paboTa 00yJaromIuXCsl

Tema 3. OCHOBBI MOJIEKYJIIPHOU
(U3UKU U TEPMOAMHAMUKH

Conepxanue yueOHOro MaTepuana:

Jlexun

1.Monekynsipaast pu3mnKa.

AToMHUCTHYECKas TeopHus CTpOeHHusl BemiecTBa. HaOmiogeHHs W OIBITHI,
MOATBEPKAAIOIINAE aTOMHO-MOJIEKYJISIDHOE CTpPOEHHE BemectBa. Maccel U
pa3Mepsl MoJekyl. TemyoBoe IBM)KEHHWE dYacTWI[ BellecTBa. bpoyHOBckoe
JnBwxkeHne. MneanbHbiil raz. Temmeparypa Kak Mepa CpeHE KUHETHYECKOU
SHEPIUM YacTHI. YpaBHEHHE COCTOSHHS HAEAIbHOrO rasa. M3ompoueccsl U UX
rpaduku. OObsSCHEHNE arperaTHbIX COCTOSIHUH BelecTBa M (Pa3oBBIX MEPEX0I0B
MeX/1y HIMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MTPEICTaBICHUH.

CBs13p MEXJy NAaBJICHHEM U CPEIHEN KMHETHUYECKOW SHEprued MOJIEKYN rasa.
Pabora raza. Mogens xuakocT. IIoBepXHOCTHOE HATSKEHHWE M CMaduBaHHE.
Kpucrannmuaeckre n amopdHbIe BemecTBa. JKuakue KpucTauibl.
2.TepMOaMHAMHUKA.

Buytpennsisi sHeprus. Pabora u TemiooTmaua Kak CrIocoObl HM3MEHEHHMs
BHYTpeHHEW 3Hepruu. IlepBblii U BTOpOI 3aKOHBI TEPMOAUHAMMKU. 1TpHHIMIIBL
neiictBus TeroBbix MamuH. KITJ] TeruioBeix aBurareneii. TemioBbie MallInHbI 1
X MpHUMEHEHHE. OKOJOrMYeCKHe NpoOJeMbl, CBA3aHHBIE C TNPHUMEHEHHEM
TEIUIOBBIX MAIIMH U MPOOJIeMbI SHEProcOepekeHUsL.

JemoHcTpanuun

JBmkeHre OPOYHOBCKHX YacTHII.

Juddysus.

¥1,¥3,31,32
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SIBneHNs MOBEPXHOCTHOTO HATSDKEHUS M CMAYHBAHUA.
Kpucramisl, amopdHbIe BemecTBa, KUIKOKPUCTATUINIECKIE TEa.
M3MeHeHue BHYTpEHHEH SHEPTUU TEJl IPU COBEPIICHUN PabOTHI.

[IpakTuueckue 3aHATUSL

1. ArperaTtHbIE COCTOSTHHS BEIIECTBA

COopka 3JeKTPUYECKON IIENM M M3MEPEHUE CHJIBI TOKAa W HANpsHKCHUS Ha ec
Pa3IUYHBIX YYaCTKaX.

CamocTosiTenpHas paboTa 00yJaroUXCsl

Tema 4. OCHOBBI 3JIEKTPOIUHAMUKHI

Copeprkanne yueOHOTO MaTepuaa:

Jlexus

1.91exTpocTaTuka.

BzaumozeiicTBuE 3apsKEHHBIX Tell. DJIEKTPUUYECKUN 3apsi. 3aKOH COXpPaHEHUs
ANEeKTpUUEcKoro 3apsga. 3axkoH KyloHa. DJeKTpocTaTHYECKOEe IOJe, €ro
OCHOBHBIC XapaKTEPUCTUKU U CBSI3b MEXAY HUMH. [I[pOBOHUKHN U U30JSITOPHL B
3JIEKTPOCTATUYECKOM IOJI€. DJIEKTPHUUECKas eMKOCTh KOHJCHCATOpa. DHEPTHUs
AIIEKTPOCTATHIECKOTO TIOJIS.

[TocTostHubIit TOK. [locTOSsIHHBIN AmekTpuueckuii Tok. Cuina Toka, HampsbKeHUe,
3JIEKTPUUECKOE compoTuBieHrne. 3akoH Oma Juisi y4yacTKa Iend M IOJHOM
AIIEKTPUIECKOH IIETIN.

Pabora m MomHOCTH mocTossHHOTO TOKa. 3akoH JDxoyms—IJlenna. TerutoBoe
JIEACTBUE NEKTPUIECKOTO TOKA. DIEKTPUUCCKUI TOK B PA3TUYHBIX Cpeax.
MarautHoe mone. MarHuTHOEe TOJE€ W €ro OCHOBHBIE XapaKTEPHCTHKU.
JelicTBUe MarHMUTHOrO MOJs HAa MPOBOJHUK C TOKOM. 3akoH Awmrmepa.
Onekrpoasurarens. Cuna Jlopenma.

SBneHne AIEKTPOMArHUTHOW MHAYKIIMH. 3aKOH 3JIEKTPOMATHUTHON WHIYKITHH.
[IpaBuno Jlenna. Camonnaykuus. MHAYKTUBHOCTB. DHEPrUs MarHUTHOTO TOJISL.
2.JlemoHCTpanuu

DJeKTpr3amus Tell.

B3aumopeiicTBue 3apsyKEHHBIX TEll.

HarpeBanue npoBOJHUKOB C TOKOM.

OmnsiT Opcrena.

B3aumopeiicTBuE TPOBOJHUKOB C TOKOM.

JelicTBrEe MarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

Pabota samexkTpoaBurares.

SBieHNE SEKTPOMArHUTHON MHIYKITHH.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocrosTensHast padoTta o0yJaromumxcs

V1,3, V5,31,32

Tema 5. Konebanus 1 BOJHBI

Coniepxanne y4eOHOro MaTeprana:

Jlexun
1.Mexannueckue koiaeOaHus U BOJIHBL.

V1,¥3,¥5,31,32
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CpoOognbie  komeOanums. Ilepwon, wYacToTa W amMIUIUTyda KOJIGOaHHU.
l'apmornueckne konebannsa. MaTemMaTWdecKuil M TPYKUHHBIA MasTHUKU.
[IpeBpamienne sHEprUK IPU TAPMOHUIECKUX KOJECOAHHSIX.

MexaHnuecKie BOJHBI U UX BHUIbL. 3BYKOBBIE BOJHBI. YJIbTPa3BYKOBBIC BOJIHBIL.
VYIbTpa3ByK U €r0 HCIIOIb30BAHUE B MEIUIIMHE U TEXHHKE.

OJneKTpOMarHuTHeIe KosieOaHusi ¥ BOJNHBL CBOOOAHBIE AJIEKTPOMATrHUTHBIC
KoJIeOaHusl.

KonebarenbHbrit KOHTYP. Dopmyna TomcoHa. BriHyX1€HHBIE
3JEeKTPOMarHUTHbIE KoyieOaHusl. l'apmonnyeckue JIEKTPOMAarHUTHBIE
KoyieOaHus. DIIEKTPUUSCKU pe3oHaHC. [lepeMeHHBI TOK. DJICKTPOTreHEpaTop.
ITonyuenue u nepenayda 3aekrposnepruu. [Ipodiaemsl sHEprocoepekeHus.
DJIEKTPOMAarHuTHOE noie. DJIIeKTpOMarHUTHbIE BOJIHBL. CkopocTb
OJICKTPOMAruuTHBIX BOJIH. HpI/IHHI/IHbI pPagruoCBA3Uu u TCICBUACHUA.
Hcnonp30BaHUE  3JICKTPOMArHUTHBIX  BOJH  PasjIMYHOrO  JMana3oHa B
TEXHUYECKUX CPEACTBAaX CBSI3H, MEIULMHE, [IPU U3yUCHNH CBOICTB BEILECTBA.
2.CBeTOBbIE BOJHBI.

PaszBuTHe npencraBieHuit 0 MPUPOJIE CBETA. 3aKOHBI OTPAXKCHUS U MPEIOMIICHHUS
ceera. Unatepdepennus cBera. Judpakmus ceera. JudpakimoHHas pemreTka.
Ilonsipuszanus ceera. [ucnepcust ceera. JIuH3bl. @opMyna TOHKOW JIMH3BL.
OnTHueckue nprubopsL.

JeMoHcTpannu

Konebanusi MaTeMaTHUECKOTO U NIPYKUHHOTO MasITHUKOB.

PaGora anexTporeneparopa.

W3iydyeHne 1 pueM 3J1eKTPOMarHUTHBIX BOJIH.

Pannocssse.

Pasnosxenue 6enoro ceera B CIEKTP.

Wnrepdepennus u audpakmus cpera.

OTtpakeHHe 1 PeIOMIICHHE CBETA.
Onruueckue mpuOopLL.

IIpakTuueckue 3aHsATUA

1. Uzydenune xonebanuii MaTEMaTHIECKOTO MasTHHKA.
Wzydenue unTepdepeHIny u qTUpaKIuy CBETA.
Jlyanu3m CBOMCTB cBeTa.

CamocTosiTenpHas paboTa 00yJarOIHuXCsl

Tema 6. DneMeHTHI KBAHTOBOM
bm3uku

Copeprxkanne yueOHOTO MaTepuara:

Jlexmus

1.KBanToBBIE CBOIICTBA CBETA.

PaBHoBecHOe  TemnoBoe — u3nyyeHue.  KBaHtoBasg — rumorte3a  [limanka.
®oroanextpuueckuii  3dpdekr. VYpaBHenume OiHIITEHHA IS  BHEIIHETO
dhotorddekra. Doton. [laBnenue creta. Jlyanmsm CBOICTB cBeTa.

V1,V5, 31,32




12

®uszuka aroma. Monenu crpoenus aroma. OnbiT Pesepdopna. [loctynarsr bopa.
OOpsicHEeHHEe JMHEHYaTOro CHEKTpa BOAOPOJAa HA OCHOBE KBAaHTOBBIX
noctynatoB bopa. Ilormomenune um ucmyckanue cBera aTtoMoM. KBaHTOBas
sHeprus. IlpuHnmn feiictBus ©  Hcmoib3oBaHue Jazepa. Onruueckas
CHEKTPOCKONHMSI KaK METOJ N3yYEHUS COCTaBa BEILECTBA.

2. du3nKa aTOMHOTO SApa U JIEMEHTAPHBIX YaCTHII.

CocTaB 1 cTpoeHHe aTOMHOTO Aapa. CBOMCTBA SAEPHBIX CUII. DHEPTHUs CBA3U U
JeeKT Macchl aTOMHOIO sapa. PanuoakTUBHOCTb. Buabl paamoakTHBHBIX
MpeBpalieHuid. 3aKoH paJuoaKkTUBHOro pacnazna. CBoilcTBa HOHM3MPYIOIIHUX
SAJIEPHBIX U3Ty4eHUH. ParnoakTUBHBIE H3ITyUyeHHUs U UX BO3ZCHCTBHE Ha KUBBIC
OpraHM3Msl. SlnepHble peaknuu. SnepHas sHepreTrka. DIeMEHTapHbIC YaCTULIBL.
DyHIaMEHTaJIbHbIE B3aUMOICUCTBUSL.

JeMoHncTpanuu

®dorodddexr.

DOTO3NEMEHT.

N3nydenue nasepa.

JIuneiiyaTele CIEKTPBI Pa3JIMYHBIX BEIECTB.

CUeTyuK HOHU3UPYIOIINX U3ITYyYEHUH.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocrosiTenpHast paboTa 00yJarommxcs

Tema 7. Becenrennas u €€ 3BOJTIOLINS

Cojneprxkanue yueOHOrO MaTepuaa;

Jlexiun

1.Ctpoenne u pazButue BeeneHHOM.

Kocmonorus. 3Be3npl. TepmosaepHbld cuHTE3. Mojenb paciIupsromeincs
Bcenennoi.

2 Ilpoucxoxaenne CoTHEYHOU CUCTEMBI.

[MpotoconHile M mpotoruiaHeTHeie oOmaka. OOpaszoBanme tuiaHeT. [IpobGnema
CYIIIECTBOBAHMS BHE3EMHBIX IMBHITU3AIII.

CoBpeMeHHas Gu3nyeckas KapTHHa MUpa.

[IpakTudeckue 3aHATUS
1.HeGecHrie Tena
OuncTka 3arps3HEHHON BOJIBI

¥1,31,32

CamocrosTenpHas padoTta o0yyaromumxcs

Paznen 2. Xumust. O0mmas 1 HeopraHuyecKasi XUMHUSL.

Tema 8. Benenue

Coneprxanue yueOHOTO MaTepuaa:

Jlexmus

1. Xumuueckass KapTMHAa MHpa KaK COCTaBHas YacTh €CTECTBEHHO-HAYUHOMH
KapTUHBI Mupa. Pojs XMMHM B >KM3HU COBPEMEHHOTO oOmiecTBa. Hopeifmme
JIOCTHKEHHSI XUMUYECKOM HAyKH B IJIAHE Pa3BUTHUSI TEXHOJOTHM: XMMHUYECKas
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TEXHOJIOTHSI — OMOTEXHOJIOTHS - HAHOTEXHOJIOTHSI.
2.IlpuMeHeHne MOCTWKEHWH COBPEMEHHOM XHMHWW B TyMaHHTapHOU cdepe
eSITEILHOCTH O0IIECTBA.

HpaKTI/I‘IeCKI/IC 3aHATUA

CamocTosiTenpHas paboTa 00yJaroIUXCsl

Tema 9. OcHOBHBIE TMOHITHI WU
3aKOHBI XUMHUU

Copeprkanne yueOHOTO MaTepuaa:

Jlexmus

1.Ilpenmer xuMum.

BemecTBo. ATOM. Monekymna. XuMHUECKUH dJIEMEHT U (JOPMBI €TO
cyiecTBoBaHus. [IpocThle U CloKHbIE BelecTBa. AJJIOTPOIUS U €€ TPUYHHBI.
JeMoHncTpanus

Habop mozeneit aToMOB 1 MOJIEKYT.

2.M3mepenue BeniecTna.

OcHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB U MOJICKYIJI. ATtoMmHas cAuHNIa
Macchl. OTHOCHTEIbHEBIE aTOMHAs U MOJICKYJIApHasA MacChl. KomanuectBo
BEIIECTBA.

[MocrosinHast ABoranpo. MosipHast Macca. 3akoH ABoraipo. MossipHbIil 00beM
ra3os.

3aKOoH cOXpaHEHHs MacChl BEIIECTBA.

[MpakTuyecKue 3aHATHS
1.Pacyetsl o XxumMuveckuM GhopmyJiam.
.Peakmnun nonHoro oOmMeHa

¥1,¥3,31,32

CamocrosTenpHast padoTta o0yyaromumxcs

Tema 10. Ilepnonnyeckuii 3aKoH

u Ilepuoanueckas cucTemMa
XUMU4Yeckux amemeHtoB J[. N
Menpeneena

Conepxanue yueOHOro MaTepuana:

Jlexmus

1.OtkpriTHE [lepuoaudeckoro 3akoHa.

[lepuonuueckas cuctema xumuueckux snemeHtoB J[. M. MenaeneeBa Kak
rpaduueckoe orodpakenue [leproaudueckoro 3akona. [lepuoaudeckuii 3aK0H U
CHCTEMa B CBETE YUYEHHS O CTPOCHHHM aToMa. 3aKOHOMEPHOCTH W3MEHEHUS
CTPOEHUSI AIIEKTPOHHBIX 000JIOUYEK aTOMOB U XUMHUYECKUX CBOMCTB 00pa3yeMbIX
3JIEMEHTaMU MPOCTHIX U CIOKHBIX BEILIECTB.

2. 3nauenue [lepuoanyeckoro 3akoHa u I1epuoanIecKoll CUCTEMbl XUMHUECKUX
anemeHToB [[. 1. MeHaeneeBa s pa3BUTUS HAYKU U IIOHUMAHUS XMMHYECKOU
KapTUHBI MUpA.

HemMoHcTpanus

Pasznuunsie ¢opmer Tleproandeckoil cuctemMbl xummudeckux snementoB [I. .
Menneneena.

HpaKTI/I‘-IeCKI/Ie 3aHATHUA

CamocrosTenpHas padboTa 00ydJaronuxcs

V1,¥3,31,32

Wroro 3a 1 cemectp

51
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Copeprkanne yueOHOTO MaTepraa: 6 V1,¥3,31,32

Jlexms

1.Ilpuposa XMUMHYECKOH CBS3H.

KoBanenTHast cBsi3p: HemoussipHass W mnossipHas. MonHas cBsi3b. KaTuonsl u

aHUOHBL. MeTamnnyeckas cBA3b. BonopoaHas cBs3b. 4

2. B3anuMOCBSI3b KPHCTALUTMYECKUX DPEIICTOK BEIIECTB C Pa3IHYHBIMH THUIIAMH
Tema 11. CtpoeHme BelecTBa N

XUMUYECKOHN CBSI3H.

JlemoHcTpanus

OO0pa3upl BemEeCTB M MATEPUAIOB C Pa3TUYHBIMHA THIAMH XHMHYECKOU CBS3H.

[IpakTryeckue 3aHATUSA

1.TUmBl KPUCTATUTMYECKUX PEIIETOK 2

OLeHKa KauecTBa BOJIbI

Copeprkanne yueOHOTO MaTepuana; 4 V1,V¥2,¥5,31,32

Jlexus

1.Bona B npupose, ObITY, TEXHUKE W Ha IPOU3BOJICTRE.

Ousnveckre U XUMHYECKHE CBOWCTBAa BOABI. 3arps3HHUTENH BOABI U CIOCOOBI

ouncTku. JKecTkas BoJa U €€ yMArdeHue.

OrmpecHenue BOABI. ATperaTHbIC COCTOSIHHSI BOJABI U €€ MepexoAbl U3 OJIHOTO

arperaTHoro COCTOSTHUS B JIPYTOE. 4
Tema 12. Boga. PactBopsl 2.PacTBOpeHNE TBEPABIX BEMIECTB U I'a30B.

3aBUCUMOCTh PAaCTBOPUMOCTH TBEPJABIX BEIIECTB U Ta30B OT TEMIIEPATYPHL

MaccoBast oyis BeIIeCTBA B PAcTBOpPE KakK CHOCOO BBIPAXKEHHS COCTaBa

pacTBopa.

JeMoHncTpanus

®du3nyeckre CBOWCTBA BOJIBI: MOBEPXHOCTHOE HATSHKEHUE, CMAaYHBaHUE.

[IpakTrueckne 3aHATHSL

CamocTosiTenbpHas paboTa 00yJaroIIuXCsl

CopeprxaHre yueOHOTO Marepuara: 6

Jlekmus

1.IlonaTre 0 XUMUYECKON peaKIuu.

Tunsl xumMudeckux peaknuii. CKOpOCTh peakiyu U (GakTOPhl, OT KOTOPBIX OHA

3aBUCHT. TemnoBoi 3pPeKT XUMHUECKOIN peaKInu. 4
Tema 13. Xumudaeckre peakuun 2.XWMHYEeCKOe PaBHOBECHE U CIIOCOOBI €70 CMEIIEHUSI.

JlemoHcTpanuu

XUMHUYeCKUE PEeaKINy C BBIACIICHHEM TEIIIOTHI.

O06paTUMOCTh XUMHUYECKHUX PEaAKIINH.

IIpakTuueckue 3aHATUS 2

1.BinsiHue pa3nudHbIX (aKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKITHA
Tema 14. Heopranuueckue CopeprxaHre yueOHOTO Marepuaa: 6 V1,¥2,¥3,¥5,31,32
COEIMHEHMS Jlexuus 4
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1.Knaccudukanus HeopraHHIeCKUX COSTUHEHUH 1 NX CBOMCTRA.

Oxcuapl, KHCIOTBL, OCHOBaHHUS, COJH. XHMHYECKHE CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPraHMYECKUX COCIUHEHUN B CBETE TEOPUU DIICKTPOIUTHUECKOU
nuccormanuu. [lorstre o ruaponmse coneir. Cpema pacTBOPOB COJIEH: KHUCIas,
HeWTpalnbHasi, menovyHas. Bogopoanslii mokasarens pH pacTBopa.

Metamsl U HemeTawibl. Mertamiel, OOmue Qu3nueckue U XUMUYECKHC
CBOMCTBa META/UIOB, OOYCIIOBJICHHBIC CTPOCHHUEM aTOMOB W KpPUCTAIOB U
MOJIO)KEHHEM METaJUIOB B JJIEKTPOXHMHYECKOM DSy HampspkeHud. Oomrue
crocoObl monyyeHust MetauioB. CrutaBel: d4epHble W LBeTHBIe. Koppos3us
METAJIJIOB U CIIOCOOBI 3aIIIUTHI OT HEE.

Hemeramnpl. OOmasi xapakTepHCTHKa TJIABHBIX IOATPYNI HEMETAJUIOB Ha
npumepe rajoreHoB. OKHCIUTETBEHO-BOCCTAHOBUTEIBHBIE CBOMCTBa
HEMETaJJIOB.

2.BaxHeine COEIMHEHHS METAVIOB M HEMETAJUIOB B IPUPOAEC U
XO035UCTBEHHOH ACSITEIIBHOCTH YEJIOBEKA.

3ammra OKpyXarolel cpeibl OT 3arpsA3HCHUS TSKEIBIMU MeTallJlaMH, a30Ta,
Cepsl, yriaepoa.

HeMoHcTpaunu

BsaumogeiicTBue MeTaysioB ¢ HeMmeTaulaMu (LIMHKa C CEepoil, allOMHHHUS C
HOZIOM), paCTBOpaMH KHUCIIOT U IEJI0YEH.

I'openne MeTamioB (IMHKA, jKeTe3a, MarHusi) B KUCIOPOJE.

B3aumopeiicTBuEe a30THOM U KOHLIEHTPUPOBAHHOM CEPHOI KUCIIOT C MEABIO.
BoccranoBuTenpHBIE CBOWCTBA METAILIOB.

XHUMHUYECKHE CBOMCTBA COEIMHEHNIT METAJLJIOB.

HpaKTI/I‘ICCKI/Ie 3aHATHUA
1.P63KLII/II/I oOMcHA B BOJHBIX PACTBOPAX 3JICKTPOJIUTOB.

Pazgen 3. Xummst. Opranuueckasi XuMUs.

Tema 15. Oprannyeckre COeTUHEHUS

Cojneprkanue yueOHOro MaTepuaa:

Jlexus

1.OcHOBHBIEC OHITHSI OPTaHUYECKON XUMUU U TEOPHUSI CTPOCHUSI OPTaHUYECKHUX
COEJIMHEHU.

[lonstne w3omepuu. Bumbl n3omepuu: CTpyKTypHas (yriepoOJHOTO CKeJeTra,
TMOJIO’KEHUS KPaTHOM CBSI3W WK (DYHKITMOHAIBHOMN TPYIIIBI), IPOCTPAHCTBEHHASI.
MHoroo6pasue opraHn4ecKiux COeTUHEHNN.

Yrnesomopoasl. IlpenensHple W HempedensHbIe yrieBogopoasl. CTpoeHwne
YIJIEBOJOPO/OB,  XapakTepHble XMMHUYECKHE CBOMCTBAa  YIJIEBOJOPOJOB.
IIpencraBuTenu  yriaeBOAOPOJOB: METaH, OSTWICH, aleTWIeH, OEH30IL
IlpumeneHue  yriaeBoJOpOJOB B OpraHMYEecKOM  CHHTe3e.  Peakius
nonumepusanui. Hedrth, Ta3, KaMEeHHBI Yroilb — TPUPOJHBIC HCTOYHUKU
YTIEBOJIOPOJIOB.

v12,¥3,31,32
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2.Kucnmopoaconepskamiyre opraHnIecKie BEemecTBa.

Croupthl, KapOOHOBBIE KHCIOTHI W CIOXKHBIE J3(HpPHI: WX CTPOCHHE U
XapakTepHble XUMHUYECKHe CBoOMcTBa. llpeacraBurenu KUCIOPOACOAEPIKALIUX
OpPraHUYEeCKUX COCIMHEHUN: METUJIOBBIM M ATUJIOBBIM CHUPTHI, T[JIIUIEPHH,
YKCyCHasi KUCIIOTa. MblIa KaK COJM BBICIINX KapOOHOBBIX KUCIOT. JKHPBI Kak
CIIOXKHBIE 3(UPEIL.

VYrieBoapl: TI0K03a, KpaxMal, LeTo03a.

A3oTcoaepKale OpraHnIeckue COSIMHEHN. AMIHbBI, aMHUHOKHICIIOTHI, OEIKH.
CrtpoeHue u Ouonorunyeckas GyHKIMs OeaKoB. XMMHYCCKUE CBOMCTBA OCIIKOB.
I'eneTnueckas CBsI3b MEXY KilacCaMU OPraHUYECKUX COCIMHEHUH.
HeMoHcTpaunu

[lomydeHue aTUIeHa U €ro B3aMMOJIEHCTBHE C PACTBOPOM IIepMaHTaHaTa Kalus,
OpOMHOU BOJIOM.

Peakmust mosrygeHust yKCyCHO-3THIIOBOTO 3¢upa.

KauecTBenHas peakivisi Ha TITUICPUH.

L{BeTHBIC peakiuy OCIKOB.

IInactmaccel u BosnokHa. IloHarne o mractMmaccax. TepMmoIIacCTUYHBIE U
TEPMOpPEAKTHBHBIE TONMMEphl. OTIENbHBIE TMPEACTABUTENIM CHHTETHYECKUX U
MCKYCCTBEHHBIX TOJMMEPOB:

(beHonoGopManbIeTuaHbIE CMOJIBL, TOTHBUHMIXIOPH]I, TE(IIOH, IETUTYION/I.
[lonssiThe ©0 XWMHYECKMX BOJIOKHaX. HaTypanpHble, CHHTETHYECKHE U
HCKYCCTBEHHBIE BOJIOKHA. OTHENbHBIC MPEICTABUTEIN XUMHYECKUX BOJIOKOH:
areTaTHoe (TpUAlETaTHBIM IIENTK) M BHCKO3HOE BOJIOKHA, BUHMIXJIOPHIHBIC
(x70puH), TONUHUTPUIIbHBIE (HUTPOH), TOJHAMUAHbBIE (KampoH, HEWIoH),
nonudUpHEIE (J1aBcaH).

JeMoHncTpanus

PasnuyHble BUJIBI IIIACTMACC U BOJIOKOH.

HpaKTI/I‘IeCKI/Ie 3aHATHUA
1.0O3HaKOMIICHHE C CHHTETHYCCKUMHU 1 HNCKYCCTBCHHBIMHU IMOJIUMCPAMHU.

CamocTosiTenpHas pabota 00yJarOIUXCs

Tema 16. Xumus u )Xn3Hb

Cojneprxkanue yueOHOro MaTepuaa:

Jlexus

1.Xumust ¥ OpraHu3M 4eoBeKa.

XUMHYeCKHEe JJIEMEHTHl B  OpraHu3Me 4YeloBeka. OpraHudeckue W
Heoprannyeckue peniecTpa. OCHOBHBIC JKU3HEHHO HEOOXOAMMBIE COCIUHEHUS:
OeJIKH, YTIACBOIbI, KHUPbI, BATAMUHBL. YTIEBOJIBI — IJIaBHBIA UCTOYHHUK YHEPTUN
opranusma. Ponb >XUpOB B opraHu3me. XOJIECTEPUH U €ro pojib B 3J0POBBE
YyeJIoBeKa.

2.MuHepanbHBIE BEIIECTBA B MPOMYKTaX IHTaHUS, MUIIEBBIC JO0aBKU.
COaraHCHpOBaHHOE TUTAHKE.

¥2,¥4,¥Y5,31,32
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Xumus B ObiTy. Boma. KadectBo Bompl. Moromue w YHCTSINE CPEACTBA.
IIpaBuia 6e30macHON pabOTHI CO CPECTBAMH OBITOBON XUMUM.

[TpakTuyecKue 3aHATHS
1.0mnpenenenue xene3a B IPOAYKTax MUTaHUS

CamocTosiTenpHas paboTa 00yJaroIUXCs

Pasgen 4. buonorus

Tema 17. Buonorus - COBOKYIHOCTb
HayK O >MUBOW mnpupone. Meronabl
HAYYHOTO MTO3HAHUS B OMOJIOTHH

CojneprkaHue yueOHOro MaTepuaa:

Jlexmus

1.2KuBas mpupoja Kak 00beKT H3yIeHHS OMOIOTHH.

MeTo161 MCCITeIOBAaHNS )KUBOM MPUPOIBI B ONOIOTHH.

2.0npeneneHue XU3HU (C TMPHUBICYEHUEM MaTepualla U3 pas3lesnoB (QU3UKU U
XUMUH).

YpOBHM OpraHu3alMy KU3HU.

JeMoHncTpanuu

YpOBHU OpraHu3aluu KU3HU.

Metozapl MO3HAHUS KUBOU NPUPOJIBIL.

[IpakTrueckue 3aHATUSL
1. Tumonorus KMBbIX OPraHU3MOB

¥2,¥4,31,32

Tema 18. Kimetka

Coneprxkanue yueOHOTO MaTepuaa;

Jlexus
1.McTopust u3y4eHust KIeTKH.
OcCHOBHBIE TIOJIOKEHUSI  KJIeTOuHOM Teopun. Kierka -  CTpyKTypHO-

(hyHKIIMOHANTBHAS (3NIEMEHTapHAs ) EAMHULIA JKA3HH.

Crpoenue kieTku. [IpokapruoTsl U 3yKapuOThl — HU3IIKE U BBICIINE KIETOYHbBIE
opranu3mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH DJyKapHOT.
[ToBepxHOCTHBIM ammapar. CXeMaTHYHOE OMHCAHUE >KUIKOCTHO-MO3aUYHON
MOJIEJIH KJIETOYHBIX MEMOpaH.

IlutormazMma — BHYTPEHHSS cCpela KIETKH, OPTaHOWIBl (OpTaHEsUIbI).
Knerounoe simpo. @yHKUHMA siapa: XpaHEHHE, BOCIPOM3BEAEHUE M Iepeqaya
HACJICJICTBEHHON WH(OpPMALINKU, PEryisiiusg XUMHUYECKON aKTHBHOCTH KIICTKU.
CtpyKTypa U QYHKIIUHA XPOMOCOM. AYTOCOMBI U TIOJIOBEIE XPOMOCOMBI.
2.MarepranbHOE €IUHCTBO OKPYKAIOIIETO MHPA U XUMHUECKHUH COCTaB YKUBBIX
OPraHu3MOB.

Bbuonornueckoe 3HaueHUE XUMUYECKUX 3JIEMEHTOB. Heopranuueckue BeiiecTBa
B cocTaBe KJeTKH. Pojib BOJBI Kak pacTBOPUTENSE MU OCHOBHOI'O KOMIIOHEHTA
BHYTPEHHEW cpelibl opranu3MoB. Heopranudyeckue MOHbI. YTJIEBOJbI U JIUIHJIbI
B kierke. CTpykTypa u Ononorndeckue (yHKIMH OCTKOB. AMUHOKHCIOTHI —
MOHOMEpHI 0enkoB. CTpOoeHHE HYKJICOTHUIOB U CTPYKTypa MOJMHYKICOTHIHBIX
neneit JIHK u PHK, ATO®.

Bupycel u Gaktepuodaru. HekneTtouHoe CTpoeHWE, MKU3HCHHBIH IHUKI M €ro

V1,¥2,¥3,¥5,31,32
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3aBHCHMOCTh OT KIJIETOYHBIX (opM Ku3HH. Bupycsl — Bo3Oyaurenn
WHGEKIMOHHBIX  3a0oNieBaHWif; MOHATHE 00  OHKOBHpycax.  Bupyc
nmmyHozaeduuta yenoseka (BUY). [Ipodunaktuka BUY-undekum.
JlemoHcTpanuun

CtpoeHune MOIeKyIbl OemKa.

Crpoenue monekynsl JTHK.

CrpoeHue KIETKU.

CtpoeHue KIETOK MPOKAPHUOT U 3YKAPHOT.

Crpoenue Bupyca.

[IpakTryeckue 3aHATUSA

1.HaGnroeHne KJIETOK pacTeHWH W KUBOTHBIX O] MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax U UX OIHCAHHE.

CpaBHEHHE CTPOEHUS KJIETOK PaCTeHUH U )KUBOTHBIX.

Tema 19. Opranusm

Coneprkanue yueOHOro MaTepuaa;

Jlexuus

1.Opranusm - eaAuHOE LEN0E.

MsuoroobOpasue oprann3mMoB. OOMEH BEIIECTBOM W 3HEPTHEH C OKpYKarolen
Cpeoi Kak Heo0X0IMMOE YCIIOBHE CYIIECTBOBAHUS KHUBBIX CHCTEM.
CrocoOHOCTh K CaMOBOCIIPOU3BEICHUIO — OJIHA W3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpraHu3MoB. JleneHne KIETKH — OCHOBa pOCTa, Pa3BUTHS U
pa3MHOXKEHHA OpraHu3MoB. becnonoe pa3mHoxkeHue. IlosoBoi mpoiecc u
MoJIOBOE pa3MHOXKeHHe. OII0I0TBOPEHHE, €T0 OMOJIOTHYECKOe 3HAUCHHE.
2.IlonsTre 00 MHANBUAYATLHOM (OHTOTEHES), SMOPHOHATHLHOM (3MOPHOTEHE3) U
MOCTAIMOPHUOHATEHOM Pa3BUTHH.

WNuauBumyansHoe pa3BUTHE YEIOBEKA M €T0 BO3MOXKHBIE HAPYIICHUS.

3. O0mue npeacTaBIeHs O HACIEICTBEHHOCTH ¥ N3MEHYHBOCTH.

'eHeTnyeckass TEPMUHOJIOTHSI U CHUMBOJIMKA. 3aKOHOMEPHOCTH HACJIECIOBAHHS.
HacnenoBanne npusHakoB y uenoBeka. [lomoBbie xpoMocombl. CleIUIeHHOE ¢
nojioM HacienoBaHue. HacneacTBeHHble OOJNE3HM YeNOBEKa, MX HPUYUHBI U
npo¢unakTrka. COBpeMEHHBIE MTPEICTABICHUS O TeHE U TEHOME.

l'eHeTnueckre 3aKOHOMEPHOCTH HM3MeHYMBOcTH. Kiaccudukamms —Qopm
M3MEHYUBOCTH. BiMsiHUEe MyTareHOB Ha OpraHy3M YelIOBeKa.

[Ipenmer, 3agaud M METOIBI CENEKUMH. | eHEeTHUECKHE 3aKOHOMEPHOCTH
cenekimu. Yuenne H. WM. BaBumoBa o0 TIeHTpax MHOTOOOpa3ust W
NPOVCXOXKJICHUS KYJBTYPHBIX pPAacTeHHH. BHOTEeXHONOTHS, €e JOCTHXCHUS,
NEPCIEKTUBbI Pa3BUTHSI.

HeMoHcTpannu

OOMeH BeIeCcTB U MPeBpaIeHrue SHEPTUH B KIIETKE.

[enenue kinetku (MUTO3, MEH03).

Crioco0b1 6ecIoa0ro pa3MHOKEHHSL.

V1,¥2,¥3,¥5,31,32




19

OmIog0TBOpEeHNE Y paCTeHHUIA 1 )KUBOTHBIX.

WunuBuayansHOe pa3BUTHE OpraHU3Ma.

Hacnencreennsie 00JI€3HN YEIOBEKA.

Brusiaue ankoronnsma, HapKOMaHHUH, KypEeHUs Ha HACIECTBEHHOCTD.
MyTtanuu.

MonupukanroHHast U3MEHIYHUBOCTb.

IenTpbl MHOTOOOPA3WsI U TIPOUCXOXKICHHUSI KYJIBTYPHBIX PACTECHHIA.
HckyccTBeHHBII 0TOOD.

UccnenoBanus B 001acTH OMOTEXHOJIOTHH.

[IpakTryeckue 3aHATUSA

1.Pemienue 3neMeHTapHBIX TEHETUYECKUX 3aa4.

AHanmu3 U OLEHKa 3THYECKHUX ACIEKTOB PA3BUTHA HEKOTOPBIX HCCICAOBAHUI B
OHMOTEXHOJIOTHH.

CamocrosiTenpHast padoTa o0yJarommxcs

Tema 20. Bun

Copneprkanne yaeOHOTO MaTepuaa:

Jlexuus

1.DBomonIMOHHasT Teopuss W ee poilb B (HOPMHUPOBAHWH COBPEMEHHOMN
€CTeCTBEHHO-HAayYHOW KapTUHBI MHpa.

Bun, ero kputepun. Ilonmymnsammst Kak CTpYKTypHas €IMHULA BHA U 3BOJIIOLHN.
CuHTeTHUYECKass TeOopUs DOBONIONMH. [IBMXKyImMe CHIBl  3BONIOLMH B
COOTBETCTBHM C CcHHTeTHdeckod Teopueit spomouuu (CTD). I'eHetnueckue
3aKOHOMEPHOCTH 3BOJIOLMOHHOTO MTPOLECCA.

2.Pe3ynbTaThl 3BOJIOLMH.

CoxpaHeHre MHOTOOOpa3usi BHAOB KaK OCHOBAa YCTONYMBOTO pPa3BUTHSA
onocdepsl. IlpuumHBI BBEIMHUpaHWST BUAOB. buonormyeckuid mporpecc U
OuosIoruuecKuii perpecc.

I'unoTess! MPOUCXOXKACHUS KU3HU. Y CIOKHEHNE KUBBIX OpPraHU3MOB Ha 3emiie
B IIPOLIECCE IBOJIOLMU. AHTPOIIOIEHE3 U €ro 3aKOHOMEpHOCTH. Jloka3arenbcTBa
POJICTBA UEIOBEKA C MICKOIMUTAIOIUMH KUBOTHBIMH.

3.Okonoruueckue HakTopsl aHTPOIIOT€HE3A.

VYcnoxHEeHHEe NOIYISIUOHHON CTPYKTYPhl BUJA, U3TOTOBJICHUE OPYIUN Tpyna,
MEPEXO0]l OT PACTUTENBHOTO K CMEUIAaHHOMY THIy MUTAaHMS, HCIIOJIB30BaHUE
orus. llosBneHWe MBICIUTENBHON NEATENIBHOCTH W WICHOPA3JENbHOW pedn.
[IponcxoxneHne 9enoBedecKux pac.

HeMoHncTpannu

Kpurepun Buga.

[lonmynsums - CTpyKTypHas €QUHNLIA BUAA, EAMHULA 3BOIIOLUH.

JIBMOKyIIME CHIIBI DBOJIIOIHH.

BozHukHOBEHNE 1 MHOT00Opa3ie NpUcHoco0IeHUH Y OpPraHHU3MOB.

Penkue u ncuesaroniyie BUIbL.

V1,¥3,31,32
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JIBIDKYIIHE CHITBI aHTPOTIOTCHE3a.
[TpoucxoxieHre YeI0BeKa U YeJI0BEYECKUX pac.

[IpakTrueckue 3aHATUSL
1.0mnucanue ocobeit Busa mo MophoJIOTHIECKOMY KPUTEPHIO.

AHaIU3 ¥ OIICHKA Pa3IMYHBIX THIIOTE3 TPOUCXOXKICHUS JKU3HH. 2
AHanu3 ¥ OIICHKA Pa3JIMYHBIX TUTIOTE3 MTPOUCXOXKICHUS YSIIOBEKA.
CopepxaHue y4eOHOTO MaTepuara: 7 Y1,V,¥5,31,32
Jlexmus
1.IIpeaMer u 3aga9M SKOJIOTHH
VYdyenue 00 sKojormyeckux (pakropax, ydeHHE O COOOIIECTBaX OPraHU3MOB,
ydeHue o ouochepe. Dxosoruueckue (HakTopbl, OCOOCHHOCTH MX BO3CHCTBUS.
DKoJNornvecKas XapakTepucTHKa Buja. [ToHATHE 00 SKOJOTHYECKUX CHUCTEMaX.
Ilenn nutanus, Tpodudeckrue YpoOBHH.
buoreoneno3 kak oakocucreMa. buolneHo3 u OHOTON Kak KOMIIOHEHTHI
OmoreoreHo3a.
2.buocdepa — rinobanbHas 3KOCHCTEMA.
VYuenue B. U. Bepnanckoro o 6uocgepe. Ponb xuBbIX opraHu3mMoB B 6uochepe. 6
buomacca. buonorudeckuii KpyroBopoT (Ha ImpUMepe KPyroBOpOTa yriepoia).
OCHOBHEBIE HaIlpaBJICHUS BO3ICUCTBUS YeloBeKa Ha buocdepy.
3.Tpancdopmanusi €CTECTBEHHBIX OKOJOTHUECKHX cucteM. (OcoOeHHOCTH

Tema 21.9xocuctembl
arpodKOCUCTEM (arpoleHO30B).
JeMoHcTpannu
Dxonorudeckre GaKkTOPhI U UX BIUSHAE HA OPTaHU3MBI.
MeKBUIOBBIC OTHOIICHUS: TAPA3UTH3M, XUIIHUYECTBO, KOHKYPEHIIUS, CHMOHO3.
SIpyCHOCTh PaCTUTENLHOTO COOOINECTBA.
Kpyrosopot yrinepozna B 6uoctepe.
3anoBeTHUKH W 3aKa3HUKH Poccui.
IIpakTuueckue 3aHsATUA
1.CocraBieHnue cxeM nepeady BEIIeCTB U SHEPruH (LeTei MUTaHus).
CpaBHUTENbHAS XapaKTEPUCTHKA TMPUPOJHBIX HSKOCHCTEM M arpo3KOCHUCTEM
CBOEH MECTHOCTH. 1
Pemenue sxoornyeckux 3aaad.
AHanu3 W OIEHKa ITOCIEACTBUNA COOCTBEHHOU JNEATEIBHOCTH B OKPYXKArOIIeh
cpeie, TI00aIbHBIX KOJIOTHIECKUX MPo0JIeM U MyTel X penieHusl.

TTpoMesKyTouHas aTTecTatms ITo uroram BTOpOro ceMecTpa U3ydeHHs TUCIMILINHBL: AuddepeHupoBaHHbBII 2
3a4ueT
Koncynpranmu 2
Wroro 3a 2 cemecTp 71

Bcero 122
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HanmenoBanmue pa3aciioB U TCM

Copnepxanue yueOHOro MaTepuana v GOpMbI OpraHU3aINH AESITEILHOCTH
oOyJaronxcs

O0BeM yacoB

3HaHUSIT U YMEHMS,
(hopMUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IPOTPAMMBI

Paszgen 1. dusuka

Cojneprkanue yueOHOro MaTepuaa:

®dusuka — GyHIaMeHTaIbHAS HayKa O TIPUPOJIC.
EcTecTBeHHO-HAyYHBIH METOJ] TO3HAHWS, €r0 BO3MOXHOCTH M TPAHHUIIBI
MPUMEHUMOCTH.

OKCHepUMEeHT W TeopHs B TIpoliecce MO3HaHUs Npupoisl. MojaenupoBaHue 6
¢du3nueckux sABIEHUI U mpoueccoB. EcTecTBeHHO-HAayyHAast KAPTHHA MHpa U ee
BaYKHEHIINE COCTABIIAIOLIME.
Tema 1. Beenenue EnnHCTBO 3aKOHOB MPHUPOJBI U COCTaBa BellecTBa Bo BcenenHoi. OTKpHITHS B ¥2,¥4,31,32
(u3MKe — O0CHOBA MpOrpecca B TEXHUKE U TEXHOJIOTHH MPOU3BOICTBA.
[IpakTryeckue 3aHATUS
CamocrosiTensHast paboTa 00yJarommxcs
BrinosHeHue TOMAaIIHEH KOHTPOJIbHOM paboThI 6
Beinonnenue pedepara
ITonroTroBKa MMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOITPOCHI
Conepxanue yueOHOro MaTepuana:
Kunematuka. Mexanuueckoe nBmwxkenue. Cucrema ortcuera. TpaekTopus
JIBUDKEHUSL.
ITyte. Ilepememienue. PaBHOMepHOE mpsMosMHEHOe ABIKeHHEe. CKOpOCTb.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBHMKEHHS. 3aKOH CIIOKEHUS CKOpPOCTEW.
I'paduxu newkenuns. CpeaHsss CKOPOCTh NMpPU HEPABHOMEPHOM JIBHXKEHHH.
MrHoBeHHasi CKOPOCTb. PaBHOYCKOpPEHHOE MNPSMOJIMHENHOE ABUKECHHE.
VYckopenue. CBoOomHoe mazeHue ted. KpuBonmHeiiHOoe OBMXKeHHE. YTiaoBas
Tewma 2. Mexanuka CKOpOCTb. PaBHOMEpHOE IBMXKEHHE MO OKpYXHOCTH. lleHTpocTpemuTenbHOE 6 v1,¥3,31,32

YCKOPCHHE.
Juramuka. Macca u cuna. B3anmopeiictue Ten. 3akoHbl JHHaAMUKH. CHIIBI B
npupoze.

Cnoco6s! m3mepenus cuil. MaepnmanbHas cuctemMa orcuera. 3aKOH BCEMHPHOTO
Tarorenusi. HesecomMocCTsb.

3aKoHBI COXpaHEeHUs B MexaHuke. iMmynbe Tena. 3akoH cOXpaHeHUS UMITYJIbCa.
PeaktuBHOe nBmxkeHHEe. MexaHudeckas pabora. MomHOCTh. PaGora cuutel
TATOTCHMS, CHJIBI YIPYTOCTH W CHIBI TPEeHWs. MexaHmdecKkas SHEPIHsl.
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Kunernueckas sHeprusi.

Kunernueckast saeprusi u padora. [loreHnuanbHas SHEprusa B rpaBUTALUOHHOM
noJe.

[lorennmanbHas 3HEprust ynpyro neoOpMHUpPOBAHHOTO Teja. 3aKOH COXPaHEHUS
MOJTHON MEXaHUYECKOU SHEPTHUH.

JeMoHcTpanuu

OTHOCUTENBHOCTh MEXAaHUYECKOTO ABMKEHUSI.

Bunbl MEXaHMYECKOTO BUKCHHS.

WNHepTHOCTS TE.

3aBUCUMOCTH YCKOPEHHS Tejla OT €ro Macchl M CUJIBI, IEHCTBYIOLIEH Ha Telo.
PaBeHCTBO W NPOTHBOMONOXKHOCTH  HANpPaBICHHWS CHJI  JEUCTBUS W
MPOTHUBOJECHCTBUSL.

HesecoMocTs.

PeakTuBHOE IBHXKEHHE, MOJENb PAKETHI.

V3MeHeHue SHepruu Ipy COBEPIIECHUH PaOOTHI.

[IpakTrueckue 3aHATUSL
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMsI OT MAcChl Tela.

CamocrosiTensHast paboTa 00yJarommxcs

BrinosHeHue TJOMalllHEeH KOHTPOJIbHOM paboThI
Brimonnenue pedepara

[ToroToBKa MICHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

Tema 3. OCHOBBI MOJIEKYJIIPHOU
(bM3HUKH U TEPMOIMHAMUKI

Conepxanue yueOHOro MaTepuana:

MonekynsipHas (u3nka. ATOMHCTHYECKash TEOpPHs CTPOCHHS BEILECTBA.
HaOnroneHust M OMBITHI, MOJATBEPKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BeliecTBa. Macchl M pasMepsl MOJIEKyIl. TemioBoe IBH)KEHHE YacTUI] BEIECTBA.
BpoynoBckoe nBuxenue. Maeanbubilii raz. Temmeparypa kak Mepa cpenHeu
KMHETUYECKONM JHEPrMHM 4YacTHIl. YPaBHEHHE COCTOSHHUS HIEaTbHOTO Trasa.
Uzonponieccrl u ux rpadpuku. OObICHEHNE arperaTHbIX COCTOSHUN BElecTBa U
($a30BBIX TEpEeXONOB MEXIy HHMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX
IIPEACTABIICHUM.

CBsi3p MEXIy NaBJICHHEM W CpeIHEeH KUHETHYEeCKOW SHEeprheil MOJIEKYN rasa.
Pabora raza. Mogenb xuakocT. [I0BEpXHOCTHOE HATSKEHHE M CMaddBaHHE.
Kpucrannmueckue n amopdusie Beectsa. Kukne KpucTasibl.
Tepmonnnamuka. BayTpennsst sneprusi. Paborta n Terooraada Kak CIOCOOBI
W3MEHEHUs] BHYTpeHHEN SHepruu. [lepBrlii 1 BTOpPOH 3aKOHBI TEPMOAMHAMUKH.
Ilpunuuner nedictBus TemioBblx MammH. KIIJI TemnoBbIX JBUraTeNew.
TerutoBble MaIMHBI U UX IIPUMEHEHHE. JKOJOTHYECKHE MPOOIEMBl, CBA3aHHBIC
C MPUMEHEHHEM TETUIOBBIX MAIINH U IPOOIEMBI 3HEProcOepeKeHHS.
JlemMoHcTpanuu

JIBI>KeHne OPOYHOBCKHMX YacTHIL.

¥1,¥3,31,32
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Huddysms.

SIBneHns MOBEPXHOCTHOTO HATSDKEHUS M CMAYHBAHMA.
Kpucramnel, aMmop(HBIC BEIIECTBA, )KUIKOKPUCTATNTNICCKHE TEIIa.
M3MmeHeHne BHYTPEHHEH SHEPTUHU Tell IPH COBEPIIEHUN PaboTHI.

TIpakTUueckue 3aHsATUA
ArperaTHble COCTOSTHUS BEIIECTBA

CamocTosiTenbHast pabota 00y4YarouXCst

BsimonHenue JoMalntHel KOHTPOJIbHON paOOThI
Brmmonxaenune pedepara

HOI[I‘OTOBKa IMMCHbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI

Tema 4. OCHOBBI 3JIEKTPOITUHAMUKHI

Cojneprkanue yueOHOro MaTepuaa;

DneKTpocTaTuka. B3aumonelcTBHE 3apsDKEHHBIX Tel. OJIEKTPUUECKUM 3apsii.
3aKkoH COXpaHEHUs 3NEKTPUIECKOT O 3apsza. 3aKkoH Kymnona.
DIEeKTPOCTATHYECKOE TO0JI€, €r0 OCHOBHBIC XapPaKTEPUCTHKU U CBSI3b MEXKIY
HUMH. [I[pOBOTHUKY W U30JISATOPEI B AIEKTPOCTATUIECKOM TOJIe. DIeKTpUIecKast
€MKOCTh KOHJICHCATOpa. DHEPTHS AIEKTPOCTATHIECKOTO TTOJIS.

[TocTostHubIit TOK. [locTOSsIHHBIN AnmekTpuueckuii Tok. Cuia Toka, HampsbKeHUe,
3JIEKTPUUECKOE compoTuBieHrue. 3akoH Oma Juisi y4yacTKa ILEeNH W TIOJHOM
AIIEKTPUIECKOH IIETIN.

Pabota m MomIHOCTE MOCTOSHHOTO TOKa. 3akoH [[xoyms—IJlenma. Temmosoe
JIEACTBUE IEKTPUUECKOTO TOKA. DIEKTPUUCCKUI TOK B PA3TUYHBIX Cpeax.
MarautHoe mone. MarHutHOe TIOJ€ M €ro OCHOBHBIE XapaKTePHCTHKH.
JelicTBUe MarHMUTHOrO TOJsi Ha MPOBOJHUK C TOKOM. 3aKOH Awmiepa.
Onekrpoasurarens. Cuna Jlopenma.

SIBneHne SNEKTPOMATHUTHON WHAYKIUHU. 3aKOH AJIEKTPOMATHUTHOW WHITYKITHH.
[IpaBuno Jlenna. Camonnaykuus. MHAYKTUBHOCTB. DHEPrys MarHUTHOTO TOJISL.
JeMoHncTpanuu

DJeKTpr3amus Tell.

B3aumopeiicTBue 3apsyKeHHBIX TElL.

HarpeBanmne mpoBOJHUKOB C TOKOM.

OmnsiT Opcrena.

B3aumopeiicTBuE TPOBOJHUKOB C TOKOM.

JelicTBrEe MarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

Pabota samexkTpoaBurares.

SIBneHne IeKTPOMAarHUTHOW WHAYKITUH.

[IpakTudeckue 3aHATUSL
COopka 2JeKTpUYEeCKON HEeNH W M3MEpPEeHHe CHIIBI TOKa M HamlpsHKeHHS Ha ee
pa3IMYHBIX YYaCTKaX.

CamocrosTensHast paboTta 00yJarommxcs
BeinosiHenue JoMantHed KOHTPOJIbHON paOOThI

V1,3, V5,31,32
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Brmonxaenune pedepara
[ToroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI

Tema 5. Konebanus 1 BOJHBI

CojneprkaHue yueOHOro MaTepuaa:

Mexanunueckue xonebanus 1 BoaHbl. CBoOOAHBIE KoneOanus. [lepuon, yacrora
U aMmIuuTyga konebaHui. ['apMoHmueckue konmebaHusa. MareMaTHYecKHd U
NPYKWHHBI ~ MasATHUKH. IIpeBpamieHne OSHEpruM TIpPH  TapMOHHUYECKHX
KOJICOaHUSIX.

MexaHnuecKie BOJHBI U UX BHUIbL. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIC BOJIHBI.
VYApTpa3ByK U €T0 UCIOIB30BaHNE B MEAULIMHE U TEXHUKE.

ONeKTpOMarHuTHbIe KosieOaHusi ¥ BOJNHBL. CBOOOAHBIE AJIEKTPOMATHUTHBIC
KoJIeOaHusl.

KoneGarensHbrii KOHTYP. dopmyna TomcoHa. BriHyX1€HHBIE
3JIeKTPOMarHUTHbIE KoJieOaHusl. l'apmonnyeckue 3JIEKTPOMAarHUTHbIE
KoyieOaHus. DIIEKTPUUSCKUi pe3oHaHC. [lepeMeHHBI TOK. DJIEKTPOTreHEpaTop.
ITonyuenue u nepenayda 3aekrposnepruu. [Ipodiaemsl sHEprocoepekeHus.
DJIEKTPOMAarHuTHOE noie. ONIEeKTPOMAarHUTHBIE BOJIHBI. CkopocTh
3JeKTPOMAarHUTHBIX ~ BOJNH. IIpUHIMOBI  pafgvoCBSI3M UM TEJIEBUACHUS.
Hcnonp3oBaHNe  JJIEKTPOMAarHWTHBIX ~ BOJH  pPas3iMYHOIO JHama3oHa B
TEXHUUYECKUX CPEJICTBAX CBSA3H, MEAULIMHE, IPH U3YUEHNU CBOWCTB BEIIECTBA.
CseroBble BOJHBI. Pa3BuTHE TIpencTaBiIeHHH O TMPHPOJE CBETa. 3aKOHBI
OTpaKCHHUs M TpejoMicHHs cBeTa. MHTepdepenius ceera. Judpakuus cpera.
Hudpaknuronnas pemerka. [lonspusanmsa csera. [Qucnepcust cBera. JIMH3BL
®opmyra TOHKOM JIUH3BI. ONTHYECKHE MPUOOPHI.

JeMoHncTpanuu

Konebanusi MaTeMaTHUECKOTO U NIPYKUHHOTO MAsITHUKOB.

Pabora snexkrporeHeparopa.

Wznyyenue u nprem 31eKTPOMarHUTHBIX BOJH.

Paguocssiss.

Pasnoxenune 0enoro cBeTa B CIIEKTP.

UnTepdepennus u qudpaxiys cBeTa.

OTtpakeHne 1 IpeIOMIICHHE CBETA.

Onrtryeckne npuodopHL.

IIpakTrueckue 3aHATUS
N3yuenne konebanmii MaTeMaTHIECKOTO MasTHUKA.
W3yuenue unrephepeHnnn 1 qudpakiiyu CBETa.

CamocrosTensHast padota 00yyaromumxcs

BsinonHenue JoMalntHed KOHTPOJILHON paOOThI
Brinonnenue pedepara

HO,Z[FOTOBKa MUCHbMCHHBIX OTBCTOB Hd KOHTPOJIbHBIC BOIIPOCHI

V1,¥3,¥5,31,32

Tema 6. DneMeHTHI KBAHTOBOM

Coneprxanne yaeOHOTO MaTepraa;

Y1,¥5,31,32
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bm3uku

KBanTOBBIE CBOIiCTBa cBeTra. PaBHOBecHoe TemnoBoe wu3ilydeHue. KBaHTOBas
runore3a Ilmanka. dorosnekrpudeckuii dddekT. YpaBHeHne DWHINTEHHA IS
BHemHero hotoaddekra. oton. [lapnenue csera. [yannsm CBOHCTB CBeTa.
®uszuka aroma. Monenu crpoenus aroma. OnbiT Pesepdopna. [loctynarsr bopa.
OO0scHeHne TMHEHYaTOro CIEeKTpa BOIOPOJa Ha OCHOBE KBAHTOBBIX MOCTYJIATOB
bopa. Ilormomenne u wucmyckaHue cBeTa aToMoM. KBaHTOBasi SHeEprus.
IIpuHnun nedcTBUS U UCIIONIb30BaHUE Ja3zepa. OnTudeckas CEKTPOCKOMMS Kak
METOJ U3yUYCHHUS COCTaBa BEILECTBA.

®u3uKa aTOMHOTO s/ipa U 3JIeMEHTapHbIX yacTull. CocTaB U CTPOEHHE aTOMHOI'O
sapa. CBoWCTBa SAEPHBIX CHII. DHEPrus CBSA3U U Ae(EKT Macchl aTOMHOTO SIIpa.
PannoakTuBHOCTS. Bunsl PaaOaKTUBHBIX MpEBPAILCHUM. 3akoH
paauoakTUBHOro pacnana. CBOICTBA HMOHU3UPYIOIIMX SIECPHBIX H3ITYYECHHI.
PaI[I/IoaKTI/IBHI)IG H3JIYYCHUSA U UX BO3Z[CI7[CTBH€ Ha JXUBBIC OPraHU3MBI. ﬂﬂepHHC
peakuuu. SnepHas sHepreTrka. JJIeMeHTapHbIe YaCTHLIBL.

@yHIaMEHTaJIbHbIE B3aUMOICUCTBUSL.

JeMoHncTpanuu

®doroaddexr.

DOTO3NEMEHT.

N3nydenue nasepa.

JIuneiiyaTele CIEKTPBI Pa3JIMYHBIX BEILIECTB.

CueTunK HOHM3UPYIOIINX H3ITy4EHHI.

[IpakTrueckre 3aHATHSL
Jyanu3m CBOICTB cBeTa.

CamocrosiTensHast paboTa 00yJarommxcs

BrinosnHeHe JOMAaIlIHEH KOHTPOJIbHOM paboThI
Beinonnenue pedepara

HOI[I‘OTOBK& IMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

Tema 7. BecenrenHast v €€ SBOTIONHS

Copeprxkanne yueOHOTO MaTepuara:

Crpoenne u paszsurue Bceenennoil. Kocmonorus. 3Besnsl. TepMosinepHbIi
cuHTe3. Mozens paciupsoneiics BeeneHHoil.

IIpoucxoxneane ComHedHONW CHUCTEMBL [IpoTOCONmHIlE W TPOTOIUIAHETHBIC
obOmaka. OGOpaszoBanue 1iaHeT. I[IpoOiemMa cymiecTBOBaHHS BHE3EMHBIX
LIUBUIN3AIUH.

CoBpeMeHHas pu3nueckas KapTHHa MUpA.

IIpakTUueckue 3aHsATUA
Hebecupie Tena

CamocrosTensHast paboTta 00yJarommxcs

Brinonsenne TOMalIHEH KOHTPOIbHOM paboThI
Brimonnenue pedepara

HO,I[FOTOBKa MUCHbMCHHBIX OTBCTOB HAd KOHTPOJIBHBIC BOIPOCHI

¥1,31,32
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Pazgen 2. Xumms. OO1mas n HeOpraHu4IecKass XUMUSL.

Tema 8. Benenue

CopneprxkaHue yueOHOTO MaTepuaa:

Xumuueckass KapTHHA MHpa KaK COCTaBHAs 4YacTh €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa. Pojs XMMHM B >KM3HH COBPEMEHHOTO oOrmiecTBa. HoBeitmme
JIOCTHKEHUSI XUMUYECKOM HAayKH B IJIAHE Pa3BUTHSI TEXHOJOTHM: XUMHUYECKAS
TEXHOJIOTHSI — OMOTEXHOJIOTHS - HAHOTEXHOJNOTHS. [IpUMEHEHHE NOCTHKCHHIA
COBpEMEHHOW XMMHWHW B TYMaHUTApHOH cepe nesTenbHOCTH 00IIecTBa.

Jlexun

[IpakTuyeckue 3aHATUSA
OuncTKa 3arpsi3HEHHON BOJBI

CamocTosTenpHas paboTa 00yJaroIIuXCs

BrinosnHeHue JOMalllHeNH KOHTPOJIbHOM paboThI
Breimmonnenue pedepara

[ToaroTOBKa MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

¥2,¥4,31,32

Tema 9. OcHOBHBIE TOHATHI H
3aKOHBI XUMUU

Copneprkanne yueOHOTO MaTepuaa:

[Mpeamer xumun. BemectBo. Atom. Monekyna. XuMHYECKHA 2IEMEHT U (POPMBI
ero cyuiectBoBanus. [IpocTeie U crokHbIe BellecTBa. AJJIOTPONUS U ee
NPUYHHBL

HeMoHcTpanus

HaGop Mozeneit aToMOB 1 MOJIEKYII.

W3zmepenue BemectBa. OCHOBHBIE 3aKOHBI XUMHU. Macca aTOMOB M MOJIEKYIL.
AToMHas equHUIa Macchl. OTHOCHUTENIbHBIE aTOMHAs! U MOJIEKYJIIPHAsE MacChl.
KomnnuecTBo BermiecTsa.

[MocrosinHast ABoranpo. MossipHast Macca. 3akoH ABoraapo. MosipHbIil 00beM
rasos.

3aKOH COXpaHEHHUS] MacChl BEIIECTBA.

IIpakTuueckue 3aHsATUA
PacueTsl 1o xuMu4eckuM GopmyIiam.

CamocrosTenpHast paboTta 00yyaromumxcs

BeinosnHeHMe TOMalIHeN KOHTPOJIbHOM paboThI
Brimonnenue pedepara

HO,Z[FOTOBKa IMUCHbMCHHBIX OTBCTOB Hd KOHTPOJIBHBIC BOIIPOCHI

V1,¥3,31,32

Tema 10. Ilepnonnyeckuii 3aKoH

u Ilepuonnueckas cucrema
xumudeckux anemento  J. W
MenneneeBa

Cojneprkanne yueOHOro MaTepuaa:

Otkpeitie Ilepumogmdeckoro 3akona. l[lepuomnueckas cucTeMa XUMHUYECKHX
anemenToB JI. 1. MeHneneeBa kak rpadudeckoe orodpaxkenue [lepuoauaeckoro
3akoHa. [leproguueckuil 3aKOH U CUCTEMa B CBETE YUYCHHS O CTPOCHUHM aTOMA.
3aKOHOMEPHOCTH H3MEHEHHA CTPOCHHSA OJIIEKTPOHHBIX OO0OJOYEeK aTOMOB U
XUMHYECKHUX CBOICTB 00pa3yeMbIX 3JIEMEHTaMHU MPOCTHIX M CIOKHBIX BEIIECTB.
3nauenue Ilepuoguueckoro 3akoHa u Ilepuoguyeckoil CUCTEMBl XMMHUYECKHUX

¥1,¥3,31,32
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anemenToB JI. 1. MenzeneeBa sl pa3BUTHS HAYKH U IOHUMAaHUSI XUMAYECKON
KapTHHBI MHpA.

JeMoHcTpanus

Paznmmanbie hopmer [leproamdeckold cucTeMbl XUMUYECKHX dieMmentoB J[. .
Mennaeneena.

ITpakTHYECKUE 3aHATHS
Peakiuu nonsoro ooMeHa

CamocrosiTenbHast pabota 00yJaromuxcs

Brinonsenne TOMalIHe KOHTPOIBHOM paboThI
Breimmonnenue pedepara

[ToAroTOBKA MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIC BOIPOCHI

Tema 11. Ctpoenue BemiecTBa

Copneprkanne yueOHOTO MaTepuaa:

[Ipupona xumuueckoit cBsizu. KoBaneHTHasi CBS3b: HEMOJISPHAS U IOJISIPHAS.
Wonnas cBsa3p. Katnons! u annoHsl. Metamindeckas cBsi3b. BomopoaHas cBs3b.
B3auMOCBS3p KPHUCTAJUIMYECKUX PEUIETOK BELIECTB C PA3NHYHBIMU TUIIAMU
XUMHYCCKOH CBS3H.

JeMoncTpanus

OO0pa3iibl BEMECTB M MATEPUAJIOB C PA3JIUYHBIMHA TUIAMH XMMHUYCECKOU CBS3H.

[IpakTuueckue 3aHATHS
THIBI KPUCTAIIIMYECKUX PEIIETOK

CamocrosTensHast paboTa 00ydarommxcs

Brinonsenune TOMalIHeH KOHTPOIbHOM paboThI
Bemonnenue pedepara

HOI[I‘OTOBK& IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

V1,¥3,31,32

Tema 12. Bona. PactBopsl

Cojneprxkanue yueOHOrO MaTepuaa;

Boma B mpupone, ObITy, TeXHHKE M Ha Npou3BoacTBe. DPHU3MUECKUE U
XHUMHYECKHE CBOMCTBA BOJBI. 3arpsiI3HUTENN BOABI M CIOCOOBI 0unCTKH. JKecTkas
BOJa U €€ YMST'UCHUC.

OnpecHenue BOJbl. ArperaTHele COCTOSHHSI BOJBI U €€ IEePEeXOoAbl U3 OJHOrOo
arperaTHoro COCTOSIHUS B JIpyToOe€.

PaCTBOpeHI/Ie TBEPAbIX BEOICCTB U Ir'a30B. 3aBHCUMOCTH pPacTBOPUMOCTHU TBEPABIX
BEILIECTB U I'a30B OT TeMmIieparypsl. MaccoBas [10JIs1 BEILECTBA B PacTBOPE Kak
Croco0 BBIPaKEHHUS COCTAaBa PacTBOPA.

HemMoHcTpanus

dusnyeckue CBOMCTBA BOJBI. TOBEPXHOCTHOC HATSXKCHUEC, CMaYMBaHUC.

[IpakTryeckue 3aHsITUS
OlLieHKa KauecTBa BOJIbI

CamocrosTensHast paboTta 00ydaromumxcs
Brinonsenne TOMalIHEH KOHTPOIbHOM paboThI
Brimonnenue pedepara

v1,¥2,¥5,31,32
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IloaroToBKa MHCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI

Tema 13. Xummnueckre peakuuu

Copeprkanne yueOHOTO MaTepuaa:

[Tonsitue o xumuueckoit peakuuu. TUnel XuMudeckux peakiuii. CKopocTh
peakiuu u (haKToOphl, OT KOTOPBIX OHA 3aBUCHT. TermioBoi 3 ekt xumuaeckoit
peaknuy. XAMHIECKOE PABHOBECHE U CITOCOOBI €70 CMETIECHUS.

JlemoHcTpanuun

XUMHUUECKUE PEAKIINH C BBIACICHUEM TEILIOTHI.

OOpaTIMOCTh XUMHUIECKUX PEAKITHA.

TIpakTUueckue 3aHsATUA
BausiHue pa3znnyHbIX GakTOpoB HA CKOPOCTh XUMHUUECKUX PEaKIHi

CamocrosiTensHast paboTa 00yJarommxcs

BrinosnHeH#e JOMaIllHEH KOHTPOJIbHOM paboThI
Breimmonnenue pedepara

HOI[I‘OTOBKa IMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

Tema 14. Heopranudeckue
COEIMHEHUS

Copneprkanne yaeOHOTO MaTepraa;

Knaccudukammss HeEOpraHWYeCKUX COEIWHEHHH W UX CBoicTtBa. OKCHIPL,
KHCJIOTBI, OCHOBAaHHs, COJMU. XHMHUYECKHE CBOIICTBAa OCHOBHBIX KIJIacCOB
HEOpPraHWYEeCKUX COCOUHEHMH B  CBET€ TEOPHUM  IJIEKTPOJIUTHYECKOH
mucconnanuy. [lonstue o rugponnse conell. Cpena pacTBOpOB CONEH: KUcmasd,
HeUTpasibHasl, menoyHas. Bonopoausiii nokaszarens pH pactBopa.

Metamnel u Hemetayuibl. Mertamwipl. OOmpe QU3MUECKHE W XUMHUYECKHE
CBOWCTBA METAJJIOB, OOYCJIOBJIEHHBIE CTPOGHHEM aTOMOB M KPHUCTAJUIOB H
MOJIOKCHUEM METAJUIOB B 3JEKTPOXMMUYECKOM psay HampsokeHuid. OOmume
crocoObl  TodydeHus: metauioB. CruiaBel: depHble M IBeTHBIE. Kopposus
METAJIJIOB U CIIOCOOBI 3aIIIUTHI OT HEe.

Hemeranmnsl. OOmass xapakTepUCTHKa TJIaBHBIX HOATPYNII HEMETAIJIOB Ha
IpUMeEpe TaJIOr€HOB. OKHCIANTENBHO-BOCCTAHOBUTEIbHBIC CBOICTBa
HEMETAJIJIOB.

Baxnelimme coelMHEHUs] METAJUIOB U HEMETAJUIOB B IIPUPOJE U XO39HCTBEHHON
JICATENIBHOCTH YeJIOBEKa. 3allluTa OKpYXKAIoLIEH cpeapl OT 3arpsA3HEeHus
TSOKEJIBIMH METaJIJIAMH, a30Ta, CEPHI, yIIIepoa.

HeMoHncTpannu

BsaumoneiictBue MeTayuloB ¢ HeMmeTallaMH (LMHKAa C CEpOM, aJIOMHUHUS C
HOIIOM), pacCTBOpaMH KHUCIIOT U IEJIO0YEH.

I'openne meTtamios (IIMHKa, ’Kelle3a, MarHus) B KHCIOPO/IE.

B3aumopeiicTBue a30THON M KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOT C MEJIBIO.
BoccranoBuTeNnbHBIE CBOMCTBA METAIIIIOB.

XHMMHYECKHE CBOMCTBA COCINHEHUH METAIUIOB.

TIpakTUueckue 3aHsATUA
Peaknun oOMeHa B BOJHBIX pacTBOPax 3JEKTPOJIUTOB.

V1,¥2,¥3,¥5,31,32
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CamocTosiTenpHas paboTa 00yJaroIuXCs

Brinonsenne TOManIHe KOHTPOIbHON paboThI
Brimonuenue pedepara

[ToAroToBKa MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI

Pazgen 3. Xummst. Opranmaeckast XUMUS.

Tema 15. Oprannyeckue COeTUHEHUS

CojneprkaHue yueOHOro MaTepuaa:

OCHOBHBIC TOHATHUS OPraHUYECKON XMMHH U TEOPUs] CTPOCHUS OPraHMYECKHX
coenuHeHwit. [lorsTre n3omeprn. Buasl nzomepun: CTpyKTypHas (YTIepoaHoTo
CKeTleTa, IIOJIOKEHUSI KPAaTHOM CBS3M WM  (YHKIMOHAIBHOW TPYIIIEI),
npocTpaHcTBeHHas. MHOrooOpasue

OpraHUYECKUX COCIUHEHUM.

VYrneBonoponsl. IlpenensHble W HempeaenbHble yrieBonopoAsl. CTpoeHue
YIJIEBOJOPO/IOB, XapakTepHble XHMHYECKHE CBOICTBa  YIJIEBOJOPOIOB.
[lpeacraBuTeny  yrieBOIOPOJOB: METaH, OTHICH, aleTWIieH, OCH30IL
[IpumeHeHne  yIrIeBOMOPOMOB B OPraHMYECKOM  CHHTE3e.  Peakius
nonuMepu3auuu. Hedte, raz, kKaMeHHBIH yroiib — MPUPOAHBIC UCTOUHUKH
YTJI€BOJIOPOJIOB.

Kucnoponconepxamue opraamdeckue BemectBa. CrompTel, KapOOHOBBIE
KHCIIOTHI W CJOXHBIE 3(UPBI: WX CTPOCHHE W XapaKTepHbIE XUMHUYECKUE
cBoiictBa. [lpeacraBureny KHUCIOPOACOAEPIKAIIUX OPraHUYECKUX COEIUHEHUI:
METHIIOBBIA U 3TUJIOBBIA CITUPTHI, TIUIEPUH, YKCyCHAs KHCI0Ta. MblIa Kak COITu
BBICIIINX KapOOHOBBIX KUCIOT. JKUPBI KaK CIOKHBIE IQUPHL.

YrieBobl: TIII0K03a, KpaxMal, IeJUTI0I03a.

A3zoTcoepiKalue OpraHnueckKue COSTMHEHNs. AMUHBI, aMIHOKHUCIIOTHI, OCITKH.
Crpoenune u 6monornyeckas GyHKIHs O0eTKoB. XMMHUYECKHUE CBOMCTBA OEIKOB.
I'eneTnueckas CBI3b MEXy KilacCaMU OPraHUYECKUX COCIMHEHUH.
JeMoHncTpanuu

IlonyyeHue sTuIeHa U €r0 B3aUMOJECUCTBHE C PACTBOPOM IEpMaHraHaTa KaJlus,
OpoMHOH BOJIOM.

Peakius momydeHust yKCyCHO-3THIIOBOTO dHpa.

KauectBenHas peakiusi Ha TIUIEPUH.

LIBeTHBIC peakiu OEITKOB.

IInactmaccer u BonokHa. [loHsTHe o TUTacTMaccax. TepMomacTHYHBIE W
TEPMOPCAKTUBHBIC IIOJIHUMEPBHI. OT}ICHBHBIG MMpeACTaBUTCIIN CHUHTCTUYCCKUX M
UCKYCCTBEHHBIX MOJTUMEPOB:

(heHomOQOpMAITBACTUAHBIE CMOIIBI, TOTUBUHIITIXIIOPU], TE(IIOH, IELTYIOH]I.
IlonsiTHE O XWUMHYECKHX BOJIOKHaX. HaTypaibHble, CHHTETHYECKHE U
HCKYCCTBEHHBIEC BOJIOKHA. OTAENbHBIC MPEICTABUTEIN XUMUYECKUX BOJIOKOH:
arieTaTHoe (TpUAICTATHBIM IIENK) M BHCKO3HOE BOJIOKHA, BUHIIXJIOPUIHBIC
(X7IOpWH), TOJUHUTPWILHBIC (HUTPOH), TMOJMAMHIHBIE (KamlpoH, HEWUJIOH),

V1,¥2,¥3,31,32
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oy GupHEIC (JTaBcaH).
JlemoHcTpanus
Paznnynbie BUJIBI IJIACTMACC M BOJIOKOH.

HpaKTI/I‘IeCKI/IC 3aHATUA
O3HaKOMIIEHHE C CHHTETHYCCKUMU U HNCKYCCTBCHHBIMH ITOJIMMEPaMHU.

CamocrosiTenbHast pabota 00yJaromuxcs

Brinonsenne TOMalIHe KOHTPOIBHON paboThI
Brimonuenue pedepara

HO,HI‘OTOBKa IMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

Tema 16. Xumust 1 )X13Hb

Copneprkanne yaeOHOTO MaTepuaa:

XWUMHS ¥ OPraHU3M YeloBeKa. XHMHUYECKUE DJIEMEHTHI B OpraHU3Me UeIOBeKa.
Oprannueckue W  HeopraHumdeckue BemiecTBa. (OCHOBHBIE — KU3HEHHO
HEOOXOIUMBbIE COEUHEHUA:

OeIKH, YTIAeBOBI, KHUPbI, BATAMUHBL. YTIEBOJIBI — TJIaBHBIA UCTOYHHUK YHEPTUN
opraam3ma. Ponb KHpOB B opraHuzMe. XOIECTEpHH W €ro poilb B 3/I0OPOBHE
YeoBeKa.

MuHepanpHBIE BEIIeCTBA B TPOAYKTaX MHUTAHWSA, TNHIIEBbIE JOOABKU.
COaaHcHpoBaHHOE TUTAHKE.

Xumusa B ObiTy. Boma. KadectBo Bojpl. Moromue W YHCTSIIUE CPEACTBA.
[TpaBuiia 6e30macHoON pabOThI CO CPEeICTBAMU OBITOBOM XMMHHU.

HpaKTI/I‘IeCKI/Ie 3aHATHUA
Onpez[eneHHe JKCJIC3a B MMPOAYKTAX IMUTAHUA

CamocrosTensHast paboTa 00yJarommxcs

Brinonsenune JOMalIHe KOHTPOIbHOM paboThI
Bemmonnenue pedepara

HOI[I‘OTOBK& IMMCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIPOCHI

¥2,¥4,¥5,31,32

Pasznexn 4. buonorus

Tema 17. buonorus - COBOKYIHOCTh
HayK O >XMBOW mpupone. Meronabl
Hay4YHOTO MO3HAHMS B OMOJIOTHH

Copeprxanre yueOHOTO MaTepuaa:

KuBast mpupona kak oOBEKT M3ydeHHs] OHONOTHH. METOAbl HCCIIeAOBaHMS
XHUBOM mpupoabl B Ouonornu. OmpeneneHue >XW3HU (C TPUBICYCHUEM
MaTepuraia U3 pa3fenoB (PU3NKN U XUMHHN). Y POBHH OPTaHU3AINHN )KU3HH.
JemoHcTpanuu

YPOBHU OpraHM3anny KA3HH.

MeTo1bl TO3HAHUS KUBOW TPUPO/IBI.

IIpakTUueckue 3aHsATUA
Tumonorus >KUBbIX OPraHU3MOB

CamocrosTensHast paboTa 00yJaromumxcs
Brinonsenne TOMalIHEH KOHTPOIbHOM paboThI
Brimonnenue pedepara

¥2,V4,31,32
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IloaroToBKa MHCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI

Tema 18. Kiretka

Copeprkanne yueOHOTO MaTepuaa:

Hctopus nzydenus knerku. OCHOBHBIE MOJIOXKEHHS KIETOYHOM Teopuu. KneTtka
- CTPYKTYpHO-(QYHKIMOHAIbHAS (JIEMEHTapHAasl) €INHHLIA KU3HU.

Crpoenue knetku. [IpokapuoTel 1 3yKapruOThl — HU3IINE U BBICIINE KIETOYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH 3yKapHuoT.
IloBepxHocTHBIN amnmapaT. CXeMaTH4YHOE OINHCAaHUE KHUIKOCTHO-MO3aW4YHOMN
MOJIEIU KJIETOYHBIX MEMOpaH.

HuTtomyiazaMa — BHYTPEHHSSI cpela KIETKH, OpraHouAbl (OpIaHellbl).
Knetounoe sapo. dyHKIuMSA sfapa: XpaHEeHHE, BOCIPOM3BEICHHE W Iepeaaya
HACJICJICTBEHHOW WH(OPMAIMH, PETYISIHs XUMHUYECKOH aKTUBHOCTH KIIETKH.
CrpykTypa 1 QyHKIMH XpOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
MatepuanbHOE €IUHCTBO OKPY)KAIOIIEro MHpa U XUMHYECKHHA COCTaB KUBBIX
OpraHU3MOB. Bbuonoruyeckoe 3HaYeHUE XUMHUYECKUX 3JIEMEHTOB.
Heoprannueckue BemecTBa B cocTaBe KIETKU. Poib BOAbI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEH cpelasl opraHu3MoB. Heopranuueckue
WOHBL. YTJEBOAB U JUMUABI B KieTke. CTpykTypa U Ouonorunueckue GyHKIUU
0enkoB. AMMHOKHCIOTBI — MOHOMEpHl OenkoB. CTpoeHHEe HYKICOTHIOB H
cTpykTypa noaunykineotuausix neneit JHK u PHK, ATO®.

Bupycel u Oakrepuodaru. HekierouHoe cTpoeHHe, >KU3HEHHBIH IUKI U €T0
3aBUCUMOCTh OT KIETOYHBIX (opM KU3HH. Bupycel — BO30OyauTenu
MHQEKIMOHHBIX  3a0oJieBaHUil; TNOHATHE 00  OHKOBHUpycax. Bupyc
ummyHozaeduiura yenoseka (BUY). [Mpodunaktuka BUY-unpekium.
JeMoHncTpanuu

CrpoeHne MONeKybl OesKa.

Crpoenne monexynst JJTHK.

CrpoeHHe KIETKH.

CTpoeHue KIEeTOK MPOKaproT U 3YKapHOT.

Crpoenue Bupyca.

IIpakTuueckue 3aHsATUA

HaGutoieHue KJIETOK pacTeHHUH M YKUBOTHBIX O] MHUKPOCKOIIOM Ha TOTOBBIX
MHKpoOIpenaparax U UX ONMCaHHUE.

CpaBHEHHE CTPOCHMSI KIETOK PACTEHUH U >KUBOTHBIX.

CamocTosTenbHas paboTa 00yJarommuxcs

Brinonsenue TOMalIHe KOHTPOIbHOM paboThI
Bemmonnenue pedepara

IMToAroToBKa MUCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

V1,¥2,¥3,¥5,31,32

Tema 19. Opranusm

Copnepxanne yaeOHOTO MaTepraa:

Opranusm - eauHOe 1ienioe. MHOT0OOpa3ue opranu3amoB. OOMEH BEIIECTBOM U
SHEPTUEH C OKpyXarolleld cpeioll Kak HeoOXOAMMOE YCIOBHE CYIICCTBOBAHUS

V1,¥2,¥3,Y5,31,32
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JKUBBIX CHCTEM.
CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpraHu3MoB. JlenmeHne KJIETKM — OCHOBa pOCTa, Pa3BUTHS U
pasMHOXKEHHS OpraHu3MoB. becnonoe pasMmHokeHue. IlosoBoi mporecc u
MoJIOBOE pa3MHOKeHHE. OIII0I0TBOPEHHE, €T0 OMOJIOTHYECKOe 3HAUYCHHE.
[Nonsite 00 MHIUBUAYAIBHOM (OHTOTEHE3), SIMOPUOHAILHOM (AMOpPUOTEHE3) U
MOCTAIMOPUOHANEHOM DPa3BUTHH. VHIMBHIyanbHOE Pa3BUTHE YeJIOBEKa M €ro
BO3MOJKHBIE HAapYIICHUSI.

OOmue npeacTaBiIeHUs] O HACIEACTBEHHOCTH M W3MEHUYMBOCTH. | eHeTHueckas
TEPMUHOJIOTHSI ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBanue
MpU3HAKOoB y denmoBeka. [lomoBbie xpomMocombl. CIHEIUIEHHOE C II0JIOM
HacienoBaHre. HacmexcTBeHHble OONE3HW 4YENOBEKa, WX NPUYUHBI U
npodunakTrka. CoBpeMEHHbIE MPENICTABICHHS O TEHE U TEHOME.

I'eHeTnveckne 3aKOHOMEPHOCTH W3MeHUYMBOCTH. Kiaccudukanus dopm
W3MEHYHMBOCTH. BimsiHue MyTareHoB Ha OPraHU3M YelIOBEKa.

[Mpeamer, 3amauv W METOABI CeNEKIUH. [ €HEeTHYECKHe 3aKOHOMEPHOCTH
cenekiuu. Yuenne H. . BaBuimoBa o0 meHTpax MHOrooOpasusi |
MIPOUCXOXKIEHUSI KYIBbTYpHBIX pacTeHuil. buoTexHomorus, ee MOCTIKEHHS,
MEPCIICKTUBEI Pa3BUTHSI.

JeMoHncTpanuu

OOMeH BellecTB U peBpallleHue SHEPTHUH B KIIETKE.

JleneHue KIeTKH (MHTO3, MEHO3).

Crioco0bI 6€cIoIoro pa3MHOKEHUS.

OnoI0TBOpEHHE Y PACTEHUI 1 )KUBOTHBIX.

NupuBuyansHOE pa3BUTHE OpraHU3Ma.

HacnenctBeHHbie 6051€3HN YeTIOBEKa.

BrnusiHue ankoroin3ma, HApPKOMaHHWHU, KYpPEHHs HA HAaCJIeCTBEHHOCTb.

MyTtanuu.

MonudurkannoHHast U3MEHYHBOCTb.

LeHTpBl MHOTOOOpa3Us ¥ IPOUCXOXKJICHHUS KYIbTYPHBIX PACTCHHH.
HUckyccTBeHHBIH 0TOOD.

HccnenoBanus B 00JacTi OMOTEXHOJIOTHH.

IIpakTUueckue 3aHsATUA

Pemrenne sneMeHTapHBIX TEHETHYCCKUX 3a/1ad.

AHanmu3 U OLEHKa 3THUYECKUX ACIEKTOB PAa3BUTHSA HEKOTOPBIX HCCICAOBAHUI B
OMOTEXHOJIOTHH.

CamocTosTenbHas paboTa 00yJarommuxcs

Brinonsenne TOMalIHEH KOHTPOIbHOM paboThI
Brmonnenue pedepara

[ToaroroBka MMCHMEHHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI
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Tema 20. Bun

Copeprkanne yueOHOTO MaTepraa:

DBOJIOIMOHHAS TEOPHUS U €€ POJIh B OPMUPOBAHUY COBPEMEHHOM €CTECTBEHHO-
Hay4yHOW KapTuHbBl Mupa. Bun, ero xputepuu. Ilomynauus kak CTpyKTypHas
eAVHMLA BUAa U 3Bomonuy. CHUHTETHYecKass Teopusl 3BOMIOLMHU. J[BrKyliue
CHJIBI DBOJIIOITMN B COOTBETCTBHM C CHHTETHYECKOM Teopueit 3pomtonnu (CTI).
I'eneTnyeckrie 3aKOHOMEPHOCTH 3BOIOIIMOHHOTO IMpOIECCa.

Pesynpratel  sBomronmu. CoxpaHeHHE MHOTrooOpasusi BHIOB Kak OCHOBA
ycToiunBoro  pa3sutusi  Owmocdepsl.  IlpuumHBI  BBEIMHpaHUS  BUIOB.
buonornyeckuii mporpecc U OMOJIOTHIECKUN perpecc.

I'nmotessl IMPOUCXOXKIACHUA JKU3HU. VY coxkHEeHne JKUBBIX OpraHu3MoOB Ha 3emie
B TIPOIIECCE SBONIONNN. AHTPOTIOTEHE3 U €ro 3aKOHOMEPHOCTH. JoKka3aTenscTBa
POJICTBA YEIIOBEKAa C MIIEKOUTAIONUMHE KHUBOTHBIMA. DKOJIOTHIECKHE (PaKTOPHI
AHTPOIIOreHE3a: YyCJIOKHCHHUEC HOHyHHHHOHHOﬁ CTPYKTYpPbI BH/Jd, U3TrOTOBJICHUC
OpyIuid TpyJa, NMEpPEXo] OT PACTUTEIBHOTO K CMEIIAaHHOMY THIY IWTaHWS,
UCTIONb30BaHWe  OrHs.  [losiBIIeHWE  MBICTUTENBFHOW — JAEATEIBHOCTH U
WICHOPa3AeIbHOU peun. IIponcxoxaeHue yeaoBedyeckux pac.

JeMoHncTpanuu

Kpurepuu Buga.

[omynsanus - CTpyKTypHask €AMHUIA BUIA, €IMHUIIA SBOIIOIHY.

JBWKyIllH€e CUIIbI IBOJIFOLIUH.

Bo3HukHOBEHHE I MHOTOOOpa3He MPUCITOCOOIEHUH Y OPTaHNU3MOB.

Penkue u ricuesatoriyie BUIBL.

JBWKyllire CUIIbl aHTPOIIOTE€HE3a.

ITpoucxoxieHue YeIoBeKa 1 YeJIOBEYECKHX pac.

[IpakTuueckue 3aHATHS

Omnwucanne ocobeil Buaa 1o MopgoIorudeckoMy KpUTepHIo.
AHanu3 ¥ OIeHKa Pa3INYHBIX TUIIOTE3 MTPOUCXOKICHHS KUZHU.
AHann3 ¥ OIIEHKa Pa3INIHBIX TUTIOTE3 MTPOUCXOXKICHHSI YeIOBEKA.

CamocTosTenbHast padoTa 00y4aromuxcst

BeinosnHeHMe TOMalIHeN KOHTPOJIbHOM paboThI
Brinonnenue pedepara

[ToaroToBKa MUCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

¥1,¥3,31,32

Tema 21.DxocucTEMBI

CojneprkaHue yueOHOTO MaTepuaa:

IIpenmeT u 3aauu SKOJOTHHU: YICHHE 00 DKOJIOTHYECKUX (aKTopax, YICHHE O
cooOmiecTBax OpraHU3MOB, yueHHe O Ouocdepe. Dkomormueckue (hakTopsl,
0COOEHHOCTH MX BO3JEHCTBUS. DKOJOTHUECKas XapakTepucTuka suja. [lonstue
00 skoornveckux cucremax. llenu nmuranus, Tpoguyeckre ypoBHH.
buoreoneno3 kak skocucteMa. buoleHO3 W OHOTON Kak KOMITOHEHTHI
OnoreomneHo3a.

Buocdepa — rnobdanpHas sxocuctema. Yuenue B. . Bepranckoro o 6uocdepe.

Y1,¥,V5,31,32
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Ponp xuBBIX opranuzMoB B Ouocdepe. bruomacca. bromornyaeckuii KpyroBopot
(Ha mpumMepe kpyroBopora yriepoaa). OCHOBHBIE HAIIPABIICHUS BO3IEHCTBHS
JenoBeka Ha ouochepy.

TpanchopManuss €CTECTBEHHBIX JKOJOTHYECKMX cucTeM. (OcoOeHHOCTH
arpodKOCUCTEM (arpoIeHO30B).

JeMoHcTpanuu

DkoJorudeckre GakToOphl U UX BIMSHUC HA OPraHU3MBI.

MexBUIOBBIE OTHOIICHUS: TTAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIINS, CHMONO3.
SpycHOCTH paCTUTENHFHOTO COOOIECTRA.

Kpyrosopot yriaepoaa B 6uocdepe.

3anoBeIHUKU U 3aKa3HUKU Poccuu.

[IpakTrueckue 3aHATUSL

CocTraBrieHue cxeM repenadu BeIeCTB U SHepTruH (1ierel TUTaHus).
CpaBHUTENbHAS XapaKTepUCTHKAa IMPUPOAHBIX HSKOCHCTEM M arpo3KOCHCTEM
CBOEH MECTHOCTH.

Pemenne sxomoruveckux 3anad.

AHanu3 W OlEHKAa IMOCJEACTBUNA COOCTBEHHOM JEATEIBHOCTH B OKPYIKAIOIICH
cpelie, TT00aTBbHBIX SKOJIOTHYECKUX MTPOOIIEM U IyTeH UX PelIeHusI.

CamocrosTenpHast pabota o0yyaromumxcs
Brinonsenune TOMalIHe KOHTPOIbHOM paboThI

Brinonuenue pedepara >
[ToAroTOBKA MMCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI
3amurTa JoMalHe KOHTPOJIbHOU paboThI 1
IIpomexxyTouHas arrecranus
JuddepeHurpoBaHHbIi 3a4eT 1
Bcero 122
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3. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus MPOrpaMMBbl JTACIIUILINHEI «b/1.09 EcTrecTBO3HaHUEY
npeanosjaraeT Haiauuue B TpodeccruoHanbHOM 00pa3oBaTellbHOM OpraHu3alluy,
peanusyromieii 00pa3oBaTeNbHYIO MPOTPaMMy CpEIHEro OO0IIero oOpa3oBaHHs B
npenenax ocBoeHuss OIIOIT CIIO na 6a3e ocHOBHOTO 0OOmIETO 00pa3oBaHUA,
y4eOHBIX KaOMHETOB, B KOTOPBIX UMEETCS BO3MOKHOCTh O0OECIEUUTh CBOOOIHBIM
noctynn B MHTepHET BO Bpemsi y4eOHOTO 3aHSATHS W B TIEpHOJ BHEY4YeOHOU
NEATETLHOCTH 00YYaIOIINXCSl.

[TomemnieHne KaOMHETOB JOJDKHO YAOBIETBOPATH TpeOoBaHusM CaHUTApPHO-
snuAemMuosorndeckux npasuil 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM OOOpPYJOBaHHEM, YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUSX, B
TOM YHCIIE CHEIUATM3UPOBAHHOM y4eOHOM MeOeNbl0 M CpeACTBaMU OOYy4YeHUS,
JIOCTATOYHBIMH  JJI1  BBIMIOJHEHUSI TpPEeOOBaHUNM K  YPOBHIO  MOJATOTOBKHU
oOydJarommxcs.

B xabuHerax J0MKHO OBITH MYJBTUMEIUHHOE 000PY/I0BaHKE, TIOCPEICTBOM
KOTOPOTO YYaCTHUKMA O0pa3oBaTENbHOIO MpoIecca MOTYT MpOoCcMaTpUBaTh
BU3yalbHYI0 HMHGOpPMAILUI0 [0 €CTECTBO3HAHUIO, CO37aBaTh IPE3CHTAIUHU,
BUJICOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B cocra  y4eOHO-METOAMYECKOTO W  MaTepHAIbHO-TEXHUYECKOTO
obOecrieueHus MporpaMMbl TUCHUILUIMHBI « ECTecTBO3HAaHME» BXOJIAT:

® MHOTO(QYHKIIMOHAIBHBIM KOMILJIEKC MPETo1aBaTes;

® HarjsaHbIe 1MocoOus (KOMIUIEKThI Y4eOHBIX TaOHIl, MJIAKaTOB, MOJIEIH
00BEKTOB, MOPTPETHI BHIAIOMINUXCS YUCHBIX U . );

e uHPOPMAIIMOHHO-KOMMYHUKATUBHBIC CPECTBA;

® HKPAHHO-3BYKOBBIC MOCOOUS;

® KOMIUIEKT AJIEKTPOCHA0KEHUSI KAOUHETOB;

® TEXHUYECKHE CPEJICTBA OOYUCHHS;

® JEMOHCTpallMOHHOE  oOopynoBaHue  (oOliero  Ha3HA4YeHUS U
TEMaTU4YeCKue HabophbI);

e JjaboparopHoe oOOpymoBaHuE (OOIIEr0 HAa3HAYECHUS W TEMaTUUYECKHE
HA0OpbI, B TOM YHCIIE JJIsi TMOCTAHOBKU JEMOHCTPAIIMOHHOTO W YYEHHYECKOTO
HKCIIEPUMEHTA, PEAKTUBHI);

® CTaTUYECKUE, JANHAMUYECKUE, JIEMOHCTPAIMOHHBIE M Pa3IaTOYHBIE
MOJIEIIH, BKJIFOYasi HAaTypaJibHbIe OOBEKTHI;

e BCIIOMOTaTeIbHOE 000OpPYAOBAHHUE.

O6GopynoBaHne KaOWHETAa €CTECTBO3HAHUA: paboyee MECTO MperoaBaTelis;
MeOenb YY4eHWYeCKas; TOCKa; MmKad I HarIsAHBIX TMOCOOUN M 000pyIOBaHUS;
MEPCOHAIBHBIA KOMIBIOTEP; MAHOMETP JKHAKOCTHBIA (JE€MOHCTPALMOHHBIN);
O0apometrp-anepoun bP-52; mpubop s aeMOHCTpanuu — B3aWMOJICHCTBUS
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AIIEKTPUYECKUX TOKOB; IPUOOpP 71 IEMOHCTPAIMH AJIEKTPOMATHUTHONW MHTYKIIUU
(toku ®YKO); naboparopusiii Habop «MccnemoBanre HU30MPOILIECCOB B Ta3zaxy;
JNEMOHCTPALIMOHHbIE ~ Y4eOHbIE  IJIaKaThl; KOMIUIEKT  BHJICOJEMOHCTpAllUU
«Dusuka», «TBOpLEI aTOMHOTO BEKa»; JIEKTPOHHBIA 00pa30BaTEIbHBIA KOMILIEKC
«bubnuorexka HArISAHBIA MOCOOUI» KOMILJIEKT TAaOIMI] MO XUMHUU Pa3aTOUYHbIX
«Knaccudukarus " HOMEHKJIATypa OpraHUYECKUX COEIMHEHUID;
JIEMOHCTPALIMOHHBIE YYeOHbIE TIaKaThl; TAOIUIBI TEMOHCTPALIMOHHBIE; KOMILJIEKT
pOOUpPOK; COOPHUK JAEMOHCTPAIMOHHBIX OMBITOB «IIIKONMBHBIA XHUMHYECKHUIT
OKCIIEPUMEHT», KOJUICKIUS HAyYHO-TOMYJSIPHBIX (PUIBMOB, OWHOKYJISPHBIN
mukpockorn KS —is Duoso TM RS 083; xomruiekT MukpornpenapatoB «Oomas
ouonorus»; koekuusa «llIkonbHbIl repOapuii»; AEMOHCTPALlMOHHBIE Y4eOHbIC
IJIaKaThl; KOMILJIEKT BUJIC0JIEMOHCTPALUU «Ypoku ouonorum,
«MynbTUMEIUITHOE CONPOBOXKACHUE YPOKOB», «l'eHeTuka», «3emiisl: pa3BUTHE
KUZHI», «IKOJIOTHUS»; KOMIUIEKT MOPTPETOB JIJisi KaOWHETa OUOJIOTUH.

Texnuueckue cpenctBa oOydeHHs: HOYTOYK, Ha KOTOPOM YCTaHOBIJIEHO
nporpammuoe  obecmeuenue  MS  Office:  Word, Excel, Power Point;
MyJbTUMEANIHOE 000pyaoBaHue (TPOEKTOp, dKpaH); MH(MOPMALMOHHBIA CTEH[;
KOMIUIEKT HaIJIIHBIX TOCOOUH.

3.2. Uudopmannonnoe odecneyenue 00yueHust

3.2.1. OcHOBHBIE HCTOYHUKH

1. Anexkcammna, ['amaktunonos, Jlsmmes: EcrectBo3nanue. 10 kimace. YueOHHK.
bazoBblii ypoBeHb-MockBa: M3natensctBo: [Ipocsemenue, 2018 ISBN

978-5-09-037069-1, 978-5-09-025362-8, 978-5-09-060067-5, 978-5-09-
068446-0, 978-5-09-072139-4
2. AnexcamuHa, I'anaktnoHos, JIsnues: EctectBo3nanue. 11 kimacc. YueOHUK.
bazoBsiit ypoBeHb-MockBa: M3narensctBo: [Ipocsemenue, 2018 OIT ISBN

978-5-09-037069-1, 978-5-09-025362-8, 978-5-09-060067-5, 978-5-09-
068446-0, 978-5-09-072139-4

3.2.2. JlonoJiHUTEIbHbIE HMCTOYHUKH

1. Crpenbauk, O. H. EctecTBO3HaHME : yueOHOE mocoOue s CpPeaHero
npodeccuonanbHoro oopazopanus / O. H. Crpensauk. — Mocksa : 3gaTeabcTBo
FOpaiit, 2019. — 223 ¢. — (Ilpodeccuonansuoe odbpazoanue). — ISBN 978-5-
534-03157-7. — Tekct: onektponusii //  ObC  Hpaitr [calt]. —
URL:

2. TopenoB, A. A. KoHuenuum COBpPEMEHHOI'O €CTECTBO3HAHMS : ydueOHOe
nocobue st cpeaHero npodeccuoHanbHOro oopazoBanus / A. A. I'openoB. — 4-¢
u3n., nepepadb. u mon. — MockBa : UzmarensctBo FOpaiit, 2019. — 355 ¢. —
(ITpodeccuonanvuoe obOpazoBanme). — ISBN 978-5-534-10214-7. — Tekcr :
AJIEKTPOHHBIN // OBbC Opaiit [caitT]. — URL:

3. CypukoB, B. B. EcrectBo3nanme: ¢usuka : ydeObHOE mocoOue s
cpeaHero npodeccuonanbHOro oopazosanus / B. B. CypukoB. — 6-e u3j., ucnp. u


https://biblio-online.ru/bcode/433520
https://biblio-online.ru/bcode/442448
https://biblio-online.ru/bcode/442448
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non. — Mocksa : U3natensctBo FOpaiit, 2019. — 143 ¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-06437-7. — Texkct : anextpoHHsii // DbC
FOpaiit [caiiT]. — URL.: https://biblio-online.ru/bcode/441536

4. Bansuckuii, C. V. EcrecTBO3HaHME : yUeOHUK U MPAKTUKYM JIJISl CPETHETO
npodeccuonansuoro oopazosanus / C. U. Bangauckuit. — Mocksa : U3narenbcTBo
FOpaiit, 2019. — 367 c. — (IIpodeccuonanbnoe obpazopanue). — ISBN 978-5-
534-09150-2. — Tekcr : onekrponHwiii // OBC [Opaiir [caliT]. —
URL: https://biblio-online.ru/bcode/444277

5. Ko3una, E. ®@. EcTecTBOo3HaHNe ¢ METOAMKOM mipenoaaBanus. [Ipaktukym:
ydaeOHOe IocoOue mIsa cpeaHero mnpodecCHOHAIBHOro obpa3zoBanus / E. @.

Ko3una. — 2-e u3n., ucrp. u non. — Mocksa : MUznatensctBo IOpaiit, 2019. —
256 ¢. — (IIpodeccuonanpuoe obpazoBanme). — ISBN 978-5-534-07504-5. —
Texkct: osnextponnsrd  //  OBC  FOpaiir  [caiit]. — URL: https://biblio-

online.ru/bcode/441706
6. Otroukuii, I'. I1. EcrecTBo3HaHue : yYeOHUK U MPAKTUKYM JUISI CPETHETO
npodeccuonanbHoro oopazoBanus / I'. II. Otroonkuit ; mox pemakumeit I'. H.

Ky3pMenko. — MockBa: W3parensctBo FOpaiir, 2019. — 380 c. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-02266-7. — Tekcr :
anexkTpoHueit  //  OBC FOpaiit [caiiT]. — URL.: https://biblio-

online.ru/bcode/437175
7. CmupnoBa, M. C. EctecTBO3HaHKE : Y4eOHHK M IIPAKTUKYM JIJIs CPEIHETO
npodeccronanpHoro odpazoBanus / M. C. CmupnoBa, M. B. Hexmonosa, T. M.

CmupHoBa. — 2-¢ u3a. — Mocksa : M3marensctBo FOpaiit, 2019. — 332 ¢. —
(ITpodeccnonansrHoe obOpazoBanme). — ISBN 978-5-534-09495-4. — Tekcr
anektponnbii  // ObC  IOpait [cafit]. —  URL: https://biblio-

online.ru/bcode/433393

8. lllyranesa, A. B. ®unocodckue mnpobaemMbl eCTECTBO3HAHUSA : Y4eOHOE
nocobue s cpeaHero npodeccuonaabHoro oopazopanus / A. B. IllyrameBa. —
Mocksa: UznarensctBo FOpaiit, 2019 ; ExarepunOypr : U3n-Bo Ypan. yH-ta. —

163 c. — (IIpodeccuonansuoe obOpazoBanme). — ISBN 978-5-534-11153-8
(U3natensctBo FOpaiit). — ISBN 978-5-7996-0683-1 (U3x-Bo Ypan. yH-Ta). —
Texct: onextponnsridi  //  OBC  Opaiir  [caiit]. — URL: https://biblio-

online.ru/bcode/444559
9. Epemuenko, O. 3. buonorus: yuenue o ouochepe : yaebHOe mocodue as

cpennero mpodeccuoHanbHOro obpazomanus / O. 3. Epemuenko. — 3-e¢ u3m.,
nepepab. u gom. — MockBa : WsnmarensctBo HOpaiit, 2019. — 236 c¢. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-10183-6. — Tekcr :
anektponHsli  //  OBC  IOpaiitr  [caiit]. —  URL: https://biblio-

online.ru/bcode/429497

3.2.3 CnpaBo4Has JquTeparypa
1.Epemuna, E. A. Xumus. CipaBo4HUK HIKOJIbHUKA : yueOHOe nmocobue / E.
A. Epemuna, O. H. PerxoBa. — M. : MOCKOBCKHUI TOCY1apCTBEHHBIN YHUBEPCUTET
nmenu M.B. Jlomonocosa, 2014. — 519 ¢. — ISBN 978-5-19-010842-2. — Tekct


https://biblio-online.ru/bcode/441536
https://biblio-online.ru/bcode/444277
https://biblio-online.ru/bcode/441706
https://biblio-online.ru/bcode/441706
https://biblio-online.ru/bcode/437175
https://biblio-online.ru/bcode/437175
https://biblio-online.ru/bcode/433393
https://biblio-online.ru/bcode/433393
https://biblio-online.ru/bcode/444559
https://biblio-online.ru/bcode/444559
https://biblio-online.ru/bcode/429497
https://biblio-online.ru/bcode/429497
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: OJICKTPOHHBIN // DnekTpoHHO-O0uOAMOoTeyHast cuctema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/54674.html

2.buonorus B TabauIlax M cXemax : IS IIKOJBHUKOB M aOUTYPUEHTOB /
coctaButenu A. B. Onumenko. — CII6. : Bukropus mmoc, 2016. — 128 ¢. —
ISBN 978-5-91673-024-1. — TekcT : 3leKTpOHHBIH // DIeKTpOHHO-OUOIMOTEUHAs
cucrema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/58063.html

3.Ky3nemnos, C. U. CrnpaBounuk mo ¢usuke : yuedHoe mocodue / C. H.

Ky3snenos, K. U. Porosun. — Tomck : TOMCKUI MOJMTEXHUYECKUN YHUBEPCUTET,
2014. — 220 c. — ISBN 978-5-4387-0443-0. — TexkcT : HMEeKTpPOHHBIN //
OnekTpoHHO-OmOnMnoreunass cucrema I[PR BOOKS : [caiit] — URL:

http://www.iprbookshop.ru/34719.html

3.2.3. Ilepeyennb pecypcoB MHGPOPMAIHOHHO-TEJIEKOMMYHHUKALMOHHOM
cetu «MHTEpHET

1. www.nscience.ru/ (OGpa3oBarenbHbIi TPOeKT «EcTecTBO3HAHME))

uznaisam.ru (HayuHo-mo3HaBatenbHbI TopTanm  «EcTecTBeHHBIE HAayKH

TIOHSTHBIM SI3bIKOM )

WWW.jestestvoznanie.ru (obpa3oBaresbHblil moprai «EcTecTBo3HaHUEY)

www.class-fizika.nard.ru («KnaccHas gocka st I'0003HATEIBHBIXY).

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

www.hemi.wallst.ru («Xumust. O6pa3zoBaTeIbHBIN CANT JJISl ITKOJBLHUKOBY ).

www.chem.msu.su (OnexkTpoHHasi OMOIUOTEKA IO XUMUH).

www.biology.asvu.ru (Bcs Oumonorus. CoBpeMmeHHass OWOJIOTHS, CTaThH,

HOBOCTH, OMOJIMOTEKA).

9. www.window.edu.ru/window (EmuHoe oxHO gocTyma kK oOpa3oBaTelbHBIM
pecypcam HTEpHETa O OUOJIOTUN).

N

O N ORW


http://www.iprbookshop.ru/54674.html
http://www.iprbookshop.ru/58063.html
http://www.iprbookshop.ru/34719.html
http://www.nscience.ru/
http://iknowit.ru/toto.php?to=http://uznaisam.ru
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3.2.4. IllepeyeHb NPOrpaMMHOI0 OOecredeHust

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb U OIIEHKA PE3YJIbBTATOB OCBOEHUA

JUCHUILIAHBI

4.1. @opMbI 1 METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUeHMsI

Pe3ynbrarel 00yueHus

(DOpMBI M METOABI KOHTPOJIA 1
O CHKHU

3HaHUE CMBICNIA TIOHSATHNA: €CTECTBCHHOHAYYHBIH METOJ| MMO3HAHUS,
JJIEKTPOMAarHUTHOE TIOJE€ W JJIEKTPOMATHUTHBIC BOJIHBI, KBaHT,
ool Beemennoit, Oompmrodt B3peB, CoNHEYHAs CHCTEMa,
rajJakTHKa, IePHOANYCCKUM 3aKOH, XMMUYECKas CBSI3b, XUMUYECKast

peakmus, MakpoMmoyieKyna, Oenok, KaTamu3aTtop, (GepMeHT,
mipdepennmanma  kinetok, JAHK, Bupyc, Ouonoruyeckas
ABOJIIOLIMS, OWOpa3sHooOpa3me, KJIEeTKa, OpraHW3M, MOIYIIAIHS,

JKocUcTeMa, Onocdepa

- TECTUPOBaHHE
- OLICHKA 32 IOMAIIHIOIO
KOHTPOJIBHYIO paboTy (st
3a04HOU (POPMBI OOyUEHHS)
- KOHTpOJIbHAs paboTa

- pecbepar

3HaHWe BKJA/a BEIMKUX YYCHBIX B (POPMHPOBAHHE COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHbI MUpa.

- KOHTpOJIbHAs paboTa

- OLICHKA 32 IOMAIITHIOO
KOHTPOJIBHYIO paboTy (st
3a04HOU (POPMBI OOyUCHYS)

- pedepar

YMeHre NpuBOIUTH IPUMEPHI SKCIIEPUMEHTOB W/MIM HAOIIOACHHUMH,
00OCHOBBIBAIOIIUX: ATOMHO-MOJIEKYJIIDHOE CTPOEHHE BEILECTBA,
CYILLIECTBOBAHHE  3JEKTPOMArHUTHOTO TOJS W B3aUMOCBA3b
JNMIEKTPUYECKOT0 M MAarHUTHOrO  IOJied,  BOJHOBBIE U
KOPITYCKYJISIDHBIE CBOWCTBA CBEeTa, HEOOPATUMOCTb TEIJIOBBIX
IpOLECCOB, pa3deraHue ralakTUK, 3aBUCHMOCTb CBOWCTB BEIIECTBA
OT CTPYKTYpPBl MOJEKYJ, 3aBHCHMOCTb CKOPOCTH XHUMHYECKOH
peaKknuu OT TEMIIEPAaTyphl U KaTaln3aTOPOB, KIETOYHOE CTPOCHHE
JKUBBIX opranu3MmoB, ponb JIHK kak HocuTens HacneacTBEHHOMH
WHQOPMAIUH, SBOJIIOIHIO XUBOK MPUPOJIBL, IPEBPAILCHUS YHEPTUU
U BEPOATHOCTHBIA XapaKTep MPOLECCOB B XUBOHM M HEXUBOUI

- TECTUPOBAHHE
- OIIEHKA 32 IOMAIIHIO0
KOHTPOJIBHYIO paboTy (st
3209HOUN (POPMBI O0OyUESHHUS)

- KOHTpOJIbHAs paboTa

- pacuétHo-TpaduiecKre paboThI
- pelleHue 3a/1a4

NpUPOJIC, B3aMMOCBS3b KOMIIOHEHTOB JKOCHCTEMBI, BIIHSHHE
JIeATeIIbHOCTH YeJI0BeKa Ha SKOCHCTEMBI
. - TECTHPOBaHHE
YMmeHue — OOBSCHATH  NPHUKIAAHOE  3HAYCHHE  BayKHEHIIMX
N - OLICHKA 32 JIOMAIITHIO0

JOCTI)KEHHH B OOJAaCTH €CTECTBEHHBIX HAyK JUIS: Pa3BHTHSA

KOHTPOJIBHYIO paboTy (st
SHEpPreTUKH, TPAHCIIOPTA H  CPEJACTB  CBS3H,  IONYYCHHUS

CHHTETHYECKUX MaTEepPHAJIOB C 3alaHHBIMUA CBOWCTBAMH, CO3JIAHUS
OMOTEXHOJIOTUH, JieueHUs1 MH(EKIIMOHHBIX 3a00JIeBaHUI, OXpaHbI
OKpYKarollen cpejibl

3204HOU (POPMBI OOyUEHST)

- KOHTpOJIbHAs paboTa

- pacuétHo-TpaduvecKre padboThl
- peleHue 3a1ay

VYmenue BbIJIBUI'aTb TUIIOTE3bl U NPCAJIaraTb IMYTU HMX HPOBCPKU;
AcIaTb  BbIBOAbI Ha OCHOBC OKCIICPUMCHTAJIBHBIX  OAHHBIX,
MMPEACTABJICHHBIX B BUJIC rpa(bHKa, Ta6J'II/IHBI WKW JuarpamMmbl

- KOHTpOJIbHAs paboTa

- OLICHKA 32 JIOMAITHIO0
KOHTPOJIBHYIO paboTy (st
3204HOU (POPMBI OOyUEHYS)

- pedepar

- pacuétHo-rpadueckre padboThI

YMmenne paboTaTh € ©CTECTBEHHOHAY4YHOH  WH(pOpMAIUEH,
cogepxkamiericss B coobmeHmsix CMMU, pecypcax HWuTepHera,
HAYYHO-TIONYJISIPHBIX ~ CTaTbsX: BIaJeTh METOAaMH  IIOWCKA,
BBIACIIATh CMBICJIOBYIO OCHOBY M OLCHUBATb JOOCTOBEPHOCTH
uHQOpMAaIH

- KOHTpOJIbHAsA paboTa

- OLIEHKA 32 JIOMAIIIHIOIO
KOHTPOJIbHYIO padoTy (st
3204HOU (POPMBI OOyUCHYIS)

- pedepar

YMeHHne HCIoNIb30BaTh HpI/IO6peTeHHBI€ 3HaHUA W YMCHUA B
HpaKTI/I‘leCKOﬁ JACATCIBHOCTH U HOBCCHH@BHOfI JKHU3HU JJIA:

- OIICHKW BJIMAHHA Ha OpPraHru3M 4YeCJIOBCKa JJICKTPOMArHUTHBIX
BOJIH U paIMOAKTUBHBIX H3J'Iy‘i€HPII>i;

- TECTUPOBaHHE
- OLIEHKA 32 JIOMAIIIHIOIO

KOHTPOJIbHYIO paboTy (auis
3a04HON (OpPMBI 0OyUEHHST)
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- BHEProcOepeKEeHUS;

- 0e30MMacHOTO WCITOJIP30BAaHUS MAaTEPHAIOB W XHUMHYECKHUX | - pedepar

BEILIECTB B OBITY;
- mpodUIaKTUKKM HWHQEKIUOHHBIX 3a00JieBaHUN, HHKOTHHOBOH,

aJIKOr0JIbHOM ¥ HAPKOTHUYECKOW 3aBUCUMOCTE;
- OCO3HAHHBIX JIMYHBIX JEHCTBUN IO OXPAaHE OKPY KAIOLIEH Cpeibl.

- KOHTpOJIbHAs paboTa

4.2. Metoanuyeckue MaTepHuaJibl, ONpee/sonue Npoueaypbl OeHUBAHUS
YPOBHSI CPOPMHUPOBAHHOCTH 3HAHUUA U YMEHUM

4.2.1. Kputepuu olleHUBAHUS MPAKTHYECKO padoThI

«OTIIIHO» «Xopomoy «Y nosnerBopurensHO» | «HeymoBneTBopuTEIEHON
Cobmronaet Cobmronaet nonHoctbio | CoOromaeT 4acTUYHO He cobmnronaer Bech
MOJTHOCTBIO BECh BECh aJITOPUTM QITOPUTM BBITIOTHCHUSI | QJITOPUTM BBITIOITHCHUSI
ANTOPHUTM BBITIOJTHEHHS PaOOTHI. paboTHI. paboTEHIL.
BbIMoONHEeHUs1 paboTel. | CobmogaeT momHocThi0 | CoOI0aeT YacTUYHO He cobnronaer npaBuia
Cobmronaer MpaBUIa TEXHUKH NpaBUiIa TEXHUKH TEXHHUKU 0€30MacCHOCTH.
MIOJTHOCTBIO TIPaBHJIA 0e30I1acHOCTH. 0€30MacHOCTH. He ymeer mons3oBaThest
TEXHHUKH YMeeT noiabp30BaThCs YactuaHo ymeer 71a00paTOPHBIM
0e30MacHOCTH. nabopaTopHbIM MOJIb30BATHCS 00opynoBaHUEM U
YMeeT nonb30BaThCs 000pyI0BaHHEM U 71a00paTOPHBIM pEaKTHBaMH.
nmabopaTOpHBIM peaKTUBaMHu ¢ o0opymoBaHUEM U He mocturaer
000pyAOBaHHEM U HEOOIBIINMH peakTuBaMu MOCTaBJICHHBIX B paboTe
peaKTUBaMHu. OIIMOKaMH. He nocruraer LIEJICH.
Hocturaer Hocrturaer MTOCTaBIICHHBIX B paboTe He naér npaBunbHOE
MIOCTaBJICHHBIX B MIOCTaBJICHHBIX B padoTe LeTeH. 000CHOBaHHUE
paborte 1emeii. nenei. Haér obocHOBaHME MOJYYEHHBIX
Jaét nmpaBuiIbHOE Jaér obocHOBaHME HOJTy4eHHBIX pE3yJIbTaTOB Ha OCHOBE
000CHOBaHHUE MOJTYYSHHBIX pe3yJIbTaTOB Ha OCHOBE 3HAHUS TEOPUH.
IMOJTY4YCHHBIX PE3YIbTATOB C 3HaHHWA TEOPUH C He J€J1a€T BBIBOJBI.
pe3ynpTaToB Ha Ha OCHOBE 3HAHUA rpyOBIMHU OIIMOKAMHU.
OCHOBE 3HAHHS TEOPUH HEOOIBIINMH JlenaeT BBIBOJIBI C
TEOpUH. OIIUOKaMH.. rpyOBIMH OIIMOKaAMHU.
Henaer npaBuiibHbIE Jenaet BbIBOJIBI
BBIBOJIBL. HEeOOTBIINMH
OITMOKaMHL.

4.2.2. Kputepuu OueHUBAHUSA KOHTPOJIbHOM padoThl

«OTan4HO» «Xopomo» «Y noBneTBOpUTENBHO» | «HeynoBneTBOpUTETBLHO»
B nonHoit mepe B ocHoBHOM BiIajeeT YacTuuHO Bnajgeer He Bnageer cucremoit
BJIQJIEET CUCTEMOU CUCTEMOMU MOHATUI CUCTEMOMU MOHATUI HOHATUN JaHHOU
MOHATHHN TaHHOU JTAHHOW AMCLUTUIMHEL. JAHHOW TMCLUIUIMHEI. JUCIUTUINHBL.
JUCIIITNHBIL. Crioco0eH k CriocobeH 4acTU4YHO He criocoben
CrnocobGeH k CHCTeMAaTH3aluu U 000011aTh HAYYHBINA U CHUCTeMAaTH3alluu U
CUCTEMATH3ALNN U 00001IeHIIO HAYYHOTO MPaKTHYECKUN 000011IeHII0 HAYYHOTO U
00001IEHIIO HAYYHOTO Y TIPaKTUYECKOTO MaTepuanl. MIPaKTHYECKOTO
Y TIPAaKTUYECKOTO MaTepuania, HO He MIPUMEHSET OTJeNbHBIE MaTepuaia.
marepualia u MOXKET KPUTUYCCKU TCOPETUYCCKUEC 3HAHUA He NIPUMCHACT
KPUTHYECKH ETO €ro OLICHUBATbh. JUTSL peIIeHus TEOPETUYECKHUE 3HAHUS
OILICHHUBATh. B HEKOTOPLIX ClIydasax IMPAKTUYCCKHUX 3aaa4. JJ1A pCIICHUA
B nonHoit mepe HE IIPUMEHSET OTBeTH YaCTUIHO MIPaKTHYECKUX 3a/1a4
MPUMEHSET TEOPETHUUECKUE chopMyIHpOBaHbI OtBeTsl
TEOPETUYECKHE 3HAHUS | 3HAHUA AJIS pEeUICHHS apryMeHTHPOBAaHO, chopmynupoBaHbl 0e3
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JIOTM4YHO, I'PpaMOTHO, HET

apTyYMEHTOB, C

JUTSL pEIICHUS
MPAKTHYECKUX 3a/1a4.
OTBeTHI
c(hopMyIUPOBAHBI
apryMeHTUPOBAHO,
JIOTHYHO, IPaMOTHO,

MPAaKTHYCCKUX 3a/1a4.
OTBeETHI
chopMyIUpOBaHbI
apryMeHTUPOBAHO,
JIOTHYHO, PaMOTHO,

€CTb BBIBOJbI, O€3

€CTb BbIBOJbI, HCIIOJIb30BaHUA
HCIIOJIB3YIOTCA MCXKITPECAMETHBIX
MCKIIPEAMETHEBIC CBA3U CBsI3EH.

BBIBOJIOB.

HapyIICHNUEM JIOTUKH,

JTOTTYIICHEI TPyObIe
OIMOKY, HET BHIBOJIOB.

4.2.3. Kputepum oleHMBaHUA TeCTa

«OTIIIHOY «X0pouIo» «Y noBneTBopUTeNbHO» | «HeyaoBIeTBOPUTENBHOY
MPaBUWIHHO BBITIOJHEHO MPaBUIbHO MPaBUWIHHO BBHIMIOJHEHO MPaBWIHHO BBHITIOJHEHO
85-100 % TecTOBBIX BEITIOJIHEHO 50-65 % TecToBBIX Menee 50 % TecTOBBIX
3aIaHUH 65-84 % TecTOBBIX 3aTaHMH 3aTaHHH
3aJlaHul
4.2.4. Kputepun oueHuBanus pedepara
«OTIUIHOY» «Xopouio» «Y noBieTBopUTENbHO» | «HeynoBneTBopuTenbHO»
Pedepar sBnsercs He packpsiTsl Tema packpsiTa Tema packpbiTa HE
HH()OPMATHBHEIM, OTZEJIbHBIE BOIIPOCHI; YaCTUYHO; MOJIHOCTBIO; HE
00BEKTHBHO TTepeaacT YacTUIHO HCIIOJIb30BaHbI HCIIOIb30BaHbI
HCXOIHYIO HCIIOJIb30BaHbI HEKOTOPBIE Pe3yIbTaThl pe3yiIbTaThl
HH(pOpMAITHIO, a TAKKE pe3ynbTaThl HCCJIEIOBAHUN 1 HCCJIEIOBAHNN 1
KOPPEKTHO OLICHUBAET HCCJIEIOBAHUN 1 YCTAaHOBJICHHBIX YCTaHOBJICHHBIX
Martepual, YCTaHOBJICHHBIX HAy4YHBIX (AKTOB IO HAy4YHBIX (PaKTOB IO
CoJIep KaIluiics B HAy4YHBIX (PAKTOB IO JIaHHO TeMe, JIaHHOM TeMe;
MEPBOUCTOYHUKE; JIaHHOH TeMeE; HCIIOJIb30BaHbI HE HCIIOJIb30BaHbI
B IIOJIHON Mepe YaCTUYHO HEKOTOpEIE JIOTTOTHUTEIbHBIC
HCTOJIb30BaHbI HCIIOJIb30BaHbI JIOTIOJTHUTEIIbHBIE 3HAHUS,
pe3ynbTaThl JIOTIOJIHUTEILHEIC 3HAHUS, HE BJaJeeT TEMOM,
HUCCJIEIOBAHUN 1 3HAHUS, YacTUYIHO BJIaJIeeT MaTepuall U3J10KeH
YCTaHOBJICHHBIX HE BJIaJIceT TEMOW; HEJIOTUYHO; HET [IUTaT
Hay4YHBIX (PAKTOB ITO OTJEIIbHBIMHA JIOTUYHOCTh
JTaHHOH TeMeE; BOIIPOCAMH T10 JAHHOU MPOCIIEKUBACTCA
B IIOJTHOU Mepe TEME; c1abo;
HCTOJIb30BaHbI HWHOT/a JIOTHYHOCTh rpyObIe OIIMOKHU B
JIOIIOJIHUTEIbHBIC H3JI0°KSHHS UTUPOBAHUU
3HAHUS, HapyIIaeTCs; HCTOYHHUKOB
MOJTHOCTBIO BIIaJICET HE3HAYUTEIbHBIC
TEMOIA; OIIMOKH B
MaTrepHuan U3JI0XKeH LUTUPOBAHUU
JIOTHYHO;
HCTOYHUKHU
MPOLIUTUPOBAHBI
MIPaBUIILHO
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4.2.5. Kputepum onieHMBaHHUA PACYETHO-TPAPUUECKUX PadoT

«OTIUYHOY «Xopouio» «Y 1OBIETBOPUTENBHO» | «HeynoBIEeTBOPUTENBHON
[Tpumensier Haxonur Haxonur He 3HaeT HEOOXOAUMEBIE
TEOpETUYECKUH COOTBETCTBYIOIIIHE COOTBETCTBYIOIINE pacueTHbIC METOJIUKHU 1
MaTtepuan Jjs MOUCKa 3aJJaHUIO 3aJJaHUIO0 pacuETHbIE (hopMyIIBI, HE MOXKET
HEOOXOIUMBIX pacyeTHbIE METOUKHU METOIUKU U (hOPMYJIBL HaMTHU UX B TOTOBOM
pacueTHBIX METOAMK U 1 HOPMYIIBI ¢ Henaet onpeneneHHbIe TEOPETUYECKOM
dhopmym. HaBOSAIIINMH OIIMOKHK B OHUMaHHUH Marepuae.
CaMOCTOSITEILHO YKa3aHUSIMU. W3MEHCHUN CUTYaIUU, Hesepno nonumaet
BHHUKAET B CYIIHOCTb [ToHuMaeT u3BMeHEeHrWe | HaxOJSIICHCs B OCHOBE | HM3MEHEHHMs B CUTYAIHIO,
U3MEHEHUS CUTYyalluH, CUTYAalIHH, pelIeHus 3a/1auu. HaXOJIAIILYIOCS B OCHOBE

HaXOJISIIIYIOCSI B OCHOBE
peleHus 3aaaqm.
IIpencrasnsier 3ananue
Ha OCHOBe (hopmyII,
Tabnui B rpadudeckoit
(hopMe caMoCTOATENHHO
YMmeeT BHIOpaTh
HYXHBIE CTpaTeTHH
BBITIOJTHEHHUS
rpaduyaeckoro 3amaHus

HaXoJsIIIeiics B
OCHOBE PELICHUS
3aJauy ¢ HABOASLIMMU
YKa3aHUSMHU.
[Ipencrasnser
3aJaHue Ha OCHOBE
dhopmy, Tabnwml B
rpaduyueckoi popme c
HE3HAYUTEIbHBIMU
3aTPyIHECHUAMU
BeiOupaer crparerun
BBITTOJTHEHHUS
rpaduyaeckoro
3aJJaHus C
HE3HAYUTETIHLHBIMH
omnOKaMu

IIpencrasnsier 3ananue
Ha OCHOBe hopmyI,
TaOIHI] B TpadIIeCcKOi
¢dopme co
3HAYUTENLHBIMU
3aTpyIHCHHUAMHU.
Bribupaer crparterun
BBIITIOJTHCHUA
rpaduyaeckoro 3amaHus
CO 3HAYUTEIbHBIMH
oInOKaMu

peleHus 3a1a4m.
He ymeer npencraBnsiTh
3a7aHue Ha OCHOBE
hopmyi, TabnuIl B
rpaduyeckoii opme
He moxeT BrIOpaTh
HUKaKHe CTPAaTEeruu
BBIINTIOJTHCHUA
rpaduyaeckoro 3amaHus

4.2.6. Kpurepuu oueHUBaHMS JOMALIHEeH KOHTPOJIbLHOM PadoThI AJIs1 3204HOM
dhopmbI 00yUeHUs

«OTINYHO»

«Xopouio»

«Y TOBJIETBOPUTEIHLHO

«HeyioBneTBOpUTENBHOY

B nonHoit Mepe Biazeer
CHUCTEMOM TTOHATHI
JMAHHOM TUCITUIUINHEL
Crioco0€eH K
CHCTEMAaTH3allNI 1
0000IIEHIIO HAYYHOTO
1 TIPAKTUYECKOTO
MaTtepuaia u
KPUTHYECKH €T0
OIICHUBATD.

B nonnoit mepe
MIPUMEHSET
TEOPETHUUCCKHUE 3HAHUS
JUTSI pEIICHUS
MPAKTHYECKUX 3a]1a4.
OTBeTHI
chOpMyJIHPOBAHBI
apryMEeHTUPOBAHO,
JIOTHYHO, TPAMOTHO,
€CTh BHIBOJIBL,
HCIONB3YIOTCS
MEXIPEIMETHEIE CBSI3H

B ocHOBHOM BiazeeT
CHUCTEMOM TTOHATHI
MAHHOM TUCITUIUINHEL
CnocobeH K
CHCTEMATH3AlUN U
0000IIIEHHUIO HAYYHOTO
U IPaKTHYECKOTO
MaTepuaia, Ho He
MOJKET KPUTHYECKH
€ro OILIEHUBATE.

B HekoTOpBIX citydasx
HE IPUMEHSET
TEOPETHUCCKUE 3HAHUS
JUTSI pEIICHUS
MPAKTUYECKUX 3a/1a4.
OTBeTHI
chOpMyJIHPOBAHBI
apryMeHTHPOBaHO,
JIOTHYHO, TPAMOTHO,
€CTh BBIBOJBI, 0€3
HCHOJB30BaHUS
MEXIPEAMETHBIX

YacTUYHO BJIaJIEET
CHCTEMOM ITOHSATHI
AHHOM TUCITUIIINHEL
Crioco0€eH YacTUYHO
000011aTh HAYYIHBIN U
MPaKTUUECKUN
MaTepHall.
MIPUMEHSIET OTACIbHBIC
TEOpETUIECKUE 3HAHUS
JUTSL PEIICHUS
MIPaKTUYECKUX 3a/1a4.
OTBETHI YACTHYHO
chopMyITHPOBaHbBI
apryMEeHTHUPOBAHO,
JIOTHYHO, TPaMOTHO,
HET BLIBOJIOB.

He Biageer cucremoit
OOHATUN JaHHOU
JACITUIIIHHEI.

He crioco0OeH k
CHCTEMATH3aLMH 1
00001IeHII0 HAYYHOTO U
MIPAKTHYIECKOTO
MaTepuaa.

He npumenser
TEOPETUUCCKUE 3HAHUS
JUTSL pETIeHUS
MPAKTHYECKUX 3a]1a4
OTBeTHI
c(hopMyIMpoBaHbl Oe3
apryMEHTOB, C
HapyIICHUEM JIOTHKH,
JIOTYIIEHbI rPyObIe
OIIIMOKH, HET BHIBOJIOB.
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CBSI3EH. |

4.2.7. Kputepum oleHMBAHUS BHEAYIMTOPHOM CAMOCTOSATEJIbHON padoThI
00yYaromuxcs

«OTINYHO»

«Xopoo»

«yILOBJ'IeTBOpI/ITeJ'H)HO»

«HeyILOBJ'ICTBOpI/ITeJ'ILHO »

Y4eOHblil MaTepran
OCBOEH B IIOJIHON Mepe;
ITonnocThrO
chopMHPOBAaHO YMEHHE
UCTIONIH30BaTh
TEOpeTHYECKUE 3HAHUS
NPH BBIMOJHEHUH
NPaKTHIECKHUX 3a/1a4;
[Tonnoctero
c(hOpMHUPOBaHBI
o0mieyueOHbIC YMEHHUS;

VY4eOHbIi MaTepran
OCBOEH JIOCTaTOYHO,
UMEIOTCS HEOObIIHE
mpoOebl B 3HAHUSX;
B JIOCTaTOYHOU Mepe
chopMupoBaHO
yYMEHHE UCIOIb30BaTh
TEOpETHYECKNE 3HAHUS
IIPH BBITIOJTHEHUN
MIPaKTHYECKUX 3a/1a4;
B 3HauurtenpHOM

VYuebHblif MaTepuat
OCBOCH YaCTHYHO,
HUMEIoTCA
CYILIECTBEHHBIE
po0ebl B 3HAHUSX;
YactryHo
chopMHPOBAHO YMEHHE
HCIOJIb30BaTh
TEOPETUYECKUE 3HAHUS
MpY BBITIOJTHEHUT
MIPaKTHUYECKUX 3a]1a4;

Y4eOHbIil MaTepHrai He
OCBOCH;

He cdopmuposano
yYMEHHUE HUCTIOIb30BaTh
TEOPETUUECKUE 3HAHUS

IIPY BBIIIOJTHEHUU
MPaKTUIECKUX 3a7ay;

He c(hOpMHUPOBAHEI

o0miey4ueOHbIe YMEHNS;
OTBET HE 00OOCHOBAH U HE
uMeeT 4ETKOTOo

OTBET OJHOCTHIO CTENECHU YaCTHYHO U3JIOKCHNS;
000CHOBaH U chOopMHPOBaHbI chopMHUPOBaHBI Marepuan He opopMIICH
OTJIMYAETCS YETKOCTHIO o0uieyyeOHbIe o0uiey4yeOHbIE YMECHUS; B COOTBETCTBHH C
U3JIOKCHUS, YMEHHS; OTBET YaCTUYHO TpeOOBaHUSIMU
MaTepual MOJHOCTHIO OTBET B IOCTATOYHOW | OOOCHOBAH M M3JI0KEH
odopmIieH B CTerieHH 000CHOBaH U HEYETKO;
COOTBETCTBUHU C OTJIMYAETCS YETKOCTHIO mMarepuall 4aCTUIHO
TpeOOBaHUSAML. W3II0KEHUS; odopmIteH B
Martepuan opopmiieH B COOTBETCTBHH C
COOTBETCTBHH C TpeOOBaHUSIMH
TpeOOBaHHUSIMH C
HEOOIBITUMHU
HETOYHOCTAMU
4.2.8. Kputepuu olleHUBaHNs pelleHUs 3a1a4
«OTIuaHOY» «XOopouio» «Y noBieTBOpUTENLHO» | «HeynoBneTBopuTenbHO»
[Tpumensier Haxonur Haxonur He 3HaeT HEOOXOAUMBIE
TEOpeTHYECKU I COOTBETCTBYIOIIHE COOTBETCTBYIOIIHE pacyeTHbIe METOANKU H
Martepua JUis IOucKa 3a/1aHUIO 3a/1aHHI0 (bopMyIIBI, HE MOXKET
HeO6XOZII/IMBIX PACUCTHBIC METOANKHU pacYCTHBIC METOAUKHU U HaWTH UX B TOTOBOM
PACYETHBIX METOJIUK U u GopMyIsl ¢ (bopMyIIBI. TEOPETHYECKOM
bopmy. HaBO/ISAIINMH Cy1iecTBeHHOE Marepuane
Crporas YKa3aHUSIMU. HapyLIeHUE HenocnenoBarensHOCTh
MOCJIeJOBATEFHOCTD B HecymectBennoe MOCJIEeI0BATEILHOCTH B B OIPE/ICIICHNH 11aroB
OIIpEe/ICICHHH IIaroB HapylIeHHe OIIPE/ICIICHHH 11aroB BBITIOJTHEHHS 3aJIaHMSI.

BBITIOJTHEHHUS 3aJaHHSI
ITony4yeH npaBUIIBHBII
OTBET Ha MpeJiaracMbie
3a/1a4H, pelIeHue
ITOJIHOE, 00OCHOBAHHOE,
MPEJI0KEHO HECKOJIBKO
BapUaHTOB PEIICHUS

[IOCJIEZI0BAaTEILHOCTH B
OTIpeZieNICHUH 1I1aroB
BBINOJIHCHHS 3a1aHUSL.
[Tosryuen npaBUIbHBIN
OTBET Ha
npeagaracMble 3aauu,
pEILIECHHUE MOJHOE,
000CHOBaHHOE,
MPEIOKEH OUH

BapHUaHT pCHICHUSL

BBITIOJTHEHUS 3aJJaHus.
ITony4eH npaBUIIBHBII
OTBET Ha MpejaaracMble
3aJ1a4yM, HO PELLICHUE HE
II0JIHOE

He nosryuen npaBuibHbIf
OTBET Ha MpeaaraeMbie
3a7auu
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4.2.9. Kputepum olleHUBAHUSA 3HAHMI U YMEHH 110 UTOraM
OCBOEHHS THCIMIIIMHBI

[IpomexyrouHass arrectanusi (UTOrOBBI KOHTPOJb) Ha OYHOH (opme
oOyueHusi TMpPOBOAUTCS B BHUJE KOHTPOJbHOM pabOTBl B XOA€ 3UMHEH
’K3aMEHALIMOHHOM ceccud W U @epeHIUpOoBaHHOrO 3auéra B XOJE JIETHEH
DK3aMEHALMOHHOW CECCHHU C BBICTABIEHUEM UTOTOBOM OLIEHKH 110 JUCLUIIIIMHE.

[IpomexxyTounast arrectanust (MTOTOBBI KOHTPOJbL) HAa 3a04HON ¢opme
oOy4YeHUsl MPOBOJUTCS B BHJE JIOMAIIHEH KOHTPOJIHHOM pabOTHl B XOJ€ 3UMHEM
IK3aMEHALlMOHHONW ceccuu W aud@epeHrupoBaHHOrO 3auéra B XOJE€ JIETHEH
HK3aMEHAIlMOHHOM CECCHU C BHICTABJIEHUEM UTOTOBOM OLICHKU MO JUCLHUILIMHE.

K muddepenumnpoBanHoMy 3au€Ty OMYCKAIOTCS Y4YaIllMECs, YCIEIIHO
BBINIOJIHUBIIME BCE€ BHUJBl OTYETHOCTH, MPEAYCMOTPEHHBIE MO JUCUUIUIMHE
yueOHbIM M1aHOM. B xone nuddepeHurpoBaHHOro 3a4éra NpoBEPSIETCS CTENEHb
YCBOEHHUSI MaTepuaia, yMEHHE TBOPYECKU MBICIUTh U IIOCIEIOBATEIBHO, YETKO U
KpaTKO OTBEYaTh HAa IIOCTABIEHHBIE BOIPOCHI, JIEJaTh KOHKPETHBIE BBIBOJBI U
dopMynupoBaTh 00OOCHOBaHHBIE NpeIokeHHus. OIeHKa OXBAaThIBAET IMPOBEPKY
JOCTHKEHHSI BCEX 3asBJICHHBIX LEJNEW M3y4eHMS AUCLUIUIMHBI U IPOBOAUTCS IS
KOHTPOJISI YPOBHSI NOHMMaHUsl OOYYaIOLIUMUCS CBSI3€H MEXIy pa3jIMYHBIMHU €€
AJIEMEHTaMHU.

3HaHUs, YMEHUS U HaBBIKK 00ydaronuxcs Ha quddepeHIupoOBaHHOM 3a4eTe
OLICHMBAIOTCS T10 NATUOAIUTLHON CUCTEME.

OOmMMH ~ KpUTEpUSIMH,  ONPEACISIONIMMU  OLEHKY  3HAaHMM  Ha
i pepeHInpPOBaHHOM 3a4ETE, SBISIIOTCA:

«OTJIMYHO» «XOpOIIO» «yJIOBJICTBOPUTEJIBHOY «HEYJIOBJIETBOPUTEIIBHO)
HaJIM4YMe TIIyOOKHUX, | HaJWdue TBEPABIX U HaJIM4yle TBEPbIX HaJM4YKe rpyObIX OMUOOK B
HCYEPIIBIBAIOIINX JIOCTATOYHO 3HaHUH B 00beMe OTBETE, HETIOHUMAaHUE
3HAaHUH B 00bEMeE MOJIHBIX 3HAHUU B MPOIAEHHOTO Kypca B CYILLIHOCTH U3JIaracMoro
MPOUIEHHOT O Kypca o0Beme COOTBETCTBUHU C LIETSIMU BOIIPOCA, HEYBEPEHHOCTh U
B COOTBETCTBHHU C MIPOMJIEHHOT O o0OydeHus1, HO HETOYHOCTh OTBETOB Ha
MOCTaBJICHHBIMU Kypca B W3JI05)KEHUE OTBETOB C JIOTIOJTHUTENbHBIE U
MpOorpaMmoi Kypca COOTBETCTBHUU C OIIMOKaMH, HaBOJISIIIIKE BOIIPOCHI
nensiMu o0ydeHus, | UensMu oOydeHUs, | HCIPABISIEMBIMH ITOCIIE
rpaMOTHOE U HE3HAYNTEIIbHbIC JIOTIOJIHUTEBHBIX
JIOTUYECKH OIIMOKY TIPH BOIIPOCOB,
CTpoiHOE OCBELICHUHU HE00X0IUMOCTh
U3II0KEHUE 3a/IaHHBIX HaBOJSIIIUX BOIIPOCOB
Marepuaia Ipu BOIIPOCOB, YETKOE
OTBETE, 3HAHUE U3II0KEHUE
JONOJHUTENBHO Marepuana
PEKOMEHIOBAHHOM
JINTEPATYPHI




