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1. MACHOPT PABOYEM IMPOT'PAMMbBI YYEFHOM JUCHUILIAHBI

1.1 O6s1acTh NpUMEHEHUA POTPAMMBI
PaGouas mnporpamMmma y4eOHOM JUCHUIUIMHBI SBJISETCS YacThi0 MPOrpaMMBbI
MOATOTOBKHU crienanucToB cpeanero 3seHa (manee I1I1C3) B coorBercTBUM ¢ PI'OC
CIIO no crienuanbHOCTH 54.02.01 JIM3AVH (ITO OTPACJISIM).

1.2. MecTo y4yeoHoi nucuumiudbl B cTpykrype IHIICC3:
VY4ebHast TUCIMIUIMHA BXOAHUT B 001eo0pazoBatenbubiid ki [TTICC3

1.3. Hesn u TpeGOBaHMSA K Pe3yJibTATAM OCBOCHHUS Y4eOHOM JUCHUIIHHBI

Conepxanue nporpammbl yueOHou auctuiuinasl OY .11 «EctecTBo3HaHuE)
HAIIPaBJICHO HA JOCTUKEHUE CIAEAYIONIUX LeJeH:

* OCBOCHHME 3HAHUN O COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTUHE MHpA H
METO/IaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoJjiee BaXKHBIMU HICSIMH U
JOCTUKEHUSAMUECTECTBO3HAHUSI, OKA3aBIIMMHU OIPEAEISIONIEEe BIUSHUE HA PAa3BUTHE
TEXHUKHU UTEXHOJIOTHIA;

* OBJAQJCHUE YMEHMSIMU TMPUMEHSATH TMOJYYEHHBbIE 3HAHUA MJi1 OOBICHEHUS
SIBJICHUMOKPYKAIOIIETO MHUpPa, BOCHPUATHS WH(POpPMAIMU €CTECTBEHHO-HAYYHOIO U
npodeCCUOHAIBHO ~ 3HAYUMOTO  COACPXKaHWS;  pPa3BUTHE  HHTEIJICKTYaJIbHbIX,
TBOPYECKUX CIMOCOOHOCTEH W KPUTHUYECKOTO MBIIUJIEHUS B XOJ€ MPOBEICHUS
MPOCTEUIIIUX MCCICAOBAHUN, aHaIU3a SBJICHUN, BOCHPUATHS W HWHTEPIPETALUU
€CTECTBEHHOHAYYHO! MH(MOpMAIIHH;

* BOCIIUTaHHUE YOEKICHHOCTA B BO3MOKHOCTHU TMO3HAHMS 3aKOHHOW TPHUPOIBI U
UCIIOJIb30BaHUsl JIOCTUKEHHUM ECTECTBEHHBIX HAayK JUIsl Pa3BUTUSA LUBUIIM3ALUU U
MOBBIIICHUS KAYECTBA KU3HU;

* TMPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HaHUNW B  MpodecCuoHATHHOU
NEeSATeIPHOCTM ¥ TIOBCEAHEBHOM KW3HM JJisi  oOecredeHus: 0Oe30macHOCTU
KUZHEAECATEIbHOCTA;, TPAMOTHOTO HCIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHIA;
OXPaHbI 3I0POBbSI, OKPYKAIOIIEH

Cpelbl.

B pesyabrare uzyuenusi yaeoOnou pucuumianabl OY /.11 «EcrecTBo3HaHnEe»
00yYarIuiics 10JKeH 00/121aTh 00IIIMMHU KOMIIETEHIMSIMM:

OK 1. TlonumMarh CYIIHOCTh M COIMAJbHYIO 3HAYUMOCTH CBOEH Oymyriein
npodeccuu, MpOsIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JESITEIbHOCTb, BBIOMpATh THIIOBBIC
METOABl U CIOCOOBI BBIMIOJIHEHHS] TPO(ECCHOHANBHBIX 3aJad, OICHUBATh WX
3 GEKTUBHOCTH U KQ4E€CTBO.

OK 3. IlpuHuMaTth pelleHHs] B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTYyaLUSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.



OK 4. OcymiecTBisATh MOUCK U MCIIOJNBb30BaHUE UHPOPMAIIUU, HEOOXOTUMOM AJIs
3¢ (HEKTUBHOIO BBINOJHEHUS NPOPECCUOHANBHBIX 3a/4ay, MNPOPECCUOHAIBHOIO U
JMYHOCTHOIO Pa3BUTHSL.

OK 5. Hcnonb3oBarb MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUU B
po(heCCUOHATIBHON JESTENBHOCTH.

OK 6. PabGorate B KkojuiekTUBE, 3(PQPEKTHBHO OOIIAThCS C KOJUIETAMH,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a paboOTy UJICHOB KOMAHJIbI
(TIOYMHEHHBIX ), 38 PE3YJIbTAT BHIMOJIHEHUS 3a1aHUH.

OK 8. CamocTosTeNnbHO ONpeAeaTh 3a7aui MPo(hecCHOHATBHOTO U THYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CAaMOOOpPAa30BAaHUEM, OCO3HAHHO IUJIAHUPOBATH MOBBILICHUE
KBaJIM(DUKALIH.

OK 9. OpuentupoBaTbCsi B YCIOBUSIX YaCTOM CMEHBI TEXHOJIOTUA B
po(heCCUOHATILHON e TEIbHOCTH.

PE3YJBTATHI OCBOEHUS YYESHOM JUCIUILINHBI

OcBoenue conepxanus yueOHo aucrumuimael OY /.11 «EctecTtBo3HaHME
obecrieunBaeT TOCTUKEHUE CTYJSHTAMH CJICIYIOIINX Pe3yJIbTaTOB:

* IMYHOCTHBIX:

— YCTOMUYMBBIN MHTEPEC K UCTOPUU U JOCTHUKEHHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO I'OP/IOCTHU 32 POCCUMCKUE €CTECTBEHHbBIC HAYKH;

— TOTOBHOCTh K MPOJIOKEHUIO 00pa30BaHMs, MOBBIIICHUIO KBalU(PUKAIMKU B
n30paHHON MpodeccuoHaIbHON NEATEIbHOCTH C UCIOJIb30BAaHUEM 3HAHUN B 00JIaCTH
€CTEeCTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHHE 3HAUYNMOCTH KOMIIETCHIIMM B 00JIACTH €CTECTBEHHBIX
HayK JUIS 4YeJOBeKa M OOIINECTBA, YMEHHE HCIOJIb30BaTh TEXHOJIOTHYCCKHE
JTOCTHKEHUS B 00J1acTH (PU3UKH, XUMHH, OMOJIOTHH IS TOBBIIMICHUS COOCTBEHHOTO
MHTEIJICKTYaJIbHOTO PAa3BUTHSI B BEIOPAHHOM MpodeccHoHaIbHON NeITeIbHOCTH,

— YMEHHE MPOaHAIU3UPOBATh TEXHOTCHHBIE MOCIEICTBUS ISl OKPYKAIOLIEH
Cpeabl,0BITOBOM M TIPOU3BOJCTBEHHOM ICSITEIHHOCTH YEIIOBEKA;

— TOTOBHOCTH CaMOCTOSITEJILHO J00BIBaTh HOBBIE [JIsi ce0s €CTECTBEHHO-
Hay4HbIC 3HAHUS C UCIIOJIB30BAHUEM IS 3TOT'O JIOCTYITHBIX HCTOYHUKOB HH(POPMAITUH;

— YMEHHUE YIpaBlsATh CBOEH IMO3HABATEJILHOW JESITEIbHOCTHIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUICKTYaIbHOTO PAa3BUTHS,

— YMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHS B KOMaHJE IO
pelieHnto oOIKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMUS;

* MeTafnpeaMeTHbIX:

— OBJIQJICHUE YMEHUSMH M HaBBIKAMHU Pa3JIMYHBIX BHJIOB I[103HABATEIbHOU
NEATEIbHOCTH JIJISl U3YUYEHHUSI Pa3HbIX CTOPOH OKPYKAOLIET0 €CTECTBEHHOTO MUPA;

— TMPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIOJEHUS, HAYYHOTO
AKCIEPUMEHTA) [JIsi U3YyUYECHUS! PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, ¢ KOTOPHIMH BO3HHKACT HEOOXOAMMOCTH CTAJIKUBATHCSA B Mpo]ecCHoHaIBHOM

cdepe;



— YMEHHE OMPEeaTh LETU U 3aJa4d ACITEIBbHOCTH, BBIOUPATh CPEACTBA IS
UX JOCTHKCHHS Ha TTPAKTHKE;

— YMEHHE HUCMOJIh30BaTh PA3IMYHBIC UCTOUYHUKH JIJISl TIOJIyUYEHHUsS €CTECTBEHHO-
HaydyHOW WH(GOpPMAalNMM W OLEHWBAaTh €€ JIOCTOBEPHOCTh JJIA  JOCTHKCHHS
MIOCTaBJICHHBIX TIeJICH U 3a/1a4;

* IpeIMEeTHBIX:

—  c(OPMHUPOBAHHOCTh  TPEIACTABICHUNA O  IIEIIOCTHOH  COBPEMEHHOM
€CTECTBEHHO-

HAy4YHOM KapTUHE MHUpa, IMPUPOAE KaK €JUHOM LEIOCTHOW CHUCTEME,
B3aMMOCBSI3M UEJIOBEKa, TPHUPOABI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacimTabax BceneHHOM;

— BJIQJICHWE 3HAHUSIMH O HAWOOJIee BAXKHBIX OTKPBITUAX WM JOCTHKEHUSIX B
00JacTh €CTeCTBO3HAHUSA, TOBIHBIINX HA DBOJIONHUIO TPECTABICHUN O PUPOJE, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA,

— c(hopMUPOBaHHOCTh YMEHHUS NMPUMEHSATh €CTECTBEHHO-HAYYHBIC 3HAHUS JUIS
OOBSCHEHMSI  OKPYXKAIOIIUX  SIBJICHUW, COXPAHEHUS 3J0pOBbs, oOOecredeHus
0€30MacHOCTH  JKM3HEACATEIBHOCTH, OEpekKHOro  OTHOIICHUS K  MPUPOJIE,
PaAlMOHAIIBHOTO TMPUPOJIONOJIb30BAHUS, @ TaKXKE BBIMOJHEHUS POJIM TPaMOTHOTO
OTPEOUTEIS;

— c(hopMUpOBaHHOCTD MPEJCTABICHUN O HAYYHOM METO/IE TTO3HAHUS IPUPOJIBI U
CpeICcTBaxX HW3YYCHHUS METaMupa, MakKpoMHpa W MHUKPOMHUpA; BIIAJICHUE MpHEMaMHu
€CTECTBCHHO-HAYYHBIX  HAONIOJACHHWM,  ONBITOB, WCCJICIOBAHWA W  OIICHKHU
JIOCTOBEPHOCTH MOJTYyYEHHBIX PE3yIbTATOB;

— BJAJCHUE TOHATUWHBIM ammapaTtoM ECTECTBEHHBIX HAyK, ITO3BOJISIOIINM
MMO3HaBaTh MUP, Y4aCTBOBaTh B JHUCKYCCHSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
WCITOJIB30BaTh PA3IMYHBIC MCTOYHUKHA WH(GOPMAIMH IS TOATOTOBKH COOCTBEHHBIX
paboT, KpUTUYECKH OTHOCUThCA K cooOmeHusiMm CMMU, copepkammuM Hay4dHYIO
uH(bOpMAITHIO;

— c(opMUPOBAHHOCTh YMEHUN TMOHMMATh 3HAYMMOCTH €CTECTBEHHOHAYYHOTO
3HAHUS JUISI  KaXJIOro 4YeJloBeKa, HE3aBHUCHUMO OT €ro mnpodecCHuoOHaIbHON
NeSTeIbHOCTH, pa3nyaTh (GaKThl U OIICHKH, CPABHUBAThH OIEHOYHBIC BHIBOJIbI, BUJICTh
UX CBSI3b C KPUTEPUSIMH OIEHOK U CBSI3b C KPUTEPHUSIMHU C OMPEACIEHHON CHCTEMOMU
LIEHHOCTEH.

1.4. Kosin4yecTBO 4acoB HA 0CBOEHHME MPOrPaMMbI 1M CHUIIIMHBI:
MaKCHUMaJIbHOW yueOHO# Harpy3ku cryaeHTa 108 yacoB, B TOM yucie:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: /2 yaca,
CaMOCTOSITEeNIbHOM paboThl 00yuaronierocs 36 4acos.



2. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCIUILINHBI

2.1. O0beM yueOHOM TUCHMILIMHBI U BUAbI Y4€0HOI padoThI

Bun yuyeOHo# padoThI

O0BbeM yacoB

MaxkcumaibHasi yueOHasi Harpy3ka (Bcero mo nmporpamMme JHCHMIINHBI) 108
O0s3aTesIbHAsI AYIUTOPHAs YueOHasi Harpy3Ka (Bcero) 72
B TOM YHCJIE:

JICKITUU, YPOKU 46
MIPAKTUYECKHE 3aHATHS 26
CamocrosiTejibHas pa6oTa o0yuyariierocsi (Bcero) 36

IIpomexxyTouHas arrecTarus:

Il cemectp - muddepeHIMPOBAHHBIN 3a4ET

| cemecTp - apyrue GopMbl KOHTPOJIS (CpeIHUM OalT IO TEKYIIUM OIlEHKaM YCIIEBAeMOCTH )




2.2 TemaTuyeckuil IV1aH U coaepkanue yyeOHon qucuumiuiabl OY/1.11 EcrecrBo3Hanue

HaumenoBanue | CoaeprkaHue y4eOHOro MaTepualia, jabopaTtopubie padoThl U NPaKTHUYECKHe 3aHATUA, | O0beM YpoBeHb Koabi
pa3/iesioB M TeM caMoCTOsITeIbHAasl padoTa CTY/IeHTOB, KypcoBasi padora (IpoeKT) 4acoB OCBOEHHMS | KOMIIETEeHIHId,
¢dopmupoBanu
10 KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
NPOrpamMMmbl
1 2 3 4 B
DOU3UKA (nepBblii cemecTp)
Pasznen 1. Mexanuka OK 1-9
Tema 1.1. Coaep:xanue yueOHOT0 MaTepHaJia 3
Kunemarnka Mexannueckoe npmwkenue. Cucrema orcuera. Tpaektopus asuxenus. [1yTs. Ilepemenienue. 1 1
PaBHOMepHOEe mnpsimonuHelHoe aBHkeHue. CkopocTb. OTHOCUTENIBHOCTh MEXAHUYECKOTO
NBWDKEHUS. 3aKOH cJOoXeHus ckopoctedl. CpeaHss CKOpPOCTb IpPH HEPABHOMEPHOM
JBW)KEHUH. MTHOBEHHAs! CKOPOCTb.
PaBHOYCKOpEeHHOE MpsIMOIMHENHOe IBHKeHHe. Y ckopeHue. CBoO0AHOe MaieHue Tedl.
CamocrosiTeibHas padora odyuarommxcst Nel CooOuienue o reme: «Marepusi, popMsl 2 3
€e IBM)KEHUS M CYILIECTBOBAHUS»
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 7
JAnnamuka Macca u cuina. BzaumoneiictBue Tenn. 3aKOHBI JHHAMUKH, 1 1
Cuibl B npupojie. 3aKOH BCEMUPHOTO TATOTEHUS.
IIpakTnyeckoe 3anssTue Nel «VccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS OT BECa TeJlay 4 2
CamocrosiTesibHas padoTa odyuyarwmuxcsi Ne2 Coobuienue mo teme: «MckyccTBo u 2 3
IIPOLIECC TTO3HAHUS»
Tema 1.3. Conep:xanue yueOHOTro MaTepuaJia 4
3aKkoHbI WNmnynbe Tena. 3aKoH COXpaHeHUs UMITYNbca. PeakTHBHOE JBMKEHHE. 2 1
COXpaHEeHHS B Mexanudeckas pabora. MomHocTs. MexaHnndeckast SJHEPTHUs.
MeXaHUKe Kunernueckas sHeprus. Kunerumueckas sHeprus u paborta. [loTeHImanbHas »HEprus B
IPaBUTALMOHHOM TIOJIE.
3aKOH COXpaHEHMsI TOJTHOM MEXaHUYECKON PHEPIHH.
CamocTosiTeibHasi padota o0yuarwmmxces Ne3 Coobuienue no teme: «dusnka B 2 3




COBPCMCHHOM ILIUPKE»

CamocrosiTesbHasi padora o0yuarommxcss Ne4 TpeHUpOBOUHbBIE 3aJaHUS 110 TEMaM 2
paznena 1
Pa3nes 2. OcHOBBI MOJIEKY/ISIPHOM (PU3HKH U TEPMOJAMHAMHUKH OK 1-9
Tema 2.1. Conep:kanue y4eOHOT0 MaTepuaJia 2
MouJekyasipHas ATOMHUCTHYECKAsI TEOpUsI CTpOeHHs BeulecTBa. HaOmoneHust U OMBITHI, TOATBEPIKIAIOIINE 2
(puzuka aTOMHO-MOJIEKYJIIDHOE CTPOCHHE BelecTBa. Maccel M pasmepbl MoJleKyn. TemnoBoe
JIBJKCHHE 4acTuUll BenecTsa. bpoyHoBckoe nBrkeHue. M eanbHblil ras.
Temneparypa Kak Mepa CpelHEl KMHETHYECKOW PHEPIMM 4YacTUll. YPABHEHHE COCTOSHMS
UJI€AJILHOTO rasa.
Mopnens sxuakoctu. IloBepXxHOCTHOE HaTsDKeHME M cMauuBaHue. Kpucramnmdeckue u
amMop(QHbIe BeNeCTBa.
Tema 2.2. Coaep:xanue yue0HOro MaTepHaJia 4
Tepmoaunamuka | Bayrpensss sueprus. Pabora u Temnooraaya Kak crnocoObl U3BMEHEHUsI BHYTPEHHEN 2
SHEPruu.
ITepBblii 3aKOH TEPMOAMHAMUKH. TENIOBbIE MAIIUHBI U X TPUMEHEHNUE.
CamocrosiTebHas padora odyuarmmxcst NeS CooOuienue o reme: «llepBblil pycckuit 1
axkagemMuk M.B. JlJomoHOCOBY
CamocrosiTeibHas padora odyuarommxcs Ne6 TpeHnpoBOUYHbBIE 3aaHUsI 110 TEMAM 1
paznena 2
Pazjnen 3. OCHOBBI 2JIEKTPOAMHAMUKHI OK 1-9
Tema 3.1. Copepxanue yueOHOIro MaTepuasa 1
DJIeKTpocTaTHKa | B3ammogeiicTBue 3apsKeHHBIX TeJl. DIEKTPUIECKUN 3apsi/l. 3aKOH COXPaHEHHSI 1
JIEKTPUYECKOro 3apsaa. 3akoH Kyiona.
DIEKTPOCTaTUYECKOE MOJIE, EF0 OCHOBHBIE XapAKTEPUCTUKHU U CBSI3b MEXKAY HUMM.
Tema 3.2. Conep:xanue yueOHOTro MaTepuaJia 5
Hocrosinubiii Tok | ITocTosHHBIN 351eKTprUUecKui TOK. Cuila ToKa, HallpshKEHUE. 1
DJIEKTPUUYECKOE CONMPOTUBIICHUE, 3aKOH OMa U y4acTKa JIEKTPUIECKOM IETH.
IIpakTnyeckoe 3ansaTHe Ne2 «CO0OpKa 3IEKTPUUECKO LIeNH, H3MEPEHUE CUIIbI TOKA U 4
HaANpPSDKEHUS Ha €€ Pa3IMYHBIX ydacTKax»
Tema 3.3. | Conep:kanue yueOHOro MaTepuajia 4
MarnuTHoe mojie | MarHuTHOE MOJIE M €r0 OCHOBHBIE XapaKTePUCTHKHU. JlelicTBHME MAarHUTHOTO TOJS Ha 2

MPOBOJHUK C TOKOM. 3aKOH AMIepa.




DJNEKTPOBUTaTENb. SIBJIEHNE ANEKTPOMArHUTHOM WHYKIIMH.

CamocrosiTejibHas padoTa odyuarwuuxcsi Ne7 Coobuienue mo teme: «Auape Mapu 1 3
AMnep — OCHOBOITOJIOKHUK 3JIEKTPOANHAMHUKI
CamocrtosiTeibHas padora o0yuyaromerocst Ne8 TpeHHpoBOUHBIE 3a/1aHUS TI0 TEMaM 1 3
pazzaena 3
Pasnen 4. Kosiebanus u BOJIHBI OK 1-9
Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaJia 5
Mexanuyeckue CBoOonubie konebanus. [lepwon, wacrota W ammuutyga koseOanuii. [apMoHM4Yeckue 1 1
KoJie0aHus U Kosie0aHusl. MexaHn4ecKre BOJHBI M MX BUJABlL. 3BYKOBBIE BOJHBI. ¥YJIbTPa3BYKOBBIC BOJIHBI.
BOJIHBI YIbTpa3ByK U €ro UCIOJIh30BAHNE B MEUIIMHE M TEXHUKE.
IIpakTuyeckoe 3anaTueNe3 «Konebanus MaTeMaTH4eCKOro MasiTHUKA» 3 2
CamocrosiTesibHas padora odyuawumxcsa Ne9 Coobienue no teme: «Pusnka u 1 3
MY3BIKaJIbHOE HCKYCCTBOY
Tema 4.2. Coaep:xanue yueOHOT0o MaTepHaJia 2
uieKTpoMaruuTH | CBOOOMHBIE 3JEKTpOMarHUTHBIE KosiebaHus. KonebarenbHbI KOHTYp. DIEKTPOMArHUTHOE 2 1
ble KoJ1e0aHus u nojie. DJIeKTPOMarHUTHBIE BOJTHBI. CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH.
BOJIHbBI
Tema 4.3. Conep:xanue yueOHOro MaTepuaJa 8
CaeroBble BOJIHBI | Pa3BuTHE npecTaBICHNUN O IPUPOAE CBETA. 3aKOHBI OTPAYKEHHSI U TIPEIIOMIICHHSI CBETA. 1 1
IIpakTnueckoe 3ansaTue Ne4 «urepdepennys u nudpaxiys ceeray 5 2
CamocrositesibHas padora odyuarwmmuxcesi Nel) Coobmienue o teme: «lIBeTomy3bikay 1 3
CamocrositeibHas padora o0y4yarommxcst Nell TpeHrupoBOUHBIE 3a1aHUS TI0 TEMaM 1 3
pasnena 4
Pa3nes 5. DiieMeHTHI KBAaHTOBOM GU3NKH OK 1-9
Tema 5.1. Conep:xanue yueOHOTro MaTepuaJia 1
KBantoBbIe KBanroBas runoresa [Inanka. @orosnekrpudeckuii 3hdexr. 1 1
CBONCTBA CBETA
Tema 5.2. Copepxxanue yueOHOIro MaTepuaJa 3
dusuka aroma Mopnenu ctpoenust atroma. OneiT Pezepdopaa. 1 1
CamocrosiTesibHas padoTa odyuyarwiuxcsi Nel2 Coobmenue o teme: «dusnueckne 2 3
METO/JIbI UCCIICIOBAHUS TAMSITHUKOB HCTOPUH, APXUTEKTYPHl U MPON3BEICHUI HCKYCCTBA)
Tema 5.3. Conep:kanue y4eOHOT0 MaTepuaJia 3
®u3nka aToMHOro | CocraB U CTPOCHHE aTOMHOTO siipa. PaguoakTUBHOCTb. 2 1
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Aapa u PannoakTuBHBIE M3Iy4eHUS UM UX BO3ICHCTBHE HA XUBBIE OpraHusMbl. Jlpyrue ¢opMbl
3JIeMEHTAPHbIX KOHTPOJIA (CpeaHni 0aJ1J1 110 OIEHKAM TeKyleil ycrneBaeMoCcTH)
YacTHI CamocrosiTeibHas padora odyuarommxcst Nel3 TpeHrMpoBOUHBIE 3a/1aHUS 110 TEMaM
paszzaena 5
Yacts 2. XUMMUA (BTOpOI cemecTp)
Pa3nea 1. O01mas n Heopranu4yeckasi XuMmsl OK 1-9

Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia
OcHoBHBIE [Tpeamer xumuu. BemectBo. AToM. Monekyna. XUMAYECKHA JIEMEHT U (POPMBI €ro
TOHATHSA U cymecTtBoBanusl. [IpocTeie n cioxHble BemecTBa. U3mepenne Bemectsa. OCHOBHBIE 3aKOHBI

3aKOHbI XUMHUH

xuMuH. Macca aTOMOB B MOJICKYJL. OTHOCHUTENBHBIEC AaTOMHASA U MOJICKYJIApHasa MacChl.
KonunuectBo Bemectsa. [locrosinHas ABoraapo. MossipHas macca. 3akoH ABorajpo.
MonsipHblii 00BEM T'a30B.

Tema.1.2.
IHepuoauveckuii
3aKOH U
Ilepuoauyeckas
cucTemMa
XUMHUYECKHX
3J1IEMEHTOB

J.N. MenneneeBa

Coaep:xanue yue0HOro MaTepHaJia

Otxkpeitue [lepuoanueckoro 3akoHa. [lepuonnyeckas cucreMa XMMHUUECKHUX 3J1eMEHTOB /1.
N. MenaeneeBa. 3nauenue [leprnoandeckoro 3akona u Ilepuoguyeckoit cUCTEMbI
xuMmudeckux 31aeMeHToB . . MenaeneeBa s pa3BUTHS HAYKA U TOHUMAHUS XUMUYECKOM
KapTUHBI MUpA.

Tema 1.3.

Conep:xanue y4eOHOro MaTepuaJa

Crpoenne Xumnueckue cBsA3u. KoBaneHTHas CBA3b: HENOIApHAs U nojsipHas. Monnas cBsa3b. Katnonsl
BeLeCTBA. Y aHMOHBI. MeTainndeckas cBs3b. BonopoaHast cBs3b.
XuMHnuyeckue [TonsiTHE O XNMHUUYECKOW peakuy. THUITBI XUMUYECKUX peakiyii. CKOpOCTh peakluy U
peakuuu (bakTOpHl, OT KOTOPBIX OHA 3aBUCUT. TeroBoi 3pPeKT XuMHUIeCKON peakui. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMELEHUS.
CamocrositeabHas padora Nel CooOrienre mo TeMe:» HaHOTEeXHOIOTHH Kak
IIPUOPUTETHOE HANIPABJICHUE PAa3BUTHUSI HAYKU U IPOU3BOACTBA B Poccuiickoit Penepannn»
Tema 1.4. Coaepxanue yueOHOro MaTepuaia

Bona. PacTBopsbl.

Ousnyeckue M XUMHUYECKHE CBOICTBa BOIbl. Boma B mpupozae, ObITy, TEXHUKE U Ha
MIPOU3BOJICTBE. 3arpsi3HUTENTN BOJABI M CIOCOOBI OUMCTKHU. JKecTKasi BoJa M €€ yMsTUYCHHUE.
OrnpecHenue BOJbl. ATperatHble COCTOSIHUSI BOJBI U €€ MEPEXO0JIbl U3 OJHOTO arperaTHoro
COCTOSIHUS B Jipyroe. PacTBopeHue TBepbIX BELIECTB U ra30B. 3aBUCHMOCTb PAaCTBOPUMOCTH
TBEPJBIX BEUIECTB M ra3oB OT TeMIiiepaTypbl. MaccoBas J0Jsi BEHIECTBA B pPAaCTBOPE Kak
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c1oco0 BBIPAXKCHHUA COCTABa paCTBOpA.

CamocrosiTesibHas padoTa odyuyawmuxcsi Ne2 Coobuienue no teme: «Oxpana 1

OKpYXKaroIllel Cpelibl OT XUMUYECKOTO 3arpsi3HEHUS

CamocrosiTeibHasi padota o0yuarwmmxess Ne3Coobmenue o teme: «PacTBOpbI BOKPYT 1

Hac»
Tema 1.5. Coaep:xkanue yueOHOro MaTepuaJa B
Knaccupuxanus OKcubl, KUCIIOTHI, OCHOBaHUsI, coiiu. [ToHsiTue o runponuse coneid. Cpena BOAHBIX 2
HEOPraHW4ecKMX | pacTBOPOB COJICH: KHCIasd, HEUTpalibHas, menouHas. Bogopoansli nokasarens pH pactBopa.
coequHenuii M ux | CamocrosiTeabHas padora Ned CooOriieHue o Teme: Y CTpaHeHHe )KECTKOCTH BOJIbI Ha 1
cBoOiicTBA MIPOMBIIUICHHBIX TIPEANPUATUIX

IIpakTuyeckoe 3anaTue Ne5 Onpenenenue pH pactBopa coeil. 2
Tema 1.6. Conep:xaHue y4eOHOIro MaTepuaJia 3
Merayibl 1 Mertamnbl. O01ue Gpunyeckue 1 XuMHYeCKre CBoiCcTBa MeTauioB. Hemeramibl. OO1iue 2
HeMeTaJIbl du3nUecKue U XMMUYECKUE CBOMCTBA METaIOB. BakHeine coeiMHEHUsI METaNIOB U

HEMETAJUIOB B IPUPOJIE U XO3MCTBEHHOU JI€ATEIbHOCTH YEJIOBEKA.

CamocrosiTtesbHas padora NeS TpeHupoBouHbIE 3a1aHUA 110 TEMaM paszzena 1 1

Pa3nes 2. Oprannveckasi XMMHA OK 1-9

Tema 2.1. Conep:xxanue yueOHOTro MaTepuaJia 5
Oprannyeckue OCHOBHBIE TOJIOKEHHMS TEOPHUHM CTPOEHHs] OpraHMYecKUX coeauHeHud. MHorooOpasue 2
COeIUHEeHUs opraHmyeckux coenuHeHuil. Ilonstme wu3oMepuu. VYraeomopoasl. llpenensHble n

HEeNpeleNbHble  yriieBoaoponabl. Peaknus nomumepusanuu. llpuponHele  MCTOYHUKH

YIJIEBOJOPOAOB. YTINEBOAOPOAbl KaK OCHOBAa MEXIYHApOJAHOIO COTpPyJIHUYECTBA U

Ba)XHEHIINN HCTOYHUK opmupoBanus Oromxkera PO. Kucnopoaconepkaiiye oprannyeckue

BenlecTBa. [IpencraBuTeny KUCIOPOACOAEPKAIIUX OPraHUYECKUX COEAMHEHUN: METHIIOBBIM

U OTWIOBBIA CHUPTHI, TJIMLIEPHH, YKCycHas KucioTa. JKupbl Kak CIOXHBIE 3(HPHL

A3oTconepikale oOpraHMueckue CoeIMHEeHNs. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue 1

O6uonornyeckas GyHKIMS OEITKOB. YTIEBOIBI.

CamocrositesibHasi padora oOyyarommxca Ne6 CoobOmenne mo Tteme:  «Mcropus 1

BO3HUKHOBEHHUSI U PA3BUTHS OPTraHUYECKON XUMUM

CamocrosiTeibHasi padora odyuaromuxcsi Ne7CooOrienue mo teme: «Kupbl Kak IpOayKT 1

MUTAHUS U XUMHUYECKOE ChIPHE

CamocrosiTeibHas padora odyuyarwmmxcss Ne8 CooOmienne mo teme: «YTIEBOIbI M UX 1

pOJIb B AKHUBOU MPUPOJIE»
Tema 2.2. Copnepxxanue yuyeOHOro MarepuaJia B
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XuMHuA ¥ KU3Hb

XUMUS W OPraHu3M YeJIOBEKA. XHWMHYECKHE OJJIEMEHTbl B OpPraHU3ME YEJIOBEKA.
Opranndeckue W HeopraHuveckue BemiecTBa. (OCHOBHBIE JKM3HEHHO HEOOXOIUMBIS
COeMHEHUS: OCJNKHU, YIICBOJIbI, >XUPbI, BUTAMHUHBL. YTJIEBOJAbI — TJIABHBIH HCTOYHUK
SHEPruM OpraHu3Ma. Posib KUPOB B opraHu3Mme. XOJECTEPUH U €ro POjb B 370POBHE
yelloBeka. MuHepalibHble BELIECTBA B MPOAYKTaX [HUTAHUS, TMHILEBbIE JOOABKHU.
CoOanancupoBanHoe TuTaHue. Xumus B ObITy. Boma. KauecTBo Boabl. Moromue v 4YuCTSIIHAE
cpenctra. [IpaBua 6e3omacHoil paboTHI co cpencTBaMu OBITOBOM xumun. MesKkcecCHOHHAs
aTrecTanms

CamocrosiTeibHas padora odyuarwmmxcst Ne9 Coobmienne mo reme: HexBarka
NPOJIOBOJILCTBHS KaK II00abHas po0sIeMa 4eI0BeYeCTBa U ITYyTH €€ PeIICHHSI

CamocrosiTeibHas padora odyuarwmmxcst Nel0 Coobmenue o teme: «CpefcTBa TUTHEHBI
Ha OCHOBE KUCIIOPOJIOCOICPIKAIINX OPTaHMYECKUX COCIMHEHUI

CamocrosiTtesbHas padora odyuarwmuxcsi Nell Coobmienue o teme: «CHHTETUYECKUE
MOOIIUE CPEJICTBA: JOCTOMHCTBA U HEJIOCTATKI)

BHUOJIOI'Us

Pa3nes 1. buosornsi — COBOKYIHOCTB HayK 0 KHBOM IPHpoOJe.

Tema 1.1. Copepxanue yueOHOIro MaTepuasa OK 1-9
buoJsorus — Kupas npuposaa kak 00bEKT U3ydeHHs Onosoruu. MeTo bl ucciieJoOBaHusl )KUBOI MPUPO/IbI
COBOKYITHOCTH B Ouosioruu. OnpeseneHue KU3HH (C MPUBJICUEHUEM MaTepralia U3 pa3aesioB GU3NKHU U
HAYK 0 KUBOH XUMUH). YPOBHU OpraHU3alMH KU3HU.
npupoze. CamocrosiTeibHas padora odyuarmmxcsi Nel Coo6Gmienue o teme: «B.U. Bepnaackuit u
MeTtoasbl ero ydenue o ouochepe»
HAY4YHOI'0
NO3HAHUS B
0MOJI0THH
Paszpen 2. Kuerka
Tema 2.1. Copnepxanue y4eOHOIro MaTepuaJa OK 1-9
OcHoBHBIE Knerka - cTpykTypHO-QyHKIMOHANbHAs (dJIE€MEHTapHas) enuWHuLa Ku3Hu. Vcropus
N0JI0KeH U u3ydyeHus kieTku. CtpoeHue kieTkd. [IpoxkapHoThl M 3YKapuOTHl — HU3IIUE U BBICIIHME
KJIETOYHOI KJI€TOYHble OpraHu3Mbl. OCHOBHbBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH JYyKapHuoT.
Teopuu Knerounoe anpo. @yHKIMs siipa: XpaHEHHE, BOCIIPOM3BEIEHUE U TIEpeadya HacIeICTBEHHOU

uH(pOpMallMK, PEryJsalus XUMHYECKOH axkTUBHOCTH KieTkd. CTpykrypa u (QyHKIUU
XpPOMOCOM. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

IpakTnyeckoe 3ansitue Ne6 CpaBHEHHE CTPOCHUS KJIETOK PACTEHUM M )KUBOTHBIX.
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Tema 2.2.
buoaornueckoe
3HAYEHHE
XHMHYECKHX
3J1IeMEHTOB

Coaep:xanue yueOHOTro MaTepHaJia

Heoprannueckue BeniecTBa B cocTaBe KJIETKH. PoJib BOJbI Kak pacTBOPUTENS U OCHOBHOI'O
KOMIIOHEHTa BHYTPEHHEH cpejlbl OpraHu3MOB. YTJIEBOJIbI U JUNUILI B KileTke. CTpyKTypa u
Oouonoruueckne  ¢yHkuuu  OenkoB.  CTpoeHMe  HYKJICOTHIAOB M CTPYKTypa
noymaykieoTuanbix neneit JIHK u PHK, ATO.

CamocrosiTesibHas padora odyuawmmxcs No2 Coobmenue no teme: «Jlepuur 6enka B
MUIIEBBIX MPOJIYKTaX U €ro MPeo0JICHHE B paMKaX IN100aibHOM MPOIOBOILCTBEHHON
IPOTpaMMBbI»

Tema 2.3. Bupycsl
U 0axkTepuodarn

Coaep:xanue yueOHOro MaTepHaJia

Hexnerounoe crpoeHue, >KU3HEHHBIN UK M €r0 3aBUCUMOCTh OT KJIETOYHBIX (POPM KHU3HH.
Bupycsl — B030yautenu MH(EKIMOHHBIX 3a00JeBaHUi; MMOHATHE 00 OHKOBUpYcax. Bupyc
ummyHoedunura gyenoseka (BIY). [Ipodunaktuka BUY-nndexnnn.

CamocrositesbHas padora Ne3 TpeHnpoBouHble 3a/1aHus K Teme 1,2

Pa3nea 3. Opranusm

Tema 3.1.
Opranusm —
e/INHoe 1eJ10e

Coaep:xanue yueOHOro MaTepHuaJia

Mmuoroo6pasue opranu3mMoB. OOMEH BELLIECTBOM M SHEPrUeil ¢ OKpyXaroleil cpeaoi Kak
HEOO0X0/MMOE  YCIIOBME  CYIIECTBOBAaHUS  KMBbIX  cucteM.  CHOCOOHOCTH K
CaMOBOCIIPOM3BEICHHIO — OJIHA U3 OCHOBHBIX 0COOEHHOCTEH JKUBBIX OpraHu3MOB. JleneHne
KJIETKM — OCHOBA pOCTa, Pa3BUTHs U Pa3MHOXKEHHUSI OpraHu3MoB. becrnonoe pazMHOXEHHE.
[TonoBoit mpomecc u ToOJOBOE pa3MHOKeHHE. OTUIONOTBOPEHUE, €ro OHOIOTHYEeCcKOe
3HaueHue. [loHarne o6 MHAUBUOAYaTbHOM (OHTOTEHE3), SMOPHOHAILHOM (IMOpHUOTEHEe3) U
NOCTAMOPHOHAILHOM pa3BUTHH. VIHAMBHIyalbHOE pa3BHTHE YEJIOBEKa M €0 BO3MOKHBIC
HapYIICHUS.

Tema 3.2. O01me
npeacTaBJIeHHS O

Coaep:xanue yueOHOIro MaTepHaJia

OO0mme TpeAcTaBICHHWs] O  HACJIEACTBEHHOCTH W M3MEHYMBOCTH. | eHeTmdeckas

HACJIEACTBEHHOCT | TEPMUHOJIOTHSI M CUMBOJIMKA. 3aKOHOMEPHOCTH HacieaoBanus. HacienoBanue nmpu3HaKkoB y

U " yenoBeka. [lomoBeie xpomocombl. CLemIeHHOEe ¢ MoJoM HacienoBaHue. HacnencTBeHHbIE

U3MEHYMBOCTH. 0oJe3HU YeloBeKa, UX MPUYHHBI U npoduiakTuka. COBpeMEHHbBIE TPECTABICHUS O TeHE U
reHoMe. ['eHeTnyeckue 3aKOHOMEPHOCTH U3MeH4HMBocTU. Kiaccudukauus  ¢opm
M3MEHYMBOCTH. BiMsiHue MyTareHoB Ha OpraHu3M 4Y€JIOBEKa.

Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia

IIpeamer, 3apaun | [Ipeamer, 3aauu ¥ METOIBI CENEKIUU. ['eHETHUECKIE 3aKOHOMEPHOCTH CEJIEKI[UU. YUeHHE

H MeTO/AbI H. . BaBunoBa o 1eHTpaXx MHOT00Opa3usi M MPOUCXOXKIACHHUS KYJbTYPHBIX PACTCHHM.

CeJIeKIMH. buorexHonorusi, ee 1OCTUXKEHUS, TEPCHIEKTHUBBI PA3BUTHSL.

OK 1-9
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Pasznea 4. Bun

Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaJia 6

IBOJIIOIMOHHAA DBOJIIOIIMOHHASL TEOPHUS U €€ poib B (JOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU 1 OK 1-9

Teopusl. KapTuHbl Mupa. Bun, ero kxpurepuu. Ilomynsmuss kak CTPYKTypHas €IUHHIA BHIA H
sBomtonnu. CuHTernueckas Teopus sBomonuu (CTD). JIBmKyIIuMe CHIBI BOJIIOIUH B
coorBerctBUM ¢ CTD. Pesymbrarel 3Bomronuu. CoxpaHeHHE MHOrooOpasusi BHJIIOB Kak
OCHOBa yCTOMUYMBOro pa3ButTusi Ouocdepsl. [Ipuunnbl BeIMupanus BUI0B. broiorndeckuii
nporpecc ¥ OMOJIOTHUYECKHUI perpecc.
IIpakTnyeckoe 3ansiTue Ne7 Onucanue ocodeit Biia 1o MOPPOIOrHYECKOMY KPUTEPHIO. 4
CamocrosiTeibHasi padora od0yuyaromuxcsi Ned4 Pedepar mo HanmpaBnenuo: Posb jXuMBBIX 1
OpPraHU3MOB Ha MPUMEPE €CTECTBEHHOMN M UCKYCCTBEHHOM SKOCUCTEMBI.

Tema 4.2. Conep:xanue yueOHOTr0 MaTepHaJia 2

I'unore3nl VYcioxxHeHne KHUBBIX OPraHM3MOB Ha 3emiie B IpOILiecce 3BOJIIOLMU. AHTPOIOIE€HE3 U €ro 1

NPOUCXOKICHHUS 3aKOHOMEPHOCTH. JloKazaTenbcTBa pPOJCTBA YEJIOBEKA C MIICKOMMUTAIOIIMMU KUBOTHBIMHU.

JKH3HH. Dkonoruyeckue (hakToOpbl aHTPOIOTeHEe3a: YCIOKHEHUE MOMYISIUOHHON CTPYKTYPHI BHJA,
U3TOTOBJICHUE OPYAUN TpyZAa, MEpPEeXo] OT PaCTUTEIbHOTO K CMEIIAaHHOMY TUIly NMHUTaHUS,
UCMOJIb30BaHUE OTHsA. IlosiBIeHNE MBICIUTENBHOM NEATEIbHOCTH M WIEHOPAa3/AeIbHON peyn.
ITpoucxoxaeHne 4ea0BeuYecKux pac.
CamocrositeibHas padora o0yyarommxcest NeS TpeHnpoBouHble 3aaHus K Teme 3,4 1

Pa3nea 5. Dxocucrembl

Tema 5.1. Conep:xxanue yueOHOT0 MaTepHaJia 1

IKOJIOTHYECKHE VYyeHnue 00 3KoOIOrMYecKHX (aKTOpax, ydeHHE O COOOILIECTBAX OPraHW3MOB, YYEHHE O 1 OK 1-9

paxTopsl o6uocepe. Oxonormyeckue (HakToOpbl, OCOOEHHOCTH HX BO3AECUCTBUS. OKOJIOTHMYECKas
XapaKTepUCTHKA BUJA.

Tema 5.2. Conep:xanue yueOHOTo MaTepuaJia 1

ITonsitue 00 Llenu nuTanus, Tpoduyeckre ypoBHU. broreorenos kak sKkocucTema. 1

IKOJIOTHYECKHX

CHCTeMaXx.

Tema 5.3. Conep:xanue yueOHOTro MaTepuaJia 4

Bunocgepa - VYuenue B. U. Bepnanckoro o 6uocdepe. Ponb uBbix opranuzMoB B Ouocepe. bruomacca. 2

riao0anbHas buonoruueckuii KpyroBopoT (Ha mpuMepe KpyroBopoTta yriepoja). OCHOBHbIE HAIIPaBICHUS

IKOCHCTEMA. BO3/CUCTBUS uenoBeka Ha Ouocdepy. EcTecTBeHHBIE M HMCKYCCTBEHHBIE HSKOCHCTEMBI.

Tpancopmanusi €CTECTBEHHBIX HKOJOTHYECKUX chucTeM. OCOOCHHOCTH arpodKOCHCTEM
(arporieHo30B). MHOT00Opasue BuaoB. Ce30HHBIE H3MEHEHHUS B IIPUPOJIE.
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‘ CamocrosiTeibHas padora odyyarommxcst Ne6 TpeHUpoBOYHbIE 3aJaHMsI K TEME 5

IIpomeskyTounas arrecrauus - 1udpdepeHIUPOBAHHBIN 32a4ET

HToro no gxucuuniainze

108
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YCJIOBUSI  PEAJIM3AIIMA  TIPOTPAMMBI  YYEBHOM
JTUCLHUTIJIMHBI

3.1. TpeGoBaHuss K MHHHUMAJIBLHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecne4eHNI0 y4eOHOM M CIUIJINHBI:

Peanuzanuss mnporpaMmbl  JUCHUIUIMHBL  TpeOyeT Haauuusg KaOWHeTa
€CTECTBO3HAHUA ISl MPOBEJCHUS 3aHITHH JIEKIIMOHHOTO THUIA, MPAKTUYECKUX
3aHATHI, B TOM YHCIE TPYINIOBBIX, WHIWBUIYAIbHBIX, MUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIA U MTPOMEXKYTOUHON aTTECTaIUH.

O6opynoBaHue:

- pabouee MecTo MpernoaaBaTes;

- cHeluaJu3upoBaHHas MeOenb (CTOJbL, CTYJbs IO  KOJUYECTBY
o0yyJaromumxcs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTBa OOyUCHHS:

- pabodee MeCTO TeIarora ¢ MOJICMOM;

- MYJBTUMEAUNHBIN IPOEKTOP, IKPAH;

- KOMIIBIOTEPHI yyaluxcs (paboune CTaHLUN);

- TporpaMmHoe oOecreueHue MJisi KOMIBIOTEPOB Ha paboymx MecTax ¢
CUCTEMHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

VY4eOHO-HATIAIHbIE TMOCOOMsS: TIUIaKaThl, Y4YeOHO-HArJISIAHBIE TOCOOUS,
oOecleynBaOIIMe TEeMaTUYECKUE WUIIOCTpallud 1o pabodeil mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJE0-ayJM0 MAaTepuajbl, KOMIBIOTEPHBIC
MIpPEe3eHTalIlUH.

KommbroTep umeeT A0CTyn K 3JIeKTPOHHO-OUOIMOTEYHBIM CUCTEMAM, BBIXO]]
B TJIOOQNTBHYIO ceThb VIHTEpHET, OCHAIECH JMIICH3WOHHBIM IPOTPAMMHBIM
obecrieueHuEM.

3.2. YueOHO-MeTOaAMYECKOe M HH(POPMALMOHHOE o0ecmeyeHne

peasu3anuu y4eOHOM TUCHMILIMHBI

OcHOBHbBIE YUeOHbIe U3TaHUs

1. EcrectBo3nanne. Xummsa [aopuwemssa  O.C., OctpoymoB W.T.
O6meobpa3oBaTenbHas nmoArotToBka B yupexaeHusx CIIO. - 6-e u3md., crep. —
M.: Akagemus, 2020.- 240 c. https://academia-library.ru

2. EctectBoznanue. buomorus. T'abpuensa O.C., Octpoymor W.T.
Oo6meoOpazoBaTenbHas 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.
O6mieobpazoBaTenbHas noArotToBka B yupexaeHusx CIIO. - 6-e uzmd., 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¢.- (Ilpodeccuonanproe oopazoBanue) https://urait.ru/book/

JlonosiHUTEIbHBIE Y4eOHbIe U3IaAHMS

17


https://academia-library.ru/
https://academia-library.ru/
https://academia-library.ru/
https://urait.ru/book/koncepcii-sovremennogo-estestvoznaniya-449635

5. CmupnoBa, M. C. EcrecTBo3HaHue: y4eOHUK U TPAKTUKYM IJIs
cpennero mnpodeccuoHanbHOro o6OpazoBanuss / M. C. CmupuoBa, M. B.
Boponenko, T. M. CmupHoBa. — 2-¢ u3n. — MockBa: UzmarensctBo Opaiir,
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 aHUMAITHASIX» ).

8. www. interneturok. ru («Bumeoypoku mo npeamMeTam mKOIbHON
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 A5
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 (Bcst Ononorus. CoBpemeHHas OMOJIOTHSA,
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. Meroanueckue yKa3aHus ISl BBITIOJTHEHHS TPAKTUIECKUX PadoT.

19. MeTtomuveckue yKka3aHusl JJIsl BBITOJIHEHUS 3aJJaHA CaMOCTOSTETHHBIX
pabor.
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

JANCHUITVINHBI

4.1. ®opMbI 1 METOAbI KOHTPOJIS M OLICHKH Pe3yJIbTATOB 00y4eHHusl

Pe3ysabTarnl 00yyeHus
(ocBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHMS)

DopMbI U METOAbI
KOHTPOJISAA M OLleHKH
pe3yJbTAaTOB 00y4YeHHs

Obwue Komnemenyuu:
OK 1. IloHuMarp CyIIHOCTb M COLHAJIbHYIO 3HAYMMOCTh CBOEH
Oynyiei nmpodeccuu, TPOSBISITh K HEH yCTOWYUBBIN HHTEPEC.
OK 2. Opranu3oBblBaTh COOCTBEHHYIO JI€STEIBHOCTh, BBIOMPATH
TUIIOBBIE METOJbI M CHOCOOBI BHIOTHEHUS MpodeccnoHalbHbIX 3a/ad,
OLIEHUBATh UX YPPEKTUBHOCTH U KAYECTBO.
OK 3. Ilpunumarp pemieHHs B CTaHIAPTHBIX M HECTaHJAPTHBIX
CUTYaIUsX U HECTH 3a HUX OTBETCTBEHHOCTb.
OK 4. OcymecTBiasaTh TMOWCK H HCIOJB30BaHHE HWH(POPMAINH,
HeoOXoauMou 1l 3(DPEKTUBHOTO BBITIOJHEHHUS MPOPECCHOHATBHBIX
3aja4, mpo(ecCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.
OK 5. Hcnons3oBath MH(OPMALIMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH B MPO(HECCHOHATILHON JEATEIbHOCTH.
OK 6. Paborath B KoJutekTHBE, d()DPEKTUBHO OOIIATHCS C KOJIIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEISIMH.
OK 7. bparp Ha cebsi OTBETCTBEHHOCTHh 3a Pa0OTy YICHOB KOMAaH/IbI
(TTOTYMHEHHBIX ), 32 PE3YJIbTAT BBHITIOJTHEHHUS 3aJaHUH.
OK 8. CamocTosiTenbHO OIpenessaTh 3aJadd MPOQPEeCcCCUOHAIBHOTO H
JUYHOCTHOTO DAa3BHUTHUS, 3aHUMATHCS CaMOOOpa30BaHHWEM, OCO3HAHHO
TUTAHUPOBAThH MOBBIIIEHNE KBATHU(UKALINH.
OK 9. OpueHTHpOBAThCS B YCIOBUAX YaCTOM CMEHBI TEXHOJOTHH B
po¢ecCUOHATLHOMN 1eATEIbHOCTH.
Ilpeomemmnnie pe3yromamol:
— c(OpPMHUPOBAHHOCTh MPEACTABICHUH O LEJIOCTHON COBpPEMEHHOM
€CTECTBEHHO-
Hay4YHOW KapTHMHE MHpa, IPUPOJE KAK €IUHOM LEIOCTHOW CHCTEME,
B3aMMOCBSI3M 4Ye€JOBEKa, MPUPOJbl U O0OIIecTBA, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaclTabax

Bcenennoli;
— BIIQJICHUE 3HAHUSMH O HanboJiee BAXKHBIX OTKPBITUSAX U JOCTHKEHHIX
B 00JIaCTH €CTECTBO3HAHUS, TOBJIUSABIIMX HA YBOJIOLUIO IPEACTABICHUI
0 TIPHUPOJIe, HA Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;
— c(OpMHUPOBAaHHOCTh YMEHHS TNPUMEHATh €CTECTBEHHO-HAyYHbIE
3HAHUS ISl OOBSCHEHHS OKPY)KAIOIIHNX SBICHUH, COXPAHEHUS 370POBBS,
obecrieyeHuss ~ 0€30MACHOCTH  JKU3HEAEATENBHOCTH,  OEpeXHOTo
OTHOIIEHHS K IPUPOJIE, PAIIHOHAILHOTO MPHPOJIONIOIE30BAHMS, a TAKIKE
BBITOJIHEHUS POJIM TPaMOTHOTO MOTPEOUTES;
— c(hOPMHUPOBAHHOCTh TPEICTABICHUN O HAYYHOM METOJE TO3HAHUS
MIPUPOJBI U CPEJICTBAX M3YUCHHS] METaMHpa, MAKPOMHUPA U MHUKPOMHDA,
BJIaJICHNE TIPUEMaMH €CTECTBEHHO-HAYYHBIX HAOIIOJICHHA, OIIBITOB,
MCCIIEIOBAaHHM U OLIEHKH JIOCTOBEPHOCTH MOJIYYE€HHBIX PE3YyJIbTATOB;
— BIQJieHWEe TOHATHWHBIM  almapaToM  eCTECTBEHHBIX  HayK,
MO3BOJIIOIIMM [O3HABaThb MHp, YYacTBOBATh B JIUCKYCCHUSIX II0
€CTECTBEHHO-HAYYHBIM BOTIPOCaM, WCTIOJTh30BATh pa3nuIHbIe

Tekymuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHEI);

- BBITIOJIHEHHE
MPAKTUYECKON pabOThI
(MHIUBHIyaTBHAS U
rpymnmoBas Gpopma
paboThI)

Ornenka pe3ysabTaToB
BBITIOJIHCHHMS
CaMOCTOSITEIILHOM
paboTsl

[Ipomexyrounas
arrecTanus B popme:

1 cemectp - npyrue
(GopMBI KOHTPOJIA
(cpenuuii 6ami o
TEKYILUM OIIeHKaM
yCIIEBa€MOCTH )

2 cemecTp —

g depeHIIMPOBaHHBIN
3a4€r.

Meron npoBeeHus
IIPOMEKYTOUYHON
aTTeCcTalluu 2 CEMECTpa:
BBITNIOJTHEHHE
KOMIUIEKCHOT'O 3aJJaHUs
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UCTOYHUKM HMH(POPMALMU JUIA TOATOTOBKH COOCTBEHHBIX paboT,
KPUTHYECKH OTHOCUThCS K coolmieHusMm CMU, comepkamumM HayIHYIO
nH(pOPMAIIHIO;

- c(OpPMUPOBAHHOCTH yMEHHI HOHMMATh 3HAYUMOCTb
€CTECTBEHHOHAYYHOTO 3HAHUS JJISI KaXKJIOTO YEJIOBEKa, HE3aBUCUMO OT
ero npoecCHOHANBHONW AEATEIBHOCTH, PAa3IuyaTh (aKThl U OLECHKH,
CpaBHUBATh OLICHOYHBIC BBIBOJABI, BHAETh HUX CBS3b C KPUTECPHUAMH
OLICHOK M CBSI3b C KPUTEPUSIMH C OTPEIEIIEHHON CHCTEMOM IEHHOCTEH.

4.2. ®oHI OUEHOYHBIX CPEACTB JJfA INPOBeJAEeHUs

MPOMEKYTOYHOM
arrecTalui 00y4aroUUXCcs M0 JMCHUIIMHE

Iloxa3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHi/i

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTGHHHﬁ, OIMHMCAHUEC IIIKaJl
OLICHHUBAHHA COACPIKATCA B IIPUTOKCHUHA 1.

KoHTpoJsibHbIE M TECTOBBIE 3aJaHNS
KonTponbsHblie 3a1aHus coAepkaTcs B MPUIOKEHUU 1.
MeTtoauyeckue MaTepHuaJbl

MGTOI[I/ILIGCKI/IC MaTCpualibl, OIPCACILAIOMNC IIPOOCAYPhI OLCHHUBAHUA

3HAHMM, YMEHUH, XapaKTepU3yOIuX (OPMUPOBAHUE KOMIIETEHIIUMA, COAEpKaTCA
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 BBINOJIHEHUS 3aJaHU I

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

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHU,
MPAKTUYECKOTO OIBITa, OOIMUX U MPO(ECCHOHATBHBIX KOMIIETCHIIUN, 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 OLIEHUBAHUS BBIMOJHEHHS 33JaHUN JOJHKHA 00JaaaTh
BBICOKOW CTEMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YpPOBHS C(HOPMHPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00ydJaromuxcs;

KOMIUJIEKCHOCTH OIIEHKM — CHCTEMa OIICHHMBAHMWS BBIIOJIHEHUS 3aJaHui  JTOJ/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOO0MMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodecCHOHAIbHOW OpHEHTAlWd WU [PeIroYTeHUuN
npenojaaBaresieil, OCyIECTBISIFOIINX KOHTPOJIb WIIH 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 3a/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. Pemnts 3amauy.

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 MPSMOJIUHENHO (MJIM TOKOUTCS ), €CTIM 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 geiicTBYIOT APYT HA JApPYyra CHJIAMU PaBHBIMU MO 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 0bnanan »>ueprueit 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 xakux egununax B CU usmepsiercst KoaQpGUIUEHT 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 MEKMOJIEKYJISIPHOE IIPOCTPAHCTBO
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 U OompenenuTe cymmy Ko3dhduineHToB 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.Kaxkas u3 rurmote3 B Ooublieid crernenu noAareepxkaaet, uro JJHK sBisercs reneTndeckum
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 nnnuBuayanpHo 1o cBoei HYKICOTUIHOM MOCIEeI0BATEIbHOCTH.

17. OCHOBHBIM HayYHBIM METOJIOM MCCIICIOBAaHUS B CAMBIN paHHUH TIEPUOJI PA3BUTHSI OHMOJIOTHH
OBLI:

A) 3KCIepUMEHTaJIbHBIN B) cpaBHUTENBHO-HCTOPUYECKUI

b) mukpockomnus I') MmeTon HaOmIOAEHUS U ONTUCaHMSI OOBEKTOB
18. Beibepere ToIbKO BCeOOIIMe CBOMCTBA 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/ENIbHbIE (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 amunoxucnora kogupyrores kogonom TI'T, to B JIHK emy cooTBeTcTBYyeT
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 00J1aJaI0T 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 YAEP>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 3aganusix 26-29 Bpi0epuTe TPU BEPHBIX 0TBETA M3 IIECTH. 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=35mg
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 MO3UIMIO U3 IIPABOT0 CTOJIOIIA U BIHUCATh MOTYyYEHHBIH 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 prbOoCOM
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»

24



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, ABUrasch paBHOMEpHO, npoe3xaer 20 M 3a 2¢. Onpegenure, 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 TMOCIE TOJTYKa Baron maccoi 20 T octanoBmics 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.CkOBKO MOJICH COCTABIISIOT M CKOJIBKO MOJIEKYJ 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 CBHHOK Y€pHas OKpacka IIepCcTH JOMHHHUPYET Haj Oenoil. CkpecTiiiu
JIBYX T€TEPO3UTOTHBIX caMla U caMKy. Kakumu OynyT ruOpuibpl IepBOro 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 TomMaTOB KpacHas OKpacka Iiojla JOMUHUPYET HaJ keytou. [lepeonbuinnm nBa
pacTeHus ¢ KpacHOW OKPACKO#l IIOJOB: OJHO OBLJIO TOMO3HTOTHBIM, JPYrO€ TeTepPO3UTOTHBIM.
Pacrenus ¢ kakuMu 1104aMH BBIPACTYT B IEPBOM IOKOJIEHUN?

5. I'en paHHero co3peBaHMs SIMMEHsSI JIOMUHUPYET HaJ No3aHecnenoctero. Kakoe
MOTOMCTBO MOXXHO OXHUJAaThb OT CKPELIMBAaHUS SUMEHS pPaHHETO CO3PEBAaHUS 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 cunTaeTcs 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
MpaBUJIbHASA MOCIEI0BATEIbHOCTH;
- [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 Pazgen 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 3BOIIOLIHSY 1 1*0,1

25




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 3a1adusi 0(hOpPMIICHO ¢ HE3HAYUTEIbHBIMA HETOUHOCTSIMH, 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 337291
- 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
3aa4n , | HETOYHOCTH B (DOPMYIIax, UCTIONb3yEMbIX B PEIICHUN
3a/1a4un
- 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 AITOPUTMY: 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 IHepeBox enHul u3MepeHust GU3MYECKUX 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 |1 omuOka mpu MPOBEICHUH pacdyeTa MepeBo/ia AMHUIL 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 €AMHULl 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 JJIs1 YCTAaHOBJICHUA COOTHOIICHUA
CYIICCTBYIOLIECTO MEXIY (1)I/I3I/I‘ICCKI/IMI/I BCIIMYNHaAMU

- [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 CYIIECTBYIOIIET0 MEKAY PU3NICCKUMHU
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,
CBSI3BIBAIOIINX (PU3NUECKHE BETUUMHbI

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 popMyIaM B COOTBETCTBUH C €AMHUIIAMH U3MEPEHUI
¢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 HopMysIaM 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
¢dopmyIie, HO B COOTBETCTBHH C €AMHUIIAMU U3MEPEHUH (PU3nuecKux
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 O0BSICHEHHS 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 0003HAYEHBI CUMBOJIBI B YCIIOBHUH 33J]a4H U B GOpMyIIax, 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
- JomyiieHo 2 u 0ojiee HETOYHOCTH TpHU 0003HAYEHUH CHMBOJIOB 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, 3alTUCh 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

CKpEeLIMBAIOIUXCs 0COOEH U 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 HACIIEIOBAHNS 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

o0aaa —0,4 6ay1a

- 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 CUUTAThCS
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 0pOPMIICHO 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 ()OPMYIIaxX, HCHOJIB3YEMBIX B PEIICHUH 3aa4n

- 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 HETOYHOCTEH B OPMYIIax, 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, MaTEMAaTHUECKUI PacuéT MPaBUILHO MO00PAHHBIX

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 IEPEBEICHBI PACUETHI 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 MPOBEJCHUH pacueTa epeBo/ia eIMHHUIL 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 XUuMHYECKHUX (POPMYJI Il peleHUs 3a1a4H 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

- IPaBUJIBHO COCTAaBJICHBI 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 YPABHEHUS, CBSI3bIBAIOIINE XHMHUCCKHE

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,

CBSI3BIBAIONINX XUMHUICCKUE BEIIMIMHBI

- (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 YPAaBHECHUMH,

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 ¢ KOJUYeCTBEHHOM
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
3HaYEHHUE U COOTBETCTBYIOIIEE eMy 0003HAUEHUE eIMHUIIBI 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 pacyeTa COAEPIKUTCS 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 pEe3ylIbTaTe MAaTEeMaTUYECKOTO pacueTa COJIEP>KUTCS 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 MPOU3BE/ICHBI BCE MaTEMaTHUYECKHE PACUeThl 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 PeleHUs 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 MOCIeI0BATEIbHOCTD, TIOTUKA O0BICHEHUS 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 o0ecrieyeHHe /Jisi TNPOBeJAeHUS] MPOMEKYTOYHOM

aTTeCTallMu: ATTCCTaI_II/Iﬂ IMPOBOAUTCA B KaOMHETE €CTeCTBO3HAHUS.

YueOHO-MeTONIMYeCKOe ¥ HMH(POPMANHOHHOE ofOecreyeHHe Ui TPOBedeHUs!
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