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PabGouass mporpamMma IHMCHMIUIMHBI OJ00peHa Ha 3acelaHuu Kadeapbl
00IIMX TUCLIMIUIMH CPeIHEro NpodhecCuOHATBHOTO 00pa30BaHUsI.

[Ipotokou ot 14 anpenst 2017 r. Ne 8

H.J1. CtpenblioBa

(MHUIMATIBL, (haMUITHS)

3aBenyromuii kadeapoi

(moamnuce)

PazpaboTunku:
npenojaBarelb H.B. Tpodumona

(3aHMMaeMast JOJDKHOCTB) \fnémm ) (MHULMATEL, (aMUIIHs)



1. OBIIASI XAPAKTEPUCTUKA PABOYEI TPOTPAMMBI
JUCHUILIAHBI

bJ1.07 EctecTBO3HaHUE
(MHICKC, HANMCHOBAHUE TUCITUILIIHEI)

1.1. O6aacTs npuMeHeHUus padouyeil MporpaMMbl

PabGouass mporpamma AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE IHChbMa
JlemaprameHTa TOCYJAapCTBEHHON TMOJMTUKA B cdepe MNOArOTOBKH pabounx
kagapoB u JI1O «PexoMmeHganuu no opraHu3anuy NOJyYEHUsI CpPEeIaHero oOIIero
oOpa3oBaHHMsl B TpeJeiax OCBOEHHUS OO0pa30BATENBHBIX MPOTPAMM CPETHETO
npodeccuoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHMS C
y4eToM TpeboBaHul (enepanbHbIX TOCYJapCTBEHHBIX CTAHIAPTOB U MOJTy4YaeMOi
npodeccuu Win CrelualIbHOCTH CPEeIHEro NpodhecCuOHaTBLHOrO 00pa30BaHUs OT
17 wmapra 2015 1. Ne 06-259 ¢ yyeroM NOpPUMEpPHOM MIPOTPAMMBI
o011e00pazoBarebHOM  TUCHUIUIMHBI  «EcTecTBO3HAHUE», PEKOMEHOBAaHHOM
denepabHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «PDenepaibHblii
HHCTUTYT pa3BuTus obpazoBanus» (PI'AY «DUPOy») B kauectBe mpuMepHOI
IporpamMmbl ISl peaju3alii OCHOBHOM mpodeccroHaabHOl 00pa3zoBaTeIbHOM
nporpammbel CIIO Ha Ga3ze OCHOBHOroO 00IIero 00pa3oBaHUsl C MOJIYYCHHEM
cpennero oo6mero oOpaszoBaHus, mpotokoa  Ne 3 or 21 wmroms 2015 r.
(peructpaunonubiii HoMep peuen3uu 373 ot 23 utoins 2015 r. DI'AY «OUPO»).
PaGouass mporpamMMa COOTBETCTBYET O0S3aTE€IbHOMY MHHHUMYMY COJEpP>KaHUS
cpenHero (moiHOro) obmero oopa3oBaHuUs, YCTAaHOBJIEHHOMY MUMHHCTEPCTBOM
oOpazoBanusi u Hayku P®, yTBepkaeHHOMY TMpuKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit denepanun ot 05.03.2004 Ne 1089.

1.2. MecTO TUCHMILIIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

Hucuunnuna «EcTecTBO3HaHME» OTHOCUTCS K 4HMCITy 0a30BBIX JAMCIMILIUH
1rKiIa oomeoopazoBarenbHoi moaroroBku (bJ1.07).

B yue6noM mmane IITICC3 yueGnas nucuuiuimHa «EcTecTBO3HaHUE»
BXOJIUT B COCTaB 0a30BBIX 0O0IIE00pa30BaTEIbHBIX YYEOHBIX JIUCIMILINH,
dbopmupyemMbIX U3 00s3aTENBHBIX IpeaMeTHBIX o0acTeit @I'OC cpemnero odIero
obpazoBanus, 1y cnermanbHocTer CIIO.

1.3. ].Ie.m; H IVNIAHUPYEMBIC PE3YyJabTAaThbl OCBOCHUA NTHCHUILJIMHDBI

N3yuenne nucuuiuimHbl «ECTECTBO3HaHWE» HAMPABICHO Ha JOCTHKCHHUE
CIEAYIOIIUX TIeNICH:

*OCBOCHHE 3HAHUU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTWHE MHUpa U
METOJIaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BaXHBIMU HJICSIMHU U
JOCTHKEHUSIMU €CTECTBO3HAHMS, OKA3aBIIMMHU ONpPEACISIIONIee BIUSHUE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;
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*OBJIa/ICHUE YMEHUSIMHU IMPUMEHSTHh IOJYYCHHbIE 3HaHMS AJIs OOBSICHEHUS
SIBJICHUN OKPYXAaroIIEro MUpa, BOCHPUITHS MHPOPMALUU €CTECTBEHHO-HAYYHOTO
U 1po(eCcCHOHATBHO 3HAYMMOIO COJEP)KAHUSA;, Pa3BUTHE WHTEIUIEKTYalIbHbIX,
TBOPUYECKUX CIOCOOHOCTEM M KPUTHUYECKOI'O MBIIUICHUS B XOJ€ IPOBEACHUS
IIPOCTEHIINX HUCCIENOBAHUM, aHAIW3a SIBJICHUW, BOCHPUATUS U HHTEPIIPETALNN
€CTECTBEHHO-HAYYHON HH(POpMAIHH;

* BOCIIUTaHHE YOEKIEHHOCTU B BO3MOYKHOCTH NTO3HAHUS 3aKOHHOM MPUPOJIbI
Y WCIIOJb30BaHUA JOCTUKEHUN €CTECTBEHHBIX HAYK JUIS PAa3BUTHUS LMBWIM3ALUU U
NOBBILICHHS KAYECTBA )KU3HU;

* TPUMEHEHHWE €CTECTBEHHO-HAyYHbIX 3HaHUM B NpodecCHoHaTIbHON
NESATEIbBHOCTH M TOBCEJHEBHOM JKM3HM 1 oOecriedeHusi 0e30MacHOCTH
KU3HEIEATEIBHOCTH; I'PaMOTHOTO HCIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTUM;
OXpaHbI 310POBBS, OKPYKAOIIEH CPEBI.

B pe3ynbTaTe 0cBOCHUS NUCUUILTMHBI 00yUYaromMics T0KeH yMeTh (Y):

® [PUBOAWTH  MPUMEPHl  HKCIEPUMEHTOB  W/WIM  HaOJIIOJEHUMH,
00OCHOBBIBAIOIIUX: aTOMHO-MOJIEKYJIIPHOE CTPOEHHUE BEIIECTBA, CYIIECTBOBAHME
AJIIEKTPOMArHUTHOIO TOJISI M B3aMMOCBS3b DJIEKTPUYECKOTO U MAarHUTHOTO IIOJIEH,
BOJIHOBBIE M KOPIYCKYJIIDHBIE CBOWMCTBA CBETa, HEOOPATUMOCTh TEILIOBBIX
IPOIIECCOB, pa3deraHue rajJlakTUK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJ, 3aBUCUMOCTHb CKOPOCTH XHMHMYECKOM pPEaKIUuu OT TEMIIEpaTypbl H
KAaTaJIM3aTOpPOB, KJIETOYHOE CTPOCHHUE JKUBBIX Opranu3zMoB, poub JHK kak
HOCHUTEJNISI HACJIEICTBEHHOW MHGOpMAIMK, HBOJIOLNUI0 SKHUBOW  MPUPOIBI,
MPEBPAILECHUS] SHEPIUM WM BEPOSITHOCTHBIM XapakTep MpPOLECCOB B KUBOW U
HEXKMBOW  MPHUPOAE, B3aUMOCBS3b KOMIIOHEHTOB  JKOCHCTEMBI,  BIIHMSHUE
NeSATEIbHOCTH YeJIoBeKa Ha IKocucTeMsl (Y1);

® OOBSCHATH MPUKIATHOE 3HAUCHHE BAXKHEUIIHUX JOCTUKEHUH B 001acTH
€CTECTBEHHBbIX HAyK JUIA: Pa3BUTHsA DHEPreTUKH, TPAHCIOPTAa U CPEACTB CBSI3H,
IIOJIyYEHHs] CUHTETUYECKUX MaTEpUaloB C 3aJaHHBIMM CBOMCTBAMM, CO3IaHUS
OMOTEXHOJIOTHM, JieyeHUs] WH(EKIIMOHHBIX 3a00JIeBaHUI, OXpaHbl OKpYKarolen
cpenst (Y2);

® BbBIIBUTaTh TMIOTE3bI U MPEIJIAraTh MyTH UX MPOBEPKH; AENIATh BHIBOABI
Ha OCHOBE OJKCIIEPUMEHTAJIbHBIX JIaHHBIX, MPEJCTABIECHHBIX B BUJE Tpaduka,
TaOIUIBI WK auarpaMmsl (Y3);

e paboTaTh C €CTECTBEHHOHAay4yHOU uWHQOpMaImel, cojaepkaiieics B
coobmenusix CMMU, pecypcax nTepHera, HaydHO-MIONYJSPHBIX CTaThsIX: BIAJETh
METONAMHU TIOMCKA, BBIAEIATH CMBICIOBYIO OCHOBY M OLIEHHMBATh JIOCTOBEPHOCTH
unpopmanuu (Y4);

® 1CMOJIb30BaTh NPUOOPETCHHBIC 3HAHUSA M YMEHHUSI B MPAKTUUYECKOU
JEATEIIbHOCTH U MOBCeAHEBHOM KU3HU (VY5) 11s:

- OLICHKH BIIMSIHUS HA OPraHU3M 4YEJOBEKa JJIEKTPOMArHUTHBIX BOJIH U
PaaOaKTUBHBIX U3ITyYCHUM;

- DQHEProcOepeKEHU;

- 6€30macHOro UCIOJIF30BAaHUSI MATEPUAJIOB U XMMHUECKUX BEIIECTB B OBITY;



- popUIAKTHKA WH(EKIIMOHHBIX 3a00JIeBaHMH, HUKOTHHOBOM,
aJIKOTOJIbHOW M HAPKOTUYECKON 3aBUCUMOCTEM;
- OCO3HAHHBIX JIMYHBIX JICUCTBUH M0 OXPaHE OKPYKAIOIIEH CPEbl.

B pe3ynbraTe 0CBOSHUS AUCHUIUIMHBI O0YYaIOUIUiics T0JKEH 3HATh (3):

® CMBbICH HNOHSATHUH: €CTECTBEHHOHAYYHBII METO/T MTO3HaHMS,
JIIEKTPOMAarHUTHOE TI0JIE M DJIEKTPOMAarHUTHBIE BOJIHBI, KBAHT, 3BOJIOLUS
Bcenennoii, 0onbmioil B3pbiB, CoJIHEUHAS] CHCTEMA, TallakKTUKA, MEPUOANYECKUN
3aKOH, XHMMHYECKas CBs3b, XMMMUECKas pEaKLUs, MaKpOMOJEKyJsa, O€oK,
KaranuzaTop, pepment, qudpdepenunanus kiaetok, JJHK, Bupyc, Ononornueckas
IBOJIIOLIMA, OHOpa3HOOOpa3ue, KIETKA, OpraHu3M, HOMYJSILUs, SKOCUCTEMA,
ouocdepa (31);

® BKJIAJ  BEIMKUX  y4YyeHbIX B  (OPMHUpPOBAaHME  COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTHUHBI Mupa (32).
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2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0beM TMCHUIVIMHBI M BUIBI Y4eOHO padoThI 115 04HOH (GopMBbI

00y4eHuUs

Bun yueGHOH paboThI O6bem yacoB
MakcumanbHasi yueOHast Harpy3Ka (BCero) 162
OO6s13aTenbHbBIE ayTUTOPHBIC YUeOHBIE 3aHATHS (BCETO) 108
B TOM YHCJIE:

Aexyuu 38

1abopamopHwie 3aHAMUsL (BKII0UAS NPOMENCYMOUHYI0 AMmMeCcmayuio) 70
Koncynbranuun 6
CamocTosTenpHas pabota o0ydaronierocs (BCero) 48
B TOM YHCJIE:
nogmopeHue U 3aKpenjieHue panee u3zy4eHHo20 Mamepuaia ¢ UCHOIb308AHUEM
KOHCNeKma JIeKyuu, pPeKOMEHOOBAHHbIX UCMOYHUKOE U JUMepamypul, 40
HO020MOBKA K NPAKMUYECKUM 3AHAMUAM
8bINOIHEeHUe pedhepama 8

[TpomexyTouHas arrecranus B (popMe KOHTPOIbHON pabOThl IO UTOTaM MEPBOTO CEMECTpa U
QG GepeHIIMPOBAHHOrO 3a4€Ta IO UTOraM BTOPOT'O CEMECTPa U3yUEHHsI TUCIUTIIMHEI

2.2. O0beM TUCHUILIMHBI U BUbI Y4eOHOI padoThI /1M 3204HO (opMBbI

00y4eHuUs

Bun yueGHOH paboThI O6bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 162
OO6s13aTebHbBIE ayTUTOPHBIC YUeOHBIE 3aHTHS (BCETO) 16
B TOM YHCJIE:

1ab0pamopHvle 3aHAmust (6KI0UAS NPOMEICYMOUHYI0 AMMeCcmayuio) 12
CamocTosTenpHas pabota o0ydaronierocs (BCero) 150
B TOM YHCJIE:

8bINOIHEHUE OOMAUUHell KOHMPOIbHOU pabombl 30

pechepam 20

10020MOBKA NUCLMEHHBIX OBEMO8 HA KOHMPOIbHbIE B0NPOCHL 50

uzyueHue PeKOMEeHOOBAHHBIX UCMOYHUKOS U JUMepamypvl npu 50
HO020MOBKe K NPOMENCYMOUHOU ammecmayuu

[IpomexxyTounast arrectanuss B ¢GOpMe 3allUTHl JOMAIIHEH KOHTPOJBbHOW pabOThl |
¢ epeHIMPOBAHHOrO 3a4ETa
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2.3. TemaTuyeckuid IJIAH U COAEPKAHNE TUCIHUIIMHBI JJIS OYHOU (POPMBI 00yUeHUsA

3HaHUS U YMEHUS,

(bopmMHpOBaHNUIO
CopepxxaHue yde6HOro Mateprana u GopMbl OpraHU3aluH AESTEIbHOCTH
HaunmeHoBaHue pa3znenoB u TeM O0beM yacoB KOTOPBIX
oOyJaromuxcs
CIOCOOCTBYET

9JIEMEHT IPOrPaMMBI

Pasnen 1. dusuka

Coneprxanne yaeOHOTO MaTepraa;

Odusnka — QyHIaMeHTaIbHAs HayKa o Tpupoze. EcTecTBeHHO-HAYIHBINH METOT
MO3HAHMS, €T0 BO3MOXXHOCTH U TPAHUIIBI TIPUMEHUMOCTH.

OKCHEepUMEHT W TEeOpHs B Mpolecce MO3HAHWUSA NpUpojbl. MojenupoBaHue 5
(hm3mueckux sIBIEHUH U mporeccoB. EcTecTBeHHO-HAaydHas KapTHHA MUpPA U €€
BaKHEHIIIUE COCTABIISIONIHE.

EnuHCTBO 3aKOHOB MPHUPOIEI M COCTaBa BemiecTBa Bo BeenenHnoil. OTKphITHS B
Tema 1. Brenenue (hu3MKe — OCHOBA MPOTPEcca B TEXHUKE W TEXHOJOTHUH ITPOU3BOJICTBA. ¥Y2,V¥4,31,32
Jlexmun 1
JlaboparopHsbie 3aHATHS

MonenupoBanne (HU3MYSCKUX SABICHHUIA U TPOIIECCOB.
CamocrosTenpHas padboTa 00yJaronuxcst
[ToBTOpEeHME 1 3aKpeTieHre paHee H3yIeHHOT0 MaTepraia ¢ UCTIOIb30BaHUEM )
KOHCIICKTa JICKI[UU, PEKOMEH/JOBAHHBIX UCTOYHHUKOB U JINTEPATYPBhI, TOJrOTOBKA
K MIPAKTUYECKUM 3aHSATUSIM

Conepxanne yaeOHOTO MaTepraa:

Kunematuka. Mexanandeckoe aBmwkeHne. Cucrema otcdera. TpaeKkTopust
JIBIKCHUS.

IIyte. Ilepememenne. PaBHOMepHOE mpsMoiuHEHOE nBIKeHHE. CKOpPOCTD.
OTHOCUTENNBHOCTh MEXaHHYECKOTO JBIDKEHHS. 3aKOH CIIOKEHHUS CKOPOCTEH.
I'paduku nBwkenus. CpemHsis CKOPOCTh TPH HEPABHOMEPHOM JIBUKCHHUU.
MrHoBeHHass CKOPOCTh. PaBHOYCKOpEHHOE MpAMOJIMHEIHOE ABUXKCHHE. 5
Yckopenne. CBobomHoe manmeHue Tell. KpuBonwmHEHHOE IBIWKEHHE. YTIIOBas
CKOpOCTh. PaBHOMEpHOE IBMKEHHE IO OKPYXHOCTH. lleHTpocTpemuTenpHOE
YCKOPCHHE.

Jlmnamuka. Macca u cuna. B3auMopetictBue Tei. 3aKoHbl fHHAMUKH. CHITBI B
MIPHUPO/IE.

Crnioco0st m3Mepenus cuit. MHepnuanpHas cucTeMa oTcueTa. 3aKOH BCEMUPHOTO
tarotenusi. HeBecomMocTs.

Tema 2. MexaHnuka V1,¥3,31,32




3akoHbl coXpaHeHUs] B MexaHuke. VMmynbc Tena. 3aKOH COXpaHEHUS
UMITYJIbCA.

PeaktuBHOE nBMWKeHHWEe. Mexanwdeckas pabora. MormHocTh. PabGota cuiter
TATOTCHUS, CUJIBl YNPYTOCTH U CWIBl TpeHus. MexaHuueckas SHEprus.
Kuneruueckas sneprusi.

Kunerngeckas sHeprus u pabora. [loTeHnmanbHast SHEPTHs B TPAaBUTAIIIOHHOM
ToJe.

[MoTeHnmanpHas SHEPTUS YIPYTo Ae()OPMHPOBAHHOTO Tena. 3aKOH COXPaHCHHUS
MOJTHON MEXaHUYECKOW SHEPTHUH.

Hemoncmpayuu

OTHOCHUTENBHOCTh MEXaHUUECKOT'O IBUKEHUSL.

Buapl MexaHN4eCKOro TBUKEHUS.

HueptHOCTH TEN.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U CUIIBL, IEUCTBYIOIIEH Ha TEJO.
PaBeHCTBO ¥ MPOTHUBOMOJIOXKHOCTH  HAMpaBICHHUS CHUJ  JCUCTBUS U
MIPOTUBOJIEHCTBUSL.

HesecomocTs.

PeakTuBHOE IBM>KEHHE, MOJIETb PAKETHI.

M3MmeHeHne YHEepruu Npy COBEPIIEHUH PabOTHI.

Jlexun

JlaGopaTopHsbie 3aHATHS
WccnenoBanre 3aBHCUMOCTH CHITBI TPSHHS OT MACCHI TeJa.

CamocrosiTensHast paboTa 00ydaromumxcs

[ToBTOpEHVE U 3aKpericHre paHee H3yYCHHOTO0 MaTepraia ¢ UCIOIb30BaHUEM
KOHCIIEKTa JIEKIIMH, PEKOMEHIOBAaHHBIX HCTOYHUKOB M JINTEPATYphl, HOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Tema 3. OCHOBBI MOJIEKYJISIPHOI
(PM3UKY U TEPMOIUHAMUKU

Coneprxanne yaeOHOTO MaTepraa:

MoJexkyasipHass ¢u3nka. ATOMUCTHYECKas TEOpUS CTPOEHHUS BEIIEeCTBA.
HaGnroeHust 1 OMBITHI, MOATBEPXKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BelecTsa. Macchl U pa3Mepsl MoJiekyil. TemnoBoe ABMKCHUE YaCTHUIL BEIIECTBA.
BpoynoBckoe nBmwxenue. MneanbHslil ra3. TemiepaTypa kKak Mepa cpeaHeit
KMHETUYECKOM DHEPrMHM 4YacTHIl. YpPaBHEHHE COCTOSHHS HIEalbHOTO Trasa.
Wzomporecest u ux rpadukn. OObICHEHUE arperaTHbIX COCTOSIHUHN BEIECTBA U
(ha30BBIX TEPEXOJOB MEXAYy HHUMH Ha OCHOBE aTOMHO-MOIIEKYJISIPHBIX
MIpEJICTaBJICHU.

CBsi3b MEXIy AABICHHEM M CpelHEH KUHETHUYECKOW SHEpPruei MOJEKyN rasa.
Pabora raza. Moxens xugkoctu. [IoBepXHOCTHOE HATSHKEHHE M CMadMBaHHE.
Kpucrannmueckne n amopdHbIie BeniecTBa. JKuakue KpUCTalIbL.

¥1,¥3,31,32
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Tepmogunamuka. BHyTpeHHss sHeprus. PaboTa u TemiooTnaya Kak CrocoObl
W3MEHEHUS] BHYTpeHHEW 3Hepruu. [lepBriil u BTOPOIl 3aKOHBI TEPMOJUHAMUKH.
Ilpunmuner  peiictBust TemnoBeiXx MamuH. KIIJ[ TemynoBbix ABUTaTesne.
TemnmoBbie MaIIMHBI U UX TPUMEHEHHE. DKOJIOTHUSCKUE TPOOIEMBI, CBsI3aHHBIC
C IPUMEHCHHUEM TEIUIOBBIX MAITMH U TIPOOJIEMBI YHEPrOCOCPEIKCHUSI.
Hemoncmpayuu

JIBmkeHre OpOYHOBCKUX YaCTHII.

Huddysus.

SIBneHNS TOBEPXHOCTHOTO HATSHKEHUS M CMAaYUBAHUA.

Kpucramnsl, amopdHBIE BeMIeCTBa, KUIKOKPUCTALTHICCKHE TEIa.

M3MeHeHne BHYTPEHHEH 3HEPTUHU TeJl IPU COBEPIICHUN PabOTHI.

Jlexmu

JlaGopaTopHsie 3aHATHS
ArperaTHble COCTOSIHUSI BEIIeCTBa

CamocrosiTensHast paboTa 00ydaromumxcs

[ToBTOpEHME U 3aKpEIIIEHUE paHee N3YYEHHOTO MaTeprana ¢ UCIOIb30BaHUEM
KOHCIIEKTa JIEKIIUH, PEKOMEHIOBAaHHBIX HCTOYHHUKOB M JINTEPATYPHhl, HOATOTOBKA
K IPaKTHYECKUM 3aHATUIM

Tewma 4. OCHOBBI AIEKTPOJUHAMUKH

Copepxanue yueOHOTO MaTepuana:

duekTpocTaTuka. B3auMoaeicTBie 3apsHKEHHBIX Tell. DJICKTPUYECKU 3apsi.
3akoH COXpaHEHUS AIEKTPUIECKOTO 3apsna. 3akoH Kymona.
DNEKTPOCTATUYECKOE TI0JIE, €r0 OCHOBHBIE XapaKTEPUCTUKH M CBS3b MEXIY
HUMH. [IpOBOTHUKY U U30JSITOPHI B AJICKTPOCTATUYESCKOM ITOJIE. DICKTpUIECKas
€MKOCTh KOHJEHCATOpa. JHEPTHS ANEKTPOCTATHIECKOTO TTOJIS.

IMocTostnHbIi TOK. [TocTOSHHEI diekTprdeckuii Tok. Criia Toka, HalpsHDKeHHE,
3JIEKTPUYECKOE COMpOTUBICHHE. 3akoH OMa s ydyacTKa IIeH W TOJHOM
SJIEKTPUYECKON LICTIH.

PaGora m momrHOCTh TMOCTOSIHHOTO ToKa. 3akoH Jlxoyns—Jlenma. Termmosoe
JICHCTBUE AIEKTPUIECKOTO TOKA. DIEKTPUICCKHIA TOK B PA3JIMYHBIX CpEax.
MaruntHoe moJie. MarHUTHOE IIOJIE W €r0 OCHOBHBEIC XapaKTEPHCTUKHU.
JleiicTBie MarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM. 3aKoH Amrepa.
Onekrpoasurarens. Cuna Jlopenma.

SIBneHUe AIEKTPOMATHUTHON WHAYKIUU. 3aKOH AJIEKTPOMArHUTHON WHIIYKITUH.
[Ipaswiio Jlenma. Camonnamykiust. UHAYKTHBHOCTD. DHEPTUsl MArHUTHOTO TIOJIS.
Hemoncmpayuu

DneKTpu3anus Tel.

B3aumoeiicTBue 3apsHKeHHBIX TEIl.

HarpeBanne npoBOJHUKOB C TOKOM.

Y1,¥3,V5,31,32




10

OmnsIT Opcrena.

B3aumMopeiicTBuE TPOBOJHUKOB C TOKOM.

JlelicTBME MarHUTHOTO TOJI Ha POBOJIHUK C TOKOM.
Pabora snekrpoaBurarens.

SIBneHue 3MeKTPOMAarHUTHON MHAYKIIUH.

Jlexiun

JlaGopaTopHbie 3aHATHS
COopka 3JeKTPUYECKON IENM W M3MEPEHUE CHIIBI TOKAa W HANpPSOKCHHS Ha ec
Pa3IUYHBIX y4acTKax.

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpeHvE U 3aKpericHre paHee H3yYSeHHOTO MaTepraia ¢ UCIOIb30BaHUEM
KOHCIICKTa JICKI[UHU, PEKOMEHJOBAHHBIX UCTOYHHUKOB U JINTEPATYPHI, TOJrOTOBKA
K MTPAKTUYECKUM 3aHSATUSIM

Tema 5. Konebanus 1 BOJHBI

Coneprxanne yaeOHOTO MaTepraa:

Mexannyeckue Kkojeb0anusi u BoJHbI. CBoOomubeie Konebanus. Ilepuon,
yacToTa M aMIumTyda  koneOammii.  ['apmoHmYeckue — koneOaHUs.
MartemaTHuecKuii W TIPYKUHHBIA MasSTHUKH. l[IpeBpalilleHue SHEpruu mpH
TapMOHHYECKUX KOJIeOaHUIX.

MexaHHYEeCKUE BOJTHBI M UX BHJbL. 3BYKOBBIC BOJIHBL. YJIBTPa3ByKOBBIE BOJHBI.
YAbTpa3ByK U €T0 UCMOIH30BAaHUE B MEAMIIMHE U TEXHUKE.
DJIeKTPOMArHUTHbIE K0J1e0aHUusi U BOJIHBI. CBOOOJHBIE IIEKTPOMArHUTHBIE
KoJIe0aHmsl.

Konebarenbubrit KOHTYP. dopmyna TomcoHna. BrinyxaeHssle
3JIEKTPOMarHUTHEIE Kose0aHusl. l'apmonnyeckue 3IEKTPOMAarHUTHBIE
KoJeOaHms. DIeKTPHIECKUA pe3oHaHc. IlepeMeHHBIH TOK. DJIeKTpOreHepaTop.
[Monydenue u nepenava snekrposHeprun. [IpodmemMbl 3HEProcOSpeKeHNUS.
DNEKTPOMArHuTHOE ToJe. ONEKTPOMarHUTHBIC  BOJIHBL CkopocThb
JJEKTPOMArHUTHBIX ~ BOJH. [IpWHOMOBI  pafgnoCBs3M W TEINEBUACHHUA.
Hcrnonb3oBaHue  3JEKTPOMArHUTHBIX ~ BOJIH  Pa3IMYHOrO  JMama3oHa B
TEXHUUYECKUX CPEJICTBAX CBS3H, MEIUIINHE, IPH U3YYCHUN CBOWCTB BEIIECTBA.
CgeToBble BOJHBI. Pa3BuTHE MpencTaBIeHWH O MPHPOAE CBETa. 3aKOHBI
OTpaKeHHs W TIpesloMJIeHUs cBeTa. MHTepdepenuus cBera. Judpakmus crera.
Judpaknuonnas pemerka. [lonspusanus ceta. Jucnepcust cBera. JIMH3BL
®dopmyna TOHKOH JIMH3EL. ONTHYECKHE TPHUOOPEI.

Hemoncmpayuu

Konebanus MaTeMaTH4eCKOTO U MPYKUHHOTO MAasiTHUKOB,

Pabora anexrporeneparopa.

W3mydenne u mpueM AIIEKTPOMArHUTHBIX BOJTH.

V1,¥3,¥5,31,32
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Pannocssise.

Paznoxxenue 6enoro cBeTa B CIIEKTP.
Hutepdhepentus n nudpakmus cBeTa.
OTpaxkeHHE U PEIOMIICHUE CBETA.
OnTHyeckre npudopBHL.

Jlexiun

JlaGopaTopHbie 3aHATHS
N3ydeHue konebanmii MAaTEeMaTHYECKOTO MasiTHHKA.
W3yuenne untepdepeHnnu u U pakiuy CBETa.

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpeHvE U 3aKpericHre paHee H3yYSeHHOTO MaTepraia ¢ UCIOIb30BaHUEM
KOHCIICKTa JICKI[UHU, PEKOMEHJOBAHHBIX UCTOYHHUKOB U JINTEPATYPHI, TOJrOTOBKA
K MTPAKTUYECKUM 3aHSATUSIM

Tema 6. DneMeHTHI KBAaHTOBOI
bm3ukn

Coneprxanne yaeOHOTO MaTepraa:

KBanToBbIe CcBOJiCTBa cBeTa. PABHOBECHOE TEILIOBOE M3JIydeHHE. KBaHTOBas
runote3a [lnanka. @otosnekrpudeckuii 3dext. YpaBHeHne DHHIITEHHA IS
BHerHero otoaddexra. Doron. [laBnenue ceera. Jlyannusm cBOICTB cBeTa.
®u3uka atoma. Momenn crpoeHus atoma. OmbpIT Pesepdopna. Iloctymars
Bopa. OObsicHeHHE NHHEWYATOTO CIIEKTpa BOAOPOAAa HAa OCHOBE KBAaHTOBBIX
noctynatoB bopa. Ilornomenue u ucmyckanue cBera aTtomoM. KBaHToBas
sHeprus. [lpuwHIMI geiicTBMS W WCMONb30BaHWE Jaszepa. OnTuueckas
CIEKTPOCKOMHSI KaK METO/I M3YUEHHUS COCTaBa BEIIECTBA.

®Du3nka aTOMHOIO siipa M JjeMeHTapHbIX 4yacTull. CocTaB U CTPOCHHUE
aromMHoro siapa. CBOHCTBA SIIEPHBIX CHJI. DHEPTUS CBSI3W M JEPEKT MacChl
aroMHOro siapa. PaamoakTWUBHOCTh. Bujabl paguoakTHBHBIX MpeBpallieHUH.
3akoH paauoakTHUBHOrO pacnana. CBONCTBA HOHUBHUPYIOMIMX  SIACPHBIX
u3nydeHud. PanuoakTuBHBIE W3Iy4YeHHS M HMX BO3JICUCTBHE Ha >KUBBIC
OpraHm3Mbl. SlaepHble peakunu. SnepHas sHepreTrKa. DiieMeHTapHbIE YaCTUIIHL.
DyHIaMEHTaIbHBIE B3aUMOICUCTBUSL.

Hemoncmpayuu

®doroaddexr.

DOTOINEMEHT.

Wsnyuenue nazepa.

JIvHeuaTbie CIEKTPhI pa3IMYHbBIX BEILIECTB.

CUeTurK NOHM3UPYIOMNX H3TydeHUH.

Jlexmu

JlaboparopHsbie 3aHATHS
Jlyanusm cBOMCTB cBeTa.

Y1,V5, 31,32
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CamocrosiTensHast paboTa 00ydaromumxcs

[ToBTOpEHME U 3aKpeEMIIEHUE paHee N3YYEHHOTO MaTeprana ¢ UCIOIb30BaHHEM
KOHCIIEKTa JIEKIIUH, PEKOMEHIOBAaHHBIX HCTOYHUKOB U JINTEPATYPhl, IOATOTOBKA
K IPAaKTUYECKUM 3aHATHIM

Tema 7. Bcenennas u e€ >BOIIOUS

Copeprkanne yueOHOTO MaTepuaa:

Crtpoenne u pasputne Bcesennoii. Kocmonorus. 3Be3psl. TepMosiaepHbIN
cuHrte3. Mogensb paciupsronieiics BeceneHHOM.

IIponcxoxaenne CosHeyHO#l cucTeMbl. [IpoToconmHIe W TPOTOMIAHETHBIE
obmaka. OOpazoBanue miaHeT. I[IpobGiemMa cymiecTBOBaHHS BHE3EMHBIX
[IABUJIN3AIIAH.

CoBpeMeHHas (pu3ndeckas KapTHHA MUPA.

Jlexmu

JlaboparopHsbie 3aHATHS
HebecHrie Tema

CaMocTosTeNbHas paboTa 00yJarOIINXCS

[ToBTOpEHME 1 3aKpeTICHUE paHee N3YIEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM
KOHCIICKTa JICKI[UU, PEKOMEH/IOBAHHBIX UCTOYHUKOB U JINTEPATYPBhI, TOJrOTOBKA
K IPAaKTHYECKUM 3aHATHIM

¥1,31,32

Paznen 2. Xumus. OOmiast 1 HEOpraHUYeCKast XUMUSL.

Tema 8. Benenue

Copeprkanre yueOHOTO MaTepHana:

XuMudeckass KapTHHa MHpa KaK COCTaBHAas YacTh ECTECTBEHHO-HAYYHOU
KapTUHBI Mupa. Poilb XUMHUM B JKM3HH COBpEMEHHOro oOimectBa. Hoeiimue
JIOCTHXKCHHUST XMMHUYCCKOW HAYKH B TUIAHE Pa3BUTHS TEXHOJOTHH: XUMUYECKas
TEXHOJIOTHSI — OWOTEXHOJIOTHS - HaHOTEXHONOTHA. [IpuMeHeHHne MOCTHKEHHH
COBpPEMEHHOW XUMHH B TYMaHUTAPHOH cdepe NesTeNTbHOCTH 00IIeCTBA.

Jlexmnu

JlaboparopHsbie 3aHATHS
OuncTka 3arpsa3HEHHON BOJIBI

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpEHME 1 3aKpeTICHUE paHee N3YIEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM
KOHCIIEKTA JICKIHH, PEKOMEH/IOBAHHBIX HCTOYHUKOB H JINTEPATYPhI, TOATOTOBKA
K IPaKTUYECKUM 3aHSATHSIM

Tema 9. OcHOBHbBIE TNOHATHS H
3aKOHBI XUMUU

Copeprkanre yueOHOTO MaTepuana:

[Ipenmer xumun. BemectBo. ATom. Monekyna. XuMudeckuii sneMeHT U Gpopmsl
ero cyuecTsoBanus. [IpocTble U cioxHble BelecTBa. AJIIOTPONUs U ee
IPUYHHBL.

Hemoncmpayusn

V1,¥3,31,32
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Habop mopeneit aToMOB 1 MOJICKY!I.

W3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB M MOJIEKYII.
AToMHas equHuIa Maccbl. OTHOCHUTENIBHBIE AaTOMHAsI U MOJIEKYJIIpHAs MacChl.
KonmnuecTBo BemecTna.

[ocrostnnas ABoraapo. MonspHas Macca. 3akoH ABoraapo. MoJsipHbIil 06beM
ras3os.

3aK0H COXpaHEHHsI MacChl BEIIECTBA.

Jlexuu 2
JlaboparopHsbie 3aHATHS 4
PacdeTsl 1o XumMudeckuM hopmyJiam.
CaMocTosTeNbHas paboTa 00yJaroIIHXCS
[ToBTOpEHME 1 3aKpeTICHUE paHee N3YYEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM )
KOHCIICKTa JICKI[UU, PEKOMEHJOBAHHBIX UCTOYHUKOB U JINTEPATYPhI, TOJATOTOBKA
K MPAKTHYECKUM 3aHSATHUSIM
Coneprxanne yaeOHOTO MaTepraa: V1,¥3,31,32
Otkpeitue llepuonnyeckoro 3akoHa. llepumomuueckas cuCTeMa XUMUYECKHX
anementoB JI. V1. MenneneeBa kak rpaduueckoe oroopaxkenue [lepuonnyeckoro
3akoHa. [leproanyeckuii 3aK0H M cucTeMa B CBETE YUCHHS O CTPOCHHH aTOMa.
3aKOHOMEPHOCTA W3MEHEHUS CTPOCHUS JJIEKTPOHHBIX OO0OJOYEK aTOMOB U
XUMHUYECKUAX CBOMCTB 00pa3yeMbIX 3JIEMEHTaMU MPOCTHIX M CIOXHBIX BEIICCTB. 9
3nauenne Ilepmogumueckoro 3akoHa M I[lepHOIUIECKON CHUCTEMBI XMMHYECKHIX
N anemeHToB /. 1. MeHaeneeBa s pa3BUTUS HAYKU U MIOHUMAaHUS XUMHUYECKOU
Tema 10. [lepuoguaeckuii 3aKoH
u [lepuoauueckas cctema | oD THHPL MIDa.
XUMHUYECKUX ajemeHtoB J[. W Aemoncmpauus o
Metizeneesa Paznmmanbsie dopmer Ileproamdeckolt cucTeMbl XUMUYECKUX dmeMeHToB J[. H.
Menpneneena.
Jlexun 2
JlaGopaTopHsie 3aHATHS 4
Peakiiun noHHOro 0OMeHa
CamocTosTenbHas paboTa 00yJaroIuXCs
[ToBTOpEHME 1 3aKpeTICHUE paHee N3YYEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM 3
KOHCTIEKTa JIEKI[UHU, PEKOMEHJOBAHHBIX UCTOYHHUKOB U JINTEPATYPHI, TOATOTOBKA
K MPAKTHYECKUM 3aHSATHUSIM
Koucynpranuun B nepBoM cemecTpe u3ydeHuUsl TUCITUILTHHBI 3
[TpoMexyToUHOM aTTecTaluu ITo uroram nepBoro cemecTpa U3y4eHus JUCIUIUIMHBI: KOHTPOJIbHAS paboTa 2
Coneprxanne yaeOHOTO MaTepraa; V1,¥3,31,32
Tema 11. Ctpoenue BemecTBa IIpupona xumudeckoir cBsi3u. KoBajeHTHas CBS3b: HEMONSIpPHAS W TOJSPHAs. 6

Wonnas csa3b. KaTnoHBI 1 aHHOHBL. MeTamnndeckas CB3b. BOI[OpO)_IHa}I CBA3b.
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B3auMOCBA3b KPHUCTAUIMUECKUX PELICTOK BEIIECTB C Pa3iIMYHBIMU TUIIAMHU
XHMHYECKOH CBSI3U.

Hemoncmpauus

OO0pa3ibl BEMECTB ¥ MATEPUAJIOB C Pa3TUYHBIMHA TUTIAMH XUMHUYECKON CBSI3H.

Jlexmn

JlaboparopHsbie 3aHATHS
TuUMbl KPUCTALTUYECKUX PEIETOK

CaMocTosTeNbHas paboTa 00yJarOIIUXCS

[ToBTOpEHME U 3aKpeIIEeHUE paHee N3YYEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM
KOHCIIEKTA JICKIHH, PEKOMEH/IOBAHHBIX HCTOYHUKOB H JINTEPATYPhI, TOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Tema 12. Boga. PactBopsr

Copepxanne yueOHOTO MaTepuana:

Bona B mpupoze, ObITy, TeXHUKE W Ha MNpou3BoACTBe. Du3nveckue u
XUMHUYECKHAE CBOMCTBA BOABI. 3arps3HUATEIHN BOJIBI M CITOCOOBI OUUCTKU. JKecTkas
BOJIa M €€ YMSTUCHHE.

OrmnpecHeHue BOABI. ATperaTHbIe COCTOSIHUSI BOABI U €€ MEPEXOJbl U3 OJHOTO
arperaTHOro COCTOSIHUS B APYyTOE.

PacTtBOpenure TBepABIX BEIIECTB M ra30B. 3aBUCHMOCTH PACTBOPUMOCTH TBEPIBIX
BEILECTB U ra30B OT TeMIepaTypbl. MaccoBasi oy BEIIECTBa B PacTBOpE Kak
Croco0 BBIpaXKCHHsSI COCTaBa PacTBOPA.

Hemoncmpauusa

®du3nyecKre CBOWCTBA BOJBI: IOBEPXHOCTHOE HATSHKEHUE, CMAaYHBaHUE.

Jlexkuunu

JlaboparopHsbie 3aHATHS
O1eHKa KauecTBa BOIBI

CamocTosTeNbHas paboTa 00yJaroIIHXCs

[ToBTOpCHME U 3aKpeTICHUE paHee N3YIEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM
KOHCIIEKTA JICKIHH, PEKOMEHIOBAHHBIX HCTOYHUKOB H JINTEPATYPhI, TOATOTOBKA
K IPAaKTHYECKUM 3aHATHIM

¥1,¥2,¥5,31,32

Tema 13. Xumuueckue peakuuu

Copepkanre yueOHOTO MaTepuana:

ITousTue o xuMuyeckoi peakiuu. TUIIBI XUMAYECKUX peakiuil. CKOpoCcTh
peaknuu 1 HaKTOPHI, OT KOTOPBIX OHA 3aBUCHT. TerioBol d(h(HEeKT XUMHIECKOH
peaxui. XMMHUIeCKOe pAaBHOBECHE U CTIOCOOBI €T0 CMEIICHMS.
Hemoncmpayuu

XHUMHUYECKHE PEAKITUH C BBIIEICHUEM TETLIOTHI.

OO0paTHMOCTh XUMHUIECKUX PEAKITHA.

Jlexun

[\

JlaGopatopHble 3aHATHUS
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Brusiaue pazanyHbIX GaKkTOpOB Ha CKOPOCTh XMMUYECKUX PeakLuit

CamocrosiTensHas paboTa 00ydarommxcs

[ToBTOpeHVE U 3aKpericHIe paHee H3yYCHHOT0 MaTepraia ¢ UCIOIb30BaHUEM
KOHCIIEKTAa JICKIHH, PEKOMEH/IOBAHHBIX HCTOYHUKOB H JINTEPATYPhI, TOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Tema 14. Heopranuueckue
COEAMHEHUS

Copeprkanre y4eOHOTO MaTepuaa:

Knaccudukanuss HeoOpraHU4ecKHMX coeJUHEHUIl M uX cBoiicTBa. OKCHIBI,
KHCJIOTHI, OCHOBAaHH, COJNU. XHMHYECKHE CBOICTBA OCHOBHBIX KJIaCCOB
HEOPTraHWYECKUX  COCIMHEHUA B  CBET€ TEOPUH  AJIEKTPOJIUTHUECKOU
nuccoraruu. [lorstue o ruaponmse coieid. Cpema pacTBOPOB COJICH: KHUCIas,
HeWTpalnbHas, menoyHas. Bogopoanslii nokasarens pH pacTBopa.

Metanapl U HeMeTaLibl. Metamuipl. OO0mue (QU3HYECKUE W XUMHYCCKUC
CBOMCTBa METa/UIOB, OOYCIIOBJICHHBIC CTPOCHHUEM aTOMOB W KpPUCTAUIOB U
MOJIO)KEHHEM METaJUIOB B JJIEKTPOXUMHYECKOM psiny HampspkeHuid. OOmume
criocoObl monydyeHust MetamuioB. CrutaBel: 4epHble W BeTHbIe. Koppo3us
METAJIJIOB U CIIOCOOBI 3aIITUTHI OT HEe.

Hemeramnel. OOmasi xapakTepHCTHKA TJIABHBIX MOATPYI HEMETAUIOB Ha
npuMepe raJIOTE€HOB. OKHCINTETHFHO-BOCCTAHOBUTEIHHBIE CBOICTBa
HEMETAJIIIOB.

Baxueiiire coeAMHEHNS] METAJJIOB U HEMETAJUIOB B IIPUPOJIE U XO3IMCTBEHHOM
JIESTeIbHOCTH YeNOBeKa. 3alllhTa OKpPYXKAIoMmEeH cpeapl OT 3arpsa3HEeHHs
TSKETBIMU METaJUIaMHU, a30Ta, CEPhI, YIIepoa.

Hemoncmpayuu

B3anMopeiicTBie MeTaIIOB ¢ HeMeTautaMu (IIWHKAa C CEpoi, aFOMHUHHS C
HOJIOM), paCTBOPAMU KHUCIIOT U IIEIOYCH.

l'openne mMeTamios (IMHKa, kKelie3a, MarHus) B KUCIOPO/IE.

BzaumopeiicTBre a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOT C MEJIbIO.
BoccraHoBUTENBHBIE CBOMCTBA METAILIOB.

XUMHUYECKHE CBOMCTBA COCTMHEHUI METAIJIOB.

Jlexmu

JlaGopaTopHsie 3aHATHS

Peakiiun oOMeHa B BOJHBIX paCTBOPAX AJIEKTPOJIUTOB.

Omnpenenenne pH pacTBopa conen.

BriTecHeHHE XJIOpOM OpoMa M HoJ1a U3 PAaCTBOPOB UX COJICH.

B3anMopeiicTBrE METAIIOB C pacTBOPaMH KUCIIOT U cojeil. Peakiinu oOMeHa B
BOJHBIX PACTBOPAX AJICKTPOIUTOB.

Omnpenenenne pH pacTBopa conen.

BriTecHeHHEe XJI0pOM OpoMa M H0J1a U3 PACTBOPOB MX COJICH.

V1,¥2,¥3,¥5,31,32




16

B3aPIMO):[CI>’ICTBPIe MCTAJIJIOB C paCTBOpAMHU KUCJIOT U COJICH.

CamocrosiTensHas paboTa 00ydarommxcs

[ToBTOpeHVE U 3aKpericHIe paHee H3yYCHHOT0 MaTepraia ¢ UCIOIb30BaHUEM
KOHCIIEKTA JICKIHH, PEKOMEH/IOBAHHBIX HCTOYHUKOB H JINTEPATYPhI, TOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Pazgen 3. Xumus. Opranuueckasi XUMUs.

Tema 15. Oprannyeckue COeTUHCHUS

Coneprxanne yaeOHOTO MaTepraa:

OcHOBHbBIE TIOHSITUS OPraHUYecKOil XUMHUM ¥ TeOpUSl CTPOEHMA
oprannvyeckux coenuHenuil. Ilonstue wu3omepuu. Bunel wuzomepuu:
CTpYKTypHast (YTJIEpOOHOTO CKelleTa, TIOJOXEHHS KPaTHOM CBS3M WU
(hYHKIIMOHATHLHOW TPYIIIEI), MPOCTPAaHCTBeHHAs. MHOTOOOpa3ne OpraHMIeCKuX
COCTMHCHUM.

Yraesonoponasl. [lpenenbHble U HempenenbHbIE YriieBogopoAbl. CTpoeHue
YTIEBOIOPOIOB, XapakTepHbIE XWMHYECKHE CBOMCTBA  YIJIEBOAOPOIOB.
IIpencraBuTenn  yriaeBOAOPOAOB: METaH, OTWJIEH, AaleTHieH, OeH30lL.
IlpuMeHneHue  yraeBOAOPOJOB B OPraHMYECKOM  CHUHTe3e.  Peakums
nonuMepuzanui. HedTh, ra3, KaMeHHBIH yrojib — MPHPOJHBIE HUCTOYHUKH
YTIIEBOIOPOJIOB.

Kucnoponconep:kamue opranudeckue BemiectBa. Cruprtbl, KapOOHOBBIC
KHCIIOTHI W CJIOXKHBIE 3(UPBI: UX CTPOCHHE W XapaKTEPHbIC XUMHUYECKUE
cBoiicTBa. IIpeacTaBurenn KUCIOPOACOJAEPKALIUX OPraHUYECKUX COETUHEHUI:
METHIIOBBIN U 3TUJIOBBIH CITUPTHI, TIUIEPUH, YKCyCHAs KHCI0Ta. MblIa Kak COlTu
BBICIIINX KapOOHOBBIX KUCIIOT. JKUPBI KaK CIOKHBIC IPUPHL.

YTIeBoabl: TII0K03a, KpaxMall, IeJUTI0I03a.

A3oTcoaep:kaliue oOpraHuvyeckue coeIMHeHMA. AMHHBI, aMHUHOKHCIOTHI,
oenku. CtpoeHue u Ouonormueckas QyHKIMs OeNKoB. XMMHUYECKHAE CBOWMCTBA
OenkoB. | eHeTHUECKas CBSA3b MKy KIIACCAMH OPTaHUYECKUX COCTUHEHHN.
Hemoncmpayuu

[Tomydenue 3THICHA U €0 B3aUMOJICHCTBUE C PACTBOPOM IIEPMaHTaHATA KaJIHS,
OpoMHOU BOJIOM.

Peakmust mommydeHust yKCyCHO-3THIIOBOTO 3upa.

KauecTBeHHast peakifysl Ha TITUICPUH.

LIBeTHBIC peakiyu OEITKOB.

Ilnactmacebl M BoJiokHA. [loHATHe O TuiacTMaccax. TepMOIIaCTUYHBIE W
TEPMOpPEAKTHBHBIE MONUMEpHl. OTHENbHBIE TPEACTABUTENN CHHTETHYECKUX H
HCKYCCTBEHHBIX MOJUMEPOB:

(heHoI0pOpMaIBICTUAHBIE CMOJIBI, TOTHBUHUIXIIOPHI, TE(PIIOH, TSTUTYION/I.
IlonsiTHE 0 XWMHYECKHWX BOJOKHax. HarypanbHble, CHHTETHYECKHE U

¥12,¥3,31,32
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MCKYCCTBEHHBIC BOJIOKHA. OTIENbHBIC MPEICTABUTENM XUMHYECKHX BOJIOKOH:
areTaTHoe (TpUAIETATHBIM IIENK) M BHCKO3HOE BOJOKHA, BUHWIXJIOPUIHBIC
(X7TopuH), TOMUHUTPWILHBIC (HUTPOH), TIOJIHMAMHAHBIE (KamlpoH, HEHUIIOH),
noaud(UpHBIE (JaBcaH).

Hemoncmpayusn

PasniuHble BUJIBI TNIACTMACC U BOJIOKOH.

Jlexiun

JlaGopatopHble 3aHATHUS

O3HaKOMJICHHE C CHHTETHYECKHMHU M UCKYCCTBEHHBIMH MTOJTUMEPaMH.
Omnpenenenre pa3TUIHBIX BUIOB XUMAYECKUX BOJIOKOH.

XUMHUYECKUE CBOMCTBA YKCYCHOM KHUCJIOTHI: B3aUMOJICUCTBUE C UHIMKATOPaMHU,
metamamu (Mg), ¢ ocaoBanusimu (Cu(OH)2) u ocnoBHbIME okcunamu (CuO).
OO6paTtumas 1 HeoOpaTuMas IeHaTypalus OCJIKOB.

CamocrosTenpHas paboTa 00ydIaronuxcst

[ToBTOpEHME U 3aKpeTICHUE paHee N3YIEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM
KOHCIICKTa JICKI[UU, PEKOMEH/JOBAHHBIX UCTOYHHUKOB U JINTEPATYPHI, TOJTOTOBKA
K IPaKTUYECKUM 3aHATHSIM

Tema 16. XuMus ¥ )KU3HD

Coneprxanne yaeOHOTO MaTepraa;

XuMHSI W OPraHu3M 4eJ0BeKa. XHUMUYECKHE D3JIEMEHTHI B OpTraHU3Me
yenoBeka. OpraHndeckre U HeopraHumdeckue BerecTBa. OCHOBHBIC KHU3HECHHO
HEOOXOIUMbIE COSTUHEHNS:

OCJIKH, YTIICBOBI, )KHPhI, BATAMUHBL. YTJICBOBI — TJIABHBIA HCTOYHUK dHEPTHUN
opranu3ma. Ponb XKHUpOB B opraHu3Me. XOJIECTEPUH U €T0 POJIb B 3/I0POBBE
YyeJIoBeKa.

MuHepanpbHBIe BEIIeCTBA B TNPOAYKTaX IIHTAHWSA, MHIIEBBIC JTOOABKH.
COanaHCcHpOBaHHOE TUTAHKE.

Xumust B ObITy. Boma. KauecTtBo BOAbpl. Moromue M YUCTSIIME CPENCTBA.
[IpaBuiia 6e30macHOM pabOThI CO CPeACTBAMHU OBITOBOM XHMMHH.

Jlexiun

JlaGopaTtopHble 3aHATHUS
Onpenenexue xene3a B IPOAYKTaX NUTAHUS

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpEHVE U 3aKpericHIe paHee H3yYCHHOTO MaTepraia ¢ UCIOJIb30BaHUEM
KOHCIICKTa JICKI[UU, PEKOMEH/IOBAHHBIX UCTOYHHUKOB U JINTEPATYPHI, TOJrOTOBKA
K IPaKTUYECKUM 3aHATHSIM

¥2,¥4,Y5,31,32

Pasgen 4. buonorus

Tema 17. buonorusi - COBOKYIHOCTb

HayK O >XKMBOM mpupone.

Metonasl

Copepikanre yueOHOTO MaTepuana:

Kusas npupoJa Kak 00BEKT N3YUYCHUA OHOJIOTHUH. MCTO,Z[I:I HnCCiaca0oBaHuA

¥2,¥4,31,32
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HAay4YHOI'O ITO3HAHU B ouonorun

JKUBOW Tipuponsl B Owonorun. OrmpeneicHue >XKU3HH (C  MPHUBICYCHUEM
MaTepuana u3 pa3iaenoB (PU3NKU U XUMHH). Y POBHH OPTaHU3AINN YKU3HH.
Hemoncmpayuu

YpoBHU OpraHu3anuu KU3HU.

Metoapl MO3HAHUS KUBOU NPUPOJIBL.

Jlexiun

JlaGopaTopHbie 3aHATHS
Tunonorust )XUBLIX OPraHU3MOB

CamocrosiTensHast paboTa 00yyarommxcs

[ToBTOpEHVE U 3aKpericHre paHee H3yYSCHHOTO MaTepraia ¢ UCIOIb30BaHUEM
KOHCIIEKTA JICKIMH, PEKOMEH/IOBAHHBIX HCTOYHUKOB H JINTEPATYPhI, TOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Tema 18. Knerka

Copeprkanne yueOHOTO MaTepuaa:

Hcropus m3yuenus kiaetkn. OCHOBHBIC TIOJIOKEHHSI KIIeTOUHON Teopuu. Kitetka
- CTPYKTYpHO-(YHKIIMOHAIBHAS (JIEMEHTApHAs) €AMHHIIA )KU3HU.

Crtpoenue kinetku. [IpokaproOThI U 3yKapUOTHl — HU3IIUE U BBICIINAEC KICTOYHEIC
opranu3mbl. (OCHOBHBIC CTPYKTYPHBIE KOMITOHEHTHI ~KJIETKH DYKapHOT.
IToBepxHOCTHEIN ammapar. CXeMaTHYHOE OIHCAHUE KUIAKOCTHO-MO3aUIHON
MOJICJTH KJICTOYHBIX MEMOpaH.

luromnazmMa — BHYTpPEHHSIE Cpela KIETKH, OpraHouIbl (OpTraHEeIUIb).
Kierounoe smpo. @yHKuus Aapa: XpaHEHHE, BOCIPOM3BEICHHE W Tepeaada
HACJIEICTBEHHON WH(OPMALINHN, PEryisiuid XUMHYECKOH aKTHBHOCTH KIIETKH.
CtpyKkTypa U QYHKIIUUA XPOMOCOM. AYTOCOMBI U TIOJIOBEIE XPOMOCOMBI.
MartepranbHOE €IWHCTBO OKPYXAIOIMIET0 MHpa W XMUMHYECKHH COCTaB JKHBBIX
OpPTaHU3MOB. buonornueckoe 3HAYECHHE XUMHYECKAX 3JIEMEHTOB.
Heoprannueckue BemecTBa B COCTaBe KISTKU. Poib BOIBI Kak pacTBOPHUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEW cpensl opraHu3MoB. Heopranmueckue
WOHBI. YTJIEBOJABl M TUMUABI B KieTke. CTpyKkTypa U Ouonoruueckie QyHKIUN
0enKoB. AMHHOKHCIOTEI — MOHOMephl OenkoB. CTpoeHHe HYKJIEOTHIOB M
cTpykTypa nonunykneotuansix nenei JJHK u PHK, AT®.

Bupycel u Oaktepuodaru. HekieTouHoe CTpoeHHe, KHU3HCHHBIH LMK M €ro
3aBHUCHUMOCTh OT KIJIETOYHBIX (opM Ku3HU. Bupycet — Bo3Oynurenu
WHQEKIMOHHBIX  3a0oJicBaHMi,  MOHATHE 00  OHKOBHpycax.  Bupyc
uMmmyHoneummra yenoseka (BHUY). [Ipodunaktuka BUY-uHbekmmm.
Hemoncmpayuu

CrpoeHure MONEKyIbl OemKa.

Crpoenne monekynsl JJTHK.

CtpocHHE KICTKH.

V1,¥2,¥3,¥5,31,32
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CTpoeHue KIETOK POKAPUOT U 3YKAPHOT.
Crtpoenue Bupyca.

Jlexun

JlaGopaTopHsie 3aHATHS

HaGnroneHue KIeTOK pacTeHUH W KUBOTHBIX IO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax U ux OIUCaHHE.

CpaBHEHHUE CTPOCHUS KJIIETOK PACTCHUH M KHBOTHBIX.

CaMocTosTeNbHas paboTa 00yJarOIIUXCS

[ToBTOpEHME U 3aKpeIICHUE paHee N3YYEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM
KOHCIIEKTA JICKIHH, PEKOMEH/IOBAHHBIX HCTOYHUKOB H JINTEPATYPhI, TOATOTOBKA
K IPAaKTUYECKUM 3aHATHIM

Tema 19. Opranuzm

Copepxanne yueOHOTO MaTepuana:

Opranusm - exuHoe 1enoe. MHorooopasue oprann3mMoB. OOMEH BELIECTBOM U
JSHEPTHEH C OKPYKAIOIIEH cpeloi Kak HeoOXOIUMOE YCIOBHE CYIIESCTBOBAHUS
JKUBBIX CHCTEM.

CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OHA M3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpraHu3MoB. JleneHne KJIETKM — OCHOBa pOCTa, Pa3BUTHS U
pa3MHOKEHHUST OpraHu3MoB. becnonoe pa3MmHokeHue. IlosioBo mporecc u
10JI0BOE pa3MHOKeHHE. OIIOA0TBOPEHHUE, €r0 OMOJIOTHUECKOE 3HaUCHHE.
[lonsatne 006 MHAMBHIYAIbHOM (OHTOT€HE3), IMOPHOHAIBHOM (3MOpPHOTEHE3) U
MOCTAIMOPHOHATHFHOM DPa3BUTHU. VHIWBHAyanbHOE pa3BUTHE UYEJIOBEKAa W €ro
BO3MOJKHBIE HAPYIICHUS.

OO0ue mpeacTaBieHUs] O HACIEACTBEHHOCTH M W3MEHUYMBOCTH. | eHeTHueckas
TEPMHUHOJIOTHA ¥ CHMBOJIMKAa. 3aKOHOMEpPHOCTH HacienoBaHus. Hacnemosanmue
MpU3HAKoB Yy denoBeka. [lomoBbie xpomMocombl. CIHEIUIEHHOE C  II0JIOM
HacnenoBaHue. HacnmencTBeHHble OONE3HHM YENOBEKa, WX MNPUYMHBL U
npodunakTrka. CoBpeMEHHBIE PENICTABICHHS O TEHE U TEHOME.

l'eHeTnueckre 3aKOHOMEPHOCTH HM3MEHYMBOCTH. Kiaccudukamms —Qopm
M3MEHYMBOCTH. BiMsiHuEe MyTareHOB Ha OpraHu3M YelOBeKa.

[Ipenmer, 3agauyd ¥ METOIBI CENEKUUH. | eHETHUeCKHue 3aKOHOMEPHOCTU
ceneknuu. Yuenme H. . BapwioBa o0 meHTpax MHOTooOpazws U
MIPOUCXOXKIEHUST KyJNbTypHBIX pacTeHuil. buorexnomorus, ee HOCTHKEHUS,
MIEPCIICKTUBEI Pa3BUTHSL.

Hemoncmpayuu

OOMeH BeIIeCTB U MPEeBpaIeHUe SJHEPTUH B KIICTKE.

Jlenenue kinetku (MUTO3, MEH03).

CriocoObI 6€croa0ro pa3MHOKEHUSL.

OmIog0TBOPEHNE Y PACTECHHUIA U )KUBOTHBIX.

V1,¥2,¥3,¥5,31,32
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WnpuBuayansHOe pa3BUTHE OPraHU3MA.

Hacnencteennsie 601e3HM YeoBeKa.

BrusHue ankoronnsma, HapKOMaHHUH, KypEeHHUS Ha HACIECTBEHHOCTD.
Myrtanumn.

MoudukanroHHas U3MEHYUBOCTb.

LeHnTpbl MHOTOOOPAa3us U MPOUCXOKAEHHS KYIbTYPHBIX PACTEHHI.
HcKyccTBEeHHBIH OTOOD.

HccnenoBanus B 00J1acTi OMOTEXHOJOTHH.

Jlexmu

JlaGopaTopHsie 3aHATHS

Perienue sneMeHTapHBIX TEHETUYECKUX 33/1a4.

AHanu3 W OIICHKA dTHYECKUX aCIEKTOB Pa3BUTHUS HEKOTOPHIX HCCIEIOBaHUU B
OMOTEXHOJIOTHH.

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpEHME U 3aKpeTICHUE paHee N3YIEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM
KOHCIICKTa JICKI[UU, PEKOMEH/JOBAHHBIX UCTOYHHUKOB U JINTEPATYPHI, TOJTOTOBKA
K IPaKTUYECKUM 3aHATHSIM

Tema 20. Bun

Coneprxanne yaeOHOTO MaTepraa;

DBOJIOIMOHHAS TEOPUS U €€ POJIh B POPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-
HAyYHOW KapTUHBI Mupa. Bum, ero kputepuu. [lomymsmus kak CTpyKTypHas
eAnHNANA BUAa W dBomonmd. CHUHTETHYECKas TEeOpus 3BONIONHH. J[BKymue
CHJIBI DBOJTIOITMH B COOTBETCTBHH C CHHTETHYECKOHN Teopueit aBosonmu (CTD).
['eneTnueckue 3aKOHOMEPHOCTH 3BOIOLIMOHHOTO TIpoLecca.

Pesynprater sBomommu. CoxpaHeHne MHOrooOpasusi BHIOB Kak OCHOBA
ycToH4MBOTO  pa3BuTusi  Owocdepsl.  IlpuawHBI  BBRIMHpaHUS  BUIOB.
Buonoruueckuii mporpecc u OHOIIOTHUECKHUI perpecc.

I'umoTe3sl MPOUCXOKIACHHUSI )KU3HH. Y CTIOKHEHHE JKUBBIX OPraHU3MOB Ha 3eMiie
B MPOIIECCE IBOIONNN. AHTPOIIOTEHE3 U €0 3aKOHOMEPHOCTH. J{oKa3zaTenbcTBa
POJICTBA YEJIOBEKA ¢ MIICKOITUTAIOIIUMH KUBOTHBIMU. DKOJIOTUYECKUE (DAKTOPHI
AHTPOTIOTCHE3a: YCIOXKHCHUE MOMYJISIIIMOHHON CTPYKTYPBI BHJIa, U3TOTOBJICHUC
opyInui Tpyda, Mepexoi OT PACTHUTEIHHOTO K CMEIIAHHOMY THITy NHTaHU,
UCTIONb30BaHWe  OrHs.  [losiBIeHWE  MBICTUTENBHOW  AEATEIBHOCTH U
4iieHopa3aenbHoi peun. [IporcxoxieHre 4eI0Be4ecKuX pac.

Hemoncmpayuu

Kpurepuu Buna.

[Monynsiums - CTPYKTYpHAs SAMHAIIA BUA, SAMHUAIA BOTFOIIHH.

JIBUOKYIIIHME CHITBI 3BOJTFOIIHH.

Bo3aukHOBEHHE 1 MHOTOOOpa3ne MPUCIIOCOOICHUN Y OPTaHU3MOB.

¥1,¥3,31,32
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Peskue u vicye3arone BUIbL.
JIBMOKYIIHE CHITBI aHTPOTIOTCHE3A.
[TpoucxoxieHe YeI0BeKa U YeJIOBEYECKUX pac.

Jlexun

JlaGopatopHble 3aHATHUS

Onwucanne ocobeil Bua mo MoppoIoruieckoMy KpUTEPHIO.
AHanu3 ¥ OIEHKA Pa3IMIHBIX TUTIOTE3 TPOUCXOXKICHHS KU3HH.
AHanu3 ¥ OlleHKa pa3IMyHbIX TUIIOTE3 MTPOUCXOKIEHHSI YEIOBEKA.

CamocrosiTensHast paboTa 00yyarommxcs

[ToBTOpEHVE U 3aKpericHre paHee H3yYSCHHOTO MaTepraia ¢ UCIOIb30BaHUEM
KOHCIIEKTA JICKIHH, PEKOMEH/IOBAHHBIX HCTOYHUKOB H JINTEPATYPhI, TOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Tema 21.Dx0ocUCTEMEI

Copepxkanne yueOHOTO MaTepHana:

[Mpenmer W 3a7a4u SKOJIOTUH: YYCHUE 00 DKOJIOTHYECKUX (PakTopax, yUeHUe O
COO0O0IIeCTBAX OPraHU3MOB, y4YeHHE O Ouochepe. DKolormyeckue (GaxTophl,
OCOOCHHOCTH MIX BO3JICHCTBHSL. DKOJIOTUYECKas XapakTepucTuka puja. [lonsrue
00 sKoyornveckux cucremax. llenu nuranwus, TpohuIecKre ypoBHH.
buoreoneno3 kak dKkocucteMa. bBHOINEHO3 ¥ OHOTON Kak KOMITOHEHTHI
OuoreoreHo3a.

Buocdepa — rmobanprHas sxocucrema. Yuenue B. . Bepranckoro o 6uocdepe.
Ponnb sxuBBIX opraHu3MoB B Omocdepe. bromacca. bruonormdeckuii KpyroBopoT
(ma mpumepe KpyroBopoTa yrieposaa). OCHOBHBIC HAaINpaBICHUS BO3ICHCTBHUS
yenoBeka Ha Ouocdepy.

TpanchopManuss e€CTECTBEHHBIX JKOJOTHMYECKHX cucTeM. (OcoOeHHOCTH
arpodKOCUCTEM (arpoIeHO30B).

Hemoncmpayuu

Dxkonorudeckre (GakTOphl U UX BIMSIHAC HA OPTaHU3MBI.

MeXBHIOBbIE OTHOIICHUS: TAPA3UTH3M, XHITHIYCCTBO, KOHKYPEHIIHS, CHMOHO3.
SpyCHOCTB pacTUTEIHLHOTO COOOIECTRA.

Kpyroeopor yrieposa B Ouochepe.

3anoBeTHUKY U 3aKa3HUKK Poccui.

Jlexun

JlaboparopHsbie 3aHATHS

CocTaBiieHue CXeM IMepeiayn BeeCTB U dYHepruH (1IeTield TUTaHus ).
CpaBHUTENbHAS XapaKTEPUCTHKA TMPUPOAHBIX HSKOCHCTEM M arpodKOCHCTEM
CBOEH MECTHOCTH.

Pemienue skonoruueckux 3aaau.

AHamM3 W OIEHKA IOCIICICTBUN COOCTBEHHOHN NEATEIHHOCTH B OKPY’KAIOIICH

Y1,V,V5,31,32
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cpeace, rI00aIBEHBIX SKOJIOTHYECKUX HpO6J'I€M n HYTef/’I X PCHICHUS.

CamocrosiTensHas paboTa 00ydarommxcs
[ToBTOpeHVE U 3aKpericHIe paHee H3yYCHHOT0 MaTepraia ¢ UCIOIb30BaHUEM

KOHCIICKTa JICKIIUH, PEKOMEHIOBAHHbBIX HCTOYHHUKOB U JINTEPATYPhI, IIOArOTOBKA 3
K MMPAKTUYECKUM 3aHSATUSIM
Koncynpranum Bo BTOpOM cemMecTpe u3ydeHusl TUCITUILTUHBI 3
TTpoMesKyTouHas aTTecTaIMS ITo uroram BTOpOro ceMecTpa U3ydeHHs TUCHUILINHBL: AuddepeHIupoBaHHBIN )
3a4eT
Bcero 162




2.4. TemaTH4eCKMid IJIAH U COIePKAHNE TUCHUIUINHBI JJI 32049HOI GOpMBbI 00yUeHMsI
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HaumenoBanue pa3ienoB U TeM

Coneprxanne yaeOHOTO MaTepraia U GOopMbI OpraHU3auH IEITeILHOCTH
oOyJarontuxcs

O0BeM yacoB

3HAHUS W YMEHWUS,
(dbopMHpOBaHUIO
KOTOPBIX
CHOCOOCTBYET
JIEMEHT IPOrpaMMBbl

Pasnen 1. dusuka

Coneprxkanne yaeOHOTO MaTepraa;

Odusnka — QyHIaMeHTaIbHAs HayKa o Tpupoze. EcTecTBeHHO-HAYIHBINH METOT
MO3HAHUS, €r0 BO3MOXXHOCTU U TPAaHULIBI IPUMEHUMOCTH.
OKCIEPUMEHT U TEOpHUsl B IMpoOLeCCe IMO3HAHMS OpUpoabl. MoaernupoBaHue

(hm3nueckux sIBIEHUH U mporeccoB. EcTecTBeHHO-HAay4YHas KapTHHA MUpPA U €€ 4
Ba)KHEHIIINE COCTABIIAIOLINE.
EnuncTBO 3aKOHOB MpHPOABI U cocTaBa BemlecTBa Bo Beenennoit. OTKpeITHA B
Tema 1. Brenenue (hu3MKe — OCHOBA MPOTPEcca B TEXHUKE W TEXHOJOTHUH ITPOU3BOJICTBA. ¥Y2,V¥4,31,32
JlaGopatopHble 3aHATHUS -
CamocrosiTensHas paboTa 00yJaromumxcs
N3y4eHre peKoMeHI0BaHHBIX HCTOYHUKOB M TUTEPATYPHI IIPH TOATOTOBKE K
MIPOMEKYTOYHOM aTTeCcTaliy 4
Brimonnenue pedepara
[TonroToBKa NMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI
Conepxanne yaeOHOTO MaTepraa:
Kunematuka. Mexanandeckoe aBmwkeHne. Cucrema otcdera. TpaeKkTopust
JIBUKCHUSL.
Ilyte. Ilepemenienune. PaBHOMepHOe mpsMoiMHEHHOE ABMKEHUE. CKOpPOCTb.
OTHOCUTENNBHOCTh MEXaHHYECKOTO JBIDKEHHS. 3aKOH CIIOKEHHUS CKOPOCTEH.
I'paduxn nBmwxenus. CpeaHss CKOPOCTb MpPU HEPABHOMEPHOM BHKCHHH.
Tema 2. Mexanmka MrHoBeHHas CKOpPOCTb. PaBHOYCKOpeHHOE TNpSMOJNMHEHHOE JIBH)KCHHE. 7 V1.Y3.31,32

Yckopenne. CBobomHoe manmeHue Tell. KpuBonwWHEHHOE NIBIKEHHE. YTIIOBas
CKOpOCThb. PaBHOMEpHOE IBI)KCHHE IO OKPYKHOCTH. L[eHTpocTpeMuTenbHOE
YCKOPCHHE.

Jlmnamuka. Macca u cuna. B3auMopetictBue Tei. 3aKoHbl fHHAMUKH. CHITBI B
pUpoze.

Croco0st m3Mepenus cuit. MHepnuanpHas cucTeMa oTcueTa. 3aKOH BCEMUPHOTO
tarotenusi. HeBecomMocTs.
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3akoHbl coXpaHeHUs] B MexaHuke. VMmynbc Tena. 3aKOH COXpaHEHUS
UMITYJIbCA.

PeaktuBHOE nBMWKeHHWEe. Mexanwdeckas pabora. MormHocTh. PabGota cuiter
TATOTCHUS, CUJIBl YNPYrOCTH M CHWIBL TpeHUs. MexaHuueckas SHEprus.
Kuneruueckas sneprusi.

Kunerngeckas sHeprus u pabota. [loTeHnmanpHast SHEPTHs B TPAaBUTAIIIOHHOM
ToJe.

[MoTeHnmanpHas SHEPTUS YIPYTo Ae()OPMHPOBAHHOTO Tena. 3aKOH COXPaHCHHUS
MOJTHON MEXaHUYECKOW SHEPTHUH.

Hemoncmpayuu

OTHOCHUTENBHOCTh MEXaHUUECKOT'O IBUKEHUSL.

Buapl MexaHN4eCKOro TBUKEHUS.

WueptHOCTH TEN.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U CUIIBL, IEUCTBYIOIIEH Ha TEJO.
PaBeHCTBO ¥ MPOTHUBOMOJIOXKHOCTH  HAMpaBICHHUS CHUJ  JCUCTBUS U
MIPOTUBOJIEHCTBUSL.

HesecomocTs.

PeakTuBHOE NBM>KEHHE, MOIETH PAKETHI.

M3MmeHeHne YHEepruu Npy COBEPIIEHUH PabOTHI.

JlaGopaTopHsie 3aHATHS
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS OT MaccChl Tela.

CamocTosTenbHas padboTa 00yJaroIuXCs

N3yueHue pekOMEHIOBAHHBIX HCTOYHUKOB U JIUTEPATYPBI IIPHU MOATOTOBKE K
MPOMEXYTOUHON aTTeCTAIMU

Brinmonuenue pedepara

IToaroroBka MUCEMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BONPOCHI

Tema 3. OCHOBBI MOJIEKYJISIPHOI
(PM3UKY U TEPMOIUHAMUKU

Coneprxanne yaeOHOTO MaTepraa:

MoJexkyasipHass ¢u3nka. ATOMUCTHYECKas TEOpUS CTPOEHHUS BEIIEeCTBA.
HaGnroneHust 1 OMBITHI, MOATBEPXKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BelecTsa. Macchl U pa3Mepsl MoJieKyi. TemnoBoe ABMKEHUE YaCTHUIL BEIIECTBA.
BpoynoBckoe nBmwxenue. MneanbHslil ra3. TemiepaTypa kKak Mepa cpeaHeit
KMHETUYECKOH DHEPrMHM 4YacTWIl. YpPaBHEHHWE COCTOSHHS HIEabHOTO Tras3a.
Wzomporecest u ux rpadukn. OObICHEHUE arperaTHbIX COCTOSIHUHN BEIECTBA H
(ha30BBIX TEPEXOJOB MEXAYy HHUMH Ha OCHOBE aTOMHO-MOIIEKYJISIPHBIX
MIpEJICTaBJICHU.

CBsi3b MEXIy AABICHHEM M CpelHEH KUHETHUYECKOW SHEpPruei MOJEKyN rasa.
Pabora raza. Moxens xugkoctu. [IoBepXHOCTHOE HATSXKEHHE M CMadMBaHHE.
Kpucrannmueckne n amopdHbie BeniecTBa. JKuakre KpUCTauIbl.

¥1,¥3,31,32
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Tepmogunamuka. BHyTpeHHss sHeprus. PaboTa u TemiooTnaya Kak CrocoObl
W3MEHEHUS] BHYTpeHHEW 3Hepruu. [lepBriil u BTOPOIl 3aKOHBI TEPMOJUHAMUKH.
Ilpunmuner  peiictBust TemnoBeiXx MamuH. KIIJ[ TemyioBbIx ABUTaTeEseH.
TemnmoBsie MaIlIMHBI U UX TPUMEHEHHE. DKOJIOTHUSCKUE TPOOIEMBI, CBsI3aHHBIC
C IPUMEHCHHUEM TEIUIOBBIX MAITMH U TIPOOJIEMBI YHEPrOCOCPEIKCHUSI.
Hemoncmpayuu

JIBmkeHre OpOYHOBCKUX YaCTHII.

Huddysus.

SIBneHNS TOBEPXHOCTHOTO HATSHKEHUS M CMAaYUBAHUA.

Kpucramnsl, amopdHbBIE BEMIECTBa, KUIKOKPUCTALTHICCKHE TEIa.

M3MeHeHne BHYTPEHHEH 3HEPTUHU TeJl IPU COBEPIICHUN PabOTHI.

JlaGopatopHble 3aHATHUS
ArperaTHble COCTOSIHUSI BEIIECTBA

CamocrosTenpHas paboTa 00ydIaronuxcst

N3ydeHre peKOMEH0BaHHBIX HCTOYHUKOB U IUTEPATYPHI IPU TOJATOTOBKE K
MPOMEKYTOYHON aTTECTaINH

Brmonanenue pedepara

[ToiroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI

Tewma 4. OCHOBBI AIEKTPOJUHAMUKH

Copepxanue yueOHOTO MaTepuana:

duekTpocTaTuka. B3auMoaeicTBie 3apsHKEHHBIX Tell. DJICKTPUUECKUM 3apsi.
3akoH COXpaHEHUS AIEKTPUIECKOTO 3apsna. 3akoH Kymona.
DNEKTPOCTATUYECKOE TI0JIE, €r0 OCHOBHBIE XapaKTEPUCTUKH M CBS3b MEXIY
HUMH. [IpOBOTHUKY U U30JSITOPHI B AJICKTPOCTATUYESCKOM ITOJIE. DICKTpUIECKas
€MKOCTh KOHJEHCATOpa. JHEPTHS ANEKTPOCTATHIECKOTO TTOJIS.

IHocTosiHHbBI TOK. [locTOSHHBIN d5ekTpryecknii TokK. Crira TokKa, HapsDKeHHE,
3JIEKTPUYECKOE COMpOTUBICHHE. 3akoH OMa s ydyacTKa IIeH W TOJHOM
SJIEKTPUYECKON LICTIH.

PaGora m momrHOCTh TMOCTOSIHHOTO ToKa. 3akoH Jlxoyns—Jlenma. Termmosoe
JICHCTBUE IEKTPUIECKOTO TOKA. DIEKTPUICCKHIA TOK B PA3JIMYHBIX Cpeax.
MaruntHoe moJie. MarHUTHOE IIOJIC W €r0 OCHOBHBIC XapaKTEPHCTUKHU.
JleiicTBie MarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM. 3aKoH Amrepa.
Onekrpoasurarens. Cuna Jlopenma.

SIBneHUe AIEKTPOMATHUTHON WHAYKIUU. 3aKOH AJIEKTPOMArHUTHON WHIIYKITUH.
[Ipaswiio Jlenma. Camonnmykiust. UHAYKTHBHOCTD. DHEPTUsi MATHUTHOTO TIOJISI.
Hemoncmpayuu

DneKTpu3anus Tel.

B3aumoeiicTBue 3apsHKeHHBIX TEIl.

HarpeBanne npoBOJHUKOB C TOKOM.

Y1,¥3,V5,31,32
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OmnsIT Opcrena.

B3aumMopeiicTBuE TPOBOJHUKOB C TOKOM.

JlelicTBME MarHUTHOTO TOJI Ha POBOJIHUK C TOKOM.
Pabora snexkrpoaBurarens.

SIBneHue 3MeKTPOMAarHUTHON MHAYKIIUH.

JlaGopaTopHsie 3aHATHS
COopka 3JEeKTpUUYECKON TIeTTd M M3MEPEHUE CHJIBl TOKAa M HAIpSHKCHUS Ha ee
Pa3IUYHBIX y4acTKax.

CamocTosTenbHas pabota 00yJarouXxCs

N3y4eHnne peKOMeHI0BaHHBIX HCTOYHUKOB M IUTEPATYPHI IIPH TOATOTOBKE K
MIPOMEXKYTOUHON aTTeCTallU

Brimonmuenue pedepara

IToaroToBKa NMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

Tema 5. Konebanus 1 BOJIHBI

Coneprxkanne yaeOHOTO MaTepraa:

Mexannyeckue KoJjedanuss u BOJHBI. CBoOomHBIe KoyeOanus. Ilepumon,
yacToTa W aMIumMTyda  koneOanmii.  ['apmoHmYeckme — koneOaHUs.
Marematuueckuii W TIPYKMHHBIM MaaTHUKUA. [IpeBpailleHne 5>HEprud Mpu
TapMOHHYECKUX KOJIeOaHUIX.

MexaHUYeCKUE BOJTHBI M UX BHJbL. 3BYKOBBIC BOJIHBI. YJIBTPa3ByKOBBIE BOJIHBI.
YAbTpa3ByK U €T0 UCMOIH30BAaHUE B MEAUIIMHE 1 TEXHUKE.
DJIeKTPOMArHUTHbIe K0J1e0aHUsi U BOJIHBI. CBOOOJHBIE 3IEKTPOMArHUTHBIC
KoJIeOaHMsl.

KonebarenbHpit KOHTYP. dopmyna TomcoHna. BoinyxaeHnssle
3JIEKTPOMarHUTHEIE Kose0aHusI. l'apmonnyeckue 3IEKTPOMAarHUTHBIE
KoJIeOaHms. DNEKTPHUSCKUA pe3oHaHc. IlepeMeHHBIH TOK. DJIEKTpOreHepaTop.
[Monydenue u nepenava snekrposHeprun. [Ipodmembl 3HEProcOepeKeHNUS.
DIIeKTPOMarHUTHOE TioJie. DIIeKTpOMarHUTHEIE BOJIHBL. CkopocTh
JJEKTPOMArHUTHBIX ~ BOJH. [IpWHIOWOBI  pafgnoCBsi3W W TEINEBUACHHUA.
Hcmonk3oBaHne  3MEKTPOMArHUTHBIX ~ BOJIH — Pa3IMYHOTO  JMama3oHa B
TEXHHUYECKUX CPEJICTBAX CBSA3M, MEIHUIIMHE, IPH U3YYCHUU CBOWCTB BEIIECTBA.
CgeToBble BOJHBI. Pa3BuTHE MpencTaBIeHWH O MPHUPOAE CBETa. 3aKOHBI
OTpakKCHUs W TpeloMicHus cBeta. MHTepdepenus ceera. udpakuus cpera.
Judpaknuonnas pemerka. [lomspusanus ceta. Jlucmepcust cBera. JIMH3BL
®dopmyna TOHKOH JIMH3EL. ONTHYECKHE TPHUOOPEI.

Hemoncmpayuu

Konebanus MaTeMaTH4eCKOTO U MPYKUHHOTO MasiTHUKOB,

Pabora anexkrporeneparopa.

W3nydeHne u mpueM AIIEKTPOMArHUTHBIX BOJTH.

V1,¥3,¥5,31,32
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Pannocssise.

Paznoxxenue 6enoro cBeTa B CIIEKTP.
Hutepdhepentus n nudpakmus cBeTa.
OTpaxkeHHe U PEIOMIICHUAE CBETA.
OnTuyeckre npudopBkL.

JlaGopaTopHsie 3aHATHS

CamocTosTenbHas pabota 00yJaromuxcs

N3yueHue pekOMEHI0OBAHHBIX HCTOYHUKOB U JIUTEPATYPBI IPU MOATOTOBKE K
MIPOMEXKYTOUHON aTTeCTAllMU

Brimonmuenue pedepara

IToaroroBka MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BONPOCHI

Tema 6. DneMeHTHI KBAHTOBOM
bm3uKn

Coneprxanne yaeOHOTO MaTepraa;

KBanToBbIe CcBOJiCTBa cBeTa. PaBHOBECHOE TEILIOBOE M3NlydyeHHE. KBaHTOBas
runote3a [lnanka. @otosnexrpudeckuil 3dext. YpaBHeHne DHHIITEHHA IS
BHemHero hotoaddekra. Poton. [laBnenue csera. [lyann3M cBOHCTB cBeTa.
®usuka atoma. Mogenu crpoenust atoma. OmbiTr Pesepdopna. Iloctysarsr
bopa. OOsicHeHme IMHEHYAaTOro CIEKTpa BOAOPOAa HA OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilornomenne u wucmyckaHue cBeTa aroMoM. KBaHToBas
sHeprus. [lpuwHIMN geiicTBUS W HWCMONb30BaHWE Jaszepa. OnTuueckas
CIEKTPOCKOMHSI KaK METO/I M3YUEHHUS COCTaBa BEIIECTBA.

®du3uKa aTOMHOIO fiApa W 3JeMeHTapHbIX 4YacTul. CocTaB M CTpoeHue
aToMHoro siapa. CBOWMCTBa SAEPHBIX CHII. DHEPrHs CBA3M U JE(PEKT Macchl
aroMHOro siapa. PagmoakTWUBHOCTh. Buabl paguoakTHBHBIX MpEeBpallcHUH.
3akoH paAHoakTHUBHOro pacnajga. CBoICTBa HMOHU3UPYIOIIMX  SAEPHBIX
U3My4yeHUH. PaauoakTUBHBIE W3MYy4YEHUs] M HUX BO3JCHCTBHE Ha >KHUBbBIE
OpraHm3Mbl. SlaepHble peakunu. SnepHas sHepreTHKa. DeMeHTapHbIE YaCTUIIHL.
DyHIaMeHTaAJIbHbIE B3aUMOJICUCTBHUS.

Hemoncmpayuu

dotorddexr.

DOTOINEMEHT.

Wsnyuenue nasepa.

JIuneluaTsle CIEKTPHI Pa3INYHBIX BELIECTB.

CUeTurK NOHM3UPYIOMNX H3TydeHHUH.

JlaGopaTopHbIe 3aHATHS:
Jlyanu3m cBOWCTB cBETa

CamocTosTenbHas pabota 00yJarouxcs
N3y4enne pekOMeHI0BaHHBIX HCTOYHUKOB M IUTEPATYPHI IIPH TOATOTOBKE K
MIPOMEXKYTOUHON aTTeCTAIIMU

Y1,V5,31,32
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Brmonnenue pedepara
IToaroToBKa NMCHbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI

Coneprxkanne yaeOHOTO MaTepraa; ¥1,31,32
Crtpoenue u pa3Butne Bcesennoii. Kocmomorns. 3Besnsl. TepmosmepHbBIi
cuHTe3. Monens pacmupsiromeiicss BeeneHHOM.
Iponcxoxaenne CosHeyHO#l cucTeMbl. [IpoToconmHIE W TPOTOMIAHETHBIE
obmaka. OOpaszoBanme ImIaHeT. IIpoOiemMa CyIIECTBOBAHUS BHE3EMHBIX
LIUBUIN3AIUN.
Tema 7. BeeleHHas 1 68 YBOTIONHS CoBpeMeHHas Gu3ndeckas KapTHHA MUpA.
JlaboparopHsbie 3aHATHS
CamocTosTenbHas padboTa 00yJaroIuXxCs
N3ydeHne peKOMEHI0BaHHBIX HCTOYHUKOB U JIUTEPATYPhI IPU MOJATOTOBKE K
MIPOMEXKYTOUHON aTTeCTallU
Brinonuenue pedepara
IToaroTOBKAa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIIPOCHI
Pasznen 2. Xumus. OO1miast 1 HEOpraHU4IecKasi XUMUSL. V2,V4,31,32
Conepxanne yaeOHOTO MaTeprana;
XuMudeckas KapTHHA MHUpa KaK COCTaBHAs YacTh ECTECTBEHHO-HAYYHOU
KapTUHBI Mupa. Poilb XWMHUHM B JKH3HH COBpEMEHHOTro oOimectBa. Homeiimme
JMOCTHKEHHUS XMMHYECKOW HAYKHM B IUTaHE Pa3BUTHS TEXHOJOTHH: XUMHUYECKas
TEXHOJIOTHSI — OMOTEXHOJOTHS - HAHOTEXHOJIOTHSA. [IpUMEHEHHE NOCTHKCHHIMA
Tema 8. Brexere COBPEMEHHOW XMMHUHU B TYMaHHUTApHOH cepe NesTenbHOoCTH 00IIecTBa.
JlaboparopHsbie 3aHATUS
CamocTosTenbHas pabota 00yJarouXxcs
N3ydeHne peKOMEH0BaHHBIX HCTOYHUKOB U IUTEPATYPHI IPU MOATOTOBKE K
MIPOMEXKYTOUHOU aTTeCTallU
Brmonanenune pedepara
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIIPOCHI
Copepxanne yueOHOTO MaTepuana: V1,¥3,31,32

Tema 9. OcHOBHbIE TMOHATHS U
3aKOHBI XUMHUH

IIpenmer xumun. BemectBo. AtoM. Morekyna. XUMHYECKHH dJIEMEHT U (POPMBI
ero cymiectBoBaHus. [IpocTeie U ciioKHBIE BellecTBa. AJTIOTPOITHS U e
MIPUYUHBL.

Hemoncmpayua

Habop Mozernei aToMOB ¥ MOJICKY L.

M3mepenue BemecTBa. OCHOBHBIC 3aKOHBI XUMUU. Macca aTOMOB M MOJICKYIL.
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AtomHas equHHIAa Macchl. OTHOCHUTEIBHBIC ATOMHASI U MOJICKYJIIPHAsI MACCHI.
KonudgecTBo BemecTsa.

ITocrosHHas ABorampo. MomsapHas Macca. 3akoH ABoranpo. MoJSIpHBEIN 00beM
ra3os.

3aKOH COXPaHEHUS MacChl BEIIECTBA.

JlaGopaTopHsie 3aHATHS
Pacders! 10 XumMudeckuM GopmyIiam.

CaMocTosTeNbHas paboTa 00yJarOIIUXCS
N3ydeHne peKOMEHI0BaHHBIX HCTOYHUKOB U JIUTEPATYPHI IPU MOJATOTOBKE K
MIPOMEXKYTOUHON aTTeCTAIIU

Coneprxanne yaeOHOTO MaTepraa: V1,¥3,31,32
Otkpeitue Ilepuomuyeckoro 3akona. Ilepuoanueckas cucTeMa XHUMHUYECKHX
anementoB [I. 1. MenneneeBa kak rpadguueckoe oroopaxkenue [lepuonnyeckoro
3akoHa. [leproanyeckuii 3aK0H M cucTeMa B CBETE YUCHHSA O CTPOCHHH aTOMa.
3aKOHOMEpPHOCTH H3MEHEHHS CTPOCHHSA OJJIEKTPOHHBIX OO0OJOYeK aTOMOB U
XUMHUYECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTaMU MPOCTHIX M CIOXHBIX BEIICCTB.
3nauenue Ilepuoguueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBbl XMMHYECKHUX
. anemeHToB /. 1. MeHaeneeBa s pa3BUTUS HAYKU U MIOHUMAaHUS XUMHUYECKOU
Tema 10. Ilepuoanyeckuii 3aKoH
KapTUHBI MUpa.
u Ilepuoanueckas cucrema
Hemoncmpayusn
XUMHUYeCKuX amementoB J[. H. .
Pazmmanbie hopmer [leproamdeckolt cucTeMbl XUMUYECKUX dmeMeHToB J[. H.
Menneneesa
MeHeneena.
JlaboparopHsbie 3aHATHS
Peakiuu noHHOr0 OOMEHa
CaMocTosTeNbHas paboTa 00yJarOIIHXCS
N3ydenne peKOMeHI0BaHHBIX HCTOYHUKOB M IUTEPATYPHI IIPH TOATOTOBKE K
MIPOMEKYTOUYHON aTTECTaINH
Brinmonuenue pedepara
IToaroToBKa NMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI
Coneprxanne yaeOHOTO MaTepraa: V1,¥3,31,32

Tema 11. CtpoeHue BeliecTBa

IIpupona xumuueckod cBs3u. KoBaneHTHas CBA3b: HEMOJSpHAs U MOJSIPHASL.
Honnas cBs3b. KaTvoHbl u aHHOHBI. MeTajminueckas cBa3b. BogopogHas CBA3b.
B3anMOCBS3b KPHCTAUIMYECKUX PEMIETOK BEIIECTB C PAa3IMIHBIMUA THITAMH
XUMHYECKOH CBSI3H.

Hemoncmpayusn

OO6pa3Ilsl BEMIECTB U MAaTEPHAIIOB C PA3IMYHBIMHU THITAMH XUMUYIECKOHN CBSI3H.

JlaGopaTopHsie 3aHATHS
Tunbl KPUCTAUTMIECKUX PEHIETOK
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CamocTosTenpHas paboTa 00yJarouXxCs

N3yueHue pekOMEHI0BAHHBIX HCTOYHUKOB U JIUTEPATYPHI IIPU MOATOTOBKE K
MIPOMEXKYTOUHON aTTeCTallU

Brimonmuenue pedepara

IToaroroBka MUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BONPOCHI

Tema 12. Bona. PactBopsl

Coneprxanne yaeOHOTO MaTepraa:

Boma B mpupone, ObITy, TeXHUKE M Ha mpou3BojcTBe. Dusmveckne u
XUMHYECKHAE CBOMCTBA BOJIBL. 3arpsI3HUTEIN BOJIBI M CIIOCOOBI OUMCTKU. JKecTkas
BOJIa U €€ YMSTUCHHUE.

OnpecHeHnue BOJABI. ATperaTHbIE COCTOSIHUSI BOJBI M €€ MEepeXoJbl U3 OJHOTO
arperaTHOro COCTOSIHUS B JIPYTO€.

PacTBopeHue TBEpBIX BEIECTB U ra30B. 3aBUCUMOCTh PACTBOPUMOCTH TBEPJIBIX
BEIICCTB U Ta30B OT TeMIeparypbl. MaccoBasl JIONsl BEIIECTBA B PACTBOPE Kak
croco0 BBIPKEHUS COCTABa PacTBOpA.

Hemoncmpayusn

dusndeckre CBOMCTBA BOJIBI: TOBEPXHOCTHOE HATSHKCHUE, CMAaYHBaHUE.

JlaGopatopHble 3aHATHUS

CamocTosTenbpHas pabota 00yJarouXxCs

N3ydeHne peKOMEH0BaHHBIX HCTOYHUKOB U IUTEPATYPHI IPU MOJATOTOBKE K
MIPOMEXKYTOUHOU aTTeCTallU

Brmonanenune pedepara

IToaroTOBKAa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIIPOCHI

Y1, ¥2,¥5,31,32

Tema 13. XuMudeckre peakiinu

Copepixanne yueOHOTO MaTepuana:

ITousTHE 0 XUMUYIECKOH peakmuu. THITEI XUMUYIECKUX peakiuii. CKOpoCTh
peaknuu 1 HaKTOPHI, OT KOTOPBIX OHA 3aBUCHT. TeroBo A (HEeKT XUMHIECKOH
peaknuu. XUMAYECKOE PABHOBECHE U CIIOCOOKI €r0 CMEIICHUS.
Hemoncmpayuu

XHUMHUYECKHE PEAKIIH C BBIIEICHUEM TETIOTHI.

O0paTUMOCTh XUMUYECKHIX PEaKIIH.

JlaGopatopHble 3aHATHUS
Brmsiaue paznnaHbiX GaKkTOPOB Ha CKOPOCTh XMMHYECKUX PEAKIIHA

CamocrosTenpHas paboTa 00yJaronuxcst

N3ydeHne peKOMEH0BaHHBIX HCTOYHUKOB U JIUTEPATYPHI IPU TOJATOTOBKE K
MPOMEKYTOYHON aTTECTaINH

Brmonanenune pedepara

[ToIroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI

Tewma 14. Heopranuueckue

CopepixaHue yueOHOTO MaTepuana:

¥1,¥2,¥3,¥5,31,32
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COCIUHCHUA

Kuaccuduranusi HeOpraHM4ecKux coeJWHEHWH M MX cBoiicTBa. OKCHIBI,
KHCIIOTEI, OCHOBAHMS, COJH. XHMHUYCCKHE CBOICTBAa OCHOBHEIX KJIAacCOB
HEOPTaHWYCCKUX  COCIMMHCHWH B  CBET€ TEOPHH  DIICKTPOIUTHUCCKOU
nuccormanuu. [lonsarue o ruaponuse coneid. Cpena pacTBOPOB CONEH: KUCHas,
HelTpanbHas, menoyHas. Bonopoausiii nokaszarens pH pactBopa.

MeTtaaasl U HeMeTaWabl. Metamiel. OOmue Qu3ndeckne M XUMUYCCKHE
CBOIMCTBa METAJIOB, OOYCJIOBIICHHBIE CTPOCHHEM aTOMOB W KpPHCTAIJIOB H
MOJIOKEHUEM METAJUIOB B AJICKTPOXUMHUYECKOM psiy HampspkeHuid. OOrue
crocoObl mojiyueHuss MetautoB. CrutaBel: 4epHble M LBeTHbIe. Koppo3us
METAJIIOB M CIIOCOOBI 3aIlUTHI OT HEE.

Hemeramnel, OOmass xapakTepUCTHKA TJIAaBHBIX MOATPYI HEMETAUIOB Ha
npumepe rajJor¢HOB. OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC CBOMCTBA
HEMETAJIOB.

Baxnefime coelMHEHUS METAJUIOB U HEMETAJJIOB B TIPUPOJIE U XO3SIHCTBEHHOM
JIEATEIPHOCTH YEJOBEKa. 3allluTa OKPYXKAIOIIeH Ccpeasl OT 3arps3HEHHA
TSOKETTBIME METaJUTaMH|, a30Ta, CEPhI, YIIIepoIa.

Hemoncmpayuu

BzaumogeiictBre MeTaluUIOB ¢ HeMeTalulaMu (IIMHKA C CEpPOW, aTFOMUHUS C
H00M), pacTBOpPaMH KUCJIOT U IIEJTOYCH.

T'openne MeTatoB (IMHKA, JKeJie3a, MarHus) B KUCIOPO/IE.

B3aumopeiicTBuEe a30THOM U KOHIEHTPUPOBAHHOM CEpHOI KUCIOT C MEABIO.
BoccranoBuTenbHbIE CBOMCTBA METAJIIOB.

XHUMHAYECKHE CBOMCTBA COCIUHCHUN METAJIOB.

JlaGopaTopHsie 3aHATHS

CamocTosTenbpHas paboTa 00yJaroIuXxCs

N3ydeHne peKOMEH0BaHHBIX HCTOYHUKOB U IUTEPATYPHI IPU MOJATOTOBKE K
MPOMEXYTOUHON aTTeCTallMU

Brmonaenune pedepara

IToaroTOBKAa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOPOCHI

Pazgen 3. Xumus. Opranuueckast XuMUs.

Tema 15. Opranuyeckue COeIMHEHUS

Coneprxanne yaeOHOTO MaTepraa;

OcHOBHbIE TIOHAAITUSI OPraHMYecKOll XUMHH W TeOpHUsl CTPOEHUs
opranmvyeckux coenuHeHmii. [lonstue w3oMepun. Bunbl u3zomepuu:
CTpyKTypHas (YTJIEPOJHOTO CKelleTa, TOJOXCHHS KPaTHOM CBSA3M WIIU
(hyHKIIMOHATBLHOW TPYIIIEI), TPOCTPaHCTBEHHAs. MHOT000Opa3ue

OpPTaHMYECKUX COCTUHCHHIA.

YraeBomoponnl. [lpenensHple W HempeaenbHbIE YriieBoaopoasl. CTpocHme

¥12,¥3,31,32
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YIJIEBOOPONIOB,  XapaKTepHbIE XUMHYECKHE CBOMCTBAa  yIJIEBOJOPOJIOB.
[IpencraBuTenu  yriaeBoAOpOINOB: METaH, OSTHIEH, aleTWIeH, OCH30I.
IlpumeneHue  yrjaeBOJOpOJOB B  OpPraHMYEecKOM  CcHHTe3e.  Peakius
nonauMepusauun. Hedtb, ra3, KaMeHHBIH yrojib — MPUPOAHBIC HCTOUHUKH
YIIIEBOIOPOJIOB.

Kucaoponconep:xamue opranndyeckue BemiecTBa. CrnupThl, KapOOHOBBIE
KHACJIOTBI W CIIOXHBIE S(QUPBL: UX CTPOSHHE MW XapaKTepHbIE XUMHUYCCKUE
cBoiicTBa. [IpeacTaBuTenu KHCIOPOACOAEPKAIINX OPraHUYECKUX COEAWHEHMI:
METHJIOBBIN M STHIJIOBBIA CIIUPTHI, TIUIEPHH, YKCYCHas KHCI0Ta. MBILIa KaK cOJId
BBICIIMX KapOOHOBBIX KHCIIOT. JKHPBI KaK CIOXKHBIE d(HPHI.

YTaeBopl: TI0K03a, KpaxMaJl, IeJUTI0I03a.

A3oTcoaep:kaliue OpraHuvyeckue coeAWHeHUusl. AMHHBI, AMHUHOKHCIIOTHI,
oenku. Ctpoenue u Ouosiormueckas QyHKIMS OeNKoB. XHUMHUECKHUE CBOMCTBA
OenkoB. ['eHeTHUeCKas CBSI3b MEXKIy KJlacCaMH OPraHMYECKUX COSANHEHHH.
Hemoncmpayuu

[Mony4yeHne >TUIICHA W €rO B3aUMOJICHCTBUE C PACTBOPOM TEepMaHraHaTa Kajws,
OpOMHO¥ BOJIOH.

Peakuus nmonmy4yeHus: yKCyCHO-3THIIOBOTO 3dupa.

KauectBeHHas peakius Ha TIHIECPYH.

IIBeTHBIC peakiuy OCIIKOB.

Inactmacest m BosokHa. [loHsTne o mimactMaccax. TepMmorulacTH4YHBIE WU
TEPMOpEAKTUBHBIE TONMUMEpPhl. OTHENbHBIE NPEICTABUTENN CHUHTETHUYECKUX WU
HCKYCCTBEHHBIX MTOJIUMEPOB:

(heHon0pOpMabICTUAHBIE CMOJIBI, TOJTHBUHUIXIIOPHI, TE(PIIOH, TSTUTYION/I.
[lonatHe © XWMHUYECKHMX BOJOKHaX. HaTypajbHble, CHHTETHYECKHE U
UCKYCCTBEHHbIC BOJIOKHA. OTIENbHBIC NPEICTABUTENIM XUMHUYCCKHX BOJIOKOH:
arieraTHoe (TpUAIIETATHBIA INENK) W BUCKO3HOE BOJIOKHA, BHHWIXJIOPHUIIHBIE
(XJ10pUH), TOMUHUTPWIbHBIE (HUTPOH), TOJMAMHUIHBIE (KallpoH, HEHIOH),
noau3(UpHBIE (JaBcaH).

Hemoncmpayusa

PazniuHble BUIBI IJIACTMACC U BOJIOKOH.

JlaGopaTopHbie 3aHATHS

CaMocTosTeNIbHAsS paboTa 00YYArOIIHXCS
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N3ydeHne peKOMEH0BaHHBIX HCTOYHUKOB U JIUTEPATYPHI IPU TOJATOTOBKE K
MIPOMEKYTOUYHON aTTECTaINH

Brmonaenune pedepara

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIIPOCHI

Tema 16. Xumus u >xu3Hb

CopepxaHre yueOHOTO MaTepuana:

XuMusi W OpPraHu3M 4YesiOBeKa. XHUMUYECKUE DIEMEHThl B OpraHU3ME
yenoBeka. Opranndeckrie ¥ HeoOpraHmdecKkue BemecTBa. OCHOBHBIE KHU3HEHHO
HEOOXOIMMBIE COSTMHCHUSI:

OCIIKH, YTICBOJIBI, KHUPbI, BATAMUHBL. YTJIIEBOJIbI — IJIaBHBIA UCTOYHHUK SHEPTUU
opraam3ma. Ponb KHpOB B OpraHuzMe. XOJIECTEPUH U €r0 POJb B 3/I0POBBE
YeloBeKa.

MuHepanbHble BEIIECTBA B TPOAYKTaX MUTAHUS, THINEBbIC JOOABKU.
CoOanancupoBaHHOE MTUTAHUE.

Xumusi B 0bITy. Boma. KadecTtBo BOmbpl. Moromme W YHUCTSIINE CPEICTBA.
[TpaBuiia 6e3o0macHON pabOTHI CO CPECTBAMU OBITOBOM XMMHHU.

JlaGopaTopHsbie 3aHATHS

CamocrosTenpHas paboTa 00yJaronuxcst

N3ydeHne peKOMEH0BaHHBIX HCTOYHUKOB U JIUTEPATYPHI IPU OJATOTOBKE K
MIPOMEKYTOYHON aTTECTaINH

Brmonnenue pedepara

[ToiroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI

¥2,¥4,Y5,31,32

Pasgen 4. buonorus

Tema 17. buonorus - COBOKYIHOCTh
HayK O >XMBOM mnpupojae. Meroasl
HAy4YHOTO MO3HAHMS B OMOJIOTHH

Copepxanne yueOHOTO MaTepHana:

JKuBast mpupoja Kak OOBEKT HM3YyYeHHs] OHONOTHU. METOJAbl HCCIeTOBAHUS
KUBOH mpupoabl B Owuonormu. OmnpeaencHue XU3HU (C TMPHUBICYCHHEM
MaTepuana u3 pa3ienoB (PU3NKU U XUMHH). Y POBHHU OPTaHU3AINN YKU3HH.
Hemoncmpayuu

YpoBHH OpraHu3aIiy KU3HU.

MeTo/TbI TTO3HAHMSI JKUBOU TPUPOIBI.

JlaGopaTopHsbie 3aHATHS

CamocTosTeNbHas paboTa 00yJarOIIHXCS

N3yueHre peKOMEHI0BAHHBIX HCTOUHHKOB U JIUTEPATYPHI MPH MOATOTOBKE K
MPOMEKYTOYHOM aTTecTalnu

Brinonuenue pedepara

[ToiroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI

¥2,¥4,31,32

Tema 18. Kinetka

Copepxanne yueOHOTO MaTepuana:

¥1,¥2,¥3,¥5,31,32
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Uctopus uzydenust kiaetku. OCHOBHBIC MOJIOKEHUS KJICTOYHOM Teopuu. Kierka
- CTPYKTYpHO-(DYHKIIMOHATbHAS (JIEMEHTApHAS ) SIUHHIIA KU3HU.

Crpoenne xinetku. [IpokaproTs! 1 3yKaprOTHl — HHU3IINE U BBICIINE KIETOYHEIC
opraHu3mMbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KIJIETKH 3YKapHuoOT.
[loBepxHocTHBIN ammapaT. CXeMaTHYHOE OMMCAHHE KUIKOCTHO-MO3aMYHON
MOJIEJTH KJIETOYHBIX MEMOpaH.

HuromnmazmMa — BHYTPEHHSSA Cpela KIETKH, OpraHoWIsl (OpTraHeJUIb).
Knerounoe siapo. @yHKuMs siapa: XpaHEHHE, BOCIPOW3BEICHHE M Iepeaada
HACJIEICTBEHHON HWH(OPMALNN, PEryisiuid XUMHYECKOH aKTHBHOCTH KIIETKH.
CrtpykTypa U QYHKIIHA XPOMOCOM. AYTOCOMBI 1 TIOJIOBBIE XPOMOCOMBI.
MartepuanbHOE €IUHCTBO OKPYXAIOIIET0 MHUpa U XMUMHUYECKUN COCTaB JKUBBIX
OpTraHU3MOB. Buonornueckoe 3HAUYCHHUE XUMUYECKUX  JJIEMEHTOB.
Heopranmueckue BemecTBa B cOCTaBe KJIETKH. Poib BOABI Kak pacTBOPHUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpEHHEH cpeasl OpraHu3MoB. Heopranumueckue
WOHBI. YTJICBOABI U JUMHJBI B KiIeTKe. CTPYKTypa u Ouoorndyeckue QPyHKIUN
0cIKOB. AMHHOKHCIOTRI — MOHOMEpPHI OenkoB. CTpocHHE HYKICOTHIOB U
cTpyKTypa nonuHykieotuaasix reneit JJHK u PHK, ATO.

Bupycsl u Oaktepuodaru. HeknerouHoe crpoeHue, KM3HEHHBIH LUK U €ro
3aBHUCHUMOCTh OT KIJIETOYHBIX (opMm Ku3HU. Bupycet — Bo3Oynurenn
WHQEKIIMOHHBIX  3a0boNeBaHWil; TMOHATHE 00  OHKOBHpycax. Bupyc
ummyHozaeduiura yenoseka (BUY). [Mpopunakruka BUY-unpexym.
Hemoncmpayuu

CrpoeHme MOJIEKYIIBI OerTKa.

Crpoenne monekynsl JIHK.

CrpoeHue KIEeTKH.

CtpoeHue KIeTOK MPOKapHOT U SYKAPHOT.

CrpoeHmue BUpyca.

JlaGopaTtopHble 3aHATHUS

Habmionenue kieTOok pacTeHMH W JKMBOTHBIX IOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax 1 X OMHCaHHE.

CpaBHeHHE CTPOEHUS KJIIETOK PACTEHHUI U )KUBOTHBIX.

CamocTosTenbpHas pabota 00yJarouXxCs

N3yueHue pekOMEHI0BAHHBIX HCTOYHUKOB U JIMTEPATYPHI IPU MOATOTOBKE K
MIPOMEXYTOUHON aTTeCTAllMU

Brimonmuenue pedepara

IToaroroBka MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BONPOCHI

Tema 19. Opranuzm

Coneprxanne yaeOHOTO MaTepraa:

Opranms3m - equHoe Tenioe. MHoroob6pasue oprann3mMoB. OOMEH BEIIECTBOM U

Y1,¥2,¥3,¥5,31,32
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SHEprueil ¢ OKpyKaroled cpelod Kak HeOOXOAMMOE YCIOBHE CYIIECTBOBAHMUS
JKUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEACHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH
KUBBIX OpPraHuU3MOB. JleneHne KIETKM — OCHOBa pOCTa, Pa3BUTHS U
pasMHOKEeHUs1 opraHu3MoB. becmonoe pasmHoxenue. IlomoBoii mporecc u
MoJI0BOE pa3MHOKeHHe. OII0I0TBOPEHKE, €TO0 OMOJIOTHYECKOe 3HaUYSHHE.
ITonsTre 00 WHAWBHIYaTbHOM (OHTOTEHE3), SMOPHOHATHHOM (IMOpHOTEHE3) U
NOCTAMOPUOHAIEHOM Da3BUTHH. VHIMBHIyanbHOE Pa3BHTHE YEJOBEKa M €ro
BO3MOJKHBIE HAPYIICHUS.

OO0mue mpeacTaBIeHUs O HACIEACTBEHHOCTH M M3MEHUYMBOCTH. | eHeTmueckas
TEPMUHOJIOTHSI ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH HacyieoBaHusa. HacnemoBaHue
NpU3HAKOB y u4enoBeka. [lomoBele XpoMocombl. CLEMIEHHOE € MOJOM
HacienoBanre. HacmexcTBeHHble OONE3HM YENOBEKa, WX NPUYUHBI U
npodunakTrka. CoBpeMEHHbIE IPEICTABICHHS O TeHE U TEHOME.

'eHeTnueckre 3aKOHOMEPHOCTH M3MEHUMBOCTH. Kiaccudukamms —Qopm
M3MEHYHMBOCTH. BiusiHuEe MyTareHoB Ha OPraHU3M YelIOBeKa.

IIpenmer, 3amaum W METOABI CENEKIUH. | eHEeTHYeCKHe 3aKOHOMEPHOCTHU
cenmexkuuu. Yuenune H. WM. BaBwmoBa o0 wmeHTpax MHoOrooOpasus U
MIPOUCXOXKIEHUSI KyJIbTypHBIX pacTeHuil. buorexnomorus, ee HOCTHKEHUS,
MIEPCIIEKTUBEI Pa3BUTHSI.

Hemoncmpayuu

OOMeH BellecTB ¥ PEBPALICHUE SHEPTHU B KIIETKE.

Jlenenue KIeTKU (MHTO3, MEHO3).

Crioco0bI 0€CII0IOro pa3MHOKEHUS.

OnnoaoTBOpEeHHE Y PACTEHUH U )KUBOTHBIX.

WNHanBuayansHoOe pa3BUTHE OpraHU3Ma.

Hacnencreennsie 00s1e3HA YeTTOBEKA.

Bimsiaue ankoronusma, HapKOMaHUH, KypEHUS Ha HACIECTBEHHOCTD.

Myrtanumn.

MonnprkannoHHast T3MEHIHBOCTb.

LenTpsl MHOT0OOpa3us ¥ NPOUCXOXKACHNUS KYJIbTYPHBIX PACTCHHH.
HUckyccTBeHHBIH 0TOOD.

WccnenoBanus B 001acTi OMOTEXHOIOTHH.

JlaGopaTopHsbie 3aHATHS

Pemenuie aneMeHTapHBIX TEHETHYECKUX 3a/1a4.

AHanu3 W OIICHKA dTHYECKUX aCIEKTOB Pa3BUTHUS HEKOTOPHIX HCCIEIOBaHUU B
OMOTEXHOJIOTHH.

CaMocTosTeNIbHAsS paboTa 00YYArOIIHXCS
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N3ydeHne peKOMEH0BaHHBIX HCTOYHUKOB U JIUTEPATYPHI IPU TOJATOTOBKE K
MIPOMEKYTOUYHON aTTECTaINH

Brmonaenune pedepara

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIIPOCHI

Tema 20. Bun

CopepxaHre yueOHOTO MaTepuana:

DBOJIOIMOHHAS TEOPHUS U €€ POJIb B OPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-
Hay4yHO! KapTuHbl Mupa. Bupu, ero kputepuu. Ilomymnsiuusi Kak CTpyKTypHas
equHuIa BuAa U dBomonuu. CHUHTETHYEcKash TeopHusl 3BOJOLMU. JIBUXKyIue
CHWJIBI 3BOJIIOIIMH B COOTBETCTBHM C CUHTETHYEeCKOU Teopuei »omonuu (CTD).
I'eneTnyeckure 3aKOHOMEPHOCTH 3BOIIOIMOHHOTO MTPOIIECCa.

Pesynprater sBomommu. CoxpaHeHWe MHOrooOpasWsi BHIOB Kak OCHOBA
ycTOH4MBOTO  pa3BuTus  Owocdepbl.  [lpuynHBI  BBEIMHpaHUS  BUJIOB.
buonornyeckuit mporpecc U OMOTOTHIECKUN perpecc.

['umoTe3sr MPONCXOXKACHHS )KU3HH. Y CJIOKHEHHE JKUBBIX OPTaHU3MOB Ha 3emiie
B IIPOLIECCE PBOJIOLUMU. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTHU. JlokazarenbcTBa
POJZICTBa YeNOBEKa ¢ MIICKOITUTAIOIIUMH KUBOTHBIMU. DKOJIOTUYECKHE (DAKTOPHI
aHTPOTIOTeHEe3a: YCIOKHEHNE MOMYISIIIMOHHON CTPYKTYPHI BHIA, U3TOTOBJICHUE
opyAuil Tpyaa, Mepexo] OT PACTUTEIBHOIO K CMEIIAHHOMY THITY MUTAHUA,
ucronb3oBaHue  orus. [losiBieHMe  MBICIUTENBHOM  NEATENBHOCTH U
YyJeHopa3/ieabHoN peur. [IporucxoxkaeHne 4eaoBeYecKux pac.

Hemoncmpayuu

Kpurepun Buza.

[omymnsiiys - CTPYKTypHas eIMHNLIA BUAA, €AUMHUIA SBOIOIHH.

JIBMOKyIIHE CHITBI DBOJIOIHH.

Bo3HukHOBEeHUE 1 MHOTOOOpa3He MPUCITOCOOJICHUH Y OPTaHU3MOB.

Penkue u ucuesaromue BUIBL.

JIBrOKyIIHEe CHITBI aHTPOIIOTEHE3a.

IIpoucxoxaeHue yenoBeKa U YEIOBEUECKUX pac.

JlaboparopHsbie 3aHATUS

Omnucanne ocodOeli Bra Mo Mop(oI0rHiecKOMY KPUTEPHIO.
AHaIu3 ¥ OIIEHKa Pa3IMYHBIX TUTIOTE3 TIPOUCXOKIACHUS JKU3HH.
AHanu3 ¥ OIICHKA Pa3INYHBIX TUTIOTE3 MTPOUCXOXKJICHUSI YSIIOBEKA.

CamocTosTenbHas padboTa 00yJaroIuXCs

N3y4enne peKOMeHI0BaHHBIX HCTOYHUKOB M IUTEPATYPHI IIPH TOATOTOBKE K
MIPOMEXYTOUHON aTTeCTallMU

Brimonmuenue pedepara

IToaroroBka MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIPOCHI

V1,¥3,31,32

Tema 21.9K0cHuCTEMBI

Coneprxkanne yaeOHOTO MaTepraa:

Y1,V¥,V5,31,32
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[IpenMer u 3amaun SKONOTHU: YIeHUE 00 SKOJIOTHYECKUX (PaKTOpax, yUYCHHE O
coolmiecTBax OpPraHU3MOB, ydeHHe O Ouocdepe. Dkosormueckue (akTopsl,
0COOCHHOCTH WX BO3JICHCTBHUS. DKOJIOTHYECKAs XapaKTeprucTrKa Bua. [loHsITHE
00 sKoNornveckux cucreMax. Llenu nmutanwus, TpohUIeCKre ypOBHH.
BuoreoneHo3 kak »skocucteMa. bHOIGHO3 W OHOTONM Kak KOMITOHCHTHI
OmoreoreHo3a.

buocdepa — rimobanbras sxocucrema. Yuenue B. WM. Bepraackoro o 6uocdepe.
Ponp xuBbIX opranuzMoB B Ouocdepe. bruomacca. buonornueckuit kpyroBopot
(ma mpumepe KpyroBopoTa yriepoaa). OCHOBHEIC HAaINpaBICHUS BO3ICHCTBHUS
YyesoBeKa Ha Ouocdepy.

TpaHnchopMarusi  eCTECTBEHHBIX — JKOJOTHUYeckuX cucreM. (OcobOeHHOCTH
arpo3KOCUCTEM (arporeHO30B).

Hemoncmpayuu

Dkosnorudeckre GakTOphl U UX BIMSIHUE HA OPTaHU3MBI,

MeXBUIOBBIC OTHOIIICHUS: TAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIIHS, CUMONO3.
SIpycHOCTB paCTUTENLHOTO COOOINECTRA.

KpyroBoport yraepoaa B 6uocdepe.

3anoBeJHUKY U 3aKa3HUKU Poccuu.

JlaGopaTopHsbie 3aHATHS

CamocTosTenbHas padboTa 00yJaroIuXxCs

N3y4eHne pekoOMeHI0BaHHBIX HCTOYHUKOB M IUTEPATYPHI IIPH TOATOTOBKE K
MPOMEXKYTOUHON aTTeCTAIMU

Brimonuenue pedepara

IToaroTOBKa NMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOTIPOCHI

HpOMe)KyTO‘-IHaH aTTeCTanusa

3ammrTa JoMamHel KOHTPOJIbHONW PaboTHI

CamocrosiTenpHas padota o0ydaronuxcsi B GopMe BBIMOTHEHUS
JIOMAIIIHEH KOHTPOJIBbHOW paboThI

30

HuddepennmpoBannbliii 3aueT

Bcero

175
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3. YCJI0OBUS PEAJIMZAIIUUA ITPOTI'PAMMBI INCHUAITIJINHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY

o0ecre4yeHn 1o
HanmMeHnoBanne y4eOHBIX
No KaOWHETOB, TabopaTopui, OcHaleHHOCTh Y4eOHBIX KaGHHeTvOB, naboparopuii,
. MacCTepCKHUX U APYTUX MacTepCKHX U IPYrUX MOMEIIEHUN AJIsl peaan3anuu
MMOMENICHUH AJI peann3aliuu 0011
OOIl
102 KabuHeT ecTeCcTBO3HAHUS PaGouee mecto mpenonaBarens; Mmedenb
1 ydeHUYecKas; 10CKa; mKad A HATJISTHBIX
mocoOuii; OaHHEPHI
235 Kadenpa IlpaBa u OducHble CTOIBI C AUUKAMH, KOMIIBIOTEPHOE KPECIO
OpraHu3aIHU COIUAIBLHOTO Ttuma «PyKoBOaUTENbY; CTYJ OQUCHBIA MATKHIA;
o0ecrieyeHus; mkad opUCHBIHN U1t OyMar; CTeIUTaXH JUIs XpaHEHHSI
) Kadenpa DxonHomuku u OyMmar Ha MeTaJIJTNYEeCKOM KapKace; KOMIbIOTEPbI
OyXraJTepcKoro y4era; MEPCOHANBHBIE C YCTAHOBJICHHBIM IIPOTPAMMHBIM
Kadenpa OOumx nuciuruimH obecrieueHneM; MPUHTEPHI; ckanep, MDY
cpeaHero npoQeccuoHaIbHOro TereOHHBIE anmapaTsl
00pa3zoBaHMs
107 JlabopatopHasi kabuneTta PaGouee mecto npenoaasarens; Mmedenb
3 €CTECTBO3HAHUS yUeHHUYeCcKas; Jo0CKa JUIsl MUCbMa MEJIOM;
naboparopHoe 000pyTIOBaHUE

3.2. O6pa3oBaresibHbIEe TEXHOJOTMH, HCIOJIb3YyeMble MPU OCYIIeCTBICHUN
00pa3oBaTeJbHOI0 MpoLecca Mo AUCHUIIUHE

o0ecrneyeHus

Jlist

Ka4yC€CTBCHHOI'O

o0pa3oBaTeIbHOTO  TIpolecca

MPUMEHSIIOTCS CJIEIYIOIINE 00pa30BaTEIbHbIE TEXHOIOTUHU:
TpaguUMOHHBIE: TPAAWLIMOHHAS JICKUHUS, JICKUHUSA-TIPE3EHTALUSA, JEKIUs-
JAAJIOT, TPAKTUYECKOE 3aHATHE C YCTHBIM OMPOCOM, TECTUPOBAHUE;
WNHTepakTuBHBIC ¥ WHHOBAIIMOHHBIE: MPOOJIEMHBIC JICKITUHU, JEMOHCTPAINH

U Jp.

3.3. UudopMaumroHHoe odecnevyeHue 00yueHmst

3.3.1. OcHOBHBIE HUCTOYHUKH

1. EcrectBo3nanue. 10 kiacc. YueObnuk. bazossiii ypoBens. ®I'OC/ 1.1O.
Aunexcammna, K.B. I'ataktnonos, WU.C. Jmutpue MznarensctBo: [Ipocseiienune
2018.

2. EcrectBo3nanme. 11 kmacc. Yuebnuk. bazoswiii ypoBeras. ®I'OC N.IO.
AunekcamuHa, A.B. Jlsnnes, M.A.Illatanos, 3narensctBo: [Ipocsemienne,2018.
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3.3.2. JIonoJIHUTE/IbHbI€ HCTOYHUKHU

1. Caenxo O. E. EctectBo3Hanue: yueoHoe nocodue / O. E. Caenko, T. II.
Tpymuna, O. B. Apytionsn. - M.: KHOPVYC, 2017. - 364 c. (Cpenuee
npodeccuoHaibHOE 00pa30BaHue);

2. Cypuxos, B. B. EctecTtBo3nanue: ¢usuka : yuebHoe nocodue s CIIO /
B. B. CypukoB. — 6-¢ u3a., ucnp. u non. — M. : U3garensctBo FOpaiit, 2018. —
143 ¢. — (Cepus : IIpodeccuonansnoe oopazoBanue). — [ISBN 978-5-534-06437-
7. Pexxum moctyma: https://biblio-online.ru/book/estestvoznanie-fizika-412254;

3. EcrectBo3nanue : yuebnuk misi CIIO / B. H. JlaBpunenko [u ap.] ; mox
pen. B. H. JlaBpunenko. — 5-e uzn., nep. u gon. — M. : U3parensctBo FOpaiit,
2019. — 462 c. — (Cepus : IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-05090-5. Pexum moctyma: https://biblio-online.ru/book/estestvoznanie-
428016

3.3.3. Ilepevyenb unpopmMannoOHHbIX pecypcoB ceTn «AHTEpHET»

1.  www.class-fizika.nard.ru («KnaccHas mocka ajis 1:0003HaTEIBHBIX)).

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

3.  www.interneturok.ru  («Bugeoypokun 1o mpeameTaM  IIKOJbHOU
IPOTrPaMMBbID» ).

4.  www.chemistry-chemists.com/index.html  (37IeKTpOHHBIM  KypHaI
«XUMUKHU U XUMUS»).

5. www.pvg.mk.ru (omumnuana «[lokopu BopoOreBbI TOpBI»).

6. www.hemi.wallstru («Xumusa. OOpazoBaTenbHBIH  caT IS
IIKOJIbHUKOB) ).

7.  www.alhimikov.net (OGpa3oBaTenbHBIN CAUT IS IIIKOJIEHUKORB).

8.  www.chem.msu.su (OnekTpoHHas OMOIMOTEKA 10 XUMUH).

9.  www.hvsh.ru (kypHan «XuMHS B IITIKOJIE» ).

10. www.hij.ru (kypHan « XUMUS U KUAZHBY).

11. www.biology.asvu.ru (Bcst 6uonorus. CoBpemeHHast OMOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Enunoe OKHO J0CTyTa K
o0Opa3oBaTelbHBIM pecypcam MHTepHETa 1o OnoIoTHHn).
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA

JUCHMILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUYeHMSsI

PesynbraThl 00ydeHus

@DopMBI U METOBI KOHTPOJIS U
OIICHKHU

3HaHUE CMbICIa TMOHATUM: €CTeCTBEHHOHAYYHBIM METO]
MO3HAHMSI, DJIEKTPOMArHUTHOE TI0J€ W DJIEKTPOMAarHUTHBIC
BOJIHBI, KBAaHT, JBOJNIONHS BceneHHO#, OONBIIONH B3pHIB,
CosiHeYHasi cHUCTEMa, TaJlAKTHUKA, MEPUOJUYECKUN 3aKOH,
XUMHUYECKasl CBSI3b, XMMHUYECKasi PEaKIHs, MaKpOMOJIEKYJa,
Oenok, KaranmuzaTop, ¢epmeHT, auddepeHnranys KIEToK,
JHK, Bupyc, 6uosnornueckas 3BOJIONUS, OnopazHoobpasue,
KJIETKa, OPTaHu3M, TOMYJISIINS, SKOCUcTeMa, Onocdepa

- TECTHUPOBaHUE
- OIICHKA 32 JOMAIIIHIO0
KOHTPOJIBHYIO paboTy (aJis
3204HOM (HOpMBI OOyUCHHST)
- KOHTpOJIbHas paboTa

- pedepar

3HaHuEe BKJIAJa BEIMKUX Y4YeHBIX B (OpMHpPOBaHUE
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MHUpa.

- KOHTpOJIbHas paboTa

- OLIEHKA 3a JOMAIIHIO0
KOHTPOJILHYIO paboTy (ams
3a09HOM (OpMBI OOYICHUS)

- pedepar

YMeHue TOpHUBOIUTH MPUMEPHl  AKCIEPUMEHTOB  W/WIH
HaOroeHuii, OOOCHOBBIBAIOIIMX: ATOMHO-MOJEKYIISIPHOE
CTPOEHHE BEIEeCTBA, CYIIECTBOBAHHE JIIEKTPOMATHUTHOTO
HOJIST U B3aUMOCBSI3b DJIEKTPUYECKOTO M MAarHUTHOTO MOJIEH,
BOJIHOBBIE W KOPIIyCKYJISIpHBIE  CBOICTBa  CBeTa,
HEOOPATHUMOCTh TEIUIOBBIX MPOIIECCOB, pa30eraHne ralakTHK,
3aBHCHUMOCTh CBOMCTB BELIECTBAa OT CTPYKTYpPhl MOJIEKYIL,
3aBHUCUMOCTh ~ CKOPOCTM  XHMHYECKOH  peakuuu  OT
TEMIEPATYPhI U KAaTAIU3aTOPOB, KIETOYHOE CTPOCHHUE JKUBBIX
opranusmoB, posb JIHK kak Hocurtens HacieIcTBEHHOU
uH(pOpMallMK, HBOJIIOLUIO >KUBOW MPHUPOABI, NpPEBpaIICHUS
DHEPIUU U BEPOATHOCTHBIM XapakTep MPOLIECCOB B KUBOU U
HEXHBOW NMPUPOJIE, B3aUMOCBSI3b KOMIIOHEHTOB 3KOCHCTEMBI,
BJIMSIHUE JIEATEIbHOCTH YEIOBEKa Ha YKOCUCTEMBI

- TECTUPOBaHUE
- OIICHKA 32 JOMAIITHIO0
KOHTPOJIbHYIO paboTy (s
3a09HOM (OpMBI OOYICHUS)
- KOHTpOJIbHas paboTa

- pacu€THo-rpaduvecKre
paboTHI

- peleHue 3aaa4q

YMeHue OOBSCHATH MNPHUKIATHOE 3HAYEHHWE BAKHEHIINX
JOCTHKEHUI B 00JaCTH €CTECTBEHHBIX HAyK JIA: Pa3BUTHS
HHEPreTUKH, TPAHCIOPTAa M CPEIACTB CBSI3M, IOJyYEHUS
CUHTETUYECKHX MATE€pUalOB C 3aJaHHBIMH CBOWCTBAMH,
co3maHusi ~ OMOTEXHOJIOTHi,  JIYeHUS  HWHQPEKIMOHHBIX
3a00J1eBaHUM, OXpaHbl OKPYKAIOIICH CPeIbI

- TECTUPOBaHUE
- OIICHKA 32 JOMAIIIHIO0
KOHTPOJIBHYIO paboTy (aJis
3209HON (hOPMBI OOYUCHUS)
- KOHTpOJIbHas paboTa

- pacu€THO-TrpaduyecKue
paboThl

- peleHne 3agad

YMmenune BBIZIBUT'aTh THUIIOTE3bI W IMpEajaratb IIyTH HX
IMMPOBEPKH, ACJTIaTb BBIBOABI Ha OCHOBC 3KCICPUMCHTAJIBHBIX
JaHHBIX, NPEACTAaBJICHHBIX B BHUAC l"pa(l)I/IKa, Ta6J'II/II_[I)I U1
AuarpaMMbl

- KOHTpOJIbHas paboTa

- OIICHKA 32 JOMAIIIHIO0
KOHTPOJIBHYIO paboTy (aJis
3209HON (hOPMBI OOYUCHUS)
- pedepar

- pacuéTHO-TrpaduyecKue
paboThI

YMmeHue paboTaTh € €CTECTBEHHOHAy4HOW WH(OpMalueH,
coaepxarieiicss B coobdmenusx CMMU, pecypcax NHrepHera,

- KOHTpOJIbHas paboTa
- OLICHKA 32 JIOMAIIHIOI0
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HAYYHO-TIOMYJISIPHBIX CTaThsIX: BIIAJAECTh METOJAMHU IIOHCKa,
BBIACIISITE CMBICIIOBYIO OCHOBY H OLICHUBATHL JOCTOBCPHOCTH
nHpopmaruu

KOHTPOJIBHYIO paboTy (aJis
3204HOM (HOpMBI OOYUCHHST)

- pedepar

YMeHue HCoNib30BaTh MPUOOPETEHHbIE 3HAHUSA M YMEHUS B

MPaKTUYECKOU JeATeTLHOCTH U TIOBCETHEBHOM JKU3HU JIJIS:
OpraHu3M
AJICKTPOMArHUTHBIX BOJIH U PAMOAKTUBHBIX H3TyYCHUH;

- OLICHKH

- BHEprocoepeKeHus;

- 0€e30I1aCHOI0 HMCHOJIb30BaHUS MaTr€prajlIoB U XHUMHUYECCKHX

BEIIIECTB B OBITY;

- popUITaAKTUKH WH(}EKITNMOHHBIX 3a00J1eBaHUH,
HUKOTUHOBOM, AJIKOTOJIbHOM u HapKOTHYECKOH | - pedepar
3aBUCHUMOCTEI;

- OCO3HAHHBIX JIMYHBIX JEHUCTBUM II0 OXPAHE OKPYKAIOILIECH

CPEJIBI.

BIIMSAHUA

Ha

YCIO0BCKa

- TECTUPOBaHUE
- OIICHKA 32 JOMAIIIHIO0
KOHTPOJIBHYIO paboTy (aJis
3204HOM (HOpMBI OOYUCHHST)
- KOHTpOJIbHas paboTa

4.2. MeToanuecKkue MaTepuaJbl, ONpeaesiouye nNpoueaypbl OeHMBAHUS
YPOBHS CPOPMHUPOBAHHOCTH 3HAHUU U YMEHUM

4.2.1. Kputepum onieHMBaHHA J1a00PaTOPHOIl padoThI

«OTINYHOY

«Xopomio»

<<yIIOBHeTBOpI/ITCJ'H)HO»

((HCyI[OBIICTBOpI/ITeHBHO »

Co0uro1aeT TIOTHOCTHIO
BECh AITOPUTM
BBITIOJTHEHUS pa0OTHI.
Co0uro1aeT TIOTHOCTHIO
MPaBUJIa TEXHUKH
0€30MacHOCTH.
YMeeT noab30BaThCst
71a00paTOPHBIM
000pyIOBaHUEM U
pEaKTHBAMU.
Hocrturaer
MOCTaBIIEHHBIX B paboTe
ejei.

Jaér nmpaBunbHOE
00ocHOBaHME
MOTy4SHHBIX
Pe3yIBTaTOB HA OCHOBE
3HAHUS TCOPHUH.
Jenaet npaBUIIbHEIC

Co0Ir00aeT MOJITHOCTRIO
BECh aJITOPUTM
BBITIOJTHEHUS pAOOTHI.
Co0Ir00aeT MOJTHOCTERIO
MPaBUJIa TEXHUKH
0€30I1aCHOCTH.
‘YMeeT MoJIb30BaThCs
1a00paTOPHBIM
000pyIOBaHUEM U
peaKkTUBaMu C
HEOOJIBIINMH OIIMOKAMU.
JlocTHraeT mocTaBIEHHBIX
B paboTe meneil.
Jlaér obocHOBaHME
MTOJIyYCHHBIX PE3YJILTATOB
c
Ha OCHOBE 3HAHUS TCOPHUU
HEOOJBIINMHU OLINOKAMH. .
Jlenaet BBIBOIBI

Co0IrogaeT 4acCTUIHO
QJITOPUTM BBITIOHEHHUS
paboTHI.
Co0IrogaeT 4aCTUIHO
NpaBHJIa TEXHUKA
0€30MacHOCTH.
YactuyHo ymeer
MOJIb30BATHCS
71a00paTOPHBIM
000pyIOBaHUEM U
peakTHBaMu
He nocturaer
MOCTaBIIEHHBIX B paboTe
ejei.

Jlaét o6ocHOBaHHE
MOJIYYSHHBIX PE3YJIbTATOB
HAa OCHOBC 3HAHHS TCOPHUU
C TpyOBIMH OITUOKAMH.
Jlenaet BBIBOIBI C

He cobmomaer Bech
AITOPUTM BBITTOJTHCHHS
paboTHI.

He cobmronaer mpasmita
TEXHHUKU 0E€30I1aCHOCTH.
He ymeet nonb30Bathest
71a00paTOPHBIM
000pyI0BaHUEM U
pEaKTHBaMU.

He nocturaer
MOCTaBIIEHHBIX B paboTe
ejei.

He naér nmpaBunbHOE
000CHOBaHHE
MOJIYYECHHBIX PE3yJIbTATOB
Ha OCHOBE 3HAHUS TEOPHH.
He nenaet BEIBOABL.

BEIBOJIBL. HeOOJIBIINMH OIIMOKAMU. rpyOBIMU OIITHOKAMU.
4.2.2. Kputepuu oOlleHUBAHUSI KOHTPOJbLHOH PadO0THI
«OTan4HO» «Xoponio» «Y IOBJICTBOPHUTEHLHO «Hey10BIETBOPUTETHHOY

B nonnoit mepe Brazeer
CHCTEMOM MOHATHH TaHHOHU
JUCTIATUTAHBIL.
Crioco0eH K
CUCTEMaTH3alliU 1
0000IIEHUIO HAYYHOTO U
MIPaKTUIECKOTO MaTepuaia
1 KPUTHIECKHU €TO
OIICHUBATb.

B nonHo# Mepe npumeHsier

B ocHOBHOM Bajeer
CHCTEMOM IMMOHATUI
JAHHOM JUCIMILINHEL.
CnocobeH K
CHUCTEMATH3AIUU 1
0000IICHUIO HAYYHOTO U
MIPAKTHIECKOTO
MaTepHaja, HO HE MOJKET
KPUTHYCCKH €ro
OLICHUBATD.

YacTHYHO BIIaJIeeT
CHUCTEMOM MOHATHH TaHHOHU
IACIUIIINHBL.
CnocobeH YaCTHYHO
00001aTh HayYHbIH 1
MPaKTHUECKHIA MaTepHall.
MIPUMEHSIET OTACTbHBIC
TEOPETUICCKUE 3HAHUS JIIIS
pEIIeHUs TPAKTHIECKUX
3a1a4.

He Bnangeer cucteMoi
MOHATHH TaHHOH
JUICIUTUIAHEL.

He cniocoben
CHUCTEMATHU3AIUHN U
0000IICHUIO HAYYHOTO U
MIPAKTHIECKOTO
MaTepuaa.

He npumensier
TEOPCTHICCKHE 3HAHMS
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TEOPETHYCCKHIE 3HAHUS IS
peLICHHS MPAaKTHIECKUX
3aja4.

OTBeTHI CHOPMYTHPOBAHBI
apryMEeHTHPOBAHO,
JIOTUYHO, TPAMOTHO, €CTh
BBIBOJIbI, HCIIOJIB3YIOTCS
MEXKIPEIMETHBIC CBS3H

B HEKOTOpBIX CIyYasx He
MIPUMEHSICT
TEOPETHYCCKIE 3HAHHS
IUTSL PELICHHS
MPaKTHYIECKHX 3a]1ad.
OTBeETHI
chopmynupoBaHbI
apryMEHTHPOBAHO,
JIOTUYHO, TPAMOTHO, €CTh
BBIBOJIBI, O¢3
UCIIOJIE30BAHUS
MEKTIPEIMETHBIX CBSI3CH.

OTBETHI YACTUIHO
chopmynupoBaHbI
apryMEeHTHPOBAHO,
JIOTUYHO, TPAMOTHO, HET
BBIBOJIOB.

JUTS PELICHHUS
MpPaKTHYECKUX 3a/1a4
OTBeTHI
chopmynHupoBaHbl 6€3
apryMeHTOB, C
HapyIICHHEM JIOTHKH,
JOTTYIIEHBI TPyObIe
OIIUOKH, HET BHIBOJIOB.

4.2.3. Kputepuu olleHUBAHUSA TeCTA

«OTINIHO»

«Xopo1o»

«Y)_'(OBJ'ICTBOPI/ITGHLHO »

((Hey,Z[OBJ'IeTBOpI/ITeHLHO»

MPABUJIBHO BBITIOJIHEHO
85-100 % TecTOBBIX
3aJaHnuH

MPaBUJIBHO BBITIOJIHEHO
65-84 % TecTOBBIX

MPaBUIBHO BHIIONIHEHO 50-
65 % TecTOBBIX 3aaHUH

MPaBUJIBHO BBEITIOJTHEHO
Mmenee 50 % TecTOBBIX

3aJaHuH 3aaHui
4.2.4. Kputepuu oueHuBanus pedepara
«OTIIIHO» «Xopomoy» «Y IOBIIETBOPUTEIHLHOY» «HeynoBieTBOPUTETHHO
Pedepar sBisiercs He packpoiTe! oTnenbHbie | Tema packpbiTa 4aCTUYHO; Tema packpeiTa HE
UH(POPMATUBHBIM, BOIIPOCHI; HCIOJIb30BaHbl HEKOTOPbIE MOJIHOCTBIO; HE
O0OBEKTHBHO Tepenact YaCTUYHO HMCIIOJB30BAHEI | PE3YJIbTAThl HCCICIOBAHUI HCTIOB30BaHBI
UCXOITHYIO0 HH(POPMALIHUIO, a Pe3yIbTATHI U YCTaHOBJICHHBIX Pe3yIbTATHI

TaK)Xe KOPPEKTHO
OLICHUBAET MaTepHal,
cojiepKaluics B
MIEPBOMCTOYHUKE;

B IOJIHOM Mepe
WCTIONIb30BaHBI PE3YIbTaThI
HUCCIIEIOBAHUAN U
YCTaHOBJICHHBIX HAYYHBIX
(hakTOB IO TAaHHOMU TEME;
B IIOJIHOH Mepe
MCIOJIB30BaHbI
JIOTIOTHUTEIbHbIE 3HAHUS;
MOJIHOCTBIO BJIAJICET
TEMOW;
MaTepHal H3JI0KeH
JIOTHYHO;
HNCTOYHHKH
MPOIMTHPOBAHEI
TIPaBHIIBHO

HCCIIEIOBAaHUH U
YCTaHOBJIEHHBIX HAYYHBIX
(haKTOB 1O JAHHOW TEME;
YaCTUYHO MCIIOJb30BaHBI
JIOIOJIHMTEIIbHBIC 3HAHUS;
HE BJIaJICET OTACIbHBIMU
BOIIPOCAMU IO TaHHOU
TeMe,;

HWHOT/Ia JIOTHYHOCTh
M3JI0KEHUS HapyIIaeTcs;
HE3HAYUTEIbHBIE OIIHOKU
B LIUTUPOBAHUU

HAYYHBIX (PaKTOB IO
TaHHOI TeMe,
UCIIOJIb30BaHBI

HEKOTOpHIE
JIOTIONTHUTEIIbHBIC 3HAHUS;
YaCTUYHO BJIaJICCT TEMOM;

JIOTHYHOCTh

MPOCIIeKUBACTCS C1abo;
rpyObIe OMUOKH B
IUTHPOBAHUH UCTOYHUKOB

HCCIIEIOBAaHUH U

YCTaHOBJIEHHBIX HAYYHBIX
(hakTOB IO JAHHOU TeMe;

HE MCII0JIb30BaHbI
JIOTIOJHHUTENBHBIE 3HAHHMS

HE BIIaJIcE€T TEMOM;

MaTepHal H3JI0KEeH

HEJIOTUYHO; HET [UTAT

4.2.5. Kputepum oueHMBaHUA PACYETHO-TPaUUECKUX padoT

«OTnHYHO» «Xopomioy» «Y TOBJICTBOPHUTEIHHOY» «HeynoBieTBOpUTETHHO»

IIpumensier Haxonut Haxonut He 3naer HeoOxoamuMbIe
TEOPETUIECKUI MaTepual COOTBETCTBYIOIIIHE COOTBETCTBYIOIINE 33J]JaHUIO | pacueTHBIC METOJUKH U
JIJISL TIOUCKA HEOOXOIUMBIX 3a7aHUI0 pacdeTHbIe METOIUKH U (hopMyITBI, HE MOXKET

PaCUYCTHBIX METOIUK U
dhopmyL.
CaMOCTOSITETLHO BHUKAET
B CYIIHOCTb U3MEHCHUS
CUTYAIINU, HAXOSIIYIOCS B
OCHOBE pEIIICHHS 3a]]a4H.

pacdeTHbIE METOAUKH U
(hopMyITBI ¢ HABOIAIINMHU
YKa3aHUSIMH.
ITonumaet usmeHeHue
CUTYallU1, HaXOAAIIEenCs
B OCHOBE pElICHUs

(hopMyIIBL.
Jlenaet onpeieneHHbIE
OIIMOKH B IOHMMAaHHK
W3MEHEHUN CUTYalllH,
HaXOJSIIEHCS B OCHOBE

peuieHus 3a1aqmn.

HalTH UX B TOTOBOM
TEOPETUIECCKOM
Marepuare.
Heepno nonumaer
W3MEHEHHUS B CUTYAILIUIO,
HaxOoJSIIIYI0CS B OCHOBE
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[pencrapnser 3aganue Ha
ocHOBe (hopmyI1, TaOJIHIL B
rpaduueckoit popme
CaMOCTOSITEIILHO
Ymeer BbIOpaTh HyKHbIE
CTpaTeruy BbIMOTHEHHSI
rpaduaeckoro 3agaHus

3aJ1a4i C HABOJAIIMMHU
YKa3aHUSIMH.
IIpencrasnser 3ananue
Ha OCHOBE (OpMYII,
TabyuIil B rpadudeckoit
dhopme ¢
HE3HAYNUTECITEHBIMHU
3aTPYAHCHUSIMH
Bribupaer crpateruu
BEITIOJTHCHUS
rpau4ecKoro 3agaHus ¢
HE3HAYUTCITHHBIMU
OIIMOKaMu

[Ipencrapnser 3aganue Ha
ocHOBe (hopmyI1, TaOJIHIL B
rpaduueckoit popme co
3HAYUTEIbHBIMU
3aTPyHCHUSIMH.
Bwibupaer crparteruun
BBINIOJIHEHHS Tpaduiaeckoro
3aJlaHusI CO 3HAYUTEILHBIMU
omudKaMu

pelleHus 3a1a4u.
He ymeer npeactaBisth
3a/1aHIe Ha OCHOBE
dhopmyit, TabIUI B
rpaduueckoit popme
He moxer BBIOpaTh
HUKaK{e CTPAaTeTHu
BBIMOJTHCHHUS
rpaU4ecKoro 3aJaHus

4.2.6. Kputepuu olleHUBAHUA JOMAIIHEH KOHTPOJbLHOM Pa0dOThI IJIS 3209HOM
¢opmbl 00yueHust

«OTInYHO»

«Xopo1o»

((YZlOBJ'IeTBopI/ITeHLHO»

((Hey,Z[OBJ'IeTBOpI/ITeHLHO»

B nonnoit mepe Bnaneer
CHUCTEMOM MOHATHH TaHHOHU
JICTIATUTAHBIL.
CriocobeH k
CHUCTEMaTH3alHU 1
0000IIIEHNI0 HAYYHOTO H
MIPAaKTUIECKOTO MaTepuaia
1 KPUTHIECKHU €TO
OIICHUBATh.

B nonHoit Mepe npumeHsier
TEOPETHICCKHE 3HAHUS IS
PEIICHUS TPAKTHYCCKIX
3az1ad.

OTBeTHI CHOPMYITUPOBAHEI
apryMEeHTHPOBAHO,
JIOTUYHO, TPAMOTHO, €CTh
BBIBOJIBI, HCTIOJIB3YIOTCSI
MEXXITPEIMETHBIC CBSI3U

B ocuoBHOM Biajeer
CHCTEMOM IMOHATUH
JAHHOM JUCIUIIINHEL,
CrocobeH K
CHCTEMATHU3AIUN U
0000IIIEHNI0 HAYYHOTO H
MIPaKTUIECKOTO
MaTepuana, HO He MOXET
KPUTHUYECKH €TO
OIICHUBATb.

B HekoTophIxX ciydasx He
MpPUMEHSCT
TEOPCTHYCCKIEC 3HAHUS
JUTSL PELICHHUS
MPaKTUYICCKUX 3a]1ad.
OTBeTH
c(hopMyITHPOBAHEI
apryMEHTHPOBAHO,
JIOTUYHO, TPAMOTHO, €CTh
BBIBOJIBI, 0€3
HCIIOJIb30BaHMS
MEKIIPEMETHBIX CBSI3EH.

YacTuvHO BiajeeT
CHUCTEeMOU MOHATUN
JTAHHOU TUCIUTLUTHHBIL.
Crioco0eH 9acTHYHO
0000111aTh HAYYHBIN U
MPaKTHYECKUN MaTepHual.
MPUMEHSIET OTIEeNbHbIC
TEOPETHYECKUE 3HAHUS
JUISL pEILICHNUS
MPaKTHYECKUX 3a7ad.
OTBETHI YaCTHYHO
c(OpMyITHPOBAHbI
apryMeHTHPOBAHO,
JIOTUYHO, TPAMOTHO, HET
BBIBOJIOB.

He Bnageer cucremoit
MOHATHH TaHHOH
JUCHUILIAHEL
He cniocoben
CHCTEMATH3aLUH U
0000IIIEHNI0 HAYYHOTO U
MIPaKTUIECKOTO
Marepuana.

He npumensier
TEOpETUIECKUE 3HAHUS
JUISL peTIeHIST
MPaKTUYCCKUX 3314
OTBeTH
copMyIHpOBaHEI 0e3
apryMEHTOB, C
HapPYIICHHEM JIOTHKH,
JIOTYIIEHbI IrPyObIe
OIINOKH, HET BHIBOJIOB.

4.2.7. Kputepum olecHMBAaHUS BHEAyJIMTOPHOI CAMOCTOSATEIbHON PadoThl
o0y4aromuxcst

«OTINYHOY

«Xopomio»

«Y IOBJIETBOPUTEIHHO

«HeynoBrieTBOPUTETHHOY

Y4eOHbIit MaTepual
OCBOEH B TIOJIHOW Mepe;
TlonHOCTBIO
chopmMupoBaHO yMEHHE
HCTIONBb30BaTh
TEOPETHICCKHE 3HAHS MTPH
BBIIOJTHCHUH
MPAKTUYCCKUX 3a/1a4;
ITonHocThIO
chopMUpOBaHEI
o01ey4eOHbIe YMEHNS;
OTBET IOJIHOCTHIO
000CHOBAH U OTINIACTCS
YETKOCTHIO M3JIOKCHHUS;

Y4eOHbIit MaTepual
OCBOEH JIOCTaTOYHO,
NMEIOTCS HeOOoIIbIIHe
poOeITbl B 3HAHUSX;
B JIOCTATOYHOU Mepe
chopmMupoBaHO yMEHHE
UCIIOJIb30BaTh
TEOPCTHYCCKHIE 3HAHUS
MIPY BBITOJTHCHUU
MPAKTUYCCKUX 33134,
B 3HauuTenbHOM cTENEHU
c(hopMHUPOBaHEI
o0reyueOHbIe yMEHUS;
OTBET B JOCTATOYHOI

Y4eOHbIi MaTepuan
OCBOCH YaCTHUYHO,
HUMEIOTCSI CYIIECTBEHHbIC
poOEITbl B 3HAHUSX;
YactuuHo chopMHUpOBaHO
yMEHHE UCIIOJb30BaTh
TEOPETUYCCKHUE 3HAHHUS
IIPH BBITIOJIHCHUH
MPaKTUYCCKUX 33134,
YaCTUYHO C(HOPMHUPOBAHEI
o0mey4yeOHble yMEHNS;
OTBET YaCTHYHO
000CHOBAH U M3IJI0KEH
HEYETKO;

Y4eOHbIi MaTepual He
OCBOCH;

He chopmupoBano
YMEHHUE UCTIONb30BaTh
TEOPETHYECKUE 3HAHUS

IIPU BBITIOJIHEHUT
MPaKTUYECKUX 33134,
He c(OPMUPOBAHBI
oO0mey4yeOHbIe yMEHNS;
OTBET HE 00OCHOBAH U HE
HAMEET YETKOIO
U3TI0KCHUS;
Marepwuan He oopMIIeH B
COOTBETCTBHH C
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MaTepHuall MOJTHOCTHIO CTEIEeHU 00OCHOBAH H MaTepHual YaCTHIHO TpeOOBaHUSIMH
oopmIleH B COOTBETCTBHU oTINYaeTCs YETKOCThIO | 0(OPMIIEH B COOTBETCTBUH
¢ TpeOOBAHMSIMH. M3II0KCHHS, ¢ TpeOOBaHHUSIMH

Martepuan ohopmiieH B
COOTBETCTBHH C
TpeOOBaHUSAMU C

HEOOIBIINMH
HETOYHOCTSIMHU

4.2.8. Kputepuu oneHUBaHUS pelIeHUs 3a1a4

«OTIIHO» «Xopomo» «Y IOBIIETBOPUTEIFHOY» «HeynoBieTBOpUTEIHHOY
[Ipumensiet Haxongut Haxonut He 3naer HeoOXxoauMsIe
TEOPETHUYECKII MaTepHral COOTBETCTBYIOIIHUE COOTBETCTBYIOIIHE pacyeTHBIC METOANKA U
JUTA TIONCKA HEOOXOTMMBIX 3a/IaHHIO 3aJaHUIO (hopMyIIBI, HE MOXKET
pacYeTHBIX METOIHK U pacyeTHBIC METOANKA U pacdeTHbIE METOAUKH U HANTH UX B TOTOBOM
hopmy. (hopMyIBI C HABOIAIIIMMHU hopmyIIbL. TEOPETUYECKOM
Crporas YKa3aHUSIMH. Cy1iecTBeHHOE Marepuane
[IOCJIEZIOBATEIHLHOCTD B HecymectBennoe HapylLIeHHe HenocnegoBarenbHOCTD B
OTIpEe/IeJICHUH 111aroB HapyuieHue MoCJe0BaTEIbHOCTHU B ONpEICICHUH 1aroB
BBITIOJTHEHUSI 3a/1aHUS MOCJIEIOBATEILHOCTH B ONpEeCICHUH I1IaroB BBITIOJTHEHUS 3a/1aHUS.
ITonyuyen npaBUIbLHBIN OmpeeNIeHUH 1aroB BBITIOJTHEHUS 3aJJaHUS. He nonyyen npaBuibHbIN
OTBET Ha IpeIlaraeMbie BEITIOTHEHUS 3aJaHII. [omy4yen npaBUIHHBIHA OTBET Ha IpelaracMbIe
3a[a4uu, pemeHue MojIHoe, [Momryuen npaBUIBHBII OTBET Ha IIpeIlaraeMbIe 3amaun
000CHOBaHHOE, OTBET Ha MpeIaracMbIe 3aa4uu, HO peIIeHue He
MIPEUIOKEHO HECKOIBKO 3a/a4y, pemeHune MmoHoe, TIOJTHOE
BapHaHTOB PELICHUS 000CHOBaHHOE,
MIpeAsIoKeH OJUH BapUaHT
penieHus

4.2.9. Kputepuu ouleHUBAHUSA 3HAHUM U YMEHHMH 110 UTOraM
OCBOEHMS TUCIUILTUHBI

[IpomexyTounas arrectanusi (MTOTOBBIH KOHTPOJB) HA OYHOHN (opme
oOydeHus MpoBOAUTCS B BUAE AU(PGEPEHIUPOBAHHOTO 3auéTa B XOJ€ JICTHEU
HK3aMEHALIMOHHON CECCUH C BBICTABIEHUEM UTOTOBOM OLIEHKH IO TUCIUIUIMHE.

[IpomexxyTounast arrectanusi (MTOTOBBIH KOHTPOJL) Ha 3a04HON (opme
oOydeHHss TPOBOAMTCA B BHUJAE JIOMAallHEH KOHTPOJBHON  paboThl U
T depeHIMPOBAHHOIO 3auéTa B XOJA€ JETHEW SK3aMEHALIMOHHOW CeCcCUu C
BBICTABJICHUEM UTOI'OBOM OLIEHKH I10 IUCLUIUIMHE.

K mudpdepenurpoBaHHOMYy 3a4€Ty JOMYCKAOTCS YdYalllUecs, YCIEIIHO
BBIMIOJIHUBIIME BCE BHJIbI OTYETHOCTH, MPEAYCMOTPEHHbIE MO JUCLUUIUIMHE
yueOHbIM M1aHOM. B xone nuddepeHnrpoBaHHOro 3a4€Ta MpoOBEPSIETCS CTENEHb
YCBOEHHUSI MaTepualla, yMEHHE TBOPUECKU MBICIUTh U MOCIEA0BATEIbHO, YETKO U
KpaTKO OTBEYaTh HAa IOCTaBJICHHBIE BOIPOCHI, JI€1aTh KOHKPETHBIE BBIBOJBI U
dopMynupoBath 00OCHOBaHHBIE NpeIokeHHus. OIeHKa OXBAaTHIBAET IMPOBEPKY
JOCTHKEHHS BCEX 3asBJICHHBIX LI€JIeH M3y4YeHUS TUCHUIUIMHBI U MPOBOAUTCS IS
KOHTPOJISI YPOBHSI NMOHHMMaHUs OOYYalOIIMMUCS CBSI3eH MEXKIy pa3INYHbIMH €€
3JIEMEHTaMHU.

3HaHUs, YMEHHS ¥ HABBIKA 00y4aromuxcs Ha AuddepeHImpoBaHHOM 3a4eTe
OLICHHMBAIOTCSI 110 MATHOAJUIBHON cucTEME.




OO0ummMu

KPUTEPUSAMH,
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ONPEAECISIOINMU

nuddepeHIIUPOBaHHOM 3a4eTe, SIBJISIOTCS:

OLCHKY  3HAaHWM  Ha

«OTJIUYHO» «XOopoumo» «YAOBJICTBOPUTCIILHO» «HCYIOBJICTBOPUTCIIBHO»
HaJIM4ue I"J'Iy6OKI/IX, HaJIn4ue TBEPAbIX U HaJIM4ue TBEPAbIX 3HAHUI B HaJIM4ue pr6LIX OIIMOOK B
HCYCPIIBIBAIOMINX JOCTAaTOYHO ITOJIHBIX o0BemMe HpOﬁﬂeHHOFO OTBCTC, HCIOHMMAHUC CYITHOCTHU

3HaHUi1 B 00beMe
MPONUIEHHOTO Kypca B
COOTBETCTBHUH C
MOCTaBICHHBIMHI
porpaMMoi Kypca
HESIMA 00YJICHYS,
TPaMOTHOE U
JIOTUYECKHU CTPOUHOE
M3JI0’KEHUE MaTepuana
MIpU OTBETE, 3HAHUE
JIOTIOJTHUTEIBHO
PEKOMEHA0BaHHOM
JUTEPATYPHI

3HaHUil B 00beMe
MPOIICHHOTO Kypca B
COOTBETCTBUH C
[EISIMU 00ydIeHUS,
HEe3HAYHUTENIbHbIC
OINOKHY TIPH
OCBEILIEHUU
3aJ]aHHBIX BOIIPOCOB,
YETKOC M3JI0KCHHE
MaTepuaia

Kypca B COOTBETCTBUH C
HENIMU 00y4eHUs, HO
U3JI0KEHUE OTBETOB C

omnOKaMH,
HCTIPABISIEMBIMH OCIIE
JIOTIOTHUTEIBHBIX

BOIIPOCOB, HEOOXOTUMOCTD

HABOJISIINX BOIIPOCOB

M3JIaraeMoro Bompoca,
HEYBEPEHHOCTb U HETOYHOCTh
OTBETOB Ha JIOIOJIHUTEIbHBIE
HaBOJISIIINE BOTIPOCHI
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JIMCT perucrpanuu n3MeHeHuil K padoyeil mporpaMmme JUCHMILIMHBI

IToamuce
Hara Howmepa JlokyMeHT, Ha OCHOBaHUH

Ne . pa3paboTunka

BHECEHUS U3MEHEHHBIX KOTOPOT'O BHECEHBI Coneprxanue u3MEeHEeHUH .

/T . paboueit

M3MEHEHUN JUCTOB U3MEHEHUS
IPOTPaMMBbI
1 11 sHBaps 39-40 IIporoxoin ot 11 suBaps 2019 OOHOBIIEHNE MaTEpHAJIOB B pa3zieie
' 2019 r. r.Ne 5 «3.3. UudopmanmonHoe obecrieueHne 00yIeHUs»




