ABTOHOMHAsl HEKOMMep4YecKasi 00pa3oBaTe/IbHasi OPraHU3aLUA
BbICIIEro 00pa3oBaHus
«BopoHekCcKHI IKOHOMHKO-TIPABOBOH HHCTHTYT»
(AHOO BO «B3IIN»)

FOJIHIecKol paboTe
= AJO. XKunpHukos
.Y 2079 .

PABOYASA ITPOT'PAMMA JTUCHUITVINHBI

bJ1.07 EcTtecTBO3HaHUE

(rdp v HaMMeHOBaHKUEe TUCIUTLTHHBI)

38.02.01 DxoHOMMKA U OyXranTepckui yuet (1o OTpacisiM)

(koI 1 HAMMEHOBaHUE CTIENATHLHOCTH)

KBanmudukanus BeimyckHuka _ byxranrep

YpoBenb 6a3oBoro obpazoBanus odydaronuxcsi__ OcHOBHOE 0011iee 00pa3oBaHue

Bung nmoaroroBku bazoBrlit

dopma oOydeHus OuHas, 3a04Has

Boponex 2019
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Pabouas mnporpamma JIHUCUMILIMHBI pa3padoTaHa Ha OCHOBE MHCbMa
JlenapramMeHTa TrOCYIapCTBEHHON MOJMTHKM B cdepe MOArOTOBKUA pabounx
kaznpoB u IO «PekoMeHgauuu 1no opraHu3anuy MOJYYEHHUs] CPEIHET0 OOLIEro
oOpa3oBaHus B Mpeaerax OCBOEHUS 00pa30BaTEIbHBIX MPOrpaMM CpPEIHEro
npodeccuoHanbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C
y4eToM TpeOoBaHMM (efepabHbIX TOCYIAPCTBEHHBIX CTAHAAPTOB U MOTy4aeMOi
npodecCur WK CTEIUaIbHOCTH CPeIHEro Mpo(eccunoHaIbHOTO 00pa30BaHUS» OT
17 wmapra 2015 1. N 06-259 ¢ ydyeToM NOPUMEPHOM NIPOTrpaMMBbI
o01ieo0pazoBaTeabHON  JUCHUIUIMHBL  «ECTeCTBO3HAHUE», PEKOMEHJAOBAHHOU
®denepanabHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM YyupexaeHuem «DenepasibHbIi
UHCTUTYT pa3Butus oOpazoBanus» (OI'AY «DUPO») B kauecTBe NpUMEpPHOMH
OporpaMMbl JUIsl peaiu3aldd OCHOBHOM mpodeccroHanbHOW 00pa3oBaTesbHON
nporpammbl CIIO Ha 0a3e ocHOBHOro o0miero oOpa3oBaHUs C MOJIyYEHUEM
cpeaHero oOmero o6pa3oBanus, mpotokon Ne 3 or 21 wurons 2015 .
(peructpanmonsbii Homep pereH3uu 373 ot 23 utonsa 2015 r. DTAY «DUPOy).
PaGouas mporpamma AMCHMIUIMHBI COOTBETCTBYET OOSA3aTEIIBHOMY MHHHUMYMY
colepKaHusl cpelnHero (MOJHOro) ooOmero o0pa3oBaHUs, YCTaHOBICHHOMY
MunucrepctBom oOpazoBanuss u Hayku P®, yTBepx)aeHHOMY NpUKa30M
MunucrtepctBa oopa3oBanusi u Hayku Poccuiickoit @enepammu ot 05.03.2004 No
1089.

Pabouas mporpamma IUCUMIIMHBI YTBEp KIEHA Ha 3acelaHud Kadeapbl
OOIIMX IUCLUUIUIMH CPEAHETO NMPOo(ecCHOHATIBHOTO 00pa30BaHus.

ITpotokos ot 11 ssuBaps 2019 r. Ne 5

3aBeyronuii kadeapoit C.B. MapTtbIiHoB

(moarmce) (uHULMATB, paMUITHS)

Pazpabotunku:
IIPENOIaBaTEN b H./I. CtpenbiioBa

(3aHMMaemast JOJDKHOCTD) =~ (moAmnuch) (uHULMATb, (PaMUITUS)
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1. OBLIASI XAPAKTEPUCTUKA PABOUYEI MPOTPAMMBI
JTUCHUATNIUHBI

bJ1.07 EcTtecTBO3HAHME
(MHIEKC, HANMCHOBAHUE TUCIUILIHEI )

1.1. Ob6sacTb npuMeHeHus: padodeil MPoOrpaMmal

PabGouas mnporpamma JIUCUMIUIMHBI pa3paboTaHa Ha OCHOBE MHCbMa
JlenapramMeHTa TrOCYIapCTBEHHOM MOJMTHKM B cdepe MOATOTOBKUA pabounx
kanpoB u 10 «Pexomenaanuu no opraHu3aluy MOJIYYEHUS] CpPEIHEro OOLIEro
oOpa3oBaHus B TMpeaerax OCBOEHHUSI 00pa3oBaTEIbHBIX MPOTrpaMM CpPEIHEro
npodeccuoHaIbHOro 00pa3oBaHusl Ha 0a3e OCHOBHOI'O OO0IIEro oOpa3oBaHUS C
y4eToM TpeOoBaHMM (efiepaibHbIX TOCYIAPCTBEHHBIX CTAHAAPTOB U MOJTy4aeMOi
npodeccuu UM CIeuraIbHOCTH CPEHEr0 MPOPECCUOHATBHOIO 00pa30BaAHUSI» OT
17 wmapra 2015 1. N 06-259 ¢ ydyeToM NOPUMEPHOM NPOrpaMMbl
o01reo0pazoBaTenbHON  JUCHUIUIMHBL  «EcTecTBO3HaHME», PEKOMEHI0BaHHOMN
®denepanabHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexjaeHuem «dDenepasibHbIi
UHCTUTYT pa3Butus oOpazoBanus» (OI'AY «DUPO») B kauecTBe NMpUMEpPHOMH
OporpaMMbl ISl peaiu3aldd OCHOBHOM mpodeccroHanbHOW 00pa3oBaTeNbHON
nporpammbl CIIO Ha 6a3e OCHOBHOro 00IIero oOpa3oBaHUs C MOJIyYECHUEM
cpeaHero ob6mero oOpa3zoBaHusi, mportokoa Ne 3 ot 21 wmions 2015 r.
(peructpanmonsbiii Homep perieH3uu 373 ot 23 utonsg 2015 r. DAY «DUPOy).
PaGouas mporpamMma COOTBETCTBYET OOS3aTEIBbHOMY MUHHMYMY COJEPKaHUS
cpenHero (MoyiHOTO) 0O0Iero oOpa3oBaHUs, YCTaHOBICHHOMY MMHHCTEPCTBOM
oOpazoBaHus W Hayku PO, yTBepkIAeHHOMY TNpukKazoM MuHUCTEpCTBA
obOpazoBanus u Hayku Poccutickoit @exneparuu ot 05.03.2004 Ne 1089.

1.2. MecTo IMCIUILUIMHBI B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMMbl

Hucturnaa  «bJ1.07 EcrecTBo3HaHue» OTHOCUTCS K 4YHCIy 0a30BBIX
JUCIUTUIMH [UKJIa 0011e00pa30BaTeIbHOM MOATOTOBKH.

[Tepedyens nmocienyOmMuX y4eOHBIX TUCIHUIUIAH, I KOTOPHIX HEOOXO0IUMBI
3HaHUSA, YMCHUS W  HaBBIKK, (opMHpyeMble JaHHOW  JHUCIUIUIMHOWM:
«bJ1.06 T'eorpadus», «bJ1.05 ActpoHOMHUS.

1.3. Leas u niiaHupyemble pe3yJibTAThbI OCBOCHUS M CIUNINHBI

Mzyuyenne auctumiuabel  «bJ[.07 EcTecTBO3HaHWE»  HampaBiI€HO Ha
JOCTVKEHUE CIEIYIOIMMNX LEICH:

*OCBOCHHE 3HAHUW O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHUHE MHpA U
METO/IaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOoyiee BaXXHBIMH HJICSIMHU U
JOCTVKCHUSIMM  €CTECTBO3HAHMS, OKAa3aBIIMMU OIPEACISIIONIEE BIHMSHAE Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTUN;

*OBJIaJICHHE YMEHHUSIMU MPUMEHSATHh MOJYYEHHbIE 3HAHUS ISl OOBSCHEHMS
SBJICHUN OKPYXAIOIIETO MHUPA, BOCHPUATUS UHPOPMAIIUU €CTECTBEHHO-HAYYHOTO
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U TPo(PECCHOHATBEHO 3HAYMMOTO COJEP)KAHUS, pPa3BUTHC HHTEIUICKTYaIbHBIX,
TBOPYECKUX CIOCOOHOCTEH M KPUTUYECKOTO MBINIJICHUS B XOJ€ TMPOBEACHUS
MPOCTEUIITNX WCCIICIOBAaHUHN, aHANIHW3a SBJICHUMA, BOCIPUSATHS W WHTEPIPETALNH
€CTECTBEHHO-HAYYHOU HHPOpMaLUH;

* BOCIIUTaHHUE YOCKICHHOCTH B BO3MOYKHOCTH TIO3HAHUS 3aKOHHOU MTPUPOIBI
Y HUCTIONTh30BaHUS TOCTHYKCHUH €CTECTBEHHBIX HAYK JUTSl PA3BUTHS [TUBUIN3AIUNA U
MOBBIIIEHHS KAUYeCTBA )KU3HH;

* TMPUMEHEHHWE CCTECTBEHHO-HAYYHBIX 3HAHUW B TPO(HEeCCHOHATHLHOM
NEATENbHOCTH M IIOBCEOIHEBHOW JKM3HU JUId olecrieueHus 0e30I1acHOCTHU
KU3HEEATECILHOCTH, TPAMOTHOTO HCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHIA,
OXpPaHbI 3JI0POBbBS, OKPYKAIOIICH CPEIbI.

B pesynbrare ocBoeHUS JUCHUIUIUHBI 00yUYarOIIHics J0KeH yMeTh (Y):

® TMPUBOJUTH  MPUMEPHI  DKCIEPUMEHTOB  W/UIM  HAOJIOJCHUH,
00O0CHOBBIBAIOIIUX: ATOMHO-MOJICKYJISIPHOE CTPOEHHE BEIECTBA, CYIIECTBOBAHUE
3JIEKTPOMArHUTHOTO TOJISi M B3aUMOCBS3b JJICKTPUUECKOTO U MAarHUTHOTO TOJIEH,
BOJIHOBBIE M KOPITYCKYJIIpHBIE CBOMCTBa CBETa, HEOOPATHMOCTh TEIUIOBBIX
IPOIIECCOB, pa3beranue rajJakTHK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTh CKOPOCTHM XUMHYECKOM peakiuu OT TeMIeparypbl H
KaTaJn3aToOpoOB, KIETOYHOE CTPOCHHUE JKUBBIX oOpranusMoB, poib JHK kak
HOCUTENISI  HACJICJCTBEHHONW WH(OOpPMALMK, DBOJIOIHUI0 KUBOW  TPHUPOIHI,
OpEBpAICHUsI SHEPIMM W BEPOSTHOCTHBIA XapakTep IPOLIECCOB B KUBOU H
HEXUBOW  MPUPOJIE, B3aUMOCBSI3b KOMIIOHEHTOB JKOCUCTEMBI, BJIUSHUE
NeSITEHbHOCTH YeJ0oBeKa Ha dKocucTeMsl (Y 1);

® OOBSCHATH MPUKIATHOE 3HAUYCHHE BAKHEWIHUX TOCTHXKEHHH B o0yacTu
€CTECTBEHHBIX HAyK [UJIsi: Pa3BUTHUSl JSHEPIeTUKH, TPAHCIIOPTa M CPEICTB CBS3H,
NOJIYYEHUSI CHUHTETHYECKMX MATEpUANIOB C 3aJaHHBIMU CBOWCTBaMH, CO3JaHHUS
OMOTEXHOJIOTHUM, JieUeHUsT WH(EKIIMOHHBIX 3a00JICBaHMM, OXpaHbl OKPYKAIOIICH
cpensl (Y2);

® BBIJIBUTATh TMIOTE3bl U MpEJIaraTb MyTH X MPOBEPKHU; J1€JIaTh BBIBOJIBI
HAa OCHOBE JKCIEPUMEHTANBHBIX HaHHBIX, MPEACTABICHHBIX B BHJAE Trpaduka,
TaOIUITBI WA JruarpaMMmel (Y 3);

e paboTaTh C €CTECTBEHHOHAYYHOW WH(GOpPMALMEH, COACpKaIICHCS B
coobmenusix CMMU, pecypcax NuTepHeTa, HAydHO-TIOMYJSPHBIX CTAThSIX: BIAJETh
METOJIaMHU TOUCKA, BBIJICIIATh CMBICIOBYIO OCHOBY M OLIEHMBATH JTOCTOBEPHOCTH
undopmaru (Y4);

® WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHS B TMPAKTHYECKOU
NEeATEeNIbHOCTU U MTOBCEIHEBHOM u3HU (Y5) mst:

- OLEHKHM BJIMSIHUS HAa OPraHU3M YEJIOBEKAa JJIEKTPOMArHUTHBIX BOJH U
PaIMOaKTUBHBIX U3TyUYCHHUI;

- DHEPTOCOEPEIKEHNS;
- 0€30MaCHOTO UCTIOIH30BAHMS MATEPHAIOB U XUMUYECKHX BEIICCTB B OBITY;
- npodwiakTHKK ~ WH(EKIMOHHBIX  3a00JCBaHWK,  HHUKOTHHOBOWM,

AJIKOTOJIbHOM U HAPKOTUYECKOW 3aBUCUMOCTEN;
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- OCO3HAHHBIX JIMYHBIX JECUCTBUU 10 OXPAHE OKPYKAIOIIECH CPEIbI.

B pesynbrare ocBoeHUS JUCHUILIUHBI 00yUYaIOIIUIICS TOJDKEH 3HaTh (3):

® CMbICI TIOHSITUIA: €CTECTBEHHOHAYYHBI METOJ MO3HAHUS,
AJIEKTPOMArHUTHOE TMI0Jie M JJICKTPOMArHUTHBIE BOJIHBI, KBAaHT, SBOJIOLUS
Bcenennoit, 6onbiioi B3pbiB, ComHEYHash CHUCTEMa, rajakTUKa, MEPUOTUYECKHUI
3aKOH, XHMMHUYECKas CBSI3b, XUMHUUECKas peakius, MaKpOMOJIeKyJa, OeJoK,
Katanmzatop, pepment, nuddepennmanus kietok, JJHK, Bupyc, Ouonornueckas
ABONIONMS, OWopasHoOOpaszue, KJIeTKa, OpraHu3M, MOMYJAIUs, SKOCHCTEMA,
o6uocdepa (31);

® BKJAJ  BEIUKUX  Yy4eHbIX B  (OPMUpPOBAHHE  COBPEMEHHOM
€CTEeCTBEHHOHAYyUYHOU KapTHHBI Mupa (32).
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2. CTPYKTYPA U COAEP KAHUE JUCIHUITJINHBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOU padoThl A5 04HOI (popMBbI

o0yueHus1

Bug yuebHol paboThI

O0BeM yacoB

MakcuManbHas ydeOHas Harpyska (Bcero) 122
Ob6s13aTenbHbIC ayTUTOPHBIC YUeOHBIE 3aHATHUS (BCETO) 120
B TOM YHCIIE:
JAeKyuu 91
npaxmuyeckue 3aHamusl (GKII0UAsl NPOMENCYMOUHYI0 ammecmayuio) 29
CamocrosiTenbHasi pabota 00y4aromierocs (Bcero)
B TOM YHCIIE:
paboma ¢ rumepamypou
Koncynpranun 2

[Mpomexyrounas aTrectanus B Gopme qudepeHIupoBaHHOTO 3a4€Ta 10 UTOraM BTOPOTO CEMeCTpa

HU3YUCHHA NUCHUIIIIMHBI

2.2. O0bemM TUCHMILIMHBI U BUABI y4eOHOH padoThI 1/ 3204HOM GopMBbI

o0yueHus

Buj yueOHol paboTh

O0BeM yacoB

MakcuManbHas yueOHas Harpyska (Bcero) 122
OO0s3aTenbHBIC AYAUTOPHBIC yUeOHBIC 3aHATHS (BCETO) 16
B TOM YHCIIC:

npakmuyecKue 3aHamusl (GKI0UAsL NPOMENCYMOUHYIO0 ammecmayuro) 16
CamocrosTenbHas pabota o0y4Jaromerocs (Bcero) 106
B TOM YHCIIC:

BbINOIHEHUE U 3auUma 0OMAauHel KOHMpPOIbHOU padombl 16

pepepam 50

N0020MOBKA NUCLMEHHBIX OMBENO08 Ha KOHMPOJIbHbIE GONPOCHL 40
[IpomexxyTounass arrectammst B (opMe 3amUTBl  JOMAmIHEH  KOHTPOIBHOH  paboOTHI

mudepeHnmpoBaHHOro 3a9éTa




2.3. TeMaTu4eCKUH IUIAH U COAEP:KaHUE TUCHUIIMHBI IS 09HOH (popMBbI 00yUeHUs
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HaumenoBanue pa3aenoB U Tem

Conep:kanue yaeOHOTo MaTepuaia U GOpPMbI OPTaHU3ALNHN eI TETbHOCTH
00y4aromxcs

O0BeM yacoB

3HaHUST U YMEHUA,
(OopMHUPOBAHUIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IIPOTIPaMMBI

Pasnen 1. ®usuka

Conepkanre yaeOHOro MaTepHana: 4
Jlexun

1.Ou3nka — ¢yHAaMeHTaNbHAsT Hayka O TNpupojie. EcTecTBEHHO-HAYYHBIH

METOJ IMMO3HaHus, €ro BOBMOKHOCTHU U I'PaHUIBI TPUMCHUMOCTH.

Tema 1. Beexerue OKCIIepUMEHT | Te(ij/IH B IIpOLECCE MO3HAHUS NpUpoAbl. MonenupoBaHHe 4 V2. V4 3132
(u3MYeCKUX SBICHUH M MpoleccoB. ECTecTBeHHO-Hay4YHasi KapThHA MHpa U €€ Ty
BaXKHEHIIINE COCTABJISAIONIME.
2.EnuHCTBO 3aKOHOB MTPUPOJIBI M COCTaBa BellecTBa Bo BeenenHoi. OTKpBITHS B
(1)1/131/11(6 — OCHOBa Iporpecca B TEXHUKE U TEXHOJIOI'MH IPOMU3BOACTBA.

IIpakTrueckue 3aHsATUA -
ConepsxaHre yueOHOro MaTepuaa: 6
Jleknusa

1.Kunematnka. Mexanndeckoe pBmwkeHue. Cucrema otcdera. Tpaekropus
JBUKEHUSL.

Ilyte. Ilepememenne. PaBHOMepHOEe mpsMonuHelHOe nBXeHHe. CKOpOCTb.
OTHOCUTENTFHOCTh MEXaHHYECKOTO IBMKEHHA. 3aKOH CIOKEHUS CKOPOCTEH.

I'padbvkn nBwkenus. Cpemdsisi CKOPOCTh NPHU HEPABHOMEPHOM JBIKEHHUH.
MrHoBeHHast CKOpPOCTb. PaBHOYCKOpEHHOE NpPSIMOJMHEHHOE  JBUXKEHHE.
Yckoperne. CBobomHoe maneHue Tel. KpuBomnHEHHOE ABMXKCHHE. Y IJIOBast
CKOpOCTb. PaBHOMEpHOE NBHXKEHHE MO OKpPYKHOCTU. LleHTpocTpeMuTenbHoe

Tema 2. Mexanuka YCKOpEHUE. 4 V1,¥3,31,32
Junamuka. Macca u cuma. B3zammopeiictBue Ten. 3akoHbl AuHAMUKA. CHIIBI B
MpUPOJE.

Crioco0p1 m3Mepennst cuil. IHepuuaipHasi ccTeMa 0TCYeTa. 3aKOH BCEMHPHOTO
TaroreHus. HeBecoMocCTb.

2.3akoHBI CcOXpaHeHHsS B MexaHuke. HWmmynbc Tema. 3aKoH COXpaHEHHS
HMITYJIbCA.

PeaktuBHOe nBmkeHune. MexaHnueckas pabora. MomHocTh. Pabora cuiter
TATOTEHMsI, CHJIBI YIPYIOCTH U CHJIBl TpeHHs. MexaHudecKass JSHEepTrusl.
Kunernueckas sneprusi.

Kunernueckas sneprust u pabora. [loreHnanpHast SHEPTUs B TPAaBUTAIIMOHHOM
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TI0JIE.

[lorenuunanbHas 3HEPTUs YyIpyro neOpMUPOBAHHOTO Tea. 3aKOH COXPaHEHHS
IIOJIHOM MEXaHUYECKON IHEPrUU.

[emoncTpanuu

OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHHUS.

Bupl MexaHHYecKOro ABMIKEHUS.

HNuepTHOCTS TEm.

3aBUCUMOCTb YCKOPEHHUSI T€NNa OT €ro Macchl M CUJIBI, IEHCTBYIOIIEN Ha TeO.
PaBeHCTBO ¥  TPOTHBOIIONIOKHOCTH  HANpaBIEHHUS CHUJ  JEUCTBUA W
IIPOTUBOAECUCTBUS.

HesecomocTs.

PeakTuBHOE NBM)XEHUE, MOJIETH PAKETHI.

V3MeHeHne SHepTUHU TIPH COBEPILICHUU pabOTHL.

IIpakTrueckue 3aHATUA
1. MccnenoBanre 3aBUCHMOCTH CHITBI TPEHHUS OT MAcChl Tea.

CamocrosiTenbHas paboTa 00yJarommxcs

Tema 3. OCHOBBI MOJIEKYIISIPHOM
(U3UKH ¥ TEPMOTMHAMHUKH

Cojepxanue yq4eOHOro MaTepuaa;

Jlexmn

1.Monexynsipaast ¢u3uka. ATOMHUCTHYECKas TEOPUS CTPOCHHUS BEIIECTBa.
HaGumroieHnst ¥ OMBITHI, MOATBEPXKAAIOIIME ATOMHO-MOJEKYISIPHOE CTPOEHHE
BemiecTBa. Maccel 1 pa3Mepbl MoIeKydl. TernoBoe NBUKEHNE YaCTHI] BEIIECTBA.
BpoynoBckoe nBuxenue. WneanbHbii raz. TemmepaTypa kKak Mepa cpenHen
KHHETHYECKOH JHEPTUM 4YacTHIl. YpaBHEHHE COCTOSHHUS HACAITBHOTO Trasa.
Mzomponieccsl u ux rpaduku. OOBICHEHNE arperaTHBIX COCTOSHUM BEIIeCTBA U
(ha30BBIX TEpEexXOoMOB MEXKIy HHMH Ha OCHOBE AaTOMHO-MOJEKYISPHBIX
MpEJACTaBICHUH.

CBs3p MEXIy JaBIEHHEM M CpeAHEH KWHETHYECKOH >HEeprueil MOJeKys Trasa.
Pa6ora raza. Momenb >kxunkoctd. [ToBepXHOCTHOE HATSDKEHHWE W CMaddBaHHE.
Kpucrammaeckne u amopdHbIe BemecTBa. JKuakme KpUCTauibL.
2.Tepmonnnamuka. BHyTpeHHss sHeprus. Paborta u TermmooTnaya Kak CrocoObl
HA3MEHEHUS] BHYTpEeHHEN 3Hepruu. IlepBolil U BTOPOM 3aKOHBI TEPMOAUHAMUKU.
IIpuHuuner neiictBus TemnoBbix MammH. KIIJ[ TemnmoBbIX JIBHUratene.
TermmoBple MaIIMHBI U X MPUMEHEHHEe. DKOIOTHYecKe MpoOIeMbl, CBS3aHHEIE
C TIpUMEHEHHEM TEeIIJIOBBIX MAIIHH U TPO0JIeMbI SHEPTrocOepexeHHsI.
Hemoncrpauuu

JIBmxeHne OpOyHOBCKUX YaCTHII.

Huddyzwus.

SIBNeHUS TOBEPXHOCTHOTO HATSIKEHHSI U CMaYHBaHUSI.

Kpucramnnsl, amopdHble BelecTBa, XuAKOKPUCTAIUINYECKUE TEa.

V3MeHeHnne BHyTpeHHEH SHEPTUH TeJl IPU COBEPILICHUH PaOOTHI.

V1,¥3,31,32




[IpakTuueckue 3aHATUS
1. ArperaTHble COCTOSIHMSI BEIIIECTBA

CaMocTosITeNnbHas pa60Ta 06yqa10m1/1xc51

Tema 4. OCHOBBI NIEKTPOANHAMUKH

Cozepxanue yaeOHOro MaTepuaa:

Jlexnus
1.OnekTpocratuka. B3aumoneiicTBue 3apsyKeHHBIX Tell. DIEKTPUUECKUN 3aps.
3aKkoH COXpaHEeHHs 3JEKTPUYECKOr 0 3apsza. 3aKkoH Kymnona.

DNEeKTPOCTaTUUECKOE II0JIE, €r0 OCHOBHBIC XapaKTEPUCTUKU U CBSI3b MEKIY
HUMHA. [IpOBOTHUKH M U30JISTOPHI B 3JIEKTPOCTATUYECKOM IOJIE. DIEKTPHIECKast
E€MKOCTh KOHJICHCATOPA. DHEPTHUS IEKTPOCTATHISCKOTO TOJIA.

IToctosiubiit TOK. [locTOSIHHBIN AMeKTprdeckuii ToK. Cuila TOKa, HAPsDKEHUE,
SJICKTPUYECKOE COMpOTUBIEHHE. 3akoH Owma i yJacTKa IEeMd W IOJIHON
3JIEKTPUYECKON 1IEMH.

Pabota m mormHOCT, TIOCTOSHHOTO ToKa. 3akoH JDkoyms—IJlenma. TemmoBoe
JIeMCTBHE IIIEKTPUUECKOTO TOKA. DIIEKTPUYECKUI TOK B Pa3INYHBIX Cpenax.
MaruutHoe mnone. MarHuTHoe TIIOJIE M €ro OCHOBHEBIE XapaKTCPUCTHUKHU.
JleificTBe MAarHHTHOTO TIOJSI Ha TIPOBOAHMK C TOKOM. 3aKkOoH Awmriepa.
Onextponsurarens. Cua Jlopenta.

SIBneHre AIIEKTPOMArHUTHON MHAYKIMHU. 3aKOH DJIEKTPOMArHUTHOW WHIYKIIUH.
IIpaBwio Jlerma. CamouaayKius. HIYKTHBHOCTD. DHEPTUS MAarHUTHOTO TTOJIA.
2.JleMOHCTparu

ONEKTPU3aIMS TEI.

BzaumoneiicTBre 3apsiKEHHBIX Tell.

HarpeBanne mpoBOZHUKOB C TOKOM.

OmeIT Opcrena.

BzaumoneiicTBre MPOBOJAHUKOB C TOKOM.

eiicTBUE MarHUTHOIO MOJISI HAa IPOBOAHUK C TOKOM.

Pabota amexTpoaBuraTens.

SIBreHuE 3JIEKTPOMArHUTHON UHAYKLIUH.

IIpakTuueckue 3aHsATUSA
1. COopka 3IEeKTpUYECKOi IEeNH 1 M3MEPEHHE CHIIBI TOKA W HANpsDKEHHUS Ha ee
Pa3IUYHbIX yYacTKaXx.

CamocrosiTenpHast paboTa 00yJIaroInuXcs

Y1,¥3,V5,31,32

Tema 5. KonebaHus v BOJIHEBI

Conep:xaHre yueOHOro MaTepuara:

Jlexknun
1.Mexannueckne konebaHusi u BomHBL. CBoOomHble Konebanus. Ilepuon,
Jacrora u aMIUTATyIa KoJIEOaHU. I'apmoHnyeckue KoJIe0aHusl.

MareMaTtuyeckuii M MNOpPYKUHHBIA MasTHUKU. [lpeBpallieHue sSHepruu mnpu
FapMOHUYECKHUX KOIEeOaHMSIX.
MexaHn4ecKkre BOJIHBI U UX BHJIbL. 3BYKOBBIE€ BOJIHBI. YJIBTPa3BYKOBBIE BOJIHBL.

V1,¥3,¥5,31,32
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VYAbpTpa3ByK U €ro UCIONb30BAHNE B METUIIUHE U TEXHUKE.

OnekTpoMarHuTHbIE KoneOaHWs W BOJHBL. CBOOOAHBIE JIIEKTPOMAarHUTHBIE
KoneOaHusl.

KonebarensHbit KOHTYD. Dopmyia TomcoHa. BoiHyX1€HHBIE
JJIEKTPOMAarHUTHBIE  KoNeOaHusl. I'apmoHnYeckne  3JIE€KTPOMarHUTHBIC
KoJieOaHus. DIIEKTpUYECKUi pe3oHaHc. [lepeMeHHBbIN TOK. DJIEKTpOoreHepaTop.
[Nonyuenue u nepenaya 3neKTpodHepruu. [IpodbiaeMsl sHEProcOepeKeHHS.
OJneKTpoMarHuTHOE ToJIE. ONeKTpOMarHuTHbIE BOJIHBL. CxopocTb
3JEeKTPOMarHUTHBIX ~ BONH. IIpWHIMOBI  pajguoCBA3M M TEJEBUICHMS.
Hcnonp3oBaHue  SIEKTPOMArHUTHBIX ~ BOJH  PA3IMYHOrO  JIMAla3oHa B
TEXHUYECKUX CPEACTBAX CBS3M, MEIUIIMHE, TP U3y4YE€HUH CBOWCTB BEILIECTBA.
2.CetoBble BONHBI. Pa3BuTHe mpeACTaBleHHII O TNpUPOAE CBETa. 3aKOHBI
oTpaxkeHUsl W TmperomiieHus cBera. MHtepdepenuus cera. Judpakuus ceera.
Hudpaxmmonnas pemerka. [lomspuzanus csera. Jlucmepcusi cera. JIMH3BL
®opmyna TOHKOH JTHH3BL. OnTHdyeckrne IpuoopHl.

HemoncTpannu

Konebanus MmaremMaTHuecKoro v Mpy>KMHHOTO MasgTHUKOB.

Pabora snexTporeneparopa.

W3myyennie 1 mpHeM JIEKTPOMAarHUTHBIX BOJIH.

Panmnocssa3b.

Pasnoxenue 6enoro ceera B CIIEKTP.

HuTepdepenmus u nudpakxiys cBeTa.

OTpaskeHHE U TIPEITOMIICHHE CBETA.
Onruyeckue npuOopEL

IIpakTrueckue 3aHATUA
1. Nzydenune xonebaHnit MAaTEMaTHIECKOTO MasATHUKA.
Wzydenne naTEpPEpeHITNN 1 AUPPAKIINN CBETA.

CamocrosiTenpHast paboTa 00yJIaroImuxcs

Tema 6. DneMeHTHI KBAHTOBOU
07135097

Conepxanne yaeOHOTro MaTepuaa:

Jlexnusa

1.KBanToBbIe cBO¥CTBa cBeTa. PaBHOBecHOe TerioBoe m3mydeHue. KBaHToBas
runore3a [lmanka. ®otoanekrpudeckuii d3QdexT. YpaBHeHne DHHIUTEHA IS
BHemmHero ¢porodddexra. Doron. [aBnenue cBera. Jlyann3m CBOWCTB CBETA.
®dusuka aroma. Monenu crpoerus aroma. Onbit Pesepdopaa. [loctynarer bopa.
OObsicHeHHEe JIMHEWYaToro CIEKTpa BOJAOPOAAa Ha OCHOBE KBaHTOBBIX
noctynaroB bopa. Ilormomenne u uciyckanue cBera aroMoM. KBaHToBas
sHeprus. llpuHumn gelfictBus W ucnonb3oBanue Jasepa. 2.0mTuueckas
CIIEKTPOCKOITNS KaK METOJ] U3YUEHHsI COCTaBa BEIIECTBA.

®du3uKa aTOMHOTO A7pa U AJIEMEHTapHBIX YacTull. COcTaB U CTPOEHHE aTOMHOTO
sinpa. CBOMCTBA SAEPHBIX CHII. DHEPrusl CBSA3U U AeeKT MacChl aTOMHOTO spa.

V1,¥5, 31,32
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PannoakTuBHOCTS. Buner paaroaKTUBHBIX MIpeBpaIeHUH. 3akoH
paaroakTuBHOro pacrnajna. CBOCTBa HMOHU3UPYIOIIMX SAEPHBIX HU3TYUYEHHM.
PannoaxkTuBHBIE U3TyUY€HUS U UX BO3JECHCTBUE HA KUBBIE OPTaHU3MBL. Sl/iepHbIe
peaxuu. SlnepHas sHepreTuka. JiIeMeHTapHbIe YaCTULIBI.

DyHAaMEHTaIbHbIE B3aUMOJEHCTBUS.

[emoHcTpanuu

doroaddekr.

@DOTO3IIEMEHT.

N3nyuenue nasepa.

JIuneiiuaTsle CIEKTPHI PA3JIMYHbBIX BELLIECTB.

CueTynK MOHM3HUPYIOUIUX U3ITyUEHHH.

IIpakTrueckue 3aHATUA
1./lyann3m cBOWCTB cBeTa.

CamocrosiTenbHas paboTa 00yJarommxcs

Tema 7. Becenmennast u e€ 3BONIONUSI

Cozepkanue yq4eOHOro MaTepuaa:

Jlexmn

1.Ctpoenne u passutne Bcemennoi. Kocmomorus. 3Be3mpl. TepmosnepHbIit
cuHTe3. Monens pacmupsitonieiicss BeceneHHol.

2.ITpoucxoxaeane ComHedHOW cHCTEMBI. I[IpOTOCONHIIE W TMPOTOIUIAHETHBIC
obnmaka. OOpaszoBanue 1iaHer. lIpobimema CymecTBOBaHHMS BHE3EMHBIX
UBIJIN3ALINN.

CoBpemenHas (pu3ndeckasi KapTHHA MHPA.

IIpakTrueckue 3aHATUS
1.HeGecHrle Tena

V131,32

CamocrosiTenpHast paboTa 00yJIaroImuxcs

Paznen 2. Xumus. OOmas u HeopraHWdecKas XUMHUSL.

Tema 8. BBenenune

Conepxanre yueOHOr0 MaTeprania:

Jlexnusa

1. Xumuyeckass KapTUHAa MHpa KaK COCTaBHAs 4YacTb €CTECTBEHHO-HAY4YHOU
KapTUHBI Mupa. Ponms XMMUU B KH3HH COBpPEMEHHOro obmiectBa. Hopetlimme
JOCTHKCHUSI XUMHUYECKOM HayKd B IUIaHE PAa3BUTHSA TEXHOJOIMH: XMMHYECKas
TEXHOJIOTusl — OMOTEXHOJIOTUs - HaHoTexHonorus. 2.1lpumenenne nocTuxeHnit
COBPEMEHHOM XMMHHU B TYMaHUTApHOHU cdepe AesaTeNbHOCTH O0IIeCTBa.

[IpakTudeckue 3aHATHSL
1.0uncTKa 3arpsa3HEHHON BOJIbI

CamocTosiTenpHas paboTa 00ydJarommxcst

Tema 9. OcHOBHBIE TIIOHATHS H
3aKOHBI XUMUU

Conep:xanre yueOHOro MaTepuarna:

Jlexmus
1.IIpenmer xumun. BemectBo. Atom. Monekyna. XUMHYECKHH 2JIEMEHT H

V1,¥3,31,32
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¢dopmel ero cymectBoBaHusl. [IpocThie U CIOKHBIE BEMIECTBA. AJJIOTPOITHUS H ee
MPUYHHBL

HemoHcTpanus

Habop monerneii aToMOB 1 MOJIEKYIL.

2.M3mepenue BenecTBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB M MOJIEKYJI.
ATomHast cAnHHUIa MacCCHI. OTHOCHTENBHEIE ATOMHAS U MOJICKYJIsIpHass MacCChI.
KomnuuectBo BermecTsa.

[ocTostaHas ABoraapo. MomsipHast Mmacca. 3akoH ABorapo. MomspHbIil 00bemM
ra3os.

3aKoH COXpaHEHHs MacChl BEIIECTBA.

IIpakTrueckue 3aHATUA
1.Pacuersl o xuMu4eckuM (hopMmyJiam.

CamocTosiTenpHas paboTa 00yJarommxcst

Tema 10. [leprogmdecknii 3aK0H

u ITepuoanueckas cucrema
xumuueckux  ajgemento . W
MenneneeBa

Cozepkanue yq4eOHOro MaTepuaa:

Jlexms

1.0txpeitie [lepmomndeckoro 3akoHa. llepumomuyeckas cucTeMa XUMHYECKHX
anemenToB JI. 1. MeHneneeBa kak rpadudeckoe oroopaxenue [leproandyeckoro
3akoHa. [lepnomuuecknii 3aKOH U CHCTEMa B CBETE YUEHHUS O CTPOEHHH aToMa.
3aKOHOMEpPHOCTH H3MEHEHHSA CTPOCHHUS JIIEKTPOHHBIX O00JIOYEeK aTOMOB W
XUMHUYECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTaMH MPOCTHIX U CIOXKHBIX BEIIECTB.
3nauenue [lepuoanueckoro 3akoHa u 2.Ileproanyeckoil CUCTEMbI XUMUYECKUX
snemenToB [[. 1. MenpeneeBa Jyisi pa3BUTUSA HAayKd U TIOHUMaHUS XUMHUYECKON
KapTUHBI MHpa.

JeMoHcTpanus

Pazmmanrpie hopmel Tlepumonnueckoit cucreMbl XuMHudecknx smemenToB [, U.
Menpeneena.

IIpakTrueckue 3aHATUA
1.Peakniny norHOr0 OOMEHA

CamocrosiTenpHast paboTa 00yJIaroIIuXCs

v1,¥3,31,32

Hroro 3a 1 cemectp

51

Tema 11. CtpoeHue BeliecTBa

Conepxanne yaeOHOro MaTepuaa:

Jlexnusa

1.Ilpupona xumuueckoil cBsi3u. KoBaneHTHasi CBS3b: HEMONSIPHAsI U MOJSPHASL.
WNonnast cBs3p. Katmonsl m aHWmoHBL Merammyeckas cBs3b. 2.BomopomHas
CBsI3b. B3anMOCBSI3b KPUCTANTMYECKUX PEIIETOK BEIIECTB C Pa3INYHBIMH
THIIAMH XMMHYECKOM CBSI3U.

Hemonctpanus

OO0pa3ibl BeNeCTB U MATEPHAIIOB C PA3IMYHBIMU THIIAMU XUMUYECKOU CBSI3U.

[Ipaktuueckue 3aHsATUS
1. TUObl KPUCTANINYECKUX PELIETOK

V1,¥3,31,32
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Tema 12. Bona. PactBopst

Cozepxanue yaeOHOro MaTepuaa:

Jlekuus

1.Boga B mpupoxme, OBITY, TEXHUKE M Ha NPOHU3BOACTBE. Dusnmyeckue u
XUMHYECKUE CBOMCTBA BOJIbI. 3arps3HUTEH BOJBI ¥ CIIOCOOBI 0uncTKH. JKecTkas
BOJIa U €€ yMsTUCHUE.

OnpecHenrie BONbI. ATrperatHple COCTOSHHUS BOIBI U €€ MEepexOAbl U3 OTHOTO
arperaTHoro COCTOSIHUS B JIPYTOe€.

2.PacTBOpeHrE TBEpABIX BEIIECTB W Ta30B. 3aBUCUMOCTH PACTBOPUMOCTH
TBEPABIX BEIISCTB M Tra30B OT TeMIeparypbl. MaccoBas HOisl BemecTBa B
pacTBOpE Kak CIoco0 BRIPAXKEHUS COCTaBa pacTBOpa.

[emoncTpanus

®dusnyuecKrue CBONCTBA BOJBI: MOBEPXHOCTHOE HATSHKEHHE, CMauyBaHNUE.

IIpaxkTrueckue 3aHATUA
1.0menka xagecTBa BOABI

V1,¥2,¥5,31,32

CamocrosiTenbHas paboTa 00yJaromuxcs

Tema 13. XuMuueckue peakimuu

Cozepxanue yqaeOHOro MaTepuaa:

Jlexms

1.IloHATHE 0 XUMUYIECKON peakuu. TUIIBI XUMHUECKUX peakiuit. CKOpoCTh
peaxiuu 1 (pakTOpBI, OT KOTOPHIX OHA 3aBHCHT. TeruioBoi 3G hekT XuMuIecKon
PEaKIIum.

2.XuMHUYecKOe PAaBHOBECHE H CIIOCOOBI €r0 CMEIIICHMSL.

JeMoHcTpanuu

XUMHUYECKHE PEAKINH C BHIJIEIEHHEM TEIUIOTHI.

OOpaTHMOCTh XMMHYECKHX PEaKITHH.

IIpakTrueckue 3aHATUA
1.Bnustane pa3nnyHbiX GaKTOPOB HAa CKOPOCTh XMMHUYECKUX PEaKITHH

Tema 14. Heoprannueckue
COEIMHEeHUS

Conepxanre yaeOHOr0 MaTepraia:

Jlexknusa

1.Knaccudukamss HEOPraHWYECKHX COENWHEHWH W WX cBoicTBa. OKCHIHI,
KHUCJIOTBI, OCHOBAHUS, COJIM. XHMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX  COCOUHEHHMH B  CBETE€ TEOPHUH  JICKTPOIMTHYECKON
nuccounanuu. Ilondarue o ruaponuse coneil. Cpena pacTBOpOB CONEH: Kucnas,
HeUTpanbHasi, wenouyHas. Bonopoansiil nokaszarens pH pacteopa.

Meramnsl u HeMmerayuibl. Meramnsl. OO0me Qu3MUecKMe M XUMHUYECKUE
CBOMCTBa METAJUIOB, OOYCIIOBJICHHBIE CTPOEHHEM aTOMOB M KpPUCTAJUIOB H
MOJIOKEHUEM METAJUIOB B DJIEKTPOXMMHUYECKOM psiny HampspkeHud. OOmme
crocoObl monmyuyeHus MerauioB. CriaBbl: 4depHble W IBeTHbIe. Kopposus
METaJJIOB U CIIOCOOBI 3alUTHI OT HEe.

Hemeramnel. OOmas XapakTepuCTHKa TJIaBHBIX MOATPYI HEMETAUIOB Ha
puMepe raJIOr€HOB. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBa

V1,¥2,¥3,¥5,31,32
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HEMETAaJUIOB.
2.BaxHeiiline coenmuHEHWS] METAZIOB W HEMETaNIOB B MNPUPOAE H
XO3SMCTBEHHOW JEATEIbHOCTH 4YeNOBeKa. 3allliTa OKpYy’)Karollel cpeasl oT
3arpsi3HeHUs! TSHKEBIMUA MeTallllaMH1, a30Ta, CePhl, YIIIepoaa.

[emoncTpanuu

BsaumogeiicTBue MeTasioB ¢ HeMeTamiaMu (IMHKAa C CEepod, allOMUHHUS C
H010M), pacTBOpaMH KHCIIOT U ILIeIoueil.

lopenne Merannos (IMHKA, JKene3a, MarHus) B KUCIIOPOJIE.

B3aumonelictBrue a30THOM M KOHLIEHTPUPOBAHHON CEPHOM KUCIIOT C MEABIO.
BoccranoBuTenbHbIE CBOWCTBA METAJUIOB.

XHUMHYECKHE CBOMCTBA COCTUHEHNN METAIIOB.

IIpakTrueckue 3aHATUA

1.Peakiuu oOMeHa B BOIHBIX pacTBOpaXx 3JIEKTPOIIUTOB.

Ompenenenne pH pacTBopa cormeii.

BriTecuenue xiopom Opoma 1 Ho0j1a U3 pacTBOPOB MX COJIEH.

B3aumojelicTBre METaIOB C paCTBOPaMM KHCJIOT M colieil. Peakiuu oOMeHa B
BOJIHBIX PacTBOPAxX DIEKTPOIUTOB.

Ompenenenne pH pacTBopa comeii.

BeiTecHeHne X10poM OpoMa U fofja U3 pacCTBOPOB UX COJICH.

BzaumoneilicTBre METAJIJIOB C paCTBOPaMHU KUCIIOT U COJIEH.

Paznen 3. Xumusa. Opranudeckasi XUMHSL.

Tema 15. Oprannyeckue COeqUHEHUS

ConepxaHre yaeOHOro MaTepuana:

Jlekniusa

1.OcHOBHBIE TOHATHS OPTAHUYECKON XUMHUH U TEOPUS CTPOCHUS OPTaHWYECKHX
coequaenunii. [lorsaTre nzomepun. Buapl uzomepun: CTpyKTypHAst (YTIepOTHOTO
CKelera, TIOJNOXKEHHS KPaTHOW CBS3W WM (PYHKIHOHAIGHOW TPYIIIbI),
MpocTpaHCTBEeHHAss. MHOr000pas3ne OpraHuvIecKuX COCTHHCHUMH.
VYrinesomoponsl. IlpenenbHble W HempenenbHBIE yTiieBomoponsl. CtpoeHue
VIJIEBOJOPOJOB,  XapaKTepHble XHMHUYECKHE CBOWCTBA  YIJIEBOIOPOIOB.
[IpencraBuTenn  yriieBOAOPOAOB: MeETaH, OTWJCH, alleTWIeH, OCH30I.
[IpumeHenne  yriaeBOJOPOJOB B OpPraHWYecKOM  CHHTe3e.  Peaknus
nonuMepusanud. HedTh, Ta3, KaMEHHBIH Yroidb — TMPUPOAHBIE HUCTOYHHKH
YTIEBOOPOJIOB.

2.Kucnoponcoaepxamue opranudeckne BemecTBa. CrnupThl, KapOOHOBEIE
KHCIIOTBI W CIOXHBIE S(UPBL WX CTPOSHHWE M XapaKTepHbIE XUMHUYECKHE
cBoiicTBa. [IpencraBuTenu KUCIOPOACOMEPKAIIUX OPTAHUIECKUX COCTUHEHUMN:
METHJIOBBINA U 3TUJIOBBIN CITUPTEHI, TIIUIEPUH, YKCyCHAs KHCIO0Ta. Mbllla Kak CONH
BBICIINX KapOOHOBBIX KHCIOT. JKHUPBI KaK CIIOKHBIE 3 (UPEIL.

YrieBojpl: TII0K03a, KpaxMma, LEeIi0103a.

A30TCOJIepKAINE OpraHUYEeCKUE COSAMHEHUSI. AMUHBI, aMUHOKHCIIOTBI, OCJIKH.

V12,¥3,31,32
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Crpoenune u Ononornueckas QyHKUIUsI OENKOB. XMMHUYECKHUE CBOMCTBA OCIKOB.
I'enerndeckas cBA3b MEXAY KIacCaMU OPTaHUYECKUX COCIUHEHUM.
JemoncTpanuu

[Tomyuenue >TUIeHa U €ro B3aUMOJIEHCTBHE C pAaCTBOPOM IEpMaHIaHaTa KaJus,
OpOMHO# BOJION.

Peaxmust monmy4eHus: yKCyCHO-3THIIOBOTO 3dupa.

KauectBenHast peakuys Ha TJTUIEPUH.

LlBeTHBIC peakiuK OCIKOB.

IInactmaccel u BonokHa. Ilonstue o MmiactMaccax. TepMoIUIaCTUYHBIE U
TepMOpEaKTUBHbIE MonuMepbl. OTENbHbIE MPEICTaBUTENN CHUHTETHUYECKUX U
HCKYCCTBEHHBIX TIOJMMEPOB:

(henonodopManbaeruHbIe CMOIIBI, TOTUBUHMIIXIOPH/I, TE()IIOH, EITYIOHI.
[lonsTne o XUMHUYECKHMX BOJIOKHaX. HaTypanbHble, CHHTETHYECKHE W
HCKyCCTBEHHbIE BONOKHA. OTaenbHBIE MPEICTABUTENH XHWMHUYECKHX BOJOKOH:
areratHoe (TpHAIETaTHBIM MIEIK) W BHUCKO3HOE BOJIOKHA, BUHIIIXJIOPHIHBIE
(XxJ0puUH), TOMUHUTPWIbHBIE (HUTPOH), NOJMAMHAHBIE (KampoH, HEHIIOH),
nonudupHbIe (J1aBCcaH).

HemoHcTpanus

PasnuuHble BUJIbI IJIACTMACC U BOJIOKOH.

IIpakTrueckue 3aHATUA

1.0O3HaKOMIIEHHE C CHHTETHYECKUMH M HCKYCCTBEHHBIMH TTOJINMEPaAMHU.
Onpeznenenrie pa3IMIHbIX BUIOB XUMUYECKAX BOJOKOH.

XUMHYECKUE CBOMCTBA YKCYCHOM KHUCIJIOTBI: B3aUMOJEHUCTBUE C UHIMKATOPAMH,
metamtamu (Mg), ¢ ocHoBanmsimu (Cu(OH)2) u ocHoBHBIME okcuamu (CuO).
OO6paTtumas u HeoOpaTUMasi AeHATyparws OEITKOB.

CamocrosiTenpHast padoTa 00yJIaromuXxcs

Tema 16. Xumus u >KU3Hb

Coneprxanre yaeOHOr0 MaTepraa:

Jlexknusa

1.Xumus u opranu3M 4yenoBeka. XUMHUECKUE 3JIEMEHThI B OPraHU3ME YEI0BEKa.
Opranndeckue W  HeopraHwmdeckue BemectBa. (OCHOBHBIE — JKH3HEHHO
HEOOXOUMbBIE COEAUHEHUS:

OemnKu, yrIIeBOAbl, )KUPBI, BATAMUHBIL. YTJIEBOIbI — TJIABHBIN HCTOYHUK SHEPTHH
opranm3ma. Pornb kupoB B opraHu3Me. XOJIECTEPHH M €ro poib B 30POBbE
YEeJI0BEKA.

2.MuHepanbHBIE BeNIECTBA B TNPOMYKTaX TIHTAaHUS, MHUIIEBbIE JTOOABKH.
CoOanaHcHpOBaHHOE TUTAHHUE.

Xumus B ObiTy. Boma. KauectBo Bompl. Motomuie u YHUCTSIUE CPENCTBA.
[IpaBwra 6e3onacHol pabOTHI CO CPEICTBAMH OBITOBOW XVMUU.

HpaKTI/I‘-ICCKI/IC 3aHATUA
l.OHpeZ[CJ'IeHI/Ie JKCJIC3a B IPOAYKTAX MUTAHUS

V2,¥4,Y5,31,32
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| CaMocTosTeNnbHas pa60Ta 06yqa10m1/1xcsl

Pa3nen 4. buonorus

Tema 17. buonorust - cOBOKYImHOCTb
HAayK O >XMBOM mpupoae. Meroabl
Hay4HOIr0 IO3HAHMS B OHOJIOTUU

Coneprxanue y4eOHOro MaTepuaa:

Jlexnus

1.)KuBas mpupojga Kak OOBEKT W3Y4CHHUsS OHOJOruU. METOIbl HCCIICIOBaAHUS
YKUBOU MPHUPOIBI B OMOJIOTHH.

2.0npenenene XU3HU (C TMPUBICUEHHEM MaTepuajia M3 pasfaenoB (HU3MKH H
XUMHUH). Y POBHHU OpraHU3aI[iH )KU3HU.

[emoncTpanun

YpOBHU OpraHU3aluu KU3HHU.

Metobl HO3HAHUS )KUBOM TPUPO/IBI.

IIpaxkTrueckue 3aHATUA
1. Tumonorust >kKUBBIX OPTAHI3MOB

v2,¥4,31,32

Tema 18. Kiterka

Copepxanne yaeOHOro MaTepuaia;

Jlexms

1.Uctopust m3ydenus: kierkd. OCHOBHBIE MOJOXEHUS KIETOYHOH TEOpPHH.
Krerka - ctpykrypHO-GOyHKIIMOHANBHAS (JIEMEHTapHAs) SJIMHULIA )KU3HH.
Crpoenne kierkd. [IpokaproThl 1 9yKaprOThl — HU3IIME U BBICHINE KIIETOUHBIC
opraiu3Mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
IToBepxHOCTHBIM ammapar. CXeMaTHYHOE OIHMCAHHUE KUAKOCTHO-MO3aWIHOU
MOJIEIH KJIETOYHBIX MEMOpaH.

[uTtomyasMa — BHYTpEHHssI cpela KIeTKH, OpraHoufbl (OpTaHesuibl).
Knerounoe siapo. DyHKIMS spa: XpaHEHHE, BOCIPOM3BEAEHHE M Ileperaua
HACJICICTBEHHONW HMH(OpMAIMK, Perysiius XUMHUYECKOW aKTUBHOCTU KIIETKH.
CrpykTypa 1 QyHKIMH XPOMOCOM. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
2.MaTtepranbHOe €IMHCTBO OKPYKAIOIIETO MUPA U XUMHUYECKHH COCTaB KHBBIX
OpraHU3MOB. buonornueckoe  3HaueHue XUMHAYECKUX 3JIEMEHTOB.
Heopranunueckue Bemiectsa B cocTaBe KJIETKH. Poib BOIBI KaK PacTBOPUTEINS U
OCHOBHOI'O KOMIIOHEHTa BHYTpPEHHEH cpeapl opranuzMoB. Heopranumueckue
HOHBL. YT7eBOABl U AunuAbl B KieTke. CTpykTypa U Ouonorndeckue GyHKIUH
0enmKoB. AMHHOKHCIIOTEI — MOHOMeEpHI OenkoB. CTpoeHHe HYKJICOTHIIOB H
cTpykrypa nonunykieotuansix neneid [JHK u PHK, ATO.

Bupycer n 6akrepuodarun. Hexnerounoe cTpoeHwe, >KU3HEHHBIM ITUKI WU €ro
3aBHCUMOCTb OT KJIETOYHBIX (opm ku3HH. Bupycst — Bo30Oynutenu
nH(pEKIMOHHbIX  3a0o0JeBaHMi; TOHATHE 00  OHKOBUpycax.  Bupyc
nvmmyHonedunura yenoseka (BUY). [Ipodunakrtuka BUY-uabekmmm.
Hemoncrpauuu

Crpoenue Monexysbl Oernka.

Crpoenne monekyns! JJHK.

CTpoeHUE KIIETKHU.

V1,¥2,¥3,¥5,31,32
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CtpoeHue KIEeTOK MPOKApUOT U 3YKapHOT.
Ctpoenue Bupyca.

IIpakTuueckue 3aHATUS

1.HaGnroeHue KIETOK pacTEHUI M )KMBOTHBIX I10J] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax U Ux OnucaHue.

CpaBHEHHE CTPOEHUS KIETOK PACTCHUN U KUBOTHBIX.

Tema 19. Opranuzm

Cozepxanue yq4eOHOro MaTepuaa:

Jlexnus

1.0pranusm - eauHoe 1enoe. Muorooopasue opranu3mMoB. OOMEH BEIECTBOM U
SHEpruel ¢ OKpYyKarIel cpenoil Kak HeoOXOAMMOE YCIOBHE CYIIECTBOBAHUS
JKHUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BE/ICHUIO — OJ[HA U3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpPraHu3MoB. JlelieHue KIETKM — OCHOBa pOCTa, pPa3BUTHUSA U
pa3MHOXEHUS opraHu3MoB. becnonoe pasmHoxeHue. IloioBoil mporecc u
noJoBoe pa3MHOXKeHre. OIII0I0TBOPEHHE, ero OMOIOrMuecKoe 3HaYCHHUE.
2.JloHsiTHE 00 HHAMBHUAYAILHOM (OHTOrEHE3), SMOPHOHAILHOM (IMOpHOreHe3) u
HOCT3M6pI/IOHaHBHOM pa3sBUTUU. I/IHJII/IBI/I,ZIyaJ'IBHOG Pa3BUTHE YCIOBEKA MU €ro
BO3MOJKHBIE HApYIIEHHUS.

OO6mme mpeacTaBiIeHNs] 0 HACIEICTBEHHOCTH M M3MeHYHBOCTH. 3.1 eHeTndaeckas
TEpPMUHOJIOTHSI I CHMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBanus. HacnmemoBanue
MpU3HaKoB y 4denmoBeka. llomoBeie xpomocombl. CIHEIUIEHHOE C  MOJIOM
HacienoBanue. HacmencTBeHHble OOJNE3HM UYENOBEKAa, WX TPUYMHBI |
npodunaktuka. CoBpeMeHHEBIE ITPEICTABICHUS O TeHE U TEHOME.

'enerndeckre 3aKOHOMEPHOCTH W3MeHUYMBOCTH. Kiaccudukamus  dopm
M3MEHYMBOCTH. BrmsiHMe MyTareHoB Ha OPTaHWU3M YeIOBEKa.

IIpenmer, 3amaun W METOABI CeNEKIHMH. | eHeTWdeckne 3aKOHOMEPHOCTH
cenmekrmu.  Yuenme H. WM. BapmmoBa o0 meHTpax MHOroobOpasus u
MIPOUCXOXKICHHS KYIbTYpHBIX pacTeHHil. bHoTexHomorus, ee JOCTHKEHUS,
MIEPCIIEKTUBBI PA3BUTHSL.

Hemoncrpaunu

OOMeH BelIecTB U MPEeBpaIlleHIe YHEPTUH B KIIETKE.

Jenenne kieTku (MATO3, MEH03).

Crioco0b! 6ecroIoro pa3MHOKEHHSL.

OmrooTBOpEHNE y PACTEHUH U JKUBOTHBIX.

WnnuBuayanbHoe pa3BUTHE OPTaHU3MA.

Hacnencreennpie 0oNe3HN YeIoBeKa.

BrusiHue ankoronmsMa, HApKOMaHHUH, KYPEHUs Ha HACJIEACTBEHHOCTb.

Mytanuu.

MomudukanmoHHass U3MEHYUBOCTD.

LenTpsl MHOr0OOpa3wsi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHHIA.

V1,¥2,¥3,¥5,31,32
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UckyccTBeHHBIN 0TOOP.
UccnenoBanns B 001acTi OMOTEXHOIOIMH.

[IpakTUYecKue 3aHATUS

1.Perrenvie aieMEHTaApHBIX TEHETHIECKUX 3a/1aY.

AHamu3 ¥ OlEHKa dTHYECKUX aCIEKTOB Pa3sBUTHS HEKOTOPHIX HMCCIICIOBAHHN B
OMOTEXHOIOTHH.

CamocTrosiTenpHas paboTa 00yJarommxcst

ConepxaHue yueOHOro MaTepuara: ¥1,¥3,31,32

Jlexknus

1.DBomonMoHHass Teopusi M ee poilb B (OPMHPOBAHWH COBPEMEHHON

€CTECTBEHHO-HAY4YHOM KapTHHbI Mupa. Bupn, ero kpurepuu. Ilonmymsnmst kax

CTPYKTYpHasl €AMHMIIA BUJAa W 3BomoNuH. CHHTETHYecKas TEOpUs IBOJIOIUH.

JBwKylye cuiabl 3BOIIOUMM B COOTBETCTBUM C CHHTETHYECKOH Teopuen

spomonnu (CTO). ['enernueckue 3aKOHOMEPHOCTH BOIOIMOHHOTO MTPOIIEcca.

2.Pesynpratel sBomonuu. CoxpaHeHHe MHOrooOpasus BHJIOB KaKk OCHOBa

yCTOWYHBOTO  paszButusi  Ouocdepbl.  [IpUumHBI ~ BBIMUpAHHS  BHJIOB.

buonornueckuii mporpecc u GMOIOTHUECKUN perpecc.

I'umoTes3sl MPONCXOXKACHUS KU3HU. Y CIIOKHEHNE KUBBIX OPraHU3MOB Ha 3emMJie

B IIpOLIECCE IBOIIOLMU. AHTPOIIOI'€HE3 U €r0 3aKOHOMEPHOCTH. J[oka3zaTenbcTBa

pOICTBA 4YENOBEKa C MIICKONHUTAIOMMMH JKMBOTHBIMH. 3.DKOJOTHYECKHE

(baxTopsl AHTPONOreHe3a: YCIOXKHEHHE MONMYJSIIUOHHON CTPYKTYpHl BHIA,
Tema 20. Bug H3rOTOBJIEHUE OPYIUM TpyJa, IEpexo] OT PACTUTENBHOIO K CMEIIAHHOMY THUITY

IIUTaHUS, UCIOJb30BaHUE OrHs. [losBIEHHE MBICIUTENBHOM NESITENbHOCTH U

yJieHopa3aenbHo peun. [IporcxoxaeHre 4eI0BeYeCKuX pac.

HeMoHcTpanuu

Kputepuu Buna.

[omynsiuus - cTpyKTypHas €qUHHLA BUJIA, CAUHULIA YBOJIIOLIUY.

JBIKyIIME CHUIIBI 3BOJIIOLIUH.

BozHukHOBEHHE 1 MHOT000pa3ne MPUCIOCOOIEHUH Y OPTaHU3MOB.

Penkue n ucuesaromyie BUABIL.

JBMKyIIMe CUiIbl aHTPOIIOTeHE3a.

[IponcxoxieHNne YeloBeKa U YENOBEYECKHX pac.

IIpaktuueckue 3aHATUSA

1.0Onucanue ocoOeit Buaa o MopQoIOrHaeckoMy KpUTEPHIO.

AHanu3 1 OLleHKa Pa3IUYHbIX TUIIOTE3 MPOUCXOKICHUS KHU3HU.

AHanu3 ¥ OlleHKa Pa3IMYHbIX TUIIOTE3 IPOMCXOXKICHHSI YeTIOBEKa.

ConepxaHre yueOHOr0 MaTepuaia: V1.V, V531,32

Tema 21.9xocucTeMBI

Jlexnusa
1.IIpeaMeT 1 3aga4K SKOJIOTHH: YIeHHE 00 SKOJIOTHUeCKUX (haKTopax, ydeHue O
cOO0IIeCTBaX OpPraHM3MOB, ydeHHe o Oumocdepe. Dkonorudeckue (QaxTOpHl,




19

OCOOCHHOCTH MX BO3JCHUCTBHS. JKOJIOTHYECKasl XapaKkTeprcThka Buaa. [loHsTue
00 sKoornueckux cucremax. Llenu nuranus, Tpodhuueckue ypoBHH.
buoreonieno3 kak sKkocucTeMa. buoleHO3 W OHMOTON Kak KOMIOHEHTBI
OuoreoneHosa.

2.buocthepa — rnobanbHas skocuctema. Ydenue B. W. Bepnaackoro o
ouocdepe. Ponb xuBbBIX opraHu3MoB B Ouocdepe. bruomacca. buomornueckuii
KpYroBopoT (Ha mIpuMepe KpyroBopora yriepojaa). OCHOBHBbIE HaIpaBlIEHUS
BO3/CHCTBUS YeI0BeKa Ha Orochepy.

3. TpancdopMmansi eCTECTBEHHBIX JKOJIOTMYeCcKUX cucteM. OcobeHHOCTH
arpodKOCHUCTEM (arpoIeHO30B).

[emoncTpanun

Okonoruueckue GakTOpbl U UX BIUSHUE HA OPraHU3MBI.

MC)KBI/I)IOBBIG OTHOLICHUA: MMapa3uTU3M, XUIHUYCCTBO, KOHKYPCHIIUA, CI/IM6I/IO3.
SIpycHOCTB pacTUTENBHOTO COODIIECTRA.

KpyroBopot yriepona B 6uocdepe.

3anoBeIHUKY U 3aKa3HUKA Poccru.

IIpakTrueckue 3aHATUA
1.CocraBienue cxeM rnepenadyn BenlecTB U SHePruu (Terneil muTaHus).
CpaBHUTENbHAS XapaKTEPUCTHKA IPUPOAHBIX 3KOCHCTEM M arpo3KOCHCTEM

CBOCI MECTHOCTH. 2
Pemmenne sxomormaeckux 3aaad.
AHanmu3 M OICHKa IOCIEACTBUN COOCTBEHHON NEATEITLHOCTH B OKPY)KAIOIICH
cpene, r100aIbHBIX IKOIOTHYECKUX POOJIEM 1 MyTEH MX PEelIeHu .

TTpoMeKyTouHas aTTecTals [To uroram BTOpOro cemMecTpa U3y4eHus JUCIHUILTHHBL: Tud(epeHnnpoBaHHbIH 5
3a49eT
Koncynpranum 2
Hroro 3a 2 cemectp 71

Bcero 122
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HaumenoBanue pa3aenoB U Tem

Conep:xanue yueOHOT0o MaTepruaina U GOpMbI OpraHU3AINHN eI TENbHOCTH
00y4aromxcs

O0BeM yacoB

3HaHUST U YMEHUA,
(OopMHUPOBAHUIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IIPOTIPaMMBI

Pasnen 1. ®usuka

Cozepxxanue yqaeOHOro MaTepuaa:

Ouznka — QyHIaAMEHTaNbHAs HayKa o Ipupojie. EcTecTBeHHO-HAYYHBINH METO]
IIO3HAHUS, €r0 BO3MO)XHOCTH U I'PAHULIBI IPUMEHUMOCTH.
OKCIIepUMEHT M Teopus B IIpollecce MO3HaHUS NpUpoAbl. MonenupoBaHue

(u3MUeCKUX SBICHUH U MpoIeccoB. ECTeCTBEHHO-Hay4YHasi KapThHA MHpa U €€ 4
Ba)KHEHIINE COCTABIISIOIIKE.
Tema 1. Brenenne EnuHCTBO 3aKOHOB IIPHUPOMABI M COCTaBa BemecTBa BO BeenmenHoi. OTKPHITHS B V2,VY4,31,32
(1)1/131/11(6 — OCHOBa Iporpecca B TEXHUKE U TEXHOJIOI'MH ITPONU3BOJICTBA.
IIpakTrueckue 3aHATUA 1
MopenupoBaHue GU3NIECKUX SIBJICHUHA H IIPOIIECCOB.
CamocrosiTennbHast pabora 00yJarommuxcs
BeinonHenue pedepara 3
ITonroroBka MMCHMEHHBIX OTBETOB HA KOHTPOJIHHBIE BOTPOCHI
ConepxaHre yaeOHOro MaTepuana:
Kunematnka. Mexanndeckoe nBmkeHHe. Cucrema orcdera. TpaeKkTopus
JIBUKCHUA.
[Iyte. Ilepememienue. PaBHOMepHOEe mpsiMonuHelHOe nBMXKeHHE. (CKOpOCTb.
OTHOCUTENTFHOCTE MEXaHHYECKOTO IBWKEHHSA. 3aKOH CIIOXKEHHS] CKOPOCTEH.
I'padbvkn nBwkenus. CpemHsisi CKOPOCTh NPHU HEPABHOMEPHOM JBIKEHHUH.
MrHoBeHHast CKOpPOCTb. PaBHOYCKOpEHHOE MpPSIMOJMHEHHOE  IBUKEHHE.
VYckopenne. CobomHoe manenwe Ten. KpuBonmmHEHHOE IBUXKEHHE. YTIOBas
Tema 2. Mexanika CKOpOCTb. PaBHOMepHOe ABIKEHHE MO OKPYKHOCTH. LIeHTpocTpeMuTenpHOe 5 V1.V331,32

YCKOpEHHE.

Junamuka. Macca u cuma. B3ammopeiicTBue Ten. 3akoHbl AuHAMUKA. CHIIBI B
MIPUPOJIE.

Crioco0p1 m3Mepenust cuil. MHepuuaipHasi cucTeMa 0Tc4era. 3aKOH BCEMHPHOTO
TaroreHus. HeBecoMocCTb.

3aKOoHBI cOXpaHEeHUs B MexaHuke. IMiynbce Tena. 3akoH COXpaHEHHs] UMITYJIbCa.
PeaktuBHOe nBmkeHue. MexaHnueckas pabora. MomHOocTh. Pabora cuiter
TATOTEHUS, CWIbl YIPYrOCTM W CHJIBI TpeHUs. MexaHuuyeckas DSHEpPrus.
Kunernueckas sneprusi.
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Kunernueckas sneprust u padora. [loreHnmanbpHas SHEpPrusl B TPaBUTALOHHOM
Tone.

[lorenunanbHas 3HEprus ynpyro neOopMHUPOBAHHOTO Tea. 3aKOH COXPaHEHHS
IIOJIHOM MEXaHUUYECKOU SHEPTUMU.

[emoncTpanuu

OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHHUS.

Bupl MexaHHYeCcKOro ABMIKEHUS.

HNuepTHOCTS TEm.

3aBHCUMOCTb YCKOPEHHUA TE€Na OT €ro Macchl M CUIIBI, ISWCTBYIOIIEH Ha Tejo.
PaBeHCTBO ¥  TPOTHBOIIOJNIOKHOCTH  HAMNpaBIEHHUS CHUI  JEUCTBUA |
IIPOTUBOAECUCTBUS.

HesecomocTs.

PeakTuBHOE NBM)XEHUE, MOJIETH PAKETHI.

M3meHeHme HEPTHUHN TPU COBEPIIIEHUH PabOTEHI.

IIpakTrueckue 3aHATUA
HccnenoBanve 3aBUCHMOCTH CUJIbI TPEHUSI OT MAcChl TeNa.

CamocrosiTenbpHas paboTa 00yJaromuxcs
Brimonnaenne pedepara
IToaroToBKa NMCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI

Tema 3. OCHOBBI MOJIEKYJIAPHOM
(U3MKN U TEPMOANHAMUKH

ConepxkaHre yaeOHOro MaTepHana:

MonekynsipHas ¢Qusnuka. ATOMUCTHYECKas TEOpHUs CTPOCHHUS BELIECTBA.
HaGnroneHust ¥ ONBITHI, MOATBEPKAAIOLUIME AaTOMHO-MOJIEKYJISIPHOE CTPOEHUE
BelecTBa. Macchl ¥ pa3Mepsl MoJIeKyIl. TenaoBoe ABH)KEHHE YacTHL] BELIECTBa.
BpoyHoBckoe nBumxenue. MpeanpHblil raz. TemmepaTypa Kak Mmepa cpenHei
KUHETUYECKOM SHEPrMy YacTHL. YpaBHEHHE COCTOSHHUS HACAIBHOIO Tasa.
Mzomponieccsl u ux rpaduku. OOBICHEHNE arperaTHBIX COCTOSHHUM BEIIeCTBA U
(a30BBIX MEPEXOIOB MEXAY HHMH Ha OCHOBE AaTOMHO-MOJEKYJISIPHBIX
MpEJACTaBICHUH.

CBs3b MEXIy NaBJICHUEM U CPEOHEW KMHETUYECKOM 3HEpruel MoJeKyn rasa.
Pabora raza. Mopens xuakoctu. [loBepXHOCTHOE HATSKEHHE W CMadyMBaHHE.
Kpucrannmueckue n amopdnsle BemecTsa. XKunkue KpuCTasibl.
Tepmomunamuka. BHyTpenHss sHeprus. Pabora u Temnoornaga Kak CriocoOBI
A3MEHEHUS] BHYTpeHHEN 3Hepruu. IlepBolil U BTOPOM 3aKOHBI TEPMOAUHAMUKU.
IIpunuuner neiictBus TemnoBblx MamuH. KIIJ[ TemyioBbIX JBUTaTENEH.
TerioBbIe MalIMHBI U X MPUMEHEHHE. DKOJIOTHYECKUe MPOOIEMBbI, CBSI3aHHbIE
C IPUMEHEHNEM TEIJIOBBIX MAILIMH U MPOOJIEMbl SHEProcOep eKeHMsL.
Hemoncrpauuu

JBmxeHne OpPOYHOBCKUX YacTHIL.

Huddy3us.

SIBneHns MOBCPXHOCTHOI'O HATSXKCHUS 1 CMAYUBAHU .

V1,¥3,31,32
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KpI/ICTa.]'UII)I, aMOp(bHI)Ie BCIICCTBA, JXUAKOKPUCTAIUIMYCCKUE TCIA.
H3menenue BHyTpeHHefI OHCPruu TCJI NIpru COBCPUICHUHU pa6OTI>I.

[IpakTuueckue 3aHsATUS
ArperaTHbIe COCTOSIHHSI BEIIECTBA

CamocrosTenbHast pabota 00y4aroIuXxcs
Breimmonnenue pedepara
HOILFOTOBKa NMMCbMCHHBIX OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI

Tema 4. OCHOBBI JIEKTPOTUHAMUKH

Cozepxanue y4eOHOro MaTepuaa:

OnekTpocTtatuka. B3ammozaelcTBUe 3apsyKEHHBIX Tell. DJIEKTPUYECKHH 3apsn.
3axoH COXpaHEeHHs 3JEKTPUUECKOr 0 3apsza. 3aKkoH Kymnona.
OJNEeKTPOCTaTUYECKOE TI0JIe, €ro OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXIY
HUMU. [IpOBOAHMKH M U30JATOPHI B JIEKTPOCTATHYECKOM T10JI€. DIIEKTpUIecKas
€MKOCTbh KOHJIEHCATOpa. DHEPrus dJEKTPOCTaATUIECKOrO TOJIs.

IToctosiaubIit TOK. [loCTOSIHHBIN AMeKTprdecknii Tok. CHuila TOKa, HAapsDKCHHE,
3JIEKTPUYECKOE COmpoTHBIeHUE. 3akoH Owma I yJacTKa IeNd W ITOJTHON
3IIEKTPUYECKON 1IEMH.

Pabota m mormHOCT, TIOCTOSHHOTO ToKa. 3akoH JDkoyms—IJlenma. TemmoBoe
JIeCTBHE IIIEKTPUUECKOT0 TOKA. DIEKTPUUECKUI TOK B Pa3INYHBIX Cperax.
MarautHoe mone. MAarHWTHOE TIOIE W €ro OCHOBHBIE XapaKTEPUCTHKH.
JeiicTBie MarHMTHOTO TOJS HA TPOBOAHHWK C TOKOM. 3akoH Awrepa.
Onexrponsurarenb. Cuna Jlopenta.

SIBneHre AIIEKTPOMArHUTHON MHAYKIIMHU. 3aKOH DJIEKTPOMArHUTHOW WHIYKIIUH.
IIpaBwio Jlerma. CamouaayKius. HIYKTHBHOCTD. DHEPTUS MAaTHUTHOTO TTOJIA.
HeMoHcTpanuu

ONEKTPU3aIH TEI.

BzaumoneiicTBre 3apsiKEHHBIX Tel.

HarpeBanmne mpoBOAHUKOB C TOKOM.

OmeIT Opcrena.

B3anmopelicTBre NIPOBOJHUKOB C TOKOM.

JeiicTBUE MarHUTHOTO MOJISL HAa IPOBOAHUK C TOKOM.

Pabora snexTponBuraTens.

SIBrieHUE 3JIEKTPOMArHUTHON UHAYKLIUH.

IIpaktuueckue 3aHsATUSA
COopka 3JIeKTpUYEeCcKOl Lenu M M3MEpEHHE CHJIBI TOKa W HalpsDKEHHs Ha ee
Pa3IMYHbIX YYaCTKAaX.

CamocTrosiTenbpHas paboTa 00yJarommxcs
Brimonuenue pedepara
[loaroroBka NMCbMEHHBIX OTBETOB HA KOHTPOJIBbHBIE BOIIPOCHI

V1,¥3,V5,31,32

Tema 5. KonebaHus v BOJIHBI

ConepxaHre yueOHOr0 MaTepuana:

MexaHu4ecKrue KoaeOaHUs U BOJIHEL CBO60,Z[HBI€ KoleOaHus. Hepnoz[, qacToTa

V1,¥3,¥5,31,32
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U aMmIumTyga koiebaHuid. [apMmoHumueckue koneOaHus. MareMaTHYeCKUN U
NpY>KUHHBIH  MasTHUKH. [IpeBpailieHue JHEPruu IMpU TAPMOHUUYECKUX
KoNeOaHusIX.

MexaHn4eckre BOJHBI U UX BHUJBL. 3BYKOBBIE BOJHBL. YIIbTPa3BYKOBBIE BOJIHBI.
VYAbpTpa3ByK U €ro UCIOIb30BAHNE B METUIIUHE U TEXHUKE.

OnekrpoMarHuTHbIe KoneOaHWs W BOJMHBL. CBOOOJHBIE JIIEKTPOMAarHHTHBIE
KoJeOaHusI.

KonebarensHbiit KOHTYD. Dopmyiia TomcoHa. BoIHyX1€HHBIE
3JIEKTPOMarHUTHHIE KonebaHusl. I'apmonnueckue 3JIEKTPOMATHUTHEIE
KoJieOaHus. DIIEKTpUYECKHil pe3oHaHc. [lepeMeHHbIN TOK. DJIEKTpOreHepaTop.
[onyuenue u nepenaya snekrpodneprun. [Ipodiemsl sHEprocOepeKeHus.
OJNeKTpoMarHuTHOE ToJIE. ONeKTpOMarHuTHBIE BOJIHBL. CxopocTb
SJICKTPOMArHUTHBIX ~ BOJH. [IpWHIMIBI  paguiocBSI3U H  TENEBUJICHUS.
Hcnonp3oBaHue  SIEKTPOMATHWUTHBIX ~ BOJH  Pa3iMYHOTO  JHAla30Ha B
TEXHUYECKUX CPEACTBAX CBS3U, METUIIMHE, TTPU U3yUYE€HUH CBOICTB BEIECTBA.
CseroBble BONMHBL. Pa3BuTHE TpEACTaBIEHHWH O WPHUPOJAE CBETa. 3aKOHBI
oTpaxkeHUs1 W TiperomiieHus cBera. Muatepdepenius cBera. udpakius ceera.
Hudpaxmmonnas pemerka. [lomspusanus csera. Jlucmepcusi cera. JIMH3BL
®dopmyna TOHKOH JTUH3BL ONTHYECKHE TPHOOPHI.

JeMoHcTpanuu

KonebGanus maremMaTHuecKoro v Mpy>KMHHOTO MassTHUKOB.

Pabora snexTporeneparopa.

N3nydeHne u npueM 3JIeKTPOMATHUTHBIX BOJH.

Panuocssss.

Pasznoxenmne 6emoro ceera B CIEKT.

HuTtepdepenmus u nudpakxiys cBeTa.

OTpaskeHHE U TIPEITOMIICHHE CBETA.

Onrryeckue TprudOopEIL.

IIpaktuueckue 3aHATUSA
Nzydenune xonebaHU MAaTEMaTHIECKOTO MAsITHHAKA.
Wzydenne naTEpQEepeHITNN 1 AUPPAKIINN CBETA.

CamocrosTenpHast paboTa 00yJIaroInuXcs
Bremonnenwne pedepata
IToaroToBKa NMMCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI

Tema 6. DneMeHTHI KBAHTOBOU
07135097

Conep:xaHre yueOHOro MaTepuara:

KsanrtoBbie cBoiicTBa cBera. PaBHOBecHOe TemnoBoe u3inydeHue. KBaHTOBas
runore3a [lnanka. dorosnexrpuueckuii 3¢ ¢ekr. YpaBHeHue DWHIUTEHHA A
BHemHero ¢porodddexra. Doron. [laBnenue cBera. Jlyann3m CBOWCTB CBETA.

®dusuka aroma. Mojgenu crtpoenus aroma. Onbit Pesepdopaa. [locrymnater bopa.
Ob6sicHeHre TMHEeHYaToro CeKTpa BoJOpo/ia Ha OCHOBE KBAHTOBBIX MOCTYJIATOB

V1,V5, 31,32
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bopa. Ilormomenue u wucmyckanue cBeTa aTtomMoMm. KBaHTOBasi »HEprus.
[Ipunumn aefcTBUS U UCHONIB30BaHUE J1a3epa. OnTUyYecKas CIEKTPOCKOIHUS KaK
METO]I U3yYEHHS COCTaBa BEILIECTBA.

®u3nka aTOMHOTO Si7pa U dJeMeHTapHBIX dacTuil. COCTaB U CTPOCHHE aTOMHOTO
simpa. CBOMCTBA SJIEPHBIX CHJI. DHEPTUs CBSI3U U JeeKT MacChl aTOMHOTO sijipa.
PagnoakTMBHOCTD. Buasr paaOaKTUBHBIX MIpEBpaILEHUN. 3akoH
paavoakTuBHOro pacrnajna. CBOICTBa HOHU3UPYIOIIMX SAAEPHBIX H3ITYYEHUH.
PagnoakTuBHBIE U3ITYYEHUS U UX BO3JECHCTBHE HA KMBbIE OpTaHU3MBI. SepHbIe
peakuu. SlnepHas sHepreTuka. JJIeMeHTapHbIe YaCTULIBI.

DyHAaMEHTaJIbHbIE B3aUMOJICHCTBUSL.

[emoncTpanun

doroaddekr.

DOTOAIEMEHT.

N3nyuenue nazepa.

JIuneituaTsle CIEKTPHI PA3JIMYHbBIX BELLECTB.

CYeTYnK MOHU3UPYIONIUX M3TyICHHH.

IIpakTrueckue 3aHATUA
Hyanu3m cBOICTB cBera.

CamocrosiTennsHast pabota 00yJarommxcs
Brimonnaenne pedepara
[MoaroroBka MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI

Tema 7. Becenrennast u e€ 3BONIONUSI

Conepkanre yaeOHOTr0o MaTepHana:

Crpoeane m paszsutue Bcenennoit. Kocmomorus. 3Be3mbl. TepMmosimepHbIit
cuHTe3. Monenp pacuupstonieiics BeeneHHoOH.

IIpoucxoxknenne ComHEUHOH cHCTEMBl. [IpoTOCONHIIE W MPOTOIIAHETHBIC
obmaka. OOpazoBanne TuraHer. [IpoOimema CymiecTBOBaHHS BHE3EMHBIX
[UBIJIN3ALINN.

CoBpemeHHas (hu3MIeckasi KapTHHa MHPA.

IIpaktuueckue 3aHATUSA
Hebecuple Tena

CamocrosTenpHast paboTa 00yJIaroInuXCs
Bremonnenwne pedepata
IToaroToBKa NMMCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI

v1,31,32

Pazpmen 2. Xumus. OO1iast 1 HeopraHUIecKast XUMUSL.

Tema 8. Benenue

Conep:xanue yueOHOro MaTepuania:

Xumudeckas KapThHa MHpa KaK COCTaBHAsA YaCTb eCTeCTBeHHO-Hay‘IHOﬁ
KapTUHBI MHUpaA. Pormp xpMum B KU3HHU COBPEMCHHOI'O O6H.[eCTBa. Hogetimme
JOCTHUKCHUA XUMHYCCKOMN HAayKU B IIJIAHC PA3BUTHUA TEXHOJIOTUH: XMMHUYCCKAS
TEXHOJIOTUS — OMOTEXHOJIOTHS - HAHOTEXHOJOTHUS. HpI/IMeHeHI/Ie I[OCTI/I)KCHI/Iﬁ

v2,¥4,31,32
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COBPEMEHHOM XMMHHU B TYMaHUTAPHOU cdepe AeaTeNbHOCTH 00IIeCTBa.

Jlexkuun

[IpakTuyeckue 3aHATUSL
OuncTka 3arps;3HEHHOM BOJBI

CamocrosTenbHast pabota 00y4aroIuXxcs
Breimmonnenue pedepara
HOILFOTOBKH NMMCbMCHHBIX OTBCTOB HAa KOHTPOJIbHBIC BOITPOCHI

Tema 9. OcCHOBHBIE TIIOHATHSI W
3aKOHbI XUMUU

Cozepxanue y4eOHOro MaTepuaa:

[peamer xumun. BemectBo. Atom. Monekyna. XuMUUECKHIA JIEMEHT B (POPMBI
ero cymectBoBaHus. [IpocThie 1 clOXKHBIE BELECTBA. AJITOTPOIUA U ee
NPUYHHBL

[emoncTpanus

Habop mozerneli aToMOB ¥ MOJIEKYIL.

W3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB U MOJIEKYJI.
AToMHas enuHuIa Macchl. OTHOCUTENBHBIE aTOMHAS M MOJIEKYJISIPHAST MacChl.
Konunuectso BemecTsa.

[Tocrostaras ABoraapo. Momnspras macca. 3akoH ABorajpo. MomnspHbIil 00beM
ra3os.

3aKOH COXpaHEHMs MaccChl BEIIECTBA.

IIpakTrueckue 3aHATUA
Pacuersl mo xumudeckum opmymam.

CamocrosiTennbHast pabora 00yJaronmxcs

V1,¥3,31,32

Tema 10. [lepuoanueckuii 3aK0H

u [Tepuoguueckas cucrema
xumudeckux  siaemento . W
MengeneeBa

ConepxkaHre yaeOHOr0o MaTepuana:

Otkpeitue Ilepmommueckoro 3akona. llepuoandeckass cucremMa XUMHYECKUX
anemenTtoB J1. 1. MenneneeBa kak rpadgudeckoe oroopakenue Ileprnommaeckoro
3akoHa. [lepuoanueckuii 3aKOH U CUCTEMa B CBETE YYEHHs O CTPOECHHM aToMa.
3aKOHOMEPHOCTH H3MEHEHMsI CTPOCHHUSI JIEKTPOHHBIX OOOJOYEK aTOMOB H
XMUMHYECKUX CBOICTB 00pa3yeMbIX JIEMEHTAaMH IPOCTBIX U CIOKHBIX BEIIECTB.
3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckol CHUCTEMBl XUMHUYECKUX
anementoB JI. 1. MenneneeBa Juist pa3BUTUSL HAYKH U IOHMMAaHUSI XUMUYECKOU
KapTHHBI MHpa.

Hemonctpanus

Pazmuunsie dopmbr Ileproamyaeckoil cucTeMbl XuMUYeckux anementoB [, U.
Meuneneesa.

[IpakTudeckue 3aHATHSL
Peakuun nonHoro ooMeHa

CamocTrosiTenpHas paboTa 00yJarommxcs
Brimonuenue pedepara
ITonroroBka NMCHbMEHHBIX OTBETOB HA KOHTPOJIBbHBIE BONIPOCHI

V1,¥3,31,32

Tema 11. CtpoeHue BemiecTBa

ConepxaHre yueOHOr0 MaTepuaa:

v1,¥3,31,32
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IIpupona xumuueckoil cBszu. KoBaneHTHasi CBSI3b: HEMONSpHAsS U TOJSpHAsL.
Honnas cBs3b. Katnonsl u annoHsl. Mertamindeckas CBsi3b. BogopomHas cBsI3b.
B3auMoCBsA3b KPUCTAJUIMYECKUX PEIIETOK BELIECTB C Pa3iIMYHbIMU THIAMHU
XUMHUYECKOM CBSI3H.

[emoncTpanus

OO0pa3Iiibl BEIIECTB U MATEPUAJIOB C Pa3IMYHBIMU TUIIAMU XUMUYECKOM CBSI3U.

IIpakTrueckue 3aHATUA
THIIBI KPUCTAIUIMYECKUX PEMIETOK

CamocrosiTenpHas paboTa 00yJarommxcs
Beimonnenue pedepara
HOILFOTOBKH MMCbMCHHBIX OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI

Tema 12. Boma. PacTBopsr

Cojepxanue yqaeOHOro mMaTepuaa:

Bona B mpupome, ObITy, TEXHMKE M Ha MPOM3BOJACTBE. Du3MUeCKUE WU
XUMHYECKHE CBOMCTBA BOJBI. 3arp513H1/1TeJm BOAbI U croco0b! ouncTKH. JKecTkast
BOJ/Ia U €€ yMSTYeHHE.

OHpeCHeHI/Ie BO/JBI. AFpeFaTHLIe COCTOAHHUA BOABI M €€ NIEPEXOABI M3 OJHOIO
arperaTHoro COCTOSIHHS B IPYTOE.

PaCTBopeHI/Ie TBEPJAbIX BEHIECCTB U I'a30B. 3aBUCHUMOCTD PaCTBOPUMOCTHU TBEPABLIX
BEIIECTB M Ta30B OT TeMIIepaTypsl. MaccoBas IOJsl BEIIECTBa B PAaCTBOpE Kak
croco0 BRIPaXXEHHS COCTaBa PacTBOpa.

JeMoHcTpanus

Du3uvecKre CBOWCTBA BOJIBI: MOBEPXHOCTHOE HATSDKEHHE, CMadlBaHHUE.

IIpakTrueckue 3aHATUA
OrieHKa KayecTBa BOJbI

CamocrosTenpHast paboTa 00yJIaroImuxcs
Brimmonnaenne pedepara
IToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOTIPOCHI

Y1,V2,¥5,31,32

Tema 13. XuMuueckue peakuuu

Coneprxanre yaeOHOr0 MaTepraia:

ITonsiTue o xumMuyeckor peakuuu. TUIBl XUMUYECKUX peakuuid. CKOpoCTh
peaxuu u (PpaKTophl, OT KOTOPBIX OHA 3aBUCHT. TeroBoit 3 ekt xumraeckon
peakuru. XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILCHHS.

Hemoncrpauuu

XUMHUECKHE PEaKUH C BBIICIEHHUEM TETIOTHI.

OOpaTuMOCTh XMMUYECKUX PEAKIUH.

[IpakTudeckue 3aHATUSL
Bnusinue paznuyHbIX GaKTOpoB HA CKOPOCTh XUMHUYECKUX PeaKIui

CamocTrosiTenpHas paboTa 00yJarommxcs
Brimonuenue pedepara
ITonroroBka NMCHbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BONIPOCHI

Tema 14. Heopranudeckue

ConepxaHre yueOHOr0 MaTepuaa:

V1,¥2,¥3,¥5,31,32
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COCINHCHUA

Knaccudukanuss HeopraHWYecKMX COEIWHEHWH H UX CBOMCTBAa. OKCHIBI,
KHCIIOTBI, OCHOBaHHs, COMU. XHMHUYECKHE CBOMCTBAa OCHOBHBIX KJIacCOB
HEOPraHWYECKUX COEOIMHEHHMH B  CBETE€ TEOPUM  DJIEKTPOIUTHYECKOU
muccouuanuu. [lonsarue o ruaponuse coneir. Cpena pacTBOpOB COJCH: KUCa,
HeWTpasbHasl, menounas. Bogopoansiii nokasarens pH pactBopa.

Meramnsl u Hemetayuibl. Meramnsl. OOmpie QU3UYECKHe W XHUMUYECKUE
CBOMCTBa METAJJIOB, OOYCIIOBIICHHBIE CTPOGHHEM aTOMOB M KpPUCTAJUIOB H
MOJIOKEHHEM METaJUIOB B DJIEKTPOXMMHUYECKOM pAay HampsbkeHuil. OOmue
crocoObl monmyueHus MeramuioB. CIuiaBbl: 4YepHble W IBeTHBIE. Kopposus
METAJIJIOB M CIIOCOOBI 3alIUTHI OT HEe.

Hemeramnel. OOmiasi XapakTepUCTHKa TJIABHBIX MOATPYII HEMETasioB Ha
npumMepe raJIoreHOB. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE CBOICTBa
HEMETaJJIOB.

Baxneliume coelMHEHNS] METAJIOB U HEMETAJUIOB B IIPUPOJE U XO351MCTBEHHOM
JeSTeTPHOCTH YEeNOBEKa. J3alluTa OKPYXKalomed Ccpeasl OT 3arps3HeHHS
TSOKEITBIMUA METaJUTAMH, a30Ta, CEPHI, yIIIepoa.

HemoncTpannu

BsaumogeiicTBue MeTa/ioB ¢ HeMeTamiaMu (IIMHKa C CEepOW, aIIOMHHHUS C
HOI0M), pacTBOpaMH KUCJIOT U TIETI0YEH.

I'openune meranmnoB (IIMHKA, JKeJIe3a, MAarHUsI) B KHCIIOPOJIC.

BzaumonelictBrue a30THOM M KOHIIEHTPUPOBAHHON CEPHOM KUCIIOT C MEJIbIO.
BoccraHoOBUTENIBHBIE CBOMCTBA METAILIIOB.

XHWMHUYECKHE CBOMCTBA COEIMHEHUH METAJIOB.

IIpakTrueckue 3aHATUA

Peakunu oOMeHa B BOAHBIX PacTBOPax 3JIEKTPOIUTOB.

Ompenenenne pH pacTBopa corei.

BrrTecHenue xjopom 6poma u oa U3 pacTBOPOB MX COJICH.

B3anMopelicTBre METAIIOB ¢ PaCTBOPAMHM KHCIIOT B coneill. Peakiiuu oOMeHa B
BOJIHBIX PacTBOPAX DIIEKTPOIUTOB.

CamocrosTenpHast paboTa 00yJIaroIuXCs
Bremonnenwne pedepata
IToaroToBKa MMCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCH

Paznen 3. Xumus. OpraHudeckasi XUMHUSL.

Tema 15. Oprannyeckue COeqUHEHUS

Conepxanue yueOHOro MaTepuaa:

OcCHOBHbBIE TOHSATHSI OPraHUYECKOW XUMHH W TEOPHsI CTPOECHHS OpraHMYECKUX
coenuHenuil. [lonsiTue nzomepuu. Bunel n3omepun: cTpykrypHast (yrjiepoaHoro
CKeNleTa, TOJOKEHUS] KpaTHOM CBSA3M WIM (DYHKUMOHAJIBHOW TPYIIIBI),
IpocTpaHcTBeHHas. MHoroobpasue

OpPraHMYECKUX COECIUHEHUH.

Yrunesonoponsl. IlpenensHble u  HenpenensHble yrieBonoponael. CtpoeHue

V12,¥3,31,32
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YIJIEBOIOPOJIOB,  XapaKTepPHbIE XWMHYECKHE CBOMCTBAa  YIIIEBOAOPOIOB.
[IpencraButenn  yrieBoJOpPOJOB: METaH, JTHJEH, aleTHieH, OeH301.
[Ipumenenue  yrineBoAOpPOAOB B OpPraHMYeCKOM  cHUHTe3e.  Peaxmus
nonumMepuzanun. Hedte, ra3, KaMeHHBIH yroinb — MPUPOIHBbIE HCTOYHUKH
YTJIEBOIOPOJIOB.

Kucnopoaconepxaiue opranudeckue BemiectBa. CHUPTH, KapOOHOBBIC
KHUCJIOTBI U CJIOXKHbIC B(I)I/Ipbll HNX CTPOCHUC U XaApPAKTCPHBIC XHMHUUYCCKUC
cBoiicTBa. [IpencraBuTen KUCIOPOJICOACPKAIMINX OPTaHUUYECKUX COCTMHEHHIA:
METWIOBBIN U 3THJIOBBIM CIIUPTHI, TIIMLEPHUH, YKCYCHAs! KACI0Ta. MBlIa KaKk CONH
BBICIINX KapOOHOBBIX KHACIOT. JKUPHI KaK CIOKHBIE d(DHPHI.

VYTieBobl: TIII0K03a, KpaxMall, IeNIIIo3a.

A30TCO/epKaIlie OpraHUYeCKUEe COSAMHECHUS. AMUHBI, aMUHOKHUCIIOTBI, OCJIKH.
Crpoenune u Ononornveckass QyHKIUsT OENKOB. XMMHUYECKHUE CBOMCTBA OCIKOB.
T'enernueckas CBSI3b MCXY KilacCaMU OPraHUYCCKHUX COGJIPIHGHHﬁ.
HemoncTpannu

[Mony4enue 3THIIEHA U €ro B3aUMOJICHCTBHE C PACTBOPOM IEPMAaHTaHaTa KaJus,
OpOMHO BOIIOM.

Peaxrust monmy4eHust yKkCyCHO-3THIIOBOTO 3dupa.

KadectBennast peakmus Ha TITUIIEPUH.

IIBeTHBIC peaKIiu OEIKOB.

IInactmMaccel u BonokHa. IloHsTme o miactMaccax. TepMOIUIaCTUYHBIE U
TepMOpEeaKTUBHBIE MonuMepbl. OTIeNbHbIE MPEeNCTaBUTENN CHHTETHYECKUX H
HCKYCCTBEHHBIX TTOJMMEPOB:

(heHomohopMambaerHAHBIE CMOITBL, TTOTUBUHILIXJIOPU, TE(PIIOH, IEITYION].
[lorsiTe o0 XWMHYECKMX BOJIOKHaX. HaTypanmpHBIE, CHHTETHYECKHE W
HCKyCCTBEHHBbIE BONOKHA. OTHenbHBIE MPEICTABUTENN XUMHUYECKHX BOJOKOH:
areratHoe (TpUAIETaTHBIM MIETK) W BHUCKO3HOE BOJIOKHA, BUHIIIXJIOPHIHBIC
(x7mopuH), TONMMHUTPUILHBIE (HUTPOH), MOJHAMHIHBIC (KaIllpOH, HEHIIOH),
ronudupHEIE (JIaBCaH).

HemoncTpanus

Paznmnynble BUABI JIACTMACC W BOJIOKOH.

IIpaktuueckue 3aHATUSA

O3HaKOMJIEHHE C CHHTETHYECKUMH U UCKYCCTBEHHBIMH ITOJTHMEPaMHU.
Omnpenenenyie pa3TudHbIX BUJOB XUMHUUECKUX BOJIOKOH.

XMMUYECKHe CBOWCTBA YKCYCHOH KHCIIOTHI: B3aMMOACHCTBHE C HHANKATOPaMH,
metaiamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u ocHoBHEIME okcuamu (CuO).
Ob6partumas 1 HeoOpaTHUMasl JeHaTypalus OeJIKOB.

CamocTrosiTenpHas paboTa 00yJarommxcs
Brimonuenue pedepara
IlonroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI
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Tema 16. XuMus 1 XU3Hb

Cozepxanue yaeOHOro MaTepuaa:

XUMHUSl 1 OPraHU3M YelnoBeka. XMMHUUECKUE DJIEMEHTHI B OPraHU3Me YeIOBeKa.
Opranuyeckre W  HeopraHmdeckue BemecTBa. OCHOBHBIC — KM3HEHHO
HEOOXOIUMBIE COEIUHEHUS:

6CJ'IKI/I, YIi€BO/Abl, JXUPbl, BATAMHWHBIL. yFJIeBO,HI)I — TJIaBHBINA HCTOYHHUK OHEpPruu
opranu3Ma. Ponb XKMpOB B opraHu3me. XOJECTEPHH W €ro poiib B 3I0POBbE
YeJIOBEeKa.

MI/IHepaJII)HI)Ie BC€IICCTBa B MMpOAYKTax IIHUTAHUA, IMUIICBBIC IIO63BKI/I.
COanaHCUpPOBaHHOE TTUTAHUE.

Xumust B ObiTy. Boma. KauectBo Bozmpl. Molomme M YHCTSIIUE CPEACTBA.
[IpaBwuia 6e3onacHol paboThI CO CPEICTBAMHU OBITOBOW XMMUU.

IIpakTrueckue 3aHATUA
Onpeznenenne xene3a B MPOAYKTaX MUTAHUS

CamocrosiTenbHas paboTa 00yJaromuxcs
Brimonnaenne pedepara
HOHFOTOBKa MMMCbMCHHBIX OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI

V2,¥4,¥5,31,32

Pasnen 4. buonorns

Tema 17. buonorust - COBOKYITHOCTb
HayK O >XUBOM mpupone. Meroasl
HayJHOT'0 TIO3HAHUS B OHOJIOTHH

Cojepxanue yq4eOHOro MaTepuaa;

’KuBas mpupoma kak OOBEKT H3ydeHHs OWoMornu. METONBl HCCIIeOBaHUA
KUBOH Tipupombl B Owomormu. OmpeneneHre >KU3HH (C  IPUBIICICHUEM
Martepuaia U3 pa3fenoB (GU3UKU U XUMHN). Y POBHU OpPTaHU3AIIUH KU3HU.
JeMoHcTpanuu

YpoBHU OpraHu3aIuy KU3HU.

Metobl NO3HAHUS )KUBOM TTPUPO/IBI.

IIpakTrueckue 3aHATUA
Tunonorus XUBBIX OPraHU3MOB

CamocrosTenpHast paboTa 00yJIaromuXcs
Brimmonnaenue pedepara
[ToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIPOCHI

¥2,¥4,31,32

Tema 18. Knerka

Conepxanne yaeOHOro MaTepuaa:

Hcropus nzydenus knerkd. OCHOBHBIE MONOXKEHUS KIETOUHOU Teopuu. Knerka
- CTPYKTypHO-(DYHKITMOHATbHAS (DIIEMEHTapHAas) eANHUIIA )KA3HU.

Crpoenue kinerku. [IpokaproTsl 1 3yKapruOThl — HU3IIKE U BBICIINE KJICTOUHBIE
opranu3mMbl. OCHOBHBIE CTPYKTYpHbBIE€ KOMIIOHEHTBI KJETKH JYKapHOT.
IloBepxHOocTHBIM ammapaT. CxeMaTHYHOE ONHMCAHUE >KUIKOCTHO-MO3aHYHON
MOJIENH KJIETOUYHBIX MEMOpPaH.

HuTtommasmMa — BHYTpEHHssI cpelda KIeTKH, OpraHouIbl (OpTaHesubl).
Knerounoe simpo. ®@yHKUMS siapa: XpaHEHHE, BOCIPOHM3BEIEHHME W Iepenava
HACJICICTBEHHOH HMH(OpMAIMH, Perysiius XUMHUYECKOW aKTHBHOCTH KIIETKH.
CrpykTypa U QyHKIHH XpOMOCOM. AYTOCOMBI H ITOJIOBBIE XPOMOCOMBEIL.

V1,¥2,¥3,¥5,31,32
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MartepuaiabHOe €IWHCTBO OKPY)KAIOLIEr0 MHpa U XMMHUYECKHH COCTaB JKUBBIX
OpPraHN3MOB. Buonornueckoe  3HaueHUe XUMHAYECKUX 3JIEMEHTOB.
Heopranunueckue BemectBa B coctaBe KJIETKH. Poib BOIBI Kak pacTBOPHUTEINS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEH cpeapl opraHuzMoB. Heopranuyeckue
WOHBL. YTIEBOIBI U MUIUABI B KieTke. CTpykTypa U Ouonorndeckue GyHKIUH
0cIKoB. AMUHOKHCIIOTBI — MOHOMephl OenkoB. CTpoeHHe HYKICOTHUIOB H
cTpykrypa nonuHykieoTuansix neneid [JJHK u PHK, ATO.

Bupycel n Oakrepuodaru. HekierouHoe CTpOCHHE, JKU3HEHHBIA IUKI H €ro
3aBHCUMOCTh OT KJIETOYHBIX (opm ku3HH. Bupycsl — Bo3OymuTenu
uH(EKIMOHHBIX  3a0ojieBaHMil;  MOHATHE 00  OHKOBUpycax.  Bupyc
ummyHozaedpunmra yenopeka (BUY). [Ipodunakrunka BUY-nnbexym.
[emoncTpanun

Crpoenune MoreKyIbl Oelka.

Crpoenne monekyisl JJHK.

CtpoeHure KIIETKH.

CTtpoeHue KIEeTOK MPOKApHOT U DYKAPHOT.

Crtpoenue Bupyca.

IIpakTrueckue 3aHATUA

HaGumomenre KJIETOK pacTeHW M YKMBOTHBIX TOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHUKPOIIPENapaTax U UX OMHUCAHHUE.

CpaBHeHHE CTPOCHHS KJIETOK PACTEHUH 1 KUBOTHBIX.

CamocrosiTennsHast pabota 00yJarommxcs
Brimonnaenne pedepara
[ToaroroBka MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI

Tema 19. Opranuszm

Conepxanre yaeOHOr0 MaTepraia:

Opraams3m - eguHoe memoe. MHorooopasue oprann3mMoB. OOMEH BEIIECTBOM H
SHEpruel ¢ OKpYKarmel cpeoil KaKk HeoOXOANMOE yCIOBHE CYIIECTBOBAHUS
JKUBBIX CHCTEM.

CrocoOHOCTh K CaMOBOCIPOM3BE/ICHHIO — OIHA W3 OCHOBHBIX OCOOEHHOCTEU
JKUBBIX OpTaHW3MOB. JleleHue KIeTKH — OCHOBAa pOCTa, pa3BUTUA U
pa3MHOXeHus1T opraHu3MoB. becnonoe pasmHoxenue. IlonoBoil mpouecc u
oJI0BOE pasMHOKeHne. OTIIo0TBOpeHne, ero OMOIOrnIecKoe 3HAUCHHE.
[lonsiTe 06 WHIUBUIYaThbHOM (OHTOT€HE3), IMOPHOHAIEHOM (SMOpPHOTEHE3) H
IMOCTAMOPUOHATFHOM pa3BUTHH. HAWBHIyaThbHOE pPa3BUTHE YEIOBEKA U €ro
BO3MOJXKHEIE HAPYIICHUS.

OOmue mpencTaBiIeHUs O HACIEICTBEHHOCTH W M3MEHYHMBOCTH. | eHeTmdeckas
TEPMUHOJIOTUSI M CHMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBanus. HacnemoBanue
MpU3HAKOB Yy denoBeka. llomoBeie xpomocombl. CIEIUIEHHOE C  IMOJIOM
HacienoBanue. HacnencTBeHHple ©Oone3HM 4enoBEeKa, HX HNPUUYUHBL U
npodunaktuka. CoBpeMeHHbIE IPECTABICHHUS O TeHE U TeHOME.

V1,¥2,¥3,¥5,31,32
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l'enernyeckne 3akoHOMEpHOCTH U3MeHYMBOCTH. Kmaccudukamus — (opm
W3MEHYMBOCTH. BiusHue MyTareHOB Ha OpraHu3M 4YelioBeKa.

[Ipeamer, 3amaunt ¥ MeETOABI CeNEKUUH. | eHeTnyeckne 3aKOHOMEPHOCTH
ceneknmu. Yuenne H. UW. BaBwioBa o meHTpax MHOrooopasusi
IMPOUCXOKACHUA KYJIbTYPHBIX paCTeHHﬁ. EI/IOTGXHOJ]OFI/ISI, €€ JOCTHXCHMHA,
MEPCIICKTUBLI Pa3BUTHUA.

JemoncTpanuu

OOMeH BelIecTB ¥ IpeBpalieHIe YHEPTHH B KIIETKE.

[enenne kimeTku (MUTO3, MEH03).

CriocoObI 6econoro pa3MHOKEHHS.

OMmI0J0TBOPEHUE Y PACTEHHI U JKUBOTHBIX.

MNHauBuayanbHOE pa3sBUTHE OPTaHU3MA.

Hacnencreennbie 6051e3HM YenoBeKa.

Bimmsuue AJIKOrojimdMa, HapKkoOMaHUH, Kyp€HH Ha HACJICACTBEHHOCTD.

Myranumu.

MomudukanmonHas U3MEHUYHBOCTb.

IenTpsr MHOTOOOpA3HS W TPOUCXOKIECHUS KYIBTYPHBIX PACTCHUM.
HUckyccTBeHHBIH 0TOOP.

HccnenoBanus B 00J1acTi OMOTEXHOJIOTHH.

IIpakTrueckue 3aHATUA

Pemenure aeMeHTapHBIX TEHETUYECKUX 3a/1a4.

AHanM3 W OIeHKa 3THYECKHX acCleKTOB Pa3BUTHS HEKOTOPHIX MCCIEIOBAaHUH B
OMOTEXHOJIOTHH.

CamocrosTenpHast paboTa 00yJIaroImuxcs
Brimmonnaenne pedepara
IToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIPOCHI

Tema 20. Bun

Coneprxanre yaeOHOr0 MaTepraa:

OBOJIOIMOHHAS TEOPUSI U €€ Posib B (POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4HOM KapTuHbl Mupa. Bua, ero kpurepuu. Ilonmymsanus kak cTpyKTypHas
enuMHUIA BUAAa W 3Bomouuud. CHUHTETHUYecKas Teopusi 3BONOLUH. J[BHxylue
CHUJTBI 3BOJIOIMH B COOTBETCTBUHU C CHHTETHUYECKOW Teopuer sBomonnn (CTI).
I'enernyeckue 3aKOHOMEPHOCTH 3BOJIIOLIMOHHOTIO IIpOIIecca.

Pesynbratel sBomrounu. CoxpaHeHHEe MHOrooOpasuss BHIOB KaK OCHOBa
yCTOWYMBOTO  pa3BuTHss  Ouocdepbl.  [IpyumHBI  BBIMHpaHHS  BHJIOB.
Bronoruueckuii mporpecc u OMOJIOrHUECKUil perpecc.

I'mnoTessl MPONCXOXKAECHUS KU3HH. Y CI0)KHEHUE KUBBIX OPraHU3MOB Ha 3eMIe
B IpOLIECCE IBOIIOUMU. AHTPOIIOI'€HE3 U €ro 3aKOHOMEpPHOCTH. JokazaTenbcTBa
POZACTBa YENOBEKa C MICKONUTAIOUIMMH >KUBOTHBIMH. DKOJIOTHYECKUE (HaKTOPHI
AHTPOIOreHe3a: YCIOKHEHUE MONYJSALUOHHON CTPYKTYpPHI BUJA, U3TOTOBJICHHE
OpyIuil TpyAa, MEPExXo]l OT PACTUTEIBHOTO K CMEIIAHHOMY THIy NHTaHUS,

V1,¥3,31,32
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Acnosnb3oBaHue  orHs.  llosBiieHME  MBICIUTENBHOM  JEATENBHOCTH U
4YJIEHOpa3AeIbHOM peun. IIpoucxoxaeHne 4enoBeueckux pac.

JemoncTpanuu

Kpurepuu Buaa.

ITonynsuus - CTpyKTypHasi €IMHULIA BUJIA, €IUHULIA YBOJIIOLIMH.

JBrKy1IHE CUIIBL HBOJIFOLUH.

Bo3HukHOBEHNE 1 MHOTO00pa3ne MPUCIIOCOONICHHH y OpraHu3MOB.

Penxue u ncuesaromme BUIBI.

JBHKyIlMe CUIbl aHTPOIIOreHe3a.

IIpoucxoxieHHE Ye0BEKa U YEIOBEYECKUX Pac.

IIpakTrueckue 3aHATUA

Onwucanne ocobel Buaa o Mop(oIornueckoMy KpHTEPHIO.
Ananus u OLCHKA PA3JIMYHBIX T'MIIOTE3 MPOUCXOXKACHUA KU3HU.
Ananus u OLCHKA PAa3JIMYHBIX T'MITOTE3 IMTPOUCXOXKACHU S YCIIOBCKA.

CamocrosiTenbHas paboTa 00yJaromuxcs
Brimonnaenne pedepara
HOHFOTOBKa IMMCbMCHHBIX OTBCTOB HAa KOHTPOJIbHBIC BOIIPOCHI

Tema 21.DxocrcTEMBI

Cozepxanue yqaeOHOro MaTepuaa:

[IpenMer u 3a7aun SKOJIOTHHU: yYEHHE 00 IKOJOTHYECKHX (haKTopax, yUeHHE O
COOOIIeCTBaX OPraHM3MOB, y4ueHHEe O Ouocdepe. Dkojgorudeckue (aKTophl,
0COOEHHOCTH X BO3IEUCTBUA. DKOJOrMUYEcKas XapakTepucTtuka Buaa. [lonsTue
00 PKOJOTHYecKUX cucremax. Llenn mutanus, TpopudecKkue ypoBHHU.
buoreomeno3 kak »KocucTema. bHOIeHO3 W OWMOTON Kak KOMITOHEHTHI
onoreoreHosa.

buocthepa — rimobanbHas 3xocucreMa. Yuernne B. M. Bepraackoro o 6mochepe.
Ponpb xuBBIX Ooprann3MoB B Onoctepe. buomacca. bruonormueckuit KpyroBopor
(ma mpumepe KpyroBopoTa yrieposna). OCHOBHBIE HAIpaBIEHHS BO3IEHCTBUS
yenmoBeka Ha Onocdepy.

TpanchopMmarisi  eCTECTBEHHBIX  JKolormdeckmx cucrteM. (OcobeHHOCTH
arpodKOCHCTEM (arpoIieHO30B).

Hemoncrpaunu

Okonornyeckue (PakToOphl M UX BIMSHUE HA OPTaHU3MBL.

MexBHUIOBBIEC OTHOIISHHUS: TAPa3UTH3M, XUIITHUYECTBO, KOHKYPEHITHS, CHMOHO3.
SpyCHOCTH paCTUTENHHOTO COOOIIECTBA.

Kpyrosopot yriepoaa B Ouochepe.

3anoBeIHUKH U 3aKa3HUKU Poccuu.

Y1,V¥, V531,32
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IIpaxTrueckue 3aHATUA

CocraBneHue cxeM nepeayu BEeCcTB U SHEPTruu (Ienei MUTaHUs).
CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOTHBIX HSKOCHCTEM M arpOdKOCHUCTEM
CBOEW MECTHOCTH.

Pewienne sxonornueckux 3aay.

AHanM3 W OIICHKA IOCJICACTBUH COOCTBEHHOM NESITEIBLHOCTH B OKPYXKAIOIIeH
cpene, r00aIbHBIX KOJIOTHYSCKUX POOJIEM U MyTEH MX PEIICHUS.

CamocTrosiTenpHas paboTa 00yJarommxcs

Beinonnenne pedepara 4
HOILFOTOBKB IMMCbMCHHBIX OTBCTOB HAa KOHTPOJILHBIC BOIIPOCHI
CamocrosrenbHas pabota oOy4aromuxcs B Gopme BBIIOTHEHUS
[TpomexxyTouHas aTTeCTaIus JIOMaIllHEell KOHTPOJIbHOU paboThI 20
JndpdepenurpoBaHHbIi 3a4eT 2
Bceero 122
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3. YCJIOBUA PEAJIMBALIMUA ITPOT'PAMMBI AU CHUAIIIMHbBI

3.1. TpeOoBaHHUs K MUHMMAJIbHOMY MAaTEPHAJTbHO-TEXHUYECKOMY
o0ecre4eHnIo

Peanuzanus pOrpaMmebl JUCLUIUINHBI «b/1.07 EcrecTBO3HAHUE»
npeanojaraeT Haiauuue B NpodecCUOHANBHOW 00pa3oBaTEIbHON OpraHu3alu,
peanu3yronie 00pa3oBaTeNbHYI0 MPOrpamMMy CpeHero oOIIero o0pa3oBaHUs B
npenenax ocoeHuss OIIOII CIIO na 6a3e ocHOBHOro o001Iero oOpa3zoBaHus,
y4eOHBIX KaOMHETOB, B KOTOPBIX UMEETCS BO3MOXKHOCTH 00€CIEUYUTh CBOOOIHBIN
noctyn B MHTEpHET BO BpeMsi y4eOHOTO 3aHATHS W B TEPUOJ BHEYueOHOU
JEATEeTbHOCTH 00yUYaroIIXcsl.

[TomeneHne kaOMHETOB JOJKHO YAOBJIETBOPATH TpeboBaHusiM CaHUTApHO-
sanuaeMuosoruueckux npasui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO TUIIOBBIM OOOPYJOBAaHUEM, YKa3aHHBIM B HACTOAIIUX TPeOOBAHUSIX, B
TOM YHCJIE CHEIUATU3UPOBAHHON yueOHOW MeOeNbl0 M CpelcTBaMU OOY4YCHHS,
JOCTATOYHBIMU  JUISl  BBIMIOJHEHUSI TPeOOBaHMM K  YPOBHIO  TOATOTOBKHU
00y4Jaromuxcs.

B xabuneTax J0KHO OBITH MYJBTUMEIUNHOE 000pYI0BAHUE, TTOCPEICTBOM
KOTOPOT'0 yYacCTHUKH 0Opa30BaTEIBLHOI0 IIpoIlecca MOTYyT MPOCMATPUBATH
BU3YAJIbHYI0 HH(OpMAIIMI0O TI0 €CTECTBO3HAHMUIO, CO3/1aBaTh MPE3EHTAIINH,
BUJIEOMATEpHUalbl, UHbIE TOKYMEHTHI.

B cocraB  yueOHO-METOOUYECKOTO M  MaTepHUATbHO-TEXHUYECKOTO
oOecrieueHust MPorpaMMbl TUCHUIUIMHBI « ECTECTBO3HAHNE) BXOJIAT:

® MHOrO(pYHKIIMOHAIBHBIA KOMILJIEKC MPENoaaBaTelis;

® HarjsigHble MOCOOMs (KOMIUIEKThI Y4€OHBIX TaOJIMII, TIAKATOB, MOJEIH
00BEKTOB, TOPTPETHI BHIJAIONTUXCS YUYEHBIX U JP.);

¢ HHPOPMAIMOHHO-KOMMYHHUKATHBHBIE CPE/ICTBA;

® SKpPaHHO-3BYKOBBIE MTOCOOUS;

® KOMIUIEKT 3JIEKTPOCHAOKEHUS KAOMHETOB;

® TEXHUYECKUE CPEACTBA OOyUCHHUS,

® JICMOHCTPAIMOHHOE o0opy1oBaHUE (o6mero Ha3HAYECHUS 5
TEMaTUYECKHE HAOOPHI);

e nabopaTtopHoe o0OopymoBaHHE (0OIIEro Ha3HAYEHUS U TEMAaTHUYECKHE
HAaOOpbI, B TOM YHCIIE JJIsi MOCTAHOBKH JEMOHCTPAIIMOHHOTO W YYCHHUYECKOTO
AKCHEPUMEHTA, PEAKTHUBEI);

® CTaTUYECKHE, JHUHAMUYECKHE, JEMOHCTPALMOHHBIE U pa3gaTOYHbIC
MOJICIIH, BKITIOUAsl HATypalbHbIE O0BEKTHI;

® BCIIOMOraTelbHOE 000PY/I0BAHUE.

O6opynoBanre KabWMHETa €CTECTBO3HAHUS: pabouee MECTO TPEeroaaBaTes;
MeOenb ydeHMYecKas; JOCKa; Mkad s HarJSAHBIX TOCOOW M 000pyIOBaHUS;
MEPCOHAIBHBI KOMIBIOTEP; MAHOMETP JKHUJIKOCTHBIM (J€MOHCTPAIIMOHHBIN);
O0apometp-anepous; bP-52; mnpubGop 1ns AeMOHCTpaluu  B3aUMOACHCTBHS
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ANEKTPUUYECKUX TOKOB; MPUOOP SISl IEMOHCTPALIMH JIEKTPOMAarHUTHOW WHIYKIIMU
(toku ®YKO); naboparopusiii Habop «MccienoBanre HU30MpOIIECCOB B Tra3zaxy;
JEMOHCTPAllMOHHbIE ~ y4eOHbIE  IUIAKAThl; KOMIUIEKT  BHUACOJEMOHCTpALUU
«Puzukay», «TBOpLBI aTOMHOT'O BEKa»; ANEKTPOHHBINA 00pa30BaTENbHbII KOMILJIEKC
«bubnamoTeka HarJAIHBIA MOCOOUI» KOMIUICKT TAOJMI] TTO0 XUMHUU pa3aaTOUYHBIX
«Knaccudukanus U HOMEHKJIaTypa OpraHUYeCKUX COCIMHEHUI;
J€MOHCTpPAllMOHHbIE Y4€OHbIE MJIaKaThl; TAOIUIBI JEMOHCTPALMOHHBIE; KOMIUIEKT
npoOUpPOK; COOPHUK JIEMOHCTPAIIMOHHBIX OMNBITOB «lIIKOIBHBIN XUMUYECKUI
AKCIEPUMEHT», KOJUICKIIMS HAyYHO-TIOMYJSAPHBIX (PUIbMOB, OUHOKYJISPHBIN
mukpockon KS —is Duoso TM RS 083; xomriutekt mukporpenapatoB «Oo0rmmas
ouonorus»; xomekus «lllkonbHbI repOapuit»; NeMOHCTpAMOHHbIE ydeOHBIE
TJIaKaThl; KOMILJIEKT BUJICO/IEMOHCTpALIUU «Ypoku OunoI0rUnY,
«MynbTUMEANITHOE COMPOBOXKJICHUE YpPOKOB», «l'eHeTnka», «3emiii: pa3BUTHE
KUZHI», «IKOJIOTHUS»; KOMIUIEKT HOPTPETOB JIJIsl KaOWHETa OMOJIOTUH.

Texuuueckue cpencTBa oOydeHHs: HOYTOYK, Ha KOTOPOM YCTaHOBIJIEHO
nporpammuoe obecrieuerne MS  Office:  Word, Excel, Power Point;
MYJbTUMEIUHHOE 000pyAOBaHHE (IIPOEKTOp, PKPaH); MH(POPMAIMOHHBIA CTEH;
KOMIUIEKT HATJISTHBIX TTOCOOMIA.

3.2. MudopmannonHoe odecnevyeHne 00yueHust

3.2.1. OcHOBHbIE€ HCTOYHUKH

1. EcrectBo3nanue. 10 knacc / Yuebnuk. bazossriit ypoers. @I'OC / U. 10.
Anekcamuna, K. B. TanmaktuonoB, WM. C. J[ImutpueB. - W31arenbCcTBO:
«ITpocsemenuey, 2018.

2. EctectBo3nanue. 11 kmacc / YueOnuk. bazossiit yposens. ®I'OC / U. 1O.
Anekcamuna, A. B. Jlsnues, M. A. Illatanos - N3patensctBo «IIpocBenieHuey,
2017.

3. DKoyoruyeckre OCHOBBI Mpupoaomnoib3oBanus: yueOnuk / O.E. Caenko,
T.II. Tpymmna. — MockBa: KHOPYC, 2017. — 214 c. — (Cpennee
npodeccronanprHoe oopazoBanue). ISBN 978-5-406-02355-6.

4. Dxonorusa. 10-11 kmaccer: yueonuk / H.M. Uepnosa, B.M. Tamymus,
B.M. Koncrantunos; noa pen. H.M. UepHoBoii. — 6-e uzn., ucnp. — M.: Jlpoda,
2018. — 301, [3] c.: un. — (Poccuiickuit yueonuk). ISBN 978-5-358-19589-6.

5.EctectBo3nanue: yuebnoe mocodue / O.E. Caenxo, T.II. Tpymmna, O.B.
ApyTioHsiH. — 6-¢ u3a., ctep. — MockBa: KHOPVYC, 2017. — 364 c. — ISBN 978-5-
406-05720-9.

6. EcrectBo3nanme. 11 xiacc: y4e06. mms oOmieoOpa3oBaT. OopraHU3aIlUiN:
0a3oBbiii ypoBeHb / [M. FO. Anekcammna, K.B I'anmaktronos, A.B. Jlsones, M.A.
laTano]; mox pex. W.1O. Anexcammuoi. — 4-¢ u3n. — M.: [IpocBemenue, 2018. —
256 c.: mi. — (Jlabupunt). — ISBN 078-5-09-060067-5.

7. ®usuka or A go A: cnpaBounoe mocooue / T.M. Tpodumona. — M.:
KHOPVYC, 2015. — 304 c. — (Cpennee npodeccronanpHoe oopasoBanue). ISBN
978-5-406-04081-2.
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8. Anexcammuna W.IO., TamaktmonoB K.B., [murpuer N.C.
EctectBo3nanue. 10 xnacc. / — M.: [IpocBemenue, 2018.

9. Anexcammna MN.IO., Jlammes A.B., IllatanoB M.A. EcrectBo3nanune. 11
kiacc. Yacts 1. / — M.: Tlpocsemienue, 2018.

10. Anexcammuna M.YO., JIsnue A.B., IllatanoB M.A. EctectBo3nanue. 11
kiacc. Yacts 2. / — M.: Tlpocsemenue, 2018.

3.2.2. JIOoJTHUTEIbHbIE HCTOUHHKH

1. Crpenbuuk, O. H. EcrectBo3nanue : yueb. nocodue manga CIIO / O. H.
CrpenpHuk. — M. : UzpmarensctBo HOpaiit, 2018 — 223 ¢. — (Cepus :

[Ipodeccuonanvuoe o6pazoBanme). — ISBN 978-5-534-03157-7. — Pexum
J0CTyIa : www.biblio-online.ru/book/02B52148-8FE9-4A21-BD10-
04D34F820EFO.

2. T'openoB, A. A. Konnenuuu COBpEeMEHHOTO €CTECTBO3HAHUS : Yy4eO.
nocodue s CIIO / A. A. T'openoB. — 4-e usn., nepepadb. u gorn. — M.
NznarensctBo FOpaiir, 2018 — 355 c¢. — (Cepus : IlpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-10214-7. — Pexum noctymna : www.biblio-
online.ru/book/C226FO0AL1-E6AE-492B-A554-DD001B5306F5.

3.2.3. Ilepeyennb pecypcoB MH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHO
cetu «HTEpHET

1. www.class-fizika.nard.ru («KmaccHast mocka [ist 10003HATEIBHBIX) ).

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

3. www.interneturok.ru  («Bugeoypoku 1o mIpeaMeTaM  IIKOJIBHOM
POTPAMMBI»).

4. www.chemistry-chemists.com/index.html (37EKTPOHHBIA  JKypHAl
«XUMHUKHA U XUMUS»).

5. www.pvg.mk.ru (omummuazaa «Ilokopu BopoObeBbI TOpHI»).

6. www.hemiwallst.ru  («Xwmmms.  OOpaszoBaTeNbHBIH  CalT A
IIKOJIBHUKOBY).

7. www.alhimikov.net (O6pa3oBaTenbHbIi CAalT AJIs NIKOJTHHUKOB).

8. www.chem.msu.su (3neKTpoHHass OHOTUOTEKA IO XUMUH ).

9. www.hvsh.ru (xypHan «XuM#usi B IIKOJIE» ).

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

11. www.biology.asvu.ru (Bcs Ouonorusi. CoBpeMeHHass OMONOTHS, CTaThH,
HOBOCTH, OMOIHMOTEKA).

12. www.window.edu.ru/window (Enmnoe OKHO JOCTyTa K
oOpa3oBaTeabHBIM pecypcam MHTepHeTa 1Mo 6uoaorun).
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3.2.4. IlepeyeHb NpOrpaMMHOro odecredeHust

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

JUCHUATIUHBI

4.1. ®opMbI ¥ MeTOABI KOHTPOJISAA Pe3yIbTATOB 00y4YeHH S

Pesynbratel 00ydeHus

CDOpMBI 1 MCTOAbI KOHTPOJIA U
OLICHKH

3HaHWe CMBICIIa MOHITHH: eCTeCTBeHHOHay‘{HLIﬁ METO/ ITO3HAHUA,
9JIEKTPOMAarHUTHOE TII0JI€ W DJIEKTPOMATHUTHBIC BOJIHBI, KBAHT,
sBomonuss Beenennoi, Oonbmiol B3pbiB, CojHEYHas cHCTEMa,
TrajJJaKTHKa, HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH, XUMHYCCKasa CBsA3b, XUMHYCCKas
peakiusi, MaKpoMoOJieKysia, OeNoK, KaTaiu3aTtop, (EepMEHT,
maddepenmanus  kinerok, JHK, Bupyc, Ouonormueckas
9BOJIONMS, OWopasHooOpasne, KIEeTKa, OpPTaHM3M, TMOMYJISIH,
aKocucTeMa, onochepa

- TECTUPOBAHUE
- OLIEHKA 32 JJOMAILHIOK
KOHTPOJIbHYIO PadoTy (Iist
3204HOHN QOPMBI O0yUIECHUS)
- KOHTpOJIbHAs paboTa

- pebepar

- UHJIMBU/IyaJIbHBIN TIPOCKT

3HaHue BKIIa/la BEJMKHX YYEHBIX B (DOpMHpPOBaHUE COBPEMEHHOI
€CTECTBEHHOHAY4YHOW KapTHHBI MUDA.

- KOHTpoJsbHas paboTta

- OLIEHKA 3a JJOMAIITHIOK
KOHTPOJIbHYIO PadoTy (Jyist
3209HOHN (POPMBI 00OyUECHNS)
- pebepat

- UHJIMBU/TYaJIbHBIN TIPOCKT

YMeHue NPUBOJUTE MPUMEPHI SKCIIEPUMEHTOB W/WIIN HAOIIOJICHUH,
00OCHOBBIBAIOIINX: ATOMHO-MOJIEKYJIIPHOE CTPOEHHE BEUIECTBa,
CYIIECTBOBAHHWE DJICKTPOMATHUTHOTO TIONS W B3aWMOCBS3b
QJICKTPHUYECKOT'O u MAar"gsmuTHOI' O HO.HCI:I, BOJIHOBBIC u
KOPITYCKYJISIDHBIE CBOWCTBAa CBETa, HEOOPATUMOCTH TEIJIOBBIX
MIPOIIECCOB, pa30eraHue TalaKTUK, 3aBICHMOCTb CBOWCTB BEIIECTBA
OT CTPYKTYPBI MOJIEKYN, 3aBUCHMOCTh CKOPOCTH XHMHYECKON
peaKIuy OT TeMIepaTypsl U KaTaln3aTOpPOB, KIETOYHOE CTPOEHHE
J)KUBBIX opraHu3moB, poib JHK kak HocuTenss HaciencTBEHHOMR
WH(OpMAITUH, SBONIOIHIO KUBOK MPHUPOJIBI, TPEBPAIICHUS SHEPTHU
U BEpPOSITHOCTHBIA XapakTep IIPOLIECCOB B J>KUBOH M HEXUBOU

- TECTHPOBAHHE
- OIICHKA 3a JIOMAIITHIO
KOHTPOJLHYIO paboty (s
32049HON (OPMBI O0YUCHHS)

- KOHTpOJbHas pabora

- pacuéTHO-rpaduuecKrue paboThI
- UHAUBUYaIBHBIN TPOEKT

- peneHue 3aja4u

MPHUPOJIE, B3AMMOCBSI3b KOMIIOHEHTOB OSKOCHUCTEMBI, BIMSIHUE
JeSTELHOCTH YelIOBEKa Ha YKOCUCTEMBI

- TECTUPOBAHHE
YMeHue  OOBSCHATh  NPHUKIAJAHOE  3HAYCHUE  BAXKHEWIIMX | - OLEHKA 33 JOMAIIHIOK

JOCTHXKEHUH B O0JacCTH €CTECTBEHHBIX HAayK [UIf: pPa3BUTHA
9HEPreTHKH, TPAHCIOPTa U  CPEACTB  CBSI3H, IIOJIYYEHHS
CHUHTETUYECKUX MaTEpUaoB C 3aJaHHBIMU CBOWCTBaMH, CO3JaHMS
OMOTEXHOIOTHH, JedeHnss WH(PEKIIMOHHBIX 3a00JIeBaHUN, OXpaHBI
OKpYyaroei cpeasl

KOHTPOJBHYIO paboTy (st
3209HON OPMBI O0yIEHHS)

- KOHTpOJIbHAs pabora

- pacuéTHO-TpaduIecKre padoThI
- UHAUBUYaTbHBIN TPOSKT

- penieHue 3ajaaqy

VMeHne BBIIBUTATh THUIIOTE3BI H npempiaratb NyTu UX IPOBEPKU;
AC€IaTb BBIBOABI Ha OCHOBE OJOKCIICPUMCHTAJIBHBIX  JaHHBIX,
MNpeACTAaBJICHHBIX B BU/IC Fpa(l)I/IKa, Ta6J'II/ILII>I HJIN AuarpaMMbl

- KOHTpoJbHas paboTra

- OIICHKA 32 JJOMAIIHIOI0
KOHTPOJBHYIO paboTy (st
3209HOU (POPMBI O0yIEHHS)

- pedepar

- pacuéTHO-TpaduIecKre padoThI
- UHJIMBH/IYaJIbHBIN IIPOEKT

Ymenne paboraTh €  €CTECTBEHHOHAYYHOW  HMHQOpMAaIUeH,
cogepxkameiica B coobmenuax CMMU, pecypcax WuTepHera,
HAy4YHO-TIOMYJISIPHBIX ~ CTaThAX: BIAAETh METOJAMHU  IIOHCKA,
BBIIENISITH CMBICIIOBYIO OCHOBY U OLIGHUBAaThb JOCTOBEPHOCTH
nH(pOpMaLUH

- KOHTpOJIBHAs paboTa

- OIICHKA 32 JJOMAIIHIOI0
KOHTPOIBHYIO paboTy (st
3209HOU POPMBI O0yIEHHS)
- peepar

- HHAVBUAYaJIBHBIN IPOEKT
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VYMeHHEe HCHOoIb30BaTh HpI/IO6p€T€HHI)IC 3HaHUSA W YMCHUSA B
HpaKTH‘IeCKOﬁ JACATCIBHOCTU 1 MOBCEIHCBHOM KU3HU PIRIS
- OIICHKWU BJIMAHWA HaAa OPraHyu3M YCIOBCKA JSJICKTPOMAIrHHUTHBIX

BOJIH U paJUOaKTUBHBIX I/ISJ'Iy‘lCHI/II\/'I;

- DHEPTroCcOePEIKEHHUS;

- 0e30I1acHOr0 HCIOIL30BAHUS MaTepuajoB MU XHUMHYCCKUX

BEIIIECTB B OBITY;

- npodUIaKTUKH WH(EKIUOHHBIX 3a00JeBaHUl, HUKOTHHOBOM,

aJIKOI'OJIbHOM U HAPKOTHYECKOM 3aBUCHMOCTEN;

- OCO3HAHHBIX JUYHBIX JECUCTBUHI 110 OXpaHE OKPYKAIOUIEH Cpeapl.

- TECTUPOBAHUE
- OIIEHKA 3a JOMAIITHIOK
KOHTPOJIbHYIO padoTy (1uist
3204HOH QOPMBI 00yUECHUS)
- KOHTpOJIbHAs paboTa

- pebepat

- UHUBUIYAJIBHBIN IIPOEKT

4.2. MeTtoguuecKue MaTepuaJibl, ONpeaejsioline Npoueaypbl OleHuBaHUS
YPOBHA ¢(pOPMHUPOBAHHOCTH 3HAHUN U YMECHU U

4.2.1. Kputepum oueHUBaHUA NMPAKTHYECKO padoThI

«OTIuaHOY» «Xopouo» «Y 1OBJIETBOPUTENIBHO» | «Hey0BIeTBOPUTENHHO»
Cobmonaer Cobmonaer nonmHocteio | CoOntogaer 4acTHYHO He cobmronaer Bech
IIOJTHOCTBIO BECH BECH AJITOPpUTM AJITOPUTM BBIITOJITHEHHU A AJITOPUTM BBIITIOJITHEHU A
aJITOPUTM BBITIOJTHEHHUST PAOOTHI. paboTEI. paboTEL.
BbIMOTHEeHUs padotel. | Cobmiomaer momHocThio |  CobOmogaer 4yacTHIHO He cobmtonaer nmpasuna
CoOmromaer MpaBUjia TEXHUKH MpaBUjIa TEXHUKA TEXHUKHA O€30I1aCHOCTH.
MOJTHOCTHIO TIPaBUJIa 0e30MacHOCTH. 0e301acHOCTH. He ymeet monbs30BaThest
TEXHUKHU YMeeT noab30BaThCs YacTuyHO ymeeT 1a60paTOPHBIM
0e301acHOCTH. n1a60opaTOPHBIM MTOJIb30BATHCS 00opy/IoBaHUEM U
YMeer moab30BaThCs 000pyIOBaHUEM U 1a60paTOPHBIM peaKTHBaMH.
J1a00paTOPHBIM pEaKTUBAMHU C o0opynoBaHUEM U He nocturaer
000pyIOBaHNEM H HEOOJIBIITMH peaKkTUBaMHu MTOCTABJICHHEBIX B padoTe
peaKTUBaMHU. OITNOKAMH. He nocturaer nesei.
Hocturaer Hocturaer MTOCTABJICHHEBIX B paboTe He naér npaBuibHOE
IIOCTaBJICHHBIX B MTOCTABJICHHBIX B paboTe enei. 000OCHOBaHUE
paborte Teei. TIEICH. Jaér obocHOBaHME TTOJTYYIEHHBIX
Jaér npasunsHOE Haér obocHOBaHUME MOy IEHHBIX pE3yIBTATOB HA OCHOBE
000CHOBaHUE ITOJTyYeHHBIX pe3yIBTaTOB HA OCHOBE 3HAHUS TEOPHUH.
MTOJTyYEHHBIX PE3yIBTATOB C 3HAHUS TEOPHH C He nemaer BBIBOJBI.

PE3yIbTaTOB HA
OCHOBC 3HAHHA

Ha OCHOBE 3HAHUS
TEOPUH HEOOJBITTIMHU

rpyOBIMH OIIMOKaMHU.
Jlemaer BBIBOIEBI C

TEOPHH. OIMMOKaAMH. . rpyOBIMH OIIMOKaMHU.
Henaer nmpaBuUiibHbBIE Jlemaer BBIBOJIBI
BBIBOZIBI. HEeOOJBIIUMHU
OLIMOKaMH.
4.2.2. Kputepum OleHUBaHUS KOHTPOJIbHOI PadoThI
«OTIn4HO» «Xopouoy «Y noBnerBopuTenbHO» | «HeyaoBieTBOpUTENBHON

B nonxoit mepe
BJIAJIEET CUCTEMOMH
OOHATUN JTaHHOU
JUACIHUTUIMNHEI.
CriocobeH K
CHCTEMAaTHU3allMA U
0000IIEHUIO HAYIHOTO
U TIPaAKTHIECKOTO
Marepuana u
KPUTHYECKU €ro

B ocHOBHOM BI1agceT
CHCTEMOI MOHITHH
JaHHOM IUCLUIIIAHEI.
CrocobeH K
CHCTEMAaTHU3alMH U
0000IIIEHNI0 HAYIHOTO
H IPAKTHYECKOT0
MarepHana, HO He
MOXKET KPHTHYCCKH
€ro OLICHHUBATD.

YacTtHuHO BlaziceT
CHCTEMOM MOHSITHI
JaHHOM JUCIUILIMHEI.
Crioco0eH YaCcTUYHO
00001IaTh HAYYHBIH U
MPaKTUYECKUHI
MaTepHuall.
MPUMEHSET OTACITbHEBIC
TEOPETUYECKUE 3HAHUS
JUTSL pEIICHUS

He Bmageer cucremoit
HOHATUN JaHHOU
JIUCIATUIMHEIL.

He ciocoben k
CHCTEMAaTHU3aIlNHA U
0000IIICHUIO HAYYHOTO U
MIPAKTHIECKOTO
Marepuana.

He npumensier
TEOPETHUYECKUE 3HAHUS
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OLICHMBATb. B HEKOTOpBIX clTydasx MPAKTUYECKUX 3a]1aY. JUISL PEIICHUS
B nonmHoii mepe HE IPUMEHSICT OTBEThI YaCTUYHO MPAKTHYECKUX 3a/1a4
MIPUMEHSIET TEOPETUYCCKUE c(hopMyIUPOBAHBI OTBeThI
TEOPETUYCCKUE 3HAHUS | 3HAHWS TS PEIICHUS apryMEHTHPOBAHO, chopmynupoBaHbl Oe3
JUTSL PEILICHHS MPaKTUYECKUX 33/1a4. | JOTMYHO, TPAMOTHO, HET apryMeHTOB, C
MPaKTUYECKUX 3a/1ay. OTBeTHI BBIBOZIOB. HapyIlIeHHUEM JIOTHKH,
OrtBeThl chopMyIHpOBaHEI JIONYIIEHEI TPyObIE
c(hopMyITUPOBAHEI apryMEHTHPOBAHO, OIINOKHU, HET BHIBOJIOB.
apryMEHTHPOBAHO, JIOTUYHO, TPAMOTHO,
JIOTUYHO, TPAMOTHO, €CThb BBIBOJBI, 03
€CTh BBIBOJIBI, HCITOJIb30BaHUS
HCIIOB3YIOTCS MEKIIPEIMETHBIX
MEXIPEIMETHBIE CBA3H CBSI3€EH.
4.2.3. Kpurepum OlleHUBAHUS TECTA
«OTIUIHO» «Xopormo» «Y IOBJIETBOPUTETHLHOY «Hey0BIETBOPUTENLHO»

MPaBUIILHO BBITIOJIHEHO
85-100 % TecTOBBIX
3aJaHuN

MPABUJILHO BBHIMOIHEHO
65-84 % TecTOBBIX
3aJlaHuI

MPaBUIBHO BBIIONHEHO 50-
65 % TecTOBBIX 3aJaHUI

MPABHJIHHO BBIIOJTHEHO
menee 50 % TecToBBIX

3aJlaHuI
4.2.4. Kputepun oueHuBaHus pedepara
«OTIUIHO» «XOopomuio» «Y TOBJIETBOPUTEIHHOY «HeynoBneTBOpUTEIBHON
Pedepar sBistercst He packpsiThl otnenbHbie | Tema packpbiTa 4aCTUYHO;, Tema packpbiTa HE
UH(DOPMATUBHBIM, BOIIPOCHL; HCTIOJIb30BaHBl HEKOTOPHIE MOJTHOCTBIO; HE
00BEKTHBHO Tepenaét YaCTUYHO UCIOIB30BAHBl | PE3yNbTaThl HCCIEIOBAHUI HCTIOIb30BaHbI
UCXOJHYI0 nHpopMmarluio, a pe3yibTaThI U YCTaHOBJIEHHBIX pe3yABTATHI

TaKKe KOPPEKTHO
OLICHUBAET MaTepHal,
coJiep Kalluiics B
HEPBOMCTOYHHUKE;

B IIOJIHOM Mepe
UCTIONIb30BaHbI PE3YIIbTATHI
HUCCIICIOBAHUN 1
YCTaHOBJICHHBIX Hay4HBIX
(haxToB 10 JaHHOI TeMme;
B IIOJIHOM Mepe
HCTIONb30BaHbI
JIOTIOJTHUTEINIbHBIC 3HAHUS;
TIOTHOCTBIO BIIAJIEET
TEMOI;
MaTepHa U3JI0KEH
JIOTUYHO;
HCTOYHHUKH
TIPOLIUTHPOBAHEI
TIPaBWIIBHO

HUCCIIEJOBAHUN U
YCTaHOBJICHHBIX Hay4HBIX
(haxToB 110 JaHHOI TeMe;
YaCTUYHO UCIIOJIb30BAHBI
JIOTIOJIHUTEIIbHBIC 3HAHUS;
HE BIIaJICET OTACIbHBIMU

BOIIPOCaMU IO JaHHOMI
TeMe;

MHOT/Ia JIOTHYHOCTh
W3JTI0KEHHS HapyIlaeTcs;
HE3HAYUTEIIbHbIE OLINOKH

B IIUTHPOBAHUU

Hay4HbIX (DaKTOB I10
JTaHHOU TeMe,
HCIIOJTb30BaHBI
HEKOTOpHIE
JIOTIOJTHUTENTbHBIE 3HAHWS;
YACTUYHO BJIaJIeCT TEMOM;
JIOTUIHOCTh
TPOCTIEKUBaETCA Cl1abo;
rpyObie OLINOKH B
IUTHPOBAHUH UCTOYHHUKOB

HUCCIIEIOBAHUN U
YCTaHOBJICHHBIX HAyYHBIX
(hakTOB 10 JaHHOI Teme;

HE MCIO0JIb30BaHbI
JIOITOHUTEIbHBIE 3HAHUS;
HE BIIaJIeeT TEMOM;
MaTepHall U3JI0KCH
HEJIOTUYHO; HET IIUTAT
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4.2.5. Kpurepum oueHUBaHUA pacuyéTHO-rpaduyeckux pador

«OTIMYHO» «Xopomoy» «Y noBuersoputenbHo» | «HeynoBieTBopUTEnbHON
IIpumenser Haxoaut Haxoaur He 3HaeT HeoOXoauMBIE
TEOPETHYECKUI COOTBETCTBYIOILKE COOTBETCTBYIOIIHE pacueTHBIE METOJUKU U
MaTepuai JJs IOUCKa 3aJJaHUI0 3alaHUI0 PacUYETHBIE (hopMyIIBL, HE MOXET
HEOOXOAUMBIX pacyeTHbIe METOAUKU U | METOAUKU U (POpMyIIBL. HalTH UX B TOTOBOM
pacueTHBIX METOIMK U (hopmyIisl € Jenaer onpeneneHHbie TEOPETHYECKOM
tbopmyi. HaBOJAIIIUMH OIIMOKHU B TOHUMAHUH Marepuaie.
CaMocTOsITeNIbHO YKa3aHUSIMU. U3MEHEHUN CUTyaluy, HesepHo nonumaer
BHUKAET B CYILIHOCTb ITonumaeT usmMeHeHue HaxoAdLIelcsa B OCHOBE U3MEHEHMsI B CUTYaLUIO,
HU3MEHEHUS CUTyalluHy, CUTyaluH, pelLIeHMs 3a1a4H. HaXOJAIILYIOCS B OCHOBE

HaXOJAIIYIOCS B OCHOBE
pelieHu s 3a1auH.
IIpencrasisier 3ananue
Ha OCHOBE (opMy,
TabuI B Tpadudeckoit
(hopme caMOCTOSITETHHO
YMmeet BbIOpaTh
HYXXHBIC CTpAaTCTUn
BBITTOJTHEHU A
rpaduyecKoro 3aaHus

HaXOJAIICHCSI B OCHOBE
pelIeHus 3a1auk ¢
HaBOJSIIUMH
yYKa3aHHUAMHU.
IIpencrasiser 3ananue
Ha OCHOBE (GopMy,
TabmuIl B rpaduyecKoi
tdhopme ¢
HCE3HAYHUTCIbHBIMU
3aTpYAHCHUAMHA
Bribupaer crparernn
BBIITOJTHEHU L
rpaduuecKoro 3aaHus
C HE3HAYUTCIIbHBIMH
OmMOKaMu

[pencrasnser 3ananne
Ha OCHOBE (GopMyI,
TabmHIl B TpahuaecKoit
(dhopme co
3HAYUTETEHBIMU
3aTPYAHEHUSMH.
Bribupaer crpaterun
BBITIOJIHEHUS
rpaduuecKoro 3aaaHus
CO 3HAYHUTEIbHBIMU
oIMOKaMHu

peLIeHHs 3a/1auu.
He ymeer npencrasnsirs
3aJ]JaHUE HA OCHOBE
dhopmy, TabmuIl B
rpadudeckoit popme
He moxer BeIOpaTh
HUKaK{e CTPaTeruu
BBITIOJIHEHU S
rpadu4IecKoro 3a1aHus

4.2.6. Kputepuu onleHUBaHMsI JOMANIHEH KOHTPOJIBHOM PadoThI 1JIs 3204HOM
$popMbI 00yUeHuA

«OT1naHOY

«Xopouio»

«Y 1OBJIETBOPUTEIIHHOY

«HeyoBI1eTBOPUTENHHO»

B nonHo# Mepe BiazmeeT
CHCTEMOM MMOHSATHI
JTAHHOM JTUCITATIINHBL.
CnocobeH K
CHUCTEMaTHU3AINH U
0000IIECHUIO HAYIHOTO
U TIPAKTHIECKOTO
Marepuana u
KPUTHYECKH €ro
OIICHUBATb.

B nomnnoit mepe
TIPUMEHSIET
TEOpETHUYECKUE 3HAHUS
JUTSL PEITICHHS
MIPaKTUIECKUX 3a/1a4.
OrtBeThl
c(hopMyITHPOBaHBI
apTyMEHTHPOBAHO,
JIOTUYHO, TPAMOTHO,
€CThb BBIBOJIBI,
HCIIONIB3YIOTCS
MEXKIIPEIMETHBIE CBSI3U

B ocHOBHOM BI1agceT
CHCTEMOI MOHITHMN
JaHHOM IUCLUIIINHEI.
Crocoben K
CHCTEMAaTH3aliud 1
0000IIEHUIO HAYYHOTO
H IPAKTHYECKOT0
MaTepHana, Ho He
MOKET KPUTHYECKH
€ro OLICHUBATD.

B HEeKOTOpBIX clTydasx
He IpUMEHSET
TEOPETHYECKUE 3HAHUS
JUISL PEIICHUS
MIPaKTUIECKUX 3a/1a4.
OTBeTHI
c(hopMyITHPOBAHBI
apTyYMEHTHPOBAHO,
JIOTHYHO, TPAMOTHO,
€CTh BBIBOJBI, 0€3
HCIIOJIb30BAHMS
MEXKIIPEIMETHBIX
CBSI3CH.

YacTtuuHo BasiceT
CHCTEMOM TTOHSITHI
JNAHHOU JUCIUILINHEL.
CriocobeH YacTUYHO
0000111aTh HAYYHBIN 1
MPaKTUYECKU
MaTepHrall.
MIPUMEHSCT OTJIeJbHEIC
TEOPETHYECKUE 3HAHUS
JUISL PEIICHUS
MPAKTHYECKUX 33]1aY.
OTBETHI YaCTHIHO
chopMynupoBaHbI
apryMEHTUPOBAHO,
JIOTHYHO, IPAaMOTHO,
HET BHIBOJIOB.

He Bmageer cucremoit
HOHATUN JaHHOU
JIHUCIUATIIMHEIL.

He cnocoben k
CHCTEMAaTHU3allnHA U
0000IIEHUIO HAYYHOT'O B
MPaKTHIECKOTO
MaTepHaa.

He mpumenser
TEOpPETHYECKUE 3HAHUS
JIUISL PEIICHUS
MPAKTHIECKUX 3a/1a4
OTBeTHI
chopMyITUpOBaHKI O3
apryMeHToOB, C
HapyIIeHUEM JIOTHKH,
JIOITYTIIEHBI TPyObIe
OIIMOKH, HET BHIBOJIOB.
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4.2.7. Kpurepum OueHUBAHUA BHEAYAUTOPHON CAaMOCTOATEIbHOM padoThI
o0yuarmmxcs

«OTInYHO»

«Xopomo»

«yI[OBJ'IeTB OPUTCIILHO»

((HCYI[OBJ'I CTBOPUTCIILHO»

VY4eOHbIH MaTepHuan
OCBOCH B IIOJIHOW MEPE;
ITonHOCTEIO
c(hOpMHUPOBAHO YMEHHUE
HCIIOJIb30BaTh
TEOpETHUUECKUE 3HAHU
IIPpH BBITOJIHCHUU
MPaKTHYECKUX 3a/1aY;
ITosnHOCTEIO
chopMUpOBaHEI
o01ey4eOHbIe YMEHUS;

VY4eOHbIH MaTepHuan
OCBOEH JI0CTaTOYHO,
UMEIOTCS HeOOoIbIIne
poOeybl B 3HAHUSX;
B JIOCTATOYHOM Mepe
c(hOopMUPOBAHO
yMEHHE UCTIOIb30BaTh
TEOPETUUYCCKUE 3SHAHMS
P BBITOJTHCHUH
MPaKTUYECKUX 3a]1aY;
B 3HauuTenbHOM

Y4eOHBIH MaTeprai
OCBOEH YaCTHYHO,
UMEIOTCS
CYII[ECTBEHHBIE
poOesbl B 3HAHUSAX;
YactuuHo
c(hOpMHUPOBAHO YMEHHUE
WCIIOJb30BaTh
TEOPETHUECKUE 3HAHUS
MIPY BBITIOJTHEHU U
MIPaKTHYECKUX 3a/1aY;

VY4eOHbIl MaTepual He
OCBOEH;

He copmuporano
YMCHUE UCIIOJIb30BaTh
TEOPETUUCCKUE 3HAHUS

IIPpU BBIIIOJIHCHUU
MPaKTUYECKUX 3a7a4;

He chopMHUpOBaHBI

obuieyyeOHbIe YMEHUSI;
OTBET HE 0OOCHOBAH U HE
MMeET YETKOro

OTBET MTOJTHOCTHIO CTETeHH YaCTUYHO W3JIOKEHMS,
000CHOBaH H cOpMHUPOBAHBI c(OpMHUPOBAHBI Marepuan He opopmiieH
OTJIMYaeTCs YETKOCTHIO o01ey4yeOHbIe o0miey4ueOHbIe YMEHUS; B COOTBETCTBHH C
N3JI0XKCHU A, YMCHUA, OTBET YaCTHUYHO TpeGOBaHI/IHMI/I
MaTepHal MOJTHOCTHIO OTBET B JIOCTATOYHOH | OOOCHOBAH M U3JIOKEH
ohopmiteH B cTereHn 000CHOBaH U HEUYETKO;
COOTBETCTBHHU C OTJIMYaeTcs YETKOCTHIO Mare€puall 4aCTUIHO
TpeOOBaHMSIMH. W3JI0KEHYIS, othopmiteH B
Martepuan opopmiieH B COOTBETCTBHH C
COOTBETCTBHH C TpeOOBaHUSAMH
TpeOOBaHUSIMH C
HeOONbIITNMHA
HETOYHOCTSIMH
4.2.8. Kpurepum onieHUBaHMS pPelIeHU 3a1a4
«OTIIIHOY» «Xopomio» «Y 1OBJIETBOPUTENBHO» | «HeyoBIeTBOPUTENHHO»
IIpumensier Haxoaut Haxonut He 3Haer HeoOxonuMeIe
TEOPETHUYECKHUIT COOTBETCTBYIOIIHE COOTBETCTBYIOIIIHE pacdeTHble METOAUKH H
MaTepuai s TONCKa 3a/IaHUIO0 3a/IaHUIO0 (hopMyIBI, HE MOKET
HEOOX OMMBIX pacdeTHbIe METOAUKH | pacyeTHBIE METOJUKHU 1 HalTH UX B TOTOBOM
pacYeTHBIX METOUK U 7 HOpMYyITBI C (hopMyIIBL. TEOPETHIECKOM
hopmyi. HaBOASAIIUMU CymiecTBeHHOE MaTepualie
Crporas YKa3aHUSAMU. HapylIeHne HemocnenoBatensHOCT
MTOCTIEIOBATENFHOCTD B HecymectBennoe MOCJIEIOBATENFHOCTH B B OIIPENEICHNN 1aroB
OIIpENIeNeHNH TI1aroB HapylieHue OTIpENIEIeHNH IaroB BBITIOJTHEHUS 3aIaHMSL.

BBITTOJTHCHHUS 3aJaHHS
Ilomy4yeHn mpaBHIBLHBINA
OTBET Ha MpeajiaracMbIe
3aa4H, peIcHne
IOJIHOE, 00OCHOBAHHOE,
MPEUI0KEHO HECKOIIBKO
BapHAHTOB PEIICHUS

TTOCIICTOBATEIFHOCTH B
OIIPEICIICHUH IIaroB
BBITTOJTHEHUS 3aaHHUS.
ITony4en npaBUIIbHBII
OTBET Ha
rpejyIaraeMple 3a/1a4u,
pelIeHue MOHOE,
000CHOBaHHOE,
MIPEIIIOKECH OHH
BapUaHT peIIeHN

BBITIOJTHEHUS 3aaHHUS.
Ilomyyen npaBUILHEIN
OTBET Ha MpeaiaracMbic
3a7a49d, HO pEIIcHHE He
TTOJTHOE

He mmony4yeH npaBHILHBIN
OTBET Ha IpeiaracMble
3a7a4n
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4.2.9. Kputepum oueHMBaHMS 3HAHUI U YMEHUIl 110 HTOraM
OCBOCHUS TUCHUIIHHBI

[IpomexxyTouHas arTecTanusi (MTOTOBBI KOHTPOJIb) HAa OYHOM (opme
oOydeHHs] TPOBOJUTCA B BHJE€ KOHTPOJIbHOM pabOTl B XOA€ 3UMHEH
AK3aMEHAIIMOHHON ceccuu W audPepeHIUpOBaHHOrO 3ayéTa B XOJE JIETHEH
AK3aMEHAI[MOHHOM CECCHUU C BBICTABICHUEM HUTOIOBOM OLIEHKH 110 JUCLHILIAHE.

[IpomexyTouHast arTecTanus (UTOTOBBIM KOHTPOJIb) HAa 3a04HON ¢dopme
oOy4eHHs MPOBOJUTCA B BUJIE JAOMAIIHEH KOHTPOJIBHOM pabOThl B X0Ji€ 3UMHEU
AK3aMEHAIIMOHHON ceccuu W audPepeHIUpPOBaHHOrO 3ayéTa B XOJAE JIETHEH
AK3aMEHAI[MOHHOM CECCUHU C BBICTABIEHUEM UTOIOBOM OLIEHKH 10 JUCLUILINHE.

K nuddepenumpoBanHomy 3a4€Ty JOMYCKAIOTCS YydalllMecs, YCHEIIHO
BBINIOJIHUBIIME BCE BHJABl OTYETHOCTH, NPEAYCMOTPEHHBIE MO JIUCLMIUIMHE
yueOHbIM Tu1aHoM. B xozne auddepenumpoBaHHOro 3auéra MpoBEPSIETCS CTENEHb
YCBOEHUsI MaTepuajla, yMEHUE TBOPUYECKH MBICIUTH M IOCIIEI0BATEIBHO, YETKO U
KpaTKO OTBEYaTh HA IOCTABJIEHHBIE BOIPOCHI, J€JaTh KOHKPETHBIE BBIBOJBI W
dopMynupoBaTh 00OCHOBaHHBIE TpeaoxkeHus. OneHKa OXBaThIBAET MPOBEPKY
JOCTHKEHUSI BCEX 3asIBJICHHBIX LEIEH M3y4YeHUS TUCLMIUIMHBI U MPOBOAUTCS IS
KOHTPOJISI YPOBHS TOHUMAaHUS OOYYAIOIIMMHCS CBSI3€H MEXIy pa3IuYHBIMH €€

QJICMCHTAaMHU.

3HaHUs1, yMEHUs M HaBBIKK oOydaromuxcs Ha AudPpepeHIInpOBaHHOM 3a4€Te
OLICHUBAIOTCS IO MATHOAIIILHOM CHCTEME.

O0ummMu

KPUTEPUSIMH,

OIIpCaACIAOITUMU

b depeHIpOBaHHOM 3a4eTe, SABIISIOTCS:

OLCHKY 3HAHUU Ha

OTIIMYHO» «XOpOILIO» «YZIOBJIETBOPUTEIILHO «HEYJOBJICTBOPUTEIHHO

Halu4ue rIyOOKHUX, | HaJM4Yue TBEPAbIX U HaJIN4Ke TBEPIBIX HaJu4ue rpyObIX omuOOoK B
HCYEPIBIBAIOIINX JOCTaTOYHO 3HaHUil B 00beme OTBETE, HEIIOHUMAaHHE
3HaHHUU B 00bEME MOJIHBIX 3HAHUU B MPOWIEHHOTO Kypca B CYIIHOCTH U3J1aracéMoro

MIPOMIEHHOTO Kypca obbeme COOTBETCTBHH C LIENISIMHU BOIIPOCA, HEYBEPEHHOCTh U
B COOTBETCTBHUU C PO IEHHOTO 00ydeHus1, HO HETOYHOCTh OTBETOB Ha
MIOCTaBJICHHBIMU Kypca B U3JI0)KEHHE OTBETOB C JOIOJHUTEIbHBIE U

MporpaMMoi Kypca COOTBETCTBHH C OIMOKaMH, HaBOJIAIINE BOIIPOCHI
nensaMy o0ydeHus, | LemsIMd OOydeHHs, | HWCIpPaBIseMBIMH OCIE
rPaMOTHOE U HE3HAYHTEThHBIE JIOTIOJTHUTENTFHBIX
JIOTUIECKH OIIMOKH TIPH BOIIPOCOB,
CTpOiHOE OCBEIICHUH HE00XO0IUMOCTh
M3II0KEHNE 3aIaHHBIX HABOJAIINX BOIIPOCOB
Marepuana mpu BOIPOCOB, YETKOE
OTBETE, 3HAHHE M3II0KEHH e
JIOTIOJTHUTENTHFHO Marepuana
PEKOMEH TOBaHHOM

JIUTEPATYPHI




