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1. HHACHOPT PABOYEN INPOI'PAMMBbI YYEBHOM
JANCHUIIVIMHBI OY .11 ECTECTBO3HAHHUE

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCIUIUIMHBI SIBIISIETCS YacThIO TMPOTPAMMBI
MOJITOTOBKM crienuanucToB cpennero 3BeHa (nanee [1I1C3) B coorBercTBUU ¢ PI'OC
CIIO no cnenuansaoctu 49.02.01 ®dusnyeckas KyabTypa.

1.2. MecTo y4yeoHoi nucuumiudbl B cTpykrype IHIICC3:
VY4ebHast TUCIUIUTMHA BXOJUT B 0011e00pazoBaTenpHbIid nuki [TTICC3

1.3. Hesiu u TpeGOBaHUS K Pe3yJIbTATAM OCBOEHHS Y4eOHOH JUCIUNIIUHBI

N3yyeHne QUCHUIUIMHBI HAMMPABIEHO Ha (OPMHUPOBAHHUE OOIIMX KOMIIETEHIIHH,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 1. IloHuMarh CyIIHOCTh M COLMAJIbHYIO 3HAUMMOCTh CBOEH OymyIieit
npodeccun, MposIBIATH K HEW YCTOMUMBBIA HHTEPEC.

OK 2. OpranuzoBbIiBaThb COOCTBEHHYIO JI€STEIBbHOCTh, OMPEIEISATh METOIbI
penieHus npodeccuoHaIbHBIX 33/1a4, OIEHUBATh UX 3 (HEKTUBHOCTH U KAYECTBO.

OK 3. OuenuBarb pucKU U MPUHUMATh PEIICHUS] B HECTAHAAPTHBIX CUTyalUAX.

OK 4. OcyuiecTBisTh MOUCK, aHAJIW3 U OIEHKY MH(}OpManuu, HeoOXO0AUMOU
JUIsI TIOCTAHOBKA M peuieHus NnpoecCHOHANbHBIX 3a4ad, Npo(ecCHOHAIBHOIO U
JUYHOCTHOT'O Pa3BUTHSL.

OK 5. HUcnonw3zoBath HHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUU IS
COBEPILIEHCTBOBAHMS NMPO(ECCUOHATBHOU NEATETbHOCTH.

OK 6. PaboTats B KOJUICKTHMBE ¥ KOMaHJE, B3aMOJICHCTBOBATEL C KOJJIETAaMH U
COIMAJIbHBIMU MapTHEPAMU.

OK 7. CraButh 1enM, MOTHUBUPOBATh JEITEIBHOCTh 3aHUMAIOIIUXCA
(bu3HUecKoil KyJIbTYpO U CIIOPTOM, OPTAHU3OBBIBATH U KOHTPOJIUPOBATH UX PAbOTY C
NPUHATHEM Ha ce0sl OTBETCTBEHHOCTH 3a Ka4eCTBO yueOHO-TPEHUPOBOYHOTO Mpoliecca
U opra’u3anuu pu3KyIbTypHO-CIIOPTUBHBIX MEPOTIPUAITHI U 3aHATUH.

OK 8. CamocroaTrensHO OMNpenenaTh 3anadyud  MNpodhecCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCA CaMOOOpa30BaHMEM, OCO3HAHHO IUTAHHPOBATH
MOBBIIIIEHNE KBATU(PUKALINY.

OK 9. OcymectBiars mnpodeCcCUOHATIBHYIO JEATEbHOCTh B YCIOBUSIX
OOHOBJIEHUS €€ 1IeNIeH, COepKAaHUSI U CMEHBI TEXHOJIOTHH.

OK 10. OcymectBiaTh npo(UIakTUKy TpaBMaTH3Ma, OOECleuruBaTh OXpaHy
KU3HU U 310POBbS 3aHUMAIOIINXCA.

OK 11. Ctpouts npodeccuoHaNbHYIO IeITEIBHOCTh ¢ COOJIIOICHUEM MPABOBBIX
HOPM, €€ PEryJIUPYIOIIUX.

OK 12. Brmanmets npodeccuoHaIbHO 3HAYUMBIMU JIBUTATEIHHBIMH JACHCTBUSIMU
M30paHHOTO BHJIa CIOPTa, 0Aa30BBIX U HOBBIX BHUIOB (PU3KYIHTYpHO-CIIOPTUBHOU
NEeATENBHOCTH.

B pesynbTaTe ocBOCHHS Y4eOHOUW MUCHIUIIIUHBI O0YUYaIOIMIUICS JOHKEH JTOCTUYD
CJIEIYIOIUE PE3YIIBTATHI:



JIUYHOCHHbLE:

— YCTOMYMBBIN MHTEPEC K UCTOPUHU U JOCTHXKEHHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPAOCTH 3a POCCUHUCKHE €CTECTBEHHbIC HAYKU;

— TOTOBHOCTh K TPOJIOJKEHHIO 00pa30oBaHMs, IMOBBIIICHUIO KBaJU(UKAIMKU B
n30paHHON MpodecCHOHATBLHON JEATEIbHOCTH C MCIOJIh30BaHUEM 3HAHUM B 00JIaCTH
€CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUM B 00JIaCTH €CTeCTBEHHBIX
HayK JUIsl 4YeJloBeKa MW OOIIeCTBa, YMEHUE WCIOJIb30BaTh TEXHOJIOTHYECKUE
JTOCTIDKCHUSI B 00J7aCTH (DU3HWKH, XUMHH, OWOJIOTHUHU IS TOBBIIICHUS COOCTBEHHOTO
MHTEJUICKTYaJIbHOTO Pa3BUTHSI B BRIOPAHHOU MPoheCcCHOHATBHON AeATeILHOCTH,

— YMEHHE MPOAHAIU3UPOBATH TEXHOTCHHBIE MOCIEICTBUS ISl OKPYKAIOLIEH
cpenbl, OBITOBOM U MTPOU3BOACTBEHHON IEATEITLHOCTH YETIOBEKA;

— TOTOBHOCTb CaMOCTOSITEJIbHO J0ObIBaTh HOBBIE [JI1 CE€0sl €CTECTBEHHO-
Hay4HbIC 3HAHUSI C UCIIOJIB30BAHUEM ISl 3TOT'O JIOCTYITHBIX UICTOUHUKOB HH(OpMAITUH;

— YMEHHE YIPABIATH CBOECH MO3HABATEIIBHOM JAEATEIBHOCTBIO, MPOBOJUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHS,

— YMEHHE€ BBICTPAaWBaTh KOHCTPYKTHUBHBIE B3aWMMOOTHOIICHUS B KOMAaHJE IO
penieHunto o01uX 3a7a4 B 00J1aCTH €CTECTBO3HAHUS;

MeTanpeaMeTHbIe:

— OBJIQJICHUEC YMEHMSIMM M HaBbIKAMM PA3JIUYHBIX BHUJIOB IMO3HABATEIbHOU
JNEATENbHOCTH I U3YUYEHHS PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOIO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOMIOJAEHHUS, HAYyYHOTO
AKCIIEPUMEHTA) JIJIsi U3YyUYECHHUS PA3JIMUHBIX CTOPOH €CTECTBEHHO-HAYUYHOW KapTUHBI
MHpaA, ¢ KOTOPHIMU BO3HUKAET HEOOXOIUMOCTb CTAJIKUBATHCS B MpodeccuoHaIbHOM
coepe;

— YMEHHUE OMNPENeNaTh eI U 3aaud ACSTeIbHOCTH, BRIOUpPATh CpeACTBa s
WX JOCTHXKCHUS Ha MPAKTUKE;

— YMEHHUE HCIOJb30BaTh Pa3JIMYHbIC UCTOUYHUKHU JJISI MOJYUYEHHUSI €CTECTBEHHO-
Hay9yHOM wuHQOpManMM W OLECHWBATh €€ JOCTOBEPHOCTh JUIS  JTOCTHIKEHUS
MTOCTABJICHHBIX LIEJIEH U 3a7a4;

npeJIMeTHbIE!

—  c(OpMHUPOBAHHOCTh  TPEJCTABICHHWH O  IIEJIOCTHOH  COBPEMEHHOI
€CTECTBEHHO-HAYYHOM KapTUHE MHpa, NPUPOJAE KAK E€IWHOW LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M 4E€JIOBEKa, MPHUPOJLI M OOIIECTBa, MNPOCTPAHCTBEHHO-BPEMEHHBIX
Macmtabax BceneHnoi;

— BJAJEHUE 3HAHUSIMHU O HauOoJee BAXKHBIX OTKPBITUSIX W JIOCTHXKCHHUSIX B
00J1acTH €CTeCTBO3HAHMS, MOBJIMABIIMX HA SBOJIIOIUIO MIPEJACTABICHUN O MPUPOE, HA
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— ¢(OpMHUPOBAHHOCTh YMEHHUSI TPUMEHSTh €CTECTBEHHO-HAYUYHBIC 3HAHUS IS
OOBSCHEHHSI  OKPYXKAIOIIUX  SIBIICHUW, COXPAHEHUS 370POBbs, OOECredeHUs
0€30MacHOCTH  JKM3HEACSATENHHOCTH, OEpPeKHOrO0  OTHONIICHUS K  TIPUPOJE,
pAlMOHAJILHOTO TPHUPOJIONOJIB30BAHUSA, @ TAKXKE€ BBINOJIHCHUS POJIU TPaMOTHOTO
MTOTPEOUTEIS;

— c(hopMupOBaHHOCTH MPEJCTABICHUIN O HAYYHOM METO/IE TTO3HAHUS IPUPOJIBI U
CpEACTBaX M3Y4YCHHUs Meramupa, MakpoMHpa U MHUKPOMHUpPA; BJIAJCHHUE NIPUEMaMU
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€CTECTBEHHO-HAYYHBIX  HAOJNIOJCHHM,  OMNBITOB, WCCJICIOBAHUA W  OIICHKHU
JIOCTOBEPHOCTH TMOJYYCHHBIX PE3yJIbTaTOB;

— BJIaJICHUEC TOHATHIHBIM aIapaToM €CTECTBEHHBIX HAyK, ITO3BOJISIONIIM
MO3HaBaTh MHpP, y4aCTBOBATh B JHUCKYCCHSX IO €CTECTBEHHO-HAYyYHBIM BOIIPOCAM,
UCTIONB30BaTh Pa3IUYHbIC WCTOYHUKA WHGOPMAIIUU JJISl MMOATOTOBKH COOCTBEHHBIX
paboT, KpUTUYECKH OTHOCUThCA K cooOmeHusMm CMU, coxpepxammm HaydHYIO
uHpopMaIuio;

— c(opMUPOBAaHHOCTh YMEHUN TOHMMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHWS JUJI1  KaXIOrO YeJOBEKa, HE3aBHCHUMO OT €ro mpodeCcCHOHATBHOU
NEeSATEILHOCTH, pa3nudaTh (GaKThl U OIICHKU, CPABHUBAThH OIICHOYHBIC BHIBOJIBI, BHICThH
UX CBSI3b C KPUTEPHUSIMHU OIEHOK U CBSI3h C KPUTEPHUSAMHU C ONMPENCIEHHON CHCTEMOU
LIEHHOCTEH.

1.4. Kostn4yecTBO 4acO0B HA 0CBOEHHE MPOrPaMMbl y4eOHOM IMCHUINJIMHBI:
MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyuatomierocst 162 yaca, B TOM 4ucie:
00s3aTeIbHOM ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 108 yacos;
CaMOCTOSATENbHOM paboThl 0OyyJaromierocs 54 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOU JUCIUILJIMHBI

2.1. O0bem yueOHOM AUCHHUIJIMHBI U BUABI Y4eOHOH padoThl

Bupa yueOHoii padoThI

O0beM yacoB

MakcumasbHas yueOHasi Harpy3ka (Bcero mo mporpamMme JuCIHUTLIAHBI) 162
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 108
B TOM YHCIJIE:

JCKIMH, YPOKH 96
MIPAKTUYECKHE 3aHATUS 12
CamocrosiTesibHas pabora o0yuyariuierocs (Bcero) 54

[TpomexyTouHas aTTectanus B popme:

Il cemectp - muddepeHTUPOBaHHBIN 3a4ET

| cemectp - mpyrue ¢popMbl KOHTPOIS (CpeAHUIA OalT O TEKYIIUM OLIEHKAM YCIIeBaeMOCTH )




2.2 TemaTnuyeckui J1aH U cofep:kanue ydyeOHoi gucuuniauabl OY/1.11 EcrecTBo3HaHMe

HaumenoBanue | CoaeprkaHue y4eOHOro MarepuaJia, jabopaTropubie padoThl U NPpaKTHYecKHe 3aHATUA, | O0beM | YpoBeHb Koabi
pa3iesioB U TeM caMoCTosITe/IbHAsi padoTa CTyAeHTOB, KypcoBasi padoTa (IpoeKT) YacoB | OCBOCHHUS KOMIIeTeHI U,
¢dopmupoBanuio
KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
MPOrpaMMbl
1 2 3 4 B
DOU3UKA (nepBblii cemecTp)
BBenenue Oduznka — (yHIaMEHTaIbHAs Hayka O MpHUpoje. EcTecTBEHHO-HAYUHBIM METO]| MO3HAHUS, 2 1 OK 1-12
€ro BO3MOKHOCTH U TPaHULIbI IPUMEHUMOCTH.
EnnHCTBO 3aKOHOB MPUPOJBI M COCTaBa BemlecTBa Bo BcenenHol. OTKpHITHA B QU3UKE —
OCHOBa IIporpecca B TEXHHMKE M TEXHOJIOTUU MPOU3BOJCTBA. 3HadeHHE (PU3UKU MpH
ocBoenunu crernuanbaocrteii CITO.
Pazgen 1. Mexanuka 20 OK 1-12
Tema 1.1. Copepxanue y4eOHOIro MaTepuaJa 4
Kunemaruka Mexannueckoe nBmwxkenne. Cucrema orcuera. Tpaektopus npmwkenus. [1yts. [lepememnienue. 2 1
PaBHOMEpHOE mnpsiMonuHEiHOe nBHKeHHE. CkopocTb. OTHOCHTEIBHOCTH MEXAHUYECKOIO
JIBUKEHUS. 3aKOH CJIOXKEeHHMs] ckopocTed. CpenHsisi CKOpOCTb IpU HEPaBHOMEPHOM
JIBUKEHUHU. MITHOBEHHAs! CKOPOCTb.
PaBHOyCcKOpeHHOE psiMOTIMHEIHOE ABIKEeHUE. Y ckopeHue. CBoOOIHOE MaJIeHue Tell.
CamocrosiTeibHasi padota o0yuarommxest Nel Coobienue o teme: «Marepus, Gopmbl 2 3
€€ JIBI)KEHUS U CYIIECTBOBAHUS
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 8
Jlnnamuka Macca u cuna. Bzaumoneiictsue Ten. 3aKOHBI JUHAMUKH. 2 1
Cwitbl B ipupozie. 3aKOH BCEMUPHOTO TATOTEHUSI. 2 1
IIpakTnueckoe 3ansaTue Nel «ccnenoBanne 3aBUCHMOCTH CUJIBI TPEHHUS OT Beca Tella» 2 2
CamocrosiTeibHasi padota o0yuarommxes Ne2 Coobiienue o teme: «VIcKyccTBo U 2 3
IIPOLIECC MTO3HAHMSI
Tema 1.3. Copepxxanue y4eOHOIro MaTepuaJia 8
3aKkoHbI Nmmynbe Tena. 3aKkoH cCoXpaHEHUsT UMITYJIbca. PeakTHBHOE JBHIKEHUE. 2 1




CoOXpaHEeHus B

Mexanuueckast pabota. MomHocTs. MexaHuueckasi SHEpTHsL.

MeXaHHuKe Kunernueckast sHeprus. Kunermueckas sHepruss u pabora. IloreHiuanbHas sHeprus B 2 1

IPaBUTALlMOHHOM IIOJIE.

3aKOH COXpaHEHUs MTOJIHOM MEXaHUYECKON SHEPruu.

CamocrosiTejibHasi padoTa odyuyarwuuxcsi Ne3 CoooOiienue mo teme: «du3nka B 2 3

COBPEMEHHOM LIUPKE»

CamocrosiTesbHasi padora o0yuarommxcss Ne4 TpeHUpOBOUHbBIE 3a7aHUA 110 TEMaM 2 3

pazzena 1

Paspnen 2. OCHOBBI MOJICKYJISIPHOM (DM3MKH U TEPMOAMHAMUKHI 14 OK 1-12

Tema 2.1. Coaep:xanue yueOHOT0 MaTepHaJia 6
MouJgekyasipaas AToMucCTHUYECKasi TeOpusl CTpoeHMs BeulecTBa. HaGutoeHUst U OMBITHI, NOATBEPIKIAIOIINE 2 1
puzuka aTOMHO-MOJIEKYJISIDHOE CTpPOEHHE BelecTBa. Maccel M pa3mepbl MoJieKynd. TemsoBoe

JBIKCHME 4acTHILl BelecTBa. bpoyHoBckoe nBrkeHue. MneanbHblil ras.

TeMneparypa kKak mepa CpeIHEN KWHETHYECKOM 3HEPrUM YacTHll. YPAaBHEHUE COCTOSIHUSA 2 1

UJEAIBHOTO rasa.

Mopens xunkoctu. IloBepxHOCTHOE HaTsDKeHME W cMauuBaHue. Kpucramnmdeckne u 2 1

amop(QHbIe BEIIeCTBA.
Tema 2.2. Copepxanue yueOHOro MaTepuasa 8
Tepmoaunamuka | Baytpensss sueprus. Pabora u Temnootaaya Kak crocoObl U3BMEHEHUs! BHYTPEHHEN 2 1

DHEPIHUH.

IlepBbIil 3aKOH TEPMOAMHAMUKH. TENI0BbIE MAIIUHBI U UX IPUMEHEHUE. 2 1

CamocrosiTeibHasi padota o0yuarommxest NeS Coobiienue o teme: «llepBblii pycckuii 2 3

akazeMuk M.B. JIoMoHOCOB»

CamocrosiTeibHas padora o0y4yarommxcs Ne6 TpeHnpoBOYHbBIE 3aJaHMs 110 TEMAM 2 3

paszaena 2

Pa3nes 3. OCHOBBI YJICKTPOANHAMHUKH 18 OK 1-12

Tema 3.1. Conep:xanue yueOHOTo MaTepuaJa 4
DJIeKTPOCTATHKA | B3ammopeiicTBue 3apsHKeHHBIX TeJl. DIEKTPUIECKUN 3apsil. 3aKOH COXPaHEHHSI 2 1

JIEKTPUYECKOro 3apsaa. 3akoH Kyiona.

DJIEKTPOCTATUYECKOE MOJIE, ET0 OCHOBHBIE XapPAKTEPUCTUKH U CBSI3b MEKYy HUMH. 2 1
Tema 3.2. Copepxanue y4eOHOIo MaTepuaJa 6
IHocrosinubiii TOK | [TocTosTHHBIN 5ekTpryecknil TOK. Cita TOKa, HalpsKEHUE. 2 1

DIEKTPUUECKOE COTPOTUBIIEHNE, 3aKOH OMa JJIs y4acTKa JIEKTPUUYECKON LENH. 2 1




IIpakTnyeckoe 3ansaTue Ne2 «CO0pKa 3IEKTPUUECKON LN , U3MEPEHUE CUIIBI TOKA 2 2
HANPSDKEHUS Ha €€ Pa3IMYHBIX yJacTKax»
Tema 3.3. | Conep:xaHue y4eOHOIro MaTepuaja 8
MarnuTHoe mojie | MarHuTHOE IOJIE M €r0 OCHOBHBIE XapaKTePUCTUKHU. JlelicTBUE MAarHUTHOrO IOJS Ha 2 1
MIPOBOJHUK C TOKOM. 3aKOH AMIepa.
DJNEKTpOABUTaTENb. SIBIEHNE AIEKTPOMArHUTHOM MHYKIIUH. 2
CamocrosiTejibHas padoTa odyuarwuuxcsi Ne7 Coobuienue mo teme: «Auape Mapu 2 3
AMIIEp — OCHOBOINOJIOKHUK AIEKTPOAUHAMUKH
CamocrosiTesbHas padora o0yuarmerocs Ne§ TpeHupoBouHbIE 33/1aHUA 110 TEMaM 2 3
pasnena 3
Pasznen 4. Kosre0anus 1 BOJIHBI 12 OK 1-12
Tema 4.1. Coaep:xxanue yue0HOro MaTepHuaJia 4
Mexanuyeckue CBoOonubie konebanus. Ilepwon, wacrota w amrmuutyna koseOanuii. [apMoHMYeckue 1 1
KOJ1e0aHus U KosieOaHusl. MexaHu4ecKre BOJHBI M MX BUIbL. 3BYKOBBIE BOJHBI. YIIBTPAa3BYKOBBIC BOJHBI.
BOJIHBI YbTpa3ByK U €ro UCHOJIb30BAaHUE B METUIIMHE U TEXHHUKE.
IIpakTnueckoe 3ansaTHeNe3 «3yuenue koneGaHUi MaTEMaTHUECKOTO MasiTHUKAY 1 2
CamocrosiTeibHasi padota o0yqarommxest Ne9 CooOuienue no teme: «Pusnka u 2 3
MY3BIKaJIbHOE HCKYCCTBO
Tema 4.2. Conep:xanue yueOHOTo MaTepHuaJia 2
uekTpoMarHuTH | CBOOOIHBIE BJIEKTpOMAarHUTHbIE KosnebaHus. KonebaTenbHbl KOHTYp. DJIEKTPOMAarHUTHOE 2 1
ble KoJie0aHus U noJie. DNEeKTpOMarHuTHbIE BOJIHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.
BOJIHBI
Tema 4.3. Conep:xxanue yueOHOro MaTepuaJia 6
CaeroBble BOJIHBI | Pa3zBuTHE npeCcTaBIeHNAN 0 MPUPOE CBETA. 3aKOHBI OTPAKEHUS M IPEJIOMIICHUS CBETA. 1 1
IIpakTnyeckoe 3ansiTue Ne4 «/3yuenne nateppepeHIy u 1upakiiiy CBETa» 1 2
CamocrositesibHas padora odyuawuuxcsi Nel0 Coobmenue o teme: «lIBeTomy3bikay 2 3
CamocrositeibHas padora o0yuarommxcst Nell TpeHrpoBoUHBIE 3a/1aHUS IO TEMaM 2 3
paszzaena 4
Pa3nes 5. DiieMeHTBI KBAHTOBOM GPU3NKH 10 OK 1-12
Tema 5.1. Copnepxanue y4eOHOIo MaTepuaJa 2
KBanToBbIe KBanTomas runoresa [lnanka. @orosnexkrpudeckuit 3G exT. 2 1
CBONCTBA CBeTa
Tema 5.2. Conep:kanue y4eOHOTro MaTepuaJa 4
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dusuka atoma

Monenu crpoenus aroma. OnbiT Pesepdopaa.

CamocrositeibHas padora odyuarommxcst Nel2 Coobuienue no teme: «®Puznueckue 2
METO/Ibl HCCIIEIOBAHUS TAMITHUKOB HCTOPUH, APXUTEKTYPbI U IPOU3BEACHUI HCKYCCTBA)
Tema 5.3. Copaeprxxanue y4eOHOIo MaTepuasa 4
®usuka aToMHOro | CocraB ¥ CTpOCHHE aTOMHOTO sijipa. PaqroakTHBHOCTb. 3
Aapa u PagnoakTvBHBIE M3Iy4yeHHS M WX BO3JCUCTBHE Ha >KUBbIE OpraHu3mbl. Jpyrue ¢opmbi
3JIeMEHTAPHbIX KOHTPOJIA (cpeaHnil 0aJU1 0 OLEeHKAM TeKYylleil yCrneBaeMoCTH)
YyacTHI CamocrosiTesbHas padora o0yuarwmuxcst Nel3 TpeHupoBouHble 33/1aHUA 110 TEMaM 1
pasgena S
Yacts 2. XUMMUS (BTOpPOI cemecTp)
Beenenue XuMH4YecKass KapTMHAa MHMpPa KaK COCTAaBHAsl 4acCTb €CTECTBEHHO-HAYyYHOM KapTUHBI MUpa. 2 OK 1-12
Ponp XumMHM B JKM3HH COBPEMEHHOIO OOILECTBa. XUMHUECKOE COJepkKaHue YydyeOHOMH
JuciuiuinHel - «EcrecTBO3HaHue» mpu  ocBoeHuH creuuanbHocTedl CIIO  conumanbHO-
9KOHOMHYECKOr0 U TYMaHUTapHOoro npoduiiei npodeccuoHabHOro 00pa3oBaHusl.
Pazjnen 1. O0masi 1 HeopraHnyeckasi XuMHs 21 OK 1-12
Tema 1.1. Copepxanue yueOHOIro MaTepuaa 2
OcHoBHBIE [Tpenmer xumuu. BemectBo. AToM. Mosekyna. XUMHUECKUNA 3IEMEHT U (OPMBI €ro 2
TOHATHS U cymecTtBoBaHusl. [IpocTeie u cioxHbIe BemecTBa. U3mepenne Bemecrsa. OCHOBHBIE 3aKOHBI
3aKOHBbI XUMHUH xumuH. Macca aToMoB U MoJIeKy/1. OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJISIpHAsI MacCHhl.
KomnuectBo BemecTsa. [loctossaHasABoranpo. MossipHast Macca. 3akoH ABOrazpo.
MousipHblii 00BEM Ta30B.
Tema.l1.2. Copepxanue yueOHOIro MaTepuasa 2
Hepuoanyecknii | Otkportre [lepuoaudeckoro 3akona. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /. 2
3aKO0H U N. Menneneesa. 3nauenue Ilepnonnueckoro 3akona u [leproauueckoi cuctemsl
IMepuonnueckas xumuueckux sneMeHToB [I. Y. MennaeneeBa nist pa3BUTHS HAYKU U IOHUMaHUS XUMHYECKOM
cucTremMa KapTUHBI MUDA.
XHMHYECKHX
3J1IEMEHTOB
J.U. MenneneeBa
Tema 1.3. Coaep:xanue y4eOHOro MaTepuaia 3
Crtpoenne Xumnueckue cBsA3u. KoBaneHTHas CBA3b: HENOIApHAs U nojsipHas. Monnas cBsa3b. Katnonsl 2
BellecTBa. Y aHUOHBL. MeTtamueckas cBsi3b. BonopoaHas cBs3b.
XuMHn4yeckue [TonsiTHE O XUMUYECKOW peakru. TUIbI XUMHUYECKUX peakiuid. CKOPOCTh peakiuu u
peaknuu (akTOpHI, OT KOTOPBIX OHA 3aBUCUT. TemnoBoi ekt XuMuIeckoi peakiuu. XMMHIECKOe
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paBHOBECUC U CIIOCOOBI €0 CMCIICHMA.

CamocrositesbHas padora Nel Coobmenue mo teme:» HaHOTEXHOIOTHH Kak 1

IIPUOPUTETHOE HAIIPABJICHUE PAa3BUTHUS HAYKU U IPOU3BOACTBA B Poccuiickoit denepanun»
Tema 1.4. Coaeprxkanue yueOHOro MaTepuaJa 6
Bopa. PacTtBopbl. | ®u3nyeckue M XMMHYECKHE CBOMCTBa Bojabl. Bojma B mpupoxae, ObITy, TEXHHKE W Ha 2

IPOM3BOJICTBE. 3arps3HUTENN BOJBI M CHOCOOBI OYMCTKH. JKecTKasi BoJa U €€ yMSTdeHHe.

OnpecHenre BOJbl. ArperaTHble COCTOSHUSI BOJBI M €€ Mepexoibl U3 OAHOIO arperaTHoro

COCTOSIHUS B Jipyroe. PacTBopeHue TBepIbIX BELIECTB U Ia30B. 3aBUCUMOCTb PaCTBOPUMOCTH

TBEP/ABIX BEIIECTB U ra3oB OT TeMIeparypbl. MaccoBas J0isl BellecTBa B PacTBOpPE Kak

c1oco0 BBIPAYKEHUSI COCTAaBa PacTBOpA.

CamocrosiTebHas padora odyuarwmmxcesi Ne2 CooOrienue mmo reme: «OxpaHa 2

OKpYXKaroIlllel Cpelibl OT XUMUYECKOTO 3arpsi3HEHUS

CamocrosiTebHas padora odyuarmmxcsi Ne3CooOuieHue no teme: «PacTBOpsl BOKPYT 2

Hacy
Tema 1.5. Conep:xaHue y4eOHOIro MaTepuaJia 5
Kanaccupuxanus Okcuipl, KUCIOTHI, OCHOBaHUS, conu. [ToHsTHE 0 THApOIN3e coneil. Cpena BOAHBIX 2
HEOPraHM4eCKHUX | pacTBOPOB COJIEH: KUCIasd, HENTpaibHasl, mesnodHas. Bonopoansiii nokasarens pH pacTeopa.
coernuenuii M ux | CamocrositesibHasi padora Ned CooOiieHue rmo teme: Y CTpaHeHHE KEeCTKOCTH BOJIbI Ha 1
CBOIICTBA MPOMBILIUIEHHBIX TPEANPUATUIX

IpakTuyeckoe 3anaTue Ne5 Onpenenenue pH pactBopa coseil. 2
Tema 1.6. Coaepxkanue y4eOHOro MaTepuaa 3
Metayibl 1 Mertannsl. O61ue ¢puznyeckue 1 XuMudeckue cpoiicta metayuioB. Hemeramisl. O6mue 2
HeMeTaJJIbI ¢du3nyeckre U XMMUYECKHE CBOMCTBA MeTaIIOB. BaxkHele coeAMHEHUs] METAIIJIOB U

HEMETAJUIOB B IPUPOJIE U XO3AWCTBEHHON JIEATEIbHOCTH YEJIOBEKA.

CamocrosiTeibHasi pabota NeS TpeHupoBOUYHBIE 3a/1aHUS 110 TeMaM paszzena 1 1

Pa3nen 2. Oprannyeckasi XumMusi 20 OK 1-12

Tema 2.1. Conep:xanue yueOHOTro MaTepuaJia 13
Oprannyeckue OCHOBHBIE TIOJIOKEHHUSI TEOPUU CTPOCHUSI OPraHMYECKUX CoeMHEeHuil. MHorooOpasue 2
COCAMHECHUSA OpraHnvecKkux coeqrHeHui. [lonarue nzomepun.

CamocrosiTeibHasi padota o0yuarommxest Ne6 Coobiienue o teme: «Mcropus 1

BO3HHUKHOBEHUS U Pa3BUTHSI OPraHUYECKON XUMUI»

VYrnesopoponasl. IIpenenbHble U HENPEAEIbHBIE YTIEBOIOPOAbI. Peakius noaumepusanui. 2

[TpuponHbIE HCTOYHUKH YTIEBOJOPOAOB. YTIEBOAOPOABI KAK OCHOBA MEXAYHAPOAHOIO
COTPYAHMUYECTBA M BAKHEUITNI HCTOYHHUK popmupoBaHus Oropkera PO.
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Kucnopoaconepsxkaiue opranuueckue seniectsa. IlpeacraBurenu KUCI0pOACOAECPKALIMX
OpPraHUYECKUX COCIMHEHUN: METUIIOBBIM U 3TUJIOBBIA CIIMPTHI, INIULEPUH, YKCYCHas
KHCIOTa. JKUPBI KaK CI0KHBIE Y(UPHI.

CamocrosiTesibHasi padoTa odyuyarwiuxcsi Ne/CoolmieHue o teme: «Kupbl Kak mpoayKT 1
MUTAHNUS ¥ XUMHUYECKOE ChIPHE)
A3oTcoepKaliiue OpraHudeckiue COeTMHEeHUsI. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u 2
Oouosornyeckast GyHKIHsI O€TKOB. YTIICBOIBI.
CamocrosiTeibHas padoTa odyuarwmmxcst Ne§ CooOrieHne 1mo TeMe: «YTIIeBOJIbI U UX 1
POJIb B )KUBOW IPUPOJIEN
CamocTosiTeibHasi padoTa o0yuarommxcest Ne9 TpeHrpoBoUHbIE 3aaHHS pa3jieia 2 TeMbI 2
2.1
Tema 2.2. Conep:xanue yueOHOTr0 MaTepHaJia 9
XuMHS U )KM3Hb XYMHUS 1 OPraHu3M 4YelnoBeKa. XMMUYECKUE 3JIEMEHTHI B OPraHU3ME UeIOBEeKa. 2
Oprannyeckue U Heoprauudeckue BerecTBa. OCHOBHBIE KU3HEHHO HEOOXOIMMBbIe
COeMHEHUS: OENKHU, YTIIeBObI, )KUPbI, BATAMUHBI. YTJIEBOJIbI — IJIaBHBIA UCTOYHHUK
DHEPTUHU opraHu3ma. Pois )KUpoB B opranu3me. X0JECTEPHH U €T0 POJIb B 3I0POBHE
yenoBeKa. MUHepallbHbIE BEIIeCTBA B MPOAYKTAX MUTAHUS, TUIIEBHIE T00ABKH.
COanancupoBaHHOE MUTAHUE.
CamocrosiTeibHasi padota o0yuarommxest Nel0 CooOmienue no reme: HexBaTka 1
MIPOIOBOJILCTBHS KaK riio0anbHast mpo0iieMa 4eI0BeYecTBa U IyTH €€ PeIICHHS
Xumus B 6bITy. Boga. KauecTBo Boabl. Moromue u unctsmme cpeacrsa. [Ipasuna 2
0e30macHoi paboThI CO CpeICTBAMH OBITOBOM XUMUU. MemkcecCHOHHAS aTTeCTaAlus
CamocrosiTeibHas padora odyuarwmmxcest Nell Coobmenue o teme: «CpeacTBa TUTHEHbI 1
Ha OCHOBE KHCJIOPOJO0COAEPKAIUX OPraHUYECKUX COCTUHEHUI
CamocrosiTeibHas padora odyuarwmmxcs Nel2 Coobmienue no teme: «CHHTETUYECKUE 1
MOIOIIHME CPEJICTBA: JOCTOMHCTBA U HEIOCTATKI
CamocrosiTeibHasi padota o0yuarommxcest Nel3 TpeHupoBouHbIE 33/1aHUS pa3ziena 2 TEMBbI 2
2.2
BUOJIOI'UA
Pasjen 1. BuoJioruss — cOBOKYNHOCTb HAYK O KHBOW MpHUpoOJe.
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia 4 OK 1-12
Bunonornsa — JKusas npupona Kak 00bEKT U3yueHHsI OMOJIOTHH. MEeTO bl UCCIIEAOBAHMS XKUBOU TIPUPOIBI 2
COBOKYIHOCTH B Onosoruu. OmnpeneneHue KU3HU (C MPUBJICUEHUEM MaTepraia u3 pa3aesioB GU3NKU U

HAYK 0 KUBOH

XUMHH). YPOBHU OPraHU3alMH KU3HU.
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npupoae. CamocrositeibHas padora odyuarommxcest Nel CooOmienue o teme: «B.J. Bepnaackuii u
MeTtoabl ero yuenue o ouocdepe»
HAY4YHOI0
MO3HAHUSA B
Onosioruu
Pa3zgen 2. Kiaerka
Tema 2.1. Coaep:xkaHue yueOHOro MaTepHaJia 12 OK 1-12
OcHoBHBIE Knerka - cTpykTypHO-QyHKUIMOHaIbHAs (dJIE€MEHTapHasl) eIuWHuLa Ku3HU. Vcropus 2
N0JIOKeH U u3yueHust kietku. CrpoeHue KieTkd. [IpokapHOTBl M 3yKapuOThl — HU3LIME M BBICIINE
KJIETOYHOM KJIETOYHble OpraHu3Mbl. OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH JSYyKapuoT.
Teopuu Knerounoe saapo. @yHkuus sapa: XxpaHeHHEe, BOCIPOU3BEICHUE U NTepejada HacaeICTBEHHON
UHPOPMALIUK, PETYISIUS XUMHUYECKOW aKTUBHOCTH KieTku. CTpykTypa M (QYHKIUH
XpOMOCOM. AYTOCOMBI U IIOJIOBbIE XPOMOCOMBI.
IIpakTnyeckoe 3ansaTue Ne6 CpaBHEHHE CTPOCHHUS KJIIETOK PaCTEHUN U JKUBOTHBIX. 2
Tema 2.2. Heopranuueckue BemiecTBa B cocTaBe KJIeTKH. Posib BO/bI KaK pacTBOPUTENS U OCHOBHOTO 2
Buonornueckoe KOMIIOHEHTa BHYTPEHHEW CpeJibl OPraHU3MOB. YTJEBOJbI U JIUNUJBI B KieTke. CTpyKTypa U
3HAYeHHUe Oouonornyeckne  QyHknum  OenkoB.  CTpoeHME  HYKJIEOTHJOB M CTPYKTypa
XUMHUYECKHX nonuHykieotuiHbIx nenet JJHK u PHK, ATO.
3J1IEMEHTOB CamocrosiTeibHasi padota o0yuarommxest No2 CooOuienue no teme: «Jleguuur Oenka B 2
MUIIEBBIX MPOJYKTaX U €ro MPeoI0JIEHHE B paMKax INI00aIbHOM MPOI0BOILCTBEHHON
IPOTpaMMBbI»
Tema 2.3. Bupycnl | Hexiierounoe ctpoeHue, )KM3HEHHBIN LUK M €70 3aBUCUMOCTD OT KJIETOYHBIX (POPM KHU3HHU. 2
u 0axtepuodarn | Bupycsl — B030yauTenn MHGEKIMOHHBIX 3a00seBaHuil; OHATHE 00 OHKOBHpYcax. Bupyc
ummyHoaeuimra yenoseka (BUY). Ilpopunaxktruka BUY-undexumm.
CamocrosiTeibHasi pabota Ne3 TpeHupoBouHbIE 3a/1aHUs K Teme 1,2 2
Paznen 3. Opranusm OK 1-12
Tema 3.1. \ Conep:xanue yueOHOTro MaTepuaJia 6
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Opranmnszm —
e/INHOe 11eJ10€e

Muoroo0pasue oprann3mMoB. OOMEH BEIIECTBOM W DHEPTUEH ¢ OKpYXKalomed Cpemol Kak
HEOOXO/JMMOE  YCIIOBHE  CYIIECTBOBaHUS  KHMBbIX  cucTeM.  CHIOCOOHOCTH K
CaMOBOCIIPOU3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH KMBBIX OpraHu3MoB. JleneHue
KJIETKH — OCHOBA pOCTa, Pa3BUTHs U PA3MHOXKEHUS OpPraHU3MOB. becronoe pa3MHOXKEHHE.
[TonoBoit mpomecc u 1oJOBOE pasMHOKeHHE. OIUIOOTBOPEHUE, €ro OHOJOTHMYEcKOoe
3HaueHue. [loHsaTne 00 MHIMBHAYyaJIbHOM (OHTOTEHE3), SMOPHUOHAIBLHOM (IMOpHOTEHE3) U
noCTAMOPHOHAIBHOM pa3BUTHU. VHAWBHIyalbHOE pPa3BUTHE YEIOBEKA U €ro BO3MOXKHBIE
HapyIICHHUS.

Tema 3.2. Oomme | OOmue mnpeACTaBICHUS O  HACIHEACTBEHHOCTH M M3MEHUMBOCTU. ['eHeTmyeckas 2
npeacTaBJeHus 0 | TEPMUHOJIOTUSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HacleAoBaHus. HacnegoBanue npu3HaKoB y
HACJIeICTBEHHOCT | uenoBeka. [lomoBeie xpomocombl. CrerieHHOE C TMOJIOM HacienoBanue. HacnencrBeHHbie
HH 00JIe3HU YeoBeKa, UX MPUYHHBI U npodriakTuka. COBpeMEHHbIE MPECTABICHUS O T€HE U
U3MEeHYHBOCTH. reHome. ['eHeTHMueckue 3aKOHOMEpHOCTHM HM3MeHumBocTH. Kiaccudukamms — dopm
M3MEHYUBOCTU. BiusiHue MyTareHoB Ha OpraHi3M 4elOBeKa.
Tema 3.3. [Tpenmer, 3agauu U METOABI celeKIuH. [ eHeTuYecKkue 3aKOHOMEPHOCTH CEJICKIINH. Y YeHHE 2
Ipenmer, 3amaun | H. 1. BaBunoBa o neHTpax MHOroo0pasus U TNPOUCXOXKICHHS KYJIbTYPHBIX PacTEHHUHU.
U MeTOABbI buotexHonorus, ee AOCTHKEHUsI, NEPCIEKTUBBI Pa3BUTHSI.
CeJIeKIHM.
Pasznea 4. Bun
Tema 4.1. Conep:xanue yueOHOTro MaTepuaJia 10
IBOJIIOLMOHHAS OBOJIIOLIMOHHASL TEOpUsl M €€ poJib B (POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOU 2 OK 1-12
Teopusl. KapTuHbl Mupa. Bun, ero xpurepuu. Ilomynsmust kak CTpPYKTypHas €IUHHIIA BHIA H
sBotonu. CunTetnueckass teopusi sBoironuu (CTD). [IBWKymime CHIIbl 3BOJIOLUH B
cootrBerctBuu ¢ CTD. Pesymprarel sBomtonmu. CoxpaHEHHE MHOTO00Opas3uwsi BHUIIOB Kak
OCHOBa yCTOMUYMBOTrO pa3BUTUs Ouocdepsl. [IpuumHbl BBIMUpaHUS BHJIOB. buomornueckuit
nporpecc 1 OMOJIOTHYECKHUI perpecc.
IIpakTyeckoe 3ansaTue Ne7 Onucanue oco0eil Bi1a 1o MOP(OIOrHYECKOMY KPUTEPHIO. 2
CamocrosiTeibHas padora odyuarommxest Ned Pedepar no HampasieHuto: Poib jKHBBIX 2
OpPraHU3MOB Ha IPUMeEpE €CTECTBEHHOM U MCKYCCTBEHHOM 9KOCHCTEMBI.
Tema 4.2. VYcioxkHEeHNe )KUBBIX OPraHW3MOB Ha 3€MJI€ B MPOLIECCE 3BOIIONMU. AHTPONOTEHE3 U €ro 2
I'unore3sl 3aKOHOMEpHOCTH. JloKazaTenbCTBa POJCTBA YeNIOBEKa C MIIEKOMUTAIOIMMH >KUBOTHBIMU.
MPOUCXOKIEHUS Dkojoruyeckre (hakTopbl aHTPOIOIeHE3a: YCIOKHEHHE MOMYJSIUOHHON CTPYKTYPHI BHAA,
KU3HU. U3TOTOBJICHUE OPYIUH TpyJAa, MEepexo] OT PAaCTHTEIbHOTO K CMEIIAaHHOMY TUIy HMHUTaHUS,

HCIIOJIb30BaHue OorHs. IlosgBIeHHE MBICIUTSIBHOM JACATCIBHOCTH U qneﬁopa3z[ean0171 pcyn.
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HpOI/ICXO)KI[eHI/IC YCJIOBCYCCKHUX pac.

CamocrosiTejibHas padoTa odyuarwmuxcsi NoS5 TpeHupoBouHble 3a1aHus K Teme 3,4 2
Pa3pen 5. DxkocucremMsbl
Tema 5.1. Coaep:xkanue yueOHOro MaTepuaJa 8
JKoJI0rH4YecKHne Yyenue o0 3KoJIOrHMYECKUX (akTopax, y4eHHE O COOOIIECTBAX OPraHU3MOB, YYCHHUE O 2 OK 1-12
(pakTopbI Oouocdepe. Dkomornyeckne QGaKTOpPbl, OCOOEHHOCTH HUX BO3JICHCTBHA. DKOJOTHYECKas
XapaKTepUCTHKA BUJA.
Tema 5.2. Lenu nutanust, TpoPuvecKkrue ypoBHU. brOreomeHos Kkak 3kocucTema. 2
IHonsitue 06
IKOJIOTHYECKHX
cUcTemMax.
Tema 5.3. Yuenne B. U. Bepranckoro o 6uocdepe. Pois xuBbix opranuzmoB B 6uochepe. buomacca. 2
Buocdepa - buonorundeckuit KpyroBoport (Ha npuMmepe Kpyropopora yriepoza). OCHOBHbIE HallpaBJI€HUS
rja00ajJbHas BO3/ICUCTBUS uenoBeka Ha Ouocdepy. EcTecTBeHHBIE M HMCKYCCTBEHHBIE HSKOCHCTEMBI.
IKOCHCTEMA. Tpancopmaiusi €CTeCTBEHHBIX HKOJOTHYECKUX cucteM. OCOOEHHOCTH arpo3KOCHCTEM
(arponieHo30B). MHOTr00Opasue Bu10B. Ce30HHBIE U3MEHEHUS B IPUPOJIE.
CamocrosiTeibHas padora o0y4yarommxcst Ne6 TpeHUpOBOYHBIE 3aJaHMsI K TEME 5 2
IIpome:kyTouHas arrecranus - 1M depeHHPOBAHHBIN 324€T 1
HToro no aucuuniuge 162
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YCJIOBUSI  PEAJIM3AIIMA  TIPOTPAMMBI  YYEBHOM
JACTOUTIIAHBI

3.1. TpeGoBanuss K MHHHUMAJIBLHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM M CIUIIMHBI:

Peanuzammss mporpamMmbl  JUCIUIUIMHBI  TpeOyeT Hamuuus KaOWHETa
€CTECTBO3HAHUA ISl MPOBEJCHUS 3aHITHHN JIEKIIMOHHOTO THUIA, MPAKTUYECKUX
3aHATHI, B TOM YHCIE TPYIIOBBIX, WHIWBUIYAIbHBIX, MUCBMEHHBIX, YCTHBIX
KOHCYJIbTAILIMH, TEKYIEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTECTAIUU.

O6opynoBaHue:

- pabouee MecTo MpernoaaBaTes;

- cHeluaJu3upoBaHHas MeOenb (CTOJbL, CTYJbs IO  KOJUYECTBY
o0ydJaromumxcs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTBa OOyUCHHS:

- paboudee MecCTo meaarora ¢ MoJAeMoM;

- MYJBTUMEAUNHBIN IPOEKTOP, IKPAH;

- KOMIIBIOTEPHI yyaluxcs (paboune CTaHLUN);

- MpPOTpaMMHOE OOECIeUeHHUE JIsi KOMIIBIOTEPOB Ha pabo4yMx MecTax C
CUCTEMHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

VY4eOHO-HATIAIHbIE TMOCOOMsS: TIUIaKaThl, Y4YeOHO-HArJISIAHBIE TOCOOUS,
oOecleynBaIIMe TEeMaTUYECKUE WUIIOCTpalud 1o pabodedl mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJE0-ayJM0 MAaTepuabl, KOMIBIOTEPHBIC
MPE3EHTAIUH.

KommbroTep umeeT A0CTyn K 3JIeKTPOHHO-OUOIMOTEYHBIM CUCTEMaM, BBIXO]]
B TJIOOaIbHYIO ceThb VIHTepHET, OCHAIEH JHIICH3UOHHBIM MPOTPAMMHBIM
o0ecreyeHueM.

3.2. YueOHO-MeTOaAMYECKOe M HH(POPMALMOHHOE olecmeyeHne

peasu3anuu y4eOHOM TUCHMILIMHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. EcrectBo3nanune. Xumwus [abpuenssa  O.C., Octpoymo W.T.
O6meobpazoBaTenpbHas nmoaArotToBka B yupexaeHusx CIIO. - 6-e u3md., crep. —
M.: Akagemus, 2020.- 240 c. https://academia-library.ru

2. EcrectBo3nanue. buonorus. T'abpuensan O.C., OctpoymoB H.T.
O6meoOpazoBaTenbHas moarotoBka B yupexaenusx CIIO. - 6-e uzad., crep. —
M.: Akanemust, 2020.- 240 c. https://academia-library.ru

3. EcrectBoznanne. Xumusa. [Madpuenssa O.C., Octpoymo W.T.
Oo6meoOpazoBaTenbHas moarotoBka B yupexaenusx CIIO. - 6-e uzad., crep. —
M.: Axagemus, 2018.- 240 c. https://academia-library.ru

4. TopenoB, A.A. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUS: YyueO.
nocooue mist CIIO /A.A. T'openos.- 4-e uza., nep. u gomn.- M.: IOpaiit, 2019.-
355c¢.- (Ilpodeccuonanbroe oopazoBanue) https://urait.ru/book/

JlonosiHUTEIbHBIE Y4eOHbIe U3IaAHMS
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5. CmupnoBa, M. C. EcrecTBo3HaHue: y4eOHUK U TPAKTUKYM IJIs
cpennero mnpodeccuoHanbHOro o6OpazoBanuss / M. C. CmupuoBa, M. B.
Boponenko, T. M. CmupHoBa. — 2-¢ u3n. — Mocksa: UsmarensctBo IOpaiir,
2020. — 332 c. — https://urait.ru/book/

HNuTepHeT-pecypcsnl

6. www. class-fizika. nard. ru («KmaccHas mocka st JTFOOO3HATEITBHBIX) ).

7. www. physiks. nad/ ru («®u3nka B aHUMAaIHASIX» ).

8. www. interneturok. ru («Buaeoypoku 1o mpeaMeram IKOJIbHOM
IPOTPaAMMBbID» ).

9. www. chemistry-chemists. com/ index. html (3;aexTpoHHBIIH KypHa
«XVUMUKH U XUMUS).

10. www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI TOpEI»).

11. www. hemi. wallst. ru («Xumusi. O6pa3oBaTesbHbIN CAaUT AJIs
IITKOJILHUKOBY ).

12. www. alhimikov. net (O6pa3oBaTenbHbIA CAUT JJIs1 IIKOJBLHUKOB).

13. www. chem. msu. su (QnekTpoHHasi OMOIMOTEKA IO XUMUU ).

14. www. hvsh. ru (xypHan «XuMHs B IKOJIEN).

15. www. hij. ru ()kypHas1 « XUMHUS U )KU3HBY).

16. www. biology. asvu. ru (Bes 6uomorusi. CoBpeMeHHas OHOJIOTHS,
CTaThH, HOBOCTH, OMOJIMOTEKA).

17. www. window. edu. ru/ window (EauHoe okHO gocTyna K
oOpa3oBarenbHBIM pecypcaM MHTepHeTa 1o OUOJIOTHH).

MeToauyeckue ykazaHusi s o0y4allIUXCsi 1O  OCBOEHHIO
AUCHHUTITHHBI

18. Meroanueckre yka3aHus JJIs BBITIOTHCHHSI MPAKTHICCKUX PaboT.

19. MeTtomuveckue yKka3aHusl JJIsl BBITOJIHEHUS 3aJJaHA CaMOCTOSTETHHBIX
pabor.
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4. KOHTPOJb H OIEHKA PE3YJIbBTATOB OCBOEHUA

YYEBHOM JUCIHUATIIMHBI

4.1. ®opMbI U METOJbI KOHTPOJISI M OLICHKH Pe3yJIbTATOB 00y4eHUsI

Pe3ysabTarsl 00y4yeHnus

DopMbI U METOAbI
KOHTPOJISA

JUYHOCTHOTO pPa3BUTHUS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO
TUTAHUPOBAThH MOBBIIIEHNE KBATH(UKALINH.
OK 9. OcymiectBasaTe npodecCHOHATBHYIO JESTEILHOCTh B YCIOBHSIX
OOHOBJICHHUS €e IIeNiel, COAepKaHMs U CMEHbI TEXHOJIOTH.
OK 10. OcymectBnsaTh NpopUIAKTUKy TpaBMaTu3Ma, OOecreyruBaTh
OXpaHy KW3HU U 3J0POBbsI 3aHUMAIOIIIUXCS.
OK 11. Crpouts npodeccruoHalIbHYyI0 AEATEIbHOCTh C COOJIOJCHUEM
MIPABOBBIX HOPM, €€ PeryIUpPYIOIIHX.
OK 12. Bnamerp mnpodecCHOHATIBHO 3HAYUMBIMH JBUTATEIHHBIMU
NEUCTBUSAMH HW30paHHOTO BHUJA CIOPTa, OA30BBIX W HOBBIX BHJOB
(U3KYIBTYPHO-CIIOPTUBHOM J1€ATEIHHOCTH.
Ilpeomemmnuie pe3ynromamol:
— copMUPOBAaHHOCTH TIPEACTABICHUN O IIEJIOCTHOH COBpPEMEHHOMN
€CTECTBEHHO-
Hay4YHOW KapTHMHE MHpa, MPUPOJE KaK €IUHOW LIENOCTHOM CHUCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, MPUPOAbl U OOIIEeCTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciTabax

Bcenennoii;
— BJIaJICHUE 3HAHUSMU O HauOoJee BaKHBIX OTKPHITUSX U TIOCTHXKEHUSX
B 00JIaCTH €CTECTBO3HAHUS, TIOBJIUSABIINX Ha HBOJIIOLIUIO NPEACTAaBIEHUN
0 MIPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

OLleHKH
pe3yJIbTaToB
00y4eHust
Obwue Komnemenyuu: Texymmit
OK 1. IlonuMarh CyHIHOCTh M COLUMAIBHYI0 3HAYMMOCTh CBOEH | KOHTPOJIb:
Oymyiei npodeccuu, MPOSBIATH K HEH YCTOWYMBBINM HHTEPEC. - OIPOC YCTHBIN
OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JIE€SATEIBLHOCTh, ONPEACNATh | ((POHTAIBHBIN);
METOABl  pemeHus: Mpo(ecCHOHANBHBIX  3a7ad, OICHHWBAaTh WX | - BHIOJIHEHHUE
3¢ (HEeKTUBHOCTH U Ka4eCTBO. MPAKTHYECKON
OK 3. OueHuBaTh PUCKM U NPUHUMATh PELICHUS B HECTAHJAPTHBHIX | paOOTHI
CUTYaIUsX. (MHAMBUTyaNTbHAS
OK 4. OcymecTBisiTh TOUCK, aHAIW3 W OLEHKY WH(POPMALUH, | ¥ TPYNIIOBas
HEOOXOUMOM I TIOCTAHOBKH W PEIICHHUs MPOPECCHOHAIBHBIX 3a/1ad, | popma paboTh)
poheCCHOHATBFHOTO ¥ IMYHOCTHOT'O PAa3BHUTHSI. - 3a1uTa
OK 5. Hcnons3oBath MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE | TOPT(OIHO
TEXHOJIOTUU JUISL COBEpIIIEHCTBOBAHUS npodeCccuOHaTBLHON
JeSITEIbHOCTH. Onenka
OK 6. Paboratp B KOJUIEKTMBE M KOMaHJE, B3aWMOJICHCTBOBATH C | pE3yJIbTaTOB
KOJUIETaMH U COLIMANIbHBIMU MTapTHEPaMHU. BBITIOJTHEHUS
OK 7. CraButh 1€JIM, MOTHBUPOBATh JESATEIBHOCTb 3aHUMAIOLIUXCS | CAMOCTOSATEIbHON
¢buznueckoil  KymbTypoil ¥ CHOPTOM,  OpPraHH30BBIBATH U | paOOTHI
KOHTPOJIMPOBATh UX pabOTy ¢ NPUHITHEM Ha ce0si OTBETCTBEHHOCTH 3a
KayecTBO  y4eOHO-TPEHHMPOBOYHOIO  Mpolecca U opraHusauuu | [IpomexyrouHas
(bUBKYIBTYPHO-CIIOPTUBHBIX MEPOTIPUSATUI U 3aHITHIA. aTTecTaIus B
OK 8. CamocrosTenbHO ONpeAessaTh 3ajaud MpodeccCHOHATbHOrO M | opme:

1 cemectp - npyrue
(bOpMBI KOHTPOJIA
(cpenuuii 6amt mo
TEKYILIM OIIeHKaM
yCIIEBa€MOCTH )

2 cemecTp —

g depeHIIMpOBaHH
BbIi 3a4€T.

Meron npoBeeHus
MIPOMEKYTOYHON
arrecTanuu 2
cemecTpa:
BBIITOJIHEHHUE
KOMILIEKCHOTO
3aJIaHus
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— c(OpMHUPOBAHHOCTh YMEHHS TNPUMEHATH ECTECTBEHHO-HAyYHbIC
3HAHUA ISl OOBSICHEHUSI OKPYKAIOUINX SBJICHUHN, COXpaHEHUs 3J0POBbS,
obecrieyeHrss ~ 0€30IACHOCTH  JKU3HEAEATENBHOCTH,  OEpeXHOTO
OTHOIICHHUSA K MIPUPOJIE, PALIHOHATBHOT'O MPUPOIONIONb30BAHMS, a TAKXKE
BBITIOJIHEHUS POJIM TPaMOTHOTO MOTPEOUTES;

— c(OopMHUPOBAHHOCTh NPEJICTABICHUNA O HAYYHOM METOJE MO3HAHMS
MPUPOJBI M CPEACTBAX M3YYEHHUS MEraMupa, MaKpoMHpa U MHUKPOMHPA;
BJIQJ/ICHUE TpUEMaMH E€CTECTBEHHO-HAYYHBIX HaONIOIEHUN, OIBITOB,
MCCIICIOBAaHHH U OLIEHKH JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyIbTATOB;

— BIQJeHUE TOHATHWHBIM  almapaToM  eCTECTBEHHBIX  HayK,
MO3BOJISIIOIIMM  TO3HABaThb MHp, Y4acTBOBaTh B JHMCKYCCHUSIX IIO
€CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BATh pa3nuyHbIe
UCTOYHUKUA UWHGPOpMalUU A TOATOTOBKM COOCTBEHHBIX pador,
KPUTUYECKH OTHOCUThCS K cooOueHussMm CMU, coaepkaiiuM Hay4HYIO
nHpopMaIuo;

- c(OpMHPOBAHHOCTD yMEHUH OHUMATh 3HaYMMOCTb
€CTECTBEHHOHAYYHOT'O 3HAHUS IS KaXKIOrO YeloBeKa, HE3aBUCHUMO OT
ero npogecCUOHaIbHONU AESITEIBbHOCTH, Pa3nyaTh (aKThl U OLIEHKH,
CpPaBHHMBATh OILICHOYHBIC BBIBOJIbI, BUIECTh UX CBSI3b C KPUTEPUSIMHU
OLICHOK U CBS3b C KPUTEPHUSAMHU C ONPEAEIEHHON CUCTEMOM IEHHOCTEM.

4.2. ®oHI OUEHOYHBIX CPEIACTB JJA INPOBeAeHUs
aTrrecTaluM 00y4YAIOIUXCA MO0 TUCHUIINHE

MPOMEKYTOYHOU

IMoka3aTenu U KPUTEPUU OLCHUBAHUS KOMIIETEHIMH

Ilokazarenu wu KpUTCpHUH OLCHHBAHUA KOMHCTGHHHﬁ,

OLICHHUBAHMHA COACPIKATCA B IIPUTTOKCHUHA 1.

KoHTpoJsibHBIC M TECTOBbIE 3aJaHUS
KonTponpHbIe 3a1aHus coaepKaTcs B MPUIOKEHUN 1.

MeTtoauyeckue MaTepHuabl

OIMHMCAHUEC IIIKaJl

Meroauyeckue Marepuasnbl, ONPEACIAIOINE IMPOLEAYPbl OLEHUBAHUSA
3HAHWM, YMEHUH, XapaKTepu3yolux GOpMUPOBaHUE KOMIIETEHIIUM, COAepKaTCs

B MIpUJIOKEHUU 1.
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Ipuioxkenne 1
KoHTPO./IbHO-01leHOYHBIE CPeICTBA
7151 IPOBEIeHUsI MPOMEKYTOUYHOI aTTeCTAMHU MO TUCIHIIIHHE
OVY /.11 EcrecTBO3HAHUE

1.1. ®opma npome:KyTOUYHON aTTecTanuu: 1uddepeHunpoBanublii 3auéT (2 cemectp).

1.2. Cucrema oleHNBAHMS Pe3yJIbTATOB BbINOJHEHUS 3aJaHU I

OueHuBaHue pe3yJabTaTOB  BBINOJHEHHS 33JaHUN  MNPOMEXKYTOYHOM  aTTEeCTalUU
OCYIIECTBIISIETCS Ha OCHOBE CJICIYIOUIUX MPUHIIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHU,
MPAKTUYECKOTO OIBITa, OOIMHUX U MPO(ECCHOHATBHBIX KOMIICTCHIIUH, MPOIEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aJICKBAaTHOCTU OIICHKM — OIICHKA BBIMIOJIHEHUS 3aJaHUN JOJDKHA IIPOBOJUTHCA B
OTHOIICHMH TE€X KOMIIETEHIUH, KOTOpble HEOOXOMuUMBbl A1 A(PQPEKTUBHOTO BBITOTHEHUS
3a/1aHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHWBAHUsS BBIMOJHEHHS 33JaHUN JOJHKHA 007aaaTh
BBICOKOW CTEMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YpPOBHS C(HOPMHPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00ydJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OIICHHMBAHMWS BBIIOJIHEHHS 3aJaHui JOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOO0MMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodecCHOHAIbHOW OpHEHTAlWd WU [PeIroYTeHUuN
npenojaaBaresneil, OCyIECTBISIFOIINX KOHTPOJIb W aTTECTALIUIO.

[Ipy BbINOSHEHUH MPOLIEAYP OLEHKH 3aJaHUN HCIHOJIB3YIOTCS CIENYIOIIUE OCHOBHBIE
METO/IbI:

- METOJI pacueTa MepBUYHBIX OAIIIOB;

- METOJ1 pacueTa CBOJHBIX OAJIIOB.

Pe3ynbpTaThl BBINOJIHEHUsS 33JaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas MIKaia JUIsl OLIEHUBAHUS Pe3yJbTaToOB O0YUEHHUS.

[lepeBon nsiTi OanbHOM IMIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJly:

TEOPETHYECKOr0 U MPAKTUYECKOI0 32/ 1aHus,
cpeAHMid 0aJ1J1 10 MTOraM ATTeCTAIUN

Onenka Konu4yecTBo 0217108, HAOpaHHBIX 32 BHINOJIHECHHE

OlLieHKa 5 «OTIHYHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HEYTOBJIECTBOPHUTEILHOY <29

1.3. KOHTpPOJILHO-01IEHOYHBIE CPEICTBA
1.3.1 3apnanmne:
1. TectupoBaHnue.
2. Pemuts 3anauy.

IIpuMepHBbIii NepedyeHb BONPOCOB 3a1aHus «TecTupoBanue»
B 3apanusix 1-25 Bbp10Oepu NpaBHIIbHBIN OTBET M NMOAYEPKHH €ro.
IIpaBuJbHBIH 0TBET MOKeT ObITh TOJBKO OJMH.

1. III 3axon HeroToHa opmynupyeTcs Tak:
A. Teno nBuXkeTcsi paBHOMEPHO U MPSMOJIUHEIHO (MJIM TOKOUTCS), €CIIM HAa HETO He
JNENCTBYIOT ApyTue Tena (WK JEHCTBUE IPYTUX TNl CKOMIIEHCUPOBAHO).
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b. Cuna ynpyrocty, BO3HHKaroIas npu JedpopMaluu Tena, IpsiMo MPOoNOpLIUOHAIbHA BETUYNHE
abCOJIIOTHOTO y/UITMHEHHUS.

B. JleiicTBUE paBHO MIPOTHUBOAECHCTBUIO.

I'. Tena AeiicTBYIOT APYT HA APYyra CHJIAMU PABHBIMHU IO a0COTIOTHOMY 3HAYCHHIO,
HalpaBJIEHHBIMU BJI0JIb OJHOU MPSMON U MIPOTUBOIOJIOKHBIMHU T10 HAIIPaBJICHUIO.
2. YeMy npuMepHO paBHA CUJIa TAXKECTH, AEHCTBYOIAs Ha Msid Maccon 0,5kr?
A.5H.

b. 0,5 H.

B. 50 H.

3. Kakyro Maccy rpy3a Hy»KHO IOJHSTH Ha BBICOTY 2 M, 4TOOBI OH 06nanan sueprueit 62500
JIx?

A. 3000 [Ix.

b. 4125 Ix.

B. 3125 Ix.

I'. 150 Tx.

4. CoBepraercs i paboTa v €Ciu J1a, TO KaKoro 3Haka?

[Ipumep: Kuury maccoit 400 r moAHUMAIOT Ha BBICOTY 1 M;

A.A>0.

b. A<O0.

B.A=0.

5. B kakux egununax B CU usmepsiercst KoahUIMEHT yIpyrocTu Tena?

A. H/xm.

b. Iun/cMm.

B. H/m.

I'. Inn/cMm.

. H-m.

6. 3naueHue Temnepatypsl 1o mkaie KenpBuHa onpenensercs no gopmyie.
A. T=t-273.

b. T=273t.

B. T=t+273.

I'. T=273 —t.

7. SIBneHue NpOHUKHOBEHMS MOJIEKYJI OJJHOTO BEILIECTBA B MEKMOJIEKYIISIPHOE IPOCTPAHCTBO
JPYTOro Ha3bIBaeTCs

A. KonBexknusi.

b. lebopmanus.

B. dudpaxmus.

I'. Judpdysus.

8. B npuBeneHHOM nepeyHe, BEIEeCTBOM SBIISETCS

A) ciuka

b) rnmuna

B) ckpenka

I') xapannamm

9. B mpuBeneHHOM nepeuHe pU3NUECcKoe TeNo — 3TO

A) nepeBo

b) men

B) amromunmit

I') HOKHUITBI

10. XuMHA4YECKHUM SIBJIEHUEM CIIEYET CUUTATH

A) mnnaBiieHue Jbaa

b) xunsuenue Bojb

B) ropenue yrus

I') obpazoBanue nHes

11. Ykaxure popMyiTy OKCHIA ATIOMUHUS

A) AI203
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b) AlO

B) AlO2

I') AI20

12. K peakuusiM coeIMHEHNSI OTHOCUTCS
A) KOH + HCl = KCl + H20

Bb) 2Na + CI2 = 2NaCl

B) 2Na +2H20 = 2NaOH + H2

I') 2HgO =2Hg + O2

13. Peakmusa mexny okcumoM Meau(Il) u cepHON KHCIIOTOM OTHOCUTCS K PEaKIIUsIM
A) oOMeHa

b) COEIUHEHUS

B) 3aMeEIeHU

I pasoKeHUs

14.PaccrapTe KO3 PHUIMEHTHI B ompenenuTe cymMmmy Ko3hduuneHToB B ypaBHeHUH peakimn: K
+ 02 =K20

A)S

b)3

B) 2

7

15. IIpocTbIM BEILIECTBOM SIBIISIETCS:

A) oxcua Marus b) ¢ropoBomoposn

B) Bona I) #ion.

16.Kakast u3 runores B Oounblieil crenenu noareepxkaaet, yto JJHK sBiseTcs reHeTHUeCKUM
MaTepuaioM KIETKU?

A) JHK cocTouT u3 4eTbipex BUAOB HYKJICOTHI0B, IOATOMY CIIOCOOHA XpaHUTh HH(POPMAIHIO;
b) B comarndeckux kierkax konmdectBo JJHK BaBoe OombIie, yem B rameTax;

B) V kaxnoii oco6u JJHK nnnuBrayansHO 1o cBoeit HYKICOTH/IHOM MOCIEe0BATEIbHOCTH.

17. OCHOBHBIM HAayYHBIM METOJIOM MCCIICIOBAHMS B CAMBIH paHHHIA MEPUOJT Pa3BUTHSI OUOJIOTUH
ObLI:

A) 3KCIepUMEHTaJIbHBIN B) cpaBHUTENBHO-HCTOPUYECKUI

b) mukpockomnus I') MmeTon HaOmIOAEHUS U ONTUCaHMSI OOBEKTOB
18. Beibepere ToIbKO BCeOOIIMe CBOWCTBA KUBBIX CUCTEM:

A) crtocoOHOCTB K (POTOCUHTE3Y I') saykapuoTHUYECKHI TUI CTPOCHUS KIETKH
b) TeninokpoBHOCTH J1) HacneCTBEHHOCTh

B) oO6meH BerecTs E) paznpaxumocTb

19.I1pu perukaruu mosekynsl JJHK oGpaszyercs:

A) HUTB, pacniaBLIasiCs Ha OT/ENbHbIE (PParMEHThI JOUEPHUX MOJIEKY

b) monexyna, coctosimas u3 AByx HOBBIX nenen [JJHK

B) monekyna, monoBuHKa KoTopoi coctout u3 HUTH U-PHK

I') mouepHsis MONeKyIa, COCTOSIIAs U3 OJTHOM cTapo u oaHou HOBOM nenu JJHK

20. Ecnn amunoxkucnora kogupyrores kogonom TI'T, to B JIHK emy cooTBercTByer
TPUILIET:

A) T b) AIT B) YIILI ') ALl

21.Ucropuueckoe pa3BUTHE OpraHU3Ma:

A) rarurusnes

b)onrorenes

B)¢punorenes

[)mytorenes

22. Haunbosiee mpaBUIBLHO CIEAYIOIIEE YTBEPKICHHUE:

A) TOJBKO JKHBBIE CUCTEMBI TIOCTPOEHBI U3 CIIOKHBIX MOJEKYJ

B) Bce xuBbIe crcTeMBbl 001aJaI0T BHICOKOM CTEMEHbIO OpraHU3aluu

B) B He:xMBOM IpUpoOJIe HE BCTPEUAETCS BHICOKAs CIOKHOCTh OPraHU3alUU CUCTEMBbI
23.113 nepeyucieHHbIX XMMUYECKUX COEANHEHUH OMONOIMMEPOM SIBIISETCS:

A) PHK; b) kpaxmau; B) dpyxkro3a.
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24.CBs131, KOTOpbIE YIAEP>KUBAIOT IEPBUUHYIO CTPYKTYPY MOJIEKYJIbI O€liKa, Ha3bIBAIOTCA:

A) Bogopoansle;  b) mentuanbie; B) nucynsduansie.
25.Pa3pymienne mpupoHOM CTPYKTYphI OelTka Ha3bIBASTCI:
A) penatypanus; b) perenepanus; B) nenarypanus.

B 3aganmsix 26-29 Bpi0epuTe TPU BEPHBIX 0TBETA M3 LIECTH. 3aNIMIINTE BHIOPAHHbIE OYKB
ajipaBUTHOM NOPSIAKE.
26.Teno nBUKETCS C YCKOPEHHEM BBEpX. Y CTAHOBUTE COOTBETCTBHE MEXAY YCKOPEHHEM
JBYDKEHUS M BECOM Tela
A)P=3,5mg
b)P=4mg
B) P=20mg
') P=6,5mg
M) P=5mg
E)P=8,4mg
la=25g¢
2a=4g¢g
3a=10g
27. YCTaHOBUTE COOTBETCTBUE MEXK/TY KJIACCAMU OPTaHUYECKUX BEIIECTB U XUMUYECKUMHU
dbopmynamu
A) cnupt 1) CH4
b) mpenenbHBI yrneBogopos 2) C2H4
B) xapOonoBas xucinora 3) CH30H
[') HempenenbHBIN yrIeBOAOPO 4) HCOOH
28. YcTaHOBUTE COOTBETCTBUE MEXIY (POPMYIIOH BelecTBa M MPOIYKTOM, 00pa3yIOIIMMCs Ha
KaTo/Ie MPH 3JIEKTPOJIM3E €r0 BOJHOTO pacTBopa

OOPMVIJIA BELHIECTBA [MPOAYKT HA KATOIE
A) AgNO3 1) H2
b) NaCl 2) 02
B) Cu(NO3)2 3)ClI2
I') NaOH 4) Cu
5) N
6) Ag

29. IIpu BBINOJIHEHUH K KaX/10H MO3UIMH, TaHHOU B JIEBOM CTOJI01Ie, HAaJ0 MOA00paTh
COOTBETCTBYIOILYIO O3UIMIO U3 IPABOT0 CTOJI0IA U BIUCATh MOJYyYEHHBIH OTBET B TAOJIHUILY.
[Tpumep Okonornyeckue HakTopsl
1) noBbllIeHNE JaBIEHUS BO3TyXa
2) KOHKYPEHIUS 3a TEPPUTOPHIO MEX]TYy PACTEHUSIMU
3) U3MeHeHue YNCICHHOCTH MONYJISIUU B pe3ylbTaTe AUAEMUN
4) u3MeHeHue penbeda IKOCUCTEMBI
5) B3auMOICUCTBUE MEXKTY OCOOSIMH OJTHOTO BUA
A) abuoTnueckuii
b) 6uotnueckuit
B 3aganun 30 Heo0X0AMMO YCTAHOBHTH NPABUJILHYIO II0CJI€0BATEIbHOCTD e CTBHIA.
30. PaccraBbTe nepeynciieHHbIE COOBITHS B XPOHOJIOTMYECKOH MOCIEI0BATEIbHOCTH.
A)M300peTeHne 3J1eKTPOHHOTO0 MUKPOCKOTIA.
b) OTkpsiTHE pbOCOM
B) U300peTeHne cBETOBOTO MHUKPOCKOTA
I') YTBepxaenue P.BupxoBa o mosiBIEHNN KaKI0M KJIETKA OT KIETKU
[1) llosiBnenne kinerounoi reopun T. lIBanna u M. Illneiinena.
E) [lepBoe ynorpebnenue TepmuHa «kiaetka» P. ['ykom.

IIpuMepHbIe NPaAKTHYECKUE 3aJaHNS
3agaun
Yacth «DPU3uKa»
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1. ABTOMOOWIb yHaleTcsi OT MOCTa, ABUTASCh PABHOMEPHO M MPSAMOJIUHEHHO CO CKOPOCTHIO
72xMm/4. Ha KakoM pacCcTOSTHUM OT MOCTa OKa)KeTcsl aBToMoOuib yepe3 10c, ecu B HavyaIbHBIN
MOMEHT BPEMEHH OH HaxXOJuJIca OT Hero Ha paccTtosiHuu 0,2 km?

2. Benocunenucr, ABUrasich paBHOMEpHO, npoe3xaeT 20 M 3a 2¢. Onpenenure, Kakoi MyTh OH
MpOEAET IPHU ABUKEHHUH C TOM k€ CKOpocThio 3a 10c, 20c?

3. CkonbpKko BpeMeHHU OyJeT magaTh Teo ¢ BhIcoThl 0,02 kM, 0,08 xm?

4. Yemy paBHa CHJIa TPEHUS, €CIIM IMOCIE TOTYKAa BaroH maccoi 20 T octanoBwics yepes S0 c,
PO IpU 3TOM paccTosiHue 125m?

5. Yepe3 CKOJIBKO BpPEMEHH OCTAHOBHUTCSH aBTOMOOWIb Maccod 1000 Kr, IBYOKYIIHHCS CO
CKOpPOCTBIO 72 KM/, €CIM BBIKJIIOYUTH ABUTATENb? CpeaHsisl CHila CONPOTUBICHUS TBUKEHUIO
0,2 xkH.

Yacrb «XuMus»

1.CKOIBKO MOJICH COCTABIISIOT M CKOJIBKO MOJIEKYI coJiepkar 8 T kuciopoa 0,7?

2.CKOJIBKO MOJIEH COCTABIISIOT U CKOJIBKO MoJieKyl coaepxar 180 mu Boxst HoO ?
3.0npegenute maccy 0,25 MOJIb CEpHOM KUCTOTHI

4.Kaxoii 00bEM Py HOPMAJIBHBIX YCIOBUAX 3aHUMAIOT 2 MOJIb JJF000TO ra3a?

5.Kakoii 00bM Ip1 HOPMAIBHBIX YCIOBUAX 3aHUMAIOT 7T a3ota N ,?

Yacrb «buoJsorus»

1. VY KponMkoB cepas OKpacka LIEPCTH JIOMUHUPYET HaJ 4epHOM. ['OoMO3UTroTHYIO
CEPYIO KPOJIBbUYMXY CKPECTHIIM C YEpHBIM KposinkoM. Kakumu OynyT kpospyara?

2. Y MOpCKHX CBMHOK Y€pHas OKpacka IIepCcTU TOMUHHUpYET Hal Oenoit. CkpecTuan
JIBYX T€TEPO3UTOTHBIX caMla U caMKy. Kakumu OynyT ruOpujibl EpBOro MOKoJeHus?

3. Y TBHIKBBI JUCKOBUAHAs (opma IMjoJa JAOMUHUPYET HaJ IIAPOBHUIHOM.
['OMO3HUTOTHYIO HIAPOBHIHYIO THIKBY OIBUTMJIA TBUIBIION TakKoH ke THIKBBL. Kakumm OymyT
TUOpUIBI IEPBOTO MOKOJIECHUS?

4, Y TomaToB KpacHasl OKpacka Iioja JOMHUHUPYET HaJ kentou. [lepeonbunnm nBa
pacTeHus ¢ KpacHOW OKPACKO#l IIOJOB: OJHO OBLJIO TOMO3HTOTHBIM, JPYrO€ TeTepPO3UTOTHBIM.
Pacrenus ¢ kakuMu 1104aMH BBIPACTYT B IEPBOM IOKOJIEHUN?

5. I'en paHHero co3peBaHMs STUMEHS JOMUHHUPYET HaJ MO3[HecrenocTbro. Kakoe
MOTOMCTBO MOXXHO OXHUJAaThb OT CKPELIMBAaHUS SUYMEHS pPaHHETO0 CO3pPEBAaHUSl C SUMEHEM
MO3JHETO

1.3.2 Kpurtepuu oueHku
Onenka 3a 3aganue «TecTupoBaHue» ONpeenseTcs IPOCTbIM CYMMHUPOBAaHNEM OaljIoB 3a
IpaBUJIbHbBIE OTBETHI Ha Borpockl. OuH BepHbIil oTBeT paseH 0,1 Oam.
OTBeT cuuTaeTcsl MPaBUIIbHBIM, €CIIU:
- [IpY OTBETE Ha BOIIPOC 3aKPBITON (OPMBI ¢ BELIOOPOM OTBETa BBIOpaH NMpaBUIbHBIN OTBET;
- TIPH OTBETE Ha BOMPOC OTKPHITON (POPMBI JIaH MPaBUIIBHBINA OTBET;
- [IpY OTBETE Ha BOIIPOC HA YCTAHOBJIEHUE NMPABUIILHON MTOCIEA0BATEILHOCTH YCTAHOBIIEHA
MpaBUJIbHAS MTOCJIEI0BATEIbHOCTD;
- [IpY OTBETE Ha BOIIPOC Ha YCTAHOBJIEHHE COOTBETCTBHUSI, €CIIM COMOCTABJIEHHUE ITPOU3BEAECHO
BEpHO JJIs1 BCEX Map.
Kputepun onieHKH pe3ylibTaToB TECTUPOBAHUS

OV/I 12 Ecrectsosnanie Koxa-Bo MaxkcuManbHBIHA
BOIIPOCOB oayut-0,1

dusnka 10 1

1 Pa3zgen 1. «Mexanukay 2 2*0,1

2 Paznien 2. «OCHOBBI MOJIEKYJIIPHOM (DU3UKHU U 2 2*%0,1
TEPMOTMTHAMHKH)

3 Paznen 3. «OCHOBBI 3JIEKTPOIMHAMUKI 2 2*0,1

4 Paznen 4. «KonebaHUI ¥ BOIHEBDY 2 2*0,1

5 | Pazgen 5. «DneMeHThl KBAHTOBON (PU3UKN» 1 1*0,1

6 Pasnen 6. «Bcenennast ¥ ee 3BOIIOLUSY 1 1*0,1
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Xumust 10 1
7 Paznen 1. «O06mas u HeopraHuyecKas XUMHU) 5 5*0,1
8 Paznen 2. «Opranndeckast XUMUS 5 5*0,1
buonorus 10 1
9 Pasnen 1.Yuenue o xiietke 2 2*0,1
10 Paznen 2. Opranusm. PazmHoxenue u 2 2*0,1
WHAMBUAYAJIILHOE PAa3BUTHE OPraHU3MOB
11 | Pa3zzen 3. OCHOBBI T€HETHUKU U CEIIEKIIUU 2 2*0,1
12 Paznen 4. IlpoucxoxieHrue U pa3BUTHE KU3HU Ha 1 1*0,1
3emJie. DBOJIIOLIMOHHOE YUEHHUE
13 | Pasznmen 5. [IpoucxoxaeHue yemoBeka 1 1*0,1
14 | Paznen 6. OCHOBBI KOJIOTHHI 1 1*0,1
15 | Pazgen 7. buonuka 1 1*0,1
HUTOI'O: 30 3
Ne Kputepuu onieHKH K NPaKTHYECKOMY 3aaHuI0 YacT «DPu3uka» | bamwiel 3a
KpuTepuu
OIlEHKH
1 Od¢opmiieHune yca0Bus 3aJaHUs MakcuMasbHbIH
oasua — 0,2 6aaaa
- BepHO 0()OPMJICHO yCIIOBHE 3a/1a4H, IPEICTABICHBI Bce (PU3HUCCKUC 0,2
BEJTMYUHBI
- yciioBue 3a1adus 0(hOPMIICHO ¢ HE3HAYUTEIbHBIMA HETOYHOCTSIMH, 0,1
MIpeJICTaBJICHBI HE Bce (PU3NUYECKIE BETUYMHBI
- ycJioBue 3a7aHus 0(hOpMIICHO HEBEPHO 0
2 HUcnoab3oBanue pusnyecKoid CHMBOJINKH MakcuMasbHbIH
oay1 —0,3 6a1a
- BEpHO 0003Ha4YEeHbI CUMBOJIBI B YCIIOBUH 3a/1a41 U B popMyIiax, 0,3
WCIIOJIb3YEMBIX B PEIICHUU 3a7a91
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H , OMYyIIeHa | 0,2
HETOYHOCTH B (DOPMYJIax, HCIIOJIH3yEeMbIX B PEIICHUH 33291
- IoTyIieHa | HeTOYHOCTH MpU 0003HAYCHUH CUMBOJIOB B YCIIOBHH 0,1
3a1aun , | HETOUHOCTH B (DOPMYIIax, HCTIONb3YEMbIX B PEIICHUH
3a/1a4uu
- JomyiieHo 2 u 6oyiee HETOYHOCTH IPpU 0003HAYEHUH CUMBOJIOB B 0
YCIIOBUU 3aJ]auH , 2 U Oosiee HeToOUHOCTEN B hopMyJiax,
HCIOJIb3YEMBIX B PEHICHUH 33/1a4U
3 Colur01eHe aIrOpuTMAa pelleHust MaxkcumanbHbIi
oay1 0,1 6ai1a
- pelIeHre 3a]]a91 OCYIIECTBIIICTCS TI0 aJITOPUTMY: TIEPEBOJT SMHHII 0,1
n3MepeHus: GU3NYECKUX BETUYHH B MeXIyHAPOAHYIO CUCTEMY
enunull (CH); 3anuce HeOOXOAUMBIX PU3NUECKUX HOPMYIT;
MaTeMaTHYeCKU pacueT mo Gu3ndeckoil popmymne
- QJITOPUTM PENICHHS 3a/1a9U OTCYTCTBYET 0
4 IMepeBox enHul u3mMepenust Gu3M4eCKUX BEJIUYUH B MakcuMajibHbIH
Mexkaynapoanyiwo cucremy exuaun (CH) 0aaua —0,3 6ana
- BEpHO MEPEBEICHBI paCUYETHI MIEPEBO/IA BCEX SIUHUIl U3MEPECHUS 0,3
buznveckux BennunH B MexayHapoaayro cuctemy enunuil (CIH)
- nomymieHa | omuOKka mpu MPOBEICHUH pacdyeTa MepeBo/ia eauHHUIL 0,2
n3MepeHus: GU3NYECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY
equaul (CH)
- JIOTIYIIEHBI 2 OMMOKYU MPU MPOBEJCHUH pacueTa MepeBo/ia eANHHII 0,1
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u3MepeHus: GU3NYECKUX BETUYHH B MeXTyHAPOAHYIO CUCTEMY
equaut (CH)

- HEBEPHO MPOBEICHBI PACUETHI MEPEBO/IA BCEX €AUHULl U3MEPEHUS
¢dbusnueckux BenuunH B MexayHapoanyto cucremy equnuil (CH1)

0

Hcnonb3oBanue puznyeckux Gpopmyst 1Jisi pelieHus 3a1a4u

MakcuMaJbLHBII
o0aa1 — 0,4 6anaa

- BEPHO U IIOCTIEI0BATEIBHO 3aIMCaHbl BCE (POPMYIIBI B COOTBETCTBUU
C CUMBOJIMKO#, HEOOXOIUMBIE /Il YCTAHOBJICHUS! COOTHOIICHHUS
CYIIECTBYIOIIETO MEXAY (PU3NIECKUMHU BeTUINHAMH

- IPaBUJILHO COCTaBJICHBI YPaBHEHUS, CBS3bIBAIONINE (PU3UUECKHE
BEJIMYHHBI

0,4

- BEPHO, HO HETIOCJIICAOBATCIIbHO 3allMCaHbl (bOpMy.]'IBI B COOTBCTCTBHU
C CHMBOHHKOfI, HCO6XOI[PIMOI>1 AJI1 YCTAaHOBJICHHUA COOTHOLICHU S
CYIICCTBYIOLIETO MEXIY (bHSH‘ICCKI/IMI/I BCIIMYNHaAMHU

- [PaBUJIBHO COCTABJICHBI YPAaBHCHU A, CBA3BIBAIOIIIUC (1)I/ISI/I‘ICCKI/I€
BCJIIMYHUHBI

0,3

- (hopmyIibl 3anKCaHbI TOCIIEIOBATEIHLHO, HEBEPHO 3amucana |
(dbopMysia B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM JIJIst
YCTaHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIIETO MEXKAY PHU3NICCKUMHU
BEIIMYMHAMU

- JIomyIeHa oJHa omrOKa IMPU COCTABJICHUH YPaBHEHUH,
CBSI3BIBAIOIINX (DU3MUYECKHE BEITMUMHBI

0,2

- (hopmyIbl 3aMIMcaHbl HENOCIIEA0BATENbHO, HEBEPHO 3anucaHa 1
(dbopMyIa B COOTBETCTBUU C CHUMBOJIMKOM, HEOOXOIUMOM IS
YCTAHOBJIEHUS] COOTHOLIEHMSI CYILIECTBYIOIIETO MEXKIY (PU3MUECKUMU
BEJTMYMHAMU

- JIONyIll€Ha OJ{Ha OLIMOKa IPU COCTaBICHUM YPaBHEHUH,
CBSI3BIBAIONIUX (PU3UUECKHE BETUUHHBI

0,1

- Bce ()OpPMYIIBI 3aIMCaHbl HEBEPHO
- JIONYIIIEHbI OIIMOKA MPU COCTABJICHUU BCEX YpaBHEHHUH,
CBSI3BIBAIOIIUX (PU3NYECKHE BETUIMHBI

MartemaTuyeckue pacuersl 1o ¢Qusnueckum Gopmyaam,
KOTOpbIe  XapaKTepu3ylOT paccMaTpuBaeMoe sIBJIeHHE C
KOJINYeCTBEHHOH CTOPOHBI

MakcuMaJabLHBII
o0asa — 0,4 6amia

- BEpHO NMPOU3BE/IEHBI BCE MaTEMAaTUYECKHUE PAacyeThl MO BCEM
¢buznyeckuM popMysaM B COOTBETCTBUH C €AMHUIIAMH W3MEPEHUI
¢busnueckux BenuunH (CH);

- BCE pe3yJIbTaThl MATEMAaTHUYECKUX PACUETOB COJIEPKAT LHUPPOBOE
3Ha4eHHE U COOTBETCTBYIOIIEE €My 0003HAUEHUE €TUHHIIBI
n3Mepenus pusndeckux seanuuH (CH)

0,4

- BEpHO NMPOU3BEACHBI MAaTEMAaTUYECKUE PACUYETHI IO BCEM
¢uszmgeckuM GopMysIaM B COOTBETCTBUU C STUHUIIAMH H3MEPESHUIN
¢usnueckux BenuunH (CH),

- B OJTHOM PE3YJIbTaTe MaTEMATHIECKOTO pacdeTa COACPIKUTCS TOIBKO
ero u¢poBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEACH MaTeMaTHUecKuil pacueT 1o | gusndeckoin
¢dopmyIe, HO B COOTBETCTBHH C €AMHUIIAMU U3MEPEHUH Ppru3nuecKkux
BennuuH (CN);

- B OJIHOM pe3yJIbTaTe€ MaTEMAaTUYECKOTO pacuyeTa COJIEPKUTCS
TOJIBKO €ro IU(POBOE 3HAUCHUE

0,2

- HEBEpPHO MPOU3BEACH MaTeMaTHUeCKuii pacueT 1o | gusudeckoin
dhopmyne 6e3 ykazaHus eAUHUI] H3MEPEHUN (HU3UIECKUX BEITHIUH
(Ch);

0,1
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- BCE pe3yJIbTaThl MATEMAaTUYECKUX PACUETOB COJEPIKAT TOIHKO
u(poBbIe 3HAYCHUS

- HEBEPHO MTPOU3BEICHBI BCE MATEMATUYECKUE PACUEThI 0
OTBeT nocJie pelieHus 3a1a4u MaxkcumanbHbII
o0asa — 0,1 b6anaa
- 33/1a4a B KOHIIE PEUICHUs COACPKUT BEPHBII OTBET 0,1
- 33/1a4a HE COJICPXKUT B KOHIIE PEIICHUSI BEPHOTO OTBETA 0
YcTHOE 00BsSICHEHUE PelIeH sl 3a1a4U MakcuMaJdbLHBII
o0ana — 0,2 6anaa
- 00bsSICHEHHE PeLICHUS 3aJaHUsI TT0CIIeI0BATEIbHO, CBA3HO, JIOTHYHO, 0,2
BBIBOJI apTYMEHTHPOBAH U 000CHOBAH; MIPABMWIIBHO B 00CTOSTEIIEHO
JTAETCsl OTBET (OTBETHI) HA COMYTCTBYIOIIME BOMPOC (BOMPOCHI)
- HE3HAYUTEJIHLHO HAPYIIIEHA MTOCJIeI0BATEIbHOCTD, JIOTHKA 0,1
OOBSICHEHHS PEIIeHHUs 3a/1aHUs1, BBIBOIbI ApPTyMEHTHUPOBAHbBI U
000CHOBAHBI; CTY/ICHT HCIBITHIBACT HE3HAYUTEIBHBIC 3aTPYTHCHUS,
OTBEYasi Ha COMYTCTBYIOLIIE BOITPOCHI
- 3HAYUTEJILHO HAPYIIIEHA MOCJIEI0BATEIbHOCTb, JIOTHKA O0BSICHEHUS 0
pelieHus 3a1aHus (CTyIeHT HE MOXKET OOBSICHUTh, KAKUM 00pa3omM
MIPUIIIEIT K PEHICHUIO 3a/I1aHMsI ), BBIBOJBI HE MOT'YT CUUTATHCS
apryMEeHTHPOBAHHBIMU 1 0OOCHOBAHHBIMU; CTYACHT HCIBITHIBACT
3HAYUTEIIbHBIE 3aTPY/IHEHHUSI, OTBEUYAsi HA COMYTCTBYIOIINE BOIIPOCHI
Ne Kputepumn onieHKH K NpakTHYecKOMY 3aJaHuIo yactu «buosiorus» Banabl 3a
KpUTepHuu
OLIEHKH
1 Od¢opmiieHue ycJ0BHA 321aHUSA MakcuMaabHbII
oaan— 0,3
0aJ1a
- BepHO 0OPMIICHO yCTIOBHE 3a/1a4H, MPEACTABICHBI BCE TEHETUYECKUE 03
CHUMBOJIBI ’
- ycloBue 3afaHusi 0hOPMIIEHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 02
MIPE/ICTABJICHBI HE BCE TEHETUYECKNE CHMBOJIBI. ’
- yclioBue 3afaHusi 0OpMIICHO HEBEPHO 0
2 Hcnonb3oBaHMe reHeTHYECKO CMMBOJIHMKH (CHMBOJIOB) MakcumaJjibHbII
o0aa —0,4 6amaa
- BEpHO 0003HAUYEHBI CUMBOJIBI B YCIIOBHH 33J]a4H U B (OpMyIIax, 04
HCIIOJI3YEMBIX B PEIICHUH 3a]]a4l ’
- jomymieHa | HeTOYHOCTh NPy 0003HAYEHUH CUMBOJIOB B YCIIOBUU
3a/1a4u, JOMyIleHa | HeTOYHOCTh B CHMBOJIAxX B (hopMyIiax, 0,2
WCIIOJIH3YEMBIX B PEIICHUH 3aa4l
- gomyiieHo 2 u 0ojiee HETOYHOCTH IpU 0003HAYEHUH CUMBOJIOB B
YCIIOBUU 3ajauu , 2 ¥ 0oJjiee HETOYHOCTEHN B popMysIax, UCIOIb3YEMBIX 0
B PEIICHUH 3a]a4K
3 Co0J1101eH1e aJITOPUTMA pellleHu st MakcuMaabHbIT

0asa —0,2 6as1a

-cOOJII01aeTCsl AITOPUTM PEIICHHs 3a/1a4u: 3aMUCh OYKBEHHBIX
0003HaYeHH asuiesei, 3anuch BceX YCIOBUM, 3aMTUCh TEHOTHUIIOB

. . 0,2
CKpPELIMBAIOIIUXCS 0COOeH, 3amuCh COPTa 00PA3YIOLIMXCS Y pOIUTENeH
ramer, 3al1ich FeHOTUNOB U (DEHOTHUIIOB MOTOMCTBA
- QJITOPUTM pELIEHHUs 3a/1a41 OTCYTCTBYET 0
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Onucanue ¢geHOTHIIA M TEHOTHIIA ISl PeLICHHUS 3aJa4H MaxkcumajibHbII
o0aan —0,4 6anaa

- IPaBUIILHO OITUCAHBI TEHOTHIIBI, (DEHOTUIIBI CKPEIIMBAIOIIUXCS 04

ocobeil 1 MOTOMCTBA ’

- nonymieHa | omubKa Mpu ONMMCaHUK FeHOTHIIA, (PEHOTHIIA 03

CKpeLIMBAIOIUXCs 0cO0EH 1 TOTOMCTBA ’

- JIOMYIIEHBI 2 OMNOKY NMPH ONMCAHUHN TeHOTHIA, ()EHOTHIIA 02

CKPELIMBAIOIUXCs 0COOEH M TOTOMCTBA '

- HEBEpHO OINHKCAH FeHOTHII, (PEHOTHUIT CKPEUIMBAIOIIUXCs 0c00ei 1 0

OTOMCTBA

BeposiTHOCTDH HacJ1eI0BAaHUS MPU3HAKOB MakcuMaJbHBbIH
o0aaa — 0,2 6anaa

- BEpHO OMpe/ieieHa BEPOSITHOCTh HACIEAOBAHUS TPU3HAKOB 0,2

- HEeBEpHO OIpeJielIeHHa BEPOATHOCTh HACIIEIOBAHUS IPU3HAKOB 0

OTBer nocJie peuieHus 3a1a4u MakcuMaJbHbIH
o0aaa — 0,10amaa

- 33J1a4a B KOHIIE PEIICHUs COACPIKUT BEPHBI OTBET 0,1

- 3a]1a4a He COJICPXKUT B KOHIIE PELICHHUs BEPHOTO OTBETa 0

YcTHOe 00bsicCHeHHe PellIeHUs 3a1a4K MakcumaJjibHbII

o0aa1 —0,4 6anua

- 00bsICHEHUE pELIeHMs 3a/1aHUs [1OCIEA0BATENbHOE, JIOTUYHOE,
BBIBO/Ibl BEpHbBIE, API'YMEHTHPOBAaHHbIE;

- IPaBUJIBHO JAIOTCS OTBET (OTBETHI) HA COIIYTCTBYIOILIKE BOIPOC
(BOTIPOCHI)

0,4

- He3HAYUTEJIHO HApYIIEHa OCIEA0BATEIbHOCTD, JIOTUKA OOBSICHEHHS
pelleHus 3aJaHus, BBIBOBI BEPHBIE, HE JJOCTATOYHO
apryMEHTHPOBAHHBIE;

- CTyJIEHT MCIIBITBIBAET 3aTPYAHECHMSI, OTBEYAsl HA COIIYTCTBYIOIUE
BOITPOCHI

0,3

- 3HAYUTEIbHO HapyIIEeHa MOCIEI0BaTEIbHOCTD, JIOTUKA O0bICHEHHS
pelieHus 3a1aHus (CTYIE€HT HEe MOXKET OOBSICHUTDh, KaKUM 00pazoM
IIPUILEN K PELICHUIO 3a/1aHNs), BBIBOABI HE MOT'YT CUNTAThCS
apryMEeHTUPOBAHHBIMU U 0OOCHOBAaHHBIMU; CTYJI€HT HCIIBITHIBAET
3HAYUTENBbHBIE 3aTPYIHEHNUs, OTBEUasi HA CONYTCTBYIOIIME BOIIPOCHI

UTOoro

Kpurtepuu oieHKH K NPAKTHYEeCKOMY 3aJaHUI0 YacTH « XUMMD)

basnel 3a
KPUTEPUU OLIEHKH

Odopmiienue ycioBus 3a1aHUA MakcuMaabHbIT
o0ana — 0,2 6as1a

- BepHO 0pOPMJICHO YCIIOBHE 3a]1a4H, MPEICTABIICHBI BCE XUMHUYECKHE 0,2

BEJIMUMHBI

- ycioBHe 3a7aHust 0hOPMIICHO C HE3HAYUTETHHBIMA HETOYHOCTSIMH, 0,1

MIPEJICTABJICHBI HE BCE XUMUYECKHE BETUIHHBI

- ycIIoBHE 3a1aHUs 0()OPMIICHO HEBEPHO 0

Hcnonb3oBanne XUMHYECKOH CUMBOJIMKH MakcumajibHbII
oay1 0,3 6ania

- BEpHO 0003Ha4YeHbI CUMBOJIBI B YCIIOBUH 3a/1a4d U B (popmyrax, 0,3

WCTIOJIb3YEMBIX B PEIICHHUH 3a/1a91

- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 3a/1a4H, AOIyIIeHa | 0,2
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HETOYHOCTb B ()OPMYIIax, UCMOIb3YEMBIX B PEIICHUH 3a/1a41

- TonyiieHa | HETOYHOCTh PH 0003HAYECHUH CUMBOJIOB B YCIIOBUH 0,1

3aa4n, | HETOYHOCTH B JOpPMYyJIaxX, UCTIOIb3YEMBIX B PEIICHUH 3a]1a4H

- jormyiieHo 2 u 0osiee HETOYHOCTU IPpU 0003HAYEHUH CHMBOJIOB B 0

YCIIOBHH 33J1auH, 2 1 00jee HeTOUHOCTEH B POpMYIIax, HCIOIb3yEeMBbIX B

pelIeHnn 3aa4u

Co0Jro1eHne aJIropuT™Ma peneHust MakcuMaJbHBIH

oas1 —

0,1 oaaa

- pellieHure 3a7]a4uu OCYIIECTBISICTCS 110 AITOPUTMY: 3alHCh 0,1

HEOOXOIUMBIX XUMUYECKUX (POpPMYII,BepHasi pacCTaHOBKA

K03 (HUIIMEHTOB, MaTEMaTHUYECKUN PacuéT MPaBUILHO MOI00PaHHBIX

K02(pPHUIIMEHTOB HpEIIeHUE 10 XUMHYECKON (opmyIie

- QJITOPUTM pEHICHUS 3a/1a4l OTCYTCTBYET 0

IlepeBoa eqMHUIl H3MePeHUsS] XUMHYECKHUX BeJTUYHH B MakcuMaJbHBIH

Mexaynapoanyrw cucremy exunun (CH) oaJsa —0,3 6a11a

- BEpHO IE€PEBEICHbI PACUYETHI IEPEBOIa SANHUI] U3MEPEHUS 0,3

XUMHUYECKHUX BeTMYNH B MexayHapoanyto cucremy eauauil (CH)

- nomyiieHa | ommOKa Mpyu MpoBEACHUN pacyeTa MepeBo/ia ¢AMHHUII 0,2

U3MEPEHUS XUMUICCKUX BEJTMYHUH B MEXTyHAPOIHYIO CUCTEMY €IMHUIL

(CH)

- JIOTMYIIEHBI 2 OMMUOKYU MpH MPOBEJICHUH pacueTa epeBoia eIMHHUIIL 0,1

W3MEPEHUS] XUMUYECKUX BEJIMYUH B MEXTyHApOIHYIO CUCTEMY €/IMHUIL

(cn)

- HEBEPHO MPOBEJCHBI PACUYETHI EPEBO/IA BCEX SAUHUIl HU3MEPEHUS 0

XUMUYECKUX BeNMYNH B MexayHapoanyto cucremy eauauil (CH)

Hcnonb3oBanne XUuMHYECKHX (POPMYJI Uil pelieHUs 3a1a4M MakcuMaabHbIH

oasI —

0,4 6a1a

- BEpHO U TIOCIIEI0BATEIHFHO 3aIMUCAHBI Bce (DOPMYIIBI B COOTBETCTBHH C 0,4

CUMBOJIUKON, HEOOXOAMMBIE JIJIS1 YCTAHOBJICHUS COOTHOIIICHUS

CYIIECTBYIOIIETO MEX Ty (QU3HIECKUMHU BEITHYNHAMU

- IPaBUWJIBHO COCTaBJICHBI YPaBHEHUS, CBSI3bIBAIOIINE XUMUYECKHE

BEJIMYNHBI

- BEPHO, HO HEMOCIEA0BATEIBHO 3aMMCaHbl (DOPMYIIBI B COOTBETCTBHH C 0,3

CUMBOJIUKOW, HEOOXOMMOH JIJIsl YCTAHOBJICHUS COOTHOIIICHUS

CYIIECTBYIOIIETO MEXAY XUMUYECKUMU BETMUYNHAMU

- TIPAaBWJILHO COCTABJICHBI YPAaBHEHUS, CBSI3bIBAIOIINE XHMHYCCKHEC

BEJIMUMHBI

- (opMyIibl 3anTUCaHbl IOCTIEI0BATENIBHO, HEBEPHO 3amucana (opMmyna B 0,2

COOTBETCTBUU C CHUMBOJIMKOW, HEOOXOIUMOM TSI YCTAHOBIICHUS

COOTHOIIIEHUS CYIIECTBYIOIIETO MEXKY XUMUIECKIMH BeTMIYHHAMHU

- JIONyIIeHa OJTHA OITMOKA IMPH COCTABJICHUH YPaBHECHU,

CBSI3BIBAIOIINX XUMUYCCKUE BEITHNIMHBI

- (bopmysibl 3anKcaHbl HEMOCIEIOBATEIHHO, HEBEPHO 3amucana 1 0,1

dbopMyIa B COOTBETCTBUU C CHMBOJIHMKOM, HEOOXOTUMOM IS

YCTAHOBJICHHS COOTHOIICHHS CYIIECTBYIOIIETO MEXIY XHMHIECKUMU

BEJIMYUHAMU

- JIomyIeHa OJ{Ha ONIKOKa IMPU COCTABICHUH YPABHCHHUIH,

CBSI3BIBAIONINX XUMUYECKUE BETUNIMHBI

- Bce (hOpMYyITBI 3aITMCaHbl HEBEPHO 0

- JOIIYIIICHbI oIInoOKa IIpU COCTABJICHUU BCCX ypaBHeHHﬁ, CBA3bIBAIOIINX
XUMHUYCCKUEC BCIIMYHNHBI
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MartemaTu4eckue pacyeTrbl N0 XumMmudeckum ¢Gopmysam, KOTopblie
XapaKkTepU3ylT paccMaTpuBaeMoe SsiBJIeHHE € KOJINYeCTBEHHOM
CTOPOHBI

MakcumaabHbIR
o0ama — 0,4 6anaa

- BEpHO MIPOU3BEICHBI BCE MAaTEMaTUUYECKHE PACUEThI 110 BCEM 0,4
XUMHUYECKHM (pOpMysiaM B COOTBETCTBUU C CIMHUIIAMU U3MEPECHUN
xumuuecknx BennunH (CH);
- BCE pe3yJIbTaThl MATEMaTUYECKHX PAacueTOB cojiepkar mudpoBoe
3HaYEHHE U COOTBETCTBYIOIIEE eMy 0003HAUEHUE €IMHUIBI U3MEPEHUS
xumudeckux penumanH (CH)
- BEpHO MIPOU3BEACHBI MATEMAaTUYECKHE PACUETHI 10 BCEM XUMUYECKUM 0,3
dbopMysiaM B COOTBETCTBUU C SIUHUIIAMH U3MEPEHUH XUMUYECKUX
BenuuuH (CH),
- B OJTHOM PE€3yJIbTaTe MaTEMAaTUYECKOTO pacdeTa COACPIKUTCS TOJIBKO
ero 1udpoBoe 3HaUCHUE
- HEBEPHO MPOU3BEJICH MaTEMAaTUYECKHUM pacyeT 1o 1 XxumMudeckoi 0,2
dbopMyIie, HO B COOTBETCTBUU C €AUHUIIAMH U3MEPEHUN XUMUYECKUX
BennuuH (CH);
- B OJIHOM pPE3yJIbTaTe MAaTEeMaTUYECKOTO pacuera COJIEPKUTCS TOIBKO
ero u¢poBoe 3HAYCHUE
- HEBEPHO MPOU3BEACH MaTEMaTHUECKUN pacyeT o 1 XxuMudeckon 0,1
dopmyiie 6e3 ykazaHus enuHUI u3Mepernid pusnueckux BenmuuH (CH);
- BCE pe3yJbTaThl MATEMATUYECKUX PACUETOB COJEPIKAT TOIBKO
(POBBIC 3HAYCHUS
- HEBEPHO MPOU3BEICHBI BCE MaTEMaTHUYECKHE PaCcUeThl 0
OTBeT nocJie pemieHUs 3a1a4u MakcumaJjibHbII
oaJ1 —
0,1 6anaa
- 33/1a4a B KOHIIE PEIICHUS COJIEP>KUT BEPHBIN OTBET COOIIOAAIOTCS 0,1
CIMHHIIBI I3MEPCHUS
- 33J1a9a HE COJICPXKUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0
YcTHOe 00bsiICHEHHE PelIeHUs 3a1a4H MakcuMaabHbIN
oasa —
0,2 6aama

- 00BSICHEHUE PEIICHUs 3aJaHusl TTOCJIeIOBATEIbHO, CBSI3HO, JIOTHYHO, 0,2
BBIBOJI apTyMEHTHUPOBAH U 000CHOBAH; MPABUIILHO U 00CTOSTENILHO
JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BONPOC (BOIPOCHI)
- He3HAYUTENILHO HapyIlIeHa TOCIeI0BAaTEIbHOCTD, TIOTUKA 00BICHEHUS 0,1
pENICHUS 3a/1aHusI, BEIBOIBI APTYMEHTHPOBAHBI U OOOCHOBAHBI, CTYICHT
UCTIBITHIBACT HE3HAUUTENbHBIE 3aTPYIHEHUS, OTBEYas Ha
COITYTCTBYIOIIIME BOIPOCHI
- 3HAUUTENBHO HapyIlIeHa OCIe0BaTENbHOCTD, IOTHKA 00BICHEHUS 0
pelieHus 3aJaHus (CTyIeHT HE MOXET 0ObSICHUTh, KAKUM 00pa3zom
MIPHILIENT K PEHICHUIO 3a/1aHus), BBIBOABI HE MOTYT CUUTAThCS
apryMEeHTHPOBAHHBIMU ¥ 00OCHOBAaHHBIMU; CTYJCHT HCITBITHIBACT
3HAUUTENbHBIE 3aTPYIHEHNUs, OTBeUYasi Ha COMYTCTBYIOIINE BOMTPOCHI

NUTOIrO 2

MarepuanbHo-TeXHHUYeCKOe ofecrieyeHHe /Jisi TNPOBeJAeHUS] MPOMEKYTOYHOM

aTTeCTallMu: ATTCCTaI_II/Iﬂ IMPOBOAUTCA B KaOMHETE €CTeCTBO3HAHUS.

YueOHO-MeTONIMYeCKOe ¥ HMH(POPMANHOHHOE ofOecreyeHHe Ui TPOBedeHUs!
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