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1. OBWIASI XAPAKTEPMCTHUKA PABOYEHl TTPOTPAMMBI
JUCTMTLITAHBI

bJ1.07 EcTtecTBO3HAaHUE
(MHIEeKC, HANMEHOBAHKE TUCITUTUIAHBI )

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

PabGouass mporpamma AMCUMIUIMHBI pa3paboTaHa Ha OCHOBE IHChbMa
JlenapTameHTa TOCYAapCTBEHHOM TIOJUTUKH B cdepe MOATOTOBKH pabdounx
kaapoB u 110 «Pexomenanuu 1no opraHu3aluy MOJYyYeHUs] CPEIHEro OOIlero
oOpa3oBaHusl B Tpeesiax OCBOEHHS 0O0pa3oBaTEIbHBIX MPOrpaMM CpPEIHETrO
npodecCUOHAILHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOrO OOIIEro o0pa3oBaHUs C
y4eToM TpeOoBaHUM ¢e/iepaabHbIX TOCYIAPCTBEHHBIX CTAaHAAPTOB U MOJy4aeMOu
npodeccur WK CIEUaTIbHOCTU CPETHEr0 MPOQPECCHOHATBLHOIO 00pa30BaHUs» OT
17 wmapra 2015 1. N 06-259 ¢ y4yeToM TPUMEpPHOM MPOTPAMMBI
00111e00pa30BaTeIbHON  TUCHMIUIMHBL  «ECTeCTBO3HAHUE», PEKOMEHI0BAHHOU
@denepalnbHbIM TOCYAAPCTBEHHBIM ABTOHOMHBIM yupekaeHueM «PenepaibHbIi
WHCTUTYT pa3Butus ooOpazoBanus» (OI'AY «DUPO») B kadecTBe NMpuUMEpHOM
MpoOrpamMMBbl JIJIsl peajiu3aliii OCHOBHOM TpodeccroHanbHOil 00pa3oBaTeIbHOM
nporpammbel CIIO Ha 06a3ze OCHOBHOrO oOIIEro 0o0Opa3oBaHHs C MOJYyYCHHUEM
cpexdero obmero oOpaszoBaHus, nporokoa Ne 3 or 21 wuroma 2015 .
(peructpanuonnbiit HoMep peneH3un 373 ot 23 utonsg 2015 1. OT'AY «DUPOy»).
PabGouasi mporpamMma COOTBETCTBYET TPEOOBAHUSIM K MPEIMETHBIM pe3yJibTaTam
OCBOCHHUS JIaHHOW MpeAMETHOM o00JlacTh, YCTaHOBJICHHBIM DenepaibHbIM
rOCYJIapCTBEHHBIM  00pa30BaTeNIbHbIM  CTaHAAPTOM  CPEAHEro  OOIIero
obOpazoBanus (yTB. [Ipukazom Munobpuayku Poccuu ot 17 mast 2012 r. Ne 413).

1.2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucunmummaa  «bJ[.07 EcrecTBO3HaHME» OTHOCHTCS K YHCITy 0a30BBIX
JVCLMTUIMH ITUKJIa 00111e00pa3oBaTeIbHON MOATOTOBKH.

[lepeuenp ocaeAYIOMMX YYCOHBIX AUCIUILIINH, IS KOTOPHIX HEOOXOIUMBI
3HAHUS, yMEHUsI U  HaBBIKM, (GOPMUPYEMbIE  JTaHHOW  JUCHUIUIMHOM:
«bJ1.06 I'eorpadus», «b1.05 ActpoHOMUSDY.

1.3. Lesb U miIaHUpyeMble Pe3yabTAThl 0CBOCHUSA IUCHMILIMHBI

N3yuenne nucuumnubbl  «b/[.07 EcTecTBO3HaHMe»  HampaBile€HO  Ha
JOCTHXKCHHE CIEAYIOIINX LEeH:

*OCBOCHHUE 3HAHWU O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHHE MHUpA U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C Hauboyiee BaXKHBIMH HIEIMU U
JNOCTH)KCHHUSIMM  €CTECTBO3HAHHUS, OKA3aBLIMMU OIPEICIAIONIEe BIUSHUE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

*OBJIa/ICHUE YMEHUSIMHU IPHUMEHSTHh IOJYUYEHHbIC 3HaHMs A OObSICHEHUS
SBJIEHUN OKPYXAIOLIEr0 MUPA, BOCHPUITHS MHPOPMALUU €CTECTBEHHO-HAYYHOTO
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U 1po(ecCHOHATBHO 3HAYMMOIO COJEP)KAHUSA; Pa3BUTHE WHTEIUIEKTYyallbHbIX,
TBOPYECKUX CHOCOOHOCTEH M KPUTHUYECKOTO MBIIUIEHUS B XOJA€ MNPOBEACHUS
IIPOCTENIINX HUCCIENOBAHUM, aHAIW3a SIBJICHUW, BOCHPUATUA U HHTEPIPETALNN
€CTECTBEHHO-HAYYHON HHPOpMAIH;

* BOCIIUTaHHE YOKICHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOM MPUPOIbI
Y WCIIOJIb30BAaHUS JOCTUKEHUN €CTECTBEHHBIX HAayK /IS Pa3BUTHUS LIUBUWIM3ALUU U
NOBBILICHHS KAYECTBA )KU3HU;

* TPUMEHEHUE ECTECTBEHHO-HAYYHBIX 3HAaHUW B TpodeccCHOHATBHOM
NEATEILHOCTH M TMOBCEOHEBHOW JKM3HM JiId oOecrmedeHus Oe30IIacHOCTHU
KU3ZHENIEATEIbHOCTH; TPAaMOTHOTO MCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHUIA;
OXpaHbl 3710POBBS, OKPY>KAIOIIEH CPEIBI.

B pe3ynbTaTe 0CBOECHUS TUCHUILIMHBI 00yYaromuics 10KeH yMeTs (Y):

® [PUBOIUTH  MpPHUMEpPbl  HKCHEPUMEHTOB  W/WIM  HAOIIOJEHU,
00OCHOBBIBAIOILIUX: aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBA, CYLIECTBOBAHME
JIEKTPOMArHUTHOTO TOJISI M B3aUMOCBSI3b IEKTPUYECKOTO M MAarHUTHOTO ITOJIEH,
BOJIHOBBIE M KOPIYCKYJISIDHbIE CBOMCTBa CBeTa, HEOOPATUMOCTh TEIUIOBBIX
IPOLIECCOB, pa30eraHue rajlakTUK, 3aBUCUMOCTb CBOMCTB BEUIECTBA OT CTPYKTYPhI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW peakluu OT TeMIepaTypbl U
KAaTaJIM3aTOpPOB, KJIETOYHOE CTPOEHHE JKMUBBIX Opranu3MoB, ponb JHK kak
HOCHUTENISI HACJIEICTBEHHOW MH(GOpPMAIMHM, HBOJIOLUI0 KHUBOM  HPHUPOIbI,
IpPEBpAIICHUs] SHEPIMH M BEPOSTHOCTHBIA XapakKTep IMPOLECCOB B JKUBOW U
HEXUBOM MPUPOJE, B3aUMOCBA3b KOMIIOHEHTOB HSKOCHUCTEMBI, BIUSHHUE
NEATEeIIbHOCTH YeJIoBeKa Ha AKocuctemsl (Y 1);

e OOBSACHATH MPUKIAAHOE 3HAYECHHE BAXKHEWIIUX JOCTHKEHHH B o0xacTu
€CTECTBEHHBIX HAyK JJIs: Pa3BUTHS SHEPre€TUKH, TPAHCIOPTAa U CPEACTB CBSI3H,
MOJYYEHHUS] CUHTETUYECKUX MaTepualoB C 3aJaHHBIMH CBOMCTBAMH, CO3JaHUs
OMOTEXHOJIOTHM, JieueHUs] MH(PEKIUOHHBIX 3a00JIeBaHUM, OXPaHbl OKpPYXKaroleh
cpensl (Y2);

® BBIJBUTATh TMIIOTE3bI U MpEIarath MyTH UX NPOBEPKH; JI€TIaTh BBIBOJIbI
Ha OCHOBE OJKCIIEPUMEHTAJIbHBIX JIaHHBIX, MNPEJICTAaBIECHHBIX B BHUJE Tpaduka,
TabuIb! Wi quarpammsr (Y3);

e paboTaTh C €CTECTBEHHOHAy4YHOW uWH(MOpMaIMel, coaepkaiiencs B
coobmenusix CMMU, pecypcax MHTepHeTa, HAyYHO-TIOMYJIAPHBIX CTaThsIX: BIAJETh
METOJAaMU TIOMCKA, BBIACIATh CMBICIOBYIO OCHOBY M OLIEHMBATh JIOCTOBEPHOCTH
undopmarnuu (V4);

® UCIOJB30BaTh MPHOOPETEHHBIC 3HAHUS W YMEHHsS B MPaKTUYECKOU
JIEATEIIbHOCTH U MIOBCEAHEBHOM *KU3HU (Y5) s

- OLEHKHM BJIMSHHS Ha OpPraHU3M YEJIOBEKA 3JIEKTPOMArHUTHBIX BOJIH M
PaAMOAKTUBHBIX U3JIyYEHUM;

- SHEProcOEpeKCHUS;

- 0€30IaCHOI0 UCIOJIb30BAHUS MATEPUATIOB U XUMUYECKUX BEILIECTB B OBITY;

- npoduiakTUKM  MHQPEKIUOHHBIX  3a00JieBaHWN,  HUKOTHMHOBOM,
AJIKOTOJIbHOW ¥ HAPKOTUYECKOU 3aBUCUMOCTEN;
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- OCO3HAHHBIX JUYHBIX JACUCTBUI MO OXpaHE OKPY>KAIOIIEH CPEbl.

B pesynbrare ocBO€HUS AUCHUIUIMHBI O0YYaIOLIUIICs TOJKEH 3HATh (3):

® CMBICI MOHSTHA: €CTECTBEHHOHAYYHBIH METOJ MO3HAHUS,
AJIEKTPOMArHUTHOE TMOJIE M SJIEKTPOMArHUTHBIE BOJHBI, KBAHT, HSBOJIIOLHUA
Bcenennoii, 6omnbinoit B3pbiB, CoJIHEUHAs CHCTEMa, TajlaKTUKa, MEePUOIUYCCKUM
3aKOH, XWUMHUYECKas CBS3b, XUMHUYECKas peaKiMs, MaKpOMOJeKyjia, OeloK,
Katanu3arop, pepment, nuddepennuanusa kierok, JJHK, Bupyc, Ouonornueckas
ABOJIONMSA, OMOpa3HOOOpa3ue, KIETKa, OpraHu3M, MONYJALMsS, 3KOCHCTEMa,
ouocdepa (31);

® BKJQJ  BEIMKUX  YyYEHBIX B  (opmMupoBaHHE  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI Mupa (32).
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2. CTPYKTYPA U COAEPKAHME JUCIUITJIMHBI

2.1. O0bemM TUCHUIIMHBI U BUbI Y4eOHOH padoThl 11 04HOM (opMbI

o0yueHust

Buj yuebHoi# paboTh

O0BeM yacoB

MakcumMaibHasi yueOHas Harpy3ka (Bcero)

113

O0s3arenbHbIC ayAUTOPHBIC yueOHBIE 3aHSTHS (BCETO)

113

B TOM YHCJIC:

JeKyuu

87

npakmu4eCcKue 3auiamus (GKJZIOQ(I}Z NPOMENCYMOUHYIO ammecmauuio)

26

CamocTosTenpHas pabota o0yyaromierocs (Bcero)

B TOM YHCJIC:

paboma c rumepamypou

[MpomesxyTouHnast aTrectanus B popme muddepeHINPOBAHHOTO 3a4ETa 0 HTOTAaM BTOPOTO ceMecTpa

N3YyUYCHHA JUCHUILIAHBI

2.2. O0beM IUCHMILIMHBI U BU/IbI Y4eOHOH padoThl 11 3209HOH (POPMBI

o0yueHust

Bun yueOHO# paObOThI

O0BeM yacoB

MakcumMaibHas yueOHas Harpy3ka (Bcero)

113

O0s3arenbHbIC ayAUTOPHBIC yueOHBIE 3aHSTHS (BCETO) 16
B TOM 4HCIIE:
npaxkmuiecxue 3aHAmusl (8KII04AsL NPOMENCYMOYHYIO AMmMeCmayiio) 16
CamocrosTensHas pabota odyuatomerocs (Bcero) 97
B TOM 4YHUCJIC:
8bINOIHEHUE U 3aUUma 0oMauiell KOHMpOJIbHOU pabombl 20
pedhepam 37
n0020MO6KA NUCbMEHHbIX OMEEen08 HaA KOHMPOJbHbLE BONPOCHL 40
[MpomexxyrouHass arrectanus B (OpPME 3alIUTHl  JOMAIIHEH KOHTPOJNBHOH  paboThl |

JubdepeHIMPOBaHHOTO 3a4éTa
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2.3. TemaTuyeckuil IJIAH M COAEPKAHUE TUCHUTIIMHBI 1JISI OYHOH (POPMBI 00yUeHU s

3HaHUS W YMEHWUS,

(bopMHPOBaHUIO
Conepxanue yueOHOTo MaTepuaina v (OpMbI OpraHU3alNH AEITEIbHOCTH
HaumeHnoBaHue pa3nienos u TeM O6Bem yacos KOTOPBIX
obOyJaronuxcs
CIOCOOCTBYET
DJIEMEHT IPOrpaMMBbL
Paznen 1. ®dusuka
Conepxanue ya4eOHOro MaTepHaa; 2
Jlexnn
1.®usnka — ¢QyHmgaMeHTalbHAsS Hayka O mpupojie. EcTecTBeHHO-Hay4YHBIN

MCETO/I ITIO3HAHUA, €0 BO3SMOXHOCTHU U I'PaHUIIBI IPUMEHHUMOCTH.
SKCHepI/IMeHT U TCOpHd B IMPOLCCCC TO3HAHUA MPUPOABI. MOI{CJ’IHpOBaHI/Ie

Tema 1. Benenue o 2 V2,V4,31,32
(hu3MUeCKUX SIBIICHUH M mpoiieccoB. EcTecTBeHHO-HAay4YHast KapTHHA MUpPA U €€
Ba)KHCHIITEC COCTABIISIONIHE.
2 .EnMHCTBO 3aKOHOB IPUPOJBI U COCTaBa BellecTBa BO Beenennoil. OTKpBITUS B
(hm3MKe — OCHOBA Mporpecca B TEXHUKE M TSXHOJIOTHU IIPOU3BOJICTBA.
TIpakTHyueckue 3aHsATUs -
Conepxanne yaeOHOTO MaTepHaa; 6
Jlexmus
1.Kunematuka. Mexanuueckoe napmwxkeHue. Cucrema orcyeTta. TpaekTopus
JIBUKECHUSA.
IIyte. Ilepememenune. PaBHOMepHOE mpsMonuHEHOe nBIKeHHE. CKOPOCTD.
OTHOCUTENBHOCTh MEXAHWYECKOTO JBMXKCHUS. 3aKOH CJIOXKEHUS CKOPOCTEH.
I'paduku nBwkenHus. CpeaHss CKOPOCTh IIPH HEPABHOMEPHOM JIBUKCHHUU.
MrHoBeHHass CKOpOCTb. PaBHOYCKOpPEHHOE MPAMOJHUHENHOE JBUKEHUE.
Yckopenne. CBoboaHoe majeHue Ten. KpuBoiwHeiHOe IBMXKEHHE. YTJoBas
CKOpocThb. PaBHOMEpHOE HABIXKEHHE IO OKPY>KHOCTH. LleHTpocTpemuTenbHOe
Tema 2. MexaHnKa YCKOpCHHE. 4 V1,¥3,31,32
Junamuka. Macca u cuna. BzaumoneiictBue Ten. 3akoHbl JUHaAMUKH. CHIIbI B
MpUpoJe.

Crioco0bl m3MepeHus cuil. MHepuuaabHas CUCTeMa OTcueTa. 3aKOH BCEMUPHOTO
Tarorenusi. HesecomMocCThb.

2.3aKOHBl COXpaHEHUA B MexaHuke. MMmmoynsc Tena. 3aKOH COXPAaHEHHS
HUMITYJIbCA.

PeaktuBHOe nBWKeHHE. MexaHudeckas pabora. MormHocTh. Pabora cuuibl
TATOTEHUS, CWJIBI YyIOPYrOCTH W CHIBI TpeHUs. MexaHWUdeckas OSHEPTHsl.
Kunernyeckas sHeprusi.

Kunerndeckas sHeprust u padora. IloTeHnImMansHas YHEPTUs B TPABUTAIIMOHHOM
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noJje.
IMoTeHmanpHast SHEPrUs yIpyro AeOPMUPOBAHHOTO Tea. 3aKOH COXPaHEHHS
MOJIHOM MEXaHUYECKOU SHEPTUH.

JemoHcTpaiuun

OTHOCUTEJIBHOCTh MEXaHUUECKOIO ABUKEHUS.

Bunbel MexaHMUeCKOro JBUKEHHUS.

WueptHOCTH Tem.

3aBHCHMOCTH YCKOPEHHS TeJla OT €r0 MacChl M CHJIBI, IEHCTBYIOMIEH HA TEIO.
PaBeHCTBO W NPOTHUBOMONOXKHOCTH  HANpPaBICHWs CHJI  JEHCTBUS U
MIPOTHUBOJEHCTBHSL.

HesecomocTs.

PeaxkTBHOE NBHKEHHE, MOJEND PAKETHI.

M3MeHeHre SHEpriH IPU COBEPIICHUH PaOOTHI.

HpaKTI/I‘-IeCKI/IC 3aHATHA
1. HccnenoBanre 3aBUCHMOCTH CHUITBI TPEHUA OT MACChI TEJIA.

CamocrosTenpHas paboTa 00yJaronTuXCst

Tewma 3. OcCHOBBI MOJIEKYJIIpHOU
(bU3UKU U TEPMOAMHAMUKH

Copepixanne yueOHOTO MaTepHana;

Jlexnn

1.MonekyisipHas Qu3nka. ATOMHUCTHYECKAas TEOPHUS CTPOCHHS BEINECTBA.
HabmrosieHust ¥ OMBITHI, MOJTBEPXK/IAIOIINE aTOMHO-MOJIEKYJISIPHOE CTpOSHHE
BelecTsa. Macchl U pazMepsl MOJieKyl. TemnoBoe ABMKEHHUE YaCTHUIl BEILIECTBRA.
BpoynoBckoe nBmwkenue. MpeanbHsiii ra3. Temmeparypa kak Mepa cpeaHei
KUHETHYECKOW SHEPIMM YacTUL. YPAaBHEHUE COCTOSHMSI HUACAIBHOIO Trasa.
Wzomporeccs! u ux rpadukn. OObICHEHUE arperaTHbIX COCTOSIHUH BEIECTBA H
(ha30BBIX MEPEXOJ0B MEXKAYy HHUMH Ha OCHOBE aTOMHO-MOJICKYJISPHBIX
IIPEICTABIICHUN.

CBsi3pb MEXIy AaBICHUEM M CpelHEH KMHETUYECKOW SHEpPrue MOJEeKys rasa.
Pabora raza. Moaens xugkoctu. [IoBepXHOCTHOE HATSXKEHHE W CMadyMBaHHE.
Kpucrammmaeckue u amopdHbie BemecTsa. JKuakue KpUCTaILIBL.
2.Tepmonuaamuka. BHyTpenHss sHeprus. Pabora u Termootnaya Kak criocoObl
W3MEHEHUS! BHyTpeHHEeW 3Hepruu. IlepBriil 1 BTOPOIl 3aKOHBI TEPMOJUHAMUKH.
Ilpunnuner  mefictBus TemioBelx MammH. KIIJI TEIuioBBIX JBHTATENEH.
TeroBble MallIMHBI U UX IPUMEHEHHE. DKOJIOTHUECKUE MPOOJIeMbI, CBSI3aHHBIC
C IpUMEHEHNEM TEIUIOBBIX MAITUH U IPOOJIEMBI YHEProcOepeKeHUSI.
JeMoHcTpaunu

JIBrmxeHre OPOYHOBCKHX YaCTHII.

Huddysus.

SIBneHust NOBEPXHOCTHOTO HATSXKEHUS U CMAaYMBaHUSL.

Kpucramibl, aMmop(hHbIC BEIIECTBA, )KUIKOKPUCTAIINISCKHIE TEa.

M3meHeHne BHYTPEHHEH YHEPTHUHU TEJ MPU COBEPIIICHUH paOOTEHI.

V1,¥3,31,32




IIpakTrUueckue 3aHsATUA
1. ArperatHble COCTOSTHHSI BEIIECTBA

CamocrosTensHast paboTta o0ydaromumxcs

Tewma 4. OCHOBBI ANIEKTPOJUHAMUKH

Copepxanne yueOHOTO MaTepHana;

Jlexus
1.9nexTpocraTka. B3amMmoneicTBre 3apsDKEHHBIX Tell. DJICKTPUUSCKHMA 3apsi.
3akoH COXpaHCHUS AIEKTPUIECKOTO 3apsja. 3aKkoH Kymnona.

DIEKTPOCTATUUECKOE T0J€, €r0 OCHOBHBIC XaPAKTCPUCTUKU U CBSI3b MEXKIY
HAMU. [IpOBOTHUKY W H30JIATOPHI B AJIEKTPOCTATHUCCKOM TI0JIE. DIEKTPUICCKAs
€MKOCTb KOHJICHCATOpa. DHEPTHUS SIEKTPOCTATUYECKOTO TOJISL.

ITocTostaubiid TOK. TlocTosIHHBINA 3nekTpuUeckuit ToK. Cuila TOKa, HaMpsDKEHHE,
3JIEKTPUIECKOE compoTuBieHre. 3akoH Oma Juisi ydacTKa MW W TOJTHOM
3JIEKTPUUECKOH LS.

Pabora u MomHOCTH mocTossHHOTO ToKa. 3akoH Jlkoyns—IJlenmna. TerutoBoe
JIEACTBHE DIEKTPHIECKOTO TOKA. DJIEKTPUICCKUI TOK B Pa3IMIHBIX Cpe/ax.
MarautHoe Tojie. MarHuTHOE€ TIOJIE W €ro OCHOBHBIC XapaKTCPUCTUKH.
JelicTBUe MarHMUTHOrO TOJsT HAa MPOBOJHUK C TOKOM. 3akoH Awmmepa.
Onekrpoasurarens. Cuna Jlopenua.

SIBneHne AIEKTPOMAarHUTHOW MHAYKIMH. 3aKOH 3JIEKTPOMArHUTHON WHIYKITHH.
IIpasuiio Jlenna. Camonsykius. MHAYKTHBHOCTB. DHEPrusl MarHUTHOTO TOJIS.
2. JleMOHCTpauu

DneKTpu3aus Tell.

B3anMopeiicTBue 3apsKEHHBIX TElL.

HarpeBanue npoBOJHUKOB C TOKOM.

OmnsiT Opcrena.

BzaumoaeiicTBre NPOBOJHUKOB C TOKOM.

JelicTBHE MarHUTHOTO TOJSI HA MPOBOJIHUK C TOKOM.

Pabora amextpoaBurarens.

SIBlIeHHE 2JIEKTPOMArHUTHON MHAYKIIUH.

TIpakTrUueckue 3aHATUA
1. COopka 3IEeKTPUIECKOH IeN U U3MEPECHUE CHJIBI TOKA W HANPSDKEHUS Ha ee
pa3IUYHBIX yYacTKaX.

CamocrosTenpHas paboTa 00yJaronTuxcst

V1,¥3,V5,31,32

Tema 5. Konebanus 1 BOJHBI

CopepkaHne yueOHOTO MaTepHana;

Jlexn
1.Mexanndyeckue Kkojebanms u BoiHBL CBoOomnble Konebanus. Ilepumo,
yacrora M aMIUIMTyAa  KoneOanwit.  [apMoHMYeckne — KoJeOaHHS.

MartemaTHuecKuii M TPYKUHHBIA MasATHUKH. llpeBpamieHue sHEpruv mpH
TrapMOHHNYECKHX KOJICOAHMSX.
MexaHnuecKie BOJHBI M UX BHJIbl. 3BYKOBbIE BOJIHBI. YJIBTPa3BYKOBBIC BOJIHBL.

¥1,¥3,¥5,31,32
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VYIbTpa3ByK U €r0 HCIIOIb30BAHUE B MEIUIIMHE U TEXHUKE.

DJIeKTpOMAarHuTHBIE KojieOanwss W BOJMHBL (CBOOOIHBIC JJIEKTPOMArHUTHBIC
KoJIeOaHus..

KonebaTenbHbIi KOHTYP. dopmyna TomcoHna. BrinyxieHHbIe
JJIEKTPOMAarHUTHBIE  KoJIeOaHus. I"apmonHnueckue JIEKTPOMAarHUTHBIE
KosieOaHusl. DIEKTPUUECKU pe3oHaHc. [lepeMeHHbI TOK. DIIeKTporeHepaTop.
[Honyyenune u nepenava anexTposHepru. [Ipobiemsl sHeprocOepeKeHusI.
ONeKTpOMarHuTHOE roJie. OneKTpOMarHuTHbIE BOJIHBI. CkopocTh
3JEKTPOMAarHUTHBIX  BONH. IIpWHIMOBI  pajgvoOCBs3M W TEINEBUACHHUS.
Hcnonp30BaHue  3IEKTPOMarHWTHBIX  BOJH  PAa3IMYHOrO  JMamna3oHa B
TEXHUYECKUX CPEJICTBAX CBSA3H, MEIULIMHE, IIPH U3YUEHUN CBOWCTB BEIIECTRA.
2.CBeToBble BOJNHBI. Pa3BuTHE NpeACTaBIEHHUN O TNPUPOAE CBETa. 3aKOHBI
OTpPaKeHHsI U NpesioMJieHus cBeTa. MHTepdepenuus cera. Judpakuus cera.
Hudpaxnronnas pemrerka. [lonspuzamus csera. [ucnepcusi cBera. JIMH3BL
®opmysa TOHKOM JTUH3BI. ONTHYECKHe MPUOOPHI.

HeMoHcTpannu

Konebanuns MmareMaTnueckoro U nNpy>KMHHOT'O MasiTHUKOB.

PaGora anextporeneparopa.

Wzny4enue v npueM 3JIeKTPOMarHUTHBIX BOJIH.

Pannocssse.

Pasnoxxenue 6enoro cBeTa B CIIEKTP.

Wnrtepdepennus u audpakuus cBera.

OTtpakeHre U peIOMIICHHE CBETA.
Onruueckue npuOopLL.

TIpakTrUueckue 3aHATUA
1. U3zyueHue koebanmii MaTeMaTHIECKOTO MasTHHKA.
W3ydenne unatephepeHInu 1 qTUGPAKIMNA CBETA.

CamocTosTenpHas paboTa 00yJaronuxcs

Tema 6. DneMeHTHI KBAaHTOBOI
¢bu3uKu

Coneprxanne yaeOHOTO MaTepHaa;

Jlexums

1.KBaHnTOBBIE CBOicTBa cBeTa. PaBHOBecHOe TemioBoe u3nydeHue. KBaHtoBas
runore3a [lnanka. dortovaekTpudeckuit s3¢dexr. YpaBHeHue DHHINTSHHA IS
BHerHero Gotorddexra. DotoH. Jarnenue ceeta. Jlyanusm CBOHCTB CBETa.
®usuka aroma. Monenu crpoenus aroma. OnbiT Pesepdopna. [loctynater bopa.
OOBsSICHEHHE JIMHEHYaTOro CHEKTpa BOJOPOAA HA OCHOBE KBaHTOBBIX
noctynatoB bopa. IlornomeHue M ucnyckaHue cBeTa aTtomMoM. KBaHTOBas
sHeprus. IlpuHnun [elcTBUS UM HCNONB30BaHUE Jazepa. 2.0nTuyeckas
CIIEKTPOCKOMUS KaK METOJ] U3yUEHHUs COCTaBa BELIECTBA.

®u3nKa aTOMHOTO S/Ipa U 3JeMEeHTapHbIX YacTull. COcTaB U CTPOEHHE aTOMHOTO
simpa. CBOMCTBA SACPHBIX CHJI. DHEPTHUs CBSI3H M ACPEKT MAcChl aTOMHOTO sIIpa.

Y1,V5, 31,32
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PaamnoakTMBHOCT. Bujs paavOaKTUBHBIX MpEBpAILCHUH. 3akoH
paanoakTUBHOTO pacrnana. CBOWCTBa HOHU3UPYIOMIMX SACPHBIX W3ITYUYSHHH.
PannoakTuBHBIC U3TYUYEHUS U UX BO3JACUCTBUE HA KUBBIC OpPraHU3MEL. SlnepHbie
peaxiun. SlnepHas sHepreTrka. JIeMEeHTapHbIE YaCTHIIBI.

DyHIaMEHTaJIbHbIE B3aUMOJICUCTBUSL.

JleMoHcTpanuu

®doroaddexr.

DOTOINEMEHT.

Wsnyuenue nazepa.

Jluneituatbie COEKTPHI PA3IUYHBIX BEIIECTB.

CueTunK HOHM3UPYIOIMUX W3ITyUEHHUH.

TIpakTrUueckue 3aHATUA
1.Jlyanu3m CBOMCTB CcBeTA.

CamocrosTenpHas padoTta 00ydaromuxcs

Tema 7. Bcenennast u e€ 3BOIIOIUS

Coneprxanne yaeOHOTO MaTepHaa:

Jlexun

1.Ctpoenne u passutue Bcenennoil. Kocmomorus. 3Be3nbl. TepMosiaepHbIi
cunTe3. Moaens pacmupsitoineiics Beenennoil.

2.Ilpoucxoxacane ComHeuHoi cuctemsbl. [IpoTocosHIle W MPOTOIIAHETHHIC
obmaka. OOpaszoBanme ImIaHeT. IIpoOiema CyIIECTBOBAHUS BHE3EMHBIX
LIUBUIN3AIUN.

CoBpeMeHHas Gu3nyeckas KapTHHa MUpA.

TIpakTrUueckue 3aHsATUA
1.HeGecHple Tena

¥1,31,32

CamocrosiTenpHas padoTa 00ydaromuxcs

Paznen 2. Xumust. O0mias M HeopraHuuecKasi XMMHUsl.

Tema 8. Beenenue

Conepxanne yaeOHOTO MaTepraa:

Jlexmus

1.XuMudeckass KapTHHa MHpa KaK COCTaBHas YacTh €CTECTBEHHO-HAYYHOMH
KapTUHBI Mupa. Pois XWMHM B KM3HU COBPEMEHHOTO oOmiecTBa. HoBeifmme
JTOCTHKEHHUSI XUMUYECKOM HAyKH B IUIAHE Pa3BUTHUSL TEXHOJOTHH: XUMHUYECKAs
TEXHOJIOTHSI — OMOTEXHOJIOTUS - HaHOTexHoJorus. 2. IlpuMeHeHre TOoCTHKeHHHA
COBpPEMEHHOW XUMHH B TYMaHUTAPHOU cdepe NesTeTbHOCTH 00IIeCTBa.

TIpakTrUueckue 3aHATUA
1.0uncTKa 3arpa3HEHHOM BOJIBI

CamocrosiTenpHas paboTta 00ydaromumxcs

Tema 9. OcHOBHBLIE MOHATHA U
3aKOHBI XUMHUH

Coneprxkanne yaeOHOTO MaTepHaa;

Jlexums
1.IIpenmer xumun. BemectBo. ATom. Monekyna. XUMHUYECKUH 2JIEMEHT U

v1,¥3,31,32
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(opmpbl ero cymniectBoBaHusl. [IpocThie U CIOXKHBIC BEIECTBA. AJUTOTPOITHS U €€
NPUYHHBL.

JemoHcTpanus

Hab6op mMozeneii aToMOB U MOJICKYJI.

2.Uzmepenue BeriecTBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB U MOJIEKYJI.
AtomHas equHHIAa Macchl. OTHOCUTENBHBIC ATOMHASI ¥ MOJICKYJISIPHASI MACCHI.
KonnuecTBo BemecTaa.

ITocTostaHas ABorampo. MorspHast Macca. 3akoH ABoraapo. MoJSIpHBEIN 00beM
ras3os.

3aKOH COXPaHEHUs MacChl BEIIECTBA.

TIpakTrUueckue 3aHATUA
1.PacueTsl 1o XumMudeckuM hopMyJIam.

CamocrosTensHast paboTta o0ydaromumxcs

Tema 10. [lepuogudeckuii 3aK0H

u Ilepuoanueckas cucreMa
XUMHUYeCKuX oanmementoB J[. WM.
Menpeneena

Copepixanne yueOHOTO MaTepHana;

Jlexmus

1.0tkpeiTre Ilepuomuueckoro 3axkoHa. Ilepuonnyeckas cucremMa XMMHYECKUX
anemenToB /1. . MenneneeBa kak rpapudeckoe otodpaxkenue [lepnonuaeckoro
3akoHa. [leproanueckuil 3aKoH M cHcTeMa B CBETE YYEHMS O CTPOEHHH aTOMA.
3aKOHOMEPHOCTH HW3MEHEHHUs CTPOEHUSI MIEKTPOHHBIX OOOJIOUEK aTOMOB U
XMMUYECKHUX CBOHCTB 00pa3yeMbIX 3J€MEHTaMHU IIPOCTHIX U CJIOKHBIX BEILECTB.
3unauenue [lepuoanueckoro 3akoHa u 2.Ileproanueckoil CHCTEMBI XUMUYECKUX
anemeHToB [[. 1. MeHaeneeBa nis pa3BUTUS HAYKU U MOHUMaHHS XUMUYECKOU
KapTHHBI MHpa.

JlemoHcTpanus

Paznuunsie ¢opmel Tleproandeckoil cuctembl xumudeckux anementos [I. U.
Menpeneesa.

TIpakTrUueckue 3aHATUA
1.Peakiuu noHHOro oOMeHa

CamocrosiTenpHas padoTta 00ydaromumxcs

V1,¥3,31,32

Hrtoro 3a 1 cemectp

49

Tema 11. Ctpoenue BetmecTBa

Conepxanne yaeOHOTO MaTepHaa;

Jlexmus

1.IIpupona xumuueckoi cBsizu. KoBajeHTHas! CBSI3b: HEMOJIAPHAS U IMOJSpPHASL.
Honnas cBsa3b. Katnonsl u anmoHbl. Mertammdeckas cBsi3b. 2.Bomopomnas
CBsI3b. B3anMOCBSI3p KPHCTAUTMYECKHX PEIIETOK BEIIECTB C Pa3NHYHBIMU
TUMAMHA XUMUYECKOH CBSI3U.

JemoHcTpanus

OO0pa3upl BemeCTB M MATEPUAIOB C PA3TUYHBIMH TUIAMH XHMHYECKOH CBA3H.

IIpakTuueckue 3aHATUS
1. THUOBl KPUCTAIINYECKUX PEMIETOK

v1,¥3,31,32
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Tema 12. Boga. PactBopsr

Coneprxkanne yaeOHOTO MaTepHaa;

Jlexus

1.Boga B mpupone, ObITy, TEXHMKE M Ha Npou3BoAcTBe. Du3mueckue u
XHUMUAYECKHE CBOMCTBA BOJBI. 3arpsiI3HUTENN BOABI M CIIOCOOBI OYHCTKH. JKecTkas
BOJIA U €€ yMsTY€HHeE.

OnpecHenue BOABl. ArperaTHele COCTOSHHS BOJBI M €€ MEPEXOIbl U3 OAHOTO
arperaTHoro COCTOSIHUS B Ipyroe.

2.PacTBOpeHue TBEpAbIX BELIECTB M ra30B. 3aBUCUMOCTb PAaCTBOPUMOCTHU
TBEPABIX BEIIECTB W Ta30B OT TeMIepaTypsl. MaccoBasi OIS BEIIeCTBa B
pacTBope Kak crocod BEIPaKEHHsI COCTaBa PacTBOPA.

HemoHcTpanus

Pusnueckre CBONCTBA BOJIbl: IOBEPXHOCTHOE HATSKECHHE, CMaulBaHUE.

[IpakTudeckue 3aHATUSL
1.0nenka kayecTBa BOJBI

Y1, ¥2,¥5,31,32

CamocTosTenpHas paboTa 00yJaronTuxcs

Tema 13. Xummnueckne peakuun

Conepxanne yaeOHOTO MaTepHaa;

Jlexums

1.Ilonarue o xumMmuuecko peakuu. Tumbl xumuueckux peakuuit. CKopocTb
peakiuu 1 (aKToOpbl, OT KOTOPBIX OHA 3aBUCHUT. TermioBoi 3G PekT XuMUIecKoi
peaxiuu.

2. XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEILCHHS.

JlemoHcTpanuu

XUMHUYECKHIE PEaKIIH C BBIICIICHUEM TETIOTHI.

O0paTUMOCTh XUMHUYECKHIX PEaKIIUH,

[IpakTudeckue 3aHATUS
1.BnusiHue pa3nuyHbIX PaKTOpOB HA CKOPOCTh XUMHUECKUX PEaKIii

Tema 14. Heopranndeckue
COCIMHEHHUS

Coneprxanne yaeOHOTO MaTepHaa;

Jlexmus

1.Knaccudukanuss HEOPraHMYECKUX COCAUHCHHH M WX CBOWCTBA. OKCHIBI,
KUCJIOTBI, OCHOBAHMS, COJIM. XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPTaHWYECKUX COCINWHCHWH B  CBETE TEOPHH  DJICKTPOIUTHICCKOU
nucconmanuu. [lonsarue o ruaponuse coneid. Cpena pacTBOPOB CONEH: Kucas,
HelTpanbHasl, menoyHas. Bonopoausiii mokasarens pH pactBopa.

Mertamuel u HeMeTautel. Mertamiel. OO0mue (U3MYECKHEe W XHUMHYCCKHE
CBOMCTBa METaJUIOB, OOYCIIOBJICHHBIE CTPOCHHEM AaTOMOB H KPHCTALIOB W
MOJIO)KEHUEM METAJUIOB B AJIEKTPOXUMHUYECKOM psiiy HampshkeHwid. OOmume
crocoObl mojiyueHust MetauioB. CrutaBbl: 4epHble M LBeTHbIe. Koppo3us
METAJIJIOB U CIIOCOOBI 3aIMTHI OT HEE.

Hemeramnel. OOmass xapakTepUCTUKA TJIaBHBIX TOATPYII HEMETAJUIOB Ha
puMepe rajlorcHOB. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE CBOIicTBa

Y1,¥2,¥3,¥5,31,32
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HEMETAJJIOB.

2.Baxueiiimme COCNMHEHWS METAaUIOB W HEMETAIUIOB B  TPHUPOAEC W
XO3UCTBCHHON JESATEIBHOCTH YEJIOBEKA. 3allluTa OKpYKalolled Ccpeabl OT
3arps3HCHUS TSDKEITBIMU METalllIaMH, a30Ta, CEPhI, YIIIepoaa.

JemoHcTpaiuu

BzaumopeiictBue MeTamuioB ¢ HeMeTalulamu (IIMHKA C CEpOMW, ATOMUHHUS C
HOJIOM), paCTBOPAMU KHUCIIOT U IIEIOYCH.

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

B3aumopeiicTBue a30THOM U KOHLIEHTPUPOBAHHOM CEPHOI KUCIOT C MEABIO.
BoccranoBuTensHBIE CBONMCTBA METAJIOB.

XUMHUYEeCKHE CBOMCTBA COCINHECHUN METAJJIOB.

TIpakTrUueckue 3aHATUA

1.Peakiiun oOMeHa B BOJHBIX pacTBOPaX AJIEKTPOIUTOB.

Onpenenenune pH pacTBopa cone.

BriTecHeHHEe XJI0pOM OpoMa U H0J1a U3 PAaCTBOPOB UX COJICH.

BsaumMoneiicTBrue MeTalIOB ¢ pacTBOpaMU KUCIIOT U cojiei. Peakunu oOmeHa B
BOJIHBIX PACTBOPAX dJIEKTPOJIUTOB.

Ompenenenne pH pacTBopa coeid.

BriTecHenne ximopoM Opoma 1 HoJ1a U3 pacCTBOPOB UX COJIEH.

BszaumopeiicTBue METaJIIOB C pacTBOPaMH KHCIIOT U COJIEH.

Pa3nen 3. Xumus. Opranudeckasi XuMusl.

Tema 15. Oprannyeckue COeIUHEHUS

Coneprxkanne yaeOHOTO MaTepHaa;

Jlexums

1.OcHOBHBIC TIOHSITHSI OPTaHUYECKON XUMHUU U TEOPHUSI CTPOCHUSI OPraHUYECKUX
coenuueHwid. [TlorsiTue n3omepun. Busl nzomepun: CTpykTypHas (YriepoaHOTo
CKeJIeTa, IIOJIOKEHUSI KPaTHOH CBA3M WM  (QYHKIMOHAJIBHON TPYIIIbI),
MpOCTpaHCTBeHHAs. MHOrooOpa3ue OpraHuIecKux COCIUHEHUM.
VYrneBonoponsl. IlpenenvHble UM HempeAenbHble yrieBoaopoasl. CTpoeHue
YIIJIEBOJOPO/IOB,  XapaKTEepHBICE XHMHYECKHE CBOHCTBA  YIJIEBOIOPOIOB.
IIpencraBuTeny  yriaeBOMOPOJOB: METaH, OTWICH, aleTWIeH, OCH30.
IlpuMeneHue  yriaeBoAOpPOJOB B OPraHUYECKOM  CUHTe3e.  Peakuus
nojumepusanud. Hedth, ra3, kaMeHHbIH Yrojib — MPUPOJIHBIE HCTOYHHKH
YTJIEBOJIOPOJIOB.

2.Kucnoponconepkamme opraHudeckne BemiectBa. CroHpThl, KapOOHOBBIE
KHCIIOTHI W CJOXHBIE 3(UPBI: WX CTPOCHHE W XapaKTepHbIE XUMHYECKUE
cBoiicTBa. [IpencraBurenu KUCIOPOICOAEPKAIIMX OPTaHHYECKUX COCIUHCHUMN:
METHJIOBBINA U ATHJIOBBIN CIIUPTHI, TIIMIIEPUH, YKCYCHAs KUCJIOTa. MBUTa Kak colu
BBICIIINX KapOOHOBBIX KUCIOT. JKUPBI KaK CIIOKHBIC IPUPHL.

VYrieBobl: TII0K03a, KpaxMal, [eJUTI0I03a.

A3oTcoepKaniiue OpraHnuecKue COSTMHCHNSI. AMHUHBI, aMHHOKHCIIOTHI, OCITKH.

¥12,¥3,31,32
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Ctpoenue u Ononorunyeckas QyHKIUS O0eaKoB. XMMHUYCCKHE CBOMCTBA OCIIKOB.
eHeTrueckast CBA3b MEXKTY KIIACCAMH OPTraHUYECKUX COCMHEHHIA.
JemoHcTpanuu

[MonyyeHnne >TUICHA U €TO B3aMMOJICHCTBUE C PACTBOPOM IIEpMaHTaHaTa Kalusl,
OpOMHOI1 BOIIOH.

Peakuus momyyeHus: yKCyCHO-3THIIOBOTO 3(Hpa.

KauecTBeHHast peakiiusl Ha TIUIICPUH.

LIBeTHBIC peakiu OCIKOB.

IInactmaccet u BonokHa. [loHsATHE O mIacTMaccax. TepMOIIACTHYHBIE H
TEPMOpPEAKTHBHBIE TOIUMEpbl. OTHEIbHBIE TPEICTABUTEIIM CUHTETHUECKUX H
HCKYCCTBEHHBIX MTOJIUMEPOB:

(heHonopopMabIeTUAHBIE CMOJIBI, TOTHBUHUIXIIOPHI, TE(PIIOH, IIETUTYION/I.
IlonsTHe 0 XWUMHYECKHX BOJOKHaX. HarypanbHbIE, CHHTCTHYECKHE W
WCKYCCTBEHHBIC BOJIOKHA. OTIENbHBIC MPEICTABUTENN XUMHUYCCKHX BOJIOKOH:
areraTHoe (TpUAIICTATHBIA IIENK) W BUCKO3HOE BOJIOKHA, BHHWIXIIOPHIIHBIE
(X70opuH), TONMWHUTPUIbHBIE (HUTPOH), TIOJMAMUAHBIE (KampoH, HEWIOH),
noau3(upHbIE (JaBcaH).

JeMoHncTpanus

Paznnynble BUJIBI IJIACTMACC M BOJIOKOH.

[IpakTudeckue 3aHATUS

1.03HaKOMIICHHE C CHHTETHYECKIMU W UCKYCCTBEHHBIMU ITOJIMMEPAMH.
OmnpejiesieHre pa3InYHbIX BUJOB XUMHUECKUX BOJIOKOH.

XVMUYECKHE CBOHCTBA YKCYCHOUN KHCIIOTHI: B3aUMOJICHCTBUE C WHAMKATOPAMH,
metaiiamu (Mg), ¢ ocHoBarusmu (Cu(OH)2) u ocHoBHEIME okcumamu (CuO).
O6parumas 1 HeoOpaTuMasi IeHATypaIrst OCIKOB.

CamocrosTenpHas paboTa 00yJaronTuxcst

Tema 16. Xumus 1 >xU3Hb

CopepkaHne yueOHOTO MaTepHana;

Jlexmus

1.X¥uMus 1 OpraHu3M 4enoBeKa. XUMUYEeCKHe 3JIEMEHTHI B OpraHU3Me YeIOBeKa.
Opranudeckne ©  HeopraHudeckne BemecTBa. OCHOBHBIE KH3HEHHO
HEOOXOIUMBIE COSAMHCHUSI:

OeINKH, YTIACBOBI, KHUPbI, BATAMUHBL. YTIEBOJIBI — IJIaBHBIN UCTOYHHUK YHEPTUN
opraam3ma. Ponb KHUpOB B opraHmzMe. XOJIECTEPUH U €T0 POJb B 3I0POBBE
YeJI0BeKa.

2.MuHepanbHBIE BEIIECTBA B MPOMYKTaX THTAaHUS, MHUIIEBBIE JOOABKH.
COaraHCHpPOBaHHOE ITUTAHKE.

Xumusi B ObiTy. Boma. KadectBo Bojbl. Momolide M YHCTSIIME CPEACTBA.
[TpaBuiia 6e30macHON PabOTHI CO CPeICTBAMU OBITOBOM XMMHH.

TIpakTrUueckue 3aHsATUA
1.0npenencHue xene3a B MPOTYKTaX MUTAHMS

¥2,¥4,Y5,31,32
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| CamocTosTenpHas paboTa 00yJaronTuxcst

Pasgen 4. buonorus

Tema 17. buonorus - COBOKYNHOCTh
HayK O XHUBOW mpupoje. Merosl
HAYYHOTO MTO3HAHUS B OMOJIOTHH

Copepixanne yueOHOTO MaTepHana;

Jlexmus

1.)KuBas mpupoma Kak OOBEKT H3y4eHHs] OWOJOTHH. MeTOoabl HCCIICIOBAaHUS
JKUBOU MIPUPOJIBI B OMOJIOTHH.

2.0OnpenencHre XU3HHU (C MPUBJICUCHUEM MaTepHalia U3 pa3leioB (U3UKUA H
XUMUH). YPOBHH OpraHHU3aIUN KU3HH.

JemoHcTpanuun

YpoBHU OpraHu3aIuy KU3HU.

MeTo/TbI TO3HAHMSI JKUBOW TPUPO/IBL.

TIpakTrUueckue 3aHATUA
1. Tunosiorust >KMBBIX OPraHU3MOB

¥2,¥4,31,32

Tema 18. Knerka

Copepxanne yueOHOTO MaTepHana;

Jlexmus

1.Uctopuss m3yueHus KiaeTkd. OCHOBHBIC IIOJIOXKEHHS KJIETOYHOM TEOpHH.
Kirerka - cTpyKkTypHO-()yHKIIHOHANbHAS (37IEMEHTapHas) €ANHHLIA KU3HU.
Crpoenue knetku. [IpokaproTsl U 3yKapHOThl — HH3ILINE U BBICIINE KIETOYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHl KJIETKH 3yKapuoT.
IToBepxHOCTHBIN ammapar. CXeMaTHYHOE OIHCAHHE KUIKOCTHO-MO3aWIHOU
MOJIENIN KJIETOYHBIX MEMOpaH.

HuTtonmasmMa — BHYTpEHHsSS cpela KIETKH, OpTraHOuAbl (OpraHeluibl).
Kuerounoe sinpo. DyHKIMS siapa: XpaHEHHE, BOCIIPOM3BEICHUE M Iepelada
HACIIEJICTBEHHON WH(POPMAIMH, PEryJsus XUMHYSCKOH aKTUBHOCTH KIIETKH.
CrpykTypa 1 pyHKIHH XPOMOCOM. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
2.MarepuanbHOe €IUHCTBO OKPY/KAIOIIEro MHUpPa U XUMHUECKUN COCTaB >KUBBIX
OpTaHU3MOB. buonoruueckoe 3HaYCHHE XUMHYECKHAX 3JIEMEHTOB.
Heoprannueckue BemecTsa B cOCTaBe KJIETKH. Poib BOABI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTPEHHEW cCpelsl opraHuzMoB. Heopranndeckue
WOHBL. YTJIEBOJABl M JHUMUABI B KieTke. CTpyKTypa U Ouonoruyeckue (GyHKIIHA
0enKoB. AMHHOKHCIOTBI — MOHOMEpHl 0OenkoB. CTpoeHHe HYKJICOTHIOB H
cTpykTypa nonunykneotuansix neneit JHK u PHK, AT®.

Bupycwl u Oakrepuodaru. Heknerounoe crpoeHue, KU3HCHHBIH IUKI W €ro
3aBUCUMOCTh OT KJIETOYHBIX (opM ku3HU. Bupycel — Bo3OyauTenu
nHQEKIMOHHbIX  3a0oneBaHuid;  moHATHE 00  OHKOBHpycax.  Bupyc
ummyHozeduiuta yenoseka (BUY). [Mpodunaktuka BUY-unpexium.
JemMoHcTpanuu

CrpoeHune MOJIEKy bl OeIKa.

Crpoenne monekynsl JJTHK.

CtpocHHE KIETKH.

V1,¥2,¥3,V5,31,32
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CrpoeHue KIETOK MPOKAPUOT B DYKAPHOT.
Crpoenmne BUpyca.

[IpakTudeckue 3aHATUSL

1.HaGnroieHue KJIETOK pacTeHUH W KUBOTHBIX IMOJI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax 1 X OIHCAHHE.

CpaBHEHHE CTPOCHHMSI KJIETOK PACTCHUI U )KUBOTHBIX.

Tema 19. Opranuzm

Copepixanne yueOHOTO MaTepHana;

Jlexmus

1.0pranusm - enuHOE 11e70e. MHOTO0Opasue opranm3MoB. OOMEH BEIIECTBOM U
SHEPTUCH C OKpYXaroliel cpesod Kak He0OXOJUMOE YCIOBUE CYIISCTBOBAHHS
JKUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIPOU3BEACHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpraHM3MOB. JleleHne KIEeTKH — OCHOBa pOCTa, pa3BUTHA U
pasMHOXXeHUs opraHu3MoB. becmomoe pasmHoxenue. llonoBoit mpomecc wu
oJIOBOE pa3MHOkeHHe. OII0I0TBOPEHUE, €T0 OMOJIOIMUYECKOE 3HAUCHHE,
2.IlonsiTrie 00 MHAMBUIYATLHOM (OHTOTEHE3), SMOPHUOHAILHOM (IMOPHOTeHE3) U
MOCTAMOPUOHATFHOM pPa3BUTUU. VHIWBUAyanbHOE pa3BHTHE 4YEJIOBEKA M €ro
BO3MOJKHBIE HAPYIICHUSI.

OO01Me npeacTaBiICHUs O HACACACTBEHHOCTH U M3MEHUUBOCTHU. 3.I eHeTHUecKas
TEPMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH HaclienoBaHus. Hacnemosanue
MpHU3HAKOB Yy dYenmoBeka. [lomoBele xpoMocombl. CHEIDIEHHOE C  TIOJIOM
HacienoBanue. HacneacTBeHHble OOJIE3HHM 4YEJOBEKa, WX NPUYUHBI U
npoduinakTrka. COBpeMEHHBIC MTPEICTABICHUS O TCHE U TEHOME.

I'enernyeckue 3akoHOMepHOCTH U3MeHUMBOCTH. Kiaccudukamms dopm
W3MEHYMBOCTH. BinsiHUE MyTareHOB Ha OPraHKU3M YeJIOBEKa.

IIpenmer, 3amaur ¥ METOABI CEJCKIUH. | CHETHUECKHUE 3aKOHOMEPHOCTHU
cenekimu. Yuenne H. W. BaBunoBa o 1meHTpax MHOrooOpasus U
MIPOUCXOXKJIEHUSI KYJIBTYpHBIX pacTeHUil. buoTexHomorus, ee HOCTHKEHUS,
MEPCIICKTUBBI Pa3BUTHSL.

HeMoHcTpannu

OOMeH BemecTB 1 peBpalleHNue SHEPTHUH B KIIETKE.

Jenenue ki1eTku (MUTO3, MEHO3).

Crioco0bI 6ecIoIoro pa3MHOKEHHUSL.

OIJ1I0I0TBOPEHHE Y PACTEHUH U )KUBOTHBIX.

WuauBuayansHOE pa3BUTHE OpraHU3Ma.

HacnencteeHHble 00JIe3HH YETIOBEKA.

BrusHue ankoronnsma, HapKOMaHHUH, KypEeHUs Ha HACIECTBEHHOCTD.

MyTanumu.

MonupukannoHHast U3MEHIYHUBOCTb.

LleHTpbl MHOTOOOPA3Hsl M MPOUCXOXKASHHSI KYIbTYPHBIX PACTEHHIA.

V1,¥2,¥3,V5,31,32
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HcKycCTBEHHBIH OTOOD.
Uccnenosanns B 001acTi OMOTEXHOIOTHH.

[pakTuyeckue 3aHATHS

1.PeriieHue sneMeHTApHBIX TCHETHUSCKUX 3a/1a4.

AHamM3 ¥ OIEHKa dTHYECKMX ACIIEKTOB Pa3BUTHS HEKOTOPHIX HCCIEIOBAHMI B
OHMOTEXHOJIOTHH.

CamocrosTensHast paboTta 00ydaromumxcs

Tema 20. Bun

Copepkanne yueOHOTO MaTepHana;

Jlexums

1.DBomoNIMOHHAs Teopus W €€ poiib B (POPMHPOBAHUM COBPEMECHHOM
€CTEeCTBCHHO-HAYYHOU KapTuHbl Mupa. Bun, ero kpurtepuu. llomymsuus kak
CTPYKTypHasl €IWHUIA BUA W 3BOMOUWU. CHHTETHYECKas TEOPHS SBOIOINU.
JBWKylllMe CUJIbI SBOJIIOLMM B COOTBETCTBUM C CHHTETUYECKON Teopuei
spomrornu (CTD). ['eHeTn4eckre 3aKOHOMEPHOCTH SBOIFOIIMOHHOTO TIpoIlecca.
2.Pesynpratel dBOmonmu. CoxpaHeHHE MHOT000pa3us BHJIIOB KaK OCHOBa
ycTOH4YMBOTO  pa3BuTusi  Owocdepsl. IlpuywHBI  BBRIMHpaHHS  BUJIOB.
Buonoruyueckuii mporpecc 1 OMOIOTHYECKHUI perpecc.

I'unotessl IPOUCXOXKICHUS KU3HU. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3emiie
B TIPOIIECCE IBOIONNU. AHTPOTIOTEHE3 U €r0 3aKOHOMEpHOCTH. JlokazaTenbcTBa
pOJICTBA 4YENOBEKAa C MJICKONUTAIOMIUMH KUBOTHBIMHU. 3.DKOJIOTHUECKHE
(hakTOpBI aHTPONOTeHe3a: YCIOXKHEHUE TMOMyJSIIIHOHHON CTPYKTYPHI BHIIA,
W3TOTOBIICHHUE OPYAWM TPy/a, MEPEeX0l OT PACTUTEIBLHOTO K CMEITIAaHHOMY THITY
IIUTaHWA, HCIIOJIB30BAaHHUEC OI'HA. IlossBneHre MBICIUTEIBHON ACATCIBHOCTU H
yjeHopasaenbHou peun. [IpoucxoxaeHue 4yenoBeYecKux pac.

HeMoHcTpannu

Kputepuu Buza.

[omynsmwmst - CTPYKTYpHast IMHALIA BUAA, €AMHAIA BOITFOIHH.

JIBMOKyIIHiEe CHITBI 3BOJFOIIHH.

Bo3HuKHOBEHHE 1 MHOTOOOpa3ne MPUCIIOCOOJICHUM Y OPraHU3MOB.

Penkue u ncuesaroniye BUIBI.

JIBrOKyIIyie CHITBI aHTPOIIOTEHE3a.

[IponcxoxIeHne YenoBeKa U YeI0BEYeCKIX pac.

TIpakTrUueckue 3aHsATUA

1.0mucanue ocobOeit Buna mo MoOphoIOTHIECKOMY KPUTEPHIO.
AHanu3 U OIIeHKa Pa3INYHbIX TUIIOTE3 MPOUCXOKACHUS KU3HU.
AHann3 ¥ OIIEHKA Pa3INIHBIX TUTIOTE3 MTPOUCXOXKICHHSI YeJIOBEKA.

V1,¥3,31,32

Tema 21.DKocuCTEMBI

Conepxanne yaeOHOTO MaTepHaa;

Jlexmus
1.IIpeaMer u 3a1a4ul 3KOJOTHH: YUYCHHE 00 IKOJOTHYECKHUX (haKTOpax, YICHHE O
COO0IIeCTBaX OPTraHW3MOB, y4UeHHE 0 Owmocdepe. DKojormdeckne (HaKTOPHI,

Y1,V,V5,31,32
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0COOCHHOCTH MX BO3JICHCTBHUS. DKOJIIOTHYECKAs XapaKTepucTrKa Bua. [loHsTre
00 skoornveckux cucremax. Llenu nmuranus, Tpoduyeckue ypoBHH.
BuoreoneHo3 kak »dkocucteMa. bHOIEHO3 W OHOTON Kak KOMITOHCHTBI
OmoreoreHo3a.

2.buochepa — mimobanbHas 3KkocucTema. Yuenme B. M. Bepnamckoro o
ouocgepe. Ponb kuBbIX opraHu3MoB B Ouochepe. buomacca. buonoruueckuit
KPYroBOpoT (Ha mpHMepe KpyroBopoTa yriepoja). OCHOBHBIC HAaIpaBIICHUS
BO3JICHCTBHS YelIOBeKa Ha Oruochepy.

3.Tpancopmanyisi €CTECTBEHHBIX 3KOJOTHMUecKux cucreM. (OcoOeHHOCTH
arpo3KOCUCTEM (arporeHO030B).

JeMoHcTpannu

Okojiorudeckre GakTophl U UX BIMSHUE HA OPraHU3MBI.

MexXBUIOBBIC OTHOIIICHUS: TTAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIINS, CUMONO3.
SIpycCHOCTBH paCTUTEIBLHOTO COOOIECTRA.

Kpyrosopor yriepona B 6uocdepe.

3anoBeIHUKU U 3aKa3HUKU Poccuu.

[IpakTudeckue 3aHATUSL

1.CocTaBieHre cxeM Iepeladil BEMIECTB U SHEPTruH (IIeTeit TUTaHus).
CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOAHBIX HKOCHCTEM U arpo’KOCHCTEM
CBOEH MECTHOCTH.

Pemenne sxonornyeckux 3agad.

AHanmu3 W OIlEHKa IOCIIEICTBUNA COOCTBEHHOHN MEATEIHLHOCTH B OKPY)KArOIICH
cpelie, TI00ATBHBIX KOJIOTHYECKUX MPOOJIEM U IMyTeH UX PEIICHUsI.

ITIpoMexxyTouHast aTTecTaus

Ilo uroram BTOpPOro cEMECTpa U3YyUCHUA NUCHUIIIINHBIL: Z[I/I(l)(i)epeHLII/IpOBaHHBIﬁ
3a4CT

Hroro 3a 2 cemecTp

64

Bcero

113
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HaumenoBanue pasaciioB U TCM

Conepixanne yueOHOTO MaTepuana u (POpMbI OpTraHH3aAIHNH JACSITSILHOCTH
o0yJaronuxcs

O0BeM yacoB

3HaHUS W YMEHWUS,
(bopMHPOBaHUIO
KOTOPBIX
CIOCOOCTBYET
JIEMEHT MIPOrpaMMBbl

Paszgen 1. dusuka

CopepxaHne yueOHOTO MaTepHana;

Omsuka — QyHIaMEeHTabHAg HayKa O npupojae. EcTecTBeHHO-HaY4HBINH METO.
MIO3HAHUSI, €r0 BO3MOXHOCTU U I'PAHULIbI IPUMEHUMOCTH.
OKCIIEpUMEHT ¥ TEOpHsl B IpoLecCe IO3HAHUS NPHUPOAbl. MonenupoBaHue

(hu3mueckux sIBICHUH U mporieccoB. EcTecTBeHHO-HAayYHasi KapTHHA MUpPA U €¢ 4
Ba)KHEHIINE COCTABISIOLLLE.
Tema 1. Brenenue EnuHCTBO 3aKOHOB NIPUPOABI M COCTaBa BemlecTBa Bo Beemennoit. OTKpHITHS B ¥2,V4,31,32
(hu3nMKe — OCHOBA Mporpecca B TEXHUKE U TEXHOJOTHH MPOU3BOCTBA.
[IpakTudeckue 3aHATUSL 1
MogenupoBanue GU3NIECKHUX SBJICHUN U TPOIIECCOB.
CamocrosTenpHas paboTa 00yJaronTuxCs
Brimonnenue pedepara 3
[ToaroTOBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIPOCHI
Coneprxkanne yaeOHOTO MaTepHaa;
Kunematnka. Mexanndeckoe paBmkeHue. Cucrema otcuera. TpaekTopwst
JIBUKCHHSL.
IIyte. Ilepememenne. PaBHOMepHOE npsMoinHEHHOE ABMKEHHE. CKOpPOCTS.
OTHOCUTENIBHOCTh MEXaHHYECKOTO JBIDKEHHS. 3aKOH CIIOKEHHUS CKOPOCTEH.
I'paduku newkenus. CpeaHsss CKOPOCTh MpPU HEPABHOMEPHOM IBHXKEHHH.
MrHoBeHHasi CKOpPOCTb. PaBHOYCKOpEHHOE MPSMONMHEHHOE JIBH)KCHHE.
Yckopenune. CBobomHoe manmeHue Tell. KpHWBOIMHEHHOE NBIDKCHHE. YTIJIOBAs
Tema 2. Mexanuka CKOpOCTh. PaBHOMEpHOE NBM)KEHHE MO OKPYXHOCTH. LleHTpocTtpemmrenpHOE 5 V133132

YCKOpEHHE.
Junamuka. Macca u cuna. BzaumoneiictBue Ten. 3akoHbl JUHaAMUKH. CHIlbl B
pupoze.

Crioco0bl m3MepeHus cuit. MHepuuanbHas cucTeMa OTcueTa. 3aKOH BCEMUPHOTO
TaroTeHus. HeBecoMocTb.

3aKoHBI COXpaHEHHUS B MeXaHUKe. VIMITyIIbe Tena. 3aKOH COXPAHCHHS UMITYJIhCa.
PeaktuBHOE nBMWkKeHHWEe. Mexanwdeckas pabora. MomrHocTe. PabGoTa cruthl
TATOTCHUS, CUJIBl YOPYTOCTH U CWIBl TpeHus. MexaHuueckas >SHEprus.
Kunernueckas sHeprusi.
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Kunernueckas sHeprus u pabora. [loTeHnmanpHast SHEPTHs B TPABUTAIIIOHHOM
ToJie.

[MoTennmanpHast SHEPTUS YyIPyro Ae(GOpMHPOBAHHOTO Tena. 3aKOH COXPaHCHHUS
MOJTHON MEXaHUYECKOU SHEPTHUH.

JemoHcTpaiuu

OTHOCUTENBHOCTh MEXaHUUECKOT'O TBUKEHUSL.

Buapl MexaHN4ECKOr0 TBUKEHUS.

HuepTtHOCTH TEN.

3aBUCUMOCTh YCKOPEHUS Tella OT €r0 MacChl U CUIIBL, IEUCTBYIOIIEH Ha TeJo.
PaBeHCTBO ¥  MPOTHUBOMOJIONKHOCTH  HAIMpaBiCHHUS] CHUJ  JCUCTBUS U
IIPOTHUBOJEHCTBUS.

HesecomocTts.

PeakTuBHOE IBMXKEHUE, MOETH PAKETHI.

M3MeHeHne YHePrun Ipy COBEPIIEHUH PabOTHI.

TIpakTrUueckue 3aHATUA
HWccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHSI OT MACCHI TeJa.

CamocrosiTensHast paboTa 00ydaromuxcs
Brimonnenue pedepara
[TonroToBKa NMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCEHI

Tewma 3. OcCHOBBI MOJIEKYJIIpHOU
(bU3UKU U TEPMOAMHAMUKH

Conepxanne yaeOHOTO MaTepHaa;

MonekynsipHasi  ¢u3nka. ATOMHCTHYECKAas TEOpPHUS CTPOCHHUS BEIIECTBA.
HaGnromeHust 1 OMBITHI, MOATBEPXKIAIONINE aTOMHO-MOJICKYJIIPHOE CTPOCHHE
BemiecTBa. Macchl U pa3Mepbl MOJIeKyJl. TennoBoe ABIKEHNE YacTHUI] BEIIeCTBA.
bpoynoBckoe nBwxkenue. MneanbHbiii ra3. Temmeparypa kak Mepa cpemgHel
KMHETHYECKOM SHEPrHMM YacTUL. YPaBHCHUE COCTOSHMS HACAIBHOIO Trasa.
Mzomporeccr n ux rpadukn. OOBSICHEHHE arperaTHBIX COCTOSHUN BEIECTBA U
($a30BbIX TEPEXOJOB MEXKJy HHMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX
MIPEJICTaBICHUH.

CBs3p MKy JABICHHEM WM CpeIHEH KHHETHYECKOW SHEPTHEH MOJCKYJ rasa.
Pabora raza. Momens xunkoct. [IoBepXHOCTHOE HATSDKCHHE M CMadHBaHHE.
Kpucrannmueckue u amopdHbIe BemecTa. JKuaKue KpUCTaLIbL.
Tepmonunamuka. BuyTpeHHss sHeprusi. PaboTta u Termooraada Kak CIIOCOOBI
W3MEHEHUs] BHYTpEeHHEU sHepruu. [lepBblid M1 BTOPOMl 3aKOHBI TEPMOAUHAMUKH.
Ilpunuuner nedictBus TemioBblx MammH. KIIJI TemnoBeIx —JIBHUratenei.
TeroBble MaIIMHBI U UX TPUMEHEHHE. DKOJIOTHYECKHe POOIeMbl, CBSI3aHHbBIS
C IPUMEHEHHEM TEIUIOBBIX MAIITUH U TPOOIIEMBI IHEProcOepekeHusI.
HeMoHcTpannu

JIBrmkeHne OPOYHOBCKHX YaCTHII.

Hudpdysus.

SIBneHus IMOBCPXHOCTHOI'O HATSXKCHUA M CMaYrBaHU.

v1,¥3,31,32
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Kpucranmnsl, amopdHbIe BemecTBa, KUAKOKPUCTAIUIMYECKUE TEa.
M3meHeHne BHYTPEHHEH YHEPTHUHU TEJ MPU COBEPIICHUHN paOOTEHI.

HpaKTI/I‘-IeCKI/IC 3aHATHA
AI‘peFaTHBIC COCTOsSHUS BCUICCTBA

CamocrosTenpHas paboTa 00yJaronTuxCs
Brinonnenue pedepara
IToaroTOBKa MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOMPOCHI

Tema 4. OCHOBEHI JIEKTPOTUHAMUKH

Copepxanne yueOHOTO MaTepHana;

DneKkTpocTaThKa. B3ammomelcTBHe 3apsDKeHHBIX Tel. DJICKTPUYECCKU 3apsi.
3akoH COXpaHEHUS AJIIEKTPUICCKOTO 3apsna. 3akoH Kymnona.
DIEKTPOCTATUUECKOE T0JE, €r0 OCHOBHBIC XAPAKTCPUCTUKU U CBS3b MEKIY
HUMH. [IpOBOTHUKYN 1 U30JISITOPHI B 3JEKTPOCTATUIECKOM ITOJIe. DIeKTpUIecKas
€MKOCTh KOHJICHCATOpa. DHEPTHS ANEKTPOCTATHIECKOTO TTOJIS.

ITocTostaubiid TOK. TlocTOsSHHBINA 3neKkTpuUeckuit ToK. Cuila TOKa, HaMpsDKCHHE,
SJICKTPUYECKOE COMpOTHUBICHKE. 3akoH OMa JUis ydyacTKa LEeNu W TOJHOM
3JIEKTPUUECKOH 1ETIH.

Pabora m MomrHOCTh TMOCTOSIHHOTO TOKa. 3akoH Jkxoynms—IJlenma. Termmosoe
JIEUCTBUE AIEKTPUUECKOrO TOKA. DJIECKTPUUECKUI TOK B Pa3IMYHBIX Cpelax.
MarnutHoe 1osie. MarHuTHOE€ I1OJIE M €ro0 OCHOBHBIE XapaKTEPUCTUKH.
JleficTBe MarHWTHOTO TIONISI HAa TPOBOJHUK C TOKOM. 3akoH Awmrmepa.
Onekrpoasurarens. Cuna Jlopenua.

SlBneHue >AeKTPOMAarHUTHOM MHAYKIHMH. 3aKOH 3JIEKTPOMArHUTHON WMHIYKIUU.
IIpaBumo Jlenma. CamouuaykIws. MHIYKTUBHOCTh. DHEPTHSI MATHUTHOTO TIOJIS.
JlemoHCcTpanuu

DNeKTpu3anus Tell.

B3anMopeiicTBue 3apsHKEHHBIX TEIL.

HarpeBanue mpoBOJHUKOB C TOKOM.

OneIT Opcrena.

BzaumoaeiicTBre NPOBOJJHUKOB C TOKOM.

JeiicTBME MAarHUTHOTO T0JI1 Ha POBOJHUK C TOKOM.

Pabora anexktpoaBurarens.

SIBneHue 3IEKTPOMArHUTHON MHAYKIIHH.

TIpakTrUueckue 3aHATUA
COopka SIEeKTpUYECKON HENH W M3MEpPEHHe CHIIBI TOKAa M HANpsHKeHHS Ha ee
pa3IMYHBIX YYacTKaXx.

CamocrosTenpHas paboTa 00yJaronTuXCs
BrinonneHue pedepara
IToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOMPOCHI

Y1,¥3,V5,31,32

Tema 5. Konebanus 1 BOJHBI

Copepkanne yueOHOTO MaTepHana;

Mexanndeckne Konebanus 1 BodHbl. CBoOOaHBIC Konebanus. [lepmog, gactoTa

V1,¥3,¥5,31,32
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U aMIDIuTyna KojeOanwid. ['apMonmdeckue KoseOaHus. MareMaTWdecKuid u
OPYKUHHBIM ~ MasTHUKM. [IpeBpaineHue SHEPruM IpU T[apMOHMUYECKHX
KOJICOaHUSIX.

MexaHnueckre BOJHBI U UX BHUJIbl. 3BYKOBbIE BOJIHBI. YJIBTPa3BYKOBBIC BOJIHBIL.
VYIbTpa3ByK U €r0 UCIIOJIb30BaHUE B MEIUIIMHE U TEXHHKE.

OJeKTpOMarHuTHeIe KoneOaHusi M BOJNHBL. CBOOOAHBIE 3JIEKTPOMATHUTHBIC
KoJIeOaHus..

KonebaTenbHbri KOHTYP. dopmyna Tomcona. BrinyxieHHbIe
9JIEKTPOMAarHUTHBIE  KoJeOaHusl. I'apmonnueckue 3JIEKTPOMAarHUTHBIE
KoyieOaHusl. DIEKTPUUECKUH pe3oHaHc. [lepeMeHHbI TOK. DIIeKTporeHepaTop.
[Monyyenne u nepenava anekTpodHeprun. [IpodiemMbl SHeprocOepeKeHusI.
ONeKTpOMarHuTHOE oJie. OneKTpOMarHuTHbIE BOJIHBI. CkopocTh
3JEKTPOMAarHUTHBIX ~ BONH. IIpWHIMOBI  pajgMoOCBs3M W TEIEBUACHHUA.
Hcmonp30BaHue  3MEKTPOMAarHUTHBIX ~ BOJH  PAa3lMYHOTO  JHarna3oHa B
TEXHUYECKUX CPEJICTBAX CBSA3M, MEAULIMHE, IPH U3YUEHUU CBOWCTB BEIIECTRA.
CseroBele BONHBI. Pa3BuTHE IpencTaBIeHHH O MPHUPOAE CBETa. 3aKOHBI
OTpPaKeHHsI U TpesioMJIeHus cBeTa. MuTepdepenuus ceera. Judpakuus cera.
Hudpaknronnas pemrerka. [lonspuzanus csera. [ucnepcust cBera. JIMH3BL
®dopmyiia TOHKOH THH3BL. ONTHYECKHE TPUOOPHI.

HeMoHcTpannu

Konebanus MmaTeMaTH4eCKOTO U MPYKUHHOTO MAasITHUKOB.

Pa6ora anexTporeneparopa.

Wzny4eHnue 1 npueM 3JIeKTPOMarHUTHBIX BOJIH.

Pannocssse.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

WnaTepdepennmst u audpakims cBeTa.

OTtpakeHue U NpeTOMIICHUE CBETA.

OnTudeckre mpruoopEL.

TIpakTrUueckue 3aHATUA
Nzydenune xonebaHmii MATEMAaTHIECKOTO MasiTHHKA.
W3ydenne untepdepeHInU 1 qTUQPAKIMN CBETA.

CamocrosTenpHas paboTa 00yJaronuxcs
BrinonneHue pedepara
IToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOMPOCHI

Tema 6. DneMeHTHI KBAaHTOBOI
¢buzuKu

Copepxkanne yueOHOTO MaTepHana;

KgantoBbie cBoiicTBa cBera. PaBHOBecHOe TemyioBoe u3iydeHue. KBaHToBas
runore3a Ilnanka. dorovaekTpudeckuit s3¢dekr. YpaBHeHue DUHIITEHHA IS
BHemHero orodddekra. @oton. [laBnenue ceera. [yannsm cCBOUCTB cBeTa.

®dusuka aroma. Moaenu crpoenus aroma. OnbiT Pesepdopma. [Toctynarer bopa.
OO6sicHeHrEe THHEHYaTOro CIeKTpa BOJAOPOAAa HA OCHOBE KBAHTOBBIX ITOCTYJIATOB

Y1,V5, 31,32
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bopa. Ilormomenue W HCOycKaHWe CBeTa aToMoOM. KBaHTOBas »HEprus.
[IpuHIMIT KEWCTBUS B UCTIOIB30BaHKE Jiazepa. ONTHUECKask CIIEKTPOCKOINS KaK
METOJ U3YUYEHUS COCTaBa BEILIECTBA.

®u3nKa aTOMHOTO S/Ipa U 3JeMeHTapHbIX yacTull. COcTaB U CTPOEHHE aTOMHOTO
simpa. CBOMCTBA SACPHBIX CHUI. DHEPTHUS CBSI3U M ACPEKT MACCHl aTOMHOTO sIIpa.
PannoakTUBHOCTS. Buast pannOaKTUBHBIX MpEeBpaIICHUM. 3akoH
panuoakTuBHOTO pacnaga. CBONHCTBA HMOHU3MPYIOUIUX SACPHBIX H3IYYEHUH.
PannoakTuBHBIE U3TYYeHHUA W X BO3JEHCTBHE HA JKUBbIE OPTaHU3MEL. SaepHbie
peakuuu. SnepHas sHepreTuka. DIeMeHTapHbIe YaCTULIBL.

dyHIaMeHTaIbHBIE B3aUMOJICHCTBHSL.

HeMoHncTpannu

doroaddexr.

DOTO3NEMEHT.

N3nyyenue nasepa.

JIuneiiyaTele CIEKTPBI Pa3JIMYHBIX BEIIECTB.

CueTyuK HOHU3UPYIOMIMX U3TYUYCHUH.

IIpakTuueckue 3aHATUS
Jlyanusm cBONCTB cBeTa.

CamocrosTenpHas paboTa 00yJaronTuXCs
Brimonaenue pedepara
[ToaroTOBKa MMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOPOCHI

Tema 7. Bcenennas u e€ 3BOIIOIUS

Coneprxkanne yaeOHOTO MaTepHaa;

Crpoenne u passutue Bcenennoi. Kocmomorms. 3Be3mpl. TepmosmepHBINA
cuHTe3. Monens pacmupsiromeiicss BeeneHHoi.

[Ipoucxoxnenne ConmHeuHoil cuctembl. [IpoToconHIle W MPOTOIUIAHETHHIC
obmaka. OOpaszoBanme ImIaHeT. IIpoOiema CyIIECTBOBAHUS BHE3EMHBIX
[IABUJIN3AIIAHA.

CoBpemeHHas ¢u3zndeckas KapTUHa MUpA.

[IpakTudeckue 3aHATUS
HebecHrie Tema

CamocrosTenpHas paboTa 00yJaronTuXCs
Brimonaenue pedepara
[ToaroTOBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOPOCHI

¥1,31,32

Pazpen 2. Xumms. OO1as u HEOpraHUIECKast XUMHUSL.

Tema 8. Beenenue

Copeprkanue yueOHOTO MaTepuaa:

Xumuueckasi KapTHHAa MHpa KaK COCTaBHasg YacTh €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa. Pois XMMHHM B KM3HH COBPEMEHHOTO oOmiecTBa. HoBeiimme
JOCTHXKCHUSI XUMUYECKON HAyKHU B IUIAHE Pa3BUTHUS TEXHOJOTHH: XUMHUYECKAs
TEXHOJIOTHSI — OMOTEXHOJIOTHS - HaHOTeXHONOrHs. [IpuMEHEHHE OCTHKCHHMA

¥2,¥4,31,32
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COBpPEMEHHOW XUMHH B TYMaHUTAPHOU cdepe NesTeTbHOCTH 00IIeCTBa.

Jlexun

[IpakTideckue 3aHATUSL
OuncTka 3arpsi3HEHHON BOABI

CamocrosTenpHas paboTa 00yJaronTuxCs
BrinonneHue pedepara
IToaroTOBKa MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOMPOCHI

Tema 9. OcHOBHBIE TOHATHS U
3aKOHBI XUMHUH

Copepxanne yueOHOTO MaTepHana;

IIpenmet xumun. BemecTBo. AtoM. Morekyia. XUMHYECKHHN 3JIEMEHT B (POPMBI
ero cymiectBoBaHus. [IpocTeie 1 CloKHBIE BellecTBa. AJTIOTPOITHS U e
MIPUYUHBIL.

JemoHcTpanus

Habop Mozernei aToMOB M MOJICKY L.

Wsmepenue BemecTBa. OCHOBHBIC 3aKOHBI XUMHUH. Macca aTOMOB ¥ MOJICKYI.
AtomHas equHHIa Macchl. OTHOCHUTENBHBIC ATOMHASI U MOJICKYJISIPHAsI MACCHI.
KonunuecTBo BelecTna.

ITocTostaHas ABorampo. MosipHast Macca. 3akoH ABoraapo. MoJSIpHBIN 00beM
rasoB.

3aKoH COXpaHEHUs] MacChl BELIECTBA.

TIpakTrUueckue 3aHsATUA
PacueTsl o xuMudeckum popmynam.

CamocrosiTensHas padoTta o0yuaromuxcs

V1,¥3,31,32

Tema 10. [lepuogudeckuii 3aK0H

u Ilepuonnueckas cucrema
XHUMHYECKHX dnemeHtoB J[. U
MeHnnaeneeBa

Copepkanne yueOHOTO MaTepHana;

Otkpeitue Ilepuoandeckoro 3akoHa. [lepuomuueckas cucTeMa XHMHUYECKHX
anementoB JI. Y. MenneneeBa kak rpaduueckoe oroopakenue Ilepnoandeckoro
3akoHa. [leproanueckuil 3aKoH M cUcTEMa B CBETE YUEHMs O CTPOEHHH aTOMA.
3aKOHOMEPHOCTH H3MEHEHHUs CTPOEHUSI IEKTPOHHBIX OOOJIOUEK aTOMOB U
XMUMUYECKHUX CBOWCTB 00pa3yeMbIX 3JEMEHTaMHU IIPOCTHIX U CJIOKHBIX BEILECTB.
3nauenue Ilepuonmueckoro 3akoHa u I[leprognueckoil cUCTEMBl XMMHUYECKHX
anemeHnToB [[. 1. MenneneeBa ans pa3BUTHS HAyKH U MOHUMAaHHUS XUMHUYECKOH
KapTHHBI MHpa.

JemoHcTpanus

Paznuunsie ¢opmel Tleproandeckoil cuctembl xumudeckux snementoB /1. M.
Mengeneesa.

TIpakTrUueckue 3aHATUA
Peaknuu noHHOTr0 0OMEHa

CamocrosTensHas pabota 00yUaroImuxcs
BrinonneHue pedepara
[ToAroToBKa MMChMEHHBIX OTBETOB HA KOHTPOJIbHBIC BOPOCHI

V1,¥3,31,32

Tema 11. CtpoeHue BeliecTBa

Copepikanne yueOHOTO MaTepHana;

¥1,¥3,31,32
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Ilpupona xumuueckoil cBsizu. KoBajeHTHasi CBs3b: HEMOJSIpHAs W MOJISIpHAS.
Honnas cBs3b. KaTnoHbl 1 aHHOHBI. MeTaiuinueckas cBA3b. BogopogHas CBA3b.
B3auMOCBA3b KPUCTAUIMUECKUX PELICTOK BEIIECTB C Pa3IMYHBIMU TUIIAMU
XUMHYCCKOM CBSI3H.

JemoHcTpanus

OO0pa3iibl BEMECTB M MATEPUAIOB C Pa3JIUYHBIMHA TUIAMH XUMHUYECKOU CBS3H.

IIpakTuueckue 3aHATUS
THIbl KPUCTAITUYECKUX PEHIETOK

CamocrosTenpHas paboTa 00yJaronuXCs
Brimonaenue pedepara
[ToaroTOBKa MMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOPOCHI

Tewma 12. Bona. PactBopsl

Coneprxanne yaeOHOTO MaTepHaa:

Boma B mpupozme, ObiTy, TexHMKe W Ha npousBoictBe. PDusmueckme u
XHUMHYECKHE CBOMCTBA BOJBI. 3arpsiI3HUTENN BOABI M CIIOCOOBI OYHCTKH. JKecTkas
BOJIA U €€ yMsITYCHHE.

OmpecHeHne BOIBI. ArperaTtHble COCTOSHHS BOIBI M €€ MEepPexXOAbl U3 OJHOTO
arperaTHOro COCTOSIHUS B APYTOE.

PacTBOpeHue TBEepIBIX BEUIECTB U ra30B. 3aBUCUMOCTH PACTBOPUMOCTHU TBEPABIX
BEILIECTB U Ta30B OT TeMIepaTypbl. MaccoBast 101 BEIIECTBAa B PACTBOpPE Kak
CII0Cco0 BBIPAKEHHS COCTaBa PacTBOPA.

JemoHcTpanus

dusnyeckre CBOWCTBA BOJIbI: TOBEPXHOCTHOE HATSKCHNE, CMAUHBaHHE.

TIpakTrUueckue 3aHsATUA
O11eHKa KayeCcTBa BOJbI

CamocrosiTensHast paboTa 00ydaromuxcs
Brimonnenue pedepara
[ToaroToBKa NMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCEHI

Y1, ¥2,¥5,31,32

Tema 13. XuMudeckue peakiinu

Conepxanne yaeOHOTO MaTepHaa;

ITonsTre 0 XuMUYECKOH peakiuu. TUIBI XUMHUYECKUX peakiuii. CKOpocTh
peakuuu U aKTOphI, OT KOTOPHIX OHA 3aBUCHUT. TeruIoBoM 3 (eKT XUMUIECKON
peaknuy. XUMHYECKOE PABHOBECHE U CITOCOOBI €T0 CMEIICHHS.

JemMoHcTpanuu

XUMHUECKHUE PEAKIINU C BBIACICHUEM TEILIOTHL.

O0paTIMOCTh XUMHUIECKUX PEAKITHA.

TIpakTrUueckue 3aHATUA
BrmsiHue pa3nudHbIX GaKTOPOB HA CKOPOCTh XMMUYCSCKUX PEAKITHIA

CamocrosTensHas pabota 00yUaroImuxcs
BrinonneHue pedepara
[ToAroToBKa MUCHhMEHHBIX OTBETOB HA KOHTPOJIbHBIC BOPOCHI

Tewma 14. Heopranunueckue

Copepkanne yueOHOTO MaTepHana;

Y1,¥2,¥3,¥5,31,32
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COEIUHEHUS

Knaccudukaiiuss HEOpPraHHYECKUX COCAMHEHHH M uX cBoHCTBa. OKCHIBI,
KHUCJIOTBl, OCHOBAaHMs, CONH. XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTraHWYECKUX  COCIMHEHUW B  CBET€ TEOPUH  AJICKTPOIUTHUECCKOU
nuccoraruu. [lorstue o ruaponmse coieid. Cpena pacTBOPOB COJICH: KHUCIAs,
HeWTpalbHas, menoyHas. Bogopoanslii nokasarens pH pacTsopa.

Metaiel U HemeTawibl. Mertamiel. OOmue Qu3ndeckne W XUMUYECKHE
CBOMCTBa METAUIOB, OOYCIIOBJICHHBIC CTPOCHHEM aTOMOB M KPHCTALUIOB W
MOJIOKCHHEM METAIUIOB B JJICKTPOXHUMUYECKOM psyty HampsbkeHuid. OOrine
criocoObl monyueHust MetamuioB. CrutaBel: 4epHble W BeTHhIe. Koppo3us
METAJIJIOB U CIIOCOOBI 3aIIIUTHI OT HEe.

Hemeramnpl. OOmasi xapakTepUCTHKA TJaBHBIX TMOATPYIIT HEMETAUIOB Ha
npuMepe raJIOTeHOB. OKHCIANTETHFHO-BOCCTAHOBUTEHHBIE CBOMCTBA
HEMETAJIIOB.

Baxneilne coequHEHUsT METAJUIOB M HEMETAJUIOB B IPUPOJIE U XO35HCTBEHHOM
JIESTeIbHOCTH YeNOBeKa. 3alluTa OKpYXKAIoWIeH cpeapl OT 3arpA3HEHHs
TSXKETBIMU METaJUIaMHU, a30Ta, CEPhI, YIIIepoa.

JlemoHCcTpanuu

B3aumopeiictBue MeTaluIoB ¢ HeMeTalaMH (IIMHKA C CEpol, aTlOMUHHUS C
HOIIOM), paCTBOpAMH KHUCIIOT U IIEJIO0YEH.

I'openne MeTamioB (IIMHKa, Kele3a, MarHus) B KHCIOPO/IE.

BzaumoaeiicTBre a30THON U KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEJIbIO.
BoccraHoBuTenbHBIE CBOMCTBA METAJIOB.

XUMHUECKHE CBOMCTBA COCAMHEHUI METAJLIOB.

IIpakTuueckue 3aHATUS

Peakmi oOMeHa B BOJHBIX PacTBOPAx 3JEKTPOIHUTOB.

Ompenenenne pH pacTBopa coeid.

BriTecHenne xiiopom Opoma 1 Hojia U3 pacTBOPOB UX COJICH.

B3anMopeiicTBrE METAIIOB ¢ pacTBOPaMH KUCIIOT U cojieil. Peakinu oOMeHa B
BOJIHBIX PAcTBOPAX dJIEKTPOJIUTOB.

CamocrosiTensHast paboTa 00ydaromuxcs
Brimonnenue pedepara
[TonroToBKa NMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCEHI

Pazgen 3. Xummst. Opraamgeckasi XUMUS.

Tema 15. Oprannyeckue COeTUHCHUS

CopepkaHne yueOHOTO MaTepHana;

OCHOBHBIC TOHATHUS OPraHUYECKONM XMMHHU U TEOPHsSl CTPOCHHUS OPraHUYECKUX
coenuHeHMH. [loHATHE M3oMepuu. Bunbl nzoMepun: CTpyKTypHas (YrIepoaHOTO
CKelera, TMOJIOKEHUS KpaTHOHW CBSI3M WM (PYHKIIMOHATBHON TpYIIIbD),
pocTpaHCTBeHHas. MHorooOpasue

OpPTaHUYECKUX COCTUHCHUM.

Yrneomoponpl. IlpenensHble m HempenenbHbBIe yrieBogopoasl. CTpoenwme

¥12,¥3,31,32
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YIJIEBOAOPONOB, XapaKTepHblE XUMMYECKHE CBOMCTBAa  yIJIEBOIOPOJIOB.
[IpencraButenu  yriaeBOAOpPONOB: METaH, OTWIEH, aleTWIeH, OeH30IL.
[IpumeneHne  yrieBomopofOoB B OpraHMYeckoM  cuHTe3e.  Peakumsa
noiauMepusanuu. Hedts, ra3, kaMeHHbIH yrojb — MPUPOAHBIE HCTOUHUKU
YTJIEBOAOPOJIOB.

Kucnoponconepxamue opranudeckue BemiectBa. CoUpTbl, KapOOHOBBIC
KHACJIOTHl W CIOXHBIE 3(QUpBL: HUX CTPOEHHE M XapaKTepHbIE XHUMHYECKHE
cBoiicTBa. IIpeacTaButenn KUCIOPOACOAEPKAIIUX OPraHUYECKUX COETUHEHUI:
METHJIOBBIM U 3TUJIOBBIN CIIUPTHI, TIULEPUH, YKCYCHAs KMCI0Ta. MbLIa Kak coln
BBICIIMX KapOOHOBBIX KHCIOT. JKUPBI KaK CJIOXKHBIE 3(HPHI.

YTI1eBobI: TITI0K03a, KpaxMall, eJUTI0II03a.

A3oTcozepiKaliiue OpraHnuecKue COSTMHECHMS. AMUHBI, aMIHHOKHUCIIOTHI, OCITKH.
Crpoenne u Ononoruyeckas QyHKOHUS OeNKOB. XUMHUECKHE CBOICTBA OEJIKOB.
I'eneTnueckas CBA3b MEXKAY KilaCCaMU OPraHU4YCCKUX COCHHHCHHﬁ.
JeMoHncTpannu

IlonydeHune 3THiIeHA 1 €r0 B3aUMOJEHCTBUE C paCTBOPOM NEpMaHraHaTa Kajws,
OpoMHOH BOIIOM.

Peakius momydeHust yKCyCHO-3THIIOBOTO dHpa.

KauecTBeHHas peakuus Ha TIMLEPUH.

L{BeTHBIE peakunyu OEIKOB.

IImactmaccel u BonokHa. Ilonstue o mnactmaccax. TepMmMoIUIacCTUYHBIE U
TEPMOPCAKTUBHBIC TIOJHMMEPEI. OT,Z[GJ]LHLIC npeaACTaBUTEIIN CHHTCTUYCCKUX H
MCKYCCTBEHHBIX IOJIMMEPOB:

(eHonopopmManIbIETUAHBIE CMOJBI, TOTUMBUHUIXIIOPHU, TEIIOH, LIETUTYIOU.
IlonsiTHE O XWMHYECKHX BOJIOKHAX. HaTypa.HBHBIe, CHHTCTHYCCKUE H
UCKYCCTBEHHBIE BOJIOKHA. OTIENbHBIC NMPEICTABUTEIN XUMHUYECKHX BOJIOKOH:
areTaTHOe (TpHALIETATHBIA IIEJIK) M BHUCKO3HOE BOJIOKHA, BHHWIXJIOPHIHBIC
(x70opuH), TONUHUTPUIIBHBIE (HUTPOH), TMOJHMAMUAHBIE (KampoH, HEWIoH),
nonaumd(UpHBIE (JTaBcaH).

HeMoHcTpanus

PaznuuHble BU/IbI IJIACTMACC U BOJIOKOH.

TIpakTrUueckue 3aHsATUA

O3HaKOMJICHHE ¢ CHHTETHYECKUMH M UCKYCCTBEHHBIMH ITOJTUMEPaMH.
Omnpenesenne pa3InYHbIX BUOB XUMHUUECKUX BOJIOKOH.

XUMHUYECKUE CBOMCTBA YKCYCHOM KHUCJIOTBHI: B3aUMOJICUCTBUE C UHIMKATOPaMHU,
Metammtamu (Mg), ¢ ocaoBanusmu (Cu(OH)2) n ocaoBHBEIME okcuaamu (CuO).
Obpartumas 1 HeoOpaTuMasi JeHaTypalus OEJIKOB.

CamocrosTensHas pabota 00yUaroImuxcs
BrinonneHue pedepara
IToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOMPOCHI
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Tema 16. Xumus 1 >xU3Hb

Coneprxkanne yaeOHOTO MaTepHaa;

XuMHSI 1 OPTaHHU3M YelIOBeKa. XMUMHUCCKHUE DJIEMEHTHI B OPTaHM3ME YeJIOBEKa.
Opranudeckue ©  HeopraHuveckue BemiecTBa. OCHOBHBIE — KH3HCHHO
HEOOXOINMBIE COCTUHEHMS:

OCNIKH, YTIICBOBI, )KUPHI, BATAMUHBL. YTJICBOIBI — TJIABHBIA HCTOYHUK dHEPTHU
opraam3ma. Ponb XKUpOB B opraHuzMe. XOJIECTEPUH U €0 POJIb B 3I0POBBE
YeJI0BEeKa.

MuHnepanpHBIe BEIIeCTBA B NPOAYKTaX IMHTAHWSA, MHIIEBHIE JTOOABKH.
COaaHCHpPOBaHHOE ITUTAHUE.

Xumuss B ObiTy. Boma. KadectBo Bombel. Moromue u YHCTSIUE CPEACTBA.
IIpaBuia 6e30macHON pabOTEI CO CPEICTBAMH OBITOBOM XUMUM.

TIpakTrUueckue 3aHATUA
OrnpexaeneHue xene3a B IPOAYKTaX MUTAHUS

CamocrosiTensHast paboTa 00ydaromuxcs
Brimonnenue pedepara
[TonroToBKa NMCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCEHI

¥2,V4,Y5,31,32

Pasgen 4. buonorus

Tema 17. buonorus - COBOKYITHOCTh
HayK O XHUBOW mpupoje. Merosl
HAYYHOTO [TO3HAHUS B OMOJIOTHH

Copepxanne yueOHOTO MaTepHana;

JKuBas mpuponma kKak OOBEKT HM3y4YeHHS OWOJOTHH. METOIBI HCCIIEIOBAHHS
JKUBOW Tipupoabrl B Owonormu. OmnpenencHue >KU3HU (C  TPHUBJICUYCHUEM
MaTepurana U3 pa3fenoB (PU3UKN U XUMHHK). Y POBHHA OPTaHU3AINHN KU3HH.
JemMoHcTpanuu

YpOBHM OpraHM3aNnH KA3HH.

MeTo 1l TO3HAHUS KUBOW ITPUPO/IBI.

HpaKTI/I‘-IeCKI/IC 3aHATHA
Tunonorus >KUBBIX OpraHmsMoB

CamocrosTenpHas paboTa 00yJaronuXxcs
BrinonneHue pedepara
IToaroTOBKA MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOMPOCHI

¥2,¥4,31,32

Tema 18. Knerka

Copepixanne yueOHOTO MaTepHana;

Hcropus m3yuenus kiaetkn. OCHOBHBIC TIOJIOKECHHS KIIeTOUHON Teopuu. Kiretka
- CTPYKTYPHO-(QDYHKIIMOHAIBbHAS (JIEMEHTApHAs ) €MHUIIA YKU3HU.

Crpoenue kiaeTku. [IpokapruoTsl U 3yKapuOThl — HUBIIKE U BBICIINE KICTOUYHBIC
opranu3mbl. OCHOBHBIE CTPYKTYpHBIC KOMIIOHEHTHI KJIETKH 3YKapHOT.
IToBepxHOCTHEIN ammapar. CXeMaTHYHOE OIMHCAHWUE KUIAKOCTHO-MO3aWIHOM
MOJIEH KJIETOYHBIX MEMOpaH.

luromnazmMa — BHYTPEHHSS cpela KIETKH, OpraHoWIbl (OpTaHEeIUIb).
Knerounoe smpo. @yHKIMs sapa: XpaHEHHE, BOCIPOM3BEICHHE U Iepeaada
HACJIEICTBEHHON HWH()OPMALNKU, PEryJsIius XUMHYECKOH aKTHBHOCTH KIETKH.
CtpykTypa ¥ GYHKIIMH XPOMOCOM. AYTOCOMBI U TIOJIOBEIE XPOMOCOMBL.

V1,¥2,¥3,V¥5,31,32
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MartepranpbHOE €IUHCTBO OKPYXAIOIIET0 MHpa W XUMHUYECKHUH COCTaB JKHUBBIX
OpPTaHU3MOB. buonornueckoe 3HAYCHHE XUMHYECKAX 3JIEMEHTOB.
Heopranmueckue BemecTBa B cocTaBe KIeTKU. Posib BOABI KaK pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEH Cpeasl opraHu3MoB. Heopranmueckue
WOHBI. YTJIEBOJABl M TUMUABI B KieTke. CTpyKTypa U Ouonorunyeckue QyHKIHA
0enKoB. AMHHOKHCIOTBI — MOHOMeEpHl OenkoB. CTpoeHHe HYKICOTHIOB H
cTpykTypa nonunykiaeotuassix nenei JJHK u PHK, AT®.

Bupycel u 6aktepuodarn. HekiieTouHoe CTpoeHHE, XKU3HCHHBIH ITUKI W €ro
3aBUCUMOCTh OT KIJIETOYHBIX (opM ku3HH. Bupycsi — B0O30yauTenu
MHQEKIMOHHBIX  3a0oNeBaHWil;  MOHATHE 00  OHKOBUpycax.  Bupyc
ummyHoaedunura yenoseka (BUY). [Ipodunaktuka BUU-unpekmm.
JemoHcTpaiuu

CrpoeHre MONEKyJIbl OeTKa.

Crpoenne monekynsl JJHK.

CrpocHHE KIETKH.

CrpoeHure KIETOK MPOKapUOT U DYKaPHOT.

CtpoeHue BHUpyca.

TIpakTrUueckue 3aHsATUA

Habmronenue KIeToKk pacTeHWH W KUBOTHBIX IO MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax 1 Ux ONuCaHue.

CpaBHeHHe CTpOEHUS] KJIETOK PACTCHHUHA U )KUBOTHBIX.

CamocrosTenpHas paboTa 00yJaronTuxcs
Brimonaenue pedepara
[ToaroTOBKa MMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIPOCHI

Tema 19. Opranuzm

Conepxkanne yaeOHOTO MaTepHaa:

Opraamsm - equHoe Iienoe. MHoroobdpasue oprann3MoB. OOMEH BEIIECTBOM H
SHEPTUCH C OKpYXarollel cpesol Kak He0OXOJUMOE YCIOBUE CYIISCTBOBAHUS
JKUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEACHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpraHu3MoB. JlemeHne KIETKH — OCHOBa pOCTa, Pa3BUTHI U
pasMHOXXeHUs opraHu3zMoB. becromoe pasmHoxenue. llonoBoit mpomecc wu
NoJoBoe pa3MHOKeHHe. OIII0I0TBOPEHHUE, €r0 OHOJIOTHYECKOE 3HAUCHHE.
[TonsiTie 00 MHAMBHIYaJIHLHOM (OHTOTEHE3), IMOPHOHAIBHOM (3MOPHOIeHe3) U
MOCTAMOPUOHATBFHOM DPa3BUTUU. VHIWBUAyanbHOE pa3BHTHE 4YEJIOBEKA U €ro
BO3MOJKHBIE HAPYIICHUS.

OOmrie mpeacTaBICHUs] O HACIIEACTBEHHOCTH M W3MEHUYMBOCTH. | eHeTHdeckas
TEPMHUHOJIOTHSI ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HacyiefioBaHus. Hacnenosanue
MpHU3HAKOB Yy 4enmoBeka. [lomoBeie xpoMocombl. CHEIUICHHOE C  TOJIOM
HacnemoBaHue. HacnencTBeHHbIe 0OJNE3HM 4YeENOBEKa, WX INPHYUHBI U
npodunakTrka. CoBpeMEHHbBIE MPEJICTABIICHHS O TEHE U TEHOME.

Y1,¥2,¥3,¥5,31,32




31

l'eHeTHueckre 3aKOHOMEPHOCTH HM3MEHYMBOCTH. Kiaccudukamms — Gopm
W3MEHYMBOCTH. BiMsiHUE MyTareHOB HA OPTaHU3M YeJIOBEKa.

[Ipenmer, 3agauyd W METOIBI CEJEKUMH. | eHETHYeCKHue 3aKOHOMEPHOCTH
cenekumu. Yuenne H. WM. BaBuioBa 0 IeHTpax MHOroo0Opasus u
NPOWCXOXKJICHHS KYJIBTYPHBIX PACTCHHH. BHOTEXHONOTHS, €€ JOCTIKCHHS,
MIEPCIICKTUBEI Pa3BUTHSL.

JlemoHcTpanuu

OOMeH BeIecTB U MPEeBpaIeHue SHEPTHH B KIICTKE.

Jenenue xinetku (MUTO3, MEH03).

Crioco0b1 6ecIoaI0ro pa3MHOKEHHSL.

OnoI0TBOpEHHE Y PACTEHU U )KUBOTHBIX.

MHnuBuyanbHOE pa3BUTHE OPTraHU3MA.

Hacnencreennsie 60e3HM YeoBeKa.

Brnusune AJIKOT'0JIN3Ma, HApKOMaHUH, KypC€HHUS Ha HACJICACTBCHHOCTD.

Myraiuu.

MonudrkannoHHast U3MEHIYHBOCTb.

LeHnTpbl MHOrOOOpa3Ms U MPOUCXOKISHUS KYJIbTYPHBIX PACTEHHIA.
HUckyccTBeHHBIH 0TOOD.

HccnenoBanus B 00J1acTi OMOTEXHOJIOTHH.

[pakTuyeckue 3aHATHS

Perrenue sIeMeHTAPHBIX TEHETUUECKUX 3a/1a4.

AHamM3 ¥ OIEHKa dTHYECKMX ACIIEKTOB Pa3BUTHS HEKOTOPHIX HCCIEIOBAHMI B
OHMOTEXHOJIOTHH.

CamocrosTensHas pabota 00ydaroImuxcs
BrinonneHue pedepara
[ToAroToBKa MUCHhMEHHBIX OTBETOB HA KOHTPOJIHBIC BOIPOCHI

Tema 20. Bun

CopepkaHne yueOHOTO MaTepHana;

DOBOIIOLMOHHAS TEOPHS U €€ POJib B (POPMUPOBAHNHN COBPEMEHHOW €CTECTBEHHO-
Hay4yHOW KapTuHbl Mupa. Bupu, ero kputepuu. llomynsuus Kak CTpyKTypHas
eAnHNALA BUAa W 3Bomormy. CHHTETHYEcKas Teopus 3BONIONHNH. J[BroKymine
CHJIBI HBOJIOIIMU B COOTBETCTBUH C CHHTETHYECKOH Teopuei 3Bomouun (CTI).
I'eneTnyeckue 3aKOHOMEPHOCTH 3BOJIOIMOHHOTO MIPOIIECCca.

Pesynprarel sBomormu. CoxpaHeHWe MHOTrooOpasusi BHAOB KaK OCHOBa
yCTOMYMBOrO  pa3BuTHst  Ouocdeprl.  [lpuumHBI  BBIMHUpaHUsS  BHIOB.
Buonoruueckuii mporpecc u OMOIOTHUECKHUIT perpecc.

['umoTe3sr IPONCXOXKIACHUS )KU3HH. Y CJIOKHEHHE JKUBBIX OPTaHU3MOB Ha 3emiie
B MPOIIECCE IBOMIONNN. AHTPONOTEHE3 U €T0 3aKOHOMEPHOCTH. JloKazaTenbcTBa
POJCTBa YeJIOBEKa C MIICKONUTAIOIIUMH KUBOTHBIMHU. DKOJIOTHYECKHE (PaKTOPHI
aHTPOTIOTeHE3a: YCIOKHEHNE MOMYJISIIHOHHON CTPYKTYpPHI BH/a, U3TOTOBJICHUE
Opyaud TpyJa, Mepexoh OT PACTHTEIHHOTO K CMEIIaHHOMY THIy NHTaHH,

V1,¥3,31,32
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UCTIONb30BaHWe  OrHs.  [losiBIeHWE  MBICTUTENBHOW  AESTEIBHOCTH U
yJeHopa3eapHol peun. [IporucxoxkaeHne 4eaoBeYecKux pac.

JemMoHcTpanuu

Kpurepuu Buna.

[Homymsimust - CTPYKTypHASI AMHNALIA BUAA, €AHMHUIA SBOIOIHH.

JBHKyIIME CHUITBI 3BOIOLUU.

BoznukHOBeHNE 1 MHOTr00Opas3ue NpUcnoco0IeHUN Y OpraHH3MOB.

Penkue u ricuezaromniyie BUIBL.

JBrKyIiMe CUibl aHTPOIIOreHe3a.

[IponcxoxIeHHE YenoBeKa U YeIOBEUECKHX Pac.

TIpakTrUueckue 3aHATUA

Onucanue oco0Oeli Bua Mo Mop(oI0orHiecKOMy KPUTEPHIO.
AHanu3 ¥ OIICHKA Pa3IMYHBIX TUTIOTE3 TPOUCXOKICHHS KU3HU.
AHanu3 ¥ OIICHKA Pa3INYHBIX TUTIOTE3 MTPOUCXOXKICHHSI YSIIOBEKA.

CamocrosTenpHas paboTa 00yJaronTuXCs
BerinonneHue pedepara
IToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOMPOCHI

Tema 21.DxocucTEMEI

Copepxanne yueOHOTO MaTepHana;

[Ipenmer W 3ajaum SKOJIOTHH: YUCHHE 00 SKOJOTHYECKUX (pakTopax, ydyeHHE O
COO0IIeCTBaX OPTaHW3MOB, yueHHE O Onocdepe. Dkojorudeckue (HaKTOPHI,
0COOCHHOCTH UX BO3/ICHCTBHS. JKOJIOTHYECKas XapaKTepucTHKa Buja. [loHsarue
00 skoornveckux cucremMax. Llenu nuranus, Tpopuyeckue ypoBHH.
buoreorneno3 kak dkocucTeMa. bBHOIEHO3 W OHOTON Kak KOMITOHEHTHI
OnoreoneHo3a.

buocdepa — rmobanpHas skocuctema. Yuenue B. 1. Bepranckoro o 6uocdepe.
Pounb xuBbIX opranusMoB B ouocepe. bruomacca. buonornueckuit KpyroBopor
(Ha mpumepe KpyroBopoTa yriepona). OCHOBHBIC HAIpaBICHUS BO3JICHCTBHS
yeroBeka Ha ouocdepy.

Tpanchopmaiusi €CTECTBEHHBIX OJKOJOrmuecknx cucreM. (OcoOeHHOCTH
arpodKOCUCTEM (arpoIeHO30B).

JlemoHcTpanuu

DKOJOTrNUECKHIE q)aKTOpBI " X BJIMAHUC HAa OPraHU3MBL.

Me)KBI/IZ[OBI)Ie OTHOLICHUS: IMapasuTrU3M, XUIIHUICCTBO, KOHKYPCHI A, CI/IM6H03.
SIpyCHOCTB pacTUTENBEHOTO COOOIIECTBA.

Kpyrosopor yrnepona B 6uocdepe.

3amoBeTHUKY U 3aKa3HuUKH Poccu.

Y1,V,V5,31,32
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IIpakTrHueckue 3aHATUA

CocraBieHre CXeM Iepeaadn BeMEeCTB U dYHEPTUH (IIETICH MUTaHNS).
CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOAHBIX HSKOCHCTEM U arpodKOCHCTEM
CBOEH MECTHOCTH.

Pemenmne sxonornyeckux 3ajad.

AHanu3 W OIEHKA IOCIEACTBUNA COOCTBEHHOU NESTEIHHOCTH B OKPYXKAIOIICH
cpelie, TI00ATBHBIX SKOJIOTHYSCKUX MPOOJIEM U IMyTeH UX PEIICHUSI.

CamocrosTenpHas paboTa 00yJaronTuXCs

Berinonnenue pedepara 4
HOI[FOTOBKa IMUCHbMCHHBIX OTBCTOB HAd KOHTPOJIbHBIC BOIIPOCHI
CamocrosrenbHas paboTa 00yJaronmxcsi B opMe BBIOITHEHUS

[TpomesKyTOUYHAsI aTTeCTaIHs JIOMAITHEH KOHTPOJILHOM PabOTHI 20
JuddepeHpoBaHHbIN 3a4eT 2

Bcero

113




34
3. YCJIOBUS PEAJIMBAIINUA ITPOT'PAMMBI TIUCIHHTAITIMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY
o0ecre4YeHu1o

Peanuzanus IIPOrpaMMBbI JTUACUUTILIUHBI «b/1.07 EctecTBO3HaHKE
npernosiaraeT Hajluyue B MpodecCHOHAIbHOW 00pa30BaTEeIbHOW OpraHU3alllH,
peanusyrolel o0pa3oBaTeIbHYI0 TPOrpaMMy CpPeIHEro oOIero oopa3oBaHHs B
npenenax ocBoenus OIIOII CIIO na 6a3e ocHOBHOro o00IIero oOpa3zoBaHUs,
y4eOHbIX KaOMHETOB, B KOTOPHIX MMEETCS] BOBMOXKHOCTh 00€CTIeUnUTh CBOOOAHBIN
noctynn B MHTepHer Bo Bpemsi y4eOHOro 3aHSTUS U B NEPHOJ] BHEY4YEOHOMU
JEeSATEIbHOCTH 00YYarOIUXCSl.

[TomenieHne KaOMHETOB JOHKHO YIOBIETBOPIATH TpeOoBaHusAM CaHUTapHO-
snuaemMuosiornueckux npasui 1 HopMmaTuBoB (CanlluH 2.4.2 No 178-02) u ObITH
OCHAIICHO TUIOBBIM 000OpPYJOBAaHHWEM, YKAa3aHHBIM B HACTOSILIUX TPeOOBaHUSX, B
TOM YHCIIE CHEIUATU3UPOBAHHON Yy4eOHOUW MeOeIbl0 W CpelcTBaMu OOyYEHHS,
JIOCTAaTOYHBIMH  JJI1  BBITIOJHEHUST TPEeOOBAaHMH K YPOBHIO  MOATOTOBKHU
oOyJarommxcs.

B kabuneTax M0JDKHO OBITH MYJIBTUMEIUHHOE 000PYI0BaHHE, ITOCPEACTBOM
KOTOPOTO0 YYacTHHKM OOpa30BaTENbHOrO Mpollecca MOIYT IpOCMaTpUBATh
BU3YAJIbHYI0O HMH(POpPMALIMI0 1O €CTECTBO3HAHUIO, CO3/1aBaThb IPE3EHTALUU,
BUJIEOMATEPHUAIIbI, HHbIE JJOKYMEHTHI.

B cocraB  y4eOHO-METOIMYECKOTO M  MaTepUaTIbHO-TEXHUYECKOTO
oOecrieyeHus: MporpaMmsbl TUCUUIIIMHBI « ECTECTBO3HAHNE» BXOJAT:

e MHOro(yHKIMOHAJIHHBIN KOMIUIEKC MPEToaBaTers;

® HarJsaHbIe MOCOOUs (KOMILJIEKTHI YUEOHBIX TaONUIl, IJIAKaTOB, MOJEIIU
00BEKTOB, MOPTPETHI BBIIAIOIINXCS YUEHBIX U AP.);

¢ HH()OPMAIIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

® HSKPaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT JIEKTPOCHAOKEHHS] KAOMHETOB;

® TEXHUYECKHE CPEJCTBA OOYUECHMUS;

® JEMOHCTpallMOHHOE  oOopyaoBaHue  (oOmiero  Ha3HAYEHUS U
TEMaTU4YeCKHe HabophbI);

e J1aboparopHoe oOopyaoBaHue (OOIIEro Ha3HAYEHHUS U TEMaTUYECKUE
HAa0OpbI, B TOM 4YHCII€ JJIi MOCTAHOBKU JIEMOHCTPAIIMOHHOTO M YYEHUYECKOTO
AKCIIEPUMEHTA, PEAKTUBHI);

® CTaTUYECKUE, JMHAMUYECKHE, JAEMOHCTPAUMOHHBIE U pa3laTOYHbIC
MOJIEJIN, BKJIFOYAsl HATYpaJibHbIe OOBEKTHI;

® BCIIOMOTraTeIbHOE 000pPYAOBaHHUE.

OO6opynoBanre KaOMHETa €CTECTBO3HAHUS: pabodee MECTO MPETo1aBaTels;
Mebenb yuyeHUYecKas; JOCKa; IKad g HarSIAHBIX TOcoOuil U 000pya0BaHUS;
MEPCOHANIbHBIA  KOMITBIOTEP; MAHOMETP >KUJKOCTHBIM (1€MOHCTpAIMOHHBIN);
O0apomeTtp-anepous; bP-52; mnpubop nama  aeMoHCTpaniu  B3aMMOJICHCTBUS



35

AIIEKTPUUECKUX TOKOB; MPUOOP ISl JEMOHCTPALIUU AJIEKTPOMArHUTHON MHIYKUIWU
(toxku ®YKO); maboparopusiii Habop «lcciaemoBanrne W30IMPOIIECCOB B razaxy;
JEMOHCTPAIIMOHHBIE ~ y4eOHBIC  IIAKAaThl; KOMIUIEKT  BHJICOACMOHCTpAIIUN
«®Duzukay, « TBOPIBI ATOMHOTO BEKa»; 3JEKTPOHHBIN 00pa30BaTEIbHBIN KOMIUIEKC
«bubnmmoTexka HArJSAHBIA MOCOOWID KOMIUICKT TaOJUIl MO XUMHH pPa3aaTOYHBIX
«Knaccudukarms u HOMEHKJIaTypa OpraHNYECKUX COCIMHEHUID;
JIEMOHCTPAIIMOHHBIE YUeOHBIC TIIIaKaThl; TAOIUIBI 1EMOHCTPAIIMOHHBIC; KOMILIECKT
npoOUPOK; COOPHUK JIEMOHCTPAIMOHHBIX OMNBITOB «IIIKOJBbHBIM XUMHYECKUN
AKCIEPUMEHT», KOJUICKIIUS HAYYHO-TIOMYJISIPHBIX  (PUIBMOB, OUHOKYJISIpHBIN
mukpockon KS —is Duoso TM RS 083; xommiekt MukpormnpenaparoB «O01as
ouosiorus»; KoJuiekuus «llIkonbHBIA repOapuil»; AEMOHCTpAIMOHHBIE y4eOHbIC
TJIaKaThl, KOMILJICKT BUJICOJIEMOHCTPALINH «Ypoku ounosoruny,
«MynbTUMEOUMHOE COMPOBOXKAECHUE YPOKOB», «l'eHeTmkay, «3emiisl: pa3BUTHE
KUBHIY, « IKOJIOTHUS»; KOMIUIEKT MTOPTPETOB JJIsi KaOMHETa OHMOJIOTHH.

Texnuueckue cpencrBa oOy4deHUsS: HOYTOYK, Ha KOTOPOM YCTaHOBJIECHO
nporpaMmmHoe  obecneuenne MS  Office: Word, Excel, Power Point;
MYyJIBTUMEIUMHOE 000pyJ0BaHUE (MPOEKTOP, AKpaH); MHPOPMAIIMOHHBIN CTEH]T;
KOMILJIEKT HAIJISITHBIX TIOCOOMIA.

3.2. UudpopMmannonHoe odecnevyeHue o0ydeHmsi

3.2.1. OCHOBHBbIE HCTOYHHUKU

1. EcrectBo3nanue. 10 kinacc / YueOnuk. bazossiit ypoens. ®I'OC / U. 1O.
Anekcammna, K. B. TamaktwmonoB, U. C. [mutpueB. - HM3marenbcTBo:
«IIpocBemenuer, 2018.

2. EcrectBo3nanue. 11 knacc / Yuebnuk. ba3ossriit yposens. ®I'OC / U. 1O.
AnekcammHa, A. B. Jlsnues, M. A. IllaranoB - M3gatensctBo «IIpocBeieHue,
2017.

3. DKosioruueckue OCHOBBI Mpupoonoias3oBanus: yueoHuk / O.E. Caenko,
T.II. Tpymwmna. — MockBa: KHOPYC, 2017. — 214 c¢. — (Cpennee
npodeccuonansHoe odpazoBanue). ISBN 978-5-406-02355-6.

4. Dxonorusi. 10-11 xnaccel: yueOnuk / H.M. Yepnoa, B.M. lanymun,
B.M. Koncrantunos; noa pea. H.M. UepnoBoit. — 6-¢ uza., ucnp. — M.: Ipoda,
2018. — 301, [3] c.: min. — (Poccuiickuii yueonuk). ISBN 978-5-358-19589-6.

5.EctectBo3nanue: yuebHoe mocobue / O.E. Caenko, T.II. Tpymmna, O.B.
ApyTioHsiH. — 6-¢ u3a., crep. — MockBa: KHOPYC, 2017. — 364 c. — ISBN 978-5-
406-05720-9.

6. EcrecTtBoznanme. 11 kmacc: y4eb. s oOmieoOpa3oBaT. OpraHH3aIlUi:
6a30BeIil ypoBens / [U. 10. Anekcamuna, K.B INamaktuonos, A.B. Jlsmes, M.A.
[[TaTanoB]; mox pen. M.FO. Anekcammnoit. — 4-e uzn. — M.: IIpocsemienue, 2018. —
256 c.: un. — (JIabupunt). — ISBN 078-5-09-060067-5.

7. ®uszuka ot A 5o S: cmpaBounoe mocobue / T.M. Tpodumona. — M.:
KHOPYVYC, 2015. — 304 c. — (Cpennee npodeccuoHanbHoe odpazoanue). ISBN
978-5-406-04081-2.
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8. Aunekcammna WN.IO., TanaktmonoB K.B., [murpuer U.C.
EcrtectBo3nanue. 10 kmacc. / — M.: [Ipocsemenune, 2018.

9. Anekcammuna W.1O., JIsmmes A.B., IlatramoB M.A. EcrectBo3nanue. 11
kiacc. Yacte 1./ — M.: TlpocBemenue, 2018.

10. Anekcammna W.1O., JIsnmes A.B., Illatanmos M.A. EcrectBo3Hanue. 11
kiacc. Yacts 2. / — M.: TlpocBemenue, 2018.

3.2.2. JIonoJIHUTE/IbHbIE HCTOYHUKHU

1. Crpenphuk, O. H. EcrectBo3HaHmue : yuyeOHOE mocoOue JjIsi CPEAHETO
npodeccruoHanbHoro oopazoanus / O. H. CtpenbHuk. — Mocksa : 3gaTenscTBo
FOpaiit, 2020. — 223 ¢. — (IIpodeccuonansHoe odbpazoanue). — ISBN 978-5-
534-03157-7. — Tekct : osnektpoHHsii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/448851 (mara oopamenus: 01.03.2021).

2. T'opemoB, A.A. EcrectBo3HaHue : y4yeOHOE IOCOOME I CPETHETO
npodeccuonansHoro ooOpaszoBanusi/ A. A.T'openoB. — 4-e wusn., mepepad. u
nom. — Mocksa : U3gatenbctBo FOpaiit, 2020. — 355 ¢. — (IIpodeccuonanbpHoe
obpazoBanue). — ISBN 978-5-534-10214-7. — Texkcr : snektponnbii // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/448999 (mara oOparieHus:
01.03.2021).

3.2.3. Ilepeyenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKANUOHHOM
cetu «MHTEpHET

1. www.class-fizika.nard.ru («KnaccHas mocka st 110003HATEIBLHBIXY).

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

3. www.interneturok.ru  («Bumeoypoku 10 mpeaMeTaM  IIKOJIHHOH
IPOTPAMMBbID» ).

4. www.chemistry-chemists.com/index.html (3NIEKTPOHHBIM  KypHAI
«XUMUKH U XUMUSD).

5. www.pvg.mk.ru (onmumnuazaa «Ilokopu BopoObeBbI TOphD»).

6. www.hemi.wallstru  («Xumms.  OOpaszoBaTenbHBI  calT  mJA
IITKOJIbHUKOBY ).

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

8. www.chem.msu.su (DneKTpoHHass OMOIHOTEKA 10 XUMUH ).

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

10. www.hij.ru (xypHas «XUMHUS U KUZHBY).

11. www.biology.asvu.ru (Bcsa 6uonorusi. CoBpemeHnHass OMOJIOTHS, CTaThU,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Enunoe OKHO JOCTyTIa K
oOpasoBaTeabHbIM pecypcam MHTepHeTa 1o 61MoJIorun).
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3.2.4. IlepeyeHb NPOrpaMMHOI0 O0ecTeYeHH s

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

JTUCHUATIIMHBI

4.1. ®opMBbI U METOABI KOHTPOJISA Pe3yJIbTATOB 00y4YeHUs!

PesynbraThl 00yueHHs

@DOopMBI U METOJIBI KOHTPOJIS U
OLIEHKH

3HaHME CMBICIIA TTOHATHH: €CTECTBEHHOHAYYHBIH METOJ TIO3HAHMUS,
JJIEKTPOMAarHUTHOE TOJIE W OJICKTPOMArHUTHBIC BOJIHBI, KBaHT,
sBomionusa BceneHHol, Oonbimoil B3pbB, CoJHEYHAs CHCTEMA,
raJjakTHKa, HePHOIUYECKUI 3aKOH, XUMHYECKas CBA3b, XUMUYECKas
peakuus, MakKpoMoOJeKyla, O€loK, Karanu3aTop, (epMeHT,
muddepenumammsa  kinetoxk, JAHK, Bupyc, Ouonorundeckas
IBOMIOLMS, OMopa3sHOOOpasue, KIEeTKa, OPTraHW3M, IOMYJISNus,
IKocHcTeMa, Ouocdepa

- TECTUPOBaHNE

- OLICHKA 32 IOMAIIHIOIO
KOHTPOJIbHYIO padoTy (ams
3a04HON (POPMBI 0OyUEHHS)
- KOHTpOJIbHas paboTa

- pepepar

- UHIMBUAYaJIbHBIA TIPOSKT

3HaHrEe BKJIa/Ia BEIHKUX y4YEHBIX B (DOPMHpOBaHHE COBPEMEHHOI
€CTECTBEHHOHAYYHOI KapTUHBI MUpA.

- KOHTpOJIbHAs paboTa

- OLICHKA 32 JIOMAIIHIOIO
KOHTPOJIbHYIO paboTy (mist
3a04HON (POPMBI 0OyUEHHS)
- peepar

- UHAMBHAYAJIbHBIA IIPOCKT

YMeHue IpruBOANTE MPUMEPHI SKCIIEPUMEHTOB H/HIIN HAOJIIOICHHIA,
00OCHOBBIBAIOIINX: aTOMHO-MOJICKYJISIPHOE CTPOCHHE BEIIECTBa,
CYIIECTBOBAHUE  AJIEKTPOMAarHUTHOTO TIOJS M B3aUMOCBSI3b
9JIEKTPUYECKOTO U MArHUTHOTO  TOJIEM,  BOJIHOBBIE U
KOPITYCKYJIIpHBIE CBOWCTBAa CBETa, HEOOPATUMOCTh TEILIOBBIX
MPOIIECCOB, pa30eraHue rajJakTUK, 3aBUCUMOCTh CBOWCTB BEIIECTBA
OT CTPYKTYpPbl MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH XHMHYECKOMH
peaKkuu OT TEMIEPATYPhl U KaTaau3aTOPOB, KIETOYHOE CTPOCHHE
JKUBBIX Opranu3moB, ponb JHK kak Hocutens HaciaeacTBEHHOU
UHGOPMAIUH, SBOJIOIMIO JKUBOH PUPOIBI, TPEBPAIICHUS SHEPTUH
U BEPOATHOCTHBIM XapaKTep IPOLECCOB B JKUBOH M HEXUBOU

- TECTUPOBaHNE
- OLICHKA 32 JIOMAIIHIOIO
KOHTPOJIbHYIO padoTy (amst
3a04HON (POPMBI 0OyUEHHS)

- KOHTpOJIbHAs paboTa

- pacuétHO-Tpaduyeckue paboThI
- UHAWBUAYAJIBHBIN POEKT

- p€UICHUC 3aa1a4

MNpUPOAE, B3aUMOCBSI3b KOMIIOHEHTOB SKOCHUCTEMBI, BIHUSHHUE
JIEATEIbHOCTH YEJIOBEKAa Ha YKOCUCTEMBI

- TECTUPOBaHHE
YMenue  OOBSACHATH  MPUKIATHOE  3HAUYEHHWE  BAKHEWIIHNX | - OLICHKA 3a JOMALIHIO
JOCTIDKEHMH B 00JIACTH €CTECTBEHHBIX HAyK JUIA: PasBUTHA | KOHTPOIBHYIO paboTy (Juis
JHEPreTHKU, TPAHCIOPTa W  CPEICTB  CBS3H, MOJy4YeHHs | 3a09HOI popMbl 00yUeHNs)

CHUHTETUYECKUX MAaTEepPUANIOB C 3aJlaHHBIMU CBOMCTBaMH, CO3JaHUS
OMOTEXHOJIOTHH, JIedeHUs] WHQEKIIMOHHBIX 3a00JIeBaHUM, OXpaHbI
OKpY>Karolen cpeabl

- KOHTpOJIbHas paboTa

- pacuétHO-Tpaduyeckue padboThI
- UHIMBUAYaJIbHBIA TIPOCKT

- pCHICHUC 3a1a4

VYmenne BBIIBUT'aTh T'WUIIOTE3bl W NpCjiaraTb IMYTH HX IPOBCPKU;
ACIaTb  BBIBOJAbI Ha OCHOBC OSKCIICPUMCHTAJIBHBIX  JTaHHBIX,
MMPEACTABJICHHLIX B BUJIC Fpa(l)I/IKa, Ta6J'II/ILIBI HJIN JuarpaMmbl

- KOHTpOJIbHAs paboTa

- OLICHKA 32 IOMAIITHIO0
KOHTPOJIbHYIO paboTy (s
3a04HON (POPMBI 0OyUEHHS)

- pepepar

- pacuétHo-rpaduveckre padboThI
- HHUBUIYAILHBIN MPOEKT

YMenue paboraTh ¢  €CTCCTBCHHOHAYYHOHW  HH(pOpMAaIUCH,
cogepxamierics B coobmenusix CMMU, pecypcax HWurepHera,
HAy4YHO-TIOMYJIAPHBIX ~ CTaThsIX: BIAAETh METOJaMH  IIOHMCKa,
BBIICJIATH CMBICIIOBYIO OCHOBY U OLEHHUBaThb JOCTOBEPHOCTh
uHQOpMaH

- KOHTpOJIbHAs paboTa

- OLICHKA 32 IOMAIITHIO0
KOHTPOJIbHYIO paboTy (s
3a04HON (POPMBI 0OyUEHHS)
- pepepar

- UHAMBHAYAJIbHBIA IPOCKT
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YMeHue WCIoNb30BaTh MPUOOPETEHHBIE 3HAHUS W YMCHHUS B
MIPaKTUIECKOHN NEeITETLHOCTH U TTOBCEAHEBHOM KU3HM IS
- OICHKM BJIMSHUS HA OPTaHU3M YEIIOBEKa 3JICKTPOMATrHUTHBIX

BOJIH U paIMOAKTUBHBIX H3Hy‘leHHﬁ;

- DQHEPTroCcOEPEIKCHNS;

- 0e30IMacHOro HCIOJIb30BaHUS Mar€puajioB MW XUMHYCCKHUX

BEIIECTB B OBITY;

- TpoUIAKTUKA WHQEKIMOHHBIX 3a00JIeBaHUN, HHKOTHHOBOH,

aJIKOr0JIbHOM ¥ HAPKOTHUYECKOW 3aBUCUMOCTEI;

- OCO3HAHHBIX JIMYHBIX I[eflCTBHfI I10 OXpaHC OKPY)I(aIOH_[Cﬁ CpCAbl.

- TECTHpOBaHHE
- OIICHKA 32 JIOMAIITHIOO
KOHTPOJIbHYIO paboTy (st
3a04HON (POPMBI 0OyUEHHS)
- KOHTpOJIbHAs paboTa

- pecepar

- HHUBUAYAbHBIN MPOEKT

4.2. MeToanuecKue MaTepuaJbl, ONpeae/sionue nNpoueaypbl OeHNBAHUS
YPOBHS C(POPMHUPOBAHHOCTH 3HAHUU U YMEHUM

4.2.1. Kputepun oeHMBAHUA NPAKTHYECKOH padoThI

«OTu4HO» «Xoporioy «Y moByieTBOpUTENEHO» | «HeymoBineTBopuTeIbHO»
CoOmonaet CoOmronaet nonHocthio | CoOnromaeT 4aCTUYHO He cobnronaet Bech
MTOJTHOCTBIO BECh BECh AITOPUTM AITOPUTM BBITIOTHEHHS] | AJTOPUTM BBITIOTHEHHS
ANTOPHUTM BBITIOJTHCHHSI paOOTHI. paboTEHL. paboTHI.
BhIMONTHEHUs paboTel. | CobmiogaeT momHocThi0 | CoOmogaeT 4acTUIHO He cobnromaet mpaBnna
Cobmonaer MIpaBUiIa TEXHUKU MpaBwJIa TEXHUKH TEXHHUKHU 0€30IacHOCTH.
MOJTHOCTBIO MTPaBHIIA 0e301MmacHOCTH. Oe3o0macHOCTH. He ymeer nosip3oBatbes
TEXHHUKHU YMeeT mosb30BaThCs YactuyHo ymeeT 1a60pPaTOPHBIM
0e30macHOCTH. nabopaTopHBIM MOJIb30BATHCS 00opyIOBaHUEM H
YMeeT nmonb30BaThCs 00opyOBaHUEM H nabopaTopHbIM peaKTUBaMH.
1a60paTOPHBIM peaKTUBaMH C 00opyI0BaHUEM U He nocruraer
000pYyJOBaHUEM U HEOOJIBIINMHU peakTuBaMu MOCTaBJICHHBIX B paboTe
peaKTHBaMHu. OLIHOKAMH. He nocruraer Lenen.
Hocturaer Hocturaer MOCTaBJICHHBIX B paboTe He naér npaBuibHOE
MOCTABJICHHBIX B MOCTaBJICHHBIX B paboTte nenei. 000CcHOBaHHE
pabote neneii. LEJEN. [Haér obocHOBaHME MOJTyYEHHBIX
Haér npaBuiibHOE Haér obocHoBaHHE MOJTYYEHHBIX PE3yIbTATOB Ha OCHOBE
000CHOBaHUE MOJTYYECHHBIX Pe3ybTaTOB HAa OCHOBE 3HAHUS TEOPHH.
MTOJTyYEHHBIX PE3YIIBTATOB C 3HAHUS TEOPHUH C He nenaet BBIBOIBL.

pe3yNIbTaToB Ha
OCHOBE 3HAHUS

Ha OCHOBE 3HAHUSI
TEOPUHU HEOOJIBIITMMHU

rpyOBIMH OIIHOKaMHU.
JlemaeT BHIBOJBI C

TEOpHH. OIINOKaMHU.. rpyOBIMH OIIHOKaMHU.
JlenaeT npaBUIIbHBIE JlenaeT BBIBOJIBI
BBIBOJIEI. HEOOJIBIITUMH
oIOKaMH.
4.2.2. Kputepum olieHMBaHHUA KOHTPOJIbHOH padoThl
«OTIYHO» «Xoporoy «Y nopnerBoputenbHO» | «HeynoBaeTBOPUTEIHHO»

B nonHoit mepe
BJIAJICCT CUCTEMOM
HOHATHUIH JaHHOU
JTUACIIUIUINHEI.
CnocobeH k
CHCTEMaTU3allii 1
000011IEHIIO HAYYHOTO
U TIPAKTUYECKOTO
Marepuaia u
KPUTHYECKH €0

B ocnoBHOM Blajgeer
CHCTEMOM IOHSITHI
JIAaHHOM JTHUCIATUIMHEI.
CnocobeH k
CHCTEMATU3AIUU U
0000IICHUIO HAYIHOTO
U TIPAKTUYECKOTO
MaTepuana, Ho He
MOXKET KPUTHIECKH
€ro OICHUBATD.

YacTruHO BiageeT
CHUCTEMOU MOHATUI
JAHHOW JMCITUTLTHHEL.
Crioco0eH yacTHYHO
00001aTh HAYYHBIH U
MPaKTUYECKUM
Marepua.
MPUMEHSIET OT/ACTbHBIC
TEOpPETUIECKUE 3HAHUS
JUTSL PEIICHUSI

He Bnazgeet cuctemoi
HOHATHUIN JaHHOU
JMCIUATUIMHEI.

He cniocoben k
CHCTEMATU3AIUU U
0000IIICHIIO HAYYHOTO U
MPAKTHIECKOTO
MaTepuaia.

He npumensier
TEOPETHYCCKIE 3HAHUS
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OLICHUBATb.
B nonxo# mepe
HpUMEHSIET
TEOPETHYECKUE 3HAHUS
JUTSL PETIICHUS
NPaKTUIECKUX 3a/1a4.
OTtBeThI
chopMyIUpOBaHbI
apryMEHTHPOBAHO,
JOTUYHO, TPAMOTHO,

€CTh BbIBOJbI, HCIIOJIb30BaHUA
HCIIOJIB3YIOTCA MECXKITPEAMETHBIX
MCKIIPEAMCTHERIC CBA3U CBSI3EH.

B HekoToOpEBIX ciyuasx

SHaHUA JJI pCIICHUS
IMPAKTHYCCKHUX 3aaa4.

HE IPUMCHACT
TCOPCTUUCCKUC

OTBeETHI
chopMyIUpOBaHbI
apryMEHTHPOBAHO,

JIOTHYHO, IPaMOTHO,
€CTh BBIBOJEBI, 0€3

JIOTUYHO, TPAMOTHO, HET

MPaKTUYCCKUX 3a/1a4.
OTBETHI YACTHYHO
chopMyIUpOBaHbI
apryMeHTHPOBAHO,

BBIBOJIOB.

JUTSL PELICHUS
MPaKTHYECKUX 3a/1a4
OtBeThl
chopMynupoBaHbl 6e3
apryMEeHTOB, C
HapyIICHUEM JIOTUKH,
JOITyIIEHbI TpyObIe
oKOKH, HET BHIBOJIOB.

4.2.3. Kputepun oueHNBAHHUS TECTA

«OTan4HOY

«Xopomio»

«YHOBHCTBOPI/ITGHLHO»

((Hey,HOBJ'IeTBOpI/ITeHLHO »

MPaBUJIBHO BBITIOJIHEHO
85-100 % TecTOBBIX

MPaBUJIBHO BBITIOJTHEHO
65-84 % TecTOBBIX

MPaBUJIBHO BHIIONIHEHO 50-
65 % TecTOBBIX 3aHaHUN

MPABUJIBHO BBITIOJTHEHO
menee 50 % TecToBBIX

3aJaHuN 3aJaHuN 3aJaHUN
4.2.4. Kputepuu oueHuBaHus pedepara
«OTINYHOY «XOpOIHO)) ((YILOBJ'IGTBOpI/ITeHI)HO» ((HeyI[OBHCTBOpI/ITeHLHO»
Peq)epaT SIBJIACTCA He PACKPBITBI OTACIbHBIC Tema PpacKpbITa 4aCTUYHO, Tema PpacKpbITa HE
I/IH(i)OpMaTI/IBHLIM, BOIIPOCHI; HCIOJIb30BaHbl HCKOTOPLIC MOJHOCTBIO; HC
00BEKTUBHO nepez(aéT YaCTHYHO HCIIOJIb30BaHbI PE3YIbTAThI I/ICCJ'IeLlOBaHI/Iﬁ HUCIIOJIb30BAaHbI
HCXOJHYI0 HH(OpMaIHIo, a pe3yIbTaThI 7 yCTaHOBJICHHBIX pe3yIIbTaThl

TaKX€ KOPPEKTHO
OLIEHMBAET MaTepuall,

coep Kaluncs B

[IEpBOUCTOYHHUKE;

B MOJIHOM Mepe
WCIOJIb30BaHBI PE3YJIbTATHI
HCCIIeIOBaHUM U
YCTaHOBJICHHBIX HAYYHBIX
(haKTOB MO JAHHOW TEME;
B MOJIHOM Mepe
WCIOJIb30BaHBI
JIOTIOJTHUTEIIbHBIC 3HAHUS;
IIOJIHOCTBIO BJIAJEET
TEMOM;
MaTrepual U3J10KeH
JIOTUYHO;
HUCTOYHUKHU
MPOLUTUPOBAHBI
MPaBUJIBHO

WCCIIeOBaHUM U
YCTaHOBIICHHBIX HaYYHBIX
(hakTOB IO TAaHHOU TEME;
YaCTUYHO HCIIOJIH30BAHEI
JIOTIONTHUTEIbHEIC 3HAHUS,
HE BIIAJICCT OTHCIbHBIMH
BOTIPOCAMHU [0 TAaHHOM
TeMe;

MHOTIA JIOTUYHOCTh
U3JTI0KCHUS HAPYIIACTCS;
HE3HAYUTEIILHBIC OIIMOKU

B IIUTHPOBAHIH

HAy4HBIX ()aKTOB IO
IaHHOM TeMe,
HCIIOJIE30BaHEbI

HEKOTOpBIC
JOTIOJTHUTENIbHbBIC 3HAHMS;
YaCTHYHO BJIaJICET TEMOH;

JIOTHYHOCTh

MPOCIIEKHUBACTCS C1a00;
rpyOble oIMOKY B
LUTUPOBAHUH UCTOYHHKOB

HCCJIEIOBAHUN 1
YCTaHOBJICHHBIX HAYYHBIX
(hakTOB IO TAHHOU TEMe;

HE KCII0JIb30BaHbI
JIOTIOJHUTENBHBIE 3HAHUS;

HE BIIaJICET TEMOIi;
MaTepHal U3JI0KCH
HEJIOTHYHO; HET I[UTAT
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4.2.5. Kputepuu olleHUBAHUS PACYETHO-TpapuIecKux pador

«O1nuyHO» «Xoporo» «Y nosnerBoputenbHo» | «HeyaoBneTBOpUTEIHLHO
IIpumensier Haxonut Haxonur He 3naeT Heo6xoauMeble
TEOPETUUECKUI COOTBETCTBYIOLIHE COOTBETCTBYIOLINE pacdeTHble METOAUKU U
MaTepuas Ajs [oUcKa 3aJlaHUI0 3aJlaHUI0 pacyeTHbIE (hopMyIIBI, HE MOXKET
HEOO0XOAMMBIX pacyeTHbIC METOAUKHA 1 | METOAMKH U (hOPMYIIBL. HalTH UX B TOTOBOM
pacueTHBIX METOJIUK U (hopmyIEI € JenaeT onpeneneHHble TEOPETHUECKOM
¢dopmy. HaBOJALUMU OmMOKY B TOHUMAaHUHU MaTepuale.
CaMOoCTOATENBHO YKa3aHUSIMU. W3MEHEHHI CUTYaIVH, HesepHo noHnMaer
BHHKAET B CYIIIHOCTh [TonumaeT usmMeHeHue HaxOoJSIIEICs B OCHOBE W3MEHEHMSI B CUTYAIHIO,
HU3MEHEHUs CUTYalllHy, CUTyaluH, pelIeHus 3a1a4u. HaXOZSILIYIOCS B OCHOBE

HAXOJIIYIOCS B OCHOBE
pelIeHNs 3a/1a49H.
[Ipencrasnsier 3aganue
Ha OCHOBE (hOPMYIL,
TabmnuI B rpadudeckon
(hopMe caMOCTOSATEIIEHO
YmMeeT BEIOpaTh
HY>KHBIE CTPaTEerHu
BBITTOTHEHUS
rpadu4IecKoro 3aaaHus

HaxoJsLIEHCs B OCHOBE
pCIICHNUS 3a/1a4H C
HaBOSIIUMHA
YKa3aHHUsIMHU.
[pencrasmseT 3ananue
Ha ocHOBe (hopMmy1I,
TabmuI B rpaduyeckoin
dbopme ¢
HE3HAYUTEIEHBIMH
3aTpyIHCHUSIMH
BriOupaer crpaterun
BBIITOJTHEHUS
rpaduyeckoro 3agaHus
C HE3HAYUTEIbHBIMU
OIMOKAMH

[pencrasmser 3aganue
Ha OCHOBE hopMyI,
TabyuUI B rpaduuecKoi
(hopme co
3HAYUTEbHBIMU
3aTpyJHECHHUSMH.
Bribupaer crparerun
BBINTOTHEHUS
rpadu4IecKoro 3aaaHus
CO 3HAYHUTEIbHBIMU
omubKaMu

pelIeHus 3a/1a4u.
He ymeer npezctaBiasth
3ajlaHie Ha OCHOBE
dbopmyi, TabIHI B
rpaduueckoit popme
He moxer BbIOpaTh
HHUKaKHe CTPaTeruu
BBITIOJTHEHUS
rpadu4yecKoro 3aaaHus

4.2.6. Kputepuu ouleHUBAHUSA JOMANIHEH KOHTPOJbLHOM Pad0THI ISl 3A04HOM
¢opmbl 00yuenust

«OTINIHOY

«XO0pOoIIoY»

«Y TOBJIETBOPUTEIHLHOY

«Heyn0BIeTBOPUTETHHON

B nonHo# Mepe Biazneet
CHUCTEMOU NOHATUN
JTAHHOW JMCIUTUTHHEI.
Croco6eH k
CUCTEMATU3aIUN U
0000IIEHIIO HAYYHOTO
U TPAKTHYECKOTO
MaTepHuana u
KPUTHYCCKH €T0
OIICHUBATh.

B nonxo# mepe
MPUMEHSIET
TEOPETUYCCKUEC 3HAHUS
JUTSL PETIICHUS
NPaKTUIECKUX 3a/1a4.
OTtBeThI
chOpMyITHPOBAHBI
apryMEHTHPOBAHO,
JIOTUYHO, TPaMOTHO,
€CTh BBIBOJIBI,
HCTIONB3YIOTCS
MEXMPEIMETHEIC CBSI3H

B ocnoBHOM BiazeeT
CHCTEMOM IOHSATHI
JIAHHOM TUCLMILIAHEL.
CnocobeH K
CHCTEMATH3AIIN 1
0000ILIEHHUIO HAYYHOTO
U IPaKTUYIECKOrO
MaTepuaa, HO He
MOYET KPUTHUCCKU
€ro OLICHUBATE.

B HekoTophIX ciaydasix
HE MPUMEHSICT
TEOPETUYCCKUEC 3HAHUS
JUTSI PEIICHUS
MPAKTHYECKUX 3a/1a4.
OTBeTHI
chOpMyIHPOBAHBI
apryMeHTHPOBAaHO,
JIOTHYHO, FPAMOTHO,
€CTh BBIBOJBL, 0¢3
HCTIOIB30BaHUS
MEXITPEMETHBIX
CBSI3CH.

YacTuuHO BHageer
CHUCTEMOM MOHATUH]
JTAHHOW JUCIUTUTHHEI.
CriocobeH yacTUIHO
000011aTh HAYIHBIN U
MIPaKTHYECKUN
MaTepua.
MIPUMEHSET OTACIbHBIC
TEOPETUYCCKUE 3HAHUS
JUTSL PEIICHUS
MPAKTHYECKUX 3a/1a4.
OTBETHI YaCTUIHO
chopMynupOBaHbI
apryMEeHTHPOBAHO,
JIOTUYHO, TPAMOTHO,
HET BBIBOJIOB.

He Bmageet cucremoit
MMOHATHH TaHHOMN
JTUACLIUIUINHEI.

He cniocoben k
CHCTEMAaTU3alli 1
00001IEHIIO HAYYHOTO U
MPaKTUIECKOTO
Marepuana.

He npumensier
TEOPETUYCCKUEC 3HAHUS
JUISL peTeHUS
MPAKTHYECKUX 3a/1a4
OTBeThI
chopmMyTupOBaHEI 6€3
apTyMEHTOB, C
HAPYIICHUEM JIOTHUKH,
JIOTYIIEHBI TPYOBIC
OIIMOKH, HET BHIBOJIOB.
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4.2.7. Kputepuu ouleHUBAHUS BHEAYIMTOPHON CaMOCTOSATEIbHOI padoThl
o0y4yaromuxcst

«OTIUYHO»

«Xopouio»

«yZ[OBJ'IeTBopI/ITeJ'IBHO »

«HeyI[OBJ'ICTBOpI/ITeJ'IBHO»

Y4eOHblil MaTepran
OCBOEH B IOJIHON Mepe;
[TonnocTthO
copMHpOBaHO yMEHHE
WCTIOJB30BaTh
TEOpPETUIECKUE 3HAHUS
MPY BBITOJHEHUH
MPaKTHYCCKUX 3a7a4;
[TonHocThrO
c(hOpMHUPOBaHBI
o0mieyueOHbIC YMEHHUS;
OTBET MOJIHOCTHIO
000CHOBaH |
OTJINYACTCS YETKOCTHIO
U3JI0KCHUS,
Marepua MOJTHOCTHIO

VYueOHblil MaTepHran
OCBOEH JIOCTaTOYHO,
UMEIOTCS] HEOObIITe
MPOOEITbI B 3HAHUSAX;
B JIOCTaTOYHOU Mepe
chopMHUPOBAHO
YMEHHE UCIOh30BaTh
TEOPETUYCCKUEC 3HAHUS
MIPH BBITIOJTHEHUN
MPaKTHUYECKUX 33134,
B 3HaunTenbHOM
CTEICHU
c(hOpMHUPOBaHBI
o0miey4eOHbIe
YMEHUS;
OTBET B JOCTATOYHOH

Y4eOHbIil MaTepran
OCBOEH YaCTHYHO,
HUMEIOTCS
CYILIECTBEHHBIC
po0OeIbl B 3HAHUSX;
YactuuHo
copMHUpOBaHO yMEHHE
UCIIONIb30BaTh
TEOPETHIECKUE 3HAHUS
IPY BHITTOJTHEHUU
NpPaKTHYECKUX 3a/1ay;
HJaCTHUYHO
c(hopMHPOBaHEI
o0mieyueOHbIe YMEHHS;
OTBET YaCTHUYHO
000CHOBaH M U3JI0KEH

Y4eOHbI MaTepHrai He
OCBOCH;

He copmupoBano
YMEHHUE UCTIO0Ib30BaTh
TEOpPETUYECKUE 3HAHUS

MIPU BBITOJTHEHUT
MPAKTUYECKUX 33134,
He c(hOpMHUPOBAHBI
o0rIeyueOHbIe YMEHHS;
OTBET HE 0OOOCHOBaH U HE
HAMEET YETKOTO
U3JI0KEHUS,
Martepuan He opopmiieH
B COOTBETCTBHU C
TpeOOBaHUIMU

ogopmIIeH B cTerneHn 000CHOBaH U HEUETKO;
COOTBETCTBHH C OTIAMYACTCS YETKOCTHIO MaTepHaji YaCTUIHO
TpeOOBaHUSIMH. U3JI0KCHNS; oopmiien B
Martepuan opopmiieH B COOTBETCTBHH C
COOTBETCTBUU C TpeOOBaHUSIMU
TpeOOBaHUSIMH C
HEOOJIBIIUMHU
HETOYHOCTSIMHU
4.2.8. Kputepuu oleHMBAHMS PellIeHU 32124
«OTnuaHO» «Xopomoy «Y noBieTBOpUTENbHO» | «HeynoBneTBOpUTEIBEHO
IIpumensier Haxonur Haxomgut He 3naer nHeoOxonumbie
TEOPETUIECKUI COOTBETCTBYIOIIHE COOTBETCTBYIOIIUE pacueTHble METOIUKY U
MaTepHai i IoucKa 3aJJaHUIO 3aJaHUI0 (b opMyIbl, HE MOXKET
HEOOXOIUMBIX pacueTHbIe METOIUKH | pacueTHbIE METOAUKHU U HAlTH X B TOTOBOM
pacyeTHBIX METOJUK U u GOpMyJIBl C (dbopMynbI. TEOPETUYECKOM
bopmy. HaBOSILUMHU CymecTBeHHOE MaTepHaie
Crporas YKa3aHHUSIMU. HapyIleHue HenocnenoBatenbHOCT
IOCJIE10BAaTEIbHOCTD B HecymectBennoe MOCJIEJ0BATEILHOCTH B B OIIpECIICHUH IIaroB
OIIpEJICJICHUH 111aroB HapyllIeHHe OIIpEJCIICHUH 11aroB BBINOJIHEHHUS 3a1aHUSL.

BBINIOJIHEHHUS 3a/1aHUs
[Tony4en npaBUIBHBIN
OTBET Ha IpelaraeMble
3aJ1a4u, peleHue
HOJIHOE, 000CHOBAHHOE,
MPEI0KEHO HECKOIBKO
BapHUaHTOB pPEILEHUs

MOCIIEZI0BATEILHOCTH B
OTIpeICIICHUH I1aroB
BBITIOJTHEHUSA 3aJaHMSL.
ITony4eH npaBUIbHBIN
OTBET Ha
mpejiaracMbie 3a1aud,
pelIeHue MOIHOE,
000CHOBaHHOE,
MIPEIOKEH OJIUH
BapHAHT pPelIeHUs

BBINIOJIHEHUS 3a/1aHUsL.
[Tony4en npaBUIBHBIN
OTBET Ha IpejjaracMple
3aJjauy, HO PELICHUE He
MIOJIHOE

He nony4eH nmpaBuibHbBIN
OTBET Ha MpeJiaracMbie
3a1a4un
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4.2.9. Kputepuu ouleHUBAHUS 3HAHUIN U YMEHHUH 10 UTOTaM
OCBOEHMS TUCIHUILTHHBI

[IpomexxyTounast artecTanusi (UTOTOBBIA KOHTPOJIb) Ha OYHOU ¢opme
oOydeHus MpoBOAUTCS B BuAe AUPGEpPEHIUPOBAHHOTO 3auéTa B XOJ€ JICTHEU
HK3aMEHAI[MOHHOI CECCUU C BHICTABICHUEM UTOTOBOM OIIEHKH 10 JUCLUILIHHE.

[IpomexxyTounast arrectanusi (MUTOTOBBI KOHTPOJL) Ha 3a04HOM (dopme
oOy4eHHUs MPOBOJUTCS B BHUJC JIOMAIIHEW KOHTPOJBHOW PabOTHI B XOJI€ 3UMHEH
HK3aMEHAIMOHHON ceccun U Iu(EepeHIMPOBAaHHOTO 3adéTa B XOJ€ JIeTHEH
AK3aMEHAIMOHHOM CECCHUU C BBICTABJICHUEM UTOTOBOM OIIEHKH IO JUCIUILIMHE.

K nuddepenimpoBanHoMy 3a4€Ty OMYCKAIOTCS YYalIUECs, YCIEIIHO
BBITIOJTHUBIIIME BCE BHUJBI OTYETHOCTH, NPEAYCMOTPEHHBIC IO JAUCIUILINHE
y4eOHBIM 1aHOM. B xone auddepeHpoBaHHOTO 3auéTa MPOBEPSETCS CTEICHb
YCBOCHHSI MaTtepualia, YMEHHE TBOPYECKHU MBICIHUTh U MOCIEAO0BATEIbHO, YETKO U
KpaTKO OTBE€YaTh Ha IOCTABJICHHBIE BOIPOCHI, JI€JIaTh KOHKPETHBIE BBIBOJBI U
dbopmynupoBath 000CHOBaHHBIE mpeioxkeHuss. OIeHKa OXBaThIBAE€T MPOBEPKY
JIOCTUKEHHUS BCEX 3asBJICHHBIX 1LI€JIEW M3YUYEHHUs] AUCUUILIMHBI U MPOBOJIUTCS IJIS
KOHTPOJISI YPOBHSI MOHUMAaHUS OOYYAIOIIMMHUCS CBSI3€H MEXKIY pazIUYHbIMU €€
AJIEMEHTAMM.

3HaHMs, YMEHHS U HaBBIKK 00y4aromuxcs Ha AuddepeHImpoBaHHOM 3a4eTe
OLICHUBAIOTCS MO IISITUOAIILHON CUCTEME.

OO0uuMu ~ KpUTEpUSIMU,  ONPEACISIIOIIMMHU  OLIGHKY ~ 3HaHUW  Ha
T pepeHIMPOBaHHOM 3a4eTe, SIBISIOTC:

COTIIUYHOY «XOPOIIO» «YJIOBJICTBOPUTEIBHOY «HEYJIOBJICTBOPUTEIHHOY
HaJIM4Me TTyOOKUX, | HAIWYHE TBEPHAbIX U HAJINYHE TBEPJIBIX HaJIM4HE TPYOBIX ONIHOOK B
MCYEPIBIBAIOIIUX JIOCTATOYHO 3HaHUU B 00bEME OTBETE, HETIOHNMAHUC
3HaHUH B 00bEMeE MOJIHBIX 3HAHUH B MPOHCHHOTO Kypca B CYIIIHOCTH U3J1aracMoro
MPOIIEHHOTO Kypca o0bemMe COOTBETCTBHH C LIEJISIMHU BOIIPOCA, HEYBEPEHHOCTh H
B COOTBETCTBHUHU C NPOWJICHHOTO o0y4eHus1, HO HETOYHOCTH OTBETOB Ha
MTOCTABICHHBIMU Kypca B U3TI0KEHUE OTBETOB C JIOTIOJTHUTETBHEIC U
pOTrpaMMoii Kypca COOTBETCTBHHU C omunbKamu, HABO/ISIIUE BOIPOCHI
eJIsIMHu O6y‘ICHI/I$I, eJIsIMHu O6yquI/IH, HCIIPaBIAEMBIMHU ITIOCJIC
rPaMOTHOE H HE3HAYNTEIbHbIC JIOTIOJTHUTEITEHBIX
JIOTUYECKH OIIMOKY TIPU BOTIPOCOB,
CTpoiHOE OCBEITCHUHN HE00X0IUMOCTh
W3TI0KEHUE 3aJJaHHBIX HaBOJAIIUX BOTIPOCOB
MaTepuana mpu BOIIPOCOB, YETKOE
OTBETE, 3HAHHE U3JI0KEHUE
JIOTIOJTHUTEIIBHO Marepuaia
PEKOMEHIOBaHHON
JUTEPATYPHI
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