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1. OBIIASI XAPAKTEPUCTHUKA PABOYEIl TPOTPAMMABI
JUCHUIIIAHBI

bJ1.07 EcTecTBO3HaHUE
(MHJEKC, HANMECHOBAHUE JTUCITUTIIMHBI)

1.1. ObsacTh npuMeHeHUus pado4eil NPporpamMmbl

PabGouass mporpamma AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE IHCHbMa
JlemapTrameHTa TOCYJAapCTBEHHON MOJUTHKUA B cQepe MOATOTOBKH pabounx
kagapoB u JI1O «PexomeHanuu mo opraHu3alyu MOJYYSHHUs] CPEIHEro OOIIero
oOpa3oBaHMsI B TMpeAeNiax OCBOCHHS OOpa30BaTENbHBIX MPOrpPamMM CpPEIHETO
npodeccruoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C
y4eToM TpeboBaHu# (elepanbHbIX rOCYJapCTBEHHBIX CTaHAPTOB U MOIy4aeMoOi
npodeccuu Win CrenuanTbHOCTH CpeHEro MpodhecCuOHATBHOTO0 00pa30BaHUs» OT
17 wmapra 2015 1. N 06-259 ¢ ydyeToM TPUMEpPHOM MPOTPAMMBI
o01reo0pa3oBaTenbHON  TUCHUIUINHBL  «EcTecTBO3HaAHUEY», PEKOMEHJIOBAHHOU
denepaibHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YyupexacHueM «dDenepanbHbli
UHCTUTYT pasButus obOpazoaHus» (OPI'AY «DUPO») B kauecTtBe MpUMEPHOU
MpOrpaMMbl JIJIsl peaiu3ali OCHOBHOM MpodecCHOHaIbHON 00pa3oBaTeIbHOM
nporpammbl CIIO Ha 6a3ze ocHOBHOro o0iiero oOpa3oBaHUsA C TMOJYYCHUEM
cpeadero ooOmero oOpa3zoBanusi, npotokol Ne 3 or 21 wurwona 2015 .
(peructpannoHubiii HoMep perien3uu 373 ot 23 utons 2015 r. ®I'AY «DUPO»).
Pabouast mporpaMmMa COOTBETCTBYET TPEOOBAHUSAM K MPEAMETHBIM PE3YJIbTATAM
OCBOCHHMSI JIaHHOM TpeIMETHOM o0O0JacTH, YycTaHOBJIEHHbIM dDenepaibHbIM
rOCYJapCTBEHHBIM  O0Opa30BaTENbHBIM  CTAHJAPTOM  CPEIHEro  OOMIEero
obpazoBanus (yTB. [Ipukazom MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413).

1.2. MecTo IMCHUIUVIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunnnaa «EcTecTBO3HaHNE» OTHOCUTCS K YHMCITY 0a30BBIX TUCIUILIIUH
uKIa obreoopasoBarebHoi moarororku (BJ1.07).

B yueOnom mumane IIICC3 yuebOnas mucnumimHa «EcrecTBo3HaHmE»
BXOJUT B cOcCTaB 0a30BbIX 001I€00pa30BaTEIbHBIX YUYEOHBIX JAMCLMIUINH,
dbopMupyeMbIX U3 00s13aTeNIbHBIX MpeaMeTHbIX o0sacteit ®I'OC cpennero odiero
oOpazoBanus, 115 criennanbHocteit CI10.

1.3. Heqpb U mi1aHupyemble pe3yabTAThl 0CBOCHUSA TUCHHUILIMHBI

N3yuenne aucuuimHbl «ECTECTBO3HAHME» HAIPABJICHO HAa JOCTHXKECHUE
CHENYIOIINX LIEJIEH:

*OCBOCHHE 3HAHUM O COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KApTHHE MHUpa U
METO/IaX €CTECTBCHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BAKHBIMH HICSIMH U
JOCTI)KCHUSMU €CTECTBO3HAHWs, OKA3aBIIMMM ONPEICISIONIECEe BIMSHUE Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTUN;
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*OBJIaJICHNE YMEHHSIMHU MPHUMEHSATH MOJyYCHHbIC 3HAHHS JJS OOBSICHEHUS
SBJICHUH OKPY’KAIOILIEro MUpa, BOCIPUATHS MH(DOPMAIIMN €CTECTBEHHO-HAYYHOTO
U TPO(EecCHOHATBHO 3HAYMMOTO COJEP)KAaHUS; pPa3BUTHE HWHTEIUICKTYaJbHBIX,
TBOPYECKHUX CHOCOOHOCTEH M KPUTHYECKOTO MBIIUICHUS B XOJA€ IPOBEICHUS
IPOCTEHIINX HMCCIEAOBAHUN, aHANIM3a SBICHUN, BOCHPUATHS W UHTEPIPETALUU
€CTECTBEHHO-HAYYHON HHPOpMAIIHH;

* BOCITUTaHHE YOEKJEHHOCTH B BO3MOKHOCTH MMO3HAHUS 3aKOHHOU MPUPOIBI
Y UCIIOJIb30BaHUs TOCTHKEHUI €CTECTBEHHBIX HAYK ISl Pa3BUTHUS LIMBUIU3AIUU U
MOBBIIICHHSI KAUeCTBa )KU3HMU;

* TPUMEHEHHE €CTECTBEHHO-HAyYHbIX 3HAaHUN B NpodecCHOHATHLHON
NESTeTbHOCTH M TOBCETHEBHOM JKM3HM Juia oOecmedeHuss 0e30macHOCTH
KHU3HEIECATEIIbHOCTH; TPAMOTHOTO HCIIOIB30BaHMSI COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbI 37I0POBbS, OKPY>KAIOIIEH CPeIbl.

B pe3ynbpraTe 0CBOEHUS AUCHUIUIMHBI 00yJarouuiics nomkeH yMmeTs (Y):

® [PUBOAUTH  HIPUMEPHl  SKCHEPUMEHTOB  W/WIM  HAOIIOACHUM,
00OCHOBBIBAIOLIMX: ATOMHO-MOJIEKYJISIPHOE CTPOCHHME BEIECTBA, CYIIECTBOBAHUE
AJIIEKTPOMArHUTHOTO TMOJISI U B3aUMOCBSI3b 3JIEKTPUYECKOTO0 M MAarHUTHOTO TIOJIEH,
BOJIHOBbIE M KOPIYCKYJIIPHBIE CBOWCTBA CBETAa, HEOOPATUMOCTh TEILIOBBIX
IIPOLIECCOB, pa30eraHrue rajlakTHK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBHCUMOCTb CKOPOCTHM XHMHYECKOW peakuuh OT TEeMIepaTrypbl U
KaTaJIn3aToOpOB, KIETOYHOE CTPOCHHE KUBBIX opraHu3moB, posb JIHK kax
HOCUTEJSl HACJIEJCTBEHHOW HH(OpPMAaLMM, SBOJIOLNUI0 KUBOM  MHPUPOJBL,
IIPEBPAILICHNUS] DHEPTMM M BEPOSTHOCTHBI XapaKTep IIPOLIECCOB B JKUBOM M
HEXUBOM  IPUPOJE, B3aUMOCBA3b KOMIIOHEHTOB  DKOCHUCTEMBI,  BIIHMSHUE
JeSATEIIBHOCTH YesIoBeKa Ha sKocucTemsl (Y 1);

® OOBSACHATH MPUKIAJHOE 3HAUYECHUE BAXKHEHUIIMX JOCTHXKEHUN B 00J1IacTH
€CTECTBEHHBIX HAyK JJIA: Pa3BUTHs SHEPreTHKH, TPAHCIIOPTA U CPEICTB CBSI3H,
MOJIYYEHUS] CUHTETHYECKMX MAaTEepUaloB C 3aJaHHBIMU CBOMCTBaMHU, CO3IaHUS
OMOTEXHOJIOTUM, JIeUeHUs WH()EKIMOHHBIX 3a00JIEBAHHUM, OXpaHbl OKPYKAIOIIEH
cpensl (Y2);

® BBIJBUTaTh FMIIOTE3bI U MPEAJIaraTe NyTH UX MPOBEPKH; J€1IaTh BBIBOJIBI
Ha OCHOBE OJKCIEPUMEHTAJbHBIX JAHHBIX, MpPEJICTaBICHHBIX B BUAE TIpaduka,
Tabnuibl win quarpammsl (Y3);

e paboTaTh C €CTECTBEHHOHAy4YHOW wuHGOpPMaIlMEll, coepkaiencs B
coobmenusix CMMU, pecypcax NHTepHeTa, HayYHO-NIONYJISPHBIX CTaThsAX: BIAJETh
METOJAMH TIOMCKA, BBIACNIATh CMBICIOBYIO OCHOBY M OLICHHUBATh JOCTOBEPHOCTh
uHpopmanuu (V4);

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

- OLEHKH BIMSHHS Ha OpPraHU3M YEJOBEKA 3JIEKTPOMAarHUTHBIX BOJH M
PaIMOaKTUBHBIX U3TyUYCHHUII;

- BHEPTrOCOEPEIKECHNUS,

- 0€30I1aCHOT0 UCIOJIb30BAHUSI MATEPUAIOB U XUMUYECKUX BEUIECTB B OBITY;
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- popUIaKTUKA MH(EKITMOHHBIX 3a00JIEBaHHM, HUKOTHHOBOM,
aJIKOTOJIbHOW Y HAPKOTUYECKOU 3aBUCUMOCTEM;
- OCO3HAHHBIX JINYHBIX JECUCTBUM MO OXPaHE OKPYKAIOIICH CPEIbl.

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI 00y4YaIOUIUiics TOKeH 3HATh (3):

® CMbICI HNOHATHH: €CTECTBEHHOHAYYHBIN METO]T MO3HaHMS,
AIIEKTPOMArHUTHOE TIOJIE M JJIEKTPOMAarHUTHBIE BOJIHBI, KBAaHT, 3BOJIIOLUS
Bcenennoii, 6onbiioi B3pbiB, CollHEUHAs CHUCTEMa, rajakTHKa, NEPUOIUYECKUN
3aKOH, XUMUYECKasi CBs3b, XHUMHUYECKas peaklus, MaKpOMOJIEKyla, O€oK,
KaraiauzaTop, pepment, aupdepenunanus kierok, JHK, Bupyc, buonornyeckas
IBOJIIOLIMA, OMOpa3sHOOOpazue, KIIETKa, OpraHu3M, MOIYJALHUsA, 3KOCHCTEMA,
ouocdepa (31);

® BKJIAJ  BEIMKUX  YYEHbIX B  (OPMUPOBAHHE  COBPEMEHHOMU
€CTECTBEHHOHAYYHOUN KapTUHBI Mupa (32).
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2. CTPYKTYPA U COAEP/KAHUE JUCIIUITJIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJBI Y4e0HO# padoThl

Bup yae6HO# paboThl

O0BEeM YacoB

MakcumanbHas yueOHast Harpy3ka (BCEro) 153
O0s13aTenbHbIE ayAUTOPHBIE YUEOHbIE 3aHATHUS (BCETO) 153
B TOM YHCJIE:

JIEKIUH (BKJIIOYAsi KOHTPOJIbHYIO padOTy IO UTOraM MepBOro ceMecTpa 114
W3YYEHHUS TUCIUILINHBI)

MIPAKTUYECKHE 3aHATHS (BKJIIOYAs IPOMEKYTOUHYIO aTTECTAIHIO) 39

CamocTtosTenpHas padora o0ydaromierocs (BCero)

B TOM YHCJIC:

IOBTOPCHUC W 3aKpPCIVICHUC paHCC UIYYCHHOIoO Marcpuaja cC
HCIIOJIb30BAHHUEM KOHCIICKTAa JICKIUWHW, PEKOMCHAOBAHHBIX HWCTOYHUKOB H
JIMTCPATYPhI, IOATOTOBKA K IMPAKTUYCCKUM 3aHATHAM

BBHITNIOJIHEHHE pedepara

[Tpomexxyrounas arrectauus B (popme auddepeHnnpoBaHHOTO 3a4éTa MO UTOTaM BTOPOTO

CCMECTPA NU3YUYCHUA TUCHUIIJIMHBI




2.2. TeMmaTu4eckuii MJIAH U COlePKAHUE TUCUMIINHBI

HanmenoBanmne pasaciioB U TEM

Coneprxkanue yaeOHOro MaTepraia u popMbl OpraHU3aIUK JACSITEIbHOCTH
o0yJaromuxcs

O0BeM 4acoB

3HaHUS U YMEHUA,
(dopmHpoBaHHUIO
KOTOPBIX
CIIOCOOCTBYET
3JIEMEHT IPOTPaMMBI

Paznen 1. ®usuka

Tema 1. Beenenue

CopepxaHue yueOHOro MaTrepuana;

Jlekn

1.®u3uka — QyHaaMeHTaIbHas HayKa O IPUPOJE.
EcTtecTBeHHO-HAyUHBIN METO/I TO3HAHUSI, €TO BO3MOXKHOCTHU U TPAHUILIBI
MIPUMEHUMOCTH.

DKCIEPUMEHT U TEOPHsI B MPOIIECCE MO3HAHUS TPUPO/IBI.
MopenupoBanue GU3NIECKUX ABJICHUH U TIpolieccoB. EcTtecTBeHHO-
Hay4Hasi KapTHHA MUpPA U €€ BaKHEUIIINE COCTABIISIONINE.

2.EMHCTBO 3aKOHOB MPHUPOBI U COCTAaBa BELIECTBA BO BeeneHHoil.
OTKpbITHS B (PU3HMKE — OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTUU
MIPOMU3BOJICTBA.

[IpakTueckue 3aHATHS

¥2,V4,31,32

Tema 2. Mexanuka

Cogneprxkanue ydeOHOro MaTepuarna:

Jlekuust

1. Kunemaruxka.

Mexanundeckoe nBmxeHue. Cucrema orcuera. TpaekTopust IBH>KEHHUS.
ITyts. [lepemerienne. PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
CxopocTh. OTHOCHUTEIIBHOCTh MEXaHUUECKOTO IBUKEHUS. 3aKOH
clIokeHus ckopocTe. I'paduxu nBmxenus. CpeaHss CKOPOCTh PU
HEpPaBHOMEPHOM JIBH’)KEHMH. MTHOBEHHAs1 CKOPOCTh. PaBHOYCKOpEHHOE
npsAMOJIMHEHOe NBMKeHue. Y ckopenne. CBoOOOIHOE NaieHUe Tell.
KpuBonunerinoe nBmxeHue. YrioBas CKOpoCcTb. PABHOMEPHOE IBUKEHHE
10 OKPYKHOCTH. L{eHTpOoCTpEMUTEIIBEHOE YCKOPEHHUE.

Junnamuka. Macca u cuna. BzanmogeiicTBrue Tejl. 3aKOHbI JUHAMUKH.
Cunel B mpupoze.

Crioco6b1 n3mMepenus cuil. MiHepumanabpHas cucreMa oTcueTa. 3aKoH

V1,¥3,31,32
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BCEMHUPHOI'O TAroTeHus. HeBecomocTs.

2.3aKOHBI COXpaHEHUsI B MEXAHUKE.

NmMnynbe Tena. 3aKkoH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMKeHHE. MexaHnnueckas padota. MomiHocTh. PaboTa cuibl
TATOTEHUS, CUJIbl YIPYTOCTH U CUJIbI TPEHUS. MexaHndeckasi S3HEpIus.
Kunernueckas sneprus.

Kunernueckas sneprus u padora. [loTeHnuanbHas SHEprus B
rPaBUTAMOHHOM IIOJI€.

[HorenumaneHas sHEPrHs ynpyro AeGopMUpOBaHHOTO Tena. 3aKOH
COXpaHEHHUs MOJTHOW MEXaHUYECKON IHEPIUH.

JemMoHcTpanuu

OTHOCHTEIBHOCTD MEXAHUYECKOTO IBUKEHUS.

Busibl MexaHMYECKOTO ABUKEHHUS.

NuepTHOCTH TEII.

3aBUCHUMOCTh YCKOPEHHUSI T€JIa OT €r0 MAacChl U CUJIbL, AEHCTBYIOLIEH HA
TEJIO.

PaBeHCTBO M IPOTHUBOIIOIOKHOCTH HANIPABJIEHUSI CUJ IEHCTBUS U
IIPOTUBOAECUCTBHS.

HesecomocTs.

PeakTBHOE IBM)KEHUE, MOJIEIIb PAKETHI.

W3meHeHne sHepruu npu COBEpPIICHUN pabOTHI.

[IpakTuueckue 3aHATUS
1. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS OT MACChI TEJIA.

CamocrosTenbHas pabota 00yJaromuxcs

[ToBTOpEHME M 3aKpeniieHNe paHee U3yYEeHHOI0 MaTepuasa ¢
MCII0JIb30BaHNEM KOHCIIEKTA JIEKLIUU, PEKOMEHJOBAHHBIX HCTOUHUKOB 1
JUTEpPaTyphl, HOJTOTOBKA K MPAKTUYECKUM 3aHATHIM

Brinonnenue pedepata

Tema 3. OCHOBBI MOJIEKYJISIPHOM
(bU3MKK ¥ TEPMOJAUHAMUKH

CoJnepkanue yueOHOTO MaTepuana:

Jlexuu

1.MonekynsipHas (pu3mka.

AToMucTHYECKast TEOPHUS CTPOCHUS BemecTBa. Macchl U pa3Mepsl
MouiekyJl. TennoBoe JBUKEHHE YacTHI] BeulecTBa. bpoyHoBckoe
nBwxenue. Uneanbnsiii ra3. Temmneparypa kak Mepa cpeHen
KMHETUYECKOW SHEPTUH YaCTHIl. Y paBHEHHE COCTOSHUS UAE€aIbLHOTO ra3a.
N3zomponieccer 1 ux rpaduxu. OObsICHEHHE arperaTHbIX COCTOSHUHN
BellecTBa U ()a30BbIX MEPEXOI0B MEX]Ty HUMU HA OCHOBE aTOMHO-

V1,¥3,31,32
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MOJICKYJIIPHBIX MPECTaBICHUH.

CB43b MEXY JABJICHUEM U CPEIHEH KHHETUYECKOM SHEPrUeid MOJIEKYJ
raza. Pabora raza. Mojenb xuakoctu. [IoBepXHOCTHOE HATSKEHUE U
cmauuBanue. Kpucraminueckue u amopdusie Beuiectna. JKuakue
KPUCTAJUIBI.

2. TepmoarHaMuKa.

Bryrpennss sueprus. PaboTa u TeriooTaaga Kak criocoObl H3MEHEHUS
BHYTpPEHHEH sHepruu. [lepBblii U BTOPOW 3aKOHBI TEPMOJUHAMUKH.
[Tpunimne! geicTus TernoBbix MamuH. KII/I TennoBeix aBurartenei.
TenioBbIe MAIIMHBI M KX TIPUMEHEHHUE. DKOJIOTHYECKUE MPOOIEMBIL,
CBSI3aHHBIC C MPUMEHEHHEM TEIUIOBBIX MAIIMH U TIPOOJIEMBI
3HEprocOepeKeHusI.

JemMoHncTpanuu

JIBukeHre OpOyHOBCKHUX YaCTHII.

Auddysus.

SIBneHus MOBEPXHOCTHOIO HATSYKEHUS U CMaYMBAHMSL.

Kpucramisl, amopdHbIe BENIECTBA, KUIKOKPUCTALTHICCKUE TEIa.
V3MeHeHre BHYTpEHHEH SHEePryuu Tell IPU COBEPIICHUH PAOOTHI.

[IpakTueckue 3aHATUA
1. HaGnroeHus ¥ OMBITHI, TOATBEPKIAIOIINE ATOMHO-MOJIEKYJISIPHOE
CTPOCHHE BEIIECTBA.

Tema 4. OcHOBEI
AIEKTPOIUHAMHUKHU

CopepxaHue yueOHOro MaTepHana:

Jlekuust

1.OnexTpocraTuka.

B3aumoneiicTBre 3apsoKeHHBIX TeIl. DJIEKTPUUYECKUM 3apsi. 3aKoH
COXpaHEHHUs JEKTPUIECKOTO0 3apsaa. 3akoH Kynona.
DIIEKTPOCTATUYECKOE MOJIE, ET0 OCHOBHBIE XapAKTEPUCTUKH U CBSI3b
Mexay HUMH. [IpOBOAHUKY U U30JIATOPHI B JIEKTPOCTATUYECKOM TIOJIE.
DIIEeKTpHYECKasi EMKOCTh KOHJEHCATOpa. DHEPIHUs JIEKTPOCTATUIECKOTO
TOJIAL.

ITocTostHHBIN TOK. [ToCTOSIHHBIN 35ekTpryecknil ToK. Curita Toka,
HaIpsKEHUE, JIEKTPUUECKOe CONMpOTUBIIeHHE. 3aKkoH OMa 11 yyacTka
LENH U TIOJIHOW 3JIEKTPUYECKOMN LIETH.

Pabota 1 MOITHOCTH MOCTOSTHHOTO TOKA. 3akoH J[xoymns—IJIeHna.
TermoBoe neHCTBUE ANEKTPUUECKOTO TOKA. DJIEKTPUUECKUNA TOK B
pa3IUYHBIX Cpelax.

2. MarnuTtHOe noie.

V1,¥3,V5,31,32
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MarauTHOE 10JIE U €r0 OCHOBHBIE XapaKTEPUCTUKHU. JleiicTBre
MarHUTHOTO TOJIs1 Ha MMPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
Onektpoasurareinb. Cuia Jlopenna.

SIBiieHME ANEKTPOMArHUTHOM MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu. [pasuio Jlenna. Camonnaykiusa. UHIyKTUBHOCTh. DHEpPrust
MarHUTHOTO TOJIA.

JeMoHcTpanuu

DneKkTpu3anus Ted.

B3anmonencTere 3apsyKeHHBIX TElL.

HarpeBanue npoBOJJHUKOB C TOKOM.

OmneiT OpcTena.

B3aumMozeiicTBuE TPOBOJITHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

Pabora anektponBuraresns.

SIBnenune HIeKTPOMArHUTHON MHAYKITUH.

[IpakTHueckue 3aHsATUS
1. COopKa 37IEKTPUIECKON EeNH 1 U3MEPEHNE CHITBI TOKA M HATPSHKCHUS
Ha €€ Pa3JIMYHBIX Y4acTKaX.

CamocTtosarenbHas paboTa 00y4aronuxcs

[ToBTOpEHME 1 3aKperIeHHEe paHee U3YYeHHOro MaTepHana ¢
HCIIOJIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMCH/IOBAHHBIX HCTOYHHUKOB 1
JUTEPATyphl, TOATOTOBKA K IPAKTUYECKUM 3aHATHIM

Brimonnenue pedepara

Tema 5. Konebauus 1 BOJIHBI

CopepxaHue yaeOHOro MaTepHana;

Jlexuun

1.Mexanuueckue KoneOaHus U BOJIHBI.

CBoboanble konebanus. [lepros, yactora M aMIuIMTy1a KOJIeOaHUH.
["apmonnueckue konebanus. MareMaTH4eCKU U IPYKUHHBIA MasiTHUKH.
[IpeBpartiienue sHEPrUK NpU TAPMOHUUECKUX KOJIEOAHUSX.
MexaHndecKkre BOJIHBI U X BUJbL. 3BYKOBBIE BOJIHBI. YJIBTPa3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €ro UCIOJIb30BaHUE B MEIULIMHE U TEXHUKE.
DOneKTpoMarHuTHbIE KosiebaHus U BOIHbI. CBOOOAHbBIE
3IIEKTPOMAarHUTHbIE KOJIEOaHMs.

Koneb6arenbupiii kouTyp. @opmyna ToMcona. BeinykieHHbIE
9JIEKTPOMAarHuTHbIE KojeOaHus. ["apMoHnYecKkre 2JeKTpOMarHUTHbIE
KoyieOaHus1. DeKTpuyeckuii pe3onaHc. [lepeMeHHbIH TOK.
Onektporedeparop. [loaydenue u nepemgada anexTposnepruu. [Ipodiemsl

V1,¥3,¥5,31,32
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SHEProcOEepeKEeHUS.

OJEeKTPOMAarHUTHOE 0JIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH. [[pUHIMIIBI pailnOCBSA3U U TEIEBUICHUS.
Vcnonb30BaHue 37€KTPOMAarHUTHBIX BOJIH PA3JIMYHOrO JUara3oHa B
TEXHUUYECKUX CPEACTBAX CBS3H, MEAUIMHE, IPU U3YUEHUH CBOMCTB
BEILIECTBA.

2.CBETOBBIE BOJIHBI.

Pa3Butue npencraBieHuii o pupojie cBeTa. 3aKOHbI OTPAXKEHUS U
npesnomieHus ceera. Marepdepenuus ceera. Judpakuus cera.
Judpakuuonnas pemerka. [lonspusanus ceta. Jucnepcus caera.
JIunzel. @opmyna TOHKOM JMH3bL. OnTHYECKHE TPUOOPHI.
JlemoHcTparuu

Konebanus MmaTeMaTHUECKOTO U TPYKUHHOTO MasiTHUKOB.

Pabota snekrporeneparopa.

W3nyuenue u npuem 3J1€KTPOMarHUTHBIX BOJIH.

PamnocBs3e.

Paznoxenue 6enoro cBera B CIEKTP.

Wutepdepentys u audpaxius cBeta.

OTtpakeHue U NMpeoMIIEHHE CBETA.

OnTHnyeckue mpruOOpkI.

IIpakTrueckue 3aHATHS
1. U3ydeHue konebaHU MAaTEMaTHYECKOTO MasSTHHKA.

Tema 6. D1eMeHTEI KBAHTOBOI
¢buzukn

Cogneprkanue ydeOHOro MaTepuarna:

Jlekuust

1.KBaHTOBBIE CBOMCTBA CBETA.

PaBHOBecHOe TeroBoe n3nyuenue. KBantosas runoresa I lnanka.
dotoanexkrpuueckuii 3pdext. YpaBHeHHe DUHINTEHHA A1 BHEITHETO
dotoaddexra. Doton. JlaBneHue crera. Jlyaansm CBOWCTB CBETA.
®usuka aroma. Mozaenu crpoerus aroma. OneiT Pezepdopna. [ToctynaTs
bopa. O6bscHeHre TMHEHYaToro CreKkTpa BoJopoia Ha OCHOBE
KBaHTOBBIX NocTys1aToB bopa. Iloromenre u ucnyckanue cBETa aTOMOM.
KBanToBas sHeprus. [IpuHIAN IeHCTBHS U HCIIOIB30BAHKE JIa3epa.
OnTHyeckast CIEKTPOCKOIHS KaK METOJ] U3yUEHHS COCTaBa BEIIECTBA.

2. ®u3nKa aTOMHOTO Si7[pa U 3JIEMEHTAPHBIX YAaCTHII.

CocraB 1 cTpoeHHEe aTOMHOTO siipa. CBOMCTBA AIEPHBIX CUJI. DHEPI U
CBSI3U U JIe(eKT Macchl aTOMHOTrO siapa. PaguoaktuBHOCTB. Busl
paZlOaKTUBHBIX IPEBPAICHUN. 3aKOH PaJIMOAKTUBHOIO pacraja.

V1,V¥5,31,32
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CBolicTBa HOHU3UPYIOIIUX SACPHBIX U3TYy4eHUN. PaguoakTuBHbIE
U3IIy4EHUs U UX BO3ACUCTBHE HA )KUBBIC OPraHU3MBI. S|IEpHBIC pEeaKLUU.
SInepnas sHeprerTuka.

3.DneMeHTapHble YaCTHULIbI.

DyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.

JeMmoHcTpanuu

dorodaddexr.

DOTO3IEMEHT.

Nsnyyenue naszepa.

JIuneiuaTele CIEKTPBI PA3JINYHBIX BEILIECTB.

CueTurK MOHU3HUPYIOIUX U3ITYYEHUH.

[IpakTHyeckue 3aHATUS
1. sy4enune narepdeperHnny u qudpakium CBeTa.

CamocTtosaTenpHas paboTa 00yJaronuxcs

[ToBTOpEHME M 3aKpernieHHe paHee U3yYEHHOI0 MaTepuasa ¢
MCIOJIb30BaHNEM KOHCIIEKTa JIEKIIUU, PEKOMEHJOBAaHHBIX HCTOYHUKOB U
JUTEPATyphl, HOJTOTOBKA K IPAKTUUECKUM 3aHATHIM

Beinonnenue pedepara

Tema 7. BeceneHnHas u eé
3BOITIOLUA

Cogneprxkanue ydeOHOro MaTepuarna:

Jlekuun

1.Ctpoenue u passutue BeeneHHOIA.

Kocmonorus. 3se3asl. TepmosinepHsblii cunTe3. Mozens pacumpsomencs
BcenenHon.

2.Ilpoucxoxnenue COTHEYHOU CUCTEMBI.

[TpoTocomnHie u nporomiaHeTHble oonaka. OOpa3oBaHue MIIAHET.
[TpobGiiema cyiecTBOBaHMS BHE3EMHBIX [TUBHIIM3AIIMM.

3. CoBpemeHHas (u3nyeckas KapTHHA MHpa.

[IpakTueckue 3aHATHS
1. OGpa3oBaHue MIaHET.

¥1,31,32

CamocrosTenbHas paboTa o0yyaronmxcs

[ToBTOpEHUE U 3aKperieHHe paHee U3yYeHHOT0 MaTepuaa C
HCIIO0JIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMECH/IOBAHHBIX KCTOYHUKOB U
JUTEPATyphl, TOATOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonaenue pedepara

Paznen 2. Xumus. OOmias u HeopraHuyeckast XUMUSL.

Tema 8. Beenenue

CopneprxaHue yueOHOTO MaTepraa;
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Jlekus

1. XuMnueckas KapTHHAa MUpa KaK COCTaBHAsl 4aCTh €CTECTBEHHO-
Hay4YHOM KapTUHBI MUDA.

2. Ponbs xumuM B )XM3HU COBpeMEHHOTro obmiecTBa. Hopeitmme
JIOCTH>KEHUS] XMMHUYECKOM HAYKH B IJIAHE PA3BUTHUS TEXHOJIOTUM:
XHMHYECKast TEXHOJIOTUS — OMOTEXHOIOTHS - HAHOTEXHOJIOTHA.
3.IlpuMeHeHne JOCTIKEHUI COBPEMEHHOM XMMHUU B TYMaHUTapHOU
chepe AeATENHHOCTH O0IIECTBA.

IIpakTrueckue 3aHATHS
1. Hogelimue 1OCTHXXEHUSI XMMUUYECKON HAYKH B TUIAHE Pa3BUTHUS
TEXHOJIOTHIA:

CamocTtosaTenbHas paboTa o0y4Jaronuxcs

[loBTOpEHME U 3aKperieHHuEe paHee U3yYEHHOr0 MaTepHaa C
MCIOJIb30BaHNEM KOHCIEKTAa JIEKIIUU, PeKOMEHJOBAaHHBIX HCTOYHUKOB U
JTUTEPATYpPHI, TOATOTOBKA K MPAKTUYECKUM 3aHATHSIM

Brimonnenue pedepara

Tema 9. OCHOBHBIE TOHATHUA U
3aKOHBI XUMUU

Cognepkanue ydeOHOro Matepuana:

Jlekuust

1.IIpenmer xumum.

2.BemiecTBo.

AToM. Monekyna. XUMUYECKUH 3JIEMEHT U (JOPMBI €TI0 CYIIECTBOBAHMUS.
[IpocTeie 1 cnoxHbBIE BellecTBa. AJUIOTPONHS U €€ TIPUYUHBI.
JemoHncTpanus

Habop mopneneli aToMOB U MOJIEKYIL.

3.M3mepeHnue BelecTna.

OcHOBHBIE 3aKOHBI XMMUU. Macca aTOMOB 1 MOJIEKYJI. ATOMHasl €IMHALIA
Macchl. OTHOCUTENBHBIE ATOMHAs U MOJIEKYJIsIpHast Macchl. KonnuecTBo
BEIIECTBA.

[locTrosinHas ABoragpo. MonsipHas Macca. 3akoH ABoraapo. MossipHblit
00BEM I'a30B.

3aKOH COXpaHEHMsI MacChl BELLIECTBA.

[IpakTueckue 3aHATHS
1.Pacyetsl mo xumudeckum popmymnam.

V1,¥3,31,32

CamocrosiTenbHas paboTa 00yJaronuxcs

[ToBTOpEHUE U 3aKperieHNe paHee H3yYSHHOT0 MaTepuaa ¢
UCTIOJIb30BaHUEM KOHCIICKTA JICKIIMU, PEKOMEHIOBAaHHBIX HCTOYHUKOB U
JIUTEPATYpPBl, IOATOTOBKA K MPAKTUYCCKUM 3aHATUAM
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Brimonnenue pedepara

Tema 10. [Tepuonnueckuii 3akon | ConeprkaHue y4eOHOro MaTepuara: 7
u [lepronnueckas cucrema Jleknusa
XUMHUYECKHUX ieMeHToB /[, U. 1.OtkpsiTue [lepuoanueckoro 3akoHa.
Menpeneena Ilepuonnueckas cucrema xumMuueckux 31neMeHToB J[. . MenaeneeBa kak
rpaduueckoe otoOpaskenue [lepuoanueckoro 3akona. [lepuonnueckuit
3aKOH U CUCTEMA B CBETE YUEHUS O CTPOEHUU aToMa. 3aKOHOMEPHOCTHU 5
W3MEHEHUS CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB U XMMHUYECKUX
CBOMCTB 00pa3yeMBbIX 3JIEMEHTAMHU MPOCTHIX U CIIOKHBIX BEIECTB.
2. 3nayenue llepuoanueckoro 3akoHa u Ileproauyeckoit cuCTeEMBI
xuMu4eckux aemMeHToB . 1. MenaeneeBa 1j1st pa3BUTHS HAYKH U V1,¥3,31,32
MNOHUMAHUS XMMHUYECKON KApTUHBI MUpA.
[IpakTuueckue 3aHATUS
Pasznuuansie popmbl [leproaundeckoil CHCTEMbI XUMHYECKHX dJIEMEHTOB /1. 2
H. Meunneneena.
CamocrosiTenpHas paboTa 00yJaromuxcs
[ToBTOpEHME M 3aKpeEIJIEHUE paHEee U3YUYEHHOI0 MaTepuasa ¢
WCIIOJIb30BAaHUEM KOHCIIEKTA JICKIIUU, PEKOMEHIOBAHHBIX UCTOUHUKOB U -
JUTEPATYpPhl, MTOATOTOBKA K MPAKTUYECKUM 3aHATHSIM
Brimonnenue pedepara
Wroro 3a 1 cemectp 69
Tema 11. Ctpoenue BemiecTna Cogneprxkanue ydeOHOro MaTepuarna: 8
Jlexuns
1.IIpupona XMMHUYECKOM CBA3H.
2. Buasl xumuueckol cBsa3u. KoBaneHTHas CBA3b: HEMOJSIPHAS U
nossipHast. lonHas cBsa3b. KaTnoHsl M aHnoOHBL. MeTauinueckast CBs3b. 6
Bonopoanas cBs3b.
3. B3auMoCBsI3b KPUCTAUTMYECKHUX PEIICTOK BEIIECTB C Pa3TUIHBIMHU
TUMAMH XUMUYECKON CBSI3U. V1,V331,32
[IpakTueckue 3aHATHS
1. O6pa3iibl BENIECTB M MATEPUAIIOB C PA3TUYHBIMU THIIAMUA XUMHYECKON 2

CBsI3H.

CamocrosTenbHas pabora 00yJaromuxcs

[ToBTOpEHUE U 3aKpEIUICHHE paHee H3YYEHHOTO MaTepHaa C
UCIOJIb30BAaHUEM KOHCIEKTA JICKIINH, PEKOMEH/JOBAHHBIX HCTOYHUKOB U
JUTEPATYPHI, IIOATOTOBKA K MPAKTHYECKUM 3aHATHIM

Brinonnenue pedepata
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Tema 12. Bona. PacTBopbl

Conepkanue yueOHOTO MaTepuana:

Jlekusa
1.Bozna B npupoe, ObITy, TEXHUKE U Ha IPOU3BOJICTBE.
2. dusnueckre 1 XUMUYECKUE CBOMCTBA BOJIBI.

3an513HI/ITeJII/I BOJbI U crroco0bI ouncTKH. JKecTkas BOJa U €€ YMATYCHUC.

OnpecHeHne BOJbl. ArperaTHbIE COCTOSIHUS BOJIBI U €€ TIEPEXOIbl 13
OJTHOTO arperaTHOro COCTOSHHUS B IPYTOC.

3.PacTBOpeHME TBEpABIX BEIIECTB M Ia30B.

3aBUCUMOCTD PaCTBOPUMOCTU TBCPALIX BCUICCTB U I'a30B OT
Temreparypbl. MaccoBasi 10Jisl BEIIECTBA B PACTBOPE KaK CIIOCO0
BBIPAXKCHUS COCTaBa PacTBOPA.

[IpakTuueckue 3aHATUS
1. ®usnueckue CBOMCTBA BOJBI: TOBEPXHOCTHOE HATSIKEHUE,
CMa4yMBaHUE.

V1,¥2,¥5,31,32

CamocTtosaTenpHas paboTa 00ydJaronuxcs

[ToBTOpEHUE 1 3aKperIeHHE paHee H3yYEeHHOTO MaTepuaia C
HCII0JIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMCHIOBAHHBIX UCTOYHUKOB U
JIUTEPaTyphl, TOJTOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonnenue pedepara

Tema 13. Xumuueckue peakuuu

Cogneprkanue ydeOHOro MaTepuarna:

Jlekuus

1.IToHsiITHE O XUMHUUYECKON pPEaKIINU.

THUIIBI XUMHUYECKUX PEAKIIUH.

2. CKopoCTh peakiuu u (hakTopbl, OT KOTOPBIX OHA 3aBUCHUT. TerioBoi
3¢ (HeKT XUMHUYECKON PEeaKITHH.

3. XuMHYECKOEe PAaBHOBECHE H CITOCOOBI €T0 CMEIICHHS.

JeMoHcTpauun

XUMUYECKUE PEAKIIUU C BBIJIECIIEHUEM TEIUIOTHI.

OOpaTUMOCTh XUMHUYECKHIX PEAKITHA.

[IpakTueckue 3aHATHS

1. 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH pPeakluu OT Pa3IMuHbIX
(bhakTopoB (TeMmepaTypbl, KOHIIEHTPAIIUN BEIIECTB, JCHCTBUS
KaTaJIn3aToOpPOB).

CamocrosiTenbHas paboTa 00yJaronuxcs

[ToBTOpEHME U 3aKpeIICHHE paHee U3YICHHOTO MaTepuana ¢
UCTIOJI30BaHUEM KOHCIICKTA JICKIIMU, PEKOMEHJOBAaHHBIX HCTOYHHKOB U
JIUTEPATYpPBl, IOATOTOBKA K MPAKTUYCCKUM 3aHATUAM
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Brimonnenue pedepara

Tema 14. Heopranuueckue
COCJIMHECHUS

CopepxaHnue yueOHOro Matepuana:

Jlexuus

1.Knaccudukarus HeopraHUIECKUX COCTMHEHUM U UX CBOMCTBA.
OKcubl, KUCIOThI, OCHOBaHUS, COJIM. XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COETMHEHUI B CBETE TEOPUHU
aNeKTpoiiuTUYecKo auccounannu. [louarue o runposnuse coneit. Cpena
pacTBOpOB COJIEH: KHCTas, HeUTpalibHas, eaouHas. BogopoaHbii
nokasaresb pH pactBopa.

2. Metamnbl 1 HemeTasuibl. O0mue Gusndeckre u XUMHUYECKHUe CBOMCTBA
METaJIOB, 00YCJIOBJICHHBIE CTPOCHUEM aTOMOB U KPUCTAJIOB U
MOJIOKEHUEM METAJUIOB B 3JIEKTPOXUMHUYECKOM PsIIy HAIPSHKEHUH.
O6mme ciocoObI mosryyeHust MeTayu1oB. CIUIaBbl: YepHBIC U [IBETHBIC.
Koppo3us MeTanioB U cocoObl 3alIUTHI OT HEe.

Hemeramner. O01mas XxapakTepuCTHKA TIIABHBIX TOATPYIIT HEMETAIIIIOB Ha
npumepe rajgoreHoB. OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
HEMETAJUIOB.

3. Baxneiimme coemnHeHNs METAIJIOB U HEMETAIIJIOB B IIPUPOJE U
XO3SIMCTBEHHOM AESATEIIbHOCTH YEJIOBEKA.

3ammTa OKpy>Karolleil Cpeaibl OT 3arpsi3HEHUS TSHKEJIBIMU METaJllIaMH,
aszora, cepsbl, yriepoja.

JeMoncTpanuu

B3aumoneiicTBue METaUIOB ¢ HEMETAUIaMU (IIUHKA C CEPOii, aTFOMUHUS C
H#o/I0M), pacTBOpaMHU KHCIIOT U HIETOYeH.

I'openue MetamioB (1MHKa, JKeJe3a, MarHus) B KUCJIOPO/IE.
BzaumopeicTBue a30THOW U KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOT €
MEJIBIO.

BoccranoButenbHble CBONCTBAa METAJIOB.

XUMHYECKHE CBOMCTBA COEIUHEHNI METAJIIOB.

[IpakTrueckue 3aHATHS
1.Peakniun oOMeHa B BOJAHBIX PACTBOPAX DJICKTPOJIMTOB.

CamocrosTenbHas paboTa o0ydyaroumxcs

[ToBTOpEHUEe U 3aKpenieHne paHee U3y4eHHOro MaTepHana ¢
MCTIONIb30BaHNEM KOHCIIEKTA JICKIMH, PEKOMEH/IOBAaHHBIX HCTOYHUKOB 1
JUTEPATYPHI, IIOATOTOBKA K MPAKTHYECKUM 3aHATHIM

Brinonnenue pedepata

V1,¥2,V3,¥5,31,32

Pasznen 3. Xumus. Opranuyeckast XUMHSL.
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Tema 15. Oprannueckue
COETMHEHUS

Conepkanue yueOHOTO MaTepuana:

Jlekusa

1.OcHOBHBIE NOHTHSI OPraHUYECKONH XUMHUU U TEOPHUS CTPOCHHUS
OpPraHMYECKHUX COCIUHECHUM.

[Tonsitue nzomepuu. Buibl uzomepun: CTpykTypHas (yrjiepoJaHoro
CKeJleTa, MOJIOKEHHsI KpaTHOM CBSI3M MM (DYHKIIMOHAJILHOW IPYIIIIbI),
npocTpaHcTBeHHas. MHOroo0pasue opraHn4eckux CoeIMHEHHN.
VYranesonopoasl. IIpenenbubie u HeNpeneabHbIE YIIIEBOJOPOIBI.
CrtpoeHue yrieBoJopo10B, XapaKTEPHbIE XUMUYECKHE CBONCTBA
yraesonopoaos. IIpencraBurenu yriaeBogoposoB: METaH, TUIIEH,
aneTuiieH, 6enson. [IpumeHeHue yriaeBo10poi0B B OpraHM4eCKOM
cuHrese. Peakius nonmumepusanuu. Hed s, ra3, kaMeHHbIH yroip —
IIPUPOJIHBIE HCTOUHUKHU YTJIEBOJIOPO/IOB.

2.Kucnopoacoaepxaliye OpraHuueCKue BEIIECTBA.

CnupTbl, KapOOHOBBIE KUCIIOTHI U CII0KHbBIE 3QUPBI: UX CTPOCHUE U
XapaKTepHble XMMHUYECKHe cBoiicTBa. [IpencraBurenu
KUCJIOPOACOAEPKAMX OPIraHUYECKUX COCTMHEHN: METUIIOBBIN U
STWJIOBBIM CIIUPTBHI, INIMLIEPUH, YKCYCHAsI KUCJIOTa. Mblia Kak coyn
BBICIINX KapOOHOBBIX KHCIOT. JKUPBI KaK CIO0XKHBIE IPUPBHI.

VYriieBoabl: TIIIOKO3a, Kpaxmall, LEeJUTHII03a.

A3oTconepikalie OpraHn4eckiue CoeIMHEHNs. AMUHBI, aMUHOKHCIIOTBI,
6enku. CTpoenue u 6uonorndeckas GyHKIUS OeTKOB. XUMUUECKUE
cBoiicTBa OenkoB. ['eHeTHUeCcKas CBA3b MEXKAY KJlacCaMH OpPraHU4YeCKUX
COCIMHEHU.

JeMoHCcTpannu

[Tosryuenue 3TUIEHA U €r0 B3aMMOJEMCTBHE C PACTBOPOM IIEpMaHIraHaTa
Kajusi, OpOMHOM BOJIOM.

Peakiust momydeHus: yKCyCHO-3THIIOBOTO A(Hpa.

KauecTBeHHas peakiiys Ha TIULEPUH.

L{BeTHBIE peakuu OEIKOB.

3. IlmacTmacce! u BosokHa. [ToHsATHE 0 TTacTMaccax. TepMoIIacTHIHbIE
Y TEPMOPEAKTUBHBIE MOIUMEPBI. OTAENbHBIE IPEACTABUTENN
CUHTETHUYECKUX U UCKYCCTBEHHBIX MOJIMMEPOB:
beHnonopopmanbaeruaHbIe CMOJIbI, TOJTUBUHUIXIOPH, Te(IIOH,
LEJUTYJIOU .

[TonsTne o xuMuueckux BoiokHax. HarypanbHble, CHHTETUUECKUE U
VICKYCCTBCHHBIE BOJIOKHA. OTENbHbBIE NPEICTABUTEIN XUMUYECKUX

V12,¥3,31,32
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BOJIOKOH: aIleTaTHOE (TpHUAaLleTaTHBIN MIEJK) U BUCKO3HOE BOJIOKHA,
BUHWIXJIOPU/IHBIE (XJIOPHH), MOJUHUTPUIbHBIE (HUTPOH), IOJIMAMHIHBIE
(KarmpoH, HEWJIOH ), noaud(upHbIEe (JIaBCaH).

JemoHcTpanus

Pasznuunbie BUABI IJIACTMACC U BOJIOKOH.

HpaKTI/I‘ICCKI/Ie 3aHATHUA
1.0O3HaKOMIICHUE C CHHTCTUUYCCKUMU U HNCKYCCTBCHHBIMHU ITOJIMMCPAMU.

CamocTtosTenbHas paboTa 00ydJaronuxcs

[ToBTOpEHME M 3aKperieHNE paHee U3YYEHHOI0 MaTepuasa ¢
MCIOJIb30BaHNEM KOHCIIEKTa JIEKIIUU, PEKOMEHJOBAaHHBIX HCTOYHUKOB 1
JTUTEPATYpPHI, TOATOTOBKA K MPAKTUIECKUM 3aHATHSIM

Brimmonnenue pedepara

Tema 16. XuMus 1 XU3Hb

CopepxaHue yueOHOro Marepuana:

Jlexuus

1.X¥Mus 1 OpraHu3M yeiaoBeKa.

XUMHYECKHUE 3JIEMEHTHI B OpraHu3Me uenoBeka. Oprannyeckue u
Heoprannyeckue BemniectBa. OCHOBHbBIC )KU3HEHHO HEOOXOIUMbIE
COCTMHEHUS: OCJIKH, YTJIEBOIbI, )KUPBI, BATAMHUHBI. Y TJIEBOJIBI —
IJIaBHBIM HCTOYHUK SHEPTUH OpraHu3Ma. Poib )KUpOB B OpraHu3Me.
X0JIeCTEpPUH U €r0 PoJib B 3/10pOBbE YETIOBEKA.

2.MuHepalbHbIe BEIIECTBA B MPOIYKTaX MUTAHUS, MUIIEBbIE JOOABKH.
COanancupoBaHHOE MMUTAHUE.

3. Xumus B ObITY.

Bopa. KauectBo Boabl. Moromue u ynctamue cpenacrna. [Ipasuia
0e30macHol paboThI CO CpeACTBAMH OBITOBOI XUMUHU.

[IpakTueckue 3aHATHS
1. Onpenenennie kauecTBa BOJbI

¥2,¥4,V5,31,32

CamocTosTenbHas paboTa o0yyaronmxcs

[ToBTOpEHUE U 3aKpenieHre paHee U3y4eHHOro MaTepHana ¢
HCIIO0JIb30BAHHUEM KOHCIICKTA JICKIUH, PCKOMEH/IOBAHHBIX KCTOYHUKOB 1
JUTEPATypBl, TOATOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonaenue pedepara

Pasnen 4. buonorus

Tema 17. buonorus -
COBOKYITHOCTb HAYK O KUBOH
npupoae. MeToabl HAy4YHOTO
MO3HAHUS B OMOIOTHH

Cozeprkannie yueOHOTO MaTepuaa:

Jlekuus
1.)KuBast mpupoa Kak 00BEKT U3yUeHUsT OMOJIOTHH.
MeToap! HccIe0BaHus )KUBOM IPUPOJIBI B OMOJIOTHH.

v2,V4,31,32
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2.0mnpeneneHue KU3HHU (C IPUBICUYEHUEM MaTepuaa U3 paseiioB
(GU3UKY U XUMUN).

3.YpoBHH OpraHU3aIUH KU3HH.

JeMoHcTpanuu

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBIL.

[TpakTuyeckue 3aHATHS
1. YpoBHU Opranuzanuu XU3HU.

CamocTtosTenbHas paboTa 00ydJaronuxcs

[ToBTOpEHME M 3aKperieHNE paHee U3YYEHHOI0 MaTepuasa ¢
MCIOJIb30BaHNEM KOHCIIEKTa JIEKIIUU, PEKOMEHJOBAaHHBIX HCTOYHUKOB 1
JTUTEPATYpPhI, TOATOTOBKA K MPAKTUYECKUM 3aHATHSIM

Brimmonnenue pedepara

Tema 18. Knetka

CopepxaHue yueOHOro MaTrepuana;

Jlekuus

1.Mctopust u3ydeHus KJIE€TKH.

OcHoBHBbIE TIOJI0KEHUS KIETOYHOM Teopuu. KieTka - ctpykTypHO-
dbyHKIIMOHaIbHAS (3JeMEeHTapHas ) eMHHIIA KU3HU.

Crpoenue kneTku. [IpokaproThl U 3yKapuOThl — HU3LINE U BHICIINE
KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIIETKH
sykapuoT. [loBepxHOCTHBIH anmapar. CxeMaTH4YHOE ONTUCaHHE
KHUJIKOCTHO-MO3aWYHOM MOJIeNIN KJIETOUYHBIX MEMOpaH.

[uronnasma — BHYTpEHHSS cpella KJIETKH, OPTaHOUIbI (OpraHeslbl).
Knerounoe sapo. @yHKus sapa: XpaHEeHUE, BOCIIPOU3BEIECHUE U
nepegava HacJlIeICTBEHHOW NH(OpMAaLIUY, PETYIISIUsS XUMUYECKON
AKTUBHOCTH KJIeTKU. CTpyKTypa 1 (PyHKIIMH XpOMOCOM. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI.

2.MarepuaiabHOE €IUHCTBO OKPYXKAIOIIEro MUpa U XMMUYECKHH cocTaB
JKUBBIX OPraHU3MOB.

3. buonornueckoe 3Ha4eHHE XUMUYECKUX 1eMeHTOB. Heoprannueckue
BEIIeCTBa B COCTaBe KJIETKH. Poiib BOJIbI KaK pacTBOPUTEIISE U OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH cpeibl Oprann3mMoB. Heoprannuecknue OHBI.
YrneBoas! U munuabl B kiaeTke. CTpykTypa U Onosiornyeckue GyHKIIMU
6eK0oB. AMUHOKHCIOTBI — MOHOMEPHI 0eNIKOB. CTpoeHHEe HYKJIEOTH IOB
U cTpykTypa nonunykiaeotuaubix neneid JJHK u PHK, ATO®.

Bupycer u 6akrepruodaru. Heknmerounoe ctpoeHue, ;KU3HEHHBIA UK U
€ro 3aBHCUMOCTb OT KJIETOUHBIX (OPM KHU3HH. Bupycel — Bo30ynuTenu
nH(}EKIMOHHBIX 3a001eBaHUM; TOHsATHE 00 OHKOBHUpYycax. Bupyc

V1,¥2,¥3,¥5,31,32
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ummyHoaedunura gyenoseka (B1Y). [Ipodunaxtuka BUY-undexunn.
JeMoHcTpanuu

CrpoeHnne MoJIeKyIbl OemKa.

Ctpoenue monekynsl JJHK.

CrpoeHue KIeTKH.

CtpoeHue KIETOK MPOKApUOT U FYKApHUOT.

Crtpoenue Bupyca.

[TpakTuyeckue 3aHATHS
1.HabGnroneHue KJIeTOK pacTeHUH U KUBOTHBIX O] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax U UX OINMCaHUeE.

CamocrosiTenpHas paboTa 00yJaromuxcs

[ToBTOpEHUE U 3aKpEIUICHHE paHee H3YYEHHOT0 MaTepHaa C
HCII0JIb30BAHUEM KOHCIICKTA JICKIMH, pPCKOMCHAOBAHHBIX HCTOYHUKOB 1
JUTEPATYPBI, IIOATOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonnenue pedepara

Tema 19. Opranuzm

Cognepxkanue ydeOHOro Marepuana:

Jlexnusa

1.Opranusm - equHOE IeIOoe.

Mmuoroo6pasue opranuzMoB. OOMeH BEIIeCTBOM U YHEPTHEH ¢
OKpY>KaIoIel cpeioi Kak HE0OXO0UMOE YCIOBHE CYIIECTBOBAHUSI JKUBBIX
CHUCTEM.

CnocoOHOCTh K CAMOBOCTIPOU3BEACHUIO — OJ[HA U3 OCHOBHBIX
0COOCHHOCTEH JKMBBIX OpraHU3MOB. J/leneHne KIeTKH — OCHOBa POCTa,
Pa3BUTHSA U Pa3MHOXKEHUST OpraHu3MoB. becnonoe pa3MHoOKeHHE.
[TonoBoii mpotiecc 1 nMojaoBoe pa3MHOkeHue. OMI0/10TBOPEHHE, €TO
OMOJIOTHYECKOE 3HAUYCHHE.

2.ITonsiTue 00 MHIMBUYaTbHOM (OHTOTEHE3), IMOPHOHATEHOM
(aMOpuoOreHes) U NoCTIMOPUOHAIBHOM Pa3BUTHH.

WNHnuBuayanbHOE pa3BUTHE YEIOBEKA U €70 BO3MOXKHBIE HAPYILICHHUS.
3. OOGmue mpencTaBieHUs O HACIEACTBEHHOCTH U U3MEHYMBOCTH.
I'eneTnyeckas TEpMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH
HacsenoBanus. HacrnenmoBanue Mpu3HaKoB y YenoBeka. [lomoBbie
xpomocoMbl. CIIENIEHHOE ¢ ITOJIOM HacieaoBanue. Hacnencreennbie
00Je3HN YeI0BeKa, UX MPUYNHBI U npodunakTika. CoBpeMeHHbIE
MPEJICTABICHUSI O TEHE U TEHOME.

I'eneTnueckue 3akoHOMEpHOCTH M3MEeHYNBOCTH. Knaccudukarust popm
M3MEHYUBOCTU. BiusiHne MyTareHoB Ha OpraH13M YeJIOBeKa.

V1,¥2,V3,¥5,31,32
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[Ipenmer, 3agaun 1 METO/IBI CENEKIMU. | eHeTHYECKHE 3aKOHOMEPHOCTH
cenekuuu. Yuenue H. 1. BaBunoBa o meHTpax MHOTO0Opa3us u
MIPOUCXO0KICHUS KYJIbTYPHBIX pacTeHuil. buorexnonorus, ee
JIOCTUKEHHUS, IEPCIIEKTUBBI Pa3BUTHSL.

JeMoHCcTpanyuu

OOMeH BellecTB U MpeBpallieHnue HEPTUH B KIIETKE.

Henenue kieTku (MUTO3, MEH03).

Crioco0ObI 6ECI0JIOro pa3MHOKEHUS.

Orm1010TBOPEHHUE Y PACTEHUHN U )KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnenctBennsie 60s1€3HM YeI0BEKa.

Bnusinue ankorosin3ma, HApKOMaHUH, KypeHHs Ha HACIIeJICTBEHHOCTb.
Myranun.

MonudukanronHas ”3MEHYUBOCTb.

Lentpsl MHOTOOOpa3Us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI.
HckyccTBeHHBIN 0TOOP.

WccnenoBanus B 001actu OMOTEXHOIOTHH.

IIpakTyeckue 3aHATUA
| .Pemenune 351eMEHTapHBIX TEHETUYECKHX 3aay.

CamocrosTenbHas pabora 00yJaromuxcs

[ToBTOpEHME M 3aKpeniieHHe paHee U3yYEeHHOI0 MaTepuasa ¢
MCIIOJIb30BAaHNEM KOHCIIEKTA JIEKLIUU, PEKOMEHI0BAaHHBIX UCTOYHUKOB U
JUTEPATyphl, HOJTOTOBKA K MPAKTUYECKUM 3aHATHIM

Beinonnenue pedepara

Tema 20. Bun

Cogneprkanue ydeOHOro MaTepuarna:

Jlexus

1.2BomIOLIMOHHAS TEOPHUS U €€ POJIb B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBCHHO-HAyYHOW KapTUHBI MUPA.

Bupn, ero kpurepun. [lonmymnsius Kak CTpYKTypHas eUHUIIA BUIA U
sBororiK. CHHTETHYECKAs TCOPHST SBOJTFOINH. [[BUXKYIIHE CHIIBI
HBOJIIOLIMU B COOTBETCTBUU C CUHTETHYECKOM Teopuei sBooruu (CTI).
['eHeTHYECKUE 3aKOHOMEPHOCTH IBOJIIOIIMOHHOTO TIPOIIecca.
2.Pe3ynbTaThl 2BOJIOLUU.

CoxpaHeHue MHOT00Opasus BUIOB KaK OCHOBA YCTOWYUBOTO Pa3BUTHS
ouocdepsl. [Ipyunnbl BEIMUpaHus BUIOB. buojorndyeckuii mporpecc u
OMOJIOTUYECKHIA perpecc.

['unoTe3sr MPOUCXOXKACHUS KU3HU. Y CIIOKHEHUE KUBBIX OPTaHU3MOB Ha

V1,¥3,31,32




22

3emJie B IPOLIECCE IBOJIIOIMHU. AHTPOIIOTE€HE3 U €r0 3aKOHOMEPHOCTH.
Jloka3zaTenbcTBa POJCTBA YEIOBEKa C MICKOMUTAIOIIUMHY KUBOTHBIMH.
3.Oxonorndeckue GaKkTopsl aHTPOMOTEHE3A.

YcnoxHeHne NOMyISIIUOHHON CTPYKTYpPhI BUA, U3TOTOBJICHUE OPYAUiA
TpyZa, IEpeXo/ OT PaCTUTEIBHOI0 K CMEILIAHHOMY THUILY ITUTaHMS,
ucnoib30Banue orus. [losBneHNe MBICIUTEIBHOM JESTENbHOCTH U
YWICHOpa3aenbHOM peun. [IponcxoxieHne 4yenoBeueckux pac.
JeMoHcTpanuun

Kpurepuu Buna.

JIBUKyIIIHE CUJIBI DBOJIIOLIMH.

Bo3HnukHOBEeHHE 1 MHOTOOOpa3ue MPUCIIOCOOICHHIH Y OPTaHU3MOB.
Penxue u ncuesaronine BUIbL.

JIBH>KyIllME CHIIBI aHTPOITOT€HE3A.

[TpoucxoxaeHne 4enoBeKa U 4eJI0BEYECKUX pac.

[IpakTrueckue 3aHATHS
1.Omnucanue ocobeli Buaa no MophoIoruiecKkoMy KpUTEPHUIO.
2. [omynsiiyst - CTPYKTypHAasi €IMHALIA BUA, CTUHHUIIA SBOJTFOITHIH.

CamocrosTenbHas pabora 00yJaromuxcs

[ToBTOpEHME M 3aKpeniieHNe paHee U3yYEeHHOI0 MaTepuasa ¢
MCII0JIb30BaHNEM KOHCIIEKTA JIEKLIUU, PEKOMEHJOBAHHBIX HCTOUHUKOB U
JUTEPATyphl, HOJTOTOBKA K MPAKTUUECKUM 3aHATHIM

Beinonnenue pedepara

Tema 21.9xocucTeMBbl

Cogneprkanue ydeOHOro MaTepuarna:

Jlekuust

1.ITpenmer u 3a1a4M SKOJIOTUU

VYuenune 00 skomornueckux (HakTopax, ydeHHE 0 coo0IecTBax
OpraHu3MOB, yueHHe 0 6nocgepe. IKonoruueckue GakTopsl,
0COOEHHOCTH MX BO3JIEHCTBUS. DKOJIOTHIECKAsI XapaKTEPUCTHKA BU/IA.
[Tonsarue 06 sxonornyeckux cucremax. Llenu nutanus, Tpopuueckue
YPOBHH.

Buoreonenos xak sxocucrema. broreHos nu 61oTon kKak KOMIOHEHTHI
OHnoreoreHo3a.

2.buocdepa — rimobanbHas 3KOCUCTEMA.

VYuenue B. U. Bepnanckoro o 6uocdepe. Ponb )KUBBIX OpraHu3MoOB B
ouocdepe. buomacca. buomornueckuii KpyroBopoT (Ha mpumepe
KpyroBopora yriiepoaa). OCHOBHbIE HalIpaBJICHUs BO3ACUCTBUS YEIOBEKA
Ha Onocdepy.

V1,¥3,¥5,31,32
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3. Tpanchopmanust eCTeCTBEHHBIX IKOJIOTHIECKUX CUCTeM. OCOOCHHOCTH
arposKocucTeM (arporieHO30B).

JleMoHCcTpanuu

MeXBHI0BbIE OTHOLICHHUS: TAPA3UTU3M, XHIIHUYECTBO, KOHKYPEHIIHS,
cUMOMO03.

SpycHOCTh PacTUTENBHOIO COOOIIECTRA.

Kpyrosoport yriepozaa B 6uocdepe.

3anoBeIHUKH U 3aKa3HUKU Poccun.

[IpakTrueckue 3aHATUA
1.CocraBieHue cxeM Mepeaayu BelecTB U dHepruu (Leneil muTanus).
2. Dxojoruveckre (pakTophl U MX BIUSHUC HA OPTAHU3MBI.

CamocTtosaTenbHas paboTa o0y4Jaronuxcs

[ToBTOpEHME U 3aKpEIJICHUE paHEe U3YUEHHOI0 MaTepuaa ¢
MCIOJIb30BaHNEM KOHCIEKTAa JIEKIIUU, PeKOMEHJOBAaHHBIX HCTOYHUKOB U
JTUTEPATYpPHI, TOATOTOBKA K MPAKTUYECKUM 3aHATHSIM

Brimonnenue pedepara

[IpomexxyTouHas arrecrauus

[To uToram BTOpPOTro ceMecTpa U3ydeHHsI TUCIUTUTAHBI:
JuQhepeHIIMPOBAHHBIN 3a4eT

Wroro 3a 2 cemecTp

82

Bcero

153
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3. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

KaOuHeT ecTeCTBeHHOHAYYHBIX JUCHHUIJINH.

- Pabouee Mecto nipenogaBarens (CTOI, CTY);

- Me0Oenb yYeHnIecKas;

- JIoCKa JIJIsl MUChMa MEJIOM,

- KHWOKHBIN mKad;

- UH(QOPMAIMOHHBIN CTEH,

- TeMaTUYECKUE CTEHJIbI;

- JIEMOHCTPAITMOHHBIC TIIAKATHI « DJIICKTPUUECKHUE H3MEPEHUSY;
«DNEKTPOU3ZMEPHUTEIBbHBIE TPHOOPHD»; « DU3UIECKUE BETUIHHBI U €AMHUITBI
U3MEPEHUsS»; « YTOJOK PU3HKN», « Mup riazamMmu QU3NKN», « IIEKTPOXUMUYECKHMA
PSAI HAPSDKEHUST METAIIIOBY, «PacTBopuMOCTh codeity, « Tabnuna Menaeneesay,
«YTOJIOK XUMUNY, «Psi1 37€KTpOOTpHUIIATEIbHBIX HEMETAIIIIOBY, « IBOJIOLIUS
pactuTenbHOro Mupay, «LlapcTBo sxuBoit npupoey, «llapcTBo pacTeHui»,
«DBOJIOIHS ’KUBOTHOTO MUPA», MAHOMETP KUIKOCTHBIN (J€MOHCTPAIIMOHHBIN);

- Oapometp-anepous bP-52;

- pubop I AEMOHCTPAITUU B3aMMOICHCTBHSI SJIEKTPUICCKUX TOKOB;

- 1pubOop JJIsl AEMOHCTPAIUH JIEKTPOMArHUTHOM UHTYKIIUU (TOKHU
OYKO);

- nmabopatopHslii Habop «lccrenoBanne U30MPOIIECCOB B ra3axy;

- JIEMOHCTpAITMOHHBIC yUeOHBIC TUIAKATHI;

- KOMIUIEKT MOPTPETOB /JIsi KaOUHETa OMOJIOTHH;

- mukpockon KS—is DuosoTMRS;

- COOpPHHK JEMOHCTPALIMOHHBIX ONMBITOB «IIIKOIBHBIN XUMUYECKUI
IKCIIEPUMEHT.

3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHHU, HCIIOJIb3yeMble NPH O0CYLIeCTBICHUMN
00pa30BaTeJIbHOIO NMPOLECCa MO IUCUUIIIINHE

Jlns  oOecriedeHUs:  Ka4eCTBEHHOTO  O0Opa30BaTEIILHOTO  TpoIliecca
NPUMEHSIOTCS CIISIYIOIIUEe 00pa30BaTeIbHBIC TEXHOJIOTHU:

TpanuioHHbIC: TPATUIIMOHHAS JICKIUSA, JICKIUA-TIPE3CHTAINS, JICKIIHS-
JTUAJIOT, IPAKTHYECKOE 3aHATHE C YCTHBIM OIPOCOM, TECTUPOBAHUE;

HHTepakTHBHBIC ¥ WHHOBAIIMOHHBIC: MPOOJEMHBIC JICKIIUH, JEMOHCTPALINN

U ap.
3.3. HuopmanuonHoe odecrnedeHne 00y4eHust

3.3.1. OCHOBHbBIE UCTOYHUKH
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1. EcrectBo3nanme. 10 knacc: yaeOHUK a1 o01ieoOpa3oBat. OpraHu3aIim:
6azoBbiii ypoBenb / [M.FO.Anekcamunua,K.B. T'anaktuonos, W.C. JImutpueB u
np.]; mox pea. M.1O. Anekcammnoil.-4 uza.-M.:

ITpocsemenne,2018.-271. ISBN 978-5-09-058188-2.

2. EcrectBo3nanue. 11 kmacc: yude0. s oOmieoOpa3oBaT. OpraHU3allHiA:
0azoBbiii ypoBeHb /[M.}O. Anexcammna, K.B. T'amaktuonoB , A.B. Jlsamies,
M.A.llaranos]; nox pea. N.1O. Anekcammnoit.-4 uza.-M.:

[Tpoceemenne,2018.-256 c. ISBN 978-5-09-060067-5.

3.2.2. /lonoJiHUTENbHBIE HCTOYHUKH

1. Crpensuuk, O. H. EcrtectBo3Hanue : yueOHOE mocoOue sl CpeIHEero
npodeccuonansaoro oopazosanus / O. H. Ctpenpauk. — MockBa : M3gaTenbeTBo
FOpaiit, 2020. — 223 ¢. — (IIpodeccuonanbroe obpazoBanne). — ISBN 978-5-
534-03157-7. — Texkct : snekrpoHHblii // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/448851 (nata oOpamenus: 01.03.2021).

2. T'openoB, A. A. EcrecTtBo3HaHue : ydeOHOE TOcoOHe IS CPEIHEro
npodeccuonansHoro oopaszoBanus / A. A. I'openoB. — 4-e uza., nepepad. u JOII.

— Mocksa : MznarensctBo IOpaiit, 2020. — 355 ¢. — (IIpodeccunonansHoe
obpazoBanue). — ISBN 978-5-534-10214-7. — Texkct : anextpoHHsii // DbC
FOpaiit [caitit]. — URL: https://urait.ru/bcode/448999 (mata oOparmieHus:
01.03.2021).

3.3.3. Ilepeuenb uH(POPMALMOHHBIX pecypcoB ceTH «AHTEpHET»

1. www.class-fizika.nard.ru («KmaccHast tocka st JTFOOO3HATEIBHBIX) ).

2.  www.physiks.nad/ru («®u3uka B aHUMAIHASIX» ).

3. www.interneturok.ru  («Bumeoypoku 1o mpeamMeTaM  IIKOJBHOM
IIPOrPaMMBbD»).

4.  www.chemistry-chemists.com/index.html  (3nekTpoHHBIH  KypHAT
«XUMUKHU U XUMUS»).

5. www.pvg.mk.ru (omumnuana «ITokopu BopoObeBbI TOphI»).

6. www.hemiwallstru («Xumus. OOpa3zoBaTenbHBIA  caiT  JyIs
IIKOJIbHUKOBY ).

7. www.alhimikov.net (O6pa3oBaTenbHbBIN CAaUT I MTKOJIHHUKOB).

8.  www.chem.msu.su (21ekTpoHHas OMOINOTEKA IO XUMHH ).

9.  www.hvsh.ru (kypHan «XuMus B IIKOJIE»).

10. www.hij.ru (xypHaI «XUMHS U KUZHBY).

11. www.biology.asvu.ru (Bcst Ouonorusi. CoBpeMeHHasi OMoJIorusi, CTaTbH,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Enunoe OKHO JOCTyTa K
oOpazoBaTeabHbIM pecypcam MHTepHeTa 1o 6uoyiorun).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUILIAHBI

4.1. @opMbI 1 METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUeHMsI

Pe3ynbrarel 00yueHus

(DOpMBI M METOABI KOHTPOJIA 1
O CHKHU

3HaHUE CMbICIa TMOHATUM: €CTECTBEHHOHAYYHBIH METO]
MO3HAHHUSI, DJIEKTPOMAarHUTHOE II0J€ U DJIEKTPOMAarHUTHBIE
BOJIHBI, KBaHT, JBOJNIONHS BceneHHOW, OOMBINON B3PHIB,
ConHeyHass cucTeMa, TrajakTUKa, IEPUOJWYECKHM 3aKOH,
XUMHUYECKasl CBSI3b, XMUMHUYECKas peakilusi, MaKpoMOJEKya,
Oenok, KaranmuzaTtop, ¢epmeHt, auddepeHnnanus KIEeTOK,
JIHK, Bupyc, Omonoruveckasi 3BOJIONHNS, OMOpazHOoOpasue,
KJIETKa, OPTaHU3M, MOMYJISIINS, SKOCUCcTeMa, brocdepa

- TECTHUPOBaHUE

- OIICHKA 32 JOMAIIHIO0
KOHTPOJIbHYIO paboTy (1y1st
3204HOM (HhOpMBI OOYUCHHST)
- KOHTpOJIbHAs paboTa

- pedepar

3HaHWEe BKJIAJa BEIMKUX YYCHBIX B (HOPMHUpPOBAHHE
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpA.

- KOHTpOJIbHAs paboTa

- OIICHKA 32 JIOMAIIHIO0
KOHTPOJIBHYIO pa0oTy (1715t
3a049HON (hOPMBI O0yUECHUS)

- pedepar

VYMeHue NpUBOAUTH INPUMEPbl  SKCIEPUMEHTOB  W/WIH
HaOJI0/IeHU, O0OOCHOBBIBAIOLMX: ATOMHO-MOJIEKYJISIPHOE
CTPOCHHE BEILECTBA, CYIIECTBOBAHUE 3JIEKTPOMATHUTHOIO
IOJII ¥ B3aUMOCBSI3b 3JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
BOJIHOBBIE U KOPIIyCKYJISIpHBIE CBOMCTBAa  CBeETAa,
HEoOpaTUMOCTh TEIJIOBBIX MPOLIECCOB, pa30eraHne rajJakTuk,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT CTPYKTYpPbl MOJIEKYII,
3aBUCUMOCTh ~ CKOPOCTM  XUMHMYECKOM  peakuuu  OT
TEMIIEPATYPHI U KaTaJIN3aTOPOB, KIETOYHOE CTPOCHUE JKUBBIX
oprauu3moB, poab JIHK kak HocuTenss HaciaeaCTBEHHOMN
UHPOPMALIMHY, 3BOJIOLUI0 XKUBOW MPUPOJBI, MNPEBPALICHUS
DHEPIUH U BEPOATHOCTHBIM XapakTep IMPOLIECCOB B KUBOU H
HEXMBOW NPUPOJE, B3aUMOCBI3b KOMIIOHEHTOB 3KOCHCTEMBI,
BJIMSTHUE JIEATEIbHOCTH YEJIOBEKa Ha YKOCHCTEMBbI

- TECTUPOBaHUE
- OIICHKA 32 JOMAIIHIO0
KOHTPOJIBHYIO pa0oTy (1715t
3a049HON (hOPMBI O0yUECHUS)
- KOHTpOJIbHAs paboTa

- pacu€THO-rpaduvecKue
paboTsl

- peleHue 3ajgau

YMeHue OOBACHATH MPUKIAJAHOE 3HAYEHHE BaKHEMIINX
JOCTMDKEHUI B O0JIACTH €CTECTBEHHBIX HAYK JUIS: pa3BUTHS
DHEPreTHKH, TPAHCIOPTa W CPEIACTB CBS3M, MOJyUYEHUS
CUHTETMUYECKUX MAaTepHalloOB C 33JaHHBIMU CBOWMCTBAaMHU,
CO37aHMUsI  OMOTEXHOJIOTUH,  JieueHUs  HMH(QEKIMOHHBIX
3a00JIeBaHN, OXpaHbl OKpYXKaroIei cpeibl

- TECTUPOBaHUE
- OLIEHKA 3a JOMAIIHIOO
KOHTPOJIbHYIO paboTy (J1st
3a049HOM (POPMBI O0yUEHUS)
- KOHTpOJIbHAas paboTa

- pacuétHo-rpaduueckue
paboThI

- pelieHue 3aaay

YMeHue BblIBUTaTh TUIIOTE3bl M NpemaraTb IYTH HX
MPOBEPKH; JIeJIaTh BBIBOJIbI HA OCHOBE JKCIIEPUMEHTAIbHBIX
JMAHHBIX, TPEJCTABICHHBIX B BHJAE rpaduka, TaOMHIBI WIH
JIAarpaMMbl

- KOHTpOJIbHas paboTa

- OIICHKA 3a JOMAIIHIOO
KOHTPOJIbHYIO paboTy (7151
3a049HON (POPMBI O0yUEHUS)
- pedepar

- pacuétHO-rpaduuecKue
paboThI

YMenue paboTaTh C €CTECTBEHHOHAy4YHOH HHQOpMaIei,
conepxanieiics B coobumenussx CMMU, pecypcax MHrepHeTa,

- KOHTpOJIbHAs paboTa
- OIICHKA 32 JOMAIIHIO0
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HAYYHO-TIOMYJISIPHBIX CTAaThsX: BIIQJAECTh METOJAMH ITOWCKAa,
BBIJICTISITh CMBICIIOBYIO OCHOBY M OIICHHBATh JIOCTOBEPHOCTH
nHpopmanuu

KOHTPOJIBHYIO paboTy (s
3204HOM (HhOpMBI OOyUCHHST)

- pedepar

YMeHue HCIoyib30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHUS B
IIPAKTUYECKOMN AEATEIbHOCTH U MIOBCEIHEBHON KU3HU JJIS:
- OLICHKH BIIUSIHUSA Ha OpraHu3M YeJI0BEKa

QJICKTPOMAruuTHLIX BOJIH U PAIMOAKTHBHBIX HBqueHHﬁ;

- B3HeprocOepeKeHus;

- 0e30IacHOr0 HCIOJb30BaHUs MaT€pralioB U XHUMHUYCCKHUX

BEIICCTB B OBITY;

- PO UITAKTUKHI WH()EKITNOHHBIX
HUKOTHHOBOM, aJIKOIOJIbHOM u
3aBUCHUMOCTEH;

- OCO3HAHHBIX JIMYHBIX JCHCTBUU II0 OXpaHE OKPYKArOLIEH

Cpeibl.

3a00JIeBaHUH,
HAapKOTHYECKOU

- TECTHUPOBaHUE

- OIICHKA 32 JOMAIIHIO0
KOHTPOJIbHYIO paboTy (I1y1st
3204HOM (HhOpMBI OOyUCHHST)
- KOHTpOJIbHAs paboTa

- pedepar

4.2. MeToanuecKue MaTepHaJbl, oNpee/siioliye mMpoueaypbl OleHMBaHKsI
YPOBHSI CPOPMHUPOBAHHOCTH 3HAHUUA U YMEHUM

4.2.1. Kputepuu oueHUBaHHUA MPAKTHYECKON padoThI

«OTInYHOY

«Xopoio»

((y,Z[OBJ'IeTBOpI/ITeHLHO »

«Hey,I[OBJ'IeTBOpI/ITCHBHO »

Co0Imro1aeT TOTHOCTBIO
BECh aJITOPUTM
BBITIOJTHEHHS PAOOTHL.
Co0Imro1aeT TOTHOCTHIO
MpaBUjIa TEXHUKH
06e30macHOCTH.
‘YMeeT nojb30BaThCs
71a00paTOPHBIM
obopynoBaHueM U
peaKkTUBaMU.
Jocrturaer
MOCTaBJICHHBIX B padOTe
Hesei.

Jaér npaBuibHOE
000CHOBaHME
MOJTYICHHBIX
pe3ynbTaToOB Ha OCHOBE
3HAHUSI TEOPHUH.
JenaeT npaBuibHbIE

Co0mro1aeT MOJIHOCTLI0
BECh AIITOPUTM
BBITIOJTHEHHS PAOOTHI.
Co0mar01aeT MOJIHOCTLIO
MpaBUJIa TEXHUKH
0€30I1aCHOCTH.
YMeeT 1oJIb30BaThCs
11a00paTOPHBIM
obopyaoBaHUEM U
peaKTHBAMHU C
HeOOJIBIINMU OIINOKAMH.
JlocTHraeT mocTaBIEHHBIX
B paboTe meie.
Jaér obocHOBaHME
MOJYYEHHBIX PE3YJILTATOB
C
Ha OCHOBE 3HAHUS TCOPUHU
HEOOJIBIITMMHA OLIHOKAMH. .
JlemaeT BBIBOIBI

Co0bmroaeT 4aCTUIHO
AITOPUTM BBIITOTHCHHS
paboTHL.
Co0bmroaeT 4aCTUIHO
MpaBUJia TEXHUKH
6e30IacHOCTH.
YactuyHo ymeer
MOJIb30BaThHCS
11a00paTOPHBIM
obopymoBaHuEeM U
peaKTHBaMHU
He nocturaer
MIOCTaBJICHHBIX B paboTe
Hejei.

Jlaét obocHOBaHHUE
MOJYYCHHBIX PE3yJIbTATOB
Ha OCHOBE 3HAHUS TEOPHUH
¢ TpyOBIMH OIINOKaMHU.
JlemaeT BBIBOJIBI C

He cobGmonaer Bech
ANTOPUTM BBITIOJHEHHUS
paboTsL.

He cobmomaeT mpasuia
TEXHUKH 0€30IacHOCTH.
He ymeer nonp3oBaThcs
1ab0paTOPHBIM
000pyI0BaHUEM U
peaxkTuBaMu.

He nocturaer
MOCTABJICHHBIX B paboTe
Hejei.

He naér npaBuibHOe
000CHOBaHHUE
MOJYYEHHBIX PE3YJIbTATOB
HA OCHOBE 3HAHUSI TEOPHUH.
He nenaet BBIBOJBI.

BBIBOJIBI. HEOOJIBIIMMHU OMIHOKAMH. rpyOBIMHU OMIMOKaMH.
4.2.2. Kputepuu OneHUBAHUS KOHTPOJIbHOI PadOThI
«OTIHIHOY «Xopoo» «Y 1OBJIETBOPUTEILHOY «HeynoBi1eTBOPUTENBHO»

B nonHoit mepe Biageer
CHCTEMOM MOHATHH TaHHOKU
JTUCTIATUTAHBL.
CriocobeH K
CHCTEMaTH3alNHU ’
0000IIIeHNI0 HAYYHOTO 1
IIPAKTUYECKOT0 MaTepuana
U KPUTUYECKU €T0
OLICHUBATb.

B nosHOM Mepe mpuMeHsieT

B ocHoBHOM BnajsieeT
CUCTEMOM MOHSITUH
}IaHHOI\/’I JOUCILIUITJINHBI.
CriocobeH k
CUCTEMAaTUu3aluu 1
0000IIEHNI0 HAYYHOTO U
MIPaKTUYECKOIO
MaTtepuasna, HO He MOXET
KPUTHYECKH €ro
OLICHUBATh.

YacTUuHO BajgeeT
CHUCTEMOM MOHSATUH JaHHOU
MCIUIIIAHBL.
CrocobeH YaCTHYHO
0000111aTh HAYYHBIN U
IIPaKTUYECKUH MaTepuall.
MPUMEHSIET OTAEIbHbIE
TEOpEeTUYECKUE 3HAHUS [Tt
peuIeHHs PaKTUYECKUX
3a1ad.

He Bnaneet cuctemoit
MMOHSATHI JaHHOMU
JUCHUIIIINHBI.

He crioco6en
CUCTEMATHU3AIIUN U
0000IIIeHHIO HAYYHOTO 1
MPAKTUIECKOTO
MaTepuarna.

He npumenser
TEOPETHICCKHE 3HAHHS
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3amad.
apryMeHTHPOBAaHO,

BBIBO/JIbI, HCIIOJIB3YIOTCS
MECXKIPEAMETHBIC CBA3U

TEOPETUYECKUE 3HAHUS TS
pemeHNs IPaKTHIeCKUX

OTBeTHI CHOPMYITHPOBAHBI

JIOTUIHO, TPAaMOTHO, €CTh

MIPUMEHSICT
TEOPETHYCCKHIE 3HAHMS
JUTSL PELICHUS
MPaKTHYECKUX 3a/1a4.
OTBeTHI
chopMyITHPOBAHBI
apryMeHTHPOBAHO,
JIOTHYHO, TPAMOTHO, €CTh
BBIBOJBI, 0€3
HCIIOJIb30BaHUS
MEKIIPEIMETHBIX CBSI3CH.

B HCKOTOPLIX ClIydasX HE

OTBETHI YACTUYHO
chopMyITHpOBaHBI
apryMeHTHPOBaHO,

BBIBOJIOB.

JIOTUYHO, TPAMOTHO, HET

JUTSL PELICHUS
MPaKTHYECKUX 3a/1a4
OTBeTHI
c(hopMyIHPOBaHEI O€3
apryMeHTOB, C
HapyUICHHEM JIOTHKH,
JIOTTYIIICHBI TPYyOBIe
OINUOKH, HET BHIBOJIOB.

4.2.3. Kpurepuu

OIICHUBAHHUA TECTA

«OTnnyHO»

«Xopomo»

«YZ[OBJ'IGTBOpI/ITeJ'ILHO»

((Hey,HOBJ'IeTBOpI/ITeHLHO »

MPABHJIBHO BBIMOJIHEHO
85-100 % TecToOBBIX
3aJlaHui

MPABHJIBHO BBIMOJHEHO
65-84 % TecToBBIX

65 % TeCcTOBBIX 3aJaHUK

MIPaBUJIBHO BBINOIHEHO 50-

MPABUJIBHO BBITIOJIHEHO
menee 50 % TecTOBBIX

Tak)ke KOPPEKTHO
OIICHHBAET MaTepHall,

CoJIepKaIIUCs B

NIEPBOMCTOYHHUKE;

B [IOJIHOH Mepe
WCIOJIb30BaHBI PE3YJIBTATHI
HUCCIIEIOBAHAN U
YCTaHOBJICHHBIX HAYYHBIX
(haKTOB IO TAHHOW TEME;
B MOJIHOM Mepe
WCTIOJTb30BaHBI
JIOTIOJTHUTEJIbHBIE 3HAHUS;
MOJIHOCTBIO BJIAJIEET
TEMOM;
MarepHai U3J10KeH
JIOTUYHO;
HUCTOYHUKH
MPOLUTUPOBAHBI
MIPaBUIBHO

HUCCJICIOBaHUN B
YCTaHOBJICHHBIX HaY4YHBIX
(haKToB 10 JaHHOI TeMe;
YaCTHYHO HCITOIb30BaHbI
JIOITOJIHUTEIIbHBIE 3HAHUS,
HE BJIaJeeT OTAEIbHBIMHU

BOTIPOCAMH I10 TAaHHOH
TEME;

HMHOT/IA JIOTHYHOCTD
W3JTI0KEHUST HapyIIIaeTcs;
HE3HAUYNTEILHBIE OITHOKHU

B IIUTUPOBAHHH

Hay4YHbIX (haKTOB I10
JIaHHOM TeMe,
UCIIOJIb30BaHbI
HEKOTOpEIC
JIOTIONTHUTEIbHEIC 3HAHUS;
YaCTUYHO BIIAJIECT TEMOMH;
JOTHYHOCTH
TIpOCIIe)KUBaeTCs ci1abo;
rpyObIe ONTHOKHU B
UTUPOBAHUH HCTOYHUKOB

3alaHui 3alaHui
4.2.4. Kputepun oueHuBanus pedepara
«OTINYHOY «XOpOI.HO» «y,Z[OBJ'IeTBOpI/ITeJ'ILHO» ((HCyZ[OBJ'IeTBOpI/ITeJ'ILHO»
Pec’pepaT SABJACTCA He PACKPBITHI OTACIIbHBIC Tema PaCKpbITa HaCTUYHO, Tema PpacCKpbITa HE
I/IH(i)OpMaTI/IBHI)IM, BOIIPOCHI; HCTI0JIb30BaHbI HEKOTOPLIC IIOJTHOCTBIO, HC
06"I)CKTI/IBHO nepe,uaéT YaCTHUYHO HCII0JIb30BaHbI pE3YyIbTATHI I/ICCJ'IGI[OBaHI/Iﬁ HCII0JIb30BaHbI
HCXOIIHYIO0 HHPOPMAILIHIO, a pe3ysibTaThl U YCTAHOBJICHHBIX pe3yibTaThl

HCCIIEI0BaHUM U
YCTaHOBIICHHBIX HAY4HBIX
(haKToB 10 TaHHOH TeMe;

HE MCIIOIB30BaHEI

JOTIOJTHUTENbHbIC 3HAHHUS;
HE BJIaJIeeT TEMOH;
MaTtepHan H3JI0XeH

HEJIOTUYHO; HEeT LUTaT

4.2.5. Kputepuu oneHuBaHus pac4éTHo-rpaduyeckux pador

«OTnugHO» «Xopomo» «Y IOBIETBOPUTEIHHO «HeynoBneTBOpUTEILHOY

IIpumenser Haxoaur Haxonut He 3nHaet HeoOxouMble
TEOPETUYECKUI MaTepHal COOTBETCTBYIOIINE COOTBETCTBYIOIIHUE 3aJaHUIO | PACUETHbIE METOAUKU U
JUIS TIOMCKA HEOOXOJUMBIX 3aJJaHUI0

pacyeTHBIX METOIUK U
bopmyi.
CaMOCTOSITEeTbHO BHUKAET
B CYIIHOCTb U3MECHCHUSA
CUTyalluu, HaXOAAIIYIOCS B
OCHOBE PCIICHHS 331aUH.

pacyeTHble METOIUKHU U
(hopMyIIBI ¢ HABOAIIUMU
YKa3aHUSMHU.
ITonumaeT n3meHeHue
CUTYyalluH, HaXos1encs
B OCHOBE pEIICHUS

pacyeTHble METOAUKH U
(bopmyIbL.
Henaer onpeneneHHbIe
OIIMOKHU B IOHUMaHUK
U3MEHEHUM CUTYyallUH,
HaXOJAIIEiCcs B OCHOBE
pelieHus 3a/1a4uu.

(hopMyIIBI, HE MOKET
HaTH UX B TOTOBOM
TEOPETUYECKOM
Marepuaie.
HesepHo nonumaer
WU3MEHEHUS B CUTYaLUIO,

HaxXoaAOIyrOCs B OCHOBE
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[pencraBnsier 3aganue Ha
ocHoBe (hopmyt, TabJUIL B
rpaduyaeckoit popme
CaMOCTOSTEIHHO
YMeet BbIOpaTh HyKHbBIE
CTpaTeruy BHIMOTHECHHS
rpauIecKoro 3aJaHus

3aJ[a4¥ C HaBOASLIMMHU
YKa3aHUSIMU.
IIpencrasnser 3ananue
Ha OCHOBE (OPMYIL,
TaOIHUII B TpaduIecKOM
thopme ¢
HE3HAYUTEITbHBIMA
3aTpyIHEHUSIMA
Bribupaer crpareruu
BBINOJTHEHHS
rpadpu4ecKoro 3a1aHus C
HE3HAYHUTEIbHBIMU
omuOKaMu

[Ipencrapnser 3aganue Ha
ocHOBe (hopMyII, TAOIHUI] B
rpaduueckoit popme co
3HAYUTEIbHBIMU
3aTpyIHEHUSIMU.
Bribupaer crpaternu
BBIMOJHEH U Ipaduiaeckoro
3aJ]aHMs CO 3HAYUTEIILHBIMU
omudKaMu

peLIeHus 3a1a4H.
He ymeer npeactaBisath
3aJaHNe Ha OCHOBE
(dhopmymn, Tabmui B
rpaduueckoit popme
He moxer BBIOpaTh
HUKaK{e CTPaTeruu
BBITIOJTHEHHS
rpadu4eckoro 3aaHus

4.2.6. Kputepuu oueHUBaHUsI BHEAYAUTOPHOM CAMOCTOSITEILHOMH PadoThI
00yYaromuxcs

«OTINYHOY

«Xopoioy»

((y,Z[OBJ'IeTBOpI/ITeHLHO »

((HCyZ[OBJ'IeTBOpI/ITeJ'ILHO »

Y4eOHbIil MaTepua
OCBOCH B IIOJIHOM MEpE;
IlonHOCTBIO
c(hOpMHUPOBAHO YMEHHUE
HCIIOJIb30BaTh
TEOPETHYECKUE 3HAHUS TIPH
BEITTOJTHCHAH
MIPaKTUICCKUX 3a/1aY;
ITonnocThIO
c(hopMHUpPOBaHEI
o0rmieyueOHbIC YMEHUS,
OTBET ITOJIHOCTHIO
000CHOBaH U OTIMYAETCS
YETKOCTBIO U3JIOKECHUS,
MaTepHal IOJIHOCTBIO
0 OpMJIEH B COOTBETCTBUHU
¢ TpeOOBAHUSIMH.

VY4ebHbIil MaTepuan
OCBOCH JIOCTaTOYHO,
HAMECIOTCS HEOOJIbIIIHE
MpoOeIbl B 3HAHUSIX;
B JIOCTaTOYHOU Mepe
c(hOpPMHPOBAHO YMECHHUE
HCIIOJIb30BaTh
TEOPETUICCKHE 3HAHUS
TIPH BBITTOJTHCHUN
MIPAKTHICCKUX 3a/1aY;
B 3HaunTenbHOM cTEneHN
c(hOpMHUPOBAHEI
o01ey4yeOHbIe YMEHUS;
OTBET B JOCTaTOYHOM
CTETeHU 000CHOBAH U
OTJINYaeTCs YETKOCThIO
U3JI0KEHUS,
Marepuain opopmiieH B
COOTBETCTBHUH C
TpeOOBaHUSIMH C
HEOOJIBIIMMH
HETOYHOCTSIMHU

YueOHbIi MaTepHa
OCBOEH YaCTHYHO,
UMEIOTCS CYIIECTBEHHbIC
npoOebl B 3HAHUSX;
YactruHO CHOPMHUPOBAHO
YMEHHE UCIIOJIb30BaTh
TEOpPETHICCKHE 3HAHUS
TIPH BHITIOJTHCHUH
MPaKTUYECKUX 3a/1aY;
YaCTUIHO C(HOPMHUPOBAHEI
o0mieyueOHbIe YMEHUS;
OTBET YaCTHYHO
000CHOBAH U U3JI05KEH
HEYETKO;
Marepuai YaCTHIHO
0 OpMJIEH B COOTBETCTBUU
¢ TpeOOBaHUSIMH

YueOHbIi MaTepuall He
OCBOCH;

He copmuposano
yYMEHHE HCII0Ib30BaTh
TEOpEeTHYECKHE 3HAHUS

TPH BHITTOJTHEHUH
NPaKTUYECKUX 3a]a4;

He chOpMUPOBaHEI
o0rmIeydeOHbIC YMEHS,

OTBET He 000CHOBAH U HE
HMEET YETKOIO
H3JIOXKEHHUS;
Marepuan He oopMIIeH B
COOTBETCTBHH C
TpeOOBAHUSIMHU

4.2.7. Kputepum OlleHUBAHUA pelleHusi 3a1a4

«OTIHIHO» «Xopomoy» «Y TOBIICTBOPUTEIHLHOY» «HeynoBieTBOpUTETHHOY
[Ipumensier Haxongut Haxomur He 3HaeT HeoOX0aMMBIE
TEOPETHUYECCKHIA MaTepra COOTBETCTBYIOIIHE COOTBETCTBYIOIIHE pacdYeTHBIC METOIUKH U
JUISL TIOMCKA HEOOXOQUMBIX 3a1aHUIO 3aJaHUIO (hopMyIIBI, HE MOXKET
pacUeTHBIX METOJIUK U pacyYeTHBIC METOIUKH U pacueTHbIE METOAUKH U HaWTH UX B TOTOBOM
thopmy. (hopMyIBI C HABOIAIIIMHU (hopMyIIBL TEOPETUUECKOM
Crporas YKa3aHUSIMH. Cy1iecTBeHHOE marepuaie
MOCJIEI0BATEIILHOCTD B HecymectBenHoe HapyIlIieHue HenocnenoBaTenbHOCTE B
OTIpE/ICIICHNY 1I1aroB HapyuieHue MTOCJIEI0BATEIILHOCTH B

BBITIOJTHEHHUSI 3aJIaHHs
ITony4eH nmpaBUIIbHBII
OTBET Ha Ipe/JIaraeMbie
3aJ[a4yu, pEelIeHNe MOJTHOE,
000CHOBaHHOE,
IIPETI0KEHO HECKOIIBKO

MIOCJIEI0BATEILHOCTH B
OIIPE/ICTICHUH I1ar0B
BBITIOTHEHUS 3aJaH.
IlosnydeH npaBUIbHBIN
OTBET Ha IpeJJlaracMble
3aJauu, peleHue NOoIHOe,

OIIPE/ICTICHNUH IIar0B
BBITIOJTHEHUS 3aJaHHS.
ITony4en mpaBuIbHBII

OTBET Ha IpeIaraeMbie
3a/1auu, HO pellleHHe He
MOJIHOE

OIIPE/ICTICHUH IIar0B
BBITTOJTHEHUS 3aJaHH.
He nosyuen npaBuiIbHBIN
OTBET Ha IIpeJIaracMbIe
3a7a4qu
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000CHOBaHHOE,
MIPEJIOKEH OJUH BAPUAHT
peLIeHust

BAapUAHTOB PCLICHUS

4.2.8. Kputepum olleHUBAHUS 3HAHMII U YMEHH 10 UTOraM
OCBOCHUS AUCHUIITMHBI

[IpomexyrouHas arrecrtauusi (MTOrOBBIM KOHTPOJb) Ha OYHOW (Qopme
oOyueHusi MpoBOAMUTCA B BUAE AU(DPPepeHIUPOBaHHOrO 3a4€Ta B XOJAE JIETHEH
DK3aMEHALMOHHOW CECCHU C BBICTABIICHUEM UTOTOBOM OLICHKU 110 JUCLUIIIINHE.

[IpoMexyTrouHass aTrTectanys (UTOTOBBI KOHTPOJb) Ha 3a04HON (opme
oOy4YeHusl MPOBOJUTCS B BHUJE JIOMAIIHEH KOHTPOJIHHOM PabOTHI B XO/A€ 3UMHEH
IK3aMEHALlMOHHONW ceccuu W aud@epeHupoBaHHOrO 3auéra B XOJ€ JIETHEH
HK3aMEHALlMOHHOM CECCHU C BBICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCHUILIIMHE.

K muddepenumnpoBanHoMy 3auéTy OMYCKAIOTCS Y4YaIlUECs, YCIEIIHO
BBINIOJIHUBIIIME BCE€ BHUJBl OTYETHOCTH, MPEAYCMOTPEHHBIE M0 JUCLUUILINHE
y4eOHBIM TJ1aHOM. B xo1e nuddepeHunpoBaHHOTO 3a4éTa MPOBEPSETCS CTENEHb
YCBOEHUSI Marepuaia, yMEHUE TBOPUYECKU MBICIHUTh M MOCIEI0BATENbHO, YETKO U
KpaTKO OTBEYaTh Ha IIOCTABIEHHBIE BOIPOCHI, JEJaTh KOHKPETHBIE BBIBOJBI U
dbopMynupoBaTh 0OOCHOBaHHBIE NpeqIokeHHUs. OIEHKa OXBaTbIBAE€T IMPOBEPKY
JOCTHKEHHSI BCEX 3asBJICHHBIX LEJNEW M3y4eHMS AUCLUIUIMHBI U IPOBOAUTCS IS
KOHTPOJISI YPOBHSI TOHMMaHUSI OOYYalOUIMMHCS CBSI3€H MEXIYy pa3IMyHbIMU €€
JIEMEHTaMHU.

3HaHUs, YMEHUS U HaBbIKK oOydaromuxcs Ha JuddepeHIIMpOBaHHOM 3a4eTe
OLICHUBAIOTCS IO NATUOAIILHOM CUCTEME.

OOmMMH ~ KpUTEpUSIMH,  ONPEACISIONIMMU  OLEHKY  3HAaHMM  Ha
mudpepeHInpOBaHHOM 3a4ETe, SBISIFOTCA:
«OTIUYHO» «XOpOoHto» «YAOBJICTBOPHUTCIIBHO» «HCYHAOBJICTBOPUTCIIBLHO»

HaIIM4He TITyOOKHX,
HCYCPITBIBAFOIIINX
3HaHHI B 00beMe

MPOIIEHHOTO Kypca B
COOTBETCTBHUH C
IIOCTAaBJICHHBIMHU

IpOrpaMMoM Kypca

HESIMU O0YUIEHHS,

rpaMOTHOE U

JIOTUYECKHU CTPOHHOE

U3II0KEHUE MaTeprana

MIPY OTBETE, 3HAHHE

JIOTIOTHUTEITHHO
PEKOMEHA0BaHHOI
JIUTEPaTyphl

HaJIMYie TBEPABIX U
JIOCTaTOYHO TOJTHBIX
3HaHUH B 00beMe
MIPOMJICHHOT0 Kypca B
COOTBETCTBHH C
HeIsIMH 00yUeHus,
HE3HAYUTEIIbHbIC
omuoOKH Ipu
OCBEIICHUU
3aJIaHHBIX BOTIPOCOB,
YEeTKOE M3JI0KEHHE
Mmarepuana

HaJIM4He TBEPABIX 3HAHHUH B
00BeMe TIPOHICHHOTO
Kypca B COOTBETCTBUH C
LEISIMU 00YYeHUS, HO
H3JI0KECHHE OTBETOB C
omuroOKamu,
HCTIPABJIAEMBIMHU IIOCJIC
JOINIOJTHUTEIIbHBIX
BOIPOCOB, HEOOXOIUMOCTh
HaBOJSAIIUX BOIIPOCOB

HaJIM4HE TPYOBIX OMHOOK B

OTBETC, HCIOHUMAHHUC CYIITHOCTHU

n3jraracéMoro Bomnpoca,
HCYBCPECHHOCTb U HETOYHOCTDH
OTBE€TOB Ha AOINOJITHUTCIIBHBIC U

HaBOAAUINE BOIIPOCHI
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