MHHOBPHAYKH POCCHUH

DeaepaabLnoe rocy apeTBennoe DIaACTHOE 0DPATOBATENLN0E YUPEAICHIE BLICWEro ofpaionanms
«Capatosexuii rocyaapernennbiii Texuuyueckuit yuusepenrer umennt Farapuna [0.An
(CTTY nmenn Farapuna 10.AL)

NMPODECCHOHAIBHO-TTEJAATONHYECKHI KOJLTE/A

Y oumenn larapuna 10.A.
3 BaxupueHKo

PABOYASI [IPOTPAMMA
VYEBHOM JMCUUILINHbI
OV/L.11 ECTECTBO3HAHHE

1O CNEHHAJBHOCTH
54.02.01 AUZAHH (IO OTPACJI5IM)

r. Caparos 2019 r.



Pabouas nporpamma yueOnoit nucuummnasl OY /(.11 EctecTBo3Hanue pa3paborana B
cooTBEeTCTBUM C DeeparabHbIM TOCYAAPCTBEHHBIM 00pa30BaTElIbHBIM CTAaHIAPTOM
(mamee — ®I'OC) no cHenuaNIbHOCTU CPEAHETO MPO(PECCHOHATBLHOTO 00pa30BaHUSs
(manee - CITO) 54.02.01 TU3AVH (ITO OTPACJISIM) , yTBEpKIEHHOTO IPHKA30M
MunucrepctBa obpazoBaHusi U Hayku PD ot 27 oktabps 2014 r. N 1391, ®I'OC
cpenHero oOmero o0pa3oBaHUs, YTBEPXKICHHOTO TMpuKazoM MuHHCTEpCTBA
oOpazoBanust u Hayku P®D ot 17.05.2012 No 413 u npumepHOil mporpaMmon
oOmieoOpa3oBateabHOM AUCHUIUIMHBL «EcTecTBO3Hanue» s mpodeCcCHOHAIbHBIX
00pa3oBaTeNbHbIX OpraHu3aluii, peKOMEeH1I0BaHHON DenepasbHbIM IOCy1apCTBEHHBIM
aBTOHOMHBIM yupexjaeHueM «denepaibHblii HMHCTUTYT pa3BUTHUA OOpa30BaHUS»
(mamee - OI'AY «DPUPO») B kauecTBe MNPUMEPHBIX MpOrpamMMm I pearu3aluu
OCHOBHOM mpodeccroHanbHOH oOpazoBaTenbHoil mporpammbel  CIIO Ha 6aze
OCHOBHOTO 00I1Iero o0pa3oBaHUsi C TMOJY4YEHUEM CpelHero oOiiero oOpa3oBaHUS
(ITpotoxon Ne 3 ot 21 urons 2015 r. Perucrpannonusiii Homep periersuu 374 ot 23
utofisi 2015 r. ®I'AY «DUPO») (¢ uaMeHeHus MU U AonoHeHussMu ot 25.05.2017r.).

PazpaboTuuku:
I'punnesa E.B.- npenogasarens [IIIK CI'TY umenn ['arapuna FO.A.
CypaeBa A.B. - mpenonasarens [IIIK CI'TY umenu ['arapuna 10.A.

PenienseHTsI:
Bnayrpennuit: Ilonosa O.A. - npenogasatens [IIIK CI'TY umenu I'arapuna 10.A.

Buemnuii: KoBansuyk E.fl. - mpenogaBarens Boiciel KBATM(PUKAIIMOHHON KaTeropun
®uHaHcoBo-TexHOJornueckoro komwiemka ®I'bOY BO Caparosckoro 'AY



COILEPKAHHUE

1. MACHOPT PABOUYEM NPOT'PAMMBbI YYEBHOM JUCHUILIMHBI 4
2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCLUILIVHBI 7
3. YCJIOBUSA PEAJIN3AIIMU YUEBHOM JUCIUTLIUHBI 23
4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUA YUEBHOM 25

TV CHUILIAHBI



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 y4eOHOI Harpy3ku cryieHTa 162 yaca, B TOM 4ucIe:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocst 108 yacos;
CaMOCTOSITeNIbHOM paboThl 0OyUarormierocs 54 yaca.



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) 162
O0s3aTesIbHAsI AYIUTOPHAs YueOHasi Harpy3Ka (Bcero) 108
B TOM YHCJIE:

JCKIMH, YPOKH 96
MIPAKTUYECKHE 3aHATHS 12
CamocrosiTejibHas pa6oTa o0yuyariierocsi (Bcero) 54

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
pa3iesioB U TeM caMoCTosITe/IbHAsi padoTa CTyJeHTOB, KypcoBasi padoTa (IpoeKT) 4yacos OCBOCHHMSI | KOMIIeTeHUMI,
¢dopmupoBanu
10 KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
MPOrpamMMbl
1 2 3 4 B
DOU3UKA (nepBblii cemecTp)
BBenenue Oduznka — (yHIaMEHTaIbHAs Hayka O MpHUpoje. EcTecTBEHHO-HAYUHBIM METO]| MO3HAHUS, 2 1 OK 1-9
€ro BO3MOKHOCTH U TPaHULIbI IPUMEHUMOCTH.
EnnHCTBO 3aKOHOB MPUPOJBI M COCTaBa BemlecTBa Bo BcenenHol. OTKpHITHA B QU3UKE —
OCHOBa IIporpecca B TEXHMKE M TEXHOJOTHMU NPOU3BOJCTBA. 3HadeHHE (DUIUKU MpH
ocBoenunu crernuanbaocrteii CITO.
Pa3znen 1. Mexanuka 20 OK 1-9
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 CJIOXKEeHMs] ckopocTed. CpenHsii CKOpPOCTh IpU HEPAaBHOMEPHOM
JBUKEHUH. MTHOBEHHAs1 CKOPOCTb.
PaBHOyCcKOpeHHOE psiMOTIMHEIHOE ABIKEeHUE. Y ckopeHue. CBoOOIHOE MaJIeHue Tell.
CamocrosiTeibHasi padota o0yuarommxest Nel Coobienue o teme: «Marepus, Gopmbl 2 3
€€ JIBI)KEHUS U CYIIECTBOBAHU S
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 8
Jlnnamuka Macca u cuna. Bzaumoneiictsue Ten. 3aKOHBI JUHAMUKH. 2 1
Cwitbl B ipupoze. 3aKOH BCEMUPHOT'O TATOTEHMUS. 2 1
IpakTnyeckoe 3ansitue Nel «VcciieroBanue 3aBUCUMOCTH CUJIBI TPEHUS OT BECa TEJay 2 2
CamocrosiTeibHasi padota o0yuarommxes Ne2 Coobiienue o teme: «VIcKyccTBo U 2 3
IIPOLIECC MTO3HAHMSI
Tema 1.3. Copnepxxanue yuyeOHOIro MaTepuaJia 8
3aKkoHbI Nmmynbe Tena. 3aKkoH cCoXpaHEHUsT UMITYJIbca. PeakTHBHOE JBHIKEHUE. 2 1




CoOXpaHEeHus B

Mexanuueckast pabota. MoniHocTs. MexaHnueckasi SHEprHsl.

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

IPaBUTALlMOHHOM IIOJIE.

3aKOH COXpaHEHUs MMOJHOM MEXaHUYECKON SHEPTUU.

CamocrosiTesibHas padoTa odyuyarwuuxcsi Ne3 Coobuienue no teme: «Pusnka B 2 3

COBPEMEHHOM LIUPKE»

CamocrosiTesbHasi padora o0yuarommxcss Ne4 TpeHUpOBOUHbBIE 3a7aHUA 110 TEMaM 2 3

pazzena 1

Paspnen 2. OCHOBBI MOJICKYJISAPHOI (PM3MKH U TEPMOJAMHAMHUKHI 14 OK 1-9

Tema 2.1. Coaep:xanue yueOHOT0 MaTepHaJia 6
MouJgekyasipaas AToMucTHUECKasi Teopusi CTpoeHHs BeulecTBa. HaOutoeHUst U OMBITHI, HOATBEPXKIAIOIINE 2 1
puzuka aTOMHO-MOJIEKYJISIDHOE CTpPOEHHE BelecTBa. Maccel M pa3mepbl MoJieKynd. TemsoBoe

JBIKCHME 4acTHILl BelecTBa. bpoyHoBckoe nBukeHue. VneasbHbli ras.

Temneparypa kKak mMepa CpeIHEN KWHETHYECKOM IHEPIHMU YacTHULl. YPAaBHEHHUE COCTOSHUS 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 | Bayrpenssis sneprus. Pabora u TernaooTaaya Kak crnocoObl U3BMEHEHUsI BHYTPEHHEN 2 1

DHEPIHUH.

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

CamocrosiTeibHasi padota o0yuarommxes NeS Coobiienue o teme: «llepBblii pycckuii 2 3

akazeMuk M.B. JIoMoHOCOB»

CamocrosiTeibHas padora o0y4yarommxcs Ne6 TpeHnpoBOUYHbBIE 3aJaHMs 110 TEMAM 2 3

paszaena 2

Pa3nes 3. OCHOBBI YJICKTPOANHAMHUKH 18 OK 1-9

Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia 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. Copnepxanue y4eOHOIo MaTepuaJa 6
IHocrosinubiii TOK | [TocTosTHHBIN 5ekTpryecknil TOK. Cita TOKa, HalpsKEHUE. 2 1

DJIEKTPUUECKOE COTPOTUBIIEHNE, 3aKOH OMa Ul y4acTKa JIEKTPUUECKOM LIEMH. 2 1




IIpakTnyeckoe 3ansaTue Ne2 «CO0pKa 3IEKTPUUECKON LN , U3MEPEHUE CUIIBI TOKA 2 2
HANPSDKEHUS Ha €€ Pa3IMYHBIX ydacTKax»
Tema 3.3. | Conep:xaHue y4eOHOIro MaTepuaja 8
MarnuTHoe mojie | MarHuTHOe I0JIE M €r0 OCHOBHBIE XapaKTEPUCTUKHU. JleWicTBUE MAarHUTHOrO MOJS Ha 2 1
MIPOBOJHUK C TOKOM. 3aKOH AMIepa.
DJNEKTpOABUTaTENb. SIBIEHNE AIEKTPOMArHUTHOM MHYKIIUH. 2
CamocrosiTejibHast padoTa odyuarwuuxcsi Ne7 Coobuienue mo teme: «Anape 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 1-9
Tema 4.1. Coaep:xxanue yue0HOro MaTepHuaJia 4
Mexanuyeckue CBoOonnbie konebanus. Ilepwox, wacrota w amrmuTyga kosieOanuii. [apMoHMYecKHe 1 1
KOJ1e0aHus U KosieOaHusl. MexaHu4ecKre BOJHBI M MX BUIbL. 3BYKOBBIE BOJHBI. YIIBTPAa3BYKOBBIC BOJHBI.
BOJIHBI VYbTpa3ByK U €ro UCHOJIb30BaHUE B MEIULIMHE U TEXHUKE.
IIpakTnueckoe 3ansaTHeNe3 «3yuenue koneGaHUi MaTEMaTHUECKOTO MasiTHUKAY 1 2
CamocrosiTeibHasi padota o0yqarommxest Ne9 CooOuienue no teme: «Pusnka u 2 3
MY3BIKaJIbHOE HCKYCCTBO
Tema 4.2. Coaep:xanue yueOHOTro MaTepuaJia 2
uekTpoMarHuTH | CBOOOIHBIE BJIEKTpOMAarHUTHbIE KosnebaHus. KonebaTenbHbl KOHTYp. DJIEKTPOMAarHUTHOE 2 1
ble KoJie0aHus U noJie. DNeKTpOMarHuTHbIE BOJIHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.
BOJIHBI
Tema 4.3. Conep:xxanue yueOHOro MaTepuaJia 6
CaeroBble BOJIHBI | Pa3zBuTHE npeCcTaBICHNUN O IPUPOE CBETA. 3aKOHBI OTPAYKEHHSI U TIPEIIOMIICHHSI 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 1-9
Tema 5.1. Copnepxxanue yuyeOHOro MmarepuaJia 2
KBanToBbIe KBanTomas runoresa [lnanka. @orosnexkrpudeckuit 3G exT. 2 1
CBONCTBA CBeTa
Tema 5.2. Conep:kanue y4eOHOT0o MaTepuaJia 4
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dusuka atoma

Monenu crpoenus aroma. OnbiT Pesepdopaa.

CamocrositeibHas padora odyuarommxcst Nel2 Coobuienue no teme: «®Puznueckue 2
METO/Ibl UCCIIEIOBAHNS TAMSTHUKOB UCTOPUH, APXUTEKTYPbl MU IPOU3BEICHUN NCKYCCTBA»
Tema 5.3. Copaeprxxanue y4eOHOIo MaTepuasa 4
®usuka aToMHOro | CocraB ¥ CTpOCHHE aTOMHOTO sijipa. PaaroakTHBHOCTb. 3
Aapa u PagnoakTvBHBIE M3Iy4yeHHS M WX BO3JCHMCTBUE Ha XUBbIE OpraHusMmbl. Jlpyrue ¢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 XuMuyeckas KapThHa MHMpa Kak COCTaBHAs 4acThb €CTECTBEHHO-HAyYHON KapTUHBI MHpA. 2 OK 1-9
Ponb XxuMmuM B JKU3HH COBPEMEHHOro 0OIecTBa. XHMMHUYECKOE COAEpKAHHE YueOHOU
JuciuiuinHel - «EcrecTBO3HaHue» mpu  ocBoeHuH crnenuanbHocTedl CIIO  commanbHO-
SKOHOMHMYECKOTO ¥ TYMaHUTapHOTO Mpoduieil npodeccruonaibHOro 06pazoBaHusl.
Pa3nea 1. O01as u Heopranuyeckasi XuMms 21
Tema 1.1. Copepxanue yueOHOIro MaTepuaa 2
OcHoBHBIE [Tpenmer xumuu. BemectBo. AToM. Mosekyna. XUMHUECKUNA 3IEMEHT U (OPMBI €ro 2
TOHATHS U cymecTtBoBaHusl. [IpocThie u cnoxHbIe BemecTBa. U3mepenne Bemecrsa. OCHOBHBIE 3aKOHBI
3aKOHBbI XUMHUH xumMuH. Macca aToMoB U MoJieKyl1. OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJISIpHAs! MacChl.
Komnuectso BemecTsa. [loctosanasABoranpo. MosnsipHast Macca. 3akoH ABOrazpo.
MousipHblii 00BEM Ta30B.
Tema.l1.2. Copepxanue yueOHOIro MaTepuasa 2
Hepuoanyecknit | Otkportue [leprnoaudeckoro 3akoHa. [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB /. 2
3aKO0H U N. Menneneesa. 3nauenue Ilepnonnueckoro 3akona u [leproauueckoi cuctemsl
IMepuonnueckas xummuueckux sneMeHToB [I. V1. MenaeneeBa ais pa3BUTHS HAYKU U IOHUMaHUS XUMHYECKOI
cucTremMa KapTUHBI MUpA.
XHMHYECKHX
3J1IEMEHTOB
J.U. MenneneeBa
Tema 1.3. Conep:xaHue y4eOHOIro MaTepuaJia 3
Crtpoenne Xumnueckue cBA3u. KoBaneHTHas CBsA3b: HENOIsApHAs U nojsipHas. Monnas cBsa3b. Katnonsl 2
BellecTBa. Y aHMOHBL. MeTainueckas cBsi3b. BogopoaHast CBA3b.
XuMHnuyeckue [TonsiTHE 0 XUMUYECKOU peakuu. TUIbl XUMHUYECKUX peakiuid. CKOPOCTh Peakiuu u
peaknuu (akTOpHl, OT KOTOPBIX OHA 3aBUCUT. TemnoBoi ekt XuMuyeckoi 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 Poccuiickont Penepanun»
Tema 1.4. Coaeprxkanue yueOHOro MaTepuaJa 6
Bopa. PacTtBopbl. | ®u3nyeckue W XMMHYECKHE CBOMCTBA BOJABl. Boma B mpupoae, ObITy, TEXHHKE M Ha 2

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

OrnpecHeHnue BoAbl. ArperatHble COCTOSIHHSI BOJbI U €€ MEpPEeXOJbl U3 OJHOTO arperarHoro

COCTOSIHUS B JIpyroe. PacTBopeHue TBepIbIX BELIECTB U I'a30B. 3aBUCUMOCTb PaCTBOPUMOCTH

TBEpPABIX BEUIECTB M ra3oB OT TeMIiiepaTypbl. MaccoBas J0Js BELIECTBA B pacTBOpE Kak

c1oco0 BBIPAYKEHUSI COCTAaBa PacTBOpA.

CamocrosiTebHas padora odyuarmmxcesi Ne2 CooOrmienue 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 ¥ ux | CamocrositesibHasi padora Ned CooOirieHue 1mo 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. O6mue ¢puznyeckue 1 XuMudeckue cpoiictsa metayuioB. Hemeransl. O0uue 2
HeMeTaJJIbI ¢du3nyeckre U XMMUYECKHE CBOMCTBA MeTaIIOB. BaxkHele coeAMHEHUs] METAIIJIOB U

HEMETAJUIOB B IPUPOJIE U XO3AWCTBEHHON JIEATEIIbHOCTH YEJIOBEKA.

CamocrositeibHas padora NeS TpeHupoBoUHbIE 3a1aHU 110 TEMaM paszaena | 1

Pa3nen 2. Oprannyeckasi XumMusi 20 OK 1-9

Tema 2.1. Conep:xanue yueOHOTro MaTepuaJia 13
Oprannyeckue OCHOBHBIE TIOJIOKEHHUSI TEOPUU CTPOCHUSI OPraHMUECKUX CoeMHEeHn. MHOrooOpasue 2
COCAMHECHUSA OpraHnvecKkux coeqrHeHui. [lonarue nzomepun.

CaMmocrosiTeibHasi padota o0yuarommxest Ne6 Coobiienue o teme: «Mcropus 1

BO3HHUKHOBEHUS U Pa3BUTHSI OPraHUYECKON XUMUI»

VYrnesopoponasl. IIpenenbHble 1 HENPEAEIbHBIE YTIEBOAOPOABL. Peakiius noaumepusanui. 2

[TpuponHbIE HCTOYHUKH YTIEBOJOPOAOB. YTIEBOAOPOABI KAK OCHOBA MEXAYHAPOAHOIO
COTPYAHMUYECTBA M BAKHEUITNI HCTOYHUK popMupoBanus Oromkera PO.
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Kucnopoaconepsxkaiue opranuueckue seniectsa. IlpeacraBurenu KUCI0pOACOAECPKALIMX
OpPraHUYECKHUX COCIMHEHUN: METUIIOBBIM U 3TUJIOBBIA CIIMPTHI, IIULEPUH, YKCYCHas
KHCIOTa. JKUPBI KaK CI0KHBIE Y(UPHI.

CamocrosiTesibHas padoTa odyuyarmuxcsi Ne7CoolmieHue mo teme: «Kupbl Kak MpoayKT 1
MUTAHNUS ¥ XUMHUYECKOE ChIPHE)
A3oTcoepKaliiue OpraHudeckiue COeTMHEeHUsI. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u 2
Oouosornyeckast GyHKIHsI O€TKOB. YTIICBOIBI.
CamocrosiTesbHas padoTa odyuarwmuxcst Ne§ Coob1ieHue mo TeMe: «YTJIeBOIbI U UX 1
POJIb B )KUBOW IPUPOJIEN
CamocrosiTeibHas padora odyuarommxcsi Ne9 TpeHupoBouHbIe 3a1aHUs pa3zielia 2 TEMBI 2
2.1
Tema 2.2. Conep:xanue yueOHOTr0 MaTepHaJia 9
XuMHS U )KM3Hb XUMHUS U OPraHU3M YeloBeKa. XUMUYECKUE TIEMEHTHI B OPraHU3ME UeIOBeKa. 2
Oprannyeckue U Heoprauudeckue BerecTBa. OCHOBHBIE KU3HEHHO HEOOXOIMMBbIe
COeMHEHUS: OCNKHU, YTIIeBObI, )KUPbI, BATAMUHBL. YTIEBOIbI — IJIaBHBIA UCTOYHHUK
SHEpPruM opraiusma. Poib KUpoB B opranusme. X0JIECTEPUH U €r0 POJib B 310POBbE
yenoBeKa. MUHepallbHbIE BEIIECTBA B MPOAYKTAX MUTAHUS, TUIIEBHIE T00aBKH.
COanancupoBaHHOE MUTAHUE.
CamocrosiTeibHasi padota o0yuarommxest Nel0 CooOmienue no teme: HexBaTtka 1
IIPOJIOBOJILCTBUS Kak Iiio0aabHas mpobjiemMa yeloBeyecTBa U MyTH €€ PeLIeHUs
Xumus B 6bITy. Boga. KauecTBo Boabl. Motomiue u unctsmue cpencrsa. [Ipapuna 2
0e30macHoi paboThI CO CpeICTBAMH OBITOBOM XUMUU. MemkcecCHOHHAS aTTeCTaAlus
CamocrosiTeibHas padora odyuarwmmxcsi Nell Coobmienue no teme: «CpeacTBa TUTHEHBI 1
Ha OCHOBE KHCJIOPOJO0COAEPKAIUX OPraHUYECKUX COCTUHEHUI
CamocrosiTeibHas padora odyuarwmmxcst Nel2 Coobmienue no teme: «CHHTETUYECKUE 1
MOIOIIHME CPEJICTBA: JOCTOMHCTBA U HEIOCTATKI
CamocrosiTeibHas padora o0yuarommxcst Nel3 TpeHrupoBouHbIe 3a1aHus pa3jiena 2 TEMbI 2
2.2
BUOJIOT'USA
Pasjen 1. BuoJjioruss — cOBOKYNHOCTH HAYK 0 KMBOI pUpoJe.
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia 4 OK 1-9
Bunonornsa — JKusas npupona Kak 00bEKT U3yueHHsI OMOJIOTHH. MEeTO bl UCCIIEAOBAHMS XKUBOU TIPUPOIBI 2
COBOKYIHOCTH B Onosoruu. OnpeaeneHue KU3HU (C MPUBJICUYEHUEM MaTepuaa u3 pasaesioB GU3NKU U

HAYK 0 KUBOH

XUMHH). YPOBHU OPraHU3alMH KU3HU.

13




npupoae. CamocrositeibHas padora odyuarommxcest Nel CooOmienue o reme: «B.J. Bepnaackuii u
MeTtoabl ero yuenue o ouocdepe»
HAY4YHOI'0
MO3HAHUSA B
Onosioruu
Pa3zgen 2. Kiaerka
Tema 2.1. Conep:kanue y4eOHOT0 MaTepuaJia 12 OK 1-9
OcHoBHBIE Knerka - crpykTypHO-(QyHKIMOHANbHAs (dJIEMEHTapHas) eIuHuna >kKu3Hu. HMcropus 2
N0JIOKeH U u3yueHust kietku. CrpoeHue KieTkd. [IpokapHOTBl M 3yKapuOThl — HU3LIME M BBICIINE
KJIETOYHOM KJIETOYHblE OpraHu3Mbl. OCHOBHbIE CTPYKTYpHbIE KOMIIOHEHTHl KJIETKH JYyKapuoT.
Teopuu Knerounoe saapo. @yHkuus sapa: XxpaHeHHEe, BOCIPOU3BEICHUE U NTepejada HacaeICTBEHHON
UHPOpPMALIUK, PETYISIUS XUMHUYECKOW aKTUBHOCTH KieTkd. CTpykTypa W (QyHKIUU
XpOMOCOM. AYTOCOMBI U IIOJIOBbIE XPOMOCOMBI.
IIpakTnyeckoe 3ansaTue Ne6 CpaBHEHHE CTPOCHHUS KJIETOK PaCTEHUI U dKUBOTHBIX. 2
Tema 2.2. Heopranuueckue BemiecTBa B cocTaBe KJIETKU. Poib BOABI 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 o0yqarommxest 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 U €r0 3aBUCUMOCTh OT KJIETOYHBIX (POPM KHU3HH. 2
u 0axtepuodarn | Bupycsl — B030yauTenn MHGEKIMOHHBIX 3a00seBaHuil; OHATHE 00 OHKOBHpYcax. Bupyc
ummyHoaeuimta yenoseka (BUY). Ilpopunaxkrruka BUY-undexumn.
CamocrositebHas padora Ne3 TpeHupoBouHbIe 3a1aHUs K TeMe 1,2 2
Paznen 3. Opranusm OK 1-9
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 0COOEHHOCTEH KMBBIX OpraHu3MoB. [leneHue
KJIETKH — OCHOBA pOCTa, Pa3BUTHs U PA3MHOXKEHUS OpPraHU3MOB. becronoe pa3MHOXKEHHE.
[TonoBoit mpomecc u moJ0BOE pa3sMHOKeHHE. OTIONOTBOPEHHE, €ro OHOIOTHYecKOoe
3HaueHue. [loHsaTne 00 MHIMBHAYyaJIbHOM (OHTOTEHE3), SMOPHUOHAIBLHOM (IMOpHOTEHE3) U
noCTAMOPHOHAIBHOM pa3BUTHU. VIHAMBHIyalbHOE pPa3BUTHE YEIOBEKAa U €ro BO3MOXKHBIC
HapyIICHHUS.

Tema 3.2. Oomme | OOmue mnpeACTaBICHUS O  HACIHEACTBEHHOCTH M M3MEHUMBOCTU. ['eHeTmyeckas 2
NMpeACTABJIEHUsI 0 | TEPMUHOJIOTUSL M CUMBOJIMKA. 3AKOHOMEPHOCTH HacienoBanus. HacienoBanue npu3HakoB y
HacJeACTBeHHOCT | yenoBeka. [lonoBbie xpoMocoMmbl. CreruieHHOe ¢ MojoM HacinenoBaHue. HaciencrBeHHble
H " 00JIe3HU YeoBeKa, UX MPUYHHBI U npoduiiakTuka. CoBpeMEHHbIE MPECTABICHUS O TeHE U
H3MEHYNBOCTH. reHoMe. ['eHeTWYEeCKHME 3aKOHOMEPHOCTH H3MeH4mBOCTH. Kiaccudukanus ¢opm
M3MEHYUBOCTU. BiusiHue MyTareHoB Ha OpraHi3M 4elOBeKa.
Tema 3.3. IIpenmer, 3anaun U1 METOIBI celeKIUU. ['eHeTnuecKkue 3aKOHOMEPHOCTH CEJIEKLIMU. Y YEHUE 2
IIpenmer, 3amaun | H. 1. BaBunoBa o 1eHTpax MHOrooOpaszus M IMPOUCXOXKIACHUS KYJIbTYPHBIX PaCTEHUH.
U METOAbI buorexHonorus, ee TOCTHKEHUS, IEPCTIEKTUBBI Pa3BUTHUA.
CeJIeKIMH.
Pasznea 4. Bun
Tema 4.1. Conep:xanue yueOHOTro MaTepuaJia 10
IBOJIOLHOHHASA DBOJIOIMOHHASA TEOpHUsSl U €€ POojb B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM 2 OK 1-9
Teopus. KapTuHbl Mupa. Bupa, ero kpurtepuu. [lomymsamus kak CTPpYKTypHas €IWHHUIIA BUJA U
sBomonnu. CunTteTrndeckas Teopus sBomonuu (CTD). [IBukyiiue CHIIBI 3BOJIOLUU B
cootrBerctBuu ¢ CTD. Pesymprarel sBomtonmu. CoxpaHEHHE MHOTO00Opas3uwsi BHUIIOB Kak
OCHOBa yCTOMUYMBOTO pa3BuTHs Ouocdepsl. [IpuunHbl BeIMUpaHus BHIOB. broiorndeckwuii
nporpecc 1 OMOJIOTHYECKUH perpecc.
IIpakTuueckoe 3ansaTue Ne7 Onucanue ocodeit Buaa no MophoIorudecKkoMy KpUTEPHIO. 2
CamocrosiTeibHass padora odyuarommxest Ne4 Pedepar no nampasieHuto: Poib jKHUBBIX 2
OpraHMU3MOB Ha MPUMEPE ECTECTBEHHON U UCKYCCTBEHHON SKOCHUCTEMBI.
Tema 4.2. VYcioxHEeHNe )KUBBIX OPraHW3MOB Ha 3€MJI€ B MPOLECCE 3BOJIONHUH. AHTPONOTE€HE3 U €ro 2
I'mnoressbl 3aKOHOMEpPHOCTU. JloKazaTrenbcTBa pPOACTBA YEJIOBEKA C MIIEKOMUTAIOMIMMHU KUBOTHBIMH.
NMPOHMCXO0KIEHUSI Dkonoruyeckue (hakTopbl aHTPONOreHe3a: YCIOKHEHHE MOMYJISALUOHHOW CTPYKTYphl BUIA,
JKM3HU. W3TOTOBJICHHE OPYIUU TpyJa, MEepexXoi OT PACTUTEIBHOTO K CMEUIAHHOMY THUIlY MUTAHUS,

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

CamocrosiTesbHasi padora od0yuarommxcst NoS5 TpeHupoBouHbIe 3a/1aHus 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 1-9
(pakTopbI ouocdepe. IDkomornyeckne QGaKTOpPbl, OCOOEHHOCTH WX BO3JICHCTBHA. DKOJOTHYECKAs
XapaKTepUCTHKA BUJA.
Tema 5.2. Lenu nutanust, TpoPuvecKkrue ypoBHU. brOreomeHos Kkak 3kocucTema. 2
IHonsitue 06
IKOJIOTHYECKHUX
cUcTemMax.
Tema 5.3. Yuenne B. U. Bepranckoro o 6uocdepe. Pois xuBbix opranuzmoB B 6uochepe. buomacca. 2
Buocdepa - buonorundeckuit KpyroBoport (Ha npuMepe Kpyropopora yrieposa). OCHOBHbIE HAIIpaBJICHHS
rjiodajabHas BO3/ICUCTBUS uenoBeka Ha Ouocdepy. EcTecTBeHHBIE M HMCKYCCTBEHHBIE HSKOCHCTEMBI.
IKOCHCTEMA. Tpancopmanusi €CTeCTBEHHBIX 3KOJIOTMYECKUX cucTteM. OCOOEHHOCTH arpo3KOCUCTEM
(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
JTUCLHUTIJIMHBI

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

Peanuzanuss mnporpaMmbl  JUCHUIUIMHBL  TpeOyeT Haauuusg KaOWHeTa
€CTECTBO3HAHUA [JIsl MPOBEJCHUS 3aHATUH JIEKIIMOHHOTO THUIIA, MPAKTUYECKUX
3aHATHI, B TOM YHCIE TPYINIOBBIX, WHIWBUIYAIbHBIX, MUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAILIMH, TEKYIEr0 KOHTPOJIA U MTPOMEXKYTOUHOM aTTECTaI|H.

O6opynoBaHue:

- pabouee MecTo MpernoaaBaTes;

- cHelUaJM3upoBaHHas MeOenb (CTOJNBL, CTYJIbsl IO KOJUYECTBY
o0yyJaromumxcs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTBa OOyUCHHS:

- pabouee MecCTo meIarora ¢ MOJIEMOM;

- 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,
oOecleynBaIIMe 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. Xumms [a6puensa O.C., Octpoymo U.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., Octpoymo 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.
O6mieobpaszoBatenbHas noarotoBka 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 gom.- M.: FOpaiit, 2019.-
355c¢.- (Ilpodeccuonanproe oopazoBanue) https://urait.ru/book/

JlonosiHUTEIbHBIE Y4eOHbIe U3IaAHMS
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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: y4eOHHUK U MPAKTUKYM IS
cpennero mnpodeccuoHanbHOro o6OpazoBanuss / M. C. CmupuoBa, M. B.
Boponenko, T. M. CmupHoBa. — 2-¢ u3n. — MockBa: UszmarensctBo HOpaiit,
2020. — 332 c. — https://urait.ru/book/

HNuTepHeT-pecypcsnl

6. www. class-fizika. nard. ru («KmaccHas mocka st JTF0OO3HATETBHBIXY ).

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

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 (QekTpoHHasi OMOIMOTEKA 10 XUMHUH).

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

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

16. www. biology. asvu. ru (Bcs 6uosnorus. CoBpeMeHHasi OM0JIorus,
CTaThH, HOBOCTH, OMOJIMOTEKA).

17. www. window. edu. ru/ window (EauHoe okHO gocTyna K
oOpa3oBatenbHBIM pecypcaMm MHTepHeTa 1o OMOJIOTHH).

MeToauyeckue ykazaHusi s o0y4allIUXCsi 1O  OCBOEHHIO
AUCHHUTITHHBI

18. Meroanueckre yka3aHus IS BBITIOJHCHHS TPAKTUIECKUX PadoT.

19. MeTtomuveckue yKka3aHusl JJIsl BBITOJIHEHUS 3aJJaHA CaMOCTOSTETHHBIX
pabor.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI 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 COLHMAJIbHYIO 3HAYMMOCTb CBOEU
Oynyiei nmpodeccuu, TPOSBISITh K HEH yCTOWYUBBIN HHTEPEC.
OK 2. Opranu3oBblBaTh COOCTBEHHYIO JI€SITEIBHOCTh, BBIOMPAThH
TUIIOBBIE METOJbI M CHOCOOBI BHIOTHEHUS MpodeccnoHalbHbIX 3a/ad,
OLIEHUBATh UX YPPEKTUBHOCTH U KAYECTBO.
OK 3. Ilpunumarp pemieHHs B CTaHJAPTHBIX M HECTaHJAPTHBIX
CUTYaIUsX U HECTH 3a HUX OTBETCTBEHHOCTb.
OK 4. OcymecTBisiTh MNOUCK M HCIOJb30BaHHE HHPOpPMAIUH,
HeoOXoauMou 1l 3(DPEKTUBHOTO BBITIOJHEHHUS MPOPECCHOHATBHBIX
3aja4, mpo(ecCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.
OK 5. Hcnonb3oBatk nHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B MPO(HECCHOHATILHON JEATEIbHOCTH.
OK 6. Paborate B kosutekTuBe, 3((PEKTUBHO OOMIATHCA C KOJIJICTaMH,
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 CaMOOOpa3oBaHUEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIIEHNE KBATH(UKAIIUH.
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, MPHUPOJbl U O0OIIecTBA, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaclTabax

Bcenennoli;
— BIIQJICHUE 3HAHUSMH O HanboJiee BAXKHBIX OTKPBITUSAX U JOCTHKEHHIX
B 00JIaCTH €CTECTBO3HAHUS, MOBIUSABIIMX Ha SBOJIIOLUIO TPEACTaBICHUI
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, PAIIMOHAIHFHOTO MPHPOIOIOB30BAHMS, & TAKKE
BBITOJIHEHUS POJIM TPAMOTHOT'O MOTPEOUTENS;
— c(hOPMHUPOBAHHOCTh TPEICTABICHUN O HAYYHOM METOJE TO3HAHUS
MIPUPOJBI U CPEJICTBAX M3YUCHHS] METaMHpa, MAKPOMHUPA U MHUKPOMHDA,
BJIaJICHNE TPUEMaMH €CTECTBEHHO-HAYYHBIX HAOIIOJICHHA, OIIBITOB,
MCCIIEIOBAaHHM U OLIEHKH JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyIbTaTOB;
— 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 pe3yabTaToB
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
aTTecTaluu 2 ceMecTpa:
BBITNIOJTHEHHE
KOMIUIEKCHOT'O 3aJJaHUs
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UCTOYHUKM HMH(POPMALUU [UId TOATOTOBKM COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCUTKCS K coolmenusm CMU, comepxkaimmm HayqHYIO
nH(pOPMAIIHIO;

- c(OpPMUPOBAHHOCTH yMEHHI HOHMMATh 3HAYUMOCTb
€CTECTBEHHOHAYYHOTO 3HAHUS JJISI KaXKJIOTO YEJIOBEKa, HE3aBUCUMO OT
ero npoecCHOHANBHONW NEATEIBHOCTH, Pa3anyaTh (akThl U OICHKH,
CpaBHUBATh OLIEHOYHBIC BBIBOJABI, BHUJIETh HUX CBS3b C KPUTEPHIMHU
OLICHOK M CBSI3b C KPUTEPUSIMH C OTPEIEIIEHHON CHCTEMOM IEHHOCTEH.

4.2. MDoH] OLEHOYHBIX CPEACTB Js1 TNPOBeAEHHUSI TNMPOMEKYTOUHOM
aTTecTaluu 00y4alouuXxcs Mo AMCIUIJIMHE

Iloxa3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHi/i
Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHGTGHHHﬁ, OIMHMCAHUEC IIIKaJl
OLICHHUBAHHA COACPIKATCA B IIPUITOKCHUHA 1.

KoHTpoJsibHbIE M TECTOBBIE 3aJaHNS
KonTponbsHbie 3a1aHus coAepkarcs B MPUIOKEHUU 1.
MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OINPEACIAOINAE IMPOLEAYPbl OLECHUBAHUSA
3HAHMM, YMEHUH, XapaKTepU3yOIuX (OPMUPOBAHUE KOMIIETEHIIUMA, COAEpKaTCA
B MIPUJIOKEHUU 1.
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Ipuioxkenne 1
KoHTPO./IbHO-01leHOYHBIE CPeICTBA
715l IPOBEIEHUSI MPOMEKYTOYHOI aTTeCTAIMHU M0 TUCIUIIHHE
OVY /.11 EcrecTBO3HAHUE

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

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJIHEHNUS 3a1aHU

OueHuBaHue pe3yiabTaTOB  BBINOJHEHUS 33JaHUM  MPOMEKYTOYHOM  aTTecTaluu
OCYIIECTBIISIETCS Ha OCHOBE CJICIYIOUIUX MPUHIIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHU,
MPAKTUYECKOTO OIBITa, OOIMHUX U MPO(ECCHOHATHHBIX KOMIIETEHIIUH, MPOIEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOZI€ BBIIIOJHEHUS 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 BBIMOJIHEHMs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOTHOKPATHBIX OIEHKAX YPOBHS c(HOPMHPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00ydJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJIHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ MHTETPATUBHO  OIEHUBAThL oOmMEe ©  NpodecCHOHATbHBIE  KOMICTCHIIHU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodecCHOHAIbHOW OpHEHTAlWd WU [PeIroYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIN aTTECTALIUIO.

[Ipy BBIIOSHEHUH NPOLEAYP OLEHKU 3aJaHUW HCIOJB3YIOTCSA CIEAYIOIIME OCHOBHBIE
METO/IbI:

- METOJI pacueTa MepBUYHBIX OAIIIOB;

- METOJ1 pacueTa CBOJHBIX OAJIIOB.

Pe3ynbTaThl BBINOJIHEHUsS 3aJaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas MIKaia JUIsl OLIEHUBAHUS pe3yJbTaToB O0YUEeHHUS.

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

TEOPETHYECKOI0 U MPAKTUYECKOI0 3aJaHNsl,
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 nBukeTcst paBHOMEPHO U MPSMOJIMHENHO (WM TOKOUTCA), €CJIM HAa HETOo He
JNENCTBYIOT JpyTHe Tena (WM JEHCTBUE IPYTHX 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 CHJIAMHU PaBHBIMU 10 a0COTIOTHOMY 3HAYCHUIO,
HalpaBJIEHHBIMU BJI0JIb OJHOU MPSMOM U MPOTHUBOINOJIOKHBIMU IO HAlPaBJIEHUIO.
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 IOAHSTb Ha BBICOTY 2 M, YTOOBI OH oOJsiafasl 3Heprueit 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 usmepsiercs KoaQpGUUHUEHT 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 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) maBiieHuUE JbJa

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.PaccrabTe KOO PHUIMEHTHI H OIpenenuTe CyMMy K03 (HUIIMEHTOB B ypaBHEeHUH peakimu: K
+ 02 =K20

A)5

b)3

B) 2

7

15. IIpocTbIM BEILIECTBOM SIBIISIETCS:

A) oxcua Marus b) ¢ropoBomoposn

B) Bona I) #ion.

16.Kakast u3 runores B Oonblieil crenenu noareepxkaaer, uro JJHK sBusercsa renernueckum
MaTepuaioM KIETKU?

A) JHK cocTtouT u3 4eThIipex BUAOB HYKJICOTHAOB, TO3TOMY CIIOCOOHA XpaHUTh HH(POPMAIHIO;
b) B comarndeckux kierkax konmdectBo JJHK BaBoe OombIie, yem B rameTax;

B) V¥ xaxnoii ocoou JTHK nuauBuayanbsHo o cBOEH HyKJICOTUIHOM MOCIIEA0BATEIbHOCTH.

17. OCHOBHBIM HAayYHBIM METOJIOM MCCIICOBAHUS B CAMBI PAaHHUI MEPHO Pa3BUTHS OHOJIOTUN
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') sykapuoTHUYeCKUil TUII CTPOEHUSI KIIETKH
b) TeninokpoBHOCTH J1) HacneCTBEHHOCTh

B) oO6meH BerecTs E) paznpaxumocTb

19.I1pu perukaruu mosekynsl JJHK oGpaszyercs:

A) HUTB, pacniaBLIasiCA Ha OT/AEIbHbIE (PparMeHThI TOUEPHUX MOJIEKYJ

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 konupyrorcs kogonom TI'T, o B JIHK emy cootBeTcTByeT
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 crcTeMBbI 00J1a71al0T BEICOKOM CTETIEHBIO OpraHU3aIlnH

B) B He:xMBOM IIpUpoJie HE BCTpEUaeTcs BHICOKAs CIOKHOCTh OPraHU3aLUN CUCTEMBbI
23.113 nepeyucieHHbIX XMMUYECKUX COEANHEHUH OMONOIMMEPOM SIBIISETCS:

A) PHK; b) kpaxmau; B) dpyxkro3a.
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24.CBs131, KOTOpbIE YIEP)KUBAIOT MEPBUUHYIO CTPYKTYPY MOJIEKYJIbI OeliKa, Ha3bIBAIOTCS:

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

B 3apanusix 26-29 BpiOepuTe TPH BEPHBIX 0TBETA M3 IIECTH. 3aNIMIINTE BIOPAHHbIE 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 MEX/TY KJIACCAMH OPTaHUYECKHUX BEIIECTB U XUMUYECKUMHU
dbopmynamu
A) cnupt 1) CH4
b) mpenenbHBI yrneBogopos 2) C2H4
B) xapOonoBas kucioTa 3) CH30OH
[') 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
COOTBETCTBYIOIYIO O3UIMIO U3 IPABOI0 CTOJIOIA U BIIUCATh MOJIYYEHHBIN OTBET B TAOIUILY.
[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 OCOOSMU OJHOTO BUA
A) abuoTnueckuii
b) 6uotnueckuit
B 3aganun 30 Heo0X0AMMO YCTAHOBHMTH NPABUJILHYIO I10CJI€10BATEIbHOCTD IeHCTBHIA.
30. PaccraBbTe nepeynciieHHbIE COOBITHS B XPOHOJIOTMYECKOH MOCIEI0BATEIbHOCTH.
A)M300peTeHne 3J1eKTPOHHOTO0 MUKPOCKOTIA.
b) OtkpsiTHE pbOCOM
B) U300peTeHne cBETOBOTO MHUKPOCKOTA
I') YTBepxaenue P.BupxoBa o MosiBIeHUN KaXKI0M KIETKHA OT KIETKH
[1) llosiBnenne kinerounoi reopun T. lIBanna u M. Illneiinena.
E) [lepBoe ynorpebnenue TepmuHa «kiaetka» P. ['ykom.

IIpuMepHbIe NPaAKTHYECKUE 3aJaHNS
3agaun
Yacth «DPU3NKa»
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1. ABTOMOOWIb yAalseTcsl OT MOCTa, ABUTAsCh PABHOMEPHO M MPSIMOJUHEHWHO 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, mpoezxaeT 20 M 3a 2¢. Omnpexaenure, Kakoil MyTh OH
MpOEAET NP ABUKEHHUH C TOM k€ CKOpocThio 3a 10c, 20c?

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

4. Yemy paBHa cuJia TPEHMS, €CIIM MOCTE TOT4YKa Baron maccor 20 T ocranoBuiics depes S0 c,
PO IpU 3TOM paccTosiHue 125m?

5. Yepe3 CKOJIBKO BpPEMEHH OCTAaHOBHUTCS aBTOMOOWJIb Maccor 1000 kr, ABWXKyHIUHCA €O
CKOpPOCTBIO 72 KM/, €CIM BBIKJIIOYUTH ABUTATENb? CpeaHsisl CHila CONPOTUBICHUS TBUKEHUIO
0,2 xkH.

Yacrb «XuMus»

1.CkObKO MOJICH COCTABIISIOT M CKOJIBKO MOJIEKYI cojiepskat 8 T kucioposa 0,7?

2.CKOJIBKO MOJIEH COCTABIISIOT U CKOJIKO MoJieKyl coaepxar 180 mu Boast 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 YCIOBUSAX 3aHUMAIOT 7T a3ota N ,?

Yacrb «buoJsorus»

1. VY KponMkoB cepas OKpacka IIEPCTH JOMUHHUPYET HaJ 4epHOil. ['oMO3uUroTHyro
CEPYIO KPOJIBbUYMXY CKPECTHIIM C YEpHBIM KposinkoM. Kakumu OynyT kpospyara?

2. Y MOpCKHX CBHHOK Y€pHas OKpacka IIepCcTH JOMHHHUPYET Haj Oenoil. CkpecTiiiu
JIByX T€TEPO3UTOTHBIX caMlia U caMKy. Kakumu OynyT ruOpuisl epBoro nokoiaeHus?

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 JOMUHUPYET Haj kenTou. [lepeonsunnum 1Ba
pacTeHus C KpacHOW OKpAcCKOH IJIOJOB: OJHO OBLJIO TOMO3UTOTHBIM, JPYTrO€ T'e€TePO3UTOTHBIM.
Pacrenus ¢ kakuMu 1104aMH BBIPACTYT B IEPBOM IOKOJIEHUN?

5. I'en paHHero co3peBaHMs SIMMEHsSI JIOMUHUPYET HaJ No3aHecnenoctero. Kakoe
MOTOMCTBO MOXXHO OXHUJAaThb OT CKPELIMBAaHUS SUYMEHS pPAHHETO0 CO3pPEBaHUS 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 cuuTaeTCs MPaBUIIbHBIM, €CIIU:
- [IpY OTBETE Ha BOIIPOC 3aKPBITOM (JOPMBI C BHIDOPOM OTBETA BbIOpaH MPaBUIIbHBIN 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 YCTAHOBJIEHUE COOTBETCTBUS, €CIM CONOCTABIIEHUE MPOU3BEICHO
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. «BceneHHnast 4 ee 3BOIIOLIUS) 1 1*0,1
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Xumust 10 1
7 Paznmen 1. «O06mmas u HeopraHuuecKas XuMUs) 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. IlpoucxoxieHue 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 3a1aHuI0 YacTu «DPu3nka» | 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 0hOpPMIICHO ¢ HE3HAYUTEITbHBIMUA HETOYHOCTSIMU, 0,1
MIpeJICTaBJICHbI He Bce (DU3NUECKIE BETUYHHBI
- 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
MCIIOJIb3YEMBIX B PEIICHUH 33191
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4U , TOMyIIeHa | 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/1a4uu
- JomnyiieHo 2 u 6oyee HETOYHOCTH TTpU 0003HAYEHUH CHMBOJIOB 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 BETUYNH B MeXTyHaApOTHYIO CUCTEMY
enunull (CH); 3anuce HeOOXOAUMBIX PU3NUECKUX HOPMYIT;
MaTeMaTHYeCKU pacueT mo Gu3ndeckoil popmymne
- QJITOPUTM PENICHHS 3a/1a9U OTCYTCTBYET 0
4 IHepeBox enHul u3mMepenust GU3MYECKMX 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)
- nomyiieHa | omuOKka nmpy MpOBEICHUH pacyeTa MepeBoia 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 €AMHUL] U3MEPEHUs
¢busnueckux BennynH B MexayHapoanyto cuctemy eaunui (CH)

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
CYIICCTBYIOLIETO MEXIY (bHSH‘ICCKI/IMI/I BCIIMYNHaAMHU

- [PaBUJIBHO COCTABJICHBI YPABHCHUS, CBA3BIBAIOIIUC (1)I/ISI/I‘-IGCKI/I€
BCJIIMYHUHBI

0,3

- (hopmyIibl 3anKCaHbI TOCIIEIOBATEIHLHO, HEBEPHO 3amucana |
(dbopMysia B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM JIJIst
YCTaHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOIIETO MEXAY (pU3HuecKuMU
BEIIMYMHAMU

- JIomyIeHa OJHa OomuOKa IMPU COCTABICHUH YPaBHCHUN,
CBSI3BIBAIOIINX (DU3MUYECKHE BEITMUMHBI

0,2

- (hopmyIbl 3aMIMcaHbl HENOCIIEA0BATENbHO, HEBEPHO 3anucaHa 1
(dbopMyIa B COOTBETCTBUU C CHUMBOJIMKOM, HEOOXOIUMOM IS
YCTaHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOIIETO MEXAY (pH3HueCKUMH
BEJTMYMHAMU

- JIONyILEHa OJ{HA OLIMOKa MPU COCTAaBICHUM 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 popMysaM B COOTBETCTBUH C €AMHUIIAMH W3MEPEHUH
¢busnueckux BenuunH (CH);

- BCE pe3yJIbTaThl MATEMaTHUECKUX PACYETOB COJIEPKaT LHUPpPOBOE
3Ha4eHHE U COOTBETCTBYIOIIEE €My 0003HAUEHUE €TUHHIIBI
n3Mepenus pusndeckux seanuuH (CH)

0,4

- BEpHO NMPOU3BEACHBI MAaTEMAaTUYECKUE PACUYETHI IO BCEM
¢uszmgeckuM HopMysiaM B COOTBETCTBUU C STUHUIIAMH H3MEPESHUN
¢usnueckux BenmuunH (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€ MaTEMATUUYECKOT0 pacyeTa CONEPIKUTCS
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
nu(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 00bSICHEHUE PelIeHu sl 3a1a4 U 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 MOCIIE0BATEIbHOCTD, 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 MOXET OOBSICHUTh, KAKUM 00pa3omM
MIPUIIIEIT K PEHICHUIO 3a/I1aHMsI ), BBIBOJBI HE MOT'YT CUUTATHCS
apryMEeHTHPOBAHHBIMU 1 0OOCHOBAHHBIMU; CTYACHT HCIBITHIBACT
3HAYUTEIIbHBIE 3aTPYTHEHUSI, OTBEYAsl HA COMYTCTBYIOIINE BOIIPOCHI
Ne Kputepun oieHKH K NpaKkTHYeCKOMY 3a/1aHUI0 YacTu «buosorns» 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 YCIIOBHH 337]a4M 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
- gormyiieHo 2 u 0oyiee HETOYHOCTH TPU 0003HAYEHUH CHMBOJIOB B
YCIIOBUU 3ajauu , 2 1 Ooyiee HETOYHOCTEN B hOopMyJiax, UCMOJIb3yEeMbIX 0
B PEIICHUH 3a]a4K
3 Co0J1101eH1e aJITOPUTMA pellleHu st MakcuMaabHbIT

0asa —0,2 6as1a

-COOITI0/TAETCS ANITOPUTM PEIICHUS 3a/1a4H: 3aIUCh OYKBEHHBIX
0003HAYCHHI aIJIeNe, 3aMiCh BCEX YCIOBHUH, 3aMMCh TEHOTHUIIOB

. . 0,2
CKpPELIMBAIOIIUXCS 0COOeH, 3anHch copTa 00pa3yIOLINXCs Y poANuTENIei
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 CKPEUIHBAIOIIUXCS 04

ocobeil 1 MOTOMCTBA ’

- nonymieHa | omubKa Mpu ONMMCaHUK FeHOTHIIA, (PEHOTHIIA 03

CKpeLIMBAIOIUXCs 0cO0EH 1 TOTOMCTBA ’

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

CKpeLIMBAIOIUXCs 0cO0EH 1 TOTOMCTBA '

- HEBEpHO OINHKCAH FeHOTHII, (PEHOTHUIT CKPEIIUBAIOIINXCS 0CO0er 1 0

OTOMCTBA

BeposiTHOCTDH HacJ1eI0BAaHUS MPU3HAKOB MakcuMaJbHBbIH
o0aaa — 0,2 6anaa

- BEpHO OMpe/ieieHa BEPOSITHOCTh HACIEAOBAHUS TPU3HAKOB 0,2

- HEeBEpHO OIpeJielIeHHa BEPOATHOCTh HACIECIOBAHUS IPU3HAKOB 0

OTBer nocJie peuieHus 3a1a4u MakcuMabHBbIH
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 6anua

- 00BbsICHEHUE PELIeHMs 3a/1aHUs [T0CIIE0BATEIbHOE, JIOTUYHOE,
BBIBO/Ibl BEpHbBIE, API'YMEHTHPOBAaHHbIE;

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

0,4

- He3HAYUTEJIHO HApYIIEHa OCIEA0BATEIbHOCTD, JIOTUKA OOBSICHEHHS
pEeLleHNUs 3aJaHus, BbIBObI BEPHBIE, HE JOCTATOYHO
apryMEHTHPOBAHHBIE;

- CTyJIEHT MCIIBITBIBAET 3aTPYAHEHMSI, OTBEYAsl HA CONIYTCTBYIOLME
BOITPOCHI

0,3

- 3HAYUTEIbHO HapyIIEeHa MOCIEI0BaTEIbHOCTD, JIOTUKA O0bICHEHHS
pelieHus 3a1aHus (CTYIE€HT HEe MOXKET OOBSICHUTDh, KaKUM 00pazoM
IpHULIEN K PEIIEHUIO0 331aHus ), BEIBOBI HE MOTYT CUUTAThCS
apryMEeHTUPOBAHHBIMU U 0O0CHOBAaHHBIMU; CTYJI€HT MCIIBITHIBAET
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 3a1aHus1 0()OPMIICHO HEBEPHO 0

Hcnonb3oBanne XUMHYECKOH CUMBOJIUKH 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, UCIOIB3YEMBIX B PEIICHUH 3a/1a41

- TonyiieHa | HEeTOYHOCTH TPU 0003HAYECHUU 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 Oojee HeTOUHOCTeH B (pOopMyIiax, UCIIOIb3yEeMbIX 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, MaTEMAaTHUECKUN PacU€T MPaBUIHLHO MOI00PaHHBIX

K02()PHUIIMEHTOB UpEHICHUE 110 XUMHUECKOH (hopmyrie

- QJITOPUTM pEHICHUS 3a/1a4l OTCYTCTBYET 0

IlepeBoa eqMHUIl H3MePeHUsS] XUMHYECKHUX BeJTUYHH B MakcuMaJbHBIH

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

- BEpHO IE€PEBEICHbI PACUETHI MIEPEBOIa SANHUI] U3MEPEHUS 0,3

XUMUYECKHUX BeMYrH B MexayHnaponnyto cucremy equnuil (CH)

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

U3MEPEHUS XUMUICCKUX BEJTMYHUH B MEXTyHAPOIHYIO CUCTEMY €IMHUIL

(CH)

- JIOTMYIIEHBI 2 OMMOKYU MpU MPOBEJACHUH pacueTa epeBoia eIUHHUIIL 0,1

U3MEPEHUS] XUMUYECKUX BETUYMH B MeXIyHAPOJAHYIO CUCTEMY €IMHHII

(cn)

- HEBEPHO MPOBEJCHBI PACUYETHI EPEBO/IA BCEX SAUHUIl HU3MEPEHUS 0

XUMUYECKUX BeNMYNH B MexayHapoanyto cucremy eauauil (CH)

Hcnonb3oBanne XuMu4ecKuX (pOpMyJ1 Uil pelieHUus 3a1a4u 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

- IPaBUJILHO COCTABJICHBI yPaBHEHUS, CBSA3bIBAIOIINE XUMUYECKHE

BEJIMYNHBI

- BEPHO, HO HEMOCIEA0BATEIHHO 3aMKUCaHbl (POPMYIIBI B COOTBETCTBHUH C 0,3

CUMBOJIUKOW, HEOOXOMMOH JIJIsl YCTAHOBJICHUS COOTHOIIICHUS

CYIIECTBYIOIIETO MEXAY XUMUYECKUMU BETMUYNHAMU

- TIPAaBWJILHO COCTABJICHBI YPABHCHUS, CBSI3BIBAIOIINE XHMHUCCKUC

BEJIMUMHBI

- (opMyIibl 3anTMCaHbl IOCTIE0BATENBHO, HEBEPHO 3amucana popmysa B 0,2

COOTBETCTBUU C CHUMBOJIMKOW, HEOOXOIUMOM TSI YCTAHOBIICHUS

COOTHOIIIEHUS CYIIECTBYIOIIETO MEXKY XUMUIECKIMH BeTMIYHHAMHU

- JIONyIIeHa OJTHA OITMOKA IMPH COCTABJICHUH YPaBHECHU,

CBSI3BIBAIONINX XUMUYCCKUE BEITHNIMHBI

- (bopmysibl 3anKcaHbl HEMOCIEIOBATENHFHO, HEBEPHO 3amucana | 0,1

dbopMyIa B COOTBETCTBUU C CHMBOJIHMKOM, HEOOXOTUMOM IS

YCTAHOBJICHHS COOTHOIICHHS CYIIECTBYIOIIETO MEXIY XHMHIECKUMU

BEJIMYUHAMU

- JIomyIleHa oj{Ha OoIIMOKa IMPU COCTABJICHUH YpaBHEHUH,

CBSI3BIBAIONINX XUMUYECKUE BETUNIMHBI

- Bce (hOpMyITBI 3aITMCaHbl HEBEPHO 0

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

MakcumaabHbIR
o0ama — 0,4 6anaa

- BEpHO MIPOU3BEACHBI BCE MATEMAaTUUYECKHE 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 penmanH (CH)
- BEpHO MIPOU3BEACHBI MATEMAaTUYECKHE PACUETHI 10 BCEM XUMUYECKUM 0,3
dbopMysiaM B COOTBETCTBUU C SIUHUIIAMH U3MEPEHUH XUMUYECKUX
BenuuuH (CH),
- B OJTHOM pPE€3yJIbTaTe MaTEMAaTUYECKOTO pacueTa COIEP>KUTCS TOIBKO
ero 1udpoBoe 3HaUCHUE
- HEBEPHO MPOU3BE/ICH MaTEMAaTUYECKHUI pacyeT 1o 1 XumMuieckoit 0,2
dbopMyIie, HO B COOTBETCTBUU C €AUHUIIAMH U3MEPEHUN XUMUYECKUX
BennuuH (CH);
- B OJIHOM pe3ylIbTaTe MAaTeMaTUYECKOTO pacuyeTa COJIEPKUTCS TOIBKO
ero u¢poBoe 3HAYCHUE
- HEBEPHO MPOU3BEICH MaTEMAaTHUECKUM pacueT 1o 1 XuMudeckon 0,1
dopmyiie 6e3 ykazaHus enuHUI u3Mepernid pusnueckux BenmuuH (CH);
- BCE pe3yJbTaThl MATEMATUYECKUX PACUETOB COJEPIKAT TOIBKO
(POBBIC 3HAYCHUS
- HEBEPHO MPOU3BEICHBI BCE MAaTEMaTHYECKHIE PACUEThI 0
OTBeT nocJie pemieHUs 3a1a4u MakcumaJbHbII
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 00bsiCHEeHHE PelIeHUs 3a1a4M MakcuMaabHbIN
oasa —
0,2 6aama

- 00BsICHEHUE PEIICHUS 3aJaHusl TTOCIIeIOBATEIBHO, CBSI3HO, JIOTHYHO, 0,2
BBIBOJI apTyMEHTHUPOBAH U 000CHOBAH; MPABUIILHO U 00CTOSTENILHO
JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BONPOC (BOIPOCHI)
- He3HAYUTENILHO HapyIlIeHa MOCIeI0BaTeIbHOCTb, JJOTHKA O0BSICHEHHS 0,1
pENICHUS 3a/1aHusl, BEIBOIBI APT'YMEHTHPOBAHBI U OOOCHOBAHBI, CTY/ICHT
UCTIBITHIBACT HE3HAUUTENbHBIE 3aTPYIHEHUS, OTBEYas Ha
COITYTCTBYIOIIIME BOIPOCHI
- 3HAUUTENBHO HapyIlIeHa OCIe0BaTENbHOCTD, IOTHKA 00BICHEHUS 0
pelieHus 3aJaHus (CTyIeHT HE MOXKET 0ObSACHUTh, KAKUM 00pa3zomM
MIPHILIENT K PEHICHUIO 33/1aHN ), BBIBOJBI HE MOT'YT CUUTATHCS
apryMEeHTHPOBAHHBIMU ¥ 00OCHOBAaHHBIMU; CTYJCHT HCITBITHIBACT
3HAUUTENbHBIE 3aTPYIHEHNUs, OTBeUYasi Ha COMYTCTBYIOIINE BOMTPOCHI

NUTOIrO 2

MarepuanbHo-TeXHH4YeCKOe ofecreyeHHe [Jisi TNPOBedeHHS IPOMEKYTOYHOM

aTTeCTallMu: ATTCCTaI_II/Iﬂ IMPOBOAUTCH B KaOHHETEe eCTeCTBO3HAHUS.

YueOHO-MeTONIMYeCKOe ¥ HMH(POPMANHOHHOE ofOecreyeHHe Ui TPOBedeHUs!
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1. EcrecTBO3HaHME. Xumust I"abpuensu 0.C., OcTtpoymoB nr.

Oo6meobpazoBatenbHas noaroroska B yupexaenusx CIIO. - 6-e u3a., crep. — M.: Akanemus,
2020.- 240 c. https://academia-library.ru

2. EcrecTBO3HaHME. buonorus. la6puensu  O.C., OctpoymoB  WU.I.
O6meoOpazoBarenbHas noarotopka B yupexaenusx CIIO. - 6-e uza., ctep. — M.: Akanemus,
2020.- 240 c. https://academia-library.ru

3. EcrectBo3Hanue. Xumus. ["abpuensu 0.C, OctpoymoB nr.
Oo6meobpazoBatenbHas noaroroska B yupexaenusx CIIO. - 6-e u3z., crep. — M.: Akanemus,

2018.- 240 c. https://academia-library.ru

4. T'openos, A.A. KoHnenmuu cOBpeMEHHOTO eCTecTBO3HaHUS: yuebd. mocooue ms CI1O
/A.A. TopenoB.- 4-e wu3n., nep. u pgom.- M.: Opaiir, 2019.- 355c.- (IIpodeccuonanpHoe
obpasoBanue) https://urait.ru/book/

JdonosHUuTEe/IbHBIE Y4eOHbIe H3AaHUS

5. CwmupnoBa, M. C.  EcrecTBo3HaHWe: YYEOHMK U TPAKTHUKYM JJISI CPEIHETO
npodeccuonaibHoro oopazoanusi / M. C. Cmupnosa, M. B. Boponenko, T. M. CmupHOBa. —
2-¢ u3n. — Mocksa: UznatensctBo FOpaiit, 2020. — 332 ¢. — https://urait.ru/book/

HNuTepHeT-pecypcsl

6. www. class-fizika. nard. ru («KnaccHas gocka [uist JIF0003HATEIBHBIXY).

7. www. physiks. nad/ ru («®u3uka B aHUMaLIHAX»).

8. www. interneturok. ru («Buaeoypoku mo npeaMeTam MIKOJIHON IPOTPAMMBD»).

9. www. chemistry-chemists. com/ index. html (s;ekTpoHHBI# KypHAT «XUMHKH U
XUMU).

10. www. pvg. mk. ru (omumnuana «I[lokopu BopoOGbeBbI rOpBI»).

11. www. hemi. wallst. ru («Xumust. O6pa3zoBaTeIbHBIN CAUT ISl IIKOJTLHUKOBY).

12. www. alhimikov. net (OOpa3oBaTenbHbIi CalT AJs MIKOJILHUKOB).

13. www. chem. msu. su (DneKkTpoHHas OMOIMOTEKA IO XHUMHUN ).

14. www. hvsh. ru (xypHan «XuMHUs B IIKOJIE»).

15. www. hij. ru (kypHan «XuUMHUS ¥ KUZHBY).

16. www. biology. asvu. ru (Bcst Guonorus. CoBpemeHHas OMOJ0Tusl, CTaTbi, HOBOCTH,
OoubMoTeKa).

17. www. window. edu. ru/ window (EquHoe okHO JocTyma K 00pa3oBaTeIbHbIM
pecypcam MHTEpHETA 110 OMOJIOTHUN).

MeTtoauyeckue ykazaHus AJisl 00y4al0UXCS 110 OCBOEHUIO THCIHIIUHBI

18. MeToamueckue yKa3aHUs JUTsI BEITIOJTHEHUS MPAKTHYECKUX PadoT.
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