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1. OBIIASI XAPAKTEPUCTHKA PABOYENl ITPOTPAMMEI
JUCHUIIIAHBI

bJ1.07 EcTecTBO3HaHUE
(MHJEKC, HANMCHOBAHUE JTUCITUTIIMHBI)

1.1. ObsacTs npuMeHeHUus pado4yei NporpaMmmbl

PabGouass mporpamma JIHUCHMIUIMHBI pa3pa0OTaHa Ha OCHOBE MHChbMa
JlenaptameHTa TOCYAapCTBEHHOW TOJUTUKH B c@epe MNOATOTOBKH padbouyux
kagapoB u JI1O «PexomeHaanuu mo opraHu3alyu MOJYYSHHUs] CPEIHEro OOIIero
oOpa3oBaHMsI B TMpeAeNiax OCBOCHHS OO0pa30BaTelIbHBIX IMPOTPAMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C
y4eToM TpeOoBaHMi (eiepanbHbIX TOCYIapCTBEHHBIX CTAHAAPTOB U MOy4aeMOil
npodeccuu WM CrenuabHOCTH CPETHET0 MPOoGeCCHOHATBHOTO 00pa30BaHU» OT
17 wmapra 2015 1. N 06-259 ¢ ydyeTOoM TIPUMEpPHOM MPOTPAMMBI
o0meo0pa3oBaTeNbHON  OUCHUIUIMHBL  «EcTecTBO3HaAHUEY», PEKOMEHJAOBAHHOM
denepaibHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YyupexacHueM «dDenepanbHbli
UHCTUTYT pasButus obOpazoaHus» (OPI'AY «DUPO») B kauecTtBe NMpUMEPHOU
IporpamMMBbl JIJIsl peajii3allii OCHOBHOM MpodeccroHanbHOi 00pa3oBaTeIbHOM
nporpammbel CIIO Ha 0Ga3ze OCHOBHOro o001iero 00pa3oBaHUS C IOIYYEHHEM
cpeadero obmero oOpa3zoBaHus, mpotokol Ne 3 or 21 wmroms 2015 .
(peructpanuonHbiit Homep perieH3uu 373 ot 23 utonsa 2015 1. DTAY «DUPOy).
Pabouasi mporpaMMa COOTBETCTBYET TPEOOBAHMSIM K MPEIMETHBIM PE3YJIbTaTaM
OCBOCHHMSI JIaHHOM TpeIMETHOM o00JacTH, YycTaHOBJIEHHbIM denepanbHbIM
rOCYJapCTBEHHBIM  00Opa30BaTENbHBIM  CTAHJAPTOM  CPEIHEro  OOIIEero
obpaszoBanus (yTB. [Ipukazom MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413).

1.2. MecTO IMCHMILIAHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

Hucunmumnaa  «bJ[.07 EcTrecTBO3HaHME» OTHOCHUTCS K YHCITy 0a30BBIX
JUCITUTUINH IUKJIa 00111e00pa3oBaTeIbHOM MOATOTOBKH.

[lepedens mocnenyonux y4eOHbIX AUCIUILUINH, I KOTOPHIX HEOOXOIMMBbI
3HaHWS, YMEHUS U  HaBbIKM, (QOpMHUpyeMble JaHHOW  JIUCIMILIMHOMN:
«bJ1.06 T'eorpadus», «b1.05 ActpoHomus».

1.3. Heapb U mi1aHupyemblie pe3yabTAThl 0CBOCHUSA TUCHHUILIMHBI

N3yuenne mucummumebel  «bJ1.07 EcTecTBO3HaHMEe»  HaAmpaBiIe€HO Ha
JOCTUKEHHUE CIECAYIOLINX LEIIeH:

*OCBOCHME 3HAHUUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
METO/IaX €CTECTBEHHbIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HACSIMH U
JOCTHIKEHUSMH €CTECTBO3HAHMS, OKAa3aBIIMMM ONpENEIAIONIee BIHMSHUE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

*OBJIa/ICHHE YMEHUSIMHU MPUMEHATH MOJIYYeHHbIE 3HAHUA N1 OOBSCHEHUS
SBJICHUN OKPYXAIOIIEr0o MUPA, BOCHPUITUS UHPOPMAIMN €CTECTBEHHO-HAYYHOTO



U Tpo(hecCHOHATBFHO 3HAYMMOTO COJIEP)KaHUs; Pa3BUTHE HWHTEIUIEKTYaJlbHBIX,
TBOPYECKUX CIHOCOOHOCTEN W KPUTHYECKOTO MBIILUIEHUS B XOJI€ MPOBEICHUS
MPOCTENIINX HUCCIEAOBAHUN, AHANIW3a SIBICHUW, BOCHPUATUS U HHTEPIPETALHUH
€CTECTBEHHO-HAYYHOU MHPOpMaIINK;

* BOCIIUTaHHUE YOECKI€HHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHHOM MPUPO/IBI
Y WCTOJIb30BAaHUS JOCTUKEHUN €CTECTBEHHBIX HAYK JIJISl Pa3BUTHS LUBUIN3ALNU U
MTOBBIIECHUS KAYECTBA KU3HU;

* TPUMEHEHHE eCTECTBEHHO-HAyYHbIX 3HAaHUM B MpoecCHOHATHLHON
JESTEIbHOCTH M TOBCEJHEBHOW JKM3HM [UJIs1 oOecmedeHus O0e30macHOCTH
KU3ZHEIEATEIbHOCTH; TPaMOTHOIO HCIOJb30BAHUS COBPEMEHHBIX TEXHOJOTHUM;
OXpaHbl 310POBbsl, OKPYKAIOLIEN CPEIbI.

B pesynbrare 0cBOCHUS JUCHUIUIUHBI 00YUYaIOMIUIICS JOKEH YMETh (Y):

® [PUBOAWTH  MPUMEPHl  HDKCIEPUMEHTOB  W/WIM  HaOIIOJCHUMH,
00OCHOBBIBAIOUINX: aTOMHO-MOJIEKYJIIPHOE CTPOCHHE BEILECTBA, CYIIECTBOBAHUE
AIEKTPOMArHUTHOIO MOJISI M B3aUMOCBSI3b AJEKTPUUECKOTO U MAarHUTHOTO MOJIEH,
BOJIHOBBIE M KOPITYCKYJIIPHBIE CBOWMCTBa CBETa, HEOOPATUMOCTH TEIJIOBBIX
IIPOLIECCOB, pa30eraHue ralakTHK, 3aBUCUMOCTbh CBOMCTB BELIECTBA OT CTPYKTYpPbI
MOJIEKYJ, 3aBUCUMOCTH CKOPOCTH XHMHMYECKOM PEAKIUU OT TEeMIIEpaTypsl WU
KAaTaJIN3aTOpPOB, KJIETOYHOE CTPOEHME IKHUBBIX OpraHn3sMoB, posb JHK xax
HOCHUTENII HACJIEJICTBEHHOW HWH(POPMALMM, H3BOJIOLHUI JKUBOW  MPUPOJBI,
MPEBPAIICHUS] JHEPTUA M BEPOATHOCTHBIM XapakTep IPOLECCOB B KUBOW H
HEKUBOW  MPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB  JKOCHCTEMBI,  BIIMSTHHUE
JEATEIIbHOCTH YesIoBeKa Ha AKocucTtemsl (Y1);

® OOBSICHATH MPUKIATHOEC 3HAYCHUE BAXKHEUIINX JOCTUXKEHUN B 001acTu
€CTECTBEHHBIX HAyK JJIs: Pa3BUTUS SHEPreTUKH, TPAHCIOPTAa U CPEACTB CBSI3U,
MOJYYEHHUS] CUHTETUYECKUX MaTepUaloB C 3aJaHHBIMH CBOMCTBAMH, CO3JaHUs
OMOTEXHOJIOTUM, JIeueHUs WH(EKIIMOHHBIX 3a00JIEBaHHM, OXPaHbl OKPYKAIOIICH
cpensl (Y2);

® BBIJIBUTaTh TUIOTE3bI U MpeJiaraTh MyTH UX MPOBEPKH; JEJIaTh BHIBOIBI
Ha OCHOBE JKCIEPUMEHTAJIbHBIX JaHHBIX, MPEACTABICHHBIX B BUJIE Tpaduka,
TaOaUIbl WK auarpaMmmsl (Y3);

e paboTaTh C €CTECTBEHHOHAy4YHOW wuHGOpPMaIIMEll, colepKaiencs B
coobmenusix CMMU, pecypcax NHTepHeTa, HAydHO-TIOMYJISPHBIX CTaThsIX: BIAJIETh
METOJIAMHU MOUCKA, BBIICISTH CMBICJIOBYI) OCHOBY M OLICHMBATh JOCTOBEPHOCTH
undopmaruu (V4);

® ICTOJIb30BaTh NPUOOPETCHHBIC 3HAHUS M YMEHHS B MPAKTUYECKOU
JEATEIIbHOCTH U MOBCEAHEBHOM KU3HU (Y 5) 1isi:

- OILICHKM BIIMSIHUA Ha OPraHU3M YeJIOBEKa JJICKTPOMATHUTHBIX BOJH U
PaIOaKTUBHBIX U3TyUYCHUH;

- DHEProcOepeKeHHUSI,;
- 0€30I1aCHOTO MCITOJI30BAHUS MaTEPUATIOB U XUMUYECKUX BEIIECTB B OBITY;
- npoduIakKTUKHM  WHQPEKIMOHHBIX  3a00JIeBaHWUN,  HUKOTHHOBOM,

AJIKOTOJIbHOW U HAPKOTHUYECKOW 3aBUCUMOCTEN;



- OCO3HAHHBIX JIMYHBIX IEUCTBUH 110 OXPAHE OKPYKAIOIIEU CPEJIbI.

B pe3ynbTaTe 0CBOCHHUS TUCHUILITMHBI 00yUYaOmUiCs TOJKEH 3HATh (3):

® CMbICI MOHSTHH: €CTECTBEHHOHAYYHbIN METO/]T MO3HAaHUS,
AJIIEKTPOMArHUTHOE TIOJIE M DJIEKTPOMAarHUTHBIE BOJIHBI, KBAaHT, JBOJIIOIUS
Bcenennoii, 6onbiioi B3pbiB, CoJIHEUHAs] CHUCTEMA, TajakTHKa, NEPUOJANYECKUN
3aKOH, XUMHUYECKas CBs3b, XHUMHYECKas pPEaKIus, MaKpOMOJIEKyJa, OOk,
Kataiau3atop, pepment, auddepennuunanus kierok, JHK, Bupyc, Ononornueckas
IBOJIIOLIUA, OMOpa3zHOOOpaszue, KJIETKA, OpPraHu3M, TMOMYJALUsA, 3KOCHCTEMA,
ounocdepa (31);

® BKJAaJ  BEIUKHX Y4YeHBIX B  (OPMHPOBAHHE  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI Mupa (32).



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) 113
O0bs3arenpHbIC ayAUTOPHBIC yueOHBIE 3aHsTHS (BCETO) 113
B TOM YHCIIE:
JAeKyuu 87
NPAKmMuUYecKue 3aHamust (6KI0YaAs NPOMENCYMOUHYI0 AMmMeCmayuio) 26

CamocrosTenpHas paboTta odyuaromierocs (Bcero)

B TOM YHCJIC:

paboma c 1umepamypotui

IIpomexyrounas arrectarws B hopme auddepeHInpoBaHHOTO 3a4€Ta 0 HTOTaM BTOPOTO CeMecTpa

N3YyUYCHUA NJUCHUIIIIMHBI

2.2. O0beM TUCHUILIMHBI U BUJBI Y4eOHO! padoThl /15 3204HOH (PopMbI

00y4eHus

Bun yuebHoit paboThI

O0BeM JacoB

MaxkcuManbHasi yaeOHasl Harpy3ka (BCero) 113
O0s3arenpHbIC ayAUTOPHBIC yueOHBIE 3aHsTHS (BCETO) 16
B TOM YHCIIE:
npaKkmuyecKue 3aHamusl (6KIYas NPOMENCYMOUHYI0 ammecmayuio) 16
CamocTosiTenbHas pabora o0yuaronierocs (BCero) 97
B TOM YHCIIE!
BLINOJIHEHUE U 3auUma 0OMAauHell KOHMPOIbHOU pabomvl 20
peghepam 37
10020MOBKA NUCbMEHHBIX OMEen08 HA KOHMPOIbHbLE BONPOCHL 40
IlpomexxyTouHass arrectanus B (GopMe  3amuThl  JOMAIIHEW  KOHTPOJBHOW  pabOThl U

nud hepeHIPOBaHHOTO 3a4€Ta




2.3. TemaTu4yecKuii IVIAH U COAEPKAHNE TMCUMILUINHBI JJI1 04HOM (popMbI 00yUeHUs1

3HaHUSIT U YMEHMS,

(hopMUPOBAHHIO
Copnepxanue yueOHOro MaTepuana v GOpMbI OpraHU3aINH AESITEILHOCTH
HaumenoBaHue pa3zenoB U TeM O0beM uacos KOTOpPBIX
oOyJaronxcs
CIOCOOCTBYET
3JIEMEHT POTPAMMBI
Paznen 1. ®dusuka
CopepxaHue yueOHOTO Marepuara: 2
Jlekun
1.®Ousuka — ¢QyHmaMeHTanbHAsS Hayka O Tpupoje. EcTecTBeHHO-HayYHBIH

METO/ MO3HAHUsI, €r0 BO3MOXXHOCTH U IPaHHULIBI TPUMEHUMOCTH.
OKCHepUMEeHT W TeopHs B TIpoliecce IMO3HaHUA NpUpoasl. MojenupoBaHue

Tema 1. Benenue o 2 V2,V4,31,32
¢du3nueckux sABIEHUI U mpoueccoB. EcTecTBeHHO-HAayyHAast KAPTHHA MHpa U ee
BaYKHEHIINE COCTABIIAIOLIME.
2.EnuHCTBO 3aKOHOB MPHUPOBI M cOCTaBa BeecTBa Bo Beenennol. OTKPBITHS B
(u3MKe — OCHOBA MpOrpecca B TEXHUKE U TEXHOJIOTHH MPOU3BOICTBA.
IIpakTuuecKue 3aHATHS -
Conepxanue yueOHOro MaTepuana: 6
Jlexus
1. Kunematuka. Mexanndyeckoe JBmkeHue. Cucrema oTcueTa. TpaexTopus
JBYDKEHUSL.
ITyte. Ilepememenne. PaBHOMepHOE NpsAMOJIMHEHHOE ABMKEHUE. CKOpOCTB.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO IBMKEHUS. 3aKOH CIIOXKEHHUS CKOPOCTEH.
I'paduxu mwxenus. CpeaHsisi CKOPOCTb HPU HEPABHOMEPHOM [BIKCHHH.
MrHoBeHHasi CKOpPOCTb. PaBHOYCKOpEeHHOE MNpPSIMONMHEHHOE JIBH)KECHHE.
Yckopenne. CBobomHoe majeHue Tel. KpuBonmHEHHOE IBIWKEHHE. YTIIOBas
CKOpOCTh. PaBHOMEpHOE IBM)XEHHE IO OKPYXHOCTH. lleHTpocTpemuTenpHOe
Tema 2. MexaHnnka YCKOPEHHE. 4 V1,Y3,31,32
Junamuka. Macca u cuna. B3aunmopeiictue Ten. 3akoHbl JUHaAMUKH. CHIIBI B
MIPHUPO/IE.

Crioco0wl m3mepeHus cuil. MHepnuanbHas cucreMa oTcueTa. 3aKOH BCEMUPHOTO
TaroTeHus. HeBecoMocTb.

2.3aK0OHBI COXpaHEHHS B MeXaHWKe. MMiynbc Tenma. 3aKOH COXpaHEHUS
HMITYJIbCA.

PeaktuBHOe nBWXeHHE. MexaHudeckas pabota. MormHOCTh. Paborta cuibl
TATOTCHHS, CHJIBI YIPYTOCTH W CWIBI TpeHHWs. MexaHmdeckas SHEPTHs.
Kunernueckas sHeprusi.

Kunerndeckas sHeprus u pabora. [loTeHIManpHas SHEPTHs B TPAaBUTAIIMOHHOM




TI0JIC.

[loTennnanpHas SHEPTUS YIPYTo Ae(OopMHPOBAHHOTO Teia. 3aKOH COXPAaHEHHUS
MOJHON MEXaHUYECKOW SHEPTUU.

JlemoHcTpanuun

OTHOCHUTEIHHOCTh MEXaHUYECKOTO JBHIKECHMSI.

Buasl MexaHHUECKOTO IBHKCHMS.

WNHepTHOCTS TE.

3aBHUCHMOCTH YCKOPEHHS Tejla OT €r0 MacChl M CHJIBI, IEHCTBYIOIIEH Ha TEIO.
PaBeHCTBO ¥  NPOTHBOMNOJIOKHOCTH  HANpaBICHWs CUJ  JACHCTBUS U
IIPOTUBOJEHCTBUS.

HesecomocTs.

PeakTuBHOE IBM>KEHUE, MOETH PAKETHL.

M3MeHeHue SHEPTruu PU COBEPIICHUH PaOOTEHI.

[IpakTryeckue 3aHATUS
1. MccneqoBanue 3aBUCHUMOCTH CUJIBI TPEHUSI OT MACCHI Tea.

CaMocTosiTenpHas paboTa 00yJaroIIHXCs

Tema 3. OCHOBBI MOJIEKYJIIPHON
(U3UKU U TEPMOAMHAMUKH

Cojneprkanue yueOHOro MaTepuaa:

Jlekun

1.MonekynsapHas ¢u3nka. ATOMUCTHYECKass TEOpPHUs CTPOEHHUs BEILECTBA.
HabmiomeHust ¥ OmbITHI, MOJATBEPKIAIOIIME ATOMHO-MOJIEKYJISIPHOE CTPOEHHE
BemiecTBa. Macchl U pa3mepbl MoJieKysl. TenaoBoe ABMKEHNE YacTHUI] BEIIeCTBRa.
BpoynoBckoe nBuxenue. Maeanbubiii raz. Temmeparypa kak Mepa cpenHeu
KMHETUYECKONM DHEPrMHM 4YacTHLl. YpPaBHEHHE COCTOSHHSA HIEATBHOIO rasa.
W3ompornecch 1 ux rpaguku. OObsICHEHHE arperaTHbIX COCTOSIHUM BEIeCTBa U
($a3oBBIX TEPEXOJOB MEXKAY HHUMH Ha OCHOBE AaTOMHO-MOJEKYJISPHBIX
MPEACTABICHUN.

CBsi3p MEX]y JaBJICHHEM W CpeJHEeH KMHETH4YeCKOW SHeprueil MOJIEKyN rasa.
Pabora raza. Moaens xugakoctu. [loBepXHOCTHOE HATSKEHHE W CMadyHBaHHE.
Kpucrannmueckue n amopgusie Beectsa. JKunknue KpucTasibl.

2. Tepmoaunamuka. BHyTpeHHsst sHeprusi. PaboTa u TemnooTnaya Kak criocoObl
M3MEHEHUS] BHYTPEHHEN 3Hepruu. llepBrlii 1 BTOPOMl 3aKOHBI TEPMOJUHAMUKH.
Ilpunuuner nedictBus TemioBblx MammH. KIIJI TemnoBbIX JBUraTeNe.
TenyoBble MalIMHBI U UX NPUMEHEHHE. DKOJIOrHYECKHE MPOOIIEMbl, CBI3aHHBIE
C IPUMEHEHHEM TETUIOBBIX MAIIIUH U TPOOIJIEMBI SHEProcOepeKeHNSI.
HeMoHncTpannu

JBmxeHre OPOYHOBCKHX YacTHII.

Huddysus.

SIBJIeHUS IOBEPXHOCTHOTO HATSHKCHHS U CMa4YHMBaHUS.

Kpucrannsl, amopdHble BemecTBa, )XUIKOKPUCTATIINUECKHIE Tela.

V3MeHeHre BHYTPEHHEH SHEPTHH TeJl IPH COBEPIICHUU pabOTHI.

¥1,¥3,31,32




TIpakTUueckue 3aHsATUA
1. ArperatHble COCTOSTHHSI BEIIIECTBA

CamocTosTeapHas pa60Ta o6yano1uch51

Tewma 4. OCHOBBI ANIEKTPOJUHAMUKH

Cojneprkanue yueOHOrO MaTepuaa;

Jlexus
1.9nexTpocraTka. B3amMmoaelicTBre 3apsDKEHHBIX Tell. DJICKTPHUSCKHHA 3apsi.
3akoH COXpPaHCHUS ANEKTPUIECKOTO 3apsja. 3akoH Kynona.

ONEeKTPOCTaTUYECKOE II0JIE, €r0 OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEXIY
HUMH. [I[pOBOTHUKY 1 U30JISATOPHI B AIEKTPOCTATUIECKOM TOJIe. DIeKTpuIecKast
€MKOCTb KOHJIEHCATOpa. DHEPIHs JMEKTPOCTATHUECKOTO MO,

[TocTostHubIit TOK. [locTOsIHHBIN AnmekTpuueckuii Tok. Cuia Toka, HampsbKeHUe,
ANEKTPUUECKOE CONpOTUBICHUE. 3akoH Oma A1 y4yacTKa LENd U TOJTHOU
ANEKTPUYECKON LEIH.

Pabora u MoOIIHOCTH MOCTOSHHOTO TOKa. 3akoH J[xoyns—Jlenmna. TemnoBoe
JIEUCTBHE ANEKTPUUECKOIO TOKA. DIEKTPUUECKUI TOK B Pa3IMUYHbIX Cpeaax.
MarnutHoe mosie. MarHuTHOe€ 1OJIE M €ro OCHOBHBIE XapaKTEPUCTUKH.
JelicTBue MarHMTHOTO TOJST Ha TMPOBOJHHUK C TOKOM. 3akoH Awmrmepa.
Onekrpoasurarens. Cuna Jlopenna.

SBneHue »1eKTPOMAarHUTHOM MHAYKLMH. 3aKOH 3JIEKTPOMATHUTHON MHIYKIUH.
[Ipasuino Jlenma. Camonsayknust. UHAYKTUBHOCTb. DHEPTUS MATHUTHOT'O TIOJIS.
2.JlemoHCTpanuu

OneKTpu3anys Tel.

BzaumopeiicTBue 3apsKEHHBIX TEIL.

HarpeBanue npoBOAHUKOB C TOKOM.

OmneIT Opcrena.

B3aumozeiicTBuE TPOBOJHUKOB C TOKOM.

JleiicTBME MAarHUTHOTO MOJI1 Ha IPOBOJHUK C TOKOM.

Pabota smexkTpoaBurares.

SIBneHne 3EeKTPOMarHUTHOW MHAYKIIUY.

[IpakTrueckue 3aHATUSL
1. COopka 3IIeKTpUUECcKOil e U U3MEPEHNE CHIIBI TOKa M HAIpPSKEHHUS Ha ee
Pa3InYHBIX YYACTKAaXx.

CamocrosTenpHast padoTta o0yyaromumxcs

V1,3, V5,31,32

Tema 5. Kosiebanus ¥ BOIHBI

Copeprxkanre yueOHOTO MaTepuaa:

Jlekun
1. Mexanndeckue konebanns u BoiHBL CBoOommble konebanus. [lepumon,
gacrora H® aMIUIATyla  KoJjeOaHMiA. l'apmonnyeckue Kosebanusl.

Marematuueckuii M TIPYKUHHBIM MasTHUKU. [IpeBpallieHHe BSHEPruv Ipu
TapMOHUYECKUX KONICOaHUSIX.
MexaHn4yeckre BOJHBI U UX BUJbI. 3BYKOBBIC BOJHBL. YJIbTPAa3BYKOBBIC BOJHBI.

V1,¥3,¥5,31,32




VYbTpa3ByK U €r0 UCIIOIb30BAHUE B MEIUIMHE M TEXHUKE.

DIIeKTpOMarHuTHEIE KojieOanwsit W BOJMHBL (CBOOOIHBIC JIIEKTPOMArHUTHBIC
KoJIeOaHusl.

KonebarensHbrit KOHTYP. dopmyna TomcoHa. BriHyX1€HHBIE
3JIEKTPOMArHUTHbIE KosieOaHusl. I'apmonnueckue 3JIEKTPOMArHUTHBIE
KosiebaHusl. DIeKTpUUECKUid pe3oHaHc. [lepeMeHHbIH TOK. DJIeKTporeHepaTop.
[Monyuenue u nepenayva saekrposHepruu. [Ipodiemsr sHEprocOepekeHus.
DIIeKTPOMarHUTHOE ToJIe. OIIeKTPOMarHUTHEIC BOJTHBL. CKopocTh
9NEKTPOMArHUTHBIX ~ BOJMH. [IpUHOMIBI  paguoCBs3M U TEICBHUICHHS.
Hcnonp3oBanue QJICKTPOMAruuTHBIX BOJIH PasiIM4IHOro Juaria3oHa B
TEXHUYECKUX CPEACTBaX CBSI3H, MEIULMHE, IPH U3yYCHNHU CBOICTB BEILECTBA.
2.CBeToBble BOJIHBL. Pa3BuTHE MpPEACTAaBICHUA O NOPUPONE CBETA. 3aKOHBI
OTpaKCHHUs M TpejoMicHHs cBeTa. MHTepdepenius ceera. Judpakius ceera.
Hudpaknmonnas pemerka. [lomspusanus ceta. Jlucmepcus cBera. JIMH3BL
®dopmyna TOHKOM JTHH3BI. ONTHYECKHE MPHOOPHL.

JeMoHncTpanuu

Konebanus MaTeMaTHUECKOTO U MPYKUHHOTO MAsITHUKOB.

Pabora snexrporeHeparopa.

W3iydyeHne 1 pueM 3J1eKTPOMarHUTHBIX BOJIH.

Panuocss3e.

Pasnoxenue 0enoro cBeTa B CIIEKTP.

WuTephepennus u nudpaxius cpera.

OTpakeHue U MPEIOMIICHUE CBETA.
Onrudeckue mpuOopkI.

[IpakTuueckue 3aHATHS
1. Uzyyenue xonedaHuii MATEMATUIECKOTO MAasITHUKA.
W3yuyenne naTepdepeHINn U TUPPaKIIUK CBETA.

CamocrosTenpHast paboTta o0yyaromumxcs

Tema 6. DineMeHTHI KBAHTOBOM
¢buznkn

CopepxkaHre yueOHOTO MaTepHana:

Jlexus

1.KBanTOBBEIE CBOlCTBAa cBeTa. PaBHOBECHOE TeIioBoe M3mydeHne. KBaHTOBast
runote3a [lnanka. @otosnekrpuueckuil 3¢pdext. YpaBHeHne DHHIITEHHA IS
BHemHero horoaddexra. Doton. [lapnenue csera. [yann3m cBOHCTB CBETa.
®dusuka aroma. Mogenu crpoenus aroma. OnbiT Pesepdopua. [Toctynarsr bopa.
OObsicHeHHE JUHEHYaToro CHeKTpa BOJOPOAa HA OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilornomenne m ucmyckanwe cBera aromMoM. KBaHToBast
sHeprusi. IlpuHIMOD JeWCTBHS ©  MCHONBb30BaHME Jiazepa. 2.0nTHuYecKas
CHEKTPOCKONHMSI KAK METOJ U3YYEHUS COCTaBa BEILECTBA.

®u3uKa aTOMHOTO s/ipa U 3JIEMEHTapHbIX yacTull. CocTaB U CTPOEHHE AaTOMHOTO
anapa. CBoiicTBa SACPHBIX CHJI. DHEPrusi CBSA3M U Ae(EKT Macchl aTOMHOTO sIIpa.

V1,V5, 31,32




PaamnoakTMBHOCTS. Bus paaroaKTUBHBIX MpeBpaIeHUH. 3akoH
paanoakTHBHOTO pacrnaga. CBOMCTBA HOHU3UPYIOMIMX SACPHBIX HW3IYUCHHA.
PanuoakTuBHBIE U3Ty4YeHHS U X BO3JEHCTBHE HA KUBBIE OPraHU3MBIL. SnepHble
peaxiun. SlnepHas sHepreTnka. JIeMeHTapHbIE YaCTHIIBL.

DyHIaMEHTAJIbHbIE B3aUMOICUCTBUSL.

JeMoHcTpanuu

®doroaddexr.

DOTO3NEMEHT.

N3nydenue nasepa.

JIuneiiyaTele CIEKTPBI Pa3JIMYHBIX BEILECTB.

CUeTYnK HOHU3UPYIOIINX U3ITyYCHUH.

[IpakTrueckue 3aHATUSL
1./lyanu3m cBOHCTB cBeTa.

CamocrosiTenpHast padoTa o0yJarommxcs

Tema 7. Becenrennas u €€ 3BOJTIOLIMS

Copneprkanne yaeOHOTO MaTepuaa:

Jlexun

1.Ctpoenne u passutne Bcenennoit. Kocmonorus. 3Be3nbl. TepmosinepHbIit
cuHTe3. Mozens paciupsoneics BeeneHHoil.

2 IIpoucxoxaenne ComnHeuHoil cuctemsbl. [IpoTOcoNiHLIE W NPOTOIJIAHETHBIE
obnaka. OOpazoBanme tuaHeT. [IpoOiema cymiecTBOBaHUST BHE3EMHBIX
I[IABUJIN3AIINH.

CoBpeMeHHas (u3zndeckas KapTuHa MUpA.

[MpakTuyecKue 3aHATHS
1.HeOecHrle Tena

v1,31,32

CamocrosiTenpHast paboTa 00yJarommxcs

Pazgen 2. Xumus. OO1ias 1 HEOpraHUIECKast XUMUSL.

Tema 8. BBenenue

Conepxanue yueOHOro MaTepuana:

Jlekmus

1. Xumuueckass KapTUHAa MHpa KaK COCTaBHas YacTh €CTECTBEHHO-HAyUHOMH
KapTUHBI Mupa. Poilb XUMHUM B JKM3HH COBPEMEHHOTO oOmecTBa. Hopeiimue
JIOCTIKCHHUSI XUMHUYIECKON HAYKH B IJIaHE Pa3BUTHS TEXHOJOTHH: XUMHUYCCKAS
TEXHOJIOTHsI — OMOTEXHOJIOTHS - HAHOTeXHoJorus. 2.JIpuMeHeHHe TOCTHKCHHIM
COBPEMEHHOW XMMUHW B TYMaHHUTapPHOH cepe esTebHOCTH 00IIecTBa.

[IpakTrueckue 3aHATUSL
1.09ncTKa 3arpsi3HEHHON BOJBI

CamocTosTenpHas padboTa 00yJaronuxcs

Tema 9. OcHOBHBIE TOHATHS H
3aKOHBI XUMUU

Copepxanne yueOHOTO MaTepuana:

Jlexmus
1.IIpenmer xumun. BemectBo. ATom. Monekyna. XUMHUYECKUH JIEMEHT U

V1,¥3,31,32




¢opmel ero cymectBoBaHus. [IpocThie U clioKHBIE BemiecTBa. AIDIOTPOIHS U ee
MIPUYUHBL.

JeMoHcTpanus

Hab6op mozeneit aToMOB 1 MOJIEKYJI.

2.M3mepenmue BemecTBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB M MOJIEKYIL.
AToMHas equHUIa Macchl. OTHOCHUTENBFHBIE AaTOMHAS! U MOJIEKYJISPHAsI MacChl.
KonuuectBo BemecTna.

ITocrosaHas ABorampo. MospHas Macca. 3akoH ABoranpo. MoJISIpHBEIN 00beM
rasos.

3aKoH coXpaHeHHs MacChl BEIIECTBA.

[IpakTHueckue 3aHATUSL
1.PacueTsl o XUMHUYEeCKNM (DOpMYyIIaM.

CamocrosiTensHast paboTa 00yJarommxcs

Tema 10. [leproauueckuii 3aK0H

51 IIepnonnueckas cucrema
XHUMHYECKHX d3iemeHtoB J[. .
MenneneeBa

Cojneprkanue yueOHOro MaTepuaa;

Jlexus

1.OtkpoiTue Ilepuoanmueckoro 3akoHa. Ilepuoguueckas cucTeMa XMMHYECKHX
anemenToB [I. . MenneneeBa kak rpadudeckoe orodpaxkenue [lepuonuueckoro
3akoHa. lleproauyeckuil 3aKOH U CUCTEMA B CBETE YYECHMSI O CTPOCHUM aTOMA.
3aKOHOMEPHOCTH HW3MEHEHHUs] CTPOEHUS JJIEKTPOHHBIX OO0OJIOUEK aTOMOB H
XUMHAYECKUX CBOWCTB 00pa3yeMbIX 3JIEMEHTAaMH IIPOCTHIX U CIIOKHBIX BEILECTB.
3navenue [lepuomuyueckoro 3akoHa u 2.JleprHoandeckoil CHCTEMBbl XUMHUYECKUX
anneMeHToB J1. 1. MenaeneeBa uisl pa3BUTHs HAyKU U IOHUMaHUS XUMHUYECKON
KapTHHBI MUpa.

JeMoHncTpanus

Paznmuneie Gopmel [leproanveckoil cucteMbl xumudeckux snementoB 1. .
Menneneena.

[MpakTuyecKue 3aHATHS
1.Peaxiinmn noHHoro ooMeHa

CamocTosiTenpHas paboTa 00yJarOMIMuXCsl

¥1,¥3,31,32

Uroro 3a 1 cemectp

49

Tema 11. Ctpoenue BeliecTBa

Copeprxanne y4eOHOTO MaTepuaa:

Jlekmus

1.Ilpupona xumudeckoii cBsi3u. KoBaneHTHas CBS3b: HEMONApHAs W TOJSApHAs.
Wonnast cBs3p. Katnonel m aHwoHbl. Mertammuveckas cBsi3b. 2.Bomopoanas
CBsI3b. B3aMMOCBSI3p KPUCTANIMYECKUX PEIIETOK BEUIECTB C pa3jIu4yHbIMU
TUNIAMH XUMHAYECKOM CBSI3H.

JemoHcTpanus

OO0pa3ipl BEMECTB M MATEPUAIOB C PA3TUYHBIMHA TUTIAMH XUMHUYECKOU CBS3H.

TIpakTUueckue 3aHsATUA
1. Tumbp! KPUCTALTHISCKUX PEIIETOK

V1,¥3,31,32




Tema 12. Boxa. PacTBopsr

Copeprkanne yueOHOTO MaTepraa:

Jlexms

1.Boga B mpupone, ObITy, TeXHMKE W Ha Mpou3BojcTBe. Duznyeckue u
XUMHAYECKHE CBOMCTBA BOJBI. 3arpsiI3HUTENN BOABI M CIIOCOOBI OYHCTKH. JKecTkas
BOJIA U €€ yMSTYEHHE.

OnpecHenue BOJbl. ArperaTHble COCTOSHHS BOJBI U €€ IEepexoAbl U3 OJHOTrOo
arperaTHoro COCTOSIHUS B IpyToOe€.

2.PacTBOpeHHe TBepAbIX BELIECTB W Ta30B. 3aBHCUMOCTb PAaCTBOPUMOCTH
TBEPABIX BEIIECTB M Ta30B OT TemIepaTypbl. MaccoBas HOns BEIECTBAa B
pacTBope Kak croco0 BBIPaKEHHUsI COCTaBa PacTBOPA.

HeMoHcTpanus

Pdusnyeckre CBOWCTBA BOJIbI: HOBEPXHOCTHOE HATSKEHUE, CMAauMBaHHUE.

[IpakTryeckue 3aHATUSA
1.01eHKa KauecTBa BOABI

v1,¥2,¥5,31,32

CamocTosiTenpHas paboTa 00yJaroIIUXCs

Tema 13. Xumuueckre peakuuu

Copneprkanne yueOHOTO MaTepuaa:

Jlexuus

1.Ilonatue o XuMUUECKOH peakiuu. TUumbl XumMudeckux peaxkiuit. CKopocTb
peaxiuu u (haKTOpbl, OT KOTOPBIX OHA 3aBUCHT. TermnoBoit 3pdexT xummaeckoit
peaKLuH.

2. XUMHYECKOE PABHOBECHE M CIIOCOOBI €T0 CMEICHUSI.

JeMoHncTpanuu

XUMHUUECKUE PEAKIINU C BBIACIICHUEM TEIUIOTHI.

OO6paTUMOCTh XUMUYECKHX PEaKIINH.

[IpakTryeckue 3aHATUS
1.Bimsiaue pa3nudHbIX GaKTOPOB HA CKOPOCTh XMMUYECKUX PEeaKIni

Tema 14. Heoprannueckue
COEIMHEHHUS

Conepxanue yueOHOro MaTepuana:

Jlekmus

1.Kimaccudukaiys HEOpraHMYIECKUX COCAMHEHMA W WX CBOMCTBA. OKCHIIBI,
KHUCIIOTBl, OCHOBAaHMs, COJH. XHMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPraHWYEeCKUX  COCIMHEHUA B  CBET€ TEOPUH  DIICKTPOIUTHUECKOU
nuccoraruu. [lorstue o ruaponmse comei. Cpena pacTBOPOB COJEH: KUCIas,
HeWTpalnbHas, menovyHas. Bogopoanslii nokasarens pH pactBopa.

Mertamnsl u HemeTaiuibl. Mertamnel. OOmue Qu3nYeckne W XUMUYECKHE
CBOICTBa MeETayuIOB, OOYCIIOBJIIEHHBIE CTPOEHHEM aTOMOB W KpPHUCTAIJIOB H
MOJIOKEHUEM META/UIOB B JJIEKTPOXHMHUYECKOM psiiy HampspbkeHud. OOmrue
crocoObl monydyeHust MetamuioB. CrutaBel: d4epHble W LBeTHBIe. Koppo3us
METAJIJIOB U CIIOCOOBI 3aIITUTHI OT HEe.

Hemeramnpl. OOmasi xapakTepUCTWKA TJIABHBIX TOATPYII HEMETAUIOB Ha
npumepe rajoOreHoB. OKHCIUTETHbHO-BOCCTAHOBUTEIHHBIC CBOMCTBa

V1,¥2,¥3,¥5,31,32




HEMETAJIJIOB.

2.Baxueiiiue coemMHEHHsS METAUIOB M HEMETALIOB B MPUPOAE M
XO3ACTBCHHON JESATEIBHOCTH YENOBEKA. 3allluTa OKpYKaloled Ccpeabl OT
3arps3HEHUS TSDKEJIBIMU METAJUIAMU, a30Ta, CEPBI, YIIIEPOaa.

JlemoHcTpanuun

B3aumogeiicTBre METaUIOB ¢ HeMeTaulaMd (IIMHKAa C CEpOM, aJrOMHUHHS C
#00M), pacTBOpPaMH KUCJIOT U IIETOUCH.

T'openne MeTamtoB (IIMHKA, JKeJie3a, MarHusa) B KHCIOPO/IE.

BzaumopeiicTBre a30THON U KOHUEHTPUPOBAHHOW CEPHOM KHUCIJIOT C MEJIBIO.
BoccranoBurenbHEIE CBOMCTBA METAJLIOB.

XHUMHAYeCcKHEe CBOMCTBA COCTNHECHUN METAJIOB.

[IpakTrueckue 3aHATUSL

1.Peakiiun oOMeHa B BOJHBIX pacTBOPAX AJIEKTPOIUTOB.

Ompenenenue pH pactBopa coneil.

BriTecHenne ximopom Opoma 1 Ho/1a U3 pacTBOPOB UX COJICH.

B3anmoeiicTBre METaJUIOB C pacTBOpPaMH KHCJIOT U coyield. Peakiiuu oOMeHa B
BOJIHBIX PACTBOPAX 3JIEKTPOJIUTOB.

Onpeanenenue pH pactBopa coneil.

BriTecHenne xiopom Opoma 1 Ho1a U3 pacTBOPOB UX COJICH.

B3anmoieiicTBHE METAILIOB C PACTBOPaMH KUCJIOT U COJIEH.

Pazpen 3. Xummst. Opranuyaeckasi XuMUs.

Tema 15. Oprannyeckre COeTUHEHUS

Conepxanue yueOHOro MaTepuana:

Jlexus

1.OcHOBHBIE TTOHATHS OPTAaHUYECKONH XMMHUU U TEOPHs CTPOSHHS OPTaHMYECKUX
coenuHeHuil. [lorstue nzomeprn. Buasl nzomepun: CTpykTypHas (YriaepoaHoro
CKeleTa, IIOJIOKECHUSI KpaTHOM CBSI3M WM (PYHKIMOHAJIBHON TpyMIIBD),
MpocTpaHcTBeHHas. MHOrooOpa3ue opraHMuecKux COeInHEHHH.
Yrnesomopoasl. [lpenensHple W HempenensHbIe yrieBogopoasl. CrpoeHne
YTIEBOJOPOOB, XapakTEpHbIE XMMHYECKHE CBOICTBA  YIVIEBOAOPOAOB.
[IpencraButenu  yriaeBogOpOIOB: MeETaH, OSTHICH, aleTWIeH, OCH30II
Ilpumenenue  yrjaeBoJOpOJOB B  OpPraHMYEeCKOM  CHHTe3e.  Peakius
nonuMepuzauui. HedTb, ra3, KaMeHHbIH yrojib — NPUPOJHBIE HCTOYHUKU
YIIIEBOJOPOMOB.

2.Kucnopojnconepxkamue opranndeckue BeriecTBa. CHUpTh, KapOOHOBBIE
KHACJIOTBI W CIIOXHBIE SQHPBL: WX CTPOSHHE M XapaKTepHbIE XHUMUYECKUE
cBoiicTBa. [lpencraBureny KUCIOPOACOAEPIKAUX OPraHUYECKUX COEAMHEHUI:
METHJIOBBIM U 3TUJIOBBIM CITUPTHI, TIMLEPUH, YKCyCHasd KHCI0Ta. MblIa Kak COU
BBICIINX KapOOHOBBIX KHCJIOT. JKHPBHI KaK CIIOKHBIE 3(QUPHI.

VYrneBonsl: MI0K03a, KpaxMal, LEeTo03a.

A3oTcozepKalie OpraHnuecKie COeAMHEHNs. AMUHBI, aMUHOKHUCIIOTHI, OCJIKH.

¥12,¥3,31,32




Crpoenne u 6monornyeckasi GyHKIHs O0eaKoB. XMMHUECKHE CBOWCTBA OEIKOB.
I'eneTnueckast CBA3b MEXAY KJIACCAMU OPraHUYECKUX COSTMHEHHM.
JeMoHcTpanuu

[lonmy4yeHune sTHUIEHA U €r0 B3aUMOJCHCTBUE C PACTBOPOM IEpMaHraHara Kajius,
OpOMHOI BOJIOH.

Peaknus momy4yeHus: yKCyCHO-3THIIOBOTO dupa.

KauecTBeHHas peakysi Ha TIMLEPUH.

IIBeTHBIC peakuy OCITKOB.

[Tnactmaccel u BojokHa. [loHsTne o mmactMmaccax. TepMomyacTU4HbBIE U
TCPMOPCAKTUBHBIC IIOJHMMCPEI. OTILCJ'II)HI)IC MMpeaACTaBUTCIN CUHTCTUYCCKUX U
MCKYCCTBEHHBIX ITOJIUMEPOB:

(eHomoopmanbAETHIHBIE CMOIIBL, TTOTUBUHILTXIOPU, TEDIIOH, IEILTYIOH]I.
IlonsiTHE O XUMHYECKHUX BOJIOKHAX. HaTypaIH)HI)IC, CHHTCTUYCCKHUEC U
HCKYCCTBEHHBIE BOJIOKHA. OTIENIbHBIE NMPEICTABUTENN XUMHUYECKUX BOJIOKOH:
alrieTaTHOe (TpUALIETATHBIA IIENK) M BUCKO3HOE BOJIOKHA, BHUHHIXJIOPHIHBIC
(XJ10pHH), TONUHHUTPWIbHBIE (HUTPOH), TOJMAMUIHbBIC (KallpoH, HEHIIOH),
nonud(UpHBIE (JTaBcaH).

HeMoHcTpanus

Paznuunsnie BUJbI IINTaCTMAcCC U BOJIOKOH.

[IpakTryeckue 3aHATUS

1.0O3HaKOMIIEHHE ¢ CHHTETUYECKHMH U NCKYCCTBEHHBIMU ITOJIMMEPaMH.
Onpenenenne pa3IUYHbIX BUIOB XUMUYECKUX BOJIOKOH.

XUMHUUYECKHE CBOMCTBA YKCYCHOM KHCJIOTBI: B3aUMOJECHCTBUE C UHAUKATOPAMH,
metaiamu (Mg), ¢ ocnoBaausmu (Cu(OH)2) u ocHoBHBIME oKcuaamu (CuO).
Obpartumas 1 HeoOpaTuMast JeHaTypaLus OSJIKOB.

CamocrosTenpHast padoTta o0yyaromuxcs

Tema 16. Xumus u )Xn3Hb

CojneprkaHue yueOHOro MaTepuaa:

Jlekmus

1.Xumust u opraHu3M 4enoBeka. XUMUUECKUE 3JIEMEHThI B OPIraHU3ME YEJIOBEKA.
Opranuueckue U  HeopraHuueckue BemiecTBa. (OCHOBHBIE  YKHU3HEHHO
HEOOXOINMBIE COEINHEHN:

OeJIKH, YTICBOIbI, KHUPbI, BATAMUHBL. YTIEBOJBI — TJIaBHBIA UCTOYHHUK SHEPTUU
opranusma. Ponb >XUpOB B opraHusme. XOJIECTEPUH U €ro poJib B 3J0POBBE
YyeJIoBeKa.

2.MuHepanpHBIE BEMIECTBA B TNPOAYKTaX MUTAHUS, TMHINCBBIE JTOOABKH.
COanaHcUpoBaHHOE TUTAHKE.

Xumuss B ObiTy. Boma. KadectBo Bombel. Moromue u YHCTSIUE CPEACTBA.
[IpaBuia 6e30macHOM PabOThI CO CPeACTBAMHU OBITOBOM XHMMHMH.

HpaKTI/I‘-IeCKI/IC 3aHATHA
1.0HpCILCHGHI/Ie JKCJIC3a B MPOAYKTAX MUTAHUA

¥2,¥4,¥Y5,31,32




| CamocTosTenbHas paboTa 06ydaOIIEXCS

Pasgen 4. buonorus

Tema 17. buonorus - cOBOKyIHOCTb
HayK O »UBOW mpuponxe. Meronabl
HAY4YHOT'O [IO3HAHUS B OMOJIOTHH

CojneprkaHue yueOHOro MaTepuaa:

Jlexmus

1.)KuBas mpupoga xak OOBEKT HW3ydeHHsT OMOJOTHH. MeToasl MCCleToBaHUs
JKUBOW TIPUPOJIBI B OMOJIOTHH.

2.0mnpeneneHue *U3HU (C TPUBICUYCHUEM MaTepuana W3 pa3ieloB (U3NKH H
XUMUH). YPOBHH OpraHHU3AIUY KU3HH.

JlemoHcTpanuun

YpOBHU OpraHu3aluu KU3HU.

MeTo/1bl NO3HaHMS )KUBOW TPUPOIBIL.

[IpakTrueckue 3aHATUSL
1. Tunonorus >KMBBIX OPraHU3MOB

¥2,¥4,31,32

Tema 18. Kietka

Coneprkanue yueOHOro MaTepuaa:

Jlexus

1.Actopust wusyuyeHust KineTkd. OCHOBHBIE IOJIOKEHHSI KIETOUHOH TEOPHH.
Knetxka - cTpykTypHO-(hyHKIIMOHANBbHAS (37IEMEHTapHAast) eAMHULIA JKA3HH.
Crpoenue kinetku. [IpokapuoThl U 3yKapruOThl — HU3IINE U BBICIIHE KIETOYHBIE
opranu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH 3YKapHuoT.
IToBepxHOCTHBIM ammapar. CxeMaTHYHOE OIMCAHME >KUAKOCTHO-MO3aMYHON
MOJIENTU KIIETOYHBIX MEMOpaH.

[uTormasmMa — BHYTpPEHHAA cpela KIETKH, OpraHoujsl (OpraHeslibl).
Knerounoe sapo. @yHKIMS sapa: XpaHEHHE, BOCIPOM3BEACHHE M Iepenada
HACJICJICTBEHHOW WH(OPMALMH, PEryysilus XUMUYECKOH aKTUBHOCTH KJIETKH.
CrpykTypa 1 QyHKIIMHA XpOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
2.MarepraibHOE €IMHCTBO OKPY’KAaIOIIEro MUpa M XMMUYECKUH COCTaB >KUBBIX
OpPraHU3MOB. Buonornueckoe 3HAYCHHUE XUMUYECKUX JJIEMEHTOB.
Heopranmueckue BemecTBa B cOCTaBe KJIETKH. PO BOABI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEH cpensl OopraHm3MoB. Heopranudeckue
WOHBI. YTJEBOABl U JUNUABI B KieTke. CTpyKkTypa U Ouonoruyeckue QyHKIUN
0enkoB. AMHMHOKHCIOTBI — MOHOMEpHl 0enkoB. CTpoeHne HYKJIEOTHAOB U
cTpykTypa nonuHykieotuaasix neneit JJHK u PHK, ATO.

Bupycsl u Oakrepuodaru. Heknerounoe crpoeHue, KH3HEHHBIH LIUKI U €ro
3aBUCUMOCTb OT KJIETOYHBIX (opM ku3HH. Bupycel — BO30Oyaurenu
WHQEKIMOHHBIX  3a0oJjicBaHMi,  MOHATHE 00  OHKOBHpycax.  Bwupyc
ummyHozaeduura yenoseka (BUY). [Ipodunaktuka BUY-undpexum.
JlemMoHcTpanuu

CtpoeHune MOJIEKYJIbI OeKa.

Crpoenne monekyns! JIHK.

CtpoeHue KIETKU.

V1,¥2,¥3,¥5,31,32




CTpoeHune KIETOK MPOKAPUOT H DYKAPHUOT.
CtpoeHue BHUpyca.

[IpakTuyeckue 3aHATUSL

1.HaGnroieHue KIETOK PaCTeHUH W KUBOTHBIX IMOJI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax 1 X OIHCaHHE.

CpaBHEHHE CTPOCHMSI KJIETOK PACTCHUH U )KUBOTHBIX.

Tema 19. Opranusm

Cojneprkanue yueOHOTO MaTepuaa;

Jlexmus

1.0pranusm - enuHOE 11e70e. MHOTOOOpasue opranu3MoB. OOMEH BEIIECTBOM U
SHEPTUeH ¢ OKpyXarolleld cpelodl Kak HeoOXOAMMOE YCIOBHE CYIICCTBOBAaHUS
JKHUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJHA W3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpraHM3MOB. JlelneHne KIEeTKH — OCHOBA pOCTa, pa3BUTHA U
pa3MHOXKEHUA OpraHu3MoB. becnonoe pa3mHokeHue. IlosoBoi mpoiecc u
MoJIOBOE pa3MHOKeHHe. OII0I0TBOPEHHE, €T0 OMOJIOTHYECKOe 3HAUCHHE.
2.IlonsTre 00 MHANBUIYATFHOM (OHTOTEHE3), SMOPHOHATHLHOM (3MOPHOTEHE3) U
MOCTAMOPUOHANEHOM DPa3BUTHH. VHIMBHIyanbHOE pa3BHTHE YeJIOBEKa M €ro
BO3MOJKHBIE HAPYLIECHMUS.

OO01ue npencTaBiIeHns O HACIEICTBEHHOCTH U M3MEHYMBOCTH. 3.1 eHeTnueckas
TEPMUHOJIOTHSI ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HacliefioBanus. HacienoBaHue
NpU3HAKOB y uenoBeka. [lojoBeie XpoMocombl. CIEMIEHHOE € TOJOM
HacienoBanue. HacnmencTBeHHble OONE3HW 4YeNOBEKa, WX NPUYUHBI U
npodunakTrka. COBpeMEeHHBIE MTPEICTABICHUS O TeHE U TeHOME.

I'eHeTnyeckne 3aKOHOMEPHOCTH W3MeHUMBOCTH. Kitaccudukamus  dopm
W3MEHYHMBOCTH. BimsiHue MyTareHoB Ha OpraHU3M YelIOBEeKa.

[Ipenmer, 3amaun W MeTOABI CeNeKIHMH. | eHeTWYecKre 3aKOHOMEPHOCTH
cenekiun. Yuenwe H. . BaBumoBa o0 1meHTpax MHOrooOpasus U
IMPOUCXOXKIACHUA KYJIbTYPHBIX paCTeHHfI. BHOTGXHOHOFI/IH, €€ IOCTHMXKCHUA,
MIEPCIICKTUBEI Pa3BUTHSL.

HeMoHcTpannu

OOMeH BelecTB U MpeBpaIieHue SHEPTUH B KIIETKE.

Jenenue knetku (MUTO3, MEH03).

Crioco0bI 6ecIoa0ro pa3MHOXKEHHSL.

OnoI0TBOpEHHE Y PACTEHUH U )KUBOTHBIX.

MHauBuyabHOE Pa3BUTHE OPTraHU3MA.

Hacnexncreennsie 601e3HM yeloBeKa.

Bnusane AJIKOT'0JIn3Ma, HApKOMaHUH, KyYpE€HUA Ha HACIICACTBECHHOCTD.

Myranuu.

MonudukanrnoHHass U3MEHIYHUBOCTb.

IleHTpbl MHOrOOOPa3Ms M MPOUCXOXK/ICHUS KYIbTYPHBIX PACTCHUH.

V1,¥2,¥3,¥5,31,32




HckyccTBeHHBII 0TOOD.
Uccnenosanns B 001acTt OMOTEXHOIOTHH.

ITpakTHYECKUE 3aHATHS

1.Perirenue smeMeHTApHBIX TEHETHUSCKHX 3a/1ad.

AHamM3 ¥ OIIEHKa dTMYECKHMX ACIIEKTOB Pa3BUTHs HEKOTOPHIX MCCIEIOBAHUN B
OHMOTEXHOJIOTHH.

CamocTosTeabHas pa60Ta O6y‘laIOIIII/IXC$I

Tema 20. Bun

Cojneprkanue yueOHOTO MaTepuaa;

Jlexus

1.DBomonMOHHasT Teopusi W ee poib B (OPMHPOBAaHHUH COBPEMEHHOI
€CTECTBEHHO-HAYYHOW KapTHHBI Mupa. Bupn, ero kpurepuu. llomymsiius xak
CTPYKTypHasl €IVUHHMIA BHAAa WU 3BOIMOIUH. CHHTETHYECKas TEOPHs 3BOJIIOLHM.
JIBrKyImye CHIbl JBOJIIOLIMM B COOTBETCTBHM C CHHTETHUYECKOM TeopHen
sposonnu (CT3). 'eHeTnueckne 3aKOHOMEPHOCTH 3BOJTIOLIMOHHOTO IpoIiecca.
2.Pesynbrarel sBomonuu. CoxpaHeHHE MHOrooOpa3us BHIIOB KaK OCHOBa
yCTOMYMBOrO  pa3BuTuss  Ouocdeprl.  IlpuunmHBl  BBIMHpAHHsS ~ BHIOB.
Buonoruueckuii mporpecc u OMOJIOTHYECKHIA perpecc.

I'unoTess! MPOUCXOXKACHUS KU3HU. Y CIOKHEHNE KUBBIX OpraHU3MOB Ha 3emJie
B MIPOLIECCE IBOJIIOLIMN. AHTPOIIOIEHE3 U €ro 3aKOHOMEPHOCTH. [[oKka3aTenbcTBa
pOACTBAa 4YENOBEKa C MJICKONUTAIOUMMH >KUBOTHBIMH. 3.DKOJOIMYECKHE
(hakTopbl aHTpOINOTeHe3a: YCJIOXKHEHHE TOMYJISIIUOHHON CTPYKTYpHl BUJA,
W3TOTOBJIEHUE OPYAMM TpyAa, MEPEXOA OT PACTUTENBHOIO K CMEIIAHHOMY THITY
MUTaHWS, UCIOIb30BaHHE OTHs. [losBI€HWE MBICIUTENBHON AESATEIBHOCTH H
4yJIeHOpa3ienbHOU pedr. IIpoucxoxieHne 4eI0BEYECKUX pac.

JeMoHncTpanuu

Kpurepuu Buga.

[omynsauus - cTpyKTypHasi €AMHUIA BUIA, €IMHHUIA SBOJIIOLNH.

JBMKyIlIHE CUIIbI IBOJIFOLIUH.

BozHukHOBeHHE 1 MHOTr00Opas3ie NprucHoco0IeHUH Y OpraHI3MOB.

Penkue u ncuesatomniyie BUIbI.

JBWKyIllHe CUIIbl aHTPOIIOTE€HE3a.

IIponcxoxieHne YenoBeKa U YelI0BEYECKHX Pac.

[pakTuyeckue 3aHATHS

1.0Onucanue ocobeit Buaa mo MOopQoIorHuecKoMy KPUTEPHIO.
AHaHI/I3 1 OILICHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOXKACHUSA KU3HU.
AHaIU3 ¥ OIICHKA Pa3IMYHbBIX THIIOTE3 MPOUCXOXKICHHUS YSIOBEKA.

V1,¥3,31,32

Tema 21.DK0ocUCTEMEI

Copepxanne yueOHOTO MaTepHana:

Jlexus
1.IIpenMer u 3aga9u SKOJIOTHUN: YICHHE 00 IKOJOTHUECKHUX (DaKkTOpax, yueHHUE O
coobuiecTBaXx OpPraHU3MoOB, y4eHHe O Ouocdepe. DKomornuyeckue (akTopsl,

V1,¥,V5,31,32




OCOOEHHOCTH MIX BO3JEHCTBHSL. DKOIOTHYECKas XapakTeprucThka Buaa. llonsarue
00 sKomornyeckux cucreMax. Llenw nmutanus, TpouaecKkre ypoBHH.
BuoreoneHos kak »skocuctema. buoneHo3 W OHOTON Kak KOMIIOHEHTHI
OmoreorieHo3a.

2.buocepa — rmodOanpHas skocuctema. Yuenme B. WM. Bepnamckoro o
ounocdepe. Poip kuBbIX opranu3MoB B Ouocdepe. buomacca. bruonornueckuit
KpPYroBOpoT (Ha mpuMepe KpyroBoporta yriepoaa). OCHOBHbBIC HalpaBICHUS
BO37Ie¥ICTBHA YeloBeKa Ha Orochepy.

3. Tpancdopmanusi €CTECTBEHHBIX OKOJOTHMUYeCKHX cHucTeM. (OcoOEeHHOCTH
arpodKOCUCTEM (arpolieHO30B).

HeMoHcTpaunu

Oxonorudeckre GaKkTOPHI U MX BIUSHAC HA OPTaHU3MBIL.

MC)KBHILOBI)IC OTHOLICHUSA: MMapasuTU3M, XUIIHUYICCTBO, KOHKYPCHI M, CI/IM6I/IO3.
SIpycHOCTB pacTUTENFHOTO COOOIIECTRA.

Kpyrosopot yrinepozna B 6uocepe.

3anoBeJHUKH W 3aKa3HUKH Poccu.

[IpakTryeckue 3aHATUSA
1.CocraBienne cxeM nepefadu BeIecTB U SHEPruH (IeTei MUTaHws).
CpaBHUTENBHAs XapaKTEpUCTHKA NPUPOAHBIX HSKOCHCTEM M arpo’KOCHCTEM

CBOEH MECTHOCTH. 1
Pemenne sK0m0rnuecKux 3a1ad.
AHalu3 U OLCHKA IOCIEICTBUHA COOCTBEHHOM NESTEIBHOCTH B OKPY)KAIOLIEH
cpefie, TI00aIbHBIX KOJIOTHYECKUX Mpo0IeM U MyTeil X penieHusl.

TIpoMeskyTouHas ATTeCTAIS ITo uToram BTOpOro cemMecTpa U3y4eHUs JUCIUILUINHBIL: TU(PepeHIIMPOBAHHBIH 2
3a4er
Hroro 3a 2 cemectp 64

Bcero 113




2.4. TemaTu4ecKHii IVIaH U COAEPKAHME NTMCUMILVINHBI 1JI51 3204HOM opMbI 00yUeHUs1

HanmenoBanmue pa3aciioB U TCM

Copnepxanue yueOHOro MaTepuana v GOpMbI OpraHUu3aNH AEITEIbHOCTH
oOyJaronxcs

O0BeM yacoB

3HaHUSIT U YMEHMS,
(hopMUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IPOTPAMMBI

Paszgen 1. dusuka

Cojneprkanue yueOHOro MaTepuaa:

Omsnka — QyHIaMEHTabHAA HayKa o0 pupone. EcTecTBeHHO-HaY4HBIN METO]
MO3HAHMS, €70 BO3MOXHOCTH M IT'PaHUIIBI IPUMEHUMOCTH.
OKCHepUMEHT W TEOpHsl B IpoLEecce MO3HaHWUA MNpHUpoAsl. MojennpoBaHue

¢u3nuecKux SABICHUI M mpoieccoB. EcTecTBeHHO-HAayYHast KAPTHHA MHpPa U € 4
BaYKHEHIINE COCTABIIAIOLIME.
Tema 1. Brenenue EnuHCTBO 3aKOHOB IPUPOABI U COCTaBa BewlecTBa BO BeeneHHOM. OTKpBITHS B V2,VY4,31,32
(u3MKe — OCHOBA MpoOrpecca B TEXHUKE U TEXHOJOTHH MPOU3BOICTBA.
[IpakTryeckue 3aHATUSA 1
MogenupoBanue GpU3NIECKUX SIBJICHUN U NPOLECCOB.
CamocrosTenpHast paboTta 00yyaromumxcs
Brimonnenue pedepara 3
ITonroTroBKa MMCbMEHHBIX OTBETOB HAa KOHTPOJILHBIE BOIIPOCHI
Conepxanue yueOHOro MaTepuana:
Kunematuka. Mexanuueckoe nBmwkenue. Cucrema orcuera. TpaekTopus
JIBUKEHMSL.
ITyte. Ilepememienue. PaBHOMepHOE mpsMosMHEHOe ABIKeHHEe. CKOpOCTb.
OTHOCUTENBHOCTh MEXaHMUYECKOrO JBIKEHHS. 3aKOH CIIOKEHUS CKOPOCTEH.
I'paduxn nBmwxenus. CpeaHsas CKOPOCTh NpPU HEPABHOMEPHOM BIKEHHH.
MrHoBeHHasi CKOPOCTb. PaBHOYCKOpPEHHOE MNPSMOJIMHENHOE  ABUXKECHHE.
VYckopenue. CBoOomHoe mazeHue ted. KpuBonmHeiiHOoe IBMXKeHHE. YTiaoBas
Tema 2. Mexanuka CKOpOCTb. PaBHOMEpHOE IBMXKEHHME MO OKpYXHOCTH. lleHTpocTpemuTenbHOE 5 V1.Y331.32

YCKOPCHHE.
Junamuka. Macca u cuna. B3aunmopeiictue Ten. 3akoHbl JUHaAMUKH. CHIIBI B
pupoze.

Cnoco6s! m3mepenus cuil. MaepnmanbHas cuctemMa oTcuera. 3aKOH BCEMHPHOTO
Tarorenusi. HesecomMocTsb.

3aKoHBI COXpaHEeHUs B MexaHuke. Mmynbe Tena. 3akoH cOXpaHSHUS UMITYJIbCa.
PeaktuBHOE nBWXeHHME. MexaHudeckas pabora. MomHOCTh. PaGorta cuibl
TATOTCHHS, CHJIBI YIPYTOCTH W CWIBI TpeHHWs. MexaHmdeckas SHEPTHs.
Kunerndeckas sHeprusi.




Kunerngeckas sHeprus u padora. [loTeHnnanpHas SHEPTHst B TPAaBUTAIIHOHHOM
ToJe.

[ToTeHunanbHas SHEPTHA YIPYTo AeOPMHUPOBAHHOTO Tesd. 3aKOH COXpaHEHUS
MOJTHON MEXaHUYECKOU SHEPTHUH.

JlemoHcTpanuun

OTHOCHUTENBHOCTh MEXaHIUUECKOTO IBUKEHHUSL.

Buapl MexaHU4eCKOTO TBUKEHUS.

MuepTHOCTH TEN.

3aBUCHMOCTb YCKOPEHHS TeJla OT €ro Macchl ¥ CHUJIBI, IEHCTBYIOIEH Ha TEJO.
PaBenctBo u IMPOTUBOIIOJIOKHOCTDH HalpaBJICHUA CHJI ILCI\/'ICTBI/ISI u
MPOTHUBOJECHCTBUSL.

HesecomocTs.

PeaxkTuBHOE ABWXCHUEC, MOACIIb PAKCTHI.

V3MeHeHue SHEPTUuM MPU COBEPIICHUH PabOTEHI.

[IpakTrueckue 3aHATUSL
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT MacChl Teja.

CamocrosiTensHast paboTa 00yJarommxcs
Bremmonnenue pedepara
[ToaroToBKa MICHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

Tema 3. OCHOBBI MOJIEKYJIIPHON
(U3UKU U TEPMOAMHAMUKH

Conepxanue yueOHOro MaTepuana:

MounekynspHass (u3nka. ATOMHUCTHYECKAas TEOPHUS CTPOCHUS BEIICCTBA.
HaOnroneHust M OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BelecTBa. Macchl U pa3Mepsl MOJIEKYIL. TemnoBoe IBUKEHHE YaCTHULl BEILIECTRA.
BbpoynoBckoe nBmxenue. MpeanbHsiid ra3. Temmeparypa kak Mepa CpenHei
KHHETHYECKOW DSHEPIHHM 4YacTHIl. YpPaBHEHHWE COCTOSIHHSI HACAIBHOTO Tasa.
Nzonporecco u ux rpaduku. OOBsICHEHHE arperaTHBIX COCTOSHHIA BEIIeCTBa U
(a30BBIX TEPEXOA0B MEXKIy HHMH Ha OCHOBE AaTOMHO-MOJEKYIISPHBIX
IIPEACTABIICHUN.

CBsi3b MEXIy AABICHHEM M CpeIHEH KUHETHYECKOW SHEprueid MOJEKyIN rasa.
Pabora raza. Moxens xunakoctu. [IoBepXHOCTHOE HATSHXKEHHE M CMadyMBaHHE.
Kpucrannmaeckue u amopdubie BemecTBa. JKuaKue KpUCTAIIIBL.
Tepmonnnamuka. BayTpennsst sneprus. Paborta n Termooragada Kak CIOCOOBI
W3MEHEHUs] BHYTpeHHeW 3Hepruu. [lepBriil U BTOPOMl 3aKOHBI TEPMOJUHAMUKH.
Ilpunnuner  geiictBust TemoBeix MamuH. KIIJ[ TemyioBbIx —ABUraTesnei.
TemnoBpie MaIMHBI U UX NMPUMEHEHHE. JKOJOTHISCKUE TIPOOJIEMBI, CBI3aHHbBIC
C IPUMEHEHHUEM TEIUIOBBIX MAITUH U IPOOJIEMBI DPHEProcOepeKeHUsI.
JlemMoHcTpanuu

JBrxeHne OpOyHOBCKHX YaCTHII.

Hubdysus.

SIBneHms MOBCPXHOCTHOI'O HATAKCHHUA M CMaYMBaAHUL.

V1,¥3,31,32




Kpwucramisl, amopdHbIe BemecTBa, KUIKOKPUCTATUIMIECKIE TEa.
M3MmeHeHne BHYTPEHHEH SHEPTUHU Tell IPH COBEPIISHUH PabOTHI.

HpaKTI/I‘IeCKI/IC 3aHATUA
AI‘pCI‘aTHBIC COCTOsHUSA BCUICCTBA

CamocTosiTenpHas paboTa 00yJaroIIuXCs
Brimonaenune pedepara
[ToarotoBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOMPOCHI

Tema 4. OCHOBBI 3JIEKTPOITUHAMUKHI

Cojneprkanue yueOHOrO MaTepuaa;

DnekTpocTaThka. B3ammomelcTBHE 3apsDKEHHBIX Tel. DJICKTPUYCCKHI 3apsi.
3akoH COXpaHEeHUs 3IEKTPUUECKOTO 3apana. 3akoH Kynona.
DIEKTPOCTATHUECKOE TO0JI€, €r0 OCHOBHBIC XapaKTEPUCTHKU U CBSI3b MEXIY
HUMU. [IpOBOIHUKY U U30JSITOPHI B 3JIEKTPOCTATUUECKOM MOJ€E. DIEKTpUIECKast
€MKOCTb KOHJICHCATOpa. DHEPTHUs AIEKTPOCTATUYECKOTO MOJIS.

[TocTostHubIit TOK. [locTOSsIHHBIN AnmekTpuueckuii Tok. Cuia Toka, HalmpsbKeHUE,
3JIEKTPUUECKOe compoTupieHrne. 3akoH Oma i y4JacTKa LEeNU M TOJTHOM
ANEKTPUYECKON LEMH.

Pabora m MomHOCTH mocTOsSTHHOTO ToKa. 3akoH JDxoyms—IJlenna. TerumoBoe
JIEACTBUE NMEKTPUUECKOTO TOKA. DICKTPUUCCKUI TOK B PA3TUYHBIX Cpeax.
MarnutHoe mosie. MarHuTHOE€ 1OJIE M €ro OCHOBHBIE XapaKTEPUCTUKH.
JelicTBUe MarHMUTHOrO TOJsI Ha MPOBOJHUK C TOKOM. 3aKOH Awmiepa.
Onekrpoasurarens. Cuna Jlopenma.

SBneHne AIEKTPOMAarHUTHOW MHAYKIIMH. 3aKOH 3JIEKTPOMATHUTHON WHIYKITUH.
[IpaBuno Jlenna. Camonnaykuus. MHAYKTUBHOCTB. DHEPrUs MarHUTHOTO TOJISL.
JeMoHncTpanuu

DneKTpu3anus Tell.

B3aumopeiicTBue 3apsyKEHHBIX TEIL.

HarpeBanue npoBOJHUKOB C TOKOM.

OmnsiT Opcrena.

B3aumopeiicTBuE TPOBOJHUKOB C TOKOM.

JelicTBrEe MarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

Pabota smexkTpoaBurares.

SBieHNE IEKTPOMArHUTHON MHIYKITHH.

HpaKTI/I‘ICCKI/IG 3aHATHUA
C60p1<a 3J'IeKTpI/I"IeCKOI>i Oernu U U3MCPCHUC CHUJIBI TOKAa W HANPAKCHHUSA Ha €€
Pa3JIMYHbIX Y4aCTKax.

CamocTosTenbHas paboTa 00yJarommuxcs
Brimonuenue pedepara
[ToaroroBka MMCHMEHHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI

V1,3, V5,31,32

Tema 5. Konebanus 1 BOJHBI

Conepxkanne yaeOHOTO MaTepraa:

Mexannueckue kojebanus u BojHbel. CBoOOAHBIC KojeOanus. [lepuon, yacrora

V1,¥3,¥5,31,32




U amIuuTyga konebaHuid. ['apMoHmueckue konmebaHWsA. MareMaTHYecKHd U
NPYKWHHBIM ~ MasATHUKH. IIpeBpamieHne OSHEpruM TIpH  TapMOHHUYECKHX
KOJICOaHUSIX.

MexaHnueckie BOJHBI U UX BUIBL. 3BYKOBBIE BOJHBI. YJIbTPa3BYKOBBIC BOJIHBI.
VApTpa3ByK U €T0 UCIOIB30BaHNE B MEAULIMHE M TEXHUKE.

OJneKTpOMarHuTHeIe KosieOaHusi ¥ BOJNHBL CBOOOAHBIE AJIEKTPOMATrHUTHBIC
KoJIeOaHusl.

KonebarenbHbrit KOHTYP. dopmyna TomcoHa. BrIHyX1€HHBIE
3JEeKTPOMarHUTHbIE KosieOaHusl. I'apmonnueckue 3JIEKTPOMAarHUTHBIE
KoyieOaHus. DIIEKTPUUSCKU pe3oHaHC. [lepeMeHHBI TOK. DJICKTPOTreHEpaTop.
ITonyuenue u nepenayda 3aekrposnepruu. [Ipodiaemsl sHEprocoepekeHus.
DJIEKTPOMAarHuTHOE noie. ONIeKTPOMAarHUTHBIE BOJIHBI. CkopocTh
OJICKTPOMAruuTHBIX BOJIH. HpI/IH]_[I/IHI)I paanuoCBA3U u TCICBUACHUA.
Hcnonp3oBaHne  JJIEKTPOMAarHWTHBIX BOJIH  pas3iMYHOIO JHama3oHa B
TEXHUYECKUX CPENICTBAX CBSA3H, MENULIMHE, IPH H3YYEHNU CBOWCTB BEIIECTBA.
CseroBble BOJIHBI. Pa3BuTHE IpencTaBiIeHUNH O TMpPHPOJE CBeTa. 3aKOHBI
OTpaKCHHUs M TpejoMicHHs cBeTa. MHTepdepenius cBera. Judpakuus cpera.
Hudpakamonnas pemerka. [lomspusanus cera. Jlucmepcus cBera. JIMH3BL
®opmyra TOHKOM JUH3BI. ONTHYECKHE MPHUOOPHI.

JeMoHncTpanuu

Konebanusi MaTeMaTHUECKOTO U IPY>KUHHOTO MAsITHUKOB.

Pabora snexrporeneparopa.

I/I3J1yquI/1e " IMPUEM SJICKTPOMATrHUTHBIX BOJIH.

Panuocss3e.

Pasnoxenue Genoro cBeTa B CIIEKTP.

Wnrepdepennus u audpakmus cpera.

OTtpakeHHe 1 IpeIoMIIEHHE CBETA.

Onrtryeckue npuodopHL.

[IpakTideckue 3aHATUSA
M3yuenne konebanmii MaTeMaTHIECKOTO MasTHUKA.
W3yuenue narepbepeHnnyu u qudpakuy CBeTa.

CamocrosTensHast paboTta 00yyaromumxcs
Brimonuenue pedepara
IToAroTOBKa NMCHMEHHBIX OTBETOB Ha KOHTPOJIHBIE BOIIPOCHI

Tema 6. DneMeHTHI KBAHTOBOM
bm3uku

Cojneprkanue yueOHOro MaTepuaa:

KsantoBbie cBoiicTBa cBeTa. PaBHOBecHOe TemnoBoe m3nmyuyeHue. KBaHToBas
runote3a [lnanka. @otosnekrpuueckuit 3¢pdext. YpaBHeHne DUHIITEHHA IS
BHerHero Gotoaddexra. Poron. Janenue ceera. Jlyannsm CBOKCTB cBeTa.

®usuka aroma. Monenu crpoenus aroma. OnbiT Pesepdopna. [Toctynarer bopa.
O0bscHeHHne TMHEHYATOr0 CIeKTpa BOJIOPOa Ha OCHOBE KBAHTOBBIX MOCTYJIATOB

VY1,V5, 31,32




Bopa. IlornomeHne HM HCHyCKaHUE cBeTa aroMoM. KBaHTOBas »HEpPrus.
[IpuHIMT KeHCTBUS U UCIONB30BaHKE Jlazepa. ONTHYECKasT CTIEKTPOCKOIHUS KaK
METOJ] U3yUYEHHsI COCTaBa BEIIECTRA.

®u3nKa aTOMHOTO S/Ipa U 3JeMEeHTapHbIX 4acTull. CocTaB U CTPOEHHE aTOMHOTO
simpa. CBOMCTBA SACPHBIX CHUI. DHEPTHUS CBSI3U M AEPEKT MACCHl aTOMHOTO Spa.
PannoakTuBHOCTS. Buasr PpaauOaKTUBHBIX MIpeBpaLICHUH. 3aKkoH
paanoakTUBHOrO pacnajga. CBoicTBa HOHM3HPYIOIIMX SACPHBIX H3IYYEHHH.
PamnoakTrBHBIE U3TYYEHHS W WX BO3JEHCTBHE HA JKMBBIE OPTaHU3MEL. SlaepHbie
peakuun. SnepHas sHepreTuka. IeMeHTapHbIE YaCTHIIBL.

DyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA.

HeMoHcTpaunu

®Dorodddexr.

DOTO3NEMEHT.

Wznydenue nazepa.

Jluneiiuatble CEKTPHI PA3JIMYHbBIX BEIIECTB.

CueTuyrK HOHU3UPYIOMIUX H3ITyUYeHHUH.

[IpakTryeckue 3aHATUSA
Hyanusm cBOMCTB cBeTA.

CamocrosTensHas pabota 00yJaroImmxcs
Brinonnenue pedepara
HOI[I‘OTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

Tema 7. Becenrennas u €€ 3BOJTIOLIMS

Conepxanue yueOHOro MaTepuaa:

Crpoenne u paszsurue Bceenennoil. Kocmomnorus. 3Besnel. TepMosinepHbIi
cuHrte3. Mogens pacumpsioneiics BeeneHHo.

[Ipoucxoxnenne ComHeuHOM cucTeMbl. [IpOTOCONMHIIE W MPOTOIIAHETHBIC
obmaka. OGOpazoBanue 1iaHeT. IlpoOnema cymecTBOBaHHMS BHE3EMHBIX
[ABUJIN3ALINHA.

CoBpeMeHHas pu3nueckas KapTHHA MUpA.

IIpakTUueckue 3aHsATHA
HebGecnpie Tena

CamocrosTensHas pabota 00yJaromuxcs
Brinonnenue pedepara
HOJIFOTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

¥1,31,32

Paznen 2. Xumus. O0mmas 1 HeopraHuyecKast XUMHUSL.

Tema 8. Benenue

Coneprxanue yueOHOTO MaTepuaa:

XuMudeckass KapThHAa MHpa KaK COCTaBHAas 4YacTh €CTECTBEHHO-HAYyYHOU
KapTUHBI Mupa. Poilb XUMHUM B JKH3HH COBPEMEHHOTO oOImecTBa. Hopeiimue
JOCTHKEHUS XMMHYECKOW HAYKH B TUIaHE PA3BUTHS TEXHOJOTHI: XUMHUYECKas
TEXHOJIOTHSI — OMOTEXHOJIOTHSI - HAaHOTEXHONOTHs. lIpuMeHeHne NOCTHKEHHH

¥2,V4,31,32




COBpEMEHHOW XMMHUHW B TYMaHUTApHOH cpepe nesTenbHOCTH 00IIecTBa.

Jlexun

IIpakTrueckue 3aHATUSL
OuncTka 3arpsi3HEHHOM BOABI

CamocTosiTenpHas paboTa 00yJaroIIuXCs
Brimonaenune pedepara
[ToarotoBKa MMUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOTIPOCHI

Tema 9. OcHOBHBIE TOHATHI H
3aKOHBI XUMUU

Cojneprkanue yueOHOro MaTepuaa:

IIpenmer xumuu. BemecTBo. AToM. Monekymna. XuMHdecKuil 3eMeHT U GOPMBI
ero cyuectBoBanus. [IpocTblie u croXxHble BelecTBa. AJUIOTPOIINS U €€
IMPUYNHBI.

HeMoHcTpanus

Habop mozeneit aToMOB 1 MOJIEKYI.

Nzmepenue BemecTBa. OCHOBHBIE 3aKOHBI XUMHMH. Macca aTOMOB U MOJIEKYJI.
ATtomHast CAUHHNIIa MAaCChI. OTHOCHUTENLHBIE ATOMHAS U MOJICKYJIApHAas MacCChI.
KonnuectBo BemecTna.

[locrossHHAst ABorampo. MoisipHast Macca. 3akoH ABoraapo. MonspHbIii 00beM
ra3os.

3aKOoH cOXpaHeHHs MacChl BEIIECTBA.

[IpakTuueckue 3aHATUSL
Pacyersl mo xumuueckum GopmyiaM.

CamocrosiTenpHast paboTa 00yJarommxcs

V1,¥3,31,32

Tema 10. Ilepnonnyeckuii 3aKoH

u Ilepuoaunueckas cucremMa
XUMUYECKuX ayementoB J[. .
MenneneeBa

Coneprxkanue yueOHOrO MaTepuaa;

OtkpeiTue llepmonmdeckoro 3akoHa. Ilepmomudeckas cucteMa XUMHYECKHX
anementoB Jl. 1. MenneneeBa kak rpaguueckoe otoopakenue [lepuoguueckoro
3akoHa. Ileproauyeckuil 3aKOH U CHUCTEMA B CBETE YYECHMSI O CTPOCHUM aTOMA.
3aKOHOMEPHOCTH HW3MEHEHHUs] CTPOEHUS JJIEKTPOHHBIX OOOJIOUYEK aTOMOB U
XUMHAYECKUX CBOWCTB 00pa3yeMbIX 3JIEMEHTAaMH MIPOCTHIX U CIIOKHBIX BEILECTB.
3nauenne llepmogmueckoro 3akoHa u IleprogUYecKO CHUCTEMBI XMMHUYECKHX
anemeHToB [[. 1. MeHaeneeBa il pa3BUTUS HAYKU U IOHUMAHUS XMMHYECKOU
KapTHHBI MUpa.

HemMoHcTpanus

Pasnuunsie ¢opmer Tleproandeckoit cuctembl xummudeckux anementoB [I. .
Menpeneesa.

[pakTuyeckue 3aHATHS
Peakniuu vonHoro ooMeHa

CamocrosTenpHas padboTa 00yJaronuxcs
Brimonuenue pedepara
IToAroTOBKAa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIPOCHI

¥1,¥3,31,32

Tema 11. CtpoeHue BetmecTBa

Coneprxanne yaeOHOTO MaTepraa:

¥1,¥3,31,32




TIpupona xumuueckoit cBsizu. KoBajeHTHasi CBsA3b: HEMOJSpHAs U MOJSpHAs.
Honnas cBs3b. KaTnoHbl U aHHOHBI. Metainyeckas cBs3b. BojgopoaHas CBA3b.
B3auMOCBS3b KPUCTAUIMUECKUX PEHICTOK BEIIECTB C PA3NIMUYHBIMU THUIIAMU
XUMHYCCKOM CBS3H.

JlemoHcTpanus

OO0pa3Iiibl BEMECTB M MATEPUAIOB C PA3JIUYHBIMH TUTIAMH XUMHUYECKOU CBSI3H.

[IpakTuyeckue 3aHATUSL
TumBI KPAUCTANTHIECKHIX PEHIETOK

CamocTosiTenpHas paboTa 00yJaroIIuXCs
Bremmonnenue pedepara
HOI[I‘OTOBKa IMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIPOCHI

Tema 12. Boga. PactBopst

Copneprkanne yaeOHOTO MaTepuaa:

Boma B mpupone, ObITy, TeXHHKE M Ha mpou3BoacTBe. DPHU3MUECKUE U
XUMHYECKHE CBOMCTBA BOJHI. 3an$13HI/ITCIII/I BOJBI U cIroco0BI 0UMCTKH. JKecTKast
BOJa U €€ yMAT'UCHHC.

OmnpecHeHnue BOABI. ArperaTHbIE COCTOSIHUSI BOIBI M €€ IEepexolbl U3 OTHOTO
arperaTHOro COCTOSIHUS B APYTO€.

PaCTBOpCHI/IC TBEPAbIX BEHICCTB U I'a30B. 3aBHCHUMOCTH PaCTBOPUMOCTH TBEPABIX
BEIIECTB M Ta30B OT TeMmIeparypsl. MaccoBas [10J1s1 BEILIECTBAa B PacTBOPE Kak
croco0 BBIPAKEHHUS COCTAaBA PacTBOpA.

HemMoHcTpanus

dusnyeckue CBOMCTBA BOJBI: TOBEPXHOCTHOC HATXKCHUEC, CMAaYMBaHUC.

[IpakTrueckre 3aHATHSL
Or1eHKa KauecTBa BOIBI

CamocrosiTensHast paboTa 00yJarommxcs
Beinonnenue pedepara
[ToaroTOBKa MMCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

V1,V2,¥5,31,32

Tema 13. Xummnueckue peakuun

Copeprxkanre yueOHOTO MaTepuaa:

ITonsaTHe 0 XUMUYECKOH peakiuu. THITEI XUMUYECKUX peakiuii. CKOpoCcTh
peakiuu 1 (aKTOPbl, OT KOTOPBIX OHA 3aBUCHT. TemioBoi 3 ekt xumMuueckoi
peakiuu. XMMHU4YeCKOe pPaBHOBECHE U CIIOCOOBI €r0 CMEIIEHMS.

HeMoHncTpannu

XUMHUYECKUE PEAKIINU C BBIJICTIEHUEM TEIUIOTHI.

O0paTUMOCTh XUMHUYECKHIX PEaKIIHH.

[IpakTiyeckue 3aHATUSL
Brmsianue paznnaHbix GaKTOPOB Ha CKOPOCTh XMMHUYECKUX PEaKIIHI

CamocrosTenpHas padboTa 00yJaronuxcs
Brimonuenue pedepara
IToAroTOBKAa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIPOCHI

Tema 14. Heopranndeckue

Coneprxanne yaeOHOTO MaTepraa;

Y1,¥2,¥3,¥5,31,32




COEIUHEHUS

Kimaccudukannus HeoOpraHWYeCKHX COCIWHEHHH W WX CBoMcTBa. OKCHIBI,
KHUCJIOTBl, OCHOBAaHMs, CONH. XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX  COCIMHEHUW B  CBET€ TEOPHUU  AJIEKTPOIUTHUECCKOU
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 AaTOMOB W KpPHUCTALUIOB U
MOJIO)KEHHEM METaJUIOB B JJIEKTPOXHMHYECKOM DSy HampspkeHud. Oomrue
crocoObl monyyeHust MetauioB. CrutaBel: d4epHble W LBeTHBIe. Koppos3us
METAJIIOB U CIIOCOOBI 3aIUTHI OT HEe.

Hemeramnpl. OOmasi xapakTepUCTHKA TJIABHBIX TOATPYII HEMETAUIOB Ha
npumepe rajoreHoB. OKHCIHUTETBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBa
HEMETaJJIOB.

BaxHneilne coequHEHUsT METAJUIOB U HEMETAIIOB B IPUPOJIE U XO3SICTBEHHOU
JEATECIPHOCTH YEJOBEKa. 3allluTa OKPYXKAWIIEW cpeasl OT 3arpsi3HEHUs
TSDKEJIBIMU METaJlJIaMH, a30Ta, CEPBI, yIiIepoa.

JeMoHncTpanuu

B3aumopeiicTBre MeTalUIOB ¢ HeMeTalUlaMH (IIMHKAa C CepoM, aJfOMHUHHS C
HOZIOM), paCTBOpaMH KHUCIIOT U IEJI0YEH.

I'openue MeTamioB (LIMHKA, jKeJie3a, MarHus) B KUCIOPOJE.

B3aumopeiicTBuEe a30THOM U KOHLIEHTPUPOBAHHOM CEPHOI KUCIIOT C MEABIO.
BoccraHoButenbHbBIE CBOMCTBA METAILIIOB.

XHUMHUYECKHE CBOMCTBA COEIMHEHNI METAILJIOB.

[IpakTryeckue 3aHATUS

Peakiun oOMeHa B BOJHBIX PaCTBOPAX 3JIEKTPOJIUTOB.

Onpenenenne pH pacTBopa conen.

BriTecnenue xjgopoM 6poma U ofia U3 pacTBOPOB UX COJIEH.

BsanmMoneiicTBre MeTaJIOB ¢ pacTBOPaMHU KUCIIOT U cojiel. Peakunu oOmeHa B
BOJIHBIX PACTBOPAX IEKTPOJIUTOB.

CamocrosTenpHas paboTa 00yJaronuxcst
Brinonnenue pedepara
IToaroTOBKAa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

Pa3nen 3. Xumus. Opranndeckast XuMusl.

Tema 15. Opranuyeckue COeTMHEHUS

Cojneprkanne yueOHOro MaTepuaa;

OCHOBHBIE TTOHATHSA OpFaHquCKOﬁ XUMHUHU U TEOpUSA CTPOCHUSA OPTraHUYCCKUX
coenuHeHwit. [lonstre nzomepun. Buisl nzomepun: CTpyKTypHas (YriaepomaHoro
CKENeTa, IIOJIOKEHUSI KPATHONW CBA3M WM (YHKIIMOHAIBHOW TPYIIIBI),
mpocTpaHcTBeHHas. MHorooOpasue

OPraHUYEeCKUX COETUHEHUM.

Yrnesogopoasl. llpenensHble UM HempenenbHble yrieBogoponanl. CTpoeHue

v12,¥3,31,32




YIJIEBOJIOPOJIOB,  XapaKTepPHbIE  XHUMHYECKHE CBONCTBAa  yIJIEBOJOPOJIOB.
[IpencraBuTenu  yrieBOAOPOJOB: METaH, OTHICH, AalleTWIeH, OCH30IL
[lpumeHeHue  yrieBOJOPOAOB B OpraHMYeCKOM  CHHTe3e.  Peakuus
nonumMepu3anu. Hedthb, raz, kKaMeHHBIH yroiib — MPUPOJTHBIC UCTOUHUKH
YIJIEBOIOPOJIOB.

Kucnoponcogepkamue opranudeckue BemiecTBa. CnupTel, KapOOHOBBIE
KHACIOTBl W CIOXHBIE 3(QHPBL: UX CTPOCHHE M XapaKTepHbIE XHUMUYECKUE
cBoiicTBa. IIpeacTaButenu KUCIOPOACOAEPKAUIUX OPraHUYECKUX COCTUHEHUI:
METHJIOBBIA M STHJIOBBIM CIUPTHI, TIUIEPHH, YKCYCHas KHCI0Ta. Mblla KaK coJinu
BBICIIMX KapOOHOBBIX KHCIOT. JKUPBI KaK CIOXKHBIE d(PHUPHI.

YTneBopl: TII0K03a, KpaxMaJl, IeJUTI0I03a.

A3oTcozepKale OpraHuuecKie COeNHEHHS. AMUHBI, AMUHOKUCIIOTBI, OCIKH.
Crpoenne u Ouonormyeckas QyHKIMs OeTKOB. XMMHUECKHE CBOICTBA OEIKOB.
I'eHeTHYeCKas CBSI3b MEXKTy KJIaCCAaMH OPTaHUYCCKUX COCTUHCHUH.
HeMoHcTpannu

[Mony4eHue 3THIIEHA U €TO B3aUMOJCHCTBHIE C pACTBOPOM TIEpMaHraHaTa Kaius,
OpOMHOM BOJIOM.

Peakius monmy4eHus: YKCyCHO-3THIIOBOTO dHpa.

KavecTBeHHast peakiysi Ha TIMIEPUH.

I{BeTHBIC peakiuu OCIKOB.

ITnactmaccel W BoJOKHA. [loHsTHe O TUIacTMaccax. TepMOIIACTHYHBIC W
TEPMOpEAKTHBHbIC TONMMMEpbl. OTICNbHBIE MPEJCTABUTEIN CHHTCTUYCCKUX U
WCKYCCTBEHHBIX MOJIIUMEPOB:

(beHonogopManbaeTuaHbIE CMOJIBL, TOMUBUHUIXIIOPH]I, TE(DIIOH, TETUTYION/.
[ToHATHE O XWUMHYECKHX BOJIOKHaX. HaTypanbHble, CHHTETHYECKHUE U
UCKYCCTBEHHBbIE BOJIOKHA. OTJENbHBIE MPEICTABUTENN XUMUYECKUX BOJIOKOH:
arieraTHOe (TpUAILIETATHBIA IIENK) W BUCKO3HOE BOJIOKHA, BUHHWIXJIOPHHBIE
(X7OpuH), TONWHUTPWUIbHBIE (HUTPOH), TIOJHAMUAHBIE (KampoH, HEWIIOH),
noau3(upHBIE (JaBcaH).

HemMoHcTpanus

PasnuuHble BUJIBI IJIACTMACC U BOJIOKOH.

[IpakTudeckue 3aHATUS

O3HaKOMJICHHE C CHHTETHUSCKUMHU M UCKYCCTBEHHBIMHU MOJIUMEPAMHU.
Onpe/ieiieHre pa3IuYHbIX BUJI0B XUMAYECKUX BOJIOKOH.

XUMHYECKHE CBOHCTBA YKCYCHOM KHCIIOTBI: B3aUMOJCHCTBUE C WHAMKATOPAMH,
metaiiamu (Mg), ¢ ocHoBarusmu (Cu(OH)2) u ocHoBHEIME okcunamu (CuO).
OO6paTtumas 1 HeoOpaTUMas ieHaTypalus OCJIKOB.

CamocrosTenpHas padboTa 00yJaronuxcs
Brimonuenue pedepara
[ToIroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI




Tema 16. Xumust 1 )x13Hb

Copeprkanne yueOHOTO MaTepraa:

XuMHSI 1 OpraHu3M 4ejoBeKa. XMMUYECKUE JIEMEHThl B OPraHU3MeE YeNIOBEKa.
Oprannyeckne W  HeopraHmdeckue BemectBa. OCHOBHBIE — KU3HEHHO
HEOOXOUMBIEC COCMHEHHS:

OenKu, yriaeBopl, )KUPbl, BUTAMUHBI. YTJIEBOJbI — IJIaBHBII HCTOUYHHUK SHEPIUU
opranusma. Ponp xupoB B opranuszme. XOJECTEPHH U €ro POJb B 370POBBE
YeJIoBeKa.

MunepanbHble  BEIIECTBA B NPOAYKTAaX NHWTaHWA, M[HIIEBbIE J00aBKH.
CoOanmaHCcHpOBaHHOE MTUTAHUE.

Xumust B ObiTy. Boma. KauectBo Bompl. Molomme M YHCTSIIHE CPEICTBA.
[Ipasua 6e30macHON pabOTHI CO cpeicTBaMHU OBITOBOM XMMHH.

[IpakTrueckue 3aHATUSL
Omnpenenexue xenes3a B MPOIyKTaxX MUTaHUS

CamocrosiTensHast paboTa 00yJarommxcs
Bremmonnenue pedepara
[ToaroToBKa MICHMEHHBIX OTBETOB HA KOHTPOJIbHBIC BOITPOCHI

¥2,Y¥4,¥Y5,31,32

Pasnen 4. buonorns

Tema 17. Buonorus - COBOKYIHOCTh
HayK O >UBOW mnpuponxe. Meronabl
Hay4YHOTO MO3HaHMS B OMOJIOTHH

Coneprkanue yueOHOro MaTepuaa:

JKuBast mpupoga kak OOBEKT HM3ydeHHs] OHONOTHH. METOABl HCCIeOBaHHS
KUBOM mpupoabl B Ouonoruu. OnpeneneHue XU3HU (C TNPHUBICUYCHHEM
MaTepHaia u3 pazaenoB (U3UKU U XUMHUH). Y POBHHU OpraHU3alM1 KU3HU.
JeMoHncTpanuu

YPOBHHU OpraHM3aLNN KHU3HH.

MeToapl 103HaHUS )KUBOH IPUPOIBL.

[IpakTuyeckue 3aHATUS
TUnonorus >kMBbIX OPraHU3MOB

CamocrosTenpHast pabota 00yyaromumxcs
Brimonnenue pedepara
IToAroTOBKA NMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

¥2,¥4,31,32

Tema 18. Kinetka

Cojneprxkanue yueOHOro MaTepuaa:

Hcropus n3ydenus knetku. OCHOBHBIE MOJIOKEHUS KJIeTouHOW Teopuu. Kitetka
- CTPYKTYpHO-(YHKLIMOHAIbHAS (JIEMEHTapHasl) €INHHULIA JKU3HU.

Crpoenue xinetkn. [IpokaproTsl 1 3yKaprOTHl — HHU3IIKE U BBICIINE KJIETOYHbIE
opraam3mbl. OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTHI KJIETKH JYKapHOT.
IloBepxHOCTHBINM ammapar. CxeMaTHYHOE ONMCAHUE KHUJIKOCTHO-MO3aWYHOU
MOJIENTU KIIETOYHBIX MEMOpaH.

[uTtomiazaMa — BHYTPEHHSSI cpela KIETKH, OpraHouAbl (OpraHellbl).
Knerounoe sanpo. @yHkuus sAapa: XpaHEHHE, BOCIPOM3BEIEHHE M Iepefada
HACJICJICTBEHHOW WH(OPMAIMH, PETyISLHs XUMUYECKOH aKTUBHOCTH KJIETKH.
CtpyKTypa ¥ QYHKIIMH XPOMOCOM. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.

V1,¥2,¥3,¥5,31,32




MartepranpbHOE €IWHCTBO OKPYXAIOIIET0 MHPAa W XMUMHUYECKHIl COCTaB JKHUBBIX
OpPTaHU3MOB. buonornueckoe 3HAYCHHE XUMHYECKAX JJIEMEHTOB.
Heopranmueckue BemecTBa B cocTaBe KIeTKU. Poiib BOAbI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEW CpeIsl OpraHu3MoB. Heopranwmdeckue
WOHBI. YTJIEBOABI W JUMUIBI B KieTke. CTpyKTypa u Onosmorndeckue (GpyHKINU
0enKoB. AMHHOKHCIOTBI — MOHOMepHhl OenkoB. CTpoeHHE HYKIEOTHIIOB U
cTpykTypa noaunykineotuansix eneit JJHK u PHK, ATO®.

Bupycelr u 6akteprnodaru. Heknetodnoe crpoeHue, »KHU3HEHHBINH LUK H €0
3aBHCUMOCTb OT KIJIETOYHBIX (opM >ku3HH. Bupycel — Bo30OyaurTenu
WHQEKIMOHHBIX  3a0oJicBaHMid; MOHATHE 00  OHKOBHpycax.  Bupyc
ummyHOaedunumta yenoseka (BUY). [Ipodunaktuka BUY-undexmm.
HeMoHcTpaunu

CrpoeHne MOJEKyITbI OerKa.

Crpoenue monekynsl JJHK.

CrpoeHue KIETKU.

CtpoeHue KJIeTOK MPOKaproT U 3YKapHOT.

Crtpoenue BUpyca.

[IpakTHueckue 3aHATUSL

Habmionenue kiI€TOK pacTeHMH M JKMBOTHBIX I0J] MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax 1 X OIHCaHHE.

CpaBHEHHE CTPOEHUS! KJIETOK PACTEHUH U )KHUBOTHBIX.

CamocrosTensHas pabota 00yJaroImmxcs
Beimonnenue pedepara
HOI[I‘OTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

Tema 19. Opranusm

Conepxanue yueOHOro MaTepuana:

Opranusm - eauHOE 1ienoe. MHorooOpaszue opranu3mMoB. OOMeH BEIIECTBOM U
SHEPTHEH C OKPYXKAIOIIEH Cpelol Kak HeoOXOIMMOE YCIIOBHE CYIECTBOBAHUS
KUBBIX CHCTEM.

CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJJHA M3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpraHu3MoB. JleleHue KIeTKM — OCHOBa pOCTa, pAa3BUTUA U
pa3MHOXKEHUA OpraHu3MoB. becnonoe pa3mHoxkeHue. IlosoBo# mpoiecc u
N0JI0BOE pa3MHOKeHHE. OII0I0TBOPEHHUE, €r0 OHMOJIOTHYECKOe 3HaUCHHE.
[TonsTre 06 MHAMBUYaTbHOM (OHTOTEHE3), IMOPHOHAIBHOM (3MOPHOTEHE3) U
MOCTAIMOPHOHAIEHOM Pa3BUTUH. MHAMBUAyaIbHOE pa3BUTHE UYEIOBEKAa U €ro
BO3MOYKHBIC HAPYIIICHUS.

OO0mmue mpeAcTaBIeHUS O HACIEACTBEHHOCTH M M3MEHUYMBOCTH. | eHeTnyeckas
TEPMUHOJIOTHS U CHUMBOJHUKA. 3aKOHOMEPHOCTHU HacienoBanus. HacnemoBanue
MpU3HAKoB y denoBeka. [lomoBbie xpomMocombl. CLEIUIEHHOE C  II0JIOM
HacienoBanue. HacnmencTBeHHble OONIE3HW 4YENOBEKa, WX TPUYUHBI U
npogunakTrka. COBpeMEHHBIC MTPEJICTABICHUS O TCHE U TEHOME,

V1,¥2,¥3,¥5,31,32




I'eHeTnueckre 3aKOHOMEpPHOCTH W3MeH4MBOcTH. Kiaccubukamus Qopm
W3MEHYUBOCTH. BiMsHuEe MyTareHOB Ha OpraHyU3M YeJIOBeKa.

[lpeamer, 3agadv W METOABI CeNeKUUH. [ €HEeTHYeCKHe 3aKOHOMEPHOCTH
ceneknu. Yuenume H. . BaBwmoBa o0 1meHTpax MHOTOOOpasws U
NPOMCXOXKICHHUA KyJIbTYPHBIX pacTeHHH. buoTexHomorus, ee IOCTHXEHHS,
MEPCIEKTUBEI Pa3BUTHSI.

JeMoHcTpanuu

OOMeH BeIIeCcTB U MpEeBpaIeHIue SHEPTUH B KIIETKE.

Henenue xineTku (MUTO3, MEHO3).

Crioco0bI 6ecroIoro pa3MHOKEHHUSL.

OI1010TBOPEHHE Y PACTEHUHN U )KUBOTHBIX.

WHnuBuayanbHOE pa3BUTHE OPraHU3MA.

HacnenctBennsie 6051€3HU YeIOBEKa.

Bnusiaue ankoronnsma, HAPKOMaHUH, KypeHHUS! Ha HACIEACTBEHHOCTb.

MyTtanuu.

MoudukanmoHHas U3MEHYUBOCTb.

LleHTpbl MHOTOOOPA3¥HsI U TIPOUCXOXKICHHSI KYJIbTYPHBIX PACTCHHIA.
HckyccTBeHHBIH 0TOOD.

Hccnenoanust B 001acTH OMOTEXHOJIOTHU.

[IpakTryeckue 3aHATUS

Peuienue sneMeHTapHBIX TEHETUUECKUX 3a1ay.

AHanmu3 U OLEHKa 3THYECKUX ACIEKTOB PA3BUTUSA HEKOTOPBIX HCCIEAOBAHUM B
OMOTEXHOJIOTHH.

CamocrosiTensHast paboTa 00yJarommxcs
Brmmonaenue pedepara
[ToaroToBKa MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

Tema 20. Bun

CojneprkaHue yueOHOro MaTepuaa:

DBOJIIOIMOHHAS TEOPHUS U €€ POJIb B POPMUPOBAHUY COBPEMEHHOMN €CTECTBEHHO-
HAy4yHOW KapTUHBI Mupa. Bum, ero kputepuu. Ilomynmsamus kak CTPyKTypHAas
eAnHMNA BUAa W dBomonmu. CHUHTETHYecKas Teopus 3BONIONMU. J[Brokyiue
CHJIBI DBOJTIOITMU B COOTBETCTBHM C CHHTETHYECKOH Teopueit 3pomonuu (CTI).
I'eneTHueckue 3aKOHOMEPHOCTH 3BOJIFOLIMOHHOIO TIpoLecca.

Pesynbrarel sBomrormu. CoxpaHeHWe MHOrooOpa3usi BHJIOB Kak OCHOBa
yCTOHYMBOrO  pa3BuTusi  Ouocdepbl.  [IpuyuHBI ~ BBIMHpAHHUS  BHUJOB.
buonornyeckuit mporpecc U OMOIOTHUIECKUN perpecc.

I'umoTe3sr MPOUCXOXKICHHUS )KU3HH. Y CJIOKHEHHE JKUBBIX OPraHU3MOB Ha 3emiie
B MPOIIECCE IBOIIONUU. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTH. J[oka3aTenbcTBa
POJICTBa YeNIOBEKA C MIICKOITUTAIONIMMH KUBOTHBIMH. DKOJOTHIecKHe (PakTophl
aHTPOTIOTCHE3a: YCIOXKHCHHUE MOMYJSIIIMOHHON CTPYKTYPBI BUJIa, U3TOTOBJICHUE
OpyIui Tpyda, MEepeXxoj OT PACTUTEIBHOTO K CMENIAHHOMY THIy THTaHUs,

¥1,¥3,31,32




UCTIONb30BaHWe  orHsA. [losBIeHWE  MBICTUTENFHOW  JAEATEIHHOCTH U
YyJeHopa3ieapHoN peun. [IpoucxoxaeHre 4enoBedecKux pac.

JeMoHcTpanuu

Kputepuu Buna.

[omymsiimst - CTPYKTypHas €IMHAIIA BUAA, €AMHAIA BOITIOIHH.

JBIKyIIME CUITBI SBOJIOIUH.

BozHukHOBeHNE 1 MHOT00Opa3ye NpUCHOCOOICHUH Y OPraHH3MOB.

Penkue u ricuesaroniyie BUIBL.

JBmKy1ine CUiIbl aHTPOTIOTeHE3a.

ITpoucxoxieHue yesoBeKa 1 YeJIOBEYEeCKHX pac.

[IpakTHueckue 3aHATUSL

Ornucanne ocobeii BUaa 1mo MOpQoIOrHIecKoMy KPUTEPHIO.
Anamus u OIICHKA Ppa3JIMYHLIX TUIIOTE3 MPOUCXOKACHUS KU3HU.
Anamus u OIICHKA Pa3JIMYHLIX THIIOTE3 MPOUCXOXKACHHUS YCIIOBCKA.

CamocTosTenpHas paboTa 00yJaroIIuXCs
Brimonaenue pedepara
HOI[I‘OTOBKa IMUCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI

Tema 21.OK0CUCTEMBI

Cojneprkanue yueOHOro MaTepuaa;

IMpeamer W 3a1a4u SKOJOTHH: yueHHE 00 DKOJOTMYECKHX (aKTOpax, yueHHE O
coo0IiecTBaX OpPraHu3MOB, yueHHe O Ouocdepe. Dkonornyeckue (HaxkTopsl,
OCOOCHHOCTH MX BO3JCHCTBHsI. DKOJIOTHYECKas XapaKTepucTuka Buja. [loHsrue
00 skonornueckux cucremax. Llenu nmutanus, TpoGuyecKre YpoBHH.
BuoreoneHo3 Kkak dKocHCTeMa. BHOIGHO3 W OHOTON Kak KOMITOHEHTHI
OGuoreorieHo3a.

buochepa — rimobanbHas sxocucreMa. Yuenue B. U. Bepraaackoro o 6uocdepe.
Poutb sxuBBIX Opranu3MoB B Ouochepe. bruomacca. buonornueckuit KpyroBopot
(ma mpumepe Kpyroopota yriepoaa). OCHOBHBIC HaIpaBICHUS BO3ICHCTBUS
yesioBeka Ha Ouocdepy.

TpanchopMaiusi  €CTECTBEHHBIX  JKOJOrHYeckux cucreM. (OcoOeHHOCTH
arpo3KOCUCTEM (arporeHO30B).

HeMoHncTpannu

Dkonornueckue GakToOpsl U UX BIUSHUE HA OPTAHU3MBI.

Me>KBH/IOBbIC OTHOIICHUS: TAPA3UTH3M, XHIITHIYESCTBO, KOHKYPEHIIHS, CHMOHO3.
SpyCHOCTh paCTUTEIHLHOIO COOOIIECTBRA.

Kpyroeopor yrieposa B Ouochepe.

3amoBeIHUKY 1 3aKa3HUKHU Poccuu.

V1,¥,V5,31,32




TIpakTUueckue 3aHsATUA

CocraBieHre CXeM Iepeaadn BemeCTB U dYHEPTUH (IEeTIeH MUTaHus).
CpaBHUTENbHAS XapaKTCPUCTHKA TMPUPOJHBIX HSKOCHCTEM M arpo3KOCHUCTEM
CBOEH MECTHOCTH.

Pemenne sxomornyeckux 3agad.

AHanu3 W OIEHKAa IMOCIEACTBUNA COOCTBEHHOU JEATEIBHOCTH B OKPYXKAroIieu
cpelie, TI00ATBHBIX KOJIOTHYSCKUX MPOOJIEM U IyTeH UX PEIICHUsI.

CamocTosTenpHas paboTa 00yJarOIuXCs

Brimonaaenue pedepara 4
HOI[I‘OTOBKa IMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI
CamocTtosrenbHas pabota o0yyaronuxcs B (hopMe BBHITTOTHEHUS
ITpomexyTo4Has aTTeCTaLUs JIOMAIITHEN KOHTPOJIbHON paboThI 20
JuddepenunpoBanHblii 3a4eT 2
Bcero 113
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3. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus MPOrpaMMBbl JTACIIUILINHEI «b/1.07 EcTtecTBO3HAHUEY
npeanosjaraeT Haiuuve B MNpodecCHOHaIbHOM 00pa3oBaTelIbHOM OpraHu3alluy,
peanusyromieii 00pa3oBaTeNbHYIO MPOTPaMMy CpEIHEro OO0IIero oOpa3oBaHHs B
npenenax ocBoeHusst OIIOIT CIIO na 6a3e ocCHOBHOTO 0OOMIETO 00pa30BaHUA,
y49eOHBIX KaOMHETOB, B KOTOPHIX MMEETCS] BO3MOXKHOCTh 00€CIIeUnUTh CBOOOTHBIN
noctyn B MHTepHeT BO BpeMs ydeOHOTro 3aHSTHSI U B MEpPUO] BHEYyueOHOMU
NEATETLHOCTH 00YYaIOIINXCSl.

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

B xabuHeTax J0MKHO OBITH MYJBTUMEIUHHOE 000PYI0BaHUE, TIOCPEACTBOM
KOTOPOTO YYaCTHUKMA 00pa3oBaTEIBLHOrO TMpollecca MOTYT MPOCMaTPUBATH
BU3yalbHYI0 HMHGOpPMAILUI0 [0 €CTECTBO3HAHUIO, CO37aBaTh IPE3CHTAIUHU,
BUJICOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B cocra  y4eOHO-METOAMYECKOTO W  MaTepHAIbHO-TEXHUYECKOTO
obOecrieueHus: MPOTrpaMMbl TUCIUIUIMHBI « ECTecTBO3HAHKE BXOJIAT:

® MHOTO(QYHKIIMOHAIBHBIN KOMILJIEKC MPEToiaBaTes;

® HarjsiaHbIe MOcoOUs (KOMIUIEKThI Y4eOHBIX TaOHIl, MJIAKaTOB, MOJIEIH
00BEKTOB, MOPTPETHI BHIAIOMINUXCS YUCHBIX U . );

¢ HGOPMAIIMOHHO-KOMMYHUKATUBHBIC CPECTBA;

® HKPAHHO-3BYKOBBIC MOCOOUS;

® KOMIUIEKT AJIEKTPOCHA0KEHUSI KAOUHETOB;

® TEXHUYECKHE CPEJICTBA OOYUCHHUS;

® JEMOHCTpallMOHHOE  oOopynoBaHue  (oOlIero  Ha3HA4YEHUS U
TEMaTU4YeCKue HabophbI);

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

® CTaTUYECKue, JAUHAMUYECKHUE, JIEMOHCTPAIMOHHBIE M Pa3IaTOYHBIC
MOJIEIIH, BKJIFOYasi HAaTypaJibHbIe OOBEKTHI;

e BCIIOMOTaTelbHOE 000PYyA0BaHUE.

O6GopynoBaHne KaOWHETAa €CTECTBO3HAHUA: paboyee MECTO MperoaBaTelis;
MeOenb yYdeHUYecKas; MOCKa; MKad s HaIJBIIHBIX MOCOOWM M 00OpYyIOBaHMS,
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); naboparopHsiii Habop «lcciaemoBaHue H30MPOIECCOB B Tazaxy;
JNEMOHCTPALIMOHHbIE ~ Y4eOHbIE  IJIaKaThl; KOMIUIEKT  BHJICOJEMOHCTpAllUU
«Dusuka», «TBOpLEI aTOMHOTO BEKa»; JIEKTPOHHBIA 00pa30BaTEIbHBIA KOMILIEKC
«bubnuorexka HArISAHBIA MOCOOUI» KOMILJIEKT TAaOIMI] MO XUMHUU Pa3aTOUYHbIX
«Knaccudukarms u HOMEHKJIaTypa OpraHUYeCcKuX COCMHEHUIY;
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 MukpornpenaparoB «Oo0mmas
ounonorus»; komiekuus «llIkonpHBIM repOapuii»; NEMOHCTPALMOHHBIE y4eOHBIE
IJIaKaThl; KOMILJIEKT BUJIC0JIEMOHCTPALUU «Ypoku ouonorum,
«MynbTUMEIUITHOE CONPOBOXKACHUE YPOKOB», «l'eHeTuka», «3emiisl: pa3BUTHE
KUZHI», «IKOJIOTHUS»; KOMIUIEKT MOPTPETOB J1JIsi KAOUHETA OUOJIOTHH.

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

3.2. Uudopmannonnoe odecneyenue 00yueHust

3.2.1. OcHOBHBIE HCTOYHHKH

1. EcrectBo3nanue. 10 knacc / YueObnuk. bazosiit yposens. ®I'OC / U. 1O.
Anexcammua, K. B. TamaktwonoB, UW. C. JImutpueB. - HWM3marenscTBo:
«IIpocBemenuer, 2018.

2. EcrectBo3nanue. 11 knacc / YueOnuk. bazossiit ypoBens. ®I'OC / U. 1O.
AnexcammHa, A. B. Jlsnues, M. A. Illaranos - M3gatensctBo «IIpocBeieHue,
2017.

3. DKOJIOTHYECKHE OCHOBBI MpHpoaoroiab3oBanus: yueonuk / O.E. Caenko,
T.II. Tpymmnaa. — Mocksa: KHOPYC, 2017. — 214 c¢. — (Cpennee
npodeccuonansaoe oopazoBanue). |ISBN 978-5-406-02355-6.

4. DOxonorusi. 10-11 xmaccer: yueOnuk / H.M. Yepnoa, B.M. lamymun,
B.M. Koncraatunos; moa pea. H.M. UepHoBoit. — 6-¢ uzn., ucnp. — M.: JIpoda,
2018. — 301, [3] c.: m. — (Poccutickuii yueonuk). ISBN 978-5-358-19589-6.

5.EctectBOo3Hanue: yuebHoe mocodue / O.E. Caenxo, T.II. Tpymna, O.B.
ApyTioHsH. — 6-¢ u3n., ctep. — Mocksa: KHOPYC, 2017. — 364 c. — ISBN 978-5-
406-05720-9.

6. EcrectBozHanme. 11 kiacc: yue6. myis oOmieoOpa3oBaT. OpraHU3aIlUA:
0azoBeiii yposenb / [W. 0. Anekcamuna, K.B INanaktronos, A.B. Jlsnues, M.A.
[laTanos]; mox pen. N.FO. Anekcarmnoit. — 4-e¢ uza. — M.: [Ipocserienue, 2018. —
256 c.: un. — (Jlabupunt). — ISBN 078-5-09-060067-5.

7. ®uszuka ot A mo A: cnpaBounoe mocooue / T.M. TpodumoBa. — M.:
KHOPVYC, 2015. — 304 c. — (Cpennee npodeccuonanbHoe oopazopanue). ISBN
978-5-406-04081-2.
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8. Anekcammna W.IO., TanaktmonoB K.B., [mutpues H.C.
EcrectBo3nanue. 10 knacc. / — M.: IIpocsemienue, 2018.

9. Anekcamuua M.IO., JIsnues A.B., IllatamoB M.A. EcrecTtBo3nanue. 11
kiacc. Yacts 1./ — M.: [IpocBemenue, 2018.

10. Anekcamuna W.I1O., JIsnues A.B., lllatanos M.A. EctectBo3Hanue. 11
kiacc. Yacts 2. / — M.: [IpocBemenue, 2018.

3.2.2. JIONOJTHUTEIbHbIE HCTOYHUKH

1. Crpenbuuk, O. H. EctecTBO3HaHue : yueOHOE MmocoOue ajisi CPeHEro
npodeccuonansaoro oopazosanus / O. H. Ctpenpauk. — Mocksa : U3marenbcTBo
FOpaiit, 2020. — 223 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-
534-03157-7. — Texkct : snektponuwni // DbC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/448851 (mara oopamenus: 01.03.2021).

2. T'openoB, A.A. EcrtecTtBo3HaHue : ydeOHOE IOCOOHME [IJII CPEIHETO
npodeccruonanbHoro ooOpaszoBanusi/ A. A.['openoB. — 4-e usn., mnepepad. u
non. — Mocksa : M3gatensctBo FOpaiit, 2020. — 355 ¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-10214-7. — Tekct : anexkrponubii // DbC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/448999 (mata oOpamicHHUS:
01.03.2021).

3.2.3. Ilepeyenb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHKALMOHHOI
cetu «MHTEpHET

1. www.class-fizika.nard.ru («KnaccHast gocka st TF0003HATEIBHBIXY).

2. www.physiks.nad/ru («®duszuka B aHUMAIHIX»).

3. www.interneturok.ru  («Bugeoypoku 1o mpeaMeraM  IIKOJBHOM
POTPaMMBbD»).

4. www.chemistry-chemists.com/index.html  (snekTpoHHBIII  KypHaI
«XUMUKHU U XUMUS»).

5. www.pvg.mk.ru (onmumnuana «[lokopu BopoOseBbI TOPHI»).

6. www.hemi.wallst.ru («Xumus. OOpa3zoBaTeNnbHBIA  CaUT  IA
IITKOJIBHUKOB ).

7. www.alhimikov.net (OGpa3oBaTenbHbINH CANT JIJIS IKOJIBHUKOB).

8. www.chem.msu.su (3nexkTpoHHas OMOIUOTEKA IO XUMUH ).

9. www.hvsh.ru (kypHan «Xumus B IKOJIE»).

10. www.hij.ru (kypHan «XuMus U KU3HBY).

11. www.biology.asvu.ru (Best Ouonorus. CoBpemenHast OMoJIoTHs, CTaThH,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Ennnoe OKHO JocTymna K
oOpa3oBarenbHBIM pecypcam MHTepHeTa o OMOIOTHH ).
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3.2.4. IllepeyeHb NPOrpaMMHOI0 OOecredeHust

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUILIAHBI

4.1. @opMbI 1 METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUYeHMsI

Pe3ynbrarel 00yueHus

(DOpMBI M METOABI KOHTPOJIA 1
O CHKHU

3HaHUE CMBICNIA TIOHSATHNA: €CTECTBCHHOHAYYHBIH METOJ| MMO3HAHUS,
JJIEKTPOMAarHUTHOE TIOJE€ W JJIEKTPOMATHUTHBIC BOJIHBI, KBaHT,
sBooIusl  Beemennoit, Oompmroit B3peB, CoNHEYHAs CHCTEMA,
rajJlakTHKa, IEPHOANYCCKUM 3aKOH, XMMUYECKas CBSI3b, XUMUYECKAs

peakmus, MakpoMmoyieKyna, Oenok, KaTamu3aTtop, (GepMeHT,
mipdepennmanma  kinetok, JAHK, Bupyc, Ouonoruyeckas
ABOJIIOLIMS, OWOpasHooOpa3We, KIEeTKa, OpPraHW3M, IOMYJISIHS,

JKocUcTeMa, Onocdepa

- TECTUPOBAHHE
- OLICHKA 32 IOMAIIHIOO
KOHTPOJIbHYIO paboty (ams
3a04HOU (POPMBI OOyUEHMS)
- KOHTpOJIbHAS paboTa

- pedepar

- UHIMBUIYaJIbHBINA TIPOSKT

3HaHHe BKJaJa BEJIHKUX YYEHBIX B ()OPMHPOBAHHE COBPEMEHHOM
€CTeCTBEHHOHAY4YHOI KapTUHBI MUpA.

- KOHTpOJIbHAs paboTa

- OLICHKA 32 IOMAIITHIOO
KOHTPOJIBHYIO padoTy (ass
3a04HOU (POPMBI OOyUCHYS)
- pedepar

- UHIVBHYAJIbHBIA IIPOSKT

YMeHre NpuBOIUTH IPUMEPHI SKCIIEPUMEHTOB W/MIM HAOIIOACHHUMH,
00OCHOBBIBAIOLIMX: ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA,
CYLIECTBOBAaHHE HJICKTPOMAarHUTHOTO HONS M B3aMMOCBS3b
JNIEKTPUYECKOr0 M MAarHuTHOTO  MOJIeH,  BOJHOBBIE U
KOPITYCKYJISIDHbIE CBOWCTBAa CBETa, HEOOPAaTUMOCTh TEIJIOBBIX
IpPOLECCOB, pa3deraHue ralakTUK, 3aBUCHMOCTb CBOWCTB BEIIECTBA
OT CTPYKTYpbl MOJIEKYJ, 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH
peaxkiuy OoT TeMIEepaTyphl U KaTalu3aTOpPOB, KIETOUYHOE CTPOEHUE
JKUBBIX opranuzmoB, ponb JIHK kak HocuTenss HacneacTBEHHOMH
MH()OPMALUH, IBOJIIOLMIO KUBOK MPUPOIBL, IPEBPALLECHUS SHEPTUU
M BEPOSITHOCTHBIA XapakTep NpPOLECCOB B J>KUBOM M HEXHBOH

- TECTHPOBaHUE
- OIICHKA 3a JIOMAIITHIOIO
KOHTPOJIbHYO padoTy (st
3a04HOU (POPMBI OOyUCHMS)

- KOHTpOJIbHAs paboTa

- pacuétHo-Tpadudeckre paboThI
- UHUBUIYQJIbHBIN IIPOEKT

- pelleHue 3a1a4

MPUPOJE, B3AMMOCBSI3b KOMIIOHCHTOB OJKOCHCTEMBI, BIUSHUE
JIEATETLHOCTH YEJIOBEKAa Ha YKOCUCTEMBI

- TECTUPOBAHHE
YMeHnue  OOBSACHATH  NPUKIATHOE  3HAUEHHWE  BAKHEWIIHX | - OLIEHKA 3a JOMALIHIO
JOCTIKEHMH B 00JIACTH €CTECTBEHHBIX HAyK JUIA: pasBUTHA | KOHTPOJIbHYIO paboTy (s
DHEPreTUKH, TPAaHCIIOPTa W CPEICTB  CBA3W, IOJydYeHHs | 3a04HOM (GopMbl 00ydeHUs)

CUHTCTHYCCKUX MaTCpHaIOB C 3aJaHHbBIMH CBOﬁCTBaMH, CcO31aHuA
OMOTEXHOJIOTUH, JieueHUs1 MH(EKIIMOHHBIX 3a00JIeBaHUI, OXpaHbI
OKpYKarollen cpejibl

- KOHTpOJIbHAs paboTa

- pacuétHo-Tpaduyeckre padboThI
- UHJIUBUIYQJIbHBIN IIPOEKT

- pelIeHue 3a1a4

VYmenue BbIJIBUI'aTb TUIIOTE3bl WM NPCAJIaraTb IMYTU HMX HPOBCPKU;
ACIaTb  BbIBOABI HAa OCHOBC OKCIICPUMCHTAJIBHBIX  JOaHHBIX,
MMPEACTAaBJICHHBIX B BUJIC rpaq)HKa, TaGHI/IHLI W JuarpaMmbl

- KOHTpOJIbHasA paboTa

- OLICHKA 32 IOMAIITHIO0
KOHTPOJIBHYIO paboTy (st
3204HOU (POPMBI OOyUEHYIS)

- pedepar

- pacu€tHO-Tpaduyeckue paboThI
- UHIMBHUIYaJIbHBINA IPOSKT

YMmenune paboTaTh €  €CTECTBEHHOHAy4HOW HH(popManuex,
cojepxkamierics B coobmeHmsix CMMU, pecypcax HWHuTepHera,
HAYYHO-TIONYJISIPHBIX ~ CTaThsX: BIAJNETh METOJaMH  IIOWCKa,
BBIJICJIATh CMBICIIOBYIO OCHOBY W OLCHHBaTb JOCTOBEPHOCTH
uHQOpMaIH

- KOHTpOJIbHAsA paboTa

- OLICHKA 32 JIOMAIIHIO0
KOHTPOJIbHYIO padoTy (st
3204HOU (POPMBI OOyUEHYIS)
- pedepar

- UHIMBHUIYaJIbHBINA TPOEKT
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YMeHMe WCIoNb30BaTh MPHOOPETEHHBIE 3HAHHWS W YMEHHUS B
MPaKTUYECKOHN NeITEITLHOCTH U TTOBCEAHEBHOM KU3HM IS
- OIICHKM BJIMSHUS Ha OPraHU3M YEJIOBEKa 3JCKTPOMArHUTHBIX

BOJIH U paIlMOAKTUBHBIX I/ISHy'-IeHI/II\/'I;

- SHEProcOePEIKCHNS;

- 0€30ITacCHOr0 HCIIOJIb30BaHUS Mar€pualioB MW XUMHYECKHUX

BEIIECTB B OBITY;

- mpodUIaKTUKKM HWHQEKIUOHHBIX 3a00JieBaHUN, HHKOTHHOBOH,

aJIKOr0JIbHOM ¥ HAPKOTHUYECKOW 3aBUCUMOCTEH;

- OCO3HaHHBIX JINYHBIX JEHCTBUH O OXpaHe OKPYKaroLeH Cpeabl.

- TECTHUPOBaHHE
- OIICHKA 32 JIOMAITHIO0
KOHTPOJIBHYIO paboTy (st
3a04HOU (POPMBI OOyUEHMST)
- KOHTPOJIbHAS paboTa

- pecbepar

- MHAWBUAYATBHBIN MPOEKT

4.2. MeToanyeckue MaTepHaJIbl, ONpe/e/sAIoNue Mpoieaypbl OeHUBAHUS
YPOBHA ¢(hpOPMHUPOBAHHOCTH 3HAHUUA U YMEHUM

4.2.1. Kputepuu olleHUBAHUS MPAKTHYECKO padoThI

«OTnuyHOY «X0opouo» «Y noBieTBOpUTENLHO» | «HeynoBneTBopuTenbHO»
Cobmonaer Cobnronaet nonHocthlo | CoOnrofaeT 4acTHYHO He cobmnronmaer Bech
TIOJTHOCTBIO BECh BEChH aJITOPUTM QITOPUTM BBITIOTHEHUSI | QJITOPUTM BBITTOITHEHUS
ANTOPUTM BBITIOJTHEHHS PabOTHI. paboTHL. paboTHL
BbIMoONHEeHUs1 paboTel. | CobmogaeTr momHocThi0 | CoOI0aeT YaCTUIHO He cobnronaer npaBuia
Cobmomaer HpaBHJIa TEXHUKU MpaBUJIa TEXHUKA TEXHHUKH 0€301acCHOCTH.
MIOJTHOCTBIO TIPaBHJIA 0e30I1acHOCTH. 0€30MacHOCTH. He ymeer mons3oBaThest
TEXHUKHU YMeeT nonb30BaThCs YacTu4HO ymeeT nabopaToOpHBIM
0e30MacHOCTH. nabopaTopHbIM MOJIb30BATHCS 00opynoBaHHEM U
YMeeT nonb30BaThCs 000pyI0BaHHEM U 71a00paTOPHBIM pEaKTHBaMH.
nmabopaTOpHBIM peaKTUBaMH ¢ o0opymoBaHUEM U He nocturaer
000pyAOBaHHEM H HEOOTBIIUMH peakTuBaMu MOCTaBJICHHBIX B paboTe
peaKkTHBaMHu. OITMOKaMH. He nocturaer uenei.
Hocturaer Hocrturaer MTOCTaBIICHHBIX B paboTe He naér npaBunbHOE
MOCTaBJICHHBIX B MOCTaBJICHHBIX B paboTe Henei. 000CHOBaHUE
paborte 1iemei. nenei. Haér obocHOBaHMe MOJYYEHHBIX
Jaér npaBuiIbHOE Jaér obocHOBaHME HOJTy4EeHHBIX pE3yJIbTaTOB Ha OCHOBE
o0ocHOBaHUE MOJTYYSHHBIX pe3yIbTaTOB HA OCHOBE 3HAHWSI TEOPHHU.
IMMOJTY4YCHHBIX PE3YILTATOB C 3HaHHWA TCOPUH C He JE€J1ac€T BBIBO/JBI.

PE3yJIbTAaTOB Ha
OCHOBE€ 3HaHUA

Ha OCHOBC 3HaHUA
TCOpUHU HEOOIBIITUMU

rpyOBIMH OIIHOKaMHU.
JlenaeT BBIBOJIBI C

TEOpUH. OIIUOKaMH.. rpyOBIMH OIIMOKAMHU.
Jlenaet npaBHIIbHBIC Jlenaet BBIBOJIBI
BBIBOJIBI. HEOOJBIIUMHU
OIIMOKaMH.
4.2.2. Kputepuu OueHUBAHUSA KOHTPOJIbHOM padoThl
«OTIuaHOY» «XOopouio» «Y IOBJIETBOPUTENLHO» | «Heyq0BIETBOPUTEIBLHO

B nonxoi mepe
BJIAJIEET CUCTEMOM
MOHATHUH TaHHOU
JACITUIIIHHEI.
CriocobeH K
CHCTEMAaTU3alNH U
0000IIEHIIO HAYYHOTO
1 TIPAKTUYECKOTO
MaTtepuaia u
KPUTHYECKH €T0

B ocHOBHOM BazeeT
CUCTEMOM MTOHATHI
JTAaHHOH JUCIIHMIIINHEI.
Crioco0eH K
cucreMaTrusanuu u
0000IIEHIIO HAYIHOTO
Y TIPAKTHIECKOTO
Marepuaia, HO He
MOXET KPUTHUECKHU
€ro OICHUBATD.

YacTtnaHo BIageeT
CHCTEMOM IOHATHI
JIaHHOM ITUCIUILINHEI.
Crioco0eH 4acTUYHO
000011aTh HAYYHBIN U
MPaKTUYECKUN
MaTepHual.
[IPUMEHSIET OTC/IbHBIC
TEOPETUYECKUE 3HAHUS
JUTSI pEIIeHUs

He Bnageer cucremoit
MOHATHH JTaHHOMN
IHUCIUIIINHEI.

He cniocoben
CHCTEMATH3AIINN U
0000IIEHIIO HAYYHOTO U
MIPAKTHYIECKOT0
MaTtepuaa.

He npumensier
TEOPETUYECKUE 3HAHUS
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OLICHUBATb.
B nonxoi mepe
MPUMEHSIET
TEOPETUYCCKUE 3HAHUS
JUTSL PETIICHUS
MPaKTUYCCKUX 3a/1a4.
OTtBeTHI
chopMyITUPOBaHBI
apryMEHTHPOBAHO,
JIOTHYHO, TPAMOTHO,

€CTb BbIBOJbI, HCIIOJIb30BaHUA
HCIIOJIB3YIOTCA MECXKIIPEAMETHBIX
MCKIIPEAMETHEBIC CBA3U CBsI3EH.

B HexoTOphIX Ciiydasx

SHAaHHUA AJ11 PCHICHUA
IMPAKTHYCCKHUX 3aaa4.

HE IPUMCHACT
TCOPCTUUCCKUC

OTBeTHI
chopMyIHpOBaHbI
apryMeHTUPOBAHO,

JIOTHYHO, IPaMOTHO,
€CTb BBIBOJBLI, O€3

JIOTHYHO, TPAMOTHO, HET

MPAaKTHYCCKUX 3a71a4.
OTBETHI YACTUIHO
chopMyIHpOBaHbI
apryMeHTHPOBAaHO,

BBIBOJIOB.

TS pEIICHUS
MPAKTHYECKUX 3a/1a4
OTBeETHI
cthopmynMpoBaHbl Oe3
apryMeHToB, ¢
HaPYIICHUEM JIOTHKH,

JIOTTYIICHBI TPyObIe
OIMOKY, HET BHIBOJIOB.

4.2.3. Kpurepuu olleHUBAHUSA TeCTA

«OTInyHO»

«Xopoio»

<<YI[OBJICTBOpI/ITeHBHO »

«HeynoBneTBopuTEIHHO»

MPABIJIHHO BBIMOIHEHO
85-100 % TecToBBIX

MPABIJIHHO BBIMOIHEHO
65-84 % TecToOBBIX

MPaBWIBHO BBINIOJIHEHO 50-
65 % TecTOBBIX 3aJaHUH

TIPaBUIBHO BBHITIOJTHEHO
meHee 50 % TecToBBIX

3alaHui 3alaHui 3alaHui
4.2.4. Kpurepun oueHuBaHus pedepara
«OTIMIHOY «XOpOH.IO» ((y,Z[OBJ'IeTBOpI/ITeJ'ILHO» ((HGYZ[OBJ'IGTBOPI/ITGJILHO»
PecbepaT SABIIACTCA He PACKPBITHI OTACIbHBIC Tema PaCKpbITa HaCTUYHO, Tema pacKpbITa HE
I/IH(I)OpMaTI/IBHLIM, BOIPOCHI; HCIOJIb30BaHbl HCKOTOPHBIC IIOJJHOCTBIO,; HE
00BEKTUBHO Hepez[aéT YaCTUYHO HCIIOJIb30BaHbI pe3yIbTaThl I/ICCJ'IG,I[OB&HI/Iﬁ HCII0JIb30BAaHbI
HCXOOHYIO I/IHCbOpMaL[I/IIO, a PE3yIbTAaThI 1 YCTAaHOBJICHHBIX PE3yIbTAThI

Tak)Ke KOPPEKTHO
OIICHUBAET MaTepHall,
coeprKaluics B
MIePBOMCTOYHHUKE;

B MOJIHOM Mepe
WCTIOJIb30BaHBI PE3YJILTATHI
HUCCIIEIOBAHAN U
YCTaHOBJICHHBIX HAYYHBIX
(hakTOB IO TAHHOU TEME;
B IIOJIHOH Mepe
MCIOJIb30BaHBI
JIOTIOJTHUTEIIbHBIE 3HAHUS;
MOJIHOCTBIO BJIAJIEET
TEMOM;
MaTepuan U3J10XKeH
JIOTUYHO;
HUCTOYHUKHU
MIPOIUTHPOBAHBI

IMNpaBHUJILHO

HCCJIEIOBAaHUN U
YCTaHOBIICHHBIX HAYYHBIX
(haxToB 10 JaHHOI TeMe;
YaCTHYHO HCIIOJIb30BAHbI
JIOTIOJIHUTENbHbIE 3HAHHS;
He BJIaJIeeT OT/JCIbHBIMU
BOIIPOCAMH IO TaHHOH
TeMe;

WHOT/Ia JJOTHYHOCTb
W3JI0XKEHHS HApyLIAeTCs;
HE3HAYUTEINIbHBIC OIIHOKH

B LIMTUPOBAHUH

Hay4YHbIX (haKTOB I10
JIaHHOM TeMe,
UCIIOJIb30BaHbBI
HEKOTOpbIE
JIOTIOJTHUTENIbHBIE 3HAHHUS;
YaCTUYHO BJIaJICET TEMOM;
JOTUYHOCTD
MPOCIIEeXKHUBACTCS c1abo0;
rpyOBIe OIMOKH B
LUTHPOBAHUH UCTOUHHKOB

HCCIeOBaHUH U
YCTaHOBJICHHBIX HaAYYHBIX
(haKToB 10 TaHHOH TeMe;
HE HCIOJIb30BaHbI
JOIIOJTHUTCIIbHBIC 3HAHUSA,
HE BJIaJICET TEMOM;
MaTtepuai U3JI0KeH
HEJIOTMYHO; HET I[UTaT
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4.2.5. Kputepum olieHMBaHUA PACYETHO-TPAPUUECKUX PadoT

«OTanyHO» «Xopouoy «Y nosnersopurenbHo» | «HeynoBieTBOPUTEIBHOY
IIpumenser Haxoaur Haxonur He 3naer HeoOxonnmeble
TEOPETUYECKUN COOTBETCTBYIOILIKE COOTBETCTBYIOIIUE pacueTHble METOJUKH U
MaTepHan s HOUCKa 3aJJaHUI0 3aJJaHUI0 PACUETHBIE (hopMyIIBI, HE MOXKET
HEOOXOIUMBIX pacyeTHbIe METONUKH 1 | METOIUKU B (OPMYIIBL HAWTH UX B TOTOBOM
pacyeTHBIX METOUK U ¢dopmyIsl ¢ Jenaer onpeneneHHbIe TEOPETUYECKOM
tdopmy. HaBOJAIIUMHU OIIMOKY B TOHUMAaHHU MaTepHaile.
CaMOCTOSTETFHO yKa3aHUSIMH. W3MCHCHHM CUTYaIHH, Herepno mormmaet
BHUKAET B CYLIHOCTb INoHnmaer u3MeHeHUE HaxoJsILeiics B OCHOBE HU3MEHEHUS B CUTYalUIo,
U3MEHEHUs! CUTyaluH, CUTYalUH, pelIeHus 3a1a4u. HaXOAAIIYIOCA B OCHOBE

HaXOJSIIYIOCS B OCHOBE
pelieHus 3a1a4.
IIpencrasnser 3aganue
Ha ocHOBe hopMmyi,
TabuL B rpadudeckon
(hopmMe caMOCTOSATENBHO
YMeeT BBIOpaTh
HYXXHBIE CTpaTeruu
BBITIOJTHEHUS
rpadu4IecKoro 3aaaHus

HaXOAIIENCS B OCHOBE
pEIICHNUS 3a/1a4H C
HABOJISIIAMH
YKa3aHUSAMH.
IIpencrasiier 3ananue
Ha OCHOBE (OpPMYII,
Ta0JUI B rpaduuecKoi
(dhopme ¢
HE3HAYUTEIbHBIMHU
3aTPyIHCHUSMH
BriObupaer crparerun
BBIMOJTHCHUS
rpaduyeckoro 3a1aHus
C HE3HAUNTEILHBIMA
OIMOKaMH

[Ipencrasnser 3amanue
Ha ocHOBe (hopmyi,
TalOauIl B rpaduuecKoi
dbopme co
3HAYUTEITLHBIMU
3aTPYIHCHUSMH.
BreiGupaer crpareruu
BEITTOJTHEHHUS
rpaduyeckoro 3agaHus
CO 3HAYNTEITHHBIMA
OIIIOKAMH

peIIeHns 3a1a49u.
He ymeet npencraBiarb
3ajJ[aHKe Ha OCHOBE
(hopmyn, TabIUIL B
rpaduyeckoi popme
He moxert BbIOpaTh
HUKaKUe CTPaTEeTHu
BEITIOTHEHUS
rpaduyeckoro 3agaHus

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

«OTINYHO»

«Xopoiio»

«Y,Z[OBJ'IGTBOpI/ITGJ'ILHO»

«HeynoBneTBopuTEIHLHON

B noniHOM Mepe BiiajieeT
CHCTEMOM ITOHATHI
JMAHHOM TUCITUIUINHEL
Crioco0€eH K
CHCTEMAaTH3allNI 1
0000IIEHIIO HAYYHOTO
Y TIPAKTUYECKOTO
Marepuaia u
KPUTHYECKH €TI0
OIICHUBATE.

B nonnoit mepe
MPUMEHSET
TEOPETUYECKUE 3HAHUS
JUTSI pEIICHUS
MPAKTHYECKUX 3a]1a4.
OTBeTHI
chOopMyIUPOBaHbI
apryMEHTHPOBAHO,
JIOTUYHO, IPaMOTHO,
€CTh BHIBOJIBI,
HCIIONIB3YIOTCS
MEXIPEAMETHBIC CBS3H

B ocHOBHOM BIIageer
CHCTEMOW MOHATHI
JAHHOHN TMCIMILIAHBI.
Cnoco0OeH K
CUCTEMAaTHU3aLKU U
0000IIIEHHUIO HAYYHOTO
U TIPAKTHYECKOTO
MaTepuaia, HO He
MOXKET KPUTUYECKU
€ro OICHUBATb.

B HEKOTOPBIX Caydasx
HE TIPUMEHSIET
TEOPETHUUCCKUE 3HAHUS
JUTSL PETICHUS
MPAaKTUYECKUX 3a/1a4.
OTBeThI
chopMyIHpPOBaHbI
apryMeHTHPOBAaHO,
JIOTUYHO, TPaMOTHO,
€CTh BBIBOJBI, 0€3
HCIIOJIb30BaHUS
MEXKITPEMETHBIX
CBsI3EH.

YacTUYHO BJIaJIEET
CUCTEMOM TTOHATHI
AHHOW TUCITUIIINHEL
Crioco0€eH YacTUYHO
000011aTh HAYYIHBIN U
MPaKTUUECKUN
Matepua.
MIPUMEHSET OT/ICTbHBIC
TEOPETUUCCKUE 3HAHUS
JUTSL PEIICHUS
MIPAKTUYECKUX 3a/1a4.
OTBETHI YaCTUIHO
chopMyITHPOBaHbBI
apryMEeHTUPOBAHO,
JIOTHYHO, TPaMOTHO,
HET BLIBOJIOB.

He Biageer cucremoit
MOHATHH JaHHOU
JACITUIIIHHEI.

He criocoOeH k
CHCTEMaTHU3aLNH U
00001IeHII0 HAYYHOTO U
MPAKTHIECKOTO
MarepHaa.

He npumensier
TEOPETHUUECKUE 3HAHUS
IS peIIeHUs
MPAKTHUYECKUX 33144
OTBeETHI
cthopmynpoBaHbl 6e3
apryMEHTOB, C
HapYyIICHUEM JIOTHKH,
JTOTTYIICHEI TPyObIe
OIIIMOKH, HET BHIBOJIOB.
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4.2.7. Kputepum onleHMBAHUS BHEAYIMTOPHOM CAMOCTOATEJIbHON padoThI
00y4aroIuxcs

«OTINYHO»

«Xopoo»

«yILOBJ'IeTBOpI/ITeJ'H)HO»

«HeyILOBJ'ICTBOpI/ITeJ'ILHO »

Y4eOHblil MaTepran
OCBOEH B IIOJIHON Mepe;
[TonnocTterO
c(hOopMHUPOBAHO YMECHHE
WCTIOJTb30BaTh
TEOPETUYCCKUE 3HAHUS
MIPH BBITOJHEHUH
NPaKTHYECKUX 3a/1a4;
[Tonnoctero
c(hOpMHUPOBaHBI
o0mieyueOHbIC YMEHHUS;

VY4eOHbIi MaTepran
OCBOEH JIOCTaTOYHO,
MMEIOTCS HEOOITbIIITe
pOOEIIbl B 3HAHUSX;
B JIOCTaTOYHOU Mepe
chopMupoBaHO
YMEHHUE UCTIOIB30BaTh
TEOPETUYECKUE 3HAHUS
IIPH BBITIOJTHEHUN
MPaKTUYECKUX 33714,
B 3HauurenpHOM

VYuebHblif MaTepuat
OCBOCH YaCTHYHO,
HMEIOTCA
CYILIECTBEHHBIE
poOebl B 3HAHUSX;
YactryHo
chopMHPOBAHO YMEHHE
HCIIOJIb30BaTh
TEOPETUYECKUE 3HAHUS
MpY BBITIOJTHEHUT
MIPaKTUUYECKUX 3a]1a4;

VY4eOHbIil MaTepHuai He
OCBOCH;

He cdhopmupoBano
yYMEHHE UCTIOIb30BaTh
TEOPETUUECKUE 3HAHUS

IIPY BBIIIOJTHEHUU
MPaKTUUECKUX 3a]1a4;

He chopMUpOBaHEI

o0miey4ueOHbIe YMEHNS;
OTBET HE 00OOCHOBAaH U HE
UMeeT 4ETKOTO

OTBET MOIHOCTHIO CTETIeHH YaCTHYHO W3II0KEHUS;
000CHOBaH U c(hopMHupOBaHbI copmMupoBaHbI Marepuai He opopMIIeH
OTJIMYAETCS YETKOCTHIO o0uieyyeOHbIe o0uieyyeOHbIE YMECHUS; B COOTBETCTBHH C
W3TIOKEHYIS, YMEHUS; OTBET YaCTUIHO TpeOOBaHUSIMH
MaTepHua MOIHOCTHIO OTBET B JIOCTATOYHOH | OOOCHOBaH M M3IIOKEH
odopmIieH B CTereHH 000CHOBaH U HEYETKO;
COOTBETCTBUU C OTJIMYAETCS YETKOCTHIO marepuall 4aCTUIHO
TpeOOBaHUSAML. M3II0KEHUS; odopmIieH B
Martepuan opopmiieH B COOTBETCTBHH C
COOTBETCTBHH C TpeOOBaHUSIMH
TpeOOBaHHUSIMH C
HEOOIBITUMHU
HETOYHOCTAMU
4.2.8. Kputepum oneHMBaHUs pelIeHUs 32124
«OTIuaHOY» «XOopouio» «Y noBieTBopUTENLHO» | «HeynoBneTBopuTenbHO»
[Tpumensier Haxonur Haxonur He 3HaeT HEOOXOAUMBIE
TEOPETUIECKHA COOTBETCTBYIOIIHE COOTBETCTBYIOIIIHE pacdeTHbIe METOUKH U
MaTepuan JyIs MOucKa 3aJIaHUI0 3aJJaHUI0 (hopMyITBI, HE MOXKET
HeO6XOIII/IMBIX PACUCTHBIC METOANKHU pacyYCTHBIC METOAUKHU U HaWTH UX B TOTOBOM
pacYeTHBIX METOJIUK U 1 HOpMYITBI C hopMyITBL. TEOPETUIECKOM
dhopmy. HaBOJIAIUMHU CymiecTBeHHOE MaTepuae
Crporas YKa3aHUSIMU. HapyLIeHUe HenocnenoBarensHoCTh
MOCJIeIOBATEIFHOCTD B HecymectBennoe MOCJIEeI0BATEILHOCTH B B OIPE/ICIICHNH 11aroB
OTIpesieNICHUH IIaroB HapyIIeHue OTIpeIeTICHNH [IaroB BBITIOTHEHUS 3aJ[aHHS.

BBITIOJTHEHHS 3aIaHMS
ITony4yeHn npaBUIIBHBII
OTBET HAa MpeJiaracMbie
3a/1a4M, PELICHHE
ITOJIHOE, 00OCHOBAHHOE,
MPEI0KEHO HECKOJIBKO
BapUaHTOB PEIICHUS

[IOCJIEI0BAaTEILHOCTH B
OTIpeZieNICHUH 1I1aroB
BBINOJIHCHUS 3aaHUSL.
[Tony4yeH npaBUIbHBII
OTBET Ha
rpenjaraeMbie 3a7a4d,
pEILIECHNUE MOJHOE,
000CHOBaHHOE,
MPEeIOKEeH OUH
BapHaHT PeLICHUs

BBITIOJTHEHHUS 3a/1aHUSL.
ITony4eH npaBUIIBLHBII
OTBET Ha NpeaaracMole
3aJa4u, HO PELICHUE HE
IIOJIHOE

He nonyden npaBuibHbIN
OTBET Ha MpeJIaracMbie
3a/1aun
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4.2.9. Kputepum olleHUBAHUSA 3HAHMI U YMEHH 110 UTOraM
OCBOEHHS TUCHMIIMHBI

[IpomexyrouHass arrectanusi (UTOrOBBI KOHTPOJb) Ha OYHOH (opme
oOyueHusi MpoBOAMUTCA B BUAE AU(PPEepeHIUpPOBaHHOrO 3a4€Ta B XOJAE JIETHEH
DK3aMEHALMOHHOW CECCHH C BBICTABICHUEM UTOTOBOM OLICHKU IO JUCLUIIIIMHE.

[IpomexyTrouHass aTTectanys (UTOTOBBI KOHTPOJb) Ha 3a04HON (opme
oOy4YeHUsl MPOBOJUTCS B BHJE JOMAIlIHEH KOHTPOJIBHOM pabOTHl B XOJ€ 3UMHEH
’K3aMEHAllMOHHON ceccuu U UG (EepeHIMPOBAaHHOTO 3auéTa B XOJAE JIETHEH
HK3aMEHALlMOHHOM CECCHU C BHICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCLUILIIMHE.

K muddepenumnpoBanHoMy 3au€Ty JOMYCKAIOTCS Y4YaIllUECs, YCIEIIHO
BBINIOJIHUBIIME BCE BHUJBl OTYETHOCTH, MPEAYCMOTPEHHBIE MO JUCUUIUIMHE
yueOHbIM MIaHoM. B xone muddepeHnnpoBaHHOTO 3a4€Ta MPOBEPSIETCS CTEIECHb
YCBOCHHUS MaTepuana, yMEHHE TBOPYECKU MBICIUTh U IOCIEA0BATENBHO, YETKO U
KpaTKO OTBEYaTh Ha IIOCTABIEHHBIE BOIPOCHI, JEJaTh KOHKPETHBIE BBIBOJBI U
dbopMynupoBaTh 00OOCHOBaHHBIE NpeiokeHHus. OIeHKa OXBAaThIBAET IPOBEPKY
JOCTHKEHHSI BCEX 3asBJICHHBIX LEIEH M3y4eHUS JUCLUUIUIMHBI U MPOBOAMTCS IS
KOHTPOJISI YPOBHSI TOHMMaHUSI OOYYalOUIMMHCS CBSI3€H MEXIYy pa3IMyHbIMU €€
JIEMEHTaMHU.

3HaHUs, YMEHUS U HaBbIKK oOydaromuxcs Ha JuddepeHIIMpOBaHHOM 3a4eTe
OLICHUBAIOTCS T10 MATUOAIUTLHON CUCTEME.

OOmMMH ~ KpUTEpUSMH,  ONPENCISIONIMMU  OLIEHKY  3HaHUM  Ha
i pepeHInPOBaHHOM 3a4ETE, SBISIIOTCA:

«OTIUYHO» «XOPOUIO» «YJOBJIETBOPUTEIBHOY» «HEYIOBJIECTBOPUTEIBHO»
HaJIM4He TIIyOOKHUX, | HaJWMdue TBEPABIX U HaJIn4ie TBEPbIX HaJW4ue TpyObIX OMHIOOK B
HCUYEPIBIBAOIINX JIOCTaTOYHO 3HaHUH B 00bEeMe OTBETE, HEIIOHUMAaHUE
3HAaHUH B 00bEMeE MOJIHBIX 3HAHUM B MPOMAEHHOTO Kypca B CYILIIHOCTH U3JIaracMoro
MPOUJIEHHOT 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 JIOTIOJTHUTEILHBIE U
porpaMmoi Kypca COOTBETCTBHH C OIIMOKaMH, HaBOJSIINE BOIIPOCHI
nensiMu o0ydeHus, | UensMu oOydeHUs, | HCIPABISIEMBIMH ITOCIIE
rpaMOTHOE U HE3HAYNTEIIbHbIC JIOTIOJIHUTEBHBIX
JIOTUYECKH OIIMOKY TIPH BOIIPOCOB,
CTpoiHOE OCBELICHUHU HE00X0IUMOCTh
U3JI0KEHUE 3aJJaHHBIX HaBOJISIIMX BOIIPOCOB
Marepuaia Ipu BOIIPOCOB, YETKOE
OTBETE, 3HAHUE U3II0KEHUE
JOTOJHUTENBHO Marepuana
PEKOMEHIOBAaHHOM
JINTEPATYPHI
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