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1 HOACHUTEJIbBHASA 3AIINCKA

1.1 Heap AUCHMILVIMHBI: NIPU pean3aluu o0ydeHus nmo AucuuiuinHe «l'eorpadus mous c
OCHOBaMH IOYBOBEJICHUSN» — JaTh CTYACHTAM 3HAHWH O MPOUCXOXKICHHUH MOYB, KaK 00 OJHOM W3
BaXHEHIINX 3JeMEHTOB Onocdeprl, 001a1aloUM €CTECTBEHHBIM ILIOIOPOANEM, a TaKkkKe 00 HX
CTPOEHUHU, COCTABE U B3AUMOAECHCTBUU C OKpYX)arouien cpenoi. M3yunTs 3aKOHOMEPHOCTH Pacipo-
CTpaHEHUsl OCHOBHBIX TUIIOB I10YB HA IJIAHETE.

1.2 MecTto qucuumimnel B crpykrype OOII:

Huctunnuna «['eorpadust mo4yB ¢ OCHOBaMHU IOYBOBEICHHS» OTHOCHUTCA K OO0s3aTEIbHBIM
nuciruinHam oioka bl (51.0.24).

Jns ocBoenuss aucuuiinHbl «['eorpadusi mouB ¢ OCHOBaMM MOYBOBEACHUS)» CTYICHTHI HC-
MOJIB3YIOT 3HAHUS, YMEHUS M BUJIBI ACSITEILHOCTH, CHOPMUPOBAHHBIC B TIPOIECCE M3YUCHHUSI MTPE]I-
MmeToB «I'eorpadusy», «Pusuka», «XuMus» u «bruonorus» Ha NpeabIayIeM YpoBHE 00pa30BaHus, a
TaK)Ke€ B XOJI€ OCBOCHHUS CTYJIEHTaMH JTUCHUIUINH «I eonorus», «O011iee 3eMIeBEICHUEY.

1.3 JIucuunjuHa HampaBjeHa Ha (opMupoBaHHe cjeqyOmmMX kKommereHmuii: YK-1,
OIIK-8, IIK-2:

- YK-1. CnocoGeH ocymiecTBIIsATh MOUCK, KPUTHUECKUI aHATTN3 U CUHTE3 HH(POPMAILIUH, IpH-
MEHATh CUCTEMHBIN NOAXOJ JJIsl PEHICHUs MMOCTaBICHHBIX 33/1a4, HHAMKATOPOM JOCTHKEHHUS KO-
TOPOY SABJISIETCSL:

e VK-1.3 AprymeHTHpoBaHO GOpMHUpPYET COOCTBEHHOE CYXJICHHUE U OIIEHKY MH(pOpMAaIH,
MPUHUMAET 00OCHOBAHHOE PEIlICHUE.

- OIIK-8. Crioco0OeH OCyIIeCTBISATh MEAarornIecKyr0 IesATeIbHOCTh HA OCHOBE CIEIHAITb-
HbIX Hay4YHbIX 3HAHUI, HHAUKATOPOM JIOCTHKEHHUSI KOTOPOH SIBISETCSA:

e OIIK-8.3 JleMOHCTpUpYET ClleNUAbHbIE HAYYHbIE 3HAHUS, B TOM YHCII€ B MPEAMETHOM
o0nacTH.

- IIK-2. Cnoco0eH oCylIecTBIATh MEAarorHueckyto JIesTeIbHOCTh MO MPOQMIBHBIM Mpe-
MeTaM (IUCUUIUIMHAM, MOAYJISIM) B paMKax IpOrpaMM OCHOBHOI'O OOIIEro M CpeaHEro oouero 0o-
pa3oBaHUs, HHAUKATOPOM JOCTHKEHUS KOTOPOU SBISAETCS:

e JIK-2.6 PackpbiBaeT OCHOBHbIE ()aKTOPbl M 3aKOHOMEPHOCTU paCHpEe/esIeHUsl MOYB Ha
3€MHOM MOBEPXHOCTH.

1.4 TlepeyeHb MJIAHUPYEMBIX pe3y/JbTATOB 00yueHHs. B pe3ynpTare n3ydeHus JUCIUTUIIN-
HBI CTY/IEHT JI0JIKEH

3HaTh:

— OCHOBHBIE 3aKOHBI reorpauu 1noys;

— OCHOBHBIE THITHI II0YB, UX CBOWCTBA H OCOOCHHOCTH Treorpa)uaecKoro pacrpoCTpaHeHS,

— TEHETUYECKYI0 KIacCU(PHUKAIIHIO [TOYB;

— OTJIMYHTENBbHBIE 0COOCHHOCTH THUTIOB MTOYB, HX CBOMCTBA.

Ymern:

— aHaJM3WPOBATH TIOYBEHHBIC KaPTHI,

— BBIOMpaTh OOBEKTHI /1JIs1 MTOJIEBBIX MTOYBEHHBIX MCCIIEJOBAHUI U OPraHU30BBIBAaTh paboTy
Ha HUX;

— TPUMEHATH SKCIIEPUMEHTAIbHBIEC  aHAIUTHYECKUE METO/Ibl M3YUEHUS 110YB Ha MPaKTHKE.

Baaners:

— Hay4yHBIMU TEPMHHAMHU IIPH ONHCAHUY SIBIIEHUH U MPO1IecCOB 00pa30BaHusl, CTPOCHUS U
pacrpocTpaHeHHS TTOYB;

— crmocobaMu mpecTaBiIeHusT HHPOPMAIIUH O T0YBE;

— HaBBIKAMHM MOJIEBBIX M KaMEePaJIbHBIX UCCICIOBAaHUN TT0YB;

— HaBbIKaMH MTOCTPOSHHSI ¥ YTEHHSI TIOUYBEHHBIX pa3pe3oB, npoduieii u kapr.



1.5 O0mast Tpy10eMKOCTh JUCHMILIHHBI «['eorpadus mo4YsB ¢ 0CHOBAMH MOYBOBEICHHUS»
cocrariisieT 4 3auetHbie eaunuilbl (nanee — 3E) (144 gaca).

[IporpamMma npeaycMaTpuBaeT U3yuyeHUE MaTepHala Ha JIEKIUIX U J1a00paTOPHBIX 3aHATHSX.
[TpemycMoTpeHa caMocTosTenbHAsT padoTa CTYIASHTOB MO TeMaM W pazzaenam. [IpoBepka 3HaHUI
OCYIIIECTBISICTCS (PPOHTANBHO, HHIANBUYATBHO.

1.6 O0beM ANMCUUNIUHBI M BU/IbI Y4eOHOM 1eATeTbHOCTH

O0beM JMCHUIIIMHBI M BU/bI Y4eOHOM AeTeJbHOCTH (3204Has ¢opMa 00ydeHust)

Bun yueGHOH paboThI Bcero yacos CemecTpbl
OO6m1as Tpya0€MKOCTh 144 4
AyIUTOpPHBIE 3aHATHUS 16

Jlekuun 6

JlaGopaTopHbie pabOThI 10

CamocTosTenpHas pabora 119

Bu TOroBOro KOHTpOJIS 9 9K3aMEeH

2 YYEBHO-TEMATHUYECKOE INTAHUPOBAHUE
2.1 3aounas ¢opma o0yueHuUs

YyeOHo-TEeMAaTHYECCKUI IIJIAH

Aynurop-
Yy Y Ca-
Hbl€ 3aHs-
MoO-
Ll CTO
Ne Bceero Jla-
HaumenoBanue Tem (pa3uesion) ATeN
n/n 4yacoB 00-
Jlek- bHas
pa-
U pa-
TOp-
oora
HbI€
1. |Pa3nexa 1. BBenenune. OCHOBBI TEOPUH 00PA30BAHUS H 76,5 3,5 6 67
reorpauu noy4s.
2 |Tewma 1. [TonsaTtue o mouBe kKak 0cobOM MpUpoIHOM oOpaszo-| 6,5 0,5 6
Banuu. MakTopsl MouBooOpazoBanus. Kparkuii 0030p ucro-
pUH U3yYeHHUs TIOYBBI. [louBOOOpa3yrOmMKe MOPOALI M MUHE-
panmbHass 4YacTh mNouBbl. OOmme ¢usnyeckue u (UMKO-
XUMHUYECKHE CBOMCTBA ITOYBBI
3 |Tema: Onpedenenue cpanyromempuiecko2o cocmasa nou- 5 1 4
évl. Jlabopamopnas paboma Nol
4 |Tema 2. buonornueckue (hakropsl moyBooOpa3oBanus u op-| 8,5 0,5 8
raHudYeckas 9acTh MOYBBL. Kimmarwdeckue, TUApOJIOTHYE-
ckue u reomopdonorunyeckue GakTopbl MOYBOOOPA3OBAHUS
S5 |Tema: Onpedenenue noaHoU 61a20eMKOCMU U BbICOMbI Kd- 6 1 5
NUNIAPHO20 NOOHAMUSL 800bl. Jlabopamopuas paboma No2
6 |Tema 3. TonkoaucmepcHas 4acTh MOYBHI U €€ MOTJIOTUTENb- | 6,5 0,5 6
Hasi cnocoOHOCTh. [louBeHHBIN pacTBOpP, XMMHYECKUH CO-
CTaB ra30BOM M XKHUJIKOH (pa3bl MOUBHI
7 | Tema: Kauecmeennoe onpeoenenue paziudHulx Gopm ymy- 6 1 5
ca 6 nouse. Jlabopamopnas paboma Ne 3




8 |Tema: Konuuecmeenunoe onpeodeieHue NOU8EHHO20 2yMycd 6 1 5
no memooy U.B. Tiopuna. Jlabopamopnas paboma No 4.

9 |Tema 4. Cocrossnue u (Gopmbl BoJbsl B TIouBe. BoaHbIi Oa- 9 1 8
JIaHC 1MOYB. TUTIBI BOJHOTO PEKUMA

10 |Tema: Kauecmeennoe onpedenenue OCHOBHLIX MUNOE NO- 6 2 4
27IomumenvHol cnocobHocmu nouswl. Jlabopamopnas pa-
boma Ne 3.

11 |Tema 5. Mopdomnorus moussl. Mopdosorudyeckue npusna-| 11 1 10
ku. [louBeHHBIN TPOPHITH

12 | Tema 6. O6mue yepTsl MouBooOpa3zoBanus. Kinaccuduxarus 6 6
1ouB. 3HAYCHHE MMOYBBI JJIs YEJIOBEUECKOro 00IIecTBa

13 |Pa3men 2. O0630p rIIaBHBIX THIIOB NMOYB 58,5 2,5 4 52

14 | Tema 7. 3aKOHOMEPHOCTH MPOCTPAHCTBEHHOI'O PaclpocTpa- 8 8
HEHUS TI0YB

15 | Tema: Ilousennwviii npogpunw. Jlabopamopmnas paboma No6. 8 2 6

16 |Tema 8. IlouBbl apKTHYECKHX W TYHAPOBBIX JaHmmagros.| 11 1 10
[TouBbl TaéxHO-1€CHOMN 30HBL. [I0UBBI CMENIaHHBIX JIECOB

17 |Tema 9. [1ouBBI JIyTOBBIX W JIyrOBO-pa3HOTpaBHbIX cremeil.| 10,5 0,5 10
[TouBbI CyxuX M MyCTHIHHBIX cTenei. ['uapomopdubie mou-
BbI CTEIIEH

18 | Tema 10. ITouBsl mycTeiHb. [TouBBI CyOTpOIIMYECKOTO MOsICa 8,5 0,5 8

19 | 3naxkomcmeo ¢ nousennviMu Kapmamu u Kapmozpaguiecxkutl 6 2 4
ananuz axmopos nousooopaA308anUs 8 8ude 0OCYICOeHUs.
KOMNIIEKCHbIX NOYBeHHbIX npogunei. JlabopamopHas pabo-
ma Net.

20 |Tema 11. IloyBbl TPONMHUYECKUX U HKBATOpUAIBHBIX OoOna-| 6,5 0,5 6
cteil. [louBbl ropHBIX 0bsacTe
IK3aMeH 9
UTOIrO 144 6 10 119

HUHTEPAKTUBHOE OBYUYEHHE 110 JUCHUIIJIMHE
«'EOI'PA®HA I10YB C OCHOBAMMH I10OYBOBE/IEHU T»
Ne Bun 3anartus | @opma uHTtepaktuBHOro | Kon-Bo
HaumenoBanue tem
3aHSITHS JacoB

1 | Tema 1. Ilonarue o moyBe Kak 0cOOOM Jlexnus
MPUPOJHOM  00OpazoBaHuu. DakTOpHI
nouBooOpazoBanus. Kpartkuit  0030p
UCTOpUU U3y4yeHus nousbl. [louBoobpa- Jlexuus ¢ ommbkamu 0,5
3YIOIIUE TIOPOJIbI U MUHEPATbHAS YacTh
nouBbl. OOuMe puznyeckue U (HU3MNKO-
XUMHUYECKHE CBOICTBA MOYBBI

2 | 3HAaKOMCTBO C TIOYBEHHBIMH KapTamMu u | JJaboparopHoe
kapTorpaduueckuii aHanu3 (¢GHaKToOpoB [TyOnuunas mpe3eHTa- 9
MOYBOOOpa30BaHUS B BUEC 00CYKICHUS U TIPOEKTA
KOMIUIEKCHBIX TTOYBEHHBIX MPOQIIICH.
UTOIO 2,5




3 COAEP) KXAHUE PA3JAEJIOB

Pa3nes 1. Beenenne. OcHOBBI TeOpuH 00pa30BaHUsA M reorpaguu no4ys

[TonsiTue o mouBe Kak ocoOoM mpupoaHoM oOpazoBaHuu. DakTopbl MOYBOOOpPa30BAHUS.
BaxxHocTh M3yueHMs MOYBBI JUIsl HAPOJHOTO XO035AHCTBA. MeToAbl U3yuyeHUsl MTOYBbl. 3HAYEHUE J0-
KY4aeBCKOT'0 MOYBOBeJCHUs Juid Qu3udeckoi reorpaduu. MecTo u 3HaYeHHe Kypca reorpapuu
MOYB B CHCTEME MOJATOTOBKH YUUTENs reorpaduu 1 OHOIOTHN.

Kpatkwuit 0030p ucropuu n3ydenus noussl. B.B. JlokyuaeB- co3marens Hayku o ouBe. Bxiaz
PYCCKMX Y4YEHBIX B MOYBOBeneHHE U reorpaduio mous. 3Hauenue pador I1.A. KocrterueBa, H.M.
Cubupuena, K.I'. I'munku, I'.H. Briconkoro, K.K. I'eapoiina, C.C. Heyctpyesa, B.P. Bunbsimca,
b.b.IToneHoBa, JIL.U. [Ipaconosa, T.C. Manbiesa u ap. MexayHapoIHOE COTPYIHUIECTBO B 00JIa-
CTH IIOYBOBE/ICHMUS.

BriBerpuBanue. IlouBooOpasyromiye mopoasl 1 MUHEpajdbHas 4acTh MO4YBBl. COBpEeMEHHBIE
MPEJICTABJICHUSI O BRIBETPUBAHUU (TUIIEPTEeHEs3e).

['panynomerpuueckuil (MexaHMYECKU) cOCTaB MOYBOOOpa3yrIIUX MopoJ U moys. OoOuue
buznueckue u GU3NKO-XUMUYECKHE CBOMCTBA MOYBHI. BiusHue moyBooOpa3yromumx mopoj Ha reo-
rpa¢wuto noys. buonorndeckue GpaxTopsl TOYBOOOPA30BAHUS M OPraHUYECKAst YaCTh TIOYBHI.

Ponbp MukpoopranuzMoB B MouBooOpa3oBaHuM (aBTOTpo(HBIE U TeTepoTpodHbIe OaKTepuu,
rpuObl U aKTUHOMHUIIETHI, BOAOpOCHH). ['eorpadusi mOYBEHHBIX MUKPOOPTaHU3MOB. Poib BhICIIINX
pacTeHuil B ToYBOOOpa3oBaHUU. buonornyeckas MpoAyKTUBHOCTh OCHOBHBIX THUIIOB PACTUTEIBHO-
CTH.

Opranunyeckas 4yactb ouBbl U €€ Gpopmbl. HoBoOOpa3oBaHHOE OpraHMYeCcKOe BEIECTBO MOY-
BbI- TyMyc. OCHOBHBIE KOMIIOHEHTHI TyMyca: (yIbBOKHUCIOTH U (yIbBATHl, TYMUHOBBIE KUCIOTHI U
rymarbl, TYMUHOBBIE COCIMHEHMUSI.

['eorpaduyeckre 3aKOHOMEPHOCTH paCHpeIeNICHHsI TYMYCOBBIX BEIIECTB B OYBAX.

ToukooucnepcHas yacmo u NO2LOMUMENbHASL CNOCOOHOCb NOYEbL. XuMuuecKuti cocmas 2a-
30801 U HCUOKOU (a3 nouswl.

[TouBa kak cioxHOe MHOrodasHoe obpazoBanue. CTpoeHUE MOYBEHHON KOJIOMIHOW YacTH-
1pl. ToHKOIMCTIEpCHAs YacTh MoYBkL. [lormorurenbHast cnocoOHOCTH 1MouBbI U €€ TUMbl. CocTaB Mo-
IJIOIIEHHBIX KATHOHOB B Pa3HbIX II0YBAX, I0YBBI HACHIIICHHBIE U HEHACBIILIEHHBIE.

[TouBeHHBIN BO31yX, 0COOEHHOCTH ero coctaBa. [louBeHHbIN pacTBOp. KucioTHOCTS IOYB U
e€ BHUJIBL: aKTyalibHas, OOMEHHasi U TMJIPOIUTUYECKasl. 3HAUEHUE PEaKIMH MOYBbI JUIsl XapaKTepH-
CTUKH TTOYBHI.

Knumamuueckue u cuoporumuueckue gpakmopul, 8o30eticmayroujue Ha noys).

TennoBsle CBOMCTBA U TEIJIOBON PEKUM ITOYBBI.

3HavyeHne aTMOC(EpHBIX 0CaKOB il ouBooOpa3zoBaHus. CocTtosiHMEe U (POPMBI BOJIBI B 110Y-
Be. Boaubiil 6ananc moussl. Tumnsl BojgHOTO peskuma nmouBbl. Paboter I'.H. Bricorkoro.

Oposus nous. BausHue penbeda, mouBoodOpasyromieid moposl, HIEMEHTOB KIMMaTa, pacTh-
TEJIBHOTO MOKPOBA, AEATEILHOCTH YEJIOBEKa Ha Pa3BUTHE IPO3UHU TOYB.

3nauenue penvegha 6 obpazosanuu u ceoepaghuu noys.

3HaueHue GopMm Mera- u Makpo- penbeda. 3Hauenne GopM Me30 U MUKpPO- penbeda. 3Haye-
HUe penbeda JUIst KApTUPOBAHUS TOYB.

Mopgonozus nougu.

Mopddosorust mouBbl Kak BHEIIHEE BBIPAXKEHHE CIOKHOTO Ipolecca €€ (popMUpoBaHUS.
Mopdodonoruueckue npuzHaku. [TouBeHHBIH NPOHIF U TeHETUYECKHE TOPU30HTHI HOBOOOpa3oBa-
HUS, KaK MTOKa3aTey JaHAIa@THBIX YCIOBUH.

CrpykTypHOCcTh No4B. Kitaccuduxanus cTpyKTypHBIX OTeIbHOCTEH. LIBeT reHeTn4eckux ro-
PHU30HTOB ITOYBHI, €r0 00YCIOBIEHHOCTH COCTAaBOM M KOJMYECTBOM I'ymMyca.

Obwue uepmul nougoobpaszosanus. Knaccugpurxayus nous.

['eoxuMus u sHEpreTHKa MoYBooOpa3zoBanus. Ponbk BpeMeHu B mouyBooOpa3oBaHuu. PazBuTue
IPOIIECCOB MOYBOOOPA30BAHMS U BHIBETPUBAHUSI.



[Tpunnune! kinaccudukanuu B.B. JokydaeBa 1 H.M. CubupueBa. OCHOBHbIE TaKCOHOMHUYE-
CKHE €IUHHIIbI- THII, TIOATHII, BUJ M Pa3HOBUIHOCTh. 3HAYEHHUE MOYBHI JUIS YEJIOBEYECKOTro 00IIe-
ctBa. [Inogoponue kak kauecTBo, OompeeNnsollee NPoAyKTUBHOCTh ouB. [lmonopoane ecrecTBeH-
HO€ M MCKYCCTBEHHOE, 3(p(PEeKTHBHOE U MOTEHIMAIbHOE. 3HAYCHHUE MOYBHI Ul JAPYIUX objacteit
JESITEIbBHOCTH YEI0BEYECKOro 00I1eCTBa.

Pa3nes 2. O0630p ri1aBHbBIX THIIOB I10YB

Ilouebt apkmuyeckux u MyHopoevix 1aHOUaAPpmoas.

ApPKTHUYECKHE TOYBBI, MX MECTOHAXOXKICHUE, reorpauueckue yCIOBUs IMOYBOOOPA3OBAHMS.
KnumaTtnueckue yciaoBHsl, pacTUTENbHBIN MOKPOB, MOYBOOOpa3yIolMe MOpojabl, penbed. Manas
MOITHOCTh OYBEHHOTO MPO(uiIsi, 0COOEHHOCTH COCTaBa I'yMyca, BBICOKHMI ypOBEHb HACBHIIICHHO-
CTH.

TynzapoBble MoOuBbI, UX pacrnpocTpaneHue. OCOOCHHOCTH KiIUMarta- KpaTKuii 0e3MOpO3HBIH
MepUOJ, BBICOKAsl BIAKHOCTh BO3/yXa M MEpPEyBIaKHEHUE TOYBBI JIETOM, CUJIbHBIE BETPHI 3UMOM.
Bimstnue mHorosietHer Mep3noTel. TyHIpoBas pacTUTENBHOCTh. PacrpocTpaHEHHBIE THUIIBI I1OYB:
KHCTIble Oypble TYHAPOBBIE, TYHIPOBO-TJIEEBBIC, TYHIPOBO-00IIOTHBIC, IE€PHOBBIC KHUCIBIE MOYBHI.
Hcnonp30BaHue U OXpaHa TYHAPOBBIX IOYB.

Ilouewvt maércno-necnvlx 1anouiaghpmos.

Pacnpoctpanenue. Knmmatuueckue ycioBus. Tun BogHoro pexuma. BivsiHue MHOroneTHEN
Mep3J0ThL. Penbed u mouBooOpazyromniye mopojasl.

Tumel pacTUTENFHOCTH, BEeIMYMHA Omomacchl W omana. OTiauuue eBpOIEHCKOM, 3amaHo-
CHOMPCKON M1 BOCTOYHO-CHOUPCKOMN TaWTH.

Pacnpoctpanennbsie  aBTOMOp(HBIE TMMOYBHI Ta&)KHO-JIECHBIX JAHIIAPTOB: HIUTIOBHAIHHO-
TYMYCOBBIE, HJUTIOBUATBHO-KENE3UCThIE 10130116l X Mopdosorus u kinaccupukamms.

['enetndeckue ocoOeHHOCTH 1M0A30510B. COCTaB MOYBOOOPA3YIOIINX TTOPO, COCTAB M PACIIPO-
cTpaHeHue rymyca no npoduito. M3zmenenne pH no npoguito noussl. CoBpeMeHHbIE NpeicTaBIIe-
HUS O MIPOLIECCEe MOA30I000pa30BaHMUS.

Topghano-60on10muvie nougwl, ux mopgonozus.

OcoOenHocTy TouBOOOpa3oBaHusl B Ta&xHbIX JaHAmadpTax LlentpansHoil 1 Bocrounoit Cu-
6upu. Kucisie Oypble TaéxHble U NTaJIEBbIe MEP3JIOTHBIE TOYBBI.

['eorpadus mous TaéxHO-NeCHON 30HBI Poccum.

ITouBBI cMEIAHHBIX JIECOB.

Pacnipoctpanenne. Knumaruueckue yciosus. Penbed n mouBooOpasyroniue noposl.

PacTurenbHOCTb, MPUCYTCTBHE TPABSHOTO MOKPOBa B jiecax. Bennunna 6uomaccel 1 onaja.

JlepHOBO-110/130JUCTBIE MOYBBI KaK OCHOBHOM THIT aBTOMOpP(HBIX MouB. MX mopdosorus u
reHeTH4ecKrne 0coOOeHHOCTH. Posib mpoliieccoB eccuBaxa.

Ilepeznoiino-xapoonammusie nougwl. Ilousvl nucmeennbviX 1€C08.

Cepole necHble ouBbl. OcobeHHOCTH pacnpocTpaHeHus. Kinumaruueckue ycioBus. Pactu-
TEIbHOCTh, HAJIMYME OOMIIBHOTO TPaBSIHOTO MOKpoBa. OTIMYME COCTaBa 30JIbHBIX 3JIEMEHTOB B OIa-
JI€ JINCTBEHHBIX U XBOMHBIX JIECOB.

Mopgonozua u knaccugpuxayus cepwix 1eCHbIX NOYE.

['enetnueckue ocodbennoctu. IIponecc neccuBaxa. 'eorpadus cepbix JeCHBIX MOYB (IOJ30-
HBI, IPOBUHLINN).

Bbypbie necuble mouBsl. PacnpocTpaHeHne M OMOKIMMaTHYECKHE YCIOBHUS (POPMHpPOBAHUS.
['eneTnueckue 0cOOEHHOCTH; COJIEp)KaHUE U COCTaB I'yMyca, peaklys MOYBbI, BIMSIHUE JIECCUBAXKA.
['eorpadust OypbIxX JIECHBIX MOYB, UX CEILCKOXO3SICTBEHHAs OLIEHKA.

Ilo4BBI IYrOBBIX U JIYTOBO-PA3HOTPABHBIX CTeNEH.

HcTopust pa3BuTHs B3MISLIOB Ha yepHO3EM. 3HaueHue pabot B.B. [lokyuaeBa o uepHozéMax
JUIsl BOSHUKHOBEHHsI T€HETUYECKOr0 MOYBOBeAeHUs. PacnpocTpanenue uepHozéMoB. Knmumarnye-
CKHE YCJIOBUSI, HEITPOMBIBHOM BOJIHBIN PEXKHUM TMOYBHI. PacTUTEIBHBIN MOKPOB, BEIMUYNHA OMOMACCHI
U 0maJia, KOJMYECTBO U COCTAB 30JIbHBIX 3JIEMEHTOB. [IouB0OOpazyromue nopoapl, X BIUSHUE HA



(dopmupoBaHue 4epHO3EMOB. YepHO3EMBI - aBTOMOpP(HBIE MTOYBBI JYTOBBIX U Pa3HOTPaBHBIX CTe-
EH.

Mopdonorus yepHo3éMOB. VX reHeTHueckue 0COOEHHOCTH: HHTEHCUBHOE HAKOIJICHUE IyMYy-
ca, ero COCTaB U pacHpeAeeHue o IPOQHITIO.

Knaccugukanus 1 HOMeHK/IaTypa 4epHO3EMOB. 30HAIbHbIE U PETMOHAJIbHBIE OCOOEHHOCTH
MOYBEHHOTO MOKpOoBa. OMacHOCTh 3PO3UH TOYBEHHOTO TTOKpOBa U OophOa ¢ Hell. UepHo3éM - Halre
HallMOHAJIbHOE OOTaTCTBO.

ITouBbI CyXHX M MYCTHIHHBIX CTeMeii.

PacnpocTpanenue, KIIMMaTUYECKHE YCIIOBHSI, pACTUTEIBHOCTb, BEIMYMHA OMOMACChl M Ol 1a.
[TouBoobpa3yromue mopoasl. Ocobo BakHas POJIb ME30- K MUKPO pelbeda Al ToOYBOOOpa3oBaHuUs
B YCJIOBUSX PE3KOro nepuuura arMochepHoil Biaru.

KammranoBsie u Oypbie MOYBBI- aBTOMOP(HBIEC TIOYBBI CYXUX U IYCTBHIHHBIX CTEIEH, UX MOp-
donorus u knaccupukanus. ['eHeTnueckue 0COOEHHOCTH: COJEP’KaHUE U COCTaB rymyca, pacipe-
nenenue Ca CO3 u BogopacTBOpUMBIX cojiel 1o npoduinto. CenbCKOX03s1WCTBEHHAs OLICHKA Kalll-
TaHOBBIX N0YB. OCBOCHNUE LIETMHHBIX 3eMenb KazaxcraHa.

I'mapomopgdHbIe MOYBHI CTENE.

CoJloHIIBI U CONIOU- HauboJiee XapaKTepHble TUAPOMOP(HBIE MOYBBI KAIITAHOBOW U YEPHO-
3éMHOM 30H. O0mmme ycnoBusi GOpMUPOBAHHS- BO3JCHCTBHE MOYBEHHBIX M TPYHTOBBIX BOJ|, 00OTa-
IIEHHBIX HATPUEM, IPUYPOUEHHOCTb K ONpPENeNEHHBIM ME30- U MUKpO penbedam. Mopdosnorus co-
JIOHLIOB U conozei. X reHeTnyeckue ocooeHHOCTH. Hachllenrne TOHKOAUCIIEPCHON MacChl KaTHO-
HaMM HaTpusl.

PasButne B3rmsagoB Ha obpazoBanue conoHnoB. Padorer K.K. I'eapoita, K.JI. I'nmunkn.

IHouyBbI NyCTHIHG.

Cepo-0ypbie 1OuBbl — aBTOMOp(HbBIE MOYBBI MyCTbIHb. PacnpocTtpanenue. Knumarnueckue
ycnoBus. PacturensHoCTh, OMOMacca U omnaj.

Mopdonorus cepo-0yprix mous. ['eHeTnyeckue 0COOEHHOCTH pacnpeieneHe KapOOHaTOB 10
TeHETUYECKUM TOPU30HTaM MPOQUIIs.

I'unpomopdubie mouBbl MycThiHb. CoJIOHYAaKH. YCIOBUS 00pa3oBaHUSA- OJU3KOE 3ajieraHue
IPYHTOBBIX BOJ U BBIITOTHOM TUI BOAHOTO pexxuMa. Mop¢oorust cooHuakoB 1 ux BUbl. ConeBoi
npodus.

Taxbipsl. [IprypoueHHOCTD K ONpeenEHHBIM THIIaM pelibeda U MoYBOOOpa3yIOIIEH MOPOIBL.
CBoeoOpa3ue pactutenbHOCTH. Mopdonoruueckne ocodbeHHocTH. TyrailHpie W JIyroBoO-
COJIOHYAKOBbIE MOYBBL. OCBOEHHE M MCIIOJIB30BAHME II0YB IYCTBIHb. VICKYCCTBEHHOE OpOILIEHHUE.
OnacHOCTh BTOPUYHOTO 3aCOJIEHUS [TPH OPOLIEHUH U €r0 IPeayNpexIeHUE.

ITouBsbI cy0OTpPONIMYECKOro MOsica.

KpacHo3EéMbI 1 KenTo3EMbI BIaXKHBIX cyOTponuyeckux jecoB. x pacnpoctpanenue. [Touso-
o0pa3yrolye nopoibl — KpaCHOLBETHbIE MPOAYKTHI BbIBeTpUBaHUsA. Mopdonorus. Yciosus obpa-
30BaHUS.

KopuuHeBble MOYBBI CyXMX CYOTpPOIMYECKHUX JIECOB M KycTapHUKOB. Pacrpoctpanenue. Ko-
puuHeBble TOuYBbl CpenuzeMHOMOpbs. KimMaT, pacTUTENbHOCTb, MOYBOOOPA3YIOUIUE MOPOJIBI.
Mopdoonorus. ['eneTnueckue 0COOEHHOCTH KOPUYHEBBIX ITOYB.

Cepozémsl cyxux cyoTponukoB. Pacnipoctpanenue. buoknumaruueckue ycnosus. [1ouBoo6-
pasytomue nopoasl. Mopdomorus cepo3émon. Comepxanue U coctaB rymyca. KapboHaTHOCTh U
BbIcOKO€ 3HaueHue pH. Otinuue cepo3éMoB OT cepo-O0ypbix mouB. CenbCKOX03IHCTBEHHOE 3HAYe-
HUeE.

ITouBBI TPONIMYECKUX M IKBATOPHAJIBHBIX o0J1acTeil.IlouBbI ropHbIX 00JacTeil.

3HaueHue MOYB TPOIMHUYECKOIo Mosica Kak HauboJiee paclpOCTPAHEHHBIX HA 3€MHOM LIape.

OTnuuuTeNbHBIE YePTHl T€0JIOTHYECKON HCTOPUH TPOIInYecKoi Tepputopun. Kinumarndeckue
ocobeHHOcTH. M3ydeHue mouB Tpomuyeckoro mosica. [TouBbl MOCTOSIHHO BIIQXKHBIX TPONHUYECKHUX
necoB. Pacnpenenenue, KIMMaTHYECKUE YCIOBUS, PACTUTEILHOCTh, BEIMUYMHA OMOMAcChl U Omaja,



COCTaB 30JIbHBIX AJ1eMEeHTOB. [louBoOOpasyroIe MOpoabl, posib aOMUHUS U Kene3a. Mopdoro-
rust. [Ipencrasienue o nporecce Gpeppann3amm.

[TouBBI CE30HHO YBIAXKHEHHBIX JIECOB U caBaHH. PacnpeneneHue, KIMMaTUYECKUE YCIIOBHUS,
pPacTUTENBHOCTh, MO4YBOOOpasytonye nopoasl. Mopdonorus. CenbCKOX03SHCTBEHHOE 3HAYCHHE
3THUX TOYB.

['mapomopdHbIe U CE30HHO-THIPOMOPQHBIE TOYBBI TPOMUYECKOTO MOsICA.

CtpyKTypa MIOYBEHHOI'O ITOKPOBA TPOIIUYECKUX TEPPUTOPHIA.

[TouBbl peunbix moiM. OCcOOEHHOCTH MOWMEHHOTrO mporecca. [1ouBbI mpHUTEPPACHOM, IIEH-
TPaJIbHOM M NpHUPYCIOBOM 4YacTU. CenbCKOXO3AMCTBEHHOE HCIIONIb30BAHUE MONMEHHO-ITYTOBBIX
II0YB.

3aKOHOMEPHOCTHU ITPOCTPAHCTBEHHOI'O PACIIPOCTPAHEHUS I10YB.

Kpatkwuii 0030p TOYBEHHOTO MOKPOBA MATEPUKOB.

['opu3oHTanbHas 30HAIBHOCTh IIOYB B IMPEAENaxX KPYIMHBIX TEPPUTOPHM. 30HATBHOCTh THU-
poMop(hHBIX TOYB. PernoHanbHbIe 3aKOHOMEPHOCTH PaCIPOCTPAHEHUS TIOYBEHHBIX 30H. [l0YBeHHO-
OnoknmMaTrieckast 06macth. [loHATHE O TOUBEHHBIX MPOBUHIUAX, OKPYrax, paioHax.

Beprukansnas 30HanbHOCTH IO4YB. [louBbl ropHbeix Teppuropuil. [louBer KaBkasza. IIouBbl
VYpana. [Tousl ropusix obnacreir CeBepHoit u FOxHoM AMepuku. 3eMenbHBIE PECYPChl MUPA, UX
UCIIOJIb30BAaHNE U OXPAaHa.

4 METOAUYECKHUE PEKOMEHJAIMU (YKA3AHUA) JJIA CTYAEHTOB ITO
N3YYEHUIO JUCIIAITJIMHbI

PabGouyas  nporpamMa  mpu3BaHa ~ [OMOYb  CTyAEHTam-reorpagaM  €CTECTBEHHO-
reorpauueckoro GpaxKyabTeTa B OPraHU3alMKA CAMOCTOATEIBHON padOTHI 0 OCBOCHUIO TUCITUILIH-
Hbl «['eorpadus NoyB ¢ oOCHOBaMHU MOYBOBeIeHUs». «I'eorpadus MoYB ¢ OCHOBaMHU OYBOBEJCHUS
- 0/lHa U3 reorpaUyecKux IUCLUIUINH, KOTOpas M3ydaeTcs Ui Lelel akTyalu3aluu MPEeKHUX
3HAHMUH CTYJEHTOB, a TAKXKE ITO3BOJIAET MOIYYUTh CIENUAIN3UPOBAHHBIEC 3HAHUS O [10YBAX.

Y4eOHO-MeTOINYECKHE MaTepHalIbl IO MOATOTOBKE JIEKIIMOHHBIX U J1a00paTOPHBIX 3aHATUI
B IIOCOOUU NpEICTaBIIEHbl OTAEIBHO MO KX 101 Teme. B kaxx1oM pasjene JaHbl:

1) ydueOHO-MeTOAMYECKHE MaTepuabl JIEKIIMOHHOTO Kypca, CIIMCOK OCHOBHOM M JIOTIOJIHU-
TEJbHOM JINTEPATYPHI;

2) yueOHO-MEeTOINYECKHE MaTepHaJIbl 10 MOATOTOBKE J1a00paTOPHBIX 3aHATUMH, COJIEpIKalIe
UH(OPMALIKIO MO MPOBEJCHUIO 3aHATUH C YKa3aHUEM I10CIIeI0BaTEIbHOCTH PACCMATPUBAEMBIX TEM,
3a/laHus JUIsl CAMOCTOATEIbHONW paboThl, KpaTKUE TEOPETHUECKHE U YIeOHO-METOANYECKUE MaTepH-
aJbl 110 TEME, CUCTEMY YNPAXKHEHWUH NIl CaMONIPOBEPKU. BhINoONHEHNE yIpa)KHEHUN JaCT BO3MOXK-
HOCTb CTYJIEHTaM TJ1y0)Ke YCBOMTHh TEOPETUUYECKHI MaTeprall, IPUMEHUTh MOTY4YeHHbIE 3HAHUS Ha
NpaKkTUKe, BBIPAa0OTaTh MPOYHBIE YMEHUS U HABBIKM JIMHTBUCTHYECKOTO aHAIIN3A.

B PII npencraBieHsl Takke KOHTPOJbHBIE TECThI, KOTOPHIE MO3BOJIAT NMPOBEPUTH YPOBEHB
YCBOEHHUS N3Y4EHHOI'0 MaTepuaa.

[Ipexxne yem NpUCTYNHUTH K BBIMOJIHEHUIO 3aJJaHUM JJIi CAMOKOHTPOJISI, CTyIeHTaM Heo0Xo-
MO M3Y4YUTh PEKOMEHIYEMYIO 10 KaXI0W Teme jureparypy. OOmmii cucok y4eOHOH, yueOHOo-
METOMYECKON U HAyYHOU JIMTEpPATyphl IIPEJCTABIIEH B OTAEIbHOM paszzaeine PII.

PII BxutrouaeT 06pa3iipl MPUIIOKEHUH K SK3aMEHALIMOHHBIM OHJIeTaM.

B npouecce ocBoeHMs JUCIUIUIMHBI HEOOXOUMO IMOCTOSHHO O00paIaThCsi K SHIUKIIONEAN-
yeckuM reorpaduueckum cioBapsM, «bombmioit COBETCKOW HSHIMKIIONEIUWY, CIPAaBOYHUKAM,
CIIPAaBOYHBIM aTJIACaM.

Pabouas mporpamMMma npepHa3HaueHa IJIaBHBIM 00pa3oM JIJIsl CaMOCTOSATEIbHON paboThI CTY-
JICHTOB, HO MOKET OBITh UCIIOJIb30BaH U HA ayIUTOPHBIX 3aHATHUSAX.

JUIg yCIIeIHOro YCBOCHHMSI TUCIUILUINHBI PEKOMEHYETCS:
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1. Ilpu u3ydeHun Kypca MCIOJIB30BAaTh KaK JIEKIIMOHHBIA MaTepHall, TaK U JIOMOJHUTEIb-
HYIO JIUTEpATypy, CTATUCTHUECKUE TaOIUIIbI U KapThl. Bee BhIlIenepeyrcieHHble KOMITOHEHThI HH-
dbopMarmoHHOro o0ecnedeHus Kypca B3auMHO JOMOJHAIOT APYT APyTa.

2. AKTHBHO UCTOJB30BaTh HMHPOPMAIIMOHHBIE MaTEpPHAalIbl, BBITYIIECHHBIE B MOCIEAHUE TO-
Ibl, ISl oOecrieueHus: OOHOBJICHHBIMU CBEACHUSIMU. JICKIIMOHHBIN MaTepuai, Kak MpaBuilo, pery-
JISIPHO OOHOBJISIETCS, PEKOMEHYETCsl aKTUBHO MCIOJb30BaTh KypHan «Kpaesenenue [Ipuamypbsa»,
«Bompock! reorpadhun Bepxuero [Ipuamypes», «l[louBoBeaenuey, pecypcol cetu MuTepHer, Diek-
TPOHHBIN HAy4HBIN KypHaJ «/{OKIaasl 110 3KOJIOrMYECKOMY ITIOYBOBEACHUIO, «[louBOBEACHUEY.

3. Ilepen mpencraBieHreM TOKIAI0B Ha 3aHATHSAX YAENSATh 3HAUUTEIBHOE BHUMAHHUE MPO-
paboTKe JIEKIMOHHOTO MaTepuaia M MaTepHajoB y4eOHHKA W JOMOJHHUTEIHHON JHUTEpaTyphl, a
TaK)Ke KapT, KacalolMXCsl TEMbI 3a/IaHUN CaMOCTOSITENIbHOM pabOTHI.

Onucanue nociegosareqbHocTu usyyenus PII:

Nzyuyenne marepuanos PIl HeoOXxoaumo HavyaTh CO 3HAKOMCTBA C Y4eOHOI mporpammon u
paboumx MporpaMm Io Kypcy.

[Ipexxae yem mpUCTYNHUTHh K BBINOJHEHHUIO 33JaHUi A CaMOKOHTpoIisd, Bam HeoOxoammo
U3Y4YUTh TEOPETUYECKHE MATEPUAIBI

B nporecce ocBOeHMSI TUCHUIUIMHBI HEOOXOJUMO PEryJsIpHO 00pamaThCsi K CIHUCKY PEKO-
MEHI0BaHHOH (OCHOBHOM U JIOMOJIHUTEIBHON) JIUTEPATYPBI.

ITo mepe paboThl Ha 7a0OPATOPHBIX 3AHIATHUIX HEOOXOAMMO 00pamaThcs K MPaKTUKyMYy IO
o0uiemMy 3eMJIEBEACHUIO JUIsl BHIIIOJIHEHUS T€X 3aJaHUi, KOTOpble B HEM NpuBoaarcs. IIpakTukym,
Bxoasamui B coctaB PII, Bkirouaer:

—IIJIaH IIPOBEJICHMS 3aHATHM C YKa3aHHUEM I10CIEA0BATEIIbHOCTH PACCMaTPUBAEMBIX TEM 3a-
HATHUH;

—KpaTKHUE TEOpPETUYECKUEe M Y4eOHO-METOIMYECKHE MaTEepUANIbIIO TeMaM, I103BOJISIOIINE
CTYAEHTY 03HAKOMHUTHCS C CYITHOCTBIO BOIIPOCOB, 00CYK/1aeMbIX/U3y4aeMbIX HA 3aHATHAX;

—CIUCOK JIUTepaTyphl, HEOOXOAUMOMN /IS LieJIeHANpaBIeHHOW paboThl CTy/IEHTa B X0J€ MOJ-
TOTOBKH K CEMUHApY;

—TEKCTBI CUTyallui JUIsl aHAJIM3a, 3a/1aHUs], 3a7a44 U T.I1., pACCMATPUBAEMBbIE HA CEMUHAPCKHUX
3aHATUSX.

CamMoaHnanu3 ypoBHsI yCBOEHHUS U OCTATOYHBIX 3HAHUN BO3MOXKEH MPOU3BOJAUTH C TOMOLIBIO
TECTOBBIX 33J[aHUH, KOTOPbIE OpPraHU30BaHkbI 10 YpoBHsM A, B, C 1 nMeIoT BapuaHThl PaBUIHHBIX
OTBETOB.

YueOHO-MeTOIHMYECKOE 00ecTIieYeHHE CAMOCTOATENBbHOM PadoThI CTYAeHTOB MO THCIHILINHE
«I"eorpadusi MOYB ¢ OCHOBAMHU NMOYBOBEIEHMS»

No Konunue-
CTBO
4acoB, B
HaumenoBaHue pa3aesia @opMbI/BHABI CAMOCTOATEILHOM cc""“‘”c'
TBUH
(TeMbI) AUCHUILIMHBI padoThI yuedHo-
TeMaTH4e-
CKHM
IIAHOM
1 Pa3znesn 1. Benenne OcHOBBI Teopum 67
o0pa3oBaHusi U reorpagu No4B
2 [TonsTue o mouBe kak ocoOoM mpupoj- | M3ydueHne ocHOBHOM U JOMOIHUTEb- 6
HOM 0oOpa3oBaHuu. PakTOpbl MOYBOOOpa- | HOM muTeparypsl. IlocTpoenue Tad-
3oBaHusA. Kparkuii 0030p McTOpuM H3y- | JIMII, cXeM. BeimonHenue mabopaTop-
yeHus mouBbl. [TouBooOpazyromue nopo- | HbIX 33AaHUH.
JIbl 1 MUHEpaJIbHas 4acTh NouBbl. O01IME
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buznveckue U
CBOICTBA MMOYBHI

(1)I/I3I/IKO'XI/IMI/I‘IGCKI/I6

3 Onpenenenue rpa”yjJoMeTpuydeckoro | M3yuyeHue OCHOBHOM U JIOIOJIHUTEIb- 4
cocraBa mouBbl. JlaboparopHas pabota | HO JmuTeparypbl. BeimonHnenue nabo-
Nol pPaTOPHBIX 3aJaHUI.

4 Buonornueckue ¢axTopsl mouBooOpaszo- | M3ydeHne OCHOBHOW M JOMOJHHUTEIb- 8
BaHMS W OpraHuyeckas 4YacTb IIOYBBL. | HOM JauTeparypsl. KoHCIeKTUpOBaHUE
Kimmaruueckue, TruApoOIOTMYECKUE U | U3YYEHHBIX HCTOUYHUKOB.
reoMopdororuueckue (HakTopbl MOYBO-
00pazoBaHus

5 OnpeneneHre MOJHOW BJIArOEMKOCTH M | M3ydeHrne OCHOBHOM M JOMOJHUTEb- 5
BBICOTBl KalWIISPHOIO MOJIHATUS BOABL. | HOW JMTeparypbl. Boinonnenue nabo-
JlaboparopHuas pabota Ne2 paTOPHBIX 3aJaHUI.

6 ToHkoaucnepcHast 4acTh MOYBHI U €€ No- | M3yueHre OCHOBHON M JONOJHUTENb- 6
JIOTUTENbHAsE crIocOOHOCTh. [louBeHHBIN | HOM nuTeparypsl. CocTaBieHue Kpar-
pacTBOpP, XMMUYECKUN COCTAaB ra30BOM M | KOI'O OOPHOI'O KOHCIIEKTA.

KUAKOU (pa3bl MOYBHI

7 KauecTtBeHHOE ompeneneHue paszinyHbiX | M3ydeHre OCHOBHON M JOMOJHUTENb- 5
dopm rymyca B mouBe. JlaboparopHasi | HOW ymTeparypbl. Beimonnenue yado-
pabota Ne 3 paTOPHBIX 3aJaHUI.

8 KosmuecTBeHHOE onpezeneHne nouBeH- | M3ydyeHue OCHOBHOM M JIONOJIHUTEIb- 5)
Horo rymyca mo meroay W.B. Tropuna. | Hoii nuteparypsl. Boimonnenue nabo-
JlabopaTtopnast pabora No 4. pPaTOPHBIX 3aJaHUI.

9 Coctosnue u ¢opMbel BoAbl B TouBe. | M3ydueHne OCHOBHOW M JOMOJTHUTEIb- 8
Bonuerit 6amanc mouB. Tumbl BogHOro | HOM nuTeparypbl. COCTaBJICHHE CXEM
peKHrMa n300pa’keHMsI BOJHOTO PeKUMA.

10 | KavecTtBeHHOE OmpEIEICHHEe OCHOBHBIX | M3yueHHEe OCHOBHOW W JOTOJIHUTEIb- 4
TUIOB TOIJIOTUTENILHOM CHOCOOHOCTH | HOM juTeparypsl. BeinonaHenue nabo-
nouskl. Jlaboparopnas pabota Ne 5. pPaTOPHBIX 3a/IaHUH.

11 | Mopdonorus nousl. Mopdonornueckue | U3yuenue ocHOBHOW M jaomoiHuTens- | 10
npu3Haku. [louBeHHBIN TPOPIITH HOUM JUTepaTyphl. 3apUCOBKa MOYBEH-

HbIX npodwieit. [loagroroBka oTueToB
10 NPAKTUKE

12 | O6bume  yepTsl  mouBOoOpa3oBaHUs. | M3yueHue OCHOBHOW M JIOMOJIHUTEINb- 6
Knaccudukanus nous. 3HaueHHE MOYBHI | HOM JIUTEPATYypHI.

JUISl 4eJIOBEYECKOro 00IIecTBa

13 | Pa3znexa 2. O630p rJaBHBIX THIIOB NOYB 20

14 | 3akoHOMEpHOCTH  MPOCTPAHCTBEHHOro | M3yueHne OCHOBHON M JOIMOJIHUTENb- 8
pacnpocTpaHEHUs 10YB HOM JINTEPATypHI.

15 | IlouBennsii mnpoduib. JlaboparopHas | I3yueHrne OCHOBHOM M JOIMOJIHUTENb- 6
pabota Ne 6. HOU nuTeparypbl. Brimonnenue nado-

pPaTOPHBIX 3aJaHUII.

16 | [TouBel apKTUYECKMX M TYHAPOBHIX | 3yueHue ocHOBHOW M jaomoiHuTensb- | 10
nanamadToB. [louBbl TaéXHO-TECHOHN | HOM MTUTEPATYpPHI.
30HBI. [10UBBI CMENIAHHBIX JIECOB

17 | TlouBsl JyTOBBIX u IyroBo- | M3ydueHne OCHOBHOM M JONOJHUTENb- 10
pa3HOTpaBHBIX cremnel. [ouBbI CyXux W | HOU IUTEpaTypHI.

MYyCTBIHHBIX ~ cTenedd. ['mapomopdHbie
MOYBHI CTEINEN
18 | [TouBsl mycThiHB. [I0UBHI CyOTpOIHUE- N3yuenne OCHOBHOW W JIOTIOJTHUTEIIb- 8

CKOT'0 I1osca

HOM JINTEpaTyphl.
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N3ydyeHne OCHOBHOM W JOMOJHUTEIb- 4
HOU nuTeparypsl. BrinosnHeHnue nado-
paTOPHBIX 3aaHUH.

19 | 3HaKOMCTBO C TIOYBCHHBIMH KapTaMu H
Kaprorpaguueckuii aHaiu3  (HakTopoB
OYBOOOpa30BaHUsI B BUJE OOCYXKICHHS
KOMIUIEKCHBIX ~MTOYBEHHBIX HPOQHIICH.
JlaGopaTtopHnasi pabota No7.

20 | [TouBBI TPONTUYECKUX M SKBATOPHUAIBHBIX
obsacreit. [TouBbl TOpHBIX OOMAaCTEH

W3yuenne OCHOBHOW U JIOIIOJIHUTEIIb- 6
HOM JIUTEPATYPHI.

S HPAKTUKYM 11O JUCHUITJIMHE

JlabGoparopunas padora Nel. (1 gac)

Tema: Onpenenenue rpaHyJIOMeTPUYECKOI0 COCTABA MOYBHI.
Oo6opynoBanue: papdopoBas CTynka ¢ IECTUKOM U PE3UHOBOM MPOOKOIA, CTaHIAPTHBIN HAOOp CUT
C )KECTKOM KHCTOYKOM, TEXHUYECKHUE BECHI C PA3HOBECAMH, JIMHEHKA.

1.0npenenenne rpanyJioMeTpH4Y€ECKOI0 COCTABA MOYBHI 0€3 NPHUHOPOB.

Xon pa6oTsl.
a. Cyxoii metoz.

[I{erroTka MOYBHI TIIATEIBHO pacTUpaeTcs Ha JiaJoHU. [Ipu momomm Tabiuikl onpenensercs

THUII IOYBBI.

HBII CYTJIMHOK

JINEM. HpI/I paCcTupaHri OIIYHIACTCA SICHO
pasiimuuMad  MEPOXOoBaTOCTb, TJIMHUCTBIC
JaCTHUILbI BTUPAKOTCS B KOXKY.

Mexaanueckuit CocrosiHEE CyxX0ro oOpasma
COCTaB
ITecox Ceinyune. CoCTOUT UCKIHOYUTEIBHO U3
IIECKA.

Cynecs Komouku cnabsle nerko pasgasnuBatotcs. | [Ipeobnamaror necuanble ya-
IIpn pacTupaHuy NpPOU3BOAMUTHCS JIETKUM | CTHULBI.
LIYPIIAIIMH 3BYK M CCHINAETCS C PYKH.

Jlerkuit  mecua- | Komouku paspymarorcs ¢ HebonbmuM ycu- | [Ipeobnanaror necuansie ya-

CTULlbl. [ JTMHUCTHIX YaCTHII

20-30%.

Cpennuii mecua-
HBII CYTJIMHOK

CTpyKTypHBIE OTAEIBHOCTU PAa3pyIIAOTCS C
TPY/ZOM, HaMeuyaeTcs yrioBaTocTh MX (op-
MBI.

Ilecuanble yacTUIEI €IIe XO-
pomo pasnuuumsel. [ uHUH-
CTBIX YaCTHI[ MPUMEPHO IMO-
JIOBHHA.

YUTCJIBHOC KOJIMYECTBO
TJIMHUCTBIX YaCTHII.

ObLICBATO-

Tsoxenpi mecua- | B cyxoMm coctositHuu ¢ TpynoM nojanarorcd | [lecyanslx 4YacTul  MOYTH
HBIN CYTJIMHOK. pa3aBIMBaHHUIO, 00OpPa3yIOT XOPOIIO BBIpa- | HET.

JKEHHBIE OTJIEJTLHOCTH C OCTPBIMH peOpamu,

IIpU PACTUPAHUU AAKOT OIIYLIEHHE TOHKOU

MykH. [IlepoxoBarocTe He omymaercs.
I'muua Pactupaerca ¢ Tpynom, u nosiBisiercst 3Ha- | COCTOUT M3 TIMHUCTHIX

ITIOYB.

0. Mokpblii MeTO.

1. OGpa3zer pacTepToil MOYBHI YBIQKHIIOT U MEPEMEITUBAIOT JI0 TECTOOOPA3HOTO COCTOSIHUS,
pU KOTOPOM IOYBbI 00J1a/1a10T MJIACTUYHOCTBIO.
2. V3 noAroToBiIeHHOM MOYBBI HA JIAJIOHU CKATHIBAIOT IIAPUK U MPOOYIOT pacKaTaTh /10 HETO B
LIHYD TOJILIUHOW OKOJIO 3 CM, 3aT€M CBEPHYTh B KOJIBIO JUAMETPOM 2-3CM.

| Mexannueckuii cocTas |

Cocrosiaue cyxoro odpasia
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ITecok He oOpasyer Hu mapuka, HU IIHYpA.

Cynecs O06pasyercs mapuk, KOTOPBIA packartaTh B IIHYpP HE YAAeTCs.

Jlerkuii mecuaHslii cy- | PackarbiBaeTcs B IIHYp, HO O4E€Hb HEIIPOYEH, JIETKO pacrnanaercs Ha
TJIMHOK YacTH IIPU PACKAaThIBAHUM WJIM [IPU B3ATUU B JIaIOHHU.

Cpennuii necuanblii | OOpa3yeT CIUIOIIHOW IIHYp, KOTOPBI MOKHO CBEPHYTH B KOJBIIO.
CYTJIMHOK KoJb110 ¢ TpenMHaMu U NepeaoMaMHu.

Tsxenpiin necuanblid | JIerko packarsiBaercs B mHyp. Koib11o ¢ Tpemunamu.
CYTJIMHOK.

I'nuna I'muuaa o6pazyer mmuHHBI mHYp. Kobiio 6€3 TpemuH.

2.CuUTOBBIii rpaHy/I0MeTPUYECKHIT aHATU3.

DTOT METOJI IIMPOKO MPUMEHSETCA ISl ONPEAEIICHHS ITPaHyJIOMETPUUECKOr0 COCTaBa rnecua-
HBIX ¥ CyINeCUaHbIX NOYB. Pa3nenenne marepuana Ha rpaHyJIOMeTpUYecKie (PpaKIUU OCYIIECTBIIS-
€TCsl IPU TIOMOIIM CTaHJAPTHOTO HAbOpa CUT C MOCIEAYIONINM B3BEIIMBAHUEM BBIJCIIEHHBIX (Ppak-
1ui. Beimyckaemple B HacTOsIIIee BPEMsI IPOMBILUIEHHOCTBIO CTaHIaPTHBIE HAOOPHI CUT COCTOSAT U3
CeMHM CHUT ¢ BennunHou otBepetuit B 10; 5; 3; 1; 0,5 u 0,25 MM, OJJOHHUKA U KPBIIIKH.

Xox pa6oTsl.

1. Matepuan uccineayeMoil Mo4YBbl OCTOPOKHO pacTupaercs B (hapdopoBoii CTylKe BHAUAIE
TIECTHKOM, a 3aTe€M PEe3MHOBOM MPOOKOIA, YTOOBI pa3pyIINUTh arperarsbl.

2. U3 uccnemyemoil mouBbl OTOUMPAIOT CPEAHIOI0 MpoOYy MeToAoM KBapToBaHus. [ljis 3TOrO
THIATEJIBHO MEepEMEIIaHHbIM 00pa3ell BHICHINAIOT Ha JIUCT OyMaru U pacipeesisioT TOHKUM CI0EM B
Buje Oosiee WM MEHEe POBHOrO Kpyra. 3aTeM JIMHEHKOW KpYr NeNsT Ha YeThIpe paBHbIC 4acTu
(xBagpanTel). [lepBblii U TpeTHIl KBaApaHTHI yJAJSIOT, a OCTABUIMIICS MaTepual BHOBb TaKUM e
oOpa3oMm kBapTytoT. Ilocie NByX-TpeXxKpaTHONOKBAPTOBAHUS OT cpelHeil MpoObl Ha TEXHUYECKHX
Becax Oepercs HaBecka B 100 r.

[IpoBeprB MpPaBMIIBHOCTh PACMHOJIOKEHHUS CUT B HAOOpe, HaBECKY BBICHIIAIOT Ha BEpXHeEe
CUTO, HAOOP 3aKpPHIBAIOT KPBIIIKON U B TeueHHe 20 MUH BCTpSAXHUBAIOT. /[yt 3TOrO Ha JIEBYIO PYKY
CTaBST MOJJOHHUK, NMPABOM PyKOH MPUKMMAIOT KPBIIMIKY M JIEJAIOT ObICTpbIE (PYrOBbIE ABMXKEHUS
pyKam# ¢ IepUOAMYECKUM MOCTYKMBAaHUEM MpaBoi pykoi mo Kpeiuike. [Ipu aTom Habop cut noi-
’eH OBIThb PacloJIOKEH He B TOPU30HTAIBHON IUIOCKOCTH, a C HAKJIIOHOM TO B OJIHY, a B JIPYTYIO
CTOPOHY, TaK KaK IPOCEMBAHUE MOXKET ObITh HEMOJHBIM H3-3a 33JEPKKU YaCTHUI[ Y KPAEB CHT.

3. 3aroTaBIMBalOT BOCEMb MAKETUKOB, KOTOPHIC B3BEIIMBAIOT Ha BecaX. Ha kax1oMm makeTu-
Ke, Ha 000/IKe 3aITMChIBAIOT pa3Mep (Hpak-1mu U ero Maccy.

4. 13 kaxpaoro cura (HaumHast ¢ cuta ¢ oTBepcTusiMi 10 MM) BChINaroT Ha Oymary ocTaBILUe-
Cs, Ha HEM YacTHUIlbl. Menkue yacTuilpl, 3actpsipimue Ha cutax 0,5 u 0,25 MM, BBIYUIIAIOT KECTKOM
KHONKOM. Hu B KoeM ciydae He cienyeT NMpoJaBiIuBaTh 3aCTPSIBIIME YACTHUIIBI, TAK KaK IPH 3TOM
pacuupsoTCs OTBEPCTHs cUT. Martepu-

JUI Ka)KJIOTO CUTA MEPEHOCAT B MAKETHUK, IOCIIE YET0, ONPEAEIAs MacCy MAaKETHKa C COAEp-
YKUMBIM U 3aIlMCHIBAIOT HA BEPXHEW YacTH MakKeTa.

5. 13 BepxHelt nudpsl (MOKa3bIBAIONIEH Maccy MakeTa ¢ COAEP>KUMBIM) BHIUUTAIOT HUKHIOKO
nu¢py (Maccy MycToro makeTHKa) U pa3HOCTh 3alMChIBAIOT BHU3Y MakeTa. Pa3HOCTh MOKa3bIBaeT
Maccy KakJJoi TpaHyJIOMETPHUECKON (hpaKIHH.

6. ITonyuennbie TUMPBI CYMMHUPYIOTCS B TaOiHIe 3, TPUYEM CymMMa JOJDKHA COCTABJIATh HE
menee 99,5 r. Jlonmyctumas ommbka ananuza £0,5%.

7. IlomyueHHble BETUYHUHBI B TpaMMax OJIHOBPEMEHHO MPEACTABIISIOT MPOLIEHTHOE COofepkKa-
HUE OTAETBbHBIX (Ppakiuil. DTH TaHHBIE CBOAAT B Tabauiy. B Tabnuie 3 nmpuBeaeH npumep 3arucH
pPE3yNBTAaTOB CUTOBOI'O aHAJIM3a MECKA.

®pakiuu yactuil, B MM | Macca, BT | Conepxanue, B %

ooiee 10
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10-7

7-5

5-3

3-2

2-1

1-0,5

0,5-0,25

menee 0,25

JlanHble n3 Tabaubl HaHOCAT Ha rpaguk. Ha abcuucce rpaduka oTkIaqpIBalOT BEIMYUHBI Ya-
CTHULl B MWUIMMETpax, a 10 OPAUHATE — UX COAEPKAHUE B MPOLEHTAX OT Macchl HaBecku. [lomyden-
Hbl€ Ha rpaduKe TOUYKH COEIUHSIOT B KPUBYIO, KOHQUIypanus KOTOPOH XapaKTepu3yeT IpaHyJlo-
METPUYECKUI COCTAB.

Jlureparypa
1. Banbkos, B.®. TlouBoBenenue : yueOHuk g 6akanaspos / B. @. Banbkos, K. III. Kazees, C.
W. Konecuuko ; KOxubIi (enepanbublii yH-T . - 4-¢ u3n., nepepad. u gom. - M. : FOpaiit, 2013. -
527 c. (5)
2. Tameesa, JLII. [TouBoBeneHue. [DIEKTPOHHBIN pecypc] - DnekTpoH.naH. - HoBocubupcek :
HI'AY, 2012. - 95 c. - PexxuMm nocryna: http://e.lanbook.com/book/5506 - 3ari. ¢ skpaHna.
3. I'ernamues, A.H. ['eorpadus moyB ¢ OCHOBaMH IMOYBOBEJCHUS : YICOHUK IS CTYI. BY30B / A.
H. I'ennaaues, M.A. T'mazoBckas. - M. : Beicinas mikoaa, 2005. — 200 c. (50)
4. JlobpoBosbckuii, B.B. I'eorpadus mous ¢ ocHOBaMH MOYBOBEACHUS | YUEOHUK ISl CTY/.BY30B /
B.B. lo6poBounbckuii. - M. : BIIAZIOC, 2001. — 279 c. (20)
5. Hlo6poBonbckuii, B.B. IIpakTukym no reorpaguu mous ¢ OCHOBaMH MOYBOBEICHUS: yuel.moc.
st ctyn.By30B / B.B. Jlo6poBonbckuii. - M. : BJIAJIOC, 2001. — 97 c. (19)
6. Cuyxuna, M.C. [louBoBeneHue. [DIeKTpOHHBINA pecypc] - DmekTpoH.naH. - HoBocnOupck :
HI'AY, 2009. - 110 c. - Pexxum nocryma: http://e.lanbook.com/book/4574 - 3aru. ¢ skpaHa.
7. CnoBapb TEpMHHOB Ioreorpa@uu o4 ¢ OCHOBaMH IOYBOBE/ICHUS : Hay4YHOe u3ganue / M-Bo
oOpa3zoBanus u Hayku Poc. @enepanun ; coct. H. E. MenbmukoBa. - 2-e u3ja., 101. U nepepao. -
bnarosemenck : U3a-so BI'TIY, 2010. - 37 c. (16)
8. Murtsxkosa, U.W. TlouBoBenenue. [Dnekrpounsiii pecype] / M.U. Mursakosa, A.C. Tyes, H.b.
Hypees. - Dnekrpon.jan. - Womxap-Oma : III'TY, 2007. - 72 c. - Pexum jpocryma:
http://e.lanbook.com/book/39603 - 3aru. ¢ 3kpaHa.

JlabopaTopnasi padora Ne2. (1 yac)

Tema: OnpenesieHue MOJHON BJIAr0EMKOCTH U BbICOThI KANIWJIISIPHOTO MOAHATHS BOJbI.
O0opynoBanue: dapdopoBas CTynkKa C MECTUKOM, KEJIE3HbIH IITaTHUB C 3aKUMOM, CTEKJISIHHAs
TpyOKa nuameTpom 2-3 cM, XUMHUYECKUH CTaKaH, TMHEHKA ISl H3MEPEHHUS BOJOTIOIhEMA.

IIpakTHyeckas 4yacThb
1. OnpeneseHue MOJIHOM BJIaroeMKOCTH NOYBbBI.
Xox padoTsl.

1. CrexnsHHy0 TpyOKy AuaMmeTrpoM 2-3 cM, JJIMHOM 15 c¢M T 0AHOro KOHIA OOBS3BIBAIOT
MapieBol canderkoil, Mo KOTOPYIO MOJAKIAAbIBAIOT OYMaKHBIA (PUIBTP, U ONPEACIAIOT Maccy Ha
TEXHUUYECKUX Becax.

2. TpyOKy 3amOJHSIOT Cllerka W3MEJNbYCHHBIM NMOYBEHHBIM MaTepuaioM a0 orMmerku 10-12
cM. /[ yrmuioTHeHUs: MaTepuana HUKHUM KOHIIOM TPYOKH OCTOPOKHO MOCTYKHBAIOT O JHCTOBYIO
pE3uHy.

3. Jlns onpezneneHuss TUTPOCKONMYECKON Biard (Kak ONMCAHO B MPEABIAYLIEM 3a/laHUM) B
daphopoByto yaniKy 6epyT HaBECKy IOYBBI B 5 T.

4. OmnpenensiroT Maccy TpyOKH C TTOYBOM Ha TEXHUYECKUX Beca Pa3HOCTH BTOPOTO W MEPBOTO
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OTpezieNIeHuUs] COCTaBIISIET MacCy MOYBBI

5. TpyOKy MEIJICHHO MOTPYKAlOT B COCYJl C BOJON TakuM 00pa3oM, 4TOOBI YPOBEHBb BO/IbI
ObLT Ha 1 cM BbIIlIe OTMETKH HA TPYOKH, M OCTABJISIOT €€ B TAKOM MOJIOXKEHUH Ha 15 MuH.

6. Crycts yka3zaHHOe BpeMsi TpyOKY ¢ ITOUYBOM M3BJIEKAIOT U3 BOJBI U B BEPTUKAIBHOM I10JIO-
YKEHUH 3aKPEIUIAIOT B IITaTUBE HAa | MUH, 4TOOBI 1aTh BO3MOXKHOCTh CT€Ub U30BITKY BOJIBL.

7. 3areM TpyOKYy CHUMAIOT CO IITATUBA, POTUPAIOT CHAPYKU (PHIBTPOBAIBHON OyMaroit st
ylaJeHus OCTaBIICHCs BOJbI U ONPEAEISAIOT MACCy HAa TEXHUYECKUX BEcax.

8. Pacuer BoJibI, yiep>KHBaEeMO TTOYBOM TOCIIC HACKIIIEHUS, TIPOU3BOIAT 1O hopMyIie

A = ((P3-P2)*(P2-P1))*100%

raeA- KOJIM4ecTBO BOJIbI, YAEPKUBAEMOE ITOUBOM MOCJIE HACBIILIEHUS,

P1- macca TpyOku,

P2- macca TpyOku ¢ mo4BoOi#,

P3 - Macca TpyOKH ¢ 1TOYBOM MOCTIE €€ HACBIIEHUSI BOJIOM,

P2- P1 - Macca nouBsl

P3 - P2- Macca BoJibl, yiep>KMBaeMOM TIOYBOI1 MOCIIE HACBILICHUS.
9. Jlanee onpeaemnstoT TUTPOCKOIMYECKYIO BIIary.

Onpenesnenue BbICOTHI KANMMJJISIPHOTO NOHATHSA BOABI B I0YBE B CTEKJISAHHOH TpyOKe.
Xoa padoThl.

1. Uccnenyemblii MmaTepuall, HaXOASIIUICS B BO3AYUIHO-CYXOM COCTOSIHMH, TIIATEIHLHO pac-
TUpaIOT B (pap(opoBoOii CTYNKE U HACHIIAIOT B CTEKISIHHYIO TPYOKY JuaMeTpoM 2-3 cM, BeIcoTOM 50
cM. HmxHuit KoHer| TpyOKH IpeIBapUTeIbHO OOBA3BIBAIOT MapJiei, HE JAIOIICH MOYBE BHICHINIATh-
csi. Jlns yniaoTHeHHs MOYBEHHOW MAacChl MPH 3al0JHEHUU TPYOKH €10 NepUOJUYECKU MOCTYKUBAIOT
0 JIUCTOBYIO PE3UHY.

2. TpyOKy ¢ 1MOYBOH yKpEIUIAIOT Ha IITAaTUBE TAKMM 00pa3oM, 4TOOBI HUYKHUIA KOHEI[ ee ObLI
OIyIlIeH B 0aHKy ¢ BOJOM Ha 1 cM HuXke ypoBHs Bojbl. HauanbHbIll ypoBEHb BOJbI HEOOXOAUMO
MOIJEP/KUBATh B TEUEHUE BCETO OIBITA.

3. Hago 3ameTuTh Bpems Orpy>KeHUs TpyOKH B BOAY U BECTH HAOIIOJICHHS 32 BBICOTOM TTO/I-
HATHUS BOJBI 10 OKPACKe MOYBEHHON MAacChl, TEMHEIOIEH B pe3yJbTaTe yBJIaXHEHUs. BeicoTy noa-
HSATUS BOJBI 3aMEPSIIOT JTUHEHKON OT MOBEPXHOCTH BOBI 10 BEPXHETO YPOBHS KaNWUISIPHOTO MOJ-
HATHS. B ciydae HepOBHOM MOBEPXHOCTH CMOYEHHON Macchl OepeTcs cpeiHee 3HaUeHHE U3 MaKCH-
MaJbHO MUHUMAaJIbHOTO oTcyeTa. [losiokeHne ypoBHs BOJbI 3allMCHIBAIOT B CXEME Yepe3 YKa3aHHbIe
WHTEPBAJIbl BPEMEHH.

4. Ilo nanHbIM HabOMOIEHUH CTPOST rpaduk. I1o BepTHKaIbHOM OCH rpaduKa OTKJIaJbIBAIOT B
MacmTade BBICOTY KalWUIIPHOTO MOJbEMAa BOJbI B MHJUIMMETpPAX, a 1O TOPU30HTAIBHON - COOT-
BETCTBYIOIINE OTpe3KH BpeMeHu. Och BpeMEeHH Uil yA00CTBa N300paKeHUsl OONBIINX TPOMEXKYT-
KOB pa30uBaioT Ha Jorapudmuyeckyro mxkany. Kondurypamus kpuBoi BOJOMOAbEMA 3aBUCHT OT
IPaHyJIOMETPUYECKOTO COCTaBa MOYBBI: Y€M KPYIMHO3EPHUCTEE COCTaB, TEM Kpyde MOJHUMAETCS
KkpuBast. OJJHAKO y KPYITHO3EPHUCTBIX TPYHTOB KpUBasi ObICTpee BBIMOJIAXKUBACTCSI BCIEACTBUE TIpe-
KpalleH!s KaUUISIPHOTO TTOAHSTHSL.

Keiic-meron
CrpykTrypa 3aHATHS:

1. CryneHTsl fensTcsl Ha MUKPOTPYIIBI (2-3 yed.).

2. Kaxmas MUKpOrpyImia nojy4aeT WHAMBHUIYalbHbIN HAa0Op MOYBEHHBIX OOpa3lOB U 3aja-
HUH, BKIIFOYAIOIINX B €05 TEKCTOBBIA MaTepHal ¢ BOPOCAMH.

3. IlpenonaBaTenb Ha3bIBAET TEMY 3aHATHUS, NOACHSET ACHCTBHS CTY/IEHTOB B MUKPOIpYIIax
nocJie MOJyYeHHs 3aJaHHUsL.

4. CryneHTbl NMOATOTABIMBAIOT YCTHBIE OTBETHI HA IOCTABICHHBIE BOMPOCHI, JOKA3bIBAIOT
CBOM YMO3AKJIIOUCHMsI HA NpUMeEpe MPOBEAEHUS 1a00paTOPHOro KcnepumenTa. OTBeyaroT Ha BO3-
MOYKHO BO3HHKIIIE BOIPOCHI OCTAIBHOM Ipymmbl U npenoaasarens. [lpenogaBarens npu HE0OXo-
JUMOCTH 33J1a€T HAIIPABJISIIOIIME BOIIPOCHI.
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5. Tlocne MEeMOHCTpAIMK OIbITa, & TAK)KE BBICTYIUICHHS MHKPOTPYIIIbI OCTaJbHAs IpPyIina
dbopMyupyeT BBIBOJ IO paboTe.
6. IlpernonaBarespb B 3aBEPIICHHH BCEX BBHICTYIUICHUH MMOIBOJUT OOIIHIA BBIBOJ 10 3aHSTHIO.

[Tpumep 3agaHuii TpyMIIbL:

- OnpenenuTe Kakoi M3 MOYBEHHBIX 00pa3IOB Jy4Ile MOAOHAET AJIS BIAroIOOMBBIX pacTe-
HUH, a Ha Kakux OyJyT XOpOIIO MPOU3paAcTaTh CYKKYJIeHTbl. OOBACHUTE U TOKaXKUTE CBOI BBIOOD.

- Ecu y4yecTh, 4TO BBICOTA MOYBEHHOTO MPOMUIIS AJIs1 BCEX MPEAOCTaBICHHBIX 00pa3LoB CO-
ctaBuT — 30 cm, Ha riyouHe B 30 cM OyAyT HaXOAUTHCS TPYHTOBBIE BOJbI, TO B KAKOM CIIydae Ka-
NWUTSIpHAs KaiiMa BBIAJIET Ha MTOBEPXHOCTH (B KakoM o0Opasiie) ?

OTBeTbTe Ha BOIIPOC — NOYEMY B IIOYBEHHOM Ipoduie nous (B NpUPOAE) CKOPOCTh NOJHITUS
TPYHTOBBIX BOJ M 00BEM BOJBI B MOYBE HE OYJET OAMHAKOBHIM 10 Bcemy npodmmo? C yeM 3To
CBSI3aHHO?

Jlureparypa
1. BanbkoB, B.®. TlouBoBencuwme : yueOHuk s 6akanaBpos / B. @. Banbkos, K. 1. Ka3zees, C.
. Konecuukos ; FOxHbIl QenepanbHblil yH-T . - 4-¢ u31., nepepad. u gom. - M. : FOpaiit, 2013. -
527 c. (5)
2. Taneesa, JLII. IlouBoBenenue. [DneKTpoHHBIH pecypc] - DnekTpoH.naH. - HoBocuOupck :
HI'AY, 2012. - 95 c. - Pexxum noctyna: http://e.lanbook.com/book/5506 - 3aru. ¢ 3kpaHa.
3. 'ennanues, A.H. ['eorpadus mouB ¢ ocHOBaMH MMOYBOBECHUS : YUEOHUK JUISI CTYI. BY30B / A.
H. I'ennaaues, M.A. I'mazoBckas. - M. : Beicias mkouna, 2005. — 200 c. (50)
4. Nlo6poBounbckuii, B.B. I'eorpadus moys ¢ ocHoBaMu MOYBOBECHUS : YUeOHUK IS CTY/.BY30B /
B.B. lo6poBonsckuii. - M. : BJIAZTIOC, 2001. — 279 c. (20)
5. lobpoonbckuit, B.B. IIpakTukym no reorpaduu moyB ¢ OCHOBaMU IOYBOBEAEHUS: yuyel.Imoc.
st cTya.By30B / B.B. Jlo6poBonbckuil. - M. : BJIAZIOC, 2001. — 97 c. (19)
6. Cuyxuna, M.C. TlouBoBenenue. [DnekTpoHHbII pecypc] - DnekrpoH.naH. - HoBocubupck :
HI'AY, 2009. - 110 c. - Pexxum gocryna: http://e.lanbook.com/book/4574 - 3arun. ¢ skpana.
7. CnoBapb TEpMHUHOB MOTeOrpaUUIIOYB C OCHOBAMU MOYBOBEACHUS : HaydHOE u3gaHue / M-BO
oOpa3oBanus u Hayku Poc. @exeparuu ; coct. H. E. MenpmukoBa. - 2-¢ u3j., JA0I. U mepepao. -
bnarosemenck : U3a-so BI'TTY, 2010. - 37 c. (16)
8. Murskosa, W.W. TlouBoBenenue. [Dnexkrponnsiii pecype] / .M. Mutskosa, A.C. Tyes, H.b.
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JlabGopaTopuasi padora Ne3.
Tema: KauecTBeHHOE onpeiesieHHe pa3JIn4YHbIX (opM rymyca B nouse (1 4).

OO6opynoBanme: ¢pappopoBas CTyNKa ¢ IECTUKOM, TEXHUYECKUE BECHI C Pa3HOBECAMH, KOHH-
geckue KoI0bl eMKocThIo 250 M (2 mT.) 1 100 cm® (3 mT.), IBe CTEKISHHBIE BOPOHKH H GYMaKHbIE
GuIbTPBI, TPOOUPKU B IEPEBIHHOM LITATHUBE, JKEJIE3HBII IITATUB C 32KUMOM, OIOpETKa €eMKOCThIO
25 ev®.

PeakTuBbl: nuctumnpoBanHas Boga, 0,01-HopMamblii pacTBOp MapraHIOBOKUCIOTO KaJus,
eaKui HaTpul (kpucramudeckuii), 10 mponeHTHas coisiHas KUCIIOoTa.

Xox padoTsl.

1.3 ob6pa3sia rymycoBOro ropru30HTa TOYBHI HA TEXHHYECKUX Becax OepyT HaBecky B 50 r. Ee
pactupatoT B ¢paphopoBOi CTYIKe I pa3pylIeHUs] TOYBEHHBIX arperaToB U MEePeHOCIT B KOHUYE-
CKYIO KOJIOYy eMKOCThIO 250 MiL.

2. B xonby nobapnsator 100 M AUCTHIUITMPOBAHHON BOJIBI, COIEPKUMOE B30aITHIBAIOT, OTCTA-
WBAIOT 3-4 MUH, €11le pa3 B30AITHIBAIOT K BHOBh OTCTAUBAIOT.

3. OrcrosBIIMIICA pacTBOp 4Yepe3 BOPOHKY ¢ (pUIBTPOM OT(HUIBTPOBHIBAIOT B KOJOY €MKO-
ctbio 100 cm®. TTomydeHHas KUIKOCT TPECTABISAET COOOH BOJHYIO BHITSKKY M3 MOUBBI, COZEP-
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XKalllyl0 BOJOPACTBOPUMBIE (B TOM YMCJE M OpraHuuYeckue) coequHeHus. Kak npaBuiio, LBET BbI-
TSKKH CBETJIO-)KEJTHIN, 9TO OOBSICHIETCS IPUCYTCTBHEM COJIEH ()yTbBOKHCIIOT.

4. B kon0y emkocthio 100 cm® HaymBaror 20 cM® BOAHON BBITSDKKH, mo6apisor 1 cm® 50-
TIPOLIEHTHON CEepHOM KUCIOTHL. B Takyro e konby HamupatoT 20 cM® IUCTHIIMPOBAHHON BOABI U
Taxoke 106assior 1 cm® CEpPHOM KHUCIIOTHI'.

5. B xon0y ¢ aucTHIIMpPOBaHHON BOAOH M3 OIOpETKU J00ABIISIOT CAHTHHOPMAIIBHBIA PacTBOP
MapraHllOBOKHUCIIOrO Kajius (IepMaHraHata Kajus) A0 IOSIBIEHHS OTYETIMBO PO30BOTIO OKpa-
muBaHus. KoanuecTBo U3pacxol0BaHHOTO pacTBOpa epMaHIraHaTa Kajiusl 3aMepsIoT.

6. 3areM B K0JI0y C BOJHOM BBITSKKON IO KaIIsiM MPHOABISIIOT U3 OIOPETKHU PacTBOP MEpMaH-
ra”ara kKanus. IlepBble mopiuu nepmMaHrasara Kaiausi pacXOAyITCsS Ha OKHCIIEHHUE BOJIOPACTBOPHU-
MOTI'0 OPraHMYECKOI0 BEILECTBA, U KUIKOCTh HE OKPAIINBAETCSA B PO30OBBIN LBET. Peakius okucie-
HUS BOJIOPACTBOPUMOM YacTU T'yMyca IPOUCXOJUT 110 CXEME:

4KMn0s + 5C + 6H2S04=5C02 + 2K,S04 + 4MnS04 + 6H20

Peakumst okucieHusi TpeOyeT HEKOTOPOTo BpeMeHu. J[isi ee yCkopeHus Koy ¢ BOAHOW BbI-
TSDKKON HarpeBaroT HA MIEKTPUYECKON IIJIMTKE WM Ta30BOM TOPEIIKE.

PacTBOp mepmaHranara xanus 100aBJSIFOT B BOAHYIO BBITSDKKY JO IOJIHOTO OKHCIICHHS Opra-
HUYECKOT'0 BEILECTBA, YTO MPOSABIAETCS B yCTOWYMBOM PO30BOM OKpalllMBaHUM pacTBopa. Heobxo-
JTUMO IOJIYYUTh OTTEHOK TaKOM K€ MHTEHCUBHOCTH, KaK U B KOJIO€ ¢ AUCTUIUINPOBAHHOM BOJIOM.

[To neneHusiM OOPETKH ONPENEIAIOT KOJIMYECTBO IIepMaHraHaTa Kajus, U3pacxo/10BaHHOE Ha
OKHCJIEHHE BOI0PACTBOPUMOI'O OPIraHUUYECKOT0 BEIIECTBA.

7. Pa3HOCTB KOJIMYECTBA IIepMaHraHaTa Kajus, 3aTpau€HHOI0 J10 MOSBJICHUS OTYETIUBON po-
30BOM OKpacKH OJIMHAKOBBIX 0ObEMOB BOJHOM BBITSKKHM U IMCTUILIMPOBAHHOM BOJIbI, Oy/eT Xapak-
TEpU30BaTh KOJIMYECTBO BOJOPACTBOPUMBIX (POPM MOYBEHHOT'O T'yMyca.

8. IIpuroraBnuBaroT 1-HOpPMaJIBHBIA PACTBOP €AKOT0 HaTpusi. HopMalbHBIM pacTBOPOM, Kak
M3BECTHO, HAa3bIBAETCS KOJIMUYECTBO BEILECTBA B I'paMMaXxX, paBHOE MOJIEKYJISIPHOMY BECY, pacTOpr-
mmid' B 1 1. MOJeKyIsIpHBIH BeC €IKOro HaTpHs pacCUMTHIBAIOT 1o Tabnmuiie Menpaeneesa: Na = 23,
O=16,H=1.

TakuMm o0pazom, i nodydeHus 1 1 HOpMaJbHOrO PacTBOpa €1KOro HaTpust HeoOxoaumo 40
I Kpuctayunyeckoro Bemectsa. [l 100 ma tpebyercs B 10 pa3 meHsble, T. €. 4 T.

4 r eKOro HaTpHsl, Macca KOTOPOTO ONpE/esieHa Ha TEXHUYECKUX Becax, MePEeHOCIT B KOHU-
YecKyl KoJ0y eMKocThio 350 cm?, mobasmsror 100 Mt JUACTUJUIMPOBAHHOM BOJBI U TaIOT PacTBO-
pUThCS.

9. IlpuroraBiauBarOT HIETOYHYIO BBITSDKKY M3 MOUYBBL. B KOJI0OUKY ¢ OCTaTKOM OT BOJHOMN
BBITKKM 100aBisfoT 100 cM® 1-HOpMabHOro pacTBopa enkoro HaTpus. Komby Heckombko pas
B30QJITHIBAIOT U OTCTanBalOT. Omeparus pacCTBOPEHUs B 11eJI0M 3aHUMaeT 20 MuH.

10. OtcrosBmHMiics TeMHO-OYpBIii pacTBOp OT(PHIBTPOBBIBAIOT Yepe3 BOPOHKY ¢ (pUIbTpoM B
K01009Ky eMKOCThIO 100 M.

11. 3 cM® mEenoYHON BHITSKKH TEPEHOCAT B MPOOHMPKY, KyJaa 3aTeM MpH MepHOIHYECKOM
BCTPAXMBAHUM TIOCTENIEHHO NOMMBAIOT 2-3 cM® 10-TpoIEenTHOM cONsAHOM KUCI0ThL Uepes HeKoTo-
poe BpeMsl pacCTBOPUMBIE B IIEJIOUYM T'YMHUHOBBIE KHUCIOTHI KOAryJIUPYIOT U B BUJI€ OYPBIX XJIOINbEB
BBINAJAIOT HA JHO MPOoOHpKHU. [I0 KOIMYECTBY XJIONbEB MOKHO CYJUTh O KOJHMYECTBE I'YMHUHOBBIX
KHCJIOT B aHAJIM3UPYEMOM 00pas1e.

12. OcraBmasics Ha QuibTpe U B Koj0e HepacTBOpUMAasi B BOJE W B IIEJOYH YepHAs Macca
Oyzer npeacTaBieHa TYMHUHOM.

Jluteparypa
1. Taneesa, JL.II. IlouBoBenenwue. [ DEeKTPOHHEIHN pecypc] - DnekTpoH.AaH. - HoBocuOupck :
HI'AY, 2012. - 95 c. - Pexxum noctyna: http://e.lanbook.com/book/5506 - 3arun. ¢ skpaHa.
2. T'ennamues, A.H. ['eorpadus mouB ¢ 0CHOBaMH MOYBOBEJICHUS | YYCOHUK /IS CTYII. BY-
30B / A. H. 'ennagues, M.A. I'na3zoBckas. - M. : Beicimas mkoua, 2005. — 200 c. (50)
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3. I'munka, K.JI. ITouBsl Poccun u npuieraromux crpaH. [DIEKTPOHHBIN pecypc] - Diek-
tpon.fad. - CIIG. : Jlans, 2014. - 343 c. - Pexxum gocryma: http://e.lanbook.com/book/52770 - 3arm.
C DKpaHa.

4. NNobpoBonbekuii, B.B. I'eorpaduss moyB ¢ OCHOBaMH NOYBOBEICHUSA @ YUEOHHK s
cryn.By3oB / B.B. Jlo6poBonbckuii. - M. : BJIAJIOC, 2001. — 279 c. (20)

5. lo6poBonbckuii, B.B. Jlekuuu mo MCTOPUM W METOJOJIOTUH MOYBOBENEHUS: YUeOHUK.
Jlekuu MO MCTOPUM W METOJIOJIOTHU TIOYBOBEACHHS: YUEOHUK. [DIIEKTPOHHBIN pecypc] - Diek-
TpoH.JaH. — M. : MI'Y umenun M.B.Jlomonocosa, 2010. — 232 c. — Pexum pgocrymna:
http://e.lanbook.com/book/10110 — 3ari1. ¢ skpaHa.

6. o6poBonbckuii, B.B. Ilpaktukym mo reorpadguu moyB ¢ OCHOBAMHU ITOYBOBEICHHUS:
yuae0.mmoc. s ctya.By3oB / B.B. Jlo6poBonbckuii. - M. : BJIAJIOC, 2001. — 97 c. (19)

7. Opinos, I.C. Xumus mous : yueOHuk amus crya. By30oB / JI. C. Opnos, JI. K. CagoBauKO-
Ba, H. . Cyxanoga. - M. :Beicu. mk., 2005. - 557, [1] c. (25)

8. Cuyxwuna, M.C. [TouBoBeneHue. [ DNEKTPOHHBIN pecypc] - DnekTpoH.qaH. - HoBocuOupck
: H'AY, 2009. - 110 c. - Pexxum noctyna: http://e.lanbook.com/book/4574 - 3ar. ¢ skpaHa.

9. CrnoBapb TEpMHHOB TI0 reorpaduu MO4YB ¢ OCHOBaMH IIOYBOBEJCHHS : HAYYHOE M3/IaHUE /
M-Bo oOpa3zoBanus u Hayku Poc. ®enepauuu ; coct. H. E. MenbumkoBa. - 2-¢ u3j., I0M. U mepe-
pab. - bnarosemenck : U3a-so BI'TIY, 2010. - 37 c. (16)

10. MutskoBa, .M. [louBoBenenue. [Dnekrponnsiii pecype]| / .. Murskosa, A.C.
Tyes, H.b. Hypees. - Dnexrpon.jan. - Momxkap-Ona : III'TY, 2007. - 72 c. - Pesxum pocryma:
http://e.lanbook.com/book/39603 - 3ari. ¢ sxpaHna.
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3eeB, C. U. Konecuukos ; FOxHbI# (enepanbHblii yH-T . - 4-¢ u31., nepepad. u goi. - M. : FOpaiir,
2013. - 527 c. (5)

2. BopoOreBa JLA. Xumudeckudt  anHanu3 1mouB  [Tekct| :  y4eOHHMK  JyIst
CTYJ.BYy30B,00y4atomiuxcs o crei. «[louBoBenenue» / Bopoonesa JILA. - M. : I3a-Bo Mock.yH-Ta,
1998. - 271 c. (2)

JlaGopaTopHas padora Ne 4.
Tema: KosmnmuecTBeHHOE onpeesieHHe OYBeHHOro rymyca no meroay U.B. Tropuna. (1 yac)

OobopynoBanue: dapdopoBas cTynka ¢ pe3HHOBBIM MECTHKOM, TEXHUYECKHE BECHI C Pa3HO-
BecaMH, IBe KOHMUECKHe KONObl eMKocThIo 100 cM®, 1Be MajieHbKHe BOPOHKH (IuaMeTpoM 2-4 cm),
AIIEKTpUYEcKas IUIMTKA WK ra30Basi TOpeKa, )KeJIe3HbIM ITaTUB ¢ 3a)KUMaMH, OIOpeTKa EMKOCThIO
50 cm®. Jlns mpuroTOBNEHHs PabouMX PacTBOPOB TPEOYIOTCS JOMOTHUTENHLHO MEPHBIH IIHIMHAP,
TP KONOBI EMKOCTEIO 2 11, hapdopoBas yammka auamMmeTpoM okoo 10 cM, konba emkocTsio 100 cv?.

PeakTuBbI: OMXpOMaT Kanus KPUCTAUIMYECKHH (XPOMIIMK), KOHIIEHTPUPOBAaHHAas cepHas
KHCJI0Ta, COJIb Mopa KpucTtamudeckas, peHUIaHTPpOHMIOBAsK KUCIOTa B IOPOIIKE, CO/A.

Xox padoTsl.

1. Ot o6pa3na, pactepToro pe3MHOBONW MPOOKOW B CTYIKE, OTOMPAIOT CPEIHIOK Mpo0y, U3
KOTOpO# OepyT HaBecKy B I T.

2. HaBecky BBICBHINAIOT Ha OeJblif TUCT OyMaru u ot oO1iel Macchl MpenapoBaIbHON UTOJIKOM
THIATENIFHO OT/AENSAIOT BCE 3aMETHBIE IJIa30M PACTHTENbHBIE OCTATKH, KOTOpPbIE MEPEHOCAT B OT-
JIeNbHBIA MAaKeTUK M B3BemMBaiOT. s Gojiee TOYHOTO OIpeneneHus OTOMpaloT pacTUTENbHbIE
OCTaTKH MO/ JIYTION.

3. U3 marepuana, OUHIIEHHOTO OT PaCTUTEIbHBIX OCTATKOB, OepyT HaBecKy B 0,2 T u mepe-
HOCAT B KOHMUYECKYIO KOJIO0UKy eMKkocThiol100 cm®. B Ty K0I60UKy MpnbaBisior u3 6roperkn 15
cM® XpomoBoit cMecu. B Takylo ke KOHTpONBHYIO KONGOYKY HANMBAIOT Takxke 15 cm® xpomo-
BOH CMECH.

PacTtBOp XpOoMOBO# cMecH MPUTOTABIMBAIOT CIEAYIONIMM 0oOpa3oM. Ha TexHu4ecknx Becax
onpenenstor maccy 40 r ouxpomara kanus (K2C207), nmpenBapuTeabHO pacTepTOro B MOPOIIOK B
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dapdopoBoii crynke. buxpomar kanaus nepeHocsAT B ABYXJIUTPOBYIO KOJOy U A00aBIsIOT Tyaa 1 1
JUCTUTUPOBaHHOM Bobl. [locie pacTBopeHust Ouxpomara Kanus B KOJIOY OCTOPOKHO HEOOJIbIIH-
MU MOPLUUSIMH HAJMBAIOT 1 J1 KOHLIEHTPUPOBAHHON CEPHOU KUCIOTHI. DTa ornepauus TpedyeT 00Jib-
LIOM OCTOPO’KHOCTH, TaK KaK IPU CMEIIMBAHUU BOJBI C CEPHOM KHUCIOTON MPOUCXOJUT CUIIBHOE
pazorpeBanue. [IpuroroBieHre XpoMoBOil cMecH MPOU3BOASAT OOBIYHO 32 HECKOJIBKO JHEW Iepen
aHanu3oM. HeoOXoImMMo MOMHHTB, YTO CepHAas KUCIIOTA MOTJIONAET Maphl BOJABI U3 BO3yXa, H MO-
3TOMY HEOOXOAMMO AEpPKAaTh XPOMOBYIO CMECh TIIATEIBHO 3aKPHITOM.

4. O0e KOJOOYKHU CTaBAT Ha AIIEKTPUUYECKYIO IUTUTKY U KUIATAT 5 MuH. Bo n30exxanue ucmna-
peHusi HeOOJIBIIOT0 KOJMYECTBA MKUAKOCTU KOJOYy HAKPHIBAIOT MAJEHbKOM BOPOHKOW HOCHKOM
BHYTpPb B Ka4eCTBE 00OPAaTHOTO XOJIOAUIBHUKA.

5. [Tocne TOro Kak >KMJIKOCTh B KOJIOOUKAaX OCTHIHET, B HUX J00ABIAIOT AUCTUILIMPOBAHHOMN
BOJIbI 00BbEMa KOJIObI U KOJIObI BHOBBH OXJIAXKAAIOT. 3aTeM NpUOaBIsioT 5 kamenb naaukaropa (0,2-
MPOLEHTHBINA PacTBOP (PEHUTAHTPOHUIIOBOM KHCIOTHI).

0,2-miporcnTiielii pacTBOp (HEHMUIAHTPOHUIIOBOM KUCIOTHI IPUTOTABIMBAIOT IIyTEM PacTBOpE-
Hus 0,2 T GpeHnIaHnTpoHIIOBOH KuciaoTsl B 100 em® 0,2-iponcHTHOTO pacTBopa coabl. Haecky mo-
pomika (heHHUIAaHTPOHUIIOBOW KUCIOTHI IOMEIAIOT B (pappopoByr0 YaliKy u mocje 100aBiIeHus He-
CKOJIbKUX KyOudeckux caHTUMeTpoB (,2-TPOIIEHTHOTO COAOBOTrO pacTBOpa pa3MEIIMBAIOT CTEK-
JISTHHOW NMaJ04YKOM 10 CMETaHOOOpa3HOW KOHCUCTEHLIMU. 3aT€M MOCTENEHHO HAJUBAIOT OCTAJIBHOE
KOJIMYECTBO COJOBOTO PAacTBOpA MPHU MOCTOSIHHOM MOMeNIMBaHUU. PacTBopa (heHuIaHTpOHUIOBOU
KHCIIOTHI TOTOBAT BCero umib 50-100 cM3, Tak Kak pacxoi 9TOro peakTHna HeOGOIBIION.

6. Jlanee npu momoru O0peTKH MPOU3BOAAT TUTpoBaHue 0,2-HOPMAIBHBIM PACTBOPOM COJIH
Mopa. Jlns npuroToBieHyst AByI€UHOPMaIbHOTO pacTBopa coinu Mopa 6epyt 160 r kpucraninye-
cKkoii comn Mopa u pactBopsioT B 1960 cM® mucTHIMpoBaHHON Bojkl. Ilocie pacTBopeHus TpH-
6aBnsator 40 cM® KOHIIEHTPHPOBAHHOM CEpHON KMCIOTHL IloNydeHHBIH PacTBOP (UIBTPYIOT s
OUYMLICHMS OT MEXaHUYECKUX ITPUMECEH.

XpoMoBasi CMECh pearupyer ¢ coiibio Mopa ciieyromum o0pa3zom:

K2Cr207+7H2S04+ 6FeS04= Cr2(SQ4)3+ K2SOa+ 3Fe2(S04)3+7H20

B mporuiecce TuTpoBaHMS OKpacka pacTBOpa B KOJOOYKE MOCTENEHHO MEHsieTcs 10 (rosero-
BOU - CMHEW - 3esneHoM. [Ipu nmosBiIeHn SICHOW 3€JIEHOM OKPacKH, CBUAETEIbCTBYIOLIEH O BOCCTa-
HOBJIEHUH MHAMKATOpa (IIOJIHOM HEWTpalu3aluu XpOMOBOM CMECH), TATPOBAHHUE 3aKaHUMBAETCS.

B nepByro ouepenp TUTpyeTCs YUCTasi XpOMOBask CMECh AJISL ONPEIEIIEHNUs UCXOIHOTO KOJINYe-
CTBa XpOMOBOW CMECH, B3ATOM JIJIS1 ONBITA.

N3pacxonoBaHHBIH 00beM pacTBopa coidu Mopa 3amuchIBaiOT. 3aTeM TUTPYIOT PacTBOp B
KOJIOOUKE C aHAJIM3UPYEMOMN MOYBOW ISl ONpEENICHNs KOJUYECTBA XPOMOBOI CMECH, COXpaHUB-
nielcs Mociie OKUCIICHNs OPraHMYeCcKOro yriiepoa.

N3pacxonoBanHbIil 00beM pacTBOpa coiu Mopa 3anuchiBaoT.

7. T'ymyc onpenensitot o Gpopmyre

A=((a-b) NK / Q) *100%

rae A- Koau4yecTBo rymyca B %,

a - KOJMYECTBO KyOMYECKHX CAHTUMETPOB pacTBopa coiu Mopa, M3pacXoJOBaHHOE  Ha
TUTPOBaHUE XPOMOBOM cMecH 0e3 IOYBHI,

b- xoaMYecTBO KYOMYECKUX CAaHTHMETPOB pacTBOpa coiii Mopa, H3pacxoJ0BaHHOE Ha TUTPO-
BAHUE XPOMOBOU CMECH C MOYBOMH,

N - HopMabHOCTB pacTBopa coiu Mopa (0,2),

K- xoadpunment nepeoaa Ha rymyc, paBHsiii 0,00517,

Q - HaBecka MOYBHI B TpaMMax.

[Ipumep pacuera pe3ysnbTaTOB aHATU3A!

TIpu THTPOBAHMM KOHTPOIBHOH K0JI6KI OLTO H3pacxogoBano 31,6 cm® pacTBopa comu Mopa.
[Ipy TUTPOBAHUH KONOBI ¢ TOYBOH - 22,4 cm°. HopMankHOCTE pacTBopa comn Mopa - 0,2. Jlns aHa-
nu3a ObLTa B3siTa HaBecka mouBsl 0,2 r. OnpenernseM couepikaHue rymyca:
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A= (((31.6 —22.4) * 0.2 * 0.00517) / 0.2) 100% = 4.7%
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JlaGopaTopHas pa6oTa Ne5.
Tema: KauecTBeHHOe onpe/iesieHHe OCHOBHBIX THIIOB MOIJIOTUTEIbHOM CIIOCOOHOCTH MOYBBI.
(2 yaca)

OOopynoBaHme: >KeJe3HbIE IITATUBBI C 3aKUMaMH (2), CTEKJISTHHbIE BOPOHKH JAUAMETPOM &
cM (2) u 5 cM (2), bapdopoBast CTynKa ¢ MECTUKOM, TEXHUYECKUE BECHI C pa3HOBECAMH, KOHUYE-
ckue KoJ10s1 eMkocThio 100 eM® (2), mpobupku (6) B IepeBIHHOM IITATHBE.

PeakTuBbBI: TIMHUCTAs CYCIIEH3Us, XMMUYECKHE YEPHUIIA, S-TIPOLIEHTHBIN pacTBOP XJIOPUCTO-
ro Kanus, 4-IpOLEHTHBIN pacTBOP LIABEIEBOKUCIOTO aMMOHHUS.

Jly1g mpoBeIeHUs] MHTEPAKTUBHOM (POPMBI: MOATOTOBKA 3aJlaHUH, TPOOJIEMHBIX BOIIPOCOB.

CrpykTrypa 3aHATHS:

1. CrynenTsl nenarcs Ha MUKpOrpynnsl (2-3 yen.).

2. Kaxxmas MUKporpynna rnojixydaeT MHIMBUAYAJIbHYIO ManKy ¢ HaOOpOM 3aJaHMi, BKIIIOYa-
IOIIUX B c€0s1 TEKCTOBBIN MaTepHall ¢ BOPOCaMH, Ha0Op N300pakKeHHI, CXEM.

3. IlpenonaBarens Ha3bIBAET TEMY 3aHATHUS, OSCHSICT ACHCTBHS CTYIEHTOB B MUKPOTPYIIaxX
1ocJje MOJyYeHUs 3aJaHus.
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4. CTyneHThl MOJArOTAaBJIMBAIOT YCTHBIE OTBEThl Ha IOCTaBJIEHHBIE BOIPOCHI, JOKa3bIBAIOT
CBOM YMO3AKJIFOUEHUS Ha IPUMEPE POBEACHUS J1a00paTOpHOro 3kcnepumenTa. OTBEYa0T Ha BO3-
MOYKHO BO3HHKIIIKME BONPOCHI OCTalIbHOM Ipynmsl U npenogasarensd. IIpenonasarens npu HeoO6Xo-
JUMOCTH 33J1a€T HAINIPABJISIIOIIME BOIIPOCHI.

5. Ilocne neMoHCTpaluy OMbITAa, a TaK K€ BBICTYIUICHHs] MUKPOIPYIIBI OCTajbHas Ipymmna
dbopMyIupyeT BBIBOJ IO paboTe.

6. IlpenonaBarens B 3aBEPILIEHUH BCEX BBICTYIICHUH TOJBOIUT OOLIMI BBIBOJ 110 3aHSTHUIO.

IIpakTnyeckas yacTb
Xoa padoThl.

Onpenenenne MeXaHM4eCKOM NMOIJIOTUTEILHOH CIIOCOOHOCTH

1. Ha xene3HbIX IITaTUBAX YKPEIUISAIOT 1BE CTEKJISTHHBIC BOPOHKU AUAMETPOM OKOJIO 8 CM.

2. B dapdopoBoii cTynke pacTUparOT CYrJIMHUCTYIO MTOYBY, OT KOTOPOW HAa TEXHUYECKHX Be-
cax O6epyt HaBecky B 30 r. Ee momemniaior B BOpOHKY.

3. Bo BTOpyr0 BOPOHKY KIIQJyT TaKyO e HABECKY CHIIBHO MECYaHOW MOYBBI MK Tecka. Bo
n30exaHue BBICHIIIAHMS MaTepuana B 00€ BOPOHKU IPEBAPUTEIBHO MOMEIAIOT I'PaBeIMHKY, 3a-
KpBIBaIOIINE OOJBIIYIO YaCTh BHIXOAHOI'O OTBEPCTUSI BOPOHKH.

4. Yepe3 CYrIMHHUCTYIO U IECUaHYI0 Maccy (QHIbTPYIOT 3apaHee MPUTrOTOBJIECHHYIO TNIMHH-
CTYIO cycrneH3uto. PuiIbTpar, NOJy4YEeHHBIN MTOCIIE IPOX0XKACHUS Yepe3 MEPBYIO U BTOPYIO BOPOHKH,
Oyzner o0nagaTh pa3iaMyHON MPO3PAYHOCTHIO B 3aBUCUMOCTH OT TOTO, Kakas IOYBa JIydlle 3aJep-
JKUBAET («IOIJIOIIAET») YaCTULIbI TJIMHUCTON CYCIIEH3UH.

5. Pe3ynbraThl ombITa CieayeT 3anKucaTh U clienarh BbIBObI. [10CKONBbKY ECOK HMEET 3HaYu-
TEJBHO 0oJiee KPYIHBIE MOPHI IO CPABHEHUIO C CYTJIMHKOM, TO €CTECTBEHHO, YTO (DPUIIBTPAT MOCHE
IPOXOXKJICHUS Yepe3 Mecok OyneT 0ojiee MyTHBIM, YEM I0CIIE IPOXOXKICHHS Yepe3 CYTIIMHOK.

Onpenesnenue MoOJIEKYJISIPHO-COPOLIMOHHOM ((pU3MYecKOii) MOIJIOTHTEJbHOH CIOCO0OHO-
CTH

1. B crexisiHHbIE BOPOHKH, YKPETIJIEHHBIE B JKEJIE€3HBIX ITATUBAX, IOMELIAIOT HABECKU B 25 T
IIECKa U CYTJIMHKA.

2. Yepe3 npUroToBiIeHHbIE 00PA3Ibl GUIBTPYIOT KAKOH-ITHOO0 MONEKYISPHBII

pacTBOp C XOPOILO OKpallleHHbIM BelecTBoM. Hanbonee ynobeH st ombITa KHJIKUKA pac-
TBOP AHWJIMHOBBIX (DPHOJIETOBBIX YEPHUIL

3. B 3aBUCHMMOCTH OT BeJIMYMHBI TaK HAa3bIBAEMOM MOBEPXHOCTHOI SHEpPruu, 00ycIOBICHHON
B OCHOBHOM CTEIEHBIO AUCIIEPCHOCTU Ka)J10ro o0pasiia, MPOUCXOIUT MOIJIoeHne Mojaeky. 1u-
TEHCUBHOCTb MOTJIOIEHU MPOSBISETCS B 00eclBeUMBaHUN (HUIIbTpATA.

4. lIBet unpTpata U3-Moj KaXKA0ro o0pasiia 3aluCchIBalOT U JIENAI0T BbIBOJI, B KAKOM 00pa3-
11 SHEepPru4Hee MposBisieTcss copouus (mornomeHue) Moaekya. CyriMHOK Oyaroaapsi 3HaUUTeNb-
HOMY CO/iepKaHMIO BblcokoaucnepcHbix yacTtull (menee 0,001 mMm) oOnanaer 3HAUUTEIBHO OOJIb-
el copOIIMOHHOM cocOOHOCThIO, yeM Tecok. [Toaromy ¢unbTpar, npouenmui yepes CyrianHoK,
Oyner mouyTH (WM MOJHOCTHIO) OeCIBETHBIM, a (UIbTpAT, MPOLISIIINI Yepe3 Mecok, 0ojiee MUiu
MEHEE SICHO OKPALIEHHBIM.

OnpenesieHe HOHHO-COPOIMOHHOI (00MEHHOI) NMOTJIOTUTEILHONH CITOCOOHOCTH

1. 3apaHee 3aroTaBIMBalOT (PpaKIUIO arperaroB KpymHee 3 MM r'yMyCOBOTO FOPH30HTA 4Yep-
HO3eMa WJIM JIepHOBO-KapOoHaTHOM mouBbl. Ha TexHMueckux Becax OepyT HaBecky B 10 r u mome-
HIAIOT B CTEKJISIHHYIO BOPOHKY. Bo BTOpyr0 BOopoHKY HackmaroT 20 r necka. BopoHKM yKpeIUIFioT U
JKEJIE3HBIX ILITAaTUBAX.

2. Ucxomuple pacTBOPHI - NUCTUJUIMPOBAHHAS BOJA U S-TIPOLIEHTHBIA PAaCTBOP XJIOPUTOBOTO
KaJus - MPOBEPSAIOT Ha cojep:kaHue Kanplusa. C 3TOH Lenblo AUCTUIUIMPOBAHHYIO BOJLY U XJIOPH-
CTHIi KaNuii B KOMIMYECTBE 5-6 CM° HAMBAIOT B MMPOOHUPKH U Ty/a J00ABISIOT OKOJIO 1 cM®

4 TIPOLIEHTHOTO pacTBOpa oKcajaTa (IaBesIeBOKUCIOro) aMmmoHus. [losBienue Genoit Mytu
YKa3bIBACT HA MPUMECh Kaiblius. B TUCTHIINIMPOBAHHOW BOJIE KaJbLIMI OTCYTCTBYeT. B pacTBOpe
XJIOPUCTOTO KaJiisl MHOTIa OOHAPYKMUBAIOT O4EHb c1aboe MOMYTHEHHE, CBUCTEIbCTBYIOIIEE O CO-
JIEpKaHUM KaJblMs B KoinuecTBe, MeHble 0,01%.
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3. Uepe3 oOpasiibl B BOpOHKAX (GUIBTPYIOT JTUCTUIUIMPOBAHHYIO BOAY B KOHUYECKUE KOJIOBI
eMKkocTbIo okono 100 cm®. XKuakocTs, mpormeniias yepe3 oOpasHbl, OOBIYHO COAEPKUT OONbIIee
WM MEHbIIIee KOJIMYECTBO MeXxaHndyeckoil mpumecu. [loatomy ¢unbTpat u3-noj Kaxaoro oopasia
BHOBb (PHJILTPYIOT Yepe3 BOPOHKY ¢ OYMaKHBIM (GHILTPOM B IPOOHPKY B KOJHYECTBE 5-6 cM®.

4. B o0oux ¢puibTpaTax ONpeaeisioT coAepKaHne KaabIUs peakiiueil ¢ OKcaraToB aMMOHHUS.
Kak mpaBuiio, KOHCTaTUPYETCS OTCYTCTBHE KalbLMs WM OOHApYXHBaeTcsi cilaboe MOMyTHEHHE,
YKa3bIBaloIee Ha MPUCYTCTBHE BOIOPACTBOPUMBIX opM Kanbius B kKonumdecte 0,01-0,001%.

5. Otu ke 00pa3ibl MPOMBIBAIOT S-IIPOIIEHTHBIM PACTBOPOM XJIOPUCTOTO Kanusi. uinbTpar ot
KaXJI0TO 00pa3ia GuIbTPYIOT Yepe3 BOPOHKY C OyMakKHBIM (PUIBTPOM B MPOOUPKY, TZIE OINpese-
JSIFOT COZEPIKAHMSI KaJIbIIHSL.

6. [lonydeHHble pe3yabTaThl 3alUCHIBaIOT. B dunbTpare n3-moj necka KaiblUi OTCYTCTBYET
Wi OOHapy)KMBaeTcsl B BHJE cinaboi MyTu. B ¢unbrpare u3-mojx mMaccsl ryMycOBOTO TOPHU30HTA
YyepHO3eMa BbINaIaeT OOMIBbHBIN ocanok Oenoro mera. [lomyueHHBIN pe3yiabTaT MOXKHO HU300pa-
3UTh CXEMOM.

[TosiBneHne B QuIIbTpaTe XJIOPUCTOrO Kaiusi OOJIBIIOTO KOJIMYECTBA KaJbIIHs, KOTOPOTO HE
OBUIO B MCXOHBIX PACTBOpaX M KOTOPBI HE OOHAPY)KEH B BOJIHOW BBHITSHKKE M3 000MX 00pasIoB,
00BSCHSICTCS] BEITECHEHHUEM IOTJIONIEHHOTO KajbIs KaaueM. MoHbI Kaausi BBITECHUIU MOHBI Kallb-
1151, HAXOJUBIIKECS B COPOMPOBAHHOM COCTOSIHUH Ha TIOBEPXHOCTH TOHKOJMCIIEPCHBIX YACTHII T'y-
Myca 4YepHO3eMa.
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JlaboparopHasi padora Ne9.
Tema: IlouBenHblii npodub. (2 yaca)

Ceexuii oman

JacTH4HO
PESTORHEIIAAC T
Topusont A O CTHIEA
ELMEIEAHHE T
B
MHEHEP AL HEE yrIy
EEI[ECTE IloeepxHOCTHR
OeperHoHEEER
COPHIOHT
Topuszont B P
HaKo IIEHHE DmopnantHER

IIHTATENE HHX
BEIECTE

KHCIE R TOpH2OHT

Topuzont C
MAaTEPHHCKAA TOPOga,
NoABEpT ACIAACH
EHE TP HEAH HEO

Topusont D
KopeHHAA
IoNCTHIAKINAT Dopogal

Pucynoxk - [louBennslil nmpoduib

IHouBeHHBbIN IPOPHJIL ABTOMOP(HBIX MOYB.

Aemomopghnvle nougwl - TO OUBBI, POPMUPOBAHUE KOTOPBIX MPOXOJUT B YCIOBUAX XOPOILIO
JPEHUPYEMBIX BOJOpA3/ENOB, T. €. O] BIUSHUEM aTMOC(EepHOU BiIarM, CUCTEMaTUYECKHE HHUCXO-
JSIIMe TOKHA KOTOPOi 00yCllaBiIMBalOT MepeMeIIeHne XUMUYECKUX 3JIEMEHTOB CBEpXY BHU3. Pexxum
MIOYBEHHOH BJIarM B 3THX YCJIOBUAX MOXET ObITh KaK MIPOMBIBHBIM, TaK U HEIIPOMBIBHBIM. [ 'pyHTO-
BbI€ BOJIbI PACIIONIOKEHBI OTHOCUTENIBHO ITyOOKO.

®opmupoBanue npouiIst aBTOMOP(HBIX MTOYB CXEMATUYECKH N300paKeHO Ha PUCYHKE

I¥MyCcOBBLIHA
Ay TOPH3OHT

Ay @ @ @ ® ITlepexonHas
YaACTE

HOYBEHHOTO
npoduIs

ITouBOOGPA3YIOIIaT
C noponga

Pucynoxk - IlouBeHHbIH poduiib aBTOMOP(PHBIX MOYB.

Ilepeznotino-akkymynamusnas wacme npoguas. 3nech npeodpasyercs oTMepliee opraHuye-
CKOE  BEIIECTBO, CHCTEMAaTUYECKH  HAKaIUIMBAeTCs  IMOYBEHHBIM  MEPETHOM W rymyc
U aKKyYMYJUPYIOTCS 30JbHBIE AJIEMEHTBI, HEOOXOIUMBIE JUIsi HOPMAJIBbHOTO MHUTAHUS pacTeHuil. B
MEPETHOMHO-aKKYMYISTUBHON YacTH MPOQPMIL UAYT HE TOJIBKO MPOIECCHl HAKOTUICHUS: YacTh XH-
MHUYECKHX AJIEMEHTOB B BHJI€ TOJBUKHBIX KaK OPraHUYECKUX, TAK U HEOPraHMYECKUX COEIMHEHHN
BBIHOCHUTCSL 3a IIPEeNIbl T'YMYCOBOI'O TOPHM30HTA, OJIHAKO, B LIEJOM, MPeodsafaeT TEeHICHIUs
K HakoruieHuto. LIBer »Toil wactu mnpodumist MeHseTcss OT 4epHOro, Oyporo | KOPUYHEBOIO
JI0 CBETIIO-CEPOro, YTO OOYCIOBIEHO COCTaBOM M KOJHMYECTBOM T'ymMyca. MOIIHOCTh 3TOW yacTu
npoduas MeHsieTCsl B Pa3IMYHBIX MOYBAX OT HECKOJIBKMX CAaHTUMETPOB A0 1 merpa. B 3Ty uacth
npoduIs BXOASIT CIEAYIONINE TOPU30HTHI:
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Copusont Ag (0) - camasi BepXHsisi 4YacTh IIOYBEHHOrO NPOQHIL. DTO Jierkas IMOJCTHIIKA
(cTenmHOM BOMIIOK), peACTaBIsAIoOmas co00i onajy pacTeHUI Ha Pa3IHMYHBIX CTAUAX PA3IOKEHUS -
OT CBEXKETO J10 TIOYTH Pa3JIOKUBIIETOC.

Copu3oHT A, (H)- MOBEPXHOCTHBIA TOPH30HT MOYBBI, COCTOSINUI M3 HACHIIICHHOTO BOJOM
Topda.

CopusoHT A1 (A) - BepXHUIl TEMHBIA TOPH30HT TOYBBI, COJACPIKALIMA HAMOOJbIIEE KOJIHYE-
CTBO OPraHMYECKOro BELIeCTBa (B TOM YHUCIIE, W HAUOOJbIlEe KOJIUYECTBO I'yMH(PHUIMPOBAHHOIO
OpPraHMYECKOI'0 BEIIECTBA). ITOT TOPU3OHT €LIE Ha3bIBAIOT 'YMYCOBBIM TOPU30HTOM.

[Tepexonnas yacte npouiist npeacTaBisgeT co0ol MOCTENEHHbIN IIepexo1 OT TyMYCOBOTO Io-
pPH30HTa K MOYBOOOpPA3yIOUIel MOpoJIe, 3/1€Ch MPOUCXOIAT PAa3IUYHbIE, YaCTO MPOTHUBOIOJIOKHO-
HaIPaBJICHHBIE ITPOLIECCHI.

Jj1s BepXHEro ropu3oHTa NepexoaHON 4acTH NpoQuIIs XapaKTEPHO BHIMBIBAHUE ITOIBHKHBIX
coeMHEeHU B 0ojiee HU3KHUE IOYBEHHBIE TOPU30HTHI, B HEKOTOPHIX II0YBaX OYEHb CHIIBHOE
(HarmpuMmep, B TIOJ30JIUCTHIX ). B 3TOM citydae 000co0IIsIeTCs: CaMOCTOSITENIbHBIN TOPHU30HT BHIMBIBA-
Hus A2 (E), oTkyzaa BeiHEeceHBI Bce 0oJiee Wil MeHee MOIBUKHbIE COCTUHEHUS.

B HIkHEH MOOBHHE MEPeX0IHON YacTH NpOoQuIIs MpeodiiagaeT BMBIBAHHE, T. €. BHIIIAICHUE
(ocaxkaeHue) COeAMHEHUM TeX XMMHUYECKUX JIEMEHTOB U MEJIKMX YacTHUL], KOTOPbIe ObLTN BBIMBITHI
U3 BEpXHEHW 4YacTH MOYBEHHOW ToimM. ['yOMHA TmepeMemeHust YacTHIl W COSTUHEHUN B Pa3HBIX
YCIOBHAX Pa3/IM4Ha, OJJHAKO, B 00IIeM, O0Jiee paCTBOPUMBIE COSAUMHEHHUS] MUTPUPYIOT TIIy0ske, yeM
MEHEE pacTBOPUMBIE, IIOITOMY IOHSATUE T'OPU30HTA BMbIBAHUSI HECKOJIBKO HeolpeneaeHHo. O0bIu-
HO B KauecTBEe I'OPU30HTA BMbIBAHMs (MM WLIIOBHAJIBHOTO TOPU30HTA) BBIIENSAIOT TOPU3OHT, Xa-
PaKTEPU3YIOIIMIICSA HAKOIIJIEHUEM TJIMHBI, OKUCIIOB JKEJe3a, AIFOMUHUS U MapraHua.

B nouBax, rie He HaOII0JAI0TCS CYILIECTBEHHbIE IIEPEMEILIEHUS BELECTB, B IOYBEHHOH TOJILIE
HET 000CO0JIEHHS SITIOBUAIEHOTO Y WILTIOBHAILHOTO TOPU30HTOB. B Takux mouBax cuMBOIOMB000-
3HAYal0T NEePeXOAHbIM CIOW MeXAy I'yMyCOBBIM TOPU30HTOM U IMOYBOOOpa3ymollel mopoJou, xa-
paKkTepU3yeMblil TOCTENIEHHBIM OCJIa0JIEHHEM IPOLECCOB aKKyMYJISIUN TyMyca, pa3lIoKeHus mep-
BUYHBIX MMUHEPAJIOB, OH MOKET IOJPA3ACIATHCSA Ha

B1 - ropusoHT ¢ mpeoliaianreM ryMmycoBOH OKPacKH,

Bo-noaropuzont ¢ 6onee caaboii 1 HepaBHOMEPHOM I'yMyCOBOI OKPacKoOM,

Bs - moArOopu30HT OKOHYAHHUS TYMYCOBBIX 3aTE€KOB.

['opuzoHT Bk - MakcuMalibHasi akKyMYJIsIIMs KapOOHATOB, OOBIYHO pacrioyiaraeTcsi B CpeHei
WIM HUYKHEN 4acTu Mpoduis U XapakTepu3yeTcss BUIMMBIMU BTOPUYHBIMH BBIJICJICHUAMU KapOOHa-
TOB B BUJI€ HAJIETOB, IPOXKUJIOK, TICEBIOMULIENHNS, OEIOTIa3K1, PeAKIX KOHKPELUil.

['opuzoHT G - rIIeeBbIid, XapakTepeH VIS MI0YB C MIOCTOSHHO M30BITOYHBIM YBII&XKHEHHUEM, KO-
TOPOE BBI3BIBAET BOCCTAHOBUTEIBHBIE MPOLIECCH! B [IOYBE U MIPUAAET TOPU30HTY XapaKTEpPHbIE Uep-
ThI - CU3YI0, CEPOBATO-TOIYOYIO UJIU IPA3HO-0EyI0 OKpPAacKy, HaIMUUE P>KaBbIX M OXPUCTHIX ISATEH,
BSI3KOCTb U T.J.

[TouBooOpa3yromasi mopoaa. Hirke mepexomHod dacTu mpoduiis 3ajieraeT MaTepHHCKas
(mouBoOOpazyroIas) TopHas MopoJia, Ha KOTOpoi chopMUpoBaiach JaHHas Mo4Ba. B mouBoBene-
HUU 3Ta nopojia 0003HavaeTcss Kak ropu3oHTC, OHA YK€ He 3aTpOoHyTa crenupuIecKuMu Mpoliec-
caMM NOYBOOOpa3oBaHUs (aKKyMYJSIIUEH I'ymyca, BHIHOCOM DJIEMEHTOB M T.J.), OJHAKO BEPXHssA
4acTh T'OPH30HTA HECET clie/lbl MOYBOOOpa3oBaHMS B BHJE COCIMHEHHUH, MPUBHECEHHBIX CHOJIA
U3 BEpXHEW 4acTH MOYBEHHOTO MPOQPUIIS.

[Toncrunaromas ropHas nopoja. I'opusont D (R) - moactunaromast ropHasi mopoja, 3ajera-
0IIIast HYKE MATePUHCKOH (IMMOYBOOOpa3yroIeii) TOpHON OPOABl M OTIMYAIOMIASACS OT HEE CBOUMH
CBOMCTBAaMH.

IHouBeHHBbIH NPOPHIL THAPOMOP(HBIX N10YB.
Dopmuposanus 2uOPOMOpGHbIX nNOUE - TMPOUCXOTUT B YCIOBUSAX OIU3KOTO PACHOTI0KEHHS
IPYHTOBBIX BOA. B 3TOM ciyuae mpouecc mouyBooOpazoBaHMs UIET MOJ BO3JEHCTBUEM I'PYHTOBBIX
BOJI, KOTOpPBIE TIEPUOTUYECKU MU MOCTOSHHO 00OTalaloT MOYBEHHYIO TOJILY ONpPENEIeHHBIM XH-
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MHUYECKUMH IEMEHTaMHU U CO3/aI0T CIEU(PHUECKYI0O T€OXUMHUYECKYI0 00CTaHOBKY. Pexxum mou-
BEHHOH BJIard B 3TUX YCIOBHIX COOTBETCTBYET BBIIIOTHOMY MJIA 3aCTOMHOMY.

[Tpu 6aM3KOM 3ajleraHuy TPYHTOBBIX BOJ U KANMJUIAPHOM HX MOABEME B IOUBEHHYIO TOJILY
pa3JIMYHBIE COEAVHEHUS BBINANAIOT IIPUMEPHO B TOM K€ IOCIENOBATEIBHOCTH, KaK U IIPU HUCXO-
JIeM  JBMKeHUM BoJd. OpHako B TO BpeMsi Kak IpPU HUCXOJAIIEM JBM)KEHUM OJsmxke
K [IOBEPXHOCTH PACIOJIOKEHBl MEHEE PACTBOPUMBIE COCIUHEHHs, IIPU BOCXOIALIEM [BHKCHHUU
IPYHTOBBIX BOJ KapTuHa oOparHas - Oosiee pacTBOPUMBIE COEAMHEHUS HaXoAsTcs OJIM3KO
K ITIOBEPXHOCTH WJIM PACIIONArarOTCsA HEIOCPEACTBEHHO HA HEH.

[TouBeHHbII TPOPUIL THAPOMOPPHBIX ITOYB COCTOMUT, BO-TIEPBBIX, U3 00Jiee UM MEHEE BbI-
PaXEHHOM IMEPErHOMHO-aKKYMYJIATUBHOM YacTH, U, BO-BTOPBIX, M3 CUCTEMbl MUHEPAJIbHO-
AKKyMYJIATUBHBIX TOPU30HTOB, KAKIBIA M3 KOTOPBIX HA3BIBACTCS IO CIATraloIIEMy €ro COEeIHHE-
Huto. Ha pucynke Boiiensiercs (CHHU3y BBepX) KapOOHATHBIN, TMIICOBBIN U CyIb(aTHO-HATPUEBBIN
TOPU30HTBHI.
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a e we e n| |
¥ W W W
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00O 0O
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Pucynok — IIpumepsl n300pakeHust MOYBEHHOTO IPOopUIIst

PadoTa ¢ nouBeHHBIM NpoduaeM

TeopeTnueckre OCHOBBI OMHMCAHUS, 3aJ0KEHHS MOYBEHHOTO MPOGUIIS CTYIEHTHI TIOTy4YaloT
Ha JICKITAOHHOM 3aHSATHH M B paMKaX MPaKTHIeCKOH paboThl. J[aHHbBIC 3HAHWS ¥ HABBIK 3aTIOJTHCHHS
JKypHaJIa UCCIIEOBaHUS MOYB HEOOXOAWM B MEPHOJA MOJIeBbIX MPaKTHK. CTYyIEHTH BBHIOMPAIOT
HanOoJIee MOAXOIANIEe MECTO JUIS 3aKJIabIBaHKs IMOYBCHHOTO paspesa (mrypda, MmoysSMbl, TpH-
KOINKH B 3aBUCUMOCTH OT CUTyaluu). Ha MOMEHT 3akiaku pa3pesa MpoceKUBaeTCs BIaJICHUE Me-
TOAMK 3aKJIaJKH MOYBCHHOTO Irypda, YMEHHS ONPEeaeIuTh HE0OX0oauMyto rinyouHy mpoduisi. B
JTAIBHEUIIIEM CTYACHTHI 3allOJIHAIOT MOYBCHHBIN JKypHAJ, MPOU3BOAIT (POTO U BHIIEO CHEMKY Tep-
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PUTOPUU U ITOYBEHHOIO MPOQUIIs, IPOU3BOAAT OTOOp MMOUBEHHBIX 00pa3LoB. IIpumMepHsbIil BapHaHT
IIOYBEHHOT0 JKypHaJja IPUBE/CH B IyHKTE 6.3.

B xone mabopaTOpHOro 3aHATHUS MpPEUIaraloTCs HarjsAHble NOYBEHHbIE pa3pe3bl (HE MeHee
Tpex). CTyeHThl ONUCHIBAIOT METOAMKY 3aJIOKEHHSI TIOYBEHHOTO MPOQHIIS, a TAaKXKE OMUCHIBAIOT
TOPU30HTHI C UCIIOJIB30BAaHUEM IOYBEHHOT'O KypHaja
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JlaGopaTopHas padora Ne7.

Tema: 3HAKOMCTBO ¢ MOYBEHHBIMHU KAPTaMH U KapTorpadpuuyeckuii anaiau3 GakTopoB noy-
B000Opa3oBaHus B BHe 00CYKIeHHS] KOMILICKCHBIX MOYBEHHBIX Npoduiei. (2 yaca)
Crynenrtam 3apaHee JaeTcs 3a/1aHre Ha OllepesKeHue M0 MOAT0TOBKE CBOMX BOMPOCOB, MOJI-

OOpKe HarJsAHOTO MaTepuaa, COCTaBICHHs MTPE3CHTALIUH
[Tpumeps! 3ananuii: [TouBeHHbIe KapThl MUpPa, TIOYBEHHBIE KapThl CTPaH, IOYBEHHbBIE KAPThI
cBoelt Tepputopun (AmMypckast 061acTh, pailoH), HCHOIb30BAHUE TEMATHUECKUX KapT IPHU OIuca-
HUU KOHKPETHBIX BUJIOB U TUIIOB I10YB, KOMITJIEKCHBIA MOYBEHHBIN MPOQUITB.
CrpykTypa ypoka:
1. BBogHO€ c0BO mpernogaBaTes.
2. IlpenonaBaTenb pyKOBOAUT BBICTYIUICHUSIMHU CTYJEHTOB, UX OYE€PEIHOCTHIO, 33/1aET
BOIIPOCHI KaK aBTOPY NPE3CHTALNHN, TAK U OCTAJIBHOM IpyIIIE.
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3. Brimonsenue 3aqaHuii.
4. Tloaeaenue uToroB 3aHaTHs. [IpoBepka BBHIMOTHEHUS TPAKTUYECKUX 3a/ITaHUMN.

1. Ilocmpoenue komnnekcnozo npoguns.
Xoj paboThlI.

1. CryneHt nomydaeT 3aJaHusi HIOCTPOUTH COBMEIIEHHBIE MPO(MIN, Ha KOTOPBIX HA/O MOKa-
3aTh [1OYBOOOPA3yIOIUE MOPOJIBl, pesbed, pacTUTENBHOCTh U MouBbl. IIpoduie nomkeH nepece-
KaTh MUHUMYM JIB€ TIPUPOAHbIE 30HBI, pa3inyHbie (GopMbl penbeda u 00JIacTH ¢ pa3HBIMU TTOYBO-
00pa3yoLUIMMU IOPOJaMH.

2. IIpoduib CTPOST C COOTBETCTBYIOIIMUX KapT, C KOTOPBIX OEPYT HY)KHBIE JaHHBIE.

3. IIpodwib cTpoar Ha runcoMeTpudeckoil ocHoBe. Ha nuHMI0 penbeda HaHOCAT TUIIBI pac-
TUTEIBFHOCTH U TOYBOOOPA3YIOMIMX MOPOJ, PACHpPOCTPAHEHUE KOTOPBIX OEPYT COOTBETCTBEHHO C
KapT PAaCTUTEIbHOCTH M YETBEPTUUYHBIX OTJIOXKEHHUH. THUIBI paCTUTEIBHOCTH MOKAa3bIBAIOT YCIIOB-
HBIMH 0003HAYEHUSIMH, IPUHATHIMU B Tororpaduu. Ha nmuann penseda. Turbl 4eTBEPTUIHBIX OT-
JIOKEHUH MOKa3bIBAIOT Ha MPOQHIIE YePHBIMU 3HAYKAMHU.

4. Hwxe nepBoro npoduis moMemaT BTOPOH, MPEeICTaBISIONNI co00il TuHIIO penbeda,
Ha KOTOPYIO HaHECEHbl THUIIbI M MOATHUIIBI OYB, I€peceKaeMble Tpaccol MpoQuis Ha MOYBEHHOH
KapTe. YUacTKU pacHpOCTpaHEHUsl TUIIOB U MOATUIIOB IOYB 3aKpPAIIMBAIOT B COOTBETCTBHUHU C Jie-
I'eHJI0M MOYBEeHHOM KapThl. Ha uepTexe Mokas3bIBatOT TaKKE OCHOBHBIE YEPThl CTPOSHUS I10YB B BH-
JI€ TIOYBEHHBIX Pa3pe30B.

5. IIpodwib BeluEpUYMBAIOT HA MUJUIMMETPOBKE, BHAUaIe KapaHaIlloM, a 3aTeM TYIIbIO.

2. Paboma c nousennvimu kapmamu.

IIpuMepHbIe TEeMbI 3aaHHI.

1. Tloka3are Ha KOHTypHOU KapTe Poccum monoxenue LleHTpanbHOl TaexkHO-ecHOU U Bo-
CcTOYHO-CHOUPCKON MEp3JI0THO-TACKHOM TMOYBEHHO-OMOKIMMAaTHYeCcKUX obsacteil. Hammcarts
KpPaTKyI0 XapaKTepUCTUKY OOLIMX YEPTH OTIMYMM YCIOBHM MOYBOOOPA30BAHUS U MOYB ATHX 00JIa-
CTen.

2. Tlokazarh Ha KOHTYPHOH KapTe MOYBEHHBIC MOJ30HBI ceBepHOU (HeuepHo3eMHOI) yacTn
eBpomneiickoit Tepputopun Poccun. Haueptuth crpoenue npocuist mpeodialarolux IMOoYB JJis
KaX10U IMOJ30HEI.

3. Hanectn Ha KOHTYpHYIO KapTy OOJIaCTH pacHpOCTpaHEHHUs IEPHOBO-KapOOHATHBIX MOYB
Ha eBporeiickoi Tepputopun Poccun. OOBACHUTD 3aKOHOMEPHOCTH Teorpaduu ITUX MOYB.
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6 INJAKTUYECKHUE MATEPHUAJIBI JIUISA KOHTPOJIA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJUIA

6.1 OueHo4HbIE CPEICTBA, OKA3aTEIH U KPUTEPUHU OlIeHUBAHUSA KOMIIETEHIIN

HNupexc
KOMITe Ouenounoe IToxa3arenn Kputepun onenuBanus
CpeacTBo OLlCHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM A
TeHIUH
YK-1, IIncbMEHHBIN Huzkuii — no 60 PaboTa CTyneHTy HEe 3aCUMTBHIBAETCS €CIIU
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OIIK-8,
[1K-2

dHaJIn3 KapTo-

OaIoB (HEYI0BIIC-

CTYACHT:

rpaduveckoi TBOPUTEIIBHO) 1. monmyctun 4ucino omMOOK M HEJOYETOB
uH(bopMauu MIPEBOCXO/IsAIIIee HOPMY, IIPU KOTOPOM mepe-
CEKaeTCsl HOPOroBbIN IIOKA3aTelb;
2. WIM eCIH TMPAaBWIBHO BBIMOJHUI MEHEe
MIOJIOBUHBI PabOTHI.
[Toporossiii — 61- | Ecau cTyaeHT npaBHIIbHO BBHIMOJIHWII HE Me-
75 6amioB HEe MOJOBUHBI pa0OThI MU JIOMYCTHUIT:
(ynoBieTBopH- 1. He Gosee ABYX IrPyOBIX OMIHMOOK;
TEJIbHO) 2. unu He Oosiee oHOMN rpy0oii M OHOM He-
rpy0o0ii OIIMOKHK ¥ OJTHOTO HEJ0UEeTa;
3. unu He OoJee ABYX-TpeX HErpyObIX OLIH-
00K;
4. win ogHOW HerpyOod omMOKM M Tpex
HE0YETOB;
5. WIM TmpU OTCYTCTBHM OUIMOOK, HO IpHU
HAJIMYUU YEThIPEX-TIATH HEJOYETOB.
bazoBerit — 76-84 Ecnu cryneHT BhIMOgHUI pabOTy MOJHO-
OaIIOB (XOPOIIIO) CTBIO, HO JIOMTYCTHJI B HEM:
1. HEe Oonee oTHOM HErpyOoU OMMOKK U OJI-
HOTO HEJIOYeTa;
2. win He 0oJiee ABYX HEIOYETOB.
Bricokwuii — 85-100 | Ecnu cryneHt:
0aioB 1. BeImonHMA paboTy 6e3 ommboK 1 HeJove-
(oTMYHO) TOB;
2. momycTuJI He OoJiee OJTHOTO HEJI0YeTa.
ITocTpoenue Huzkwuit — no 60 PaboTta cTyneHTy He 3acUMTBhIBaeTCS €cCiiu
KOMILUIEKCHOTO | OayutoB (HEyIOBJE- | CTYACHT:
npoduis TBOPUTENBHO) 1. momycTHN 4YMCIIO OMIMOOK W HEI0YETOB

IIPEBOCXOJIAIIEE HOPMY, ITPU KOTOPOH mepe-
CEeKaeTcsl MOPOrOBbI MOKA3aTelb;

2. WK €CJH TPABWIHHO BBITIOJHUI MEHEE
MOJIOBUHBI PabOTHI.

IToporossiii — 61-
75 GainoB
(ynoBneTrBopu-
TEJHHO)

Ecnu cTyfeHT npaBUIbHO BBIMOJIHUI HE Me-
Hee TOJIOBHHBI pa0OThI HJTH JIOTYCTHIT:

1. He Gosee ABYX rpyObIX OLIMOOK;

2. wnu He 0oJiee OJTHOM TPpyOOi U OTHOM He-
rpy0oiil OIMOKN U OJTHOTO HEI0YeTa;

3. wiu He OoJee IBYX-TpeX HErpyObIX OIIU-
00K;

4. uam OHOM HErpyooi OmMUOKH W Tpex
HEJIOYETOB;

5. WM TpU OTCYTCTBHH OIIMOOK, HO TMPHU
HAJIMYUHU YCTHIPEX-TISATH HEJT0YCTOB.

bazossrii — 76-84
6amIoB (X0OpoIIo)

Ecmm crynmeHT BhIMOTHUI paboOTy TMOJHO-
CTBIO, HO JIOMTYCTHJI B HEM:

1. e Oonee ogHON HETPyOOH OMMOKU U OJI-
HOTO HEJIOYeTa;

2. wun He OoJiee IBYX HEJIOYETOB.
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Bricokwnii — 85-100
0aJLIoB
(oTIMYHO)

Ecnu cryaenr:

1. BeImonHMA paboTy 6€3 omrboK U Hegoue-
TOB;

2. nomyctui He 00Jiee OJTHOTO HeJloUeTa.

JlaGopaTopHbie
paboThI

Huzkwuit — no 60
0aIoB (HEeY0BIIe-
TBOPHUTEHHO)

JlaboparopHbie pabOThl CTYJEHTY HE 3acCuu-
TBIBAETCS €CIIU CTYJICHT:

1. momyctun 4mMciao OMMUOOK M HEIOYETOB
IIPEBOCXOJIAIIEE HOPMY, IPU KOTOPOU mepe-
CEKaeTcsl MOPOrOBbIN MOKAa3aTelNb;

2. WK €CJM TPABUILHO BBIMOJHUI MEHEE
MIOJIOBUHBI PabOTHI.

[Toporossrii — 61-
75 6amnoB
(ynoBneTrBopu-
TEJILHO)

Ecnu cTyfeHT mpaBUIBHO BBIMOJHHII HE Me-
HEe MOJIOBUHBI paOOThHI HITH JTOTTYCTHIL:

1. He Gosee ABYX rpyObIX OMIHOOK;

2. unu He OoJiee OAHOM rpyOOi U OJHON He-
rpy0oii OIIMOKY U OJTHOTO HEIOYEeTa;

3. uiu He OoJiee ABYX-TpeX HErpyObIX OIIH-
00K;

4. win ogHOW Herpyood ommOKM H Tpex
HE0YCTOB;

5. WIM TpU OTCYTCTBHHM OINMOOK, HO TpHU
HAJTMYUHU YCTHIPEX-TISATH HEJTOYCTOB.

Bbazosrlii — 76-84
0aJII0B (XOPOIIIO)

Ecnu cryaeHT BbIONHWI paboOTy IMOJHO-
CTBIO, HO JOITYCTHJI B HEM:

1. He Gonee oHOM HerpyOoil OmMOKU U OJI-
HOTO HE/I0UeTa;

2. wiu He 6oJjiee ABYX HEJO0YETOB.

Bricoknii — 85-100
0amioB
(oTHMYHO)

Ecnu cryaent:

1. BeImonHMA paboTy 6e3 omMOoK 1 HeJoYe-
TOB;

2. nonycTHJ1 He 6ojiee 0JTHOTO HeJloueTa.

Pa6ora ¢ mou-
BEHHBIM MTpodu-
JIeM

Husknii — o 60
0aoB (HEYyI0BIIe-
TBOPUTENBHO)

Pabora cTyneHTy He 3acCUMTBIBAETCS €CIU
CTYJIEHT:

1. momycTun 4uMciao OMMUOOK M HEIOYETOB
IIPEBOCXO/ISAIIEe HOPMY, ITPU KOTOPOH mepe-
CEKaeTcs MOPOTOBbII MOKA3aTelb;

2. WIW €CIH TPABWJILHO BBITIOJHUT MEHEE
MOJIOBUHBI PabOTHI.

[Toporoserii — 61-
75 6amnoB
(ynoBieTBopu-
TEJIbHO)

Ecnu cTyneHT npaBWiIbHO BBITIOJTHII HE Me-
Hee MOJIOBUHBI pabOThI MU TOTTYCTHIL:

1. He Gonee ABYX TPyObIX OMINOOK;

2. unu He OoJiee OHOM TpyOoit U OTHOU He-
rpy0o# OITMOKY U OJTHOTO HEJIOYETa,

3. unu He OoJee ABYX-TpeX HErpyObIX OIIH-
00K;

4. unu OJHOM HEerpyOol OIMOKM M Tpex
HE/IOYETOB;

5. WM Tpu OTCYTCTBHHM OIIMOOK, HO TpHU
HAJIMYUH YETHIPEX-TISITH HEJJOYETOB.

bazoBerit — 76-84
OaTIOB (XOPOIIIO)

Ecnu crymeHT BbIMOMHWI padOTy IOJHO-
CThIO, HO JOITYCTHJI B HEH:
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1. He Oonee oxHON HETpyOOH OMMOKU U OJ1-
HOT'0 HEIOYETA;
2. Wi He 0oJIee IBYX HEJ0YCTOB.

Bricoknii — 85-100
0aJUIOB
(oTnMuHO)

Ecnu cryaent:

1. BeImosHUI paboTy 6e3 ommboK 1 Hepoue-
TOB;

2. 1onyCcTHII He O0JIee OJTHOTO HEeJIoUeTa.

Brinosinenue Huzkuii — 10 60 Paborta cTyaeHTy HE 3aCUUTBIBACTCS €C-
kaprorpaduue- | 6autoB (HEyI0- JI CTYJICHT:
CKHX paboT BJIETBOPUTEIIHHO) 1. momycTun 4mMcino OMMOOK M HEIOYETOB
MIPEBOCXOISAIIIee HOPMY, ITPH KOTOPOU Iepe-
CEKaeTCsl HOPOTOBBIN MOKa3aTeb;
2. WIM eClH TMPABWIBHO BBIMIOJHUI MEHEe
I10JIOBUHBI PabOTHI.
[Toporossrii — 61- Ecnu cTyaeHT mpaBUIBHO BBINOIHUI HE
75 6amnoB MEHEE IMOJIOBUHBI paOOThI WU JIOTYCTHII:
(ymoBneTBOpH- 1. He 6onee ABYX TpyObIX OMIKNOOK;
TEJIbHO) 2. unu He Oosee oHOU rpyOoi U 01HO He-
rpy0oii OIMOKN U OJTHOTO HEI0YeTa;
3. unu He OGoJiee ABYX-TPeX HErpyObIX OIIM-
00K;
4. unu onHOM HerpyOoil omHMOKM U Tpex
HEJ0YETOB;
5. WwId Opu OTCYTCTBUM OIIMOOK, HO MpHU
HAJIMYUU YETBIPEX-TISITH HEJI0UETOB.
bazoBerii — 76-84 Ecnu cryneHT BBIOJIHWI pabOTy MOJIHO-
6amioB (X0opoIo) CThIO, HO JOIYCTHJI B HEM:
1. He Oonee oxHON HErpyOO# OMMOKU U Of1-
HOTO HE/l0ueTa;
2. unu He 6oJiee ABYX HEJ0UETOB.
Bricokwuit — 85-100 Ecnu crynenrt:
OasoB 1. BeImonHMA paboTy 6e3 omMOoK 1 HeJoYe-
(oTTMYHO) TOB;
2. nonycTHJ He 6ojiee 0JTHOro HejloueTa.
['eorpaguye- Huzkwuit — no 60 HomeHnkilaTrypa He 3aCUMTBIBACTCS €CIH

CKasd HOMCHKIJIa-
Typa

6amnoB (HeyHo-
BJIETBOPUTEINIHHO)

CTY/EHT:
1. momyctun Oojiee TpeX TpyObIX OIIMOOK
Wi BooOIIle He J1aj OTBETa Ha TPHU U Oojee
BOTIpOCA.

[Toporossrii — 61-
75 GannoB
(ymoBneTrBopu-
TEJHHO)

Ecnu cTyneHT B 1eJIOM IPOAEMOHCTPHU-
poBal 3HAHWE HOMEHKIJIATYpHl, HO JOITy-
CTHII:

1. He Goitee TpeX rpyOBIX OMMOOK;

2. unu He OoJee o HOM rpyOoit U 0HOI He-
rpy0o# OITMOKY U OJTHOTO HEJIOYETA;

3. niu He OoJee Tpex-4eThIpeX HErpyobIxX
OIMOO0K;

4. unu omHOM HerpyOoi OIMOKH M Tpex
HEI0YETOB;

5. WIM TpH OTCYTCTBUHM OIIMOOK, HO TPHU
HAJIMYUU YETHIPEX-TIATH HEAOYETOB.
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bazoBreni —
0aJII0B (XOPOILIO)

76-84

Ecnmu crynmeHT mokasal B ILIEIOM XOpO-
mec 3HAHUC HOMCHKIIATYpPbI, HO JOITYCTHUII B
HEH:

1. He OGonee oHOM HerpyOoU OMMOKU U OJI-
HOTO HEJIoYeTa.

Bricokuii — 85-100

OaioB
(oTnHMuHO)

Ecnu cryaent:
1. He JomycTHII OIUOO0K;
2. nonycTtuil He 0oJiee OJTHOTO HEJI0UETa.

Kelic-3amaua

Huzkwuit — no 60
OayIoB (HEeyHo-
BJIETBOPHUTEIIBHO)

PaGora cTyneHTy HE 3aCUUTBIBAETCS €CIU
CTYJIEHT:

1. momycTtun 4mMciao OMMUOOK M HEIOYETOB
MIPEBOCXO/IAIIEE HOPMY, TIPU KOTOPOM Tepe-
CEKaeTcs MOPOrOBBIN MOKA3aTENb;

2. WK €CJH TPABWIHHO BBHIMOJHUI MEHEE
MOJIOBUHBI PabOTHI.

[Toporoserii — 61-
75 6amnoB
(ynoBieTBopu-
TEJILHO)

Eciu cTyfeHT nmpaBUILHO BBITOJHHII HE Me-
HEe MOJIOBUHBI paOOThI HJTH JTOTTYCTHIL:

1. He Gosee ABYX rpyObIX OMIHOOK;

2. unu He OoJiee 0HOM Tpy0Ooil U OAHOMN He-
rpy0oii OIIMOKY U OJTHOTO HEIOYEeTa;

3. uiu He OoJiee ABYX-TpeX HErpyObIX OIIH-
00K;

4. win ogHOW Herpyood ommOKM H Tpex
HEJI0YETOB;

5. WM TpU OTCYTCTBHH OIIMOOK, HO TMPHU
HAJTMYUHU YCTHIPEX-TISATH HEJT0YCTOB.

Bbazosrlii — 76-84
0aJIoB (XOPOIIIO)

Ecnu cTyneHT BeIIOIHUI paboTy MOJHO-
CTBIO, HO JOITYCTHJI B HEM:
1. He OGonee oHOM HerpyOoil OmMOKU U OJI-
HOTO HE/IOYeTa;
2. unu He boJee TBYX HEAOYETOB.

Bricokuii — 85-100

OasoB
(oTHMYHO)

Ecnu crynenr:
1. BeImonHMA paboTy 6e3 omMOoK 1 HeJoYe-
TOB;
2. nonycTHJ1 He 6ojiee 0JTHOrO HeloueTa.

[TyOnuunas 3a-
IIUTA IPOEKTa

Huzkwuit — no 60
6amnoB (HeyHo-
BJIETBOPUTEINIHHO)

3ammTa CTYACHTY HE 3aCUUTBHIBACTCS €C-
T
CTYJEHT OOHapy)XMBaeT He3HaHHe OoJblIeit
YacTH COOTBETCTBYIOILEIO BOIpPOCA, JIOIMYyC-
KaeT ommOKu B (POpMYyJIHMpPOBKE ompenene-
HUI M TpaBWi, MCKAXaIOLIME WX CMBICT,
OecropsIoYHO ¥ HEYBEPEHHO M3JIaraeT Ma-
TepUal.

[Toporoserii — 61-
75 6amnoB
(ynoBieTBopu-
TEJIbHO)

CrtyneHT OOHapyXHBaeT 3HAaHHE M TIO-
HUMaHHE OCHOBHBIX MOJIOXEHHUH BOIpocCa,
HO:

1) u3naraer MaTepuan HEMOJHO U JOIyCKa-
€T HETOYHOCTH B ONPEACICHUU TOHSATHA
Wi (GOpMYITHPOBKE MTPABHIT;

2) HEe yMeEeT AOCTATOYHO TIIyOOKO U JT0Ka3a-
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TEJIFHO 0OOCHOBAaTh CBOU CY)KICHHUS U NPH-
BECTH CBOH IIPUMEPHI;

3) m3maraer Martepuai HENOoCIeI0BaTEIbHO
U JIOIYCKAaeT OIIMOKH B SI3bIKOBOM O(OpM-
JICHUH U3J1araeMoro.

bazoBeiit — 76-84
OaIOB (XOPOIIIO)

CTyaeHT JaeT OTBET, B IIEJIOM YJIOBJIE-
TBOPSIOIINKA TPEOOBAHUSM, HO:
1) nonyckaet 1-2 ommOKH, KOTOpPbIE caM ke
WcnpaBisieT, U 1-2 HemoyeTa B MOCIEA0Ba-
TEIHHOCTH U SI3BIKOBOM O(OPMIICHHH H3J1a-
raeMoro.

Bricoknii — 85-100
0aJU10B
(oTHMYHO)

CryneHT noiy4aeTr BRICOKUH Oaii, eciu:
1) momHO wu3NaraeT Marepuan, JaaeT Ipa-
BHHBHOGOHpCHGHGHHCOCHOBHBD(HOHﬂTHﬁ;
2) oOHapyXHBaeT TOHUMaHHE MaTepuala,
MOKET 00OCHOBaTb CBOM CYXKICHMS, MpHU-
MEHHTbH 3HaHHS Ha NPaKTUKE, MPUBECTU HE-
00X0/IMMBbIE MPUMEPHI HE TOJBKO U3 Yy4eO-
HUKA, HO U CAMOCTOSITEIIbHO COCTABJICHHbIC;
3) u3naraer maTepuall MOCIEAOBATEIIbHO U
NPaBUIBHO C TOYKU 3PEHHSI HOPM JIUTEpa-
TYPHOTO 5I3bIKA.

Tect Huskuii — o 60 3a BEpHO BBIIIOJIHEHHOE 3aJJaHUE TECTHpYe-
OasoB (HEeyIo- MBIN TMOJTy4aeT MAaKCUMAaJIbHOE KOJUYECTBO
BJIETBOPUTEIILHO) 0asIoB, NMpelyCMOTPEHHOE JJIsl 3TOTO 33/a-
[Toporoserit — 61- | HUS, 32 HEBEPHO BBIIOJIHEHHOE — HOJb Oall-
75 GannoB n0B. [locne mpoxoxaeHus Ttecta CyMMHPY-
(ynoBneTrBopu- I0TCSA pEe3y/ibTaThl BBIIIOJHEHUS BCEX 3a/a-
TEJIHHO) HUH.
BazoBeiii — 76-84 | [loacuuTsiBaeTCsl MPOLEHT IPaBUIBHO BbI-
0ayuIoB (XOpoImo) | HOJHEHHBIX 3aJaHUM TECTA, IOCTIE YEr0 OTOT
Bricokuii — 85-100 | OpOLEHT MEPEBOJUTCA B OLCHKY, PYKOBOJ-
0aJIoB CTBYSICb yKa3aHHBIMH KPUTEPHUSIMHU OLICHH-
(oTIMYHO) BaHUs.

OK3aMeH Huzkwuit — no 60 OrneHka «HEeyI0BIETBOPUTENIBHO» CTaBUTCH,

6amnoB (HeyHoBIIe-
TBOPUTEIIHHO)

€CJIU CTY/JEHT:

1) oxBaTHJI JIMIIL Majyl 4YacTh IMPEICTaB-
JIEHHOT'O CTaTUCTUYECKOI0 MaTepHrala;

2) BBIBOJIBI Pa3pO3HEHHBI, HE COOTBETCTBY-
IOT OCHOBHOM 1I€JIM aHAJIN34;

3) B BbIBOJIaX MHOI'O JIMIIHEH M BTOpOCTE-
NEHHOI nH(popMaInH;

4) aHAJIN3 CIIOKEH B BOCTIPHSITHH, 3a4aCTYIO
TepSETCs ero OO0IMIUNA CMBICIT;

5) BbBIBOABI HEYETKHE, JIBYCMBICIICHHBIC
(BO3MOYXHO JpYro€ OHUMAaHUE).

[Toporoserii — 61-
75 6amioB
(ynoBieTBopu-
TEJIbHO)

OrneHka «yIOBJICTBOPUTEIIHHOY
CTYIEHTY €CIIH OH:
1) oxBaTWi JIMIIb YacTh MPEJICTABICHHOTO
CTaTHCTUYECKOTO MaTepHaia;
2) BBIBOJBI OTJIMYAIOTCS Pa300MICHHOCTHIO,

CTaBHUTCA
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HO COOTBETCTBYIOT OCHOBHOM I1€JTM aHAJIN34;
3) B BBIBOJIAX MPUCYTCTBYET JMILHAS U BTO-
pocteneHHas HHOpMAI;

4) oTneNbHbIC BBIBOJIBI HEUETKHUE, JIBYCMBIC-
JIEHHBIE (BO3MOXKHO JPYroe MOHUMAaHHE).

bazoBeiit — 76-84
OaIOB (XOPOIIIO)

OneHka «XOpouio» CTaBUTCS CTYAEHTY, ec-
JIM OH:

1) mocrarodyHO MOJIHO OXBATWUJ IPEICTaB-
JICHHBIN CTaTUCTUYECKUN MaTepHall;

2) chenaHHbIE BBIBOABI COOTBETCTBYIOT OC-
HOBHOI Lle/y aHau3a;

4) cnenaHHbIe BBIBOJBI KPAaTKH, HEU3OBITOU-
Hbl (OTCYTCTBYET JIMLIHSS U BTOPOCTEIECH-
Hasi uHopMaIs);

5) ananu3 o0najaeT CPaBHUTEIBHON TOHST-
HOCTbBIO, JOCTYIIHOCTBIO, JIETKOCTbIO B BOC-
HNPUATHUY;

6) BBIBOJIbI YETKHE, HEJIBYCMBICIICHHbIE (He-
BO3MOYKHO JIpYroe MOHUMAaHUE).

Bricoknii — 85-100
0aJU10B
(oTnHMuHO)

OneHka «OTJIIMYHO» CTABUTCS CTYIEHTY, ec-
T

1) nonHO ¥ rIIyOOKO OXBATUJI HPEICTABIICH-
HBII CTAaTUCTUYECKUI MaTepHail,

2) yuuThIBaJl IPU AHAJIU3€E BCE COBPEMEHHBIE
TEHJCHIIMH Pa3BUTHUS IIPOLIECCOB U SIBJICHU;
3) Bce c/enaHHbIe BBIBOJBI COOTBETCTBYIOT
OCHOBHOM LI€JIM aHAJIN3a;

4) cnenaHHbIE BBIBOJIbI KPAaTKH, HEM3OBITOU-
Hbl (OTCYTCTBYET JIMLIHSS U BTOPOCTEIEH-
Hasi uHbopMarus);

5) ananu3 o00nagaeT  MOHATHOCTHIO, JIO-
CTYIHOCTBIO, JIETKOCTHIO B BOCIIPUSITHH;

6) BBIBOJIbI YETKHE, HEJIBYCMBICIICHHbIE (HE-
BO3MOJXKHO JIpyro€ MOHUMaHHe).

6.2 HpOME)KyTO‘lHaﬂ aTTecTalus CTYACHTOB IO IMCIHUIIJIMHE

[IpomexxyTouHass arrecTanus SBISAETCS MPOBEPKOW BCEX 3HAHUM, HABBIKOB U YMEHMM CTY-
JICHTOB, MPHUOOPETEHHBIX B MPOIIECCe M3YyYeHUs TUCHUIUIMHBL. POpMOIl MPOMEXYTOUHOM aTTecTa-

oUW IO JUCHUIIIIMHE ABJIACTCA DK3aMCH.

I[J'ISI OLCHUBAHUA PE3YJIbTATOB OCBOCHUA NUCHUIIIMHBI IPUMCHACTCA CICAYIOIIUC KPUTCPUU

OLICHUBAaHUA.

KpuTtepun oneHUBaHNs YCTHOTO OTBETA HA JK3aMeHe

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CJIU CTYJEHT:

1. nonHO pacKpbITO colepikaHue MaTepuana Ouiera;
2.MaTepuan U3N0KeH IPaMOTHO, B OIMpPEIEICHHON JIOTUYECKON MOCIIeIOBAaTeIbHOCTH, TOUYHO

HCIIOJIB3YCTCA TCPMHUHOJIOIUA;

3.10Ka3aH0 YMEHHE WIIIOCTPUPOBATh TEOPETHUYECKHE MOJIOKEHHUSI KOHKPETHBIMU MpUMepa-

MU, IIPUMCHSATH UX B HOBOU CUTyalluu,
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4.MpoJIEeMOHCTPUPOBAHO YCBOCHHUE PaHEE M3YUYECHHBIX COMYTCTBYIOIIMX BOIPOCOB, CHOpPMHU-
POBAHHOCTb M YCTOMYMBOCTH KOMIIETCHIIUN, YMEHUI U HABBIKOB;

5. OTBET MPO3BYYaJl CAMOCTOSTENBHO, 0€3 HABOSAIINX BOPOCOB;

6. IOMYILEHbI OJHA — JIBE HETOYHOCTH IIPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB, KOTOPHIE
HCIIPABJISIOTCS O 3aMEYAHUIO.

Ouenka «4» (XOpouo) CTaBUTCS, €CIIH:

OTBCT CTYACHTA YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLICHKY «5 », HO IIPU 9TOM UMC-
€T OJIUH U3 HEJI0CTATKOB:

1. B M3n0KeHNM JOMYIICHBI HEOOIbIINE TPOOEIbI, HE UCKA3UBIINE COJCPKAHNUE OTBETA;

2.I0TyIIEHbI OJIMH — JIBa HEJ0UeTa MPU OCBEIIEHUH OCHOBHOTO COJIEP)KaHUs OTBETA, UCIIPAB-
JICHHBIE 110 3aMEYaHHIO IK3aMEHATOPa;

3.J0MmyIIeHb! omKlOKa uian 0ojiee IBYX HEJOYETOB MPH OCBEIIEHUH BTOPOCTENIEHHBIX BOIPO-
COB, KOTOPBIE JIETKO UCIIPABJISIIOTCA 110 3aMEUaHUIO K3aMeHaTopa.

Onenka «3» (y10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIU:

1. HEemoJHO WM HEMOCIEI0BATENbHO PACKPHITO COAECpkKaHUE MaTepualia, HO TIoKa3aHo olIee
MMOHUMaHKE BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHbIE JIsl JAIBHEHIIIET0 YCBOCHUS
MaTepuana;

2. IMETIUCH 3aTPyTHEHUS WU JOIMYIIECHBI OMUOKH B ONPEACICHUH MOHITHIA, HCIIOTb30BAHHH
TEPMHHOJIOTHH, UCIIPABJICHHBIE MTOCIIE HECKOIBKUX HABOJASAIIUX BOIPOCOB;

3 IpH HENOJHOM 3HAHHWU TEOPETUYECKOTO MaTepuaia BbISBIEHA HEJOCTATOYHAS CHOPMUPO-
BaHHOCTbh KOMITIETEHIIMI, YMEHUN M HABBIKOB, CTYJIEHT HE MOKET MPUMEHUTH TEOPHIO B HOBOU CH-
Tyaluu.

Ouenka «2» (Hey/10BJIEeTBOPUTEIBHO) CTABUTCSI, €CIIH:

1.He packpbITO OCHOBHOE COJIep:KaHHe yueOHOro MaTepuana,

2.00Hapy»XeHO He3HAHWE WJIM HETIOHMMaHue OOJbIICH Wi Hanbosiee BaXKHON 4acTH y4eOHO-
ro MaTepuana;

3.)10HYHI€HI>I OILIIMOKH B OIpECaACIICHUU HOHSITI/H\/II, IIpHu HCIOJIb30BAaHUHU TECPMHHOJIOIUH, KOTO-
pbI€ HE HCTIPABJICHBI TIOCTIE HECKOJIBKUX HABOSAIIMX BOMPOCOB.

4. He copMUPOBAHBI KOMIIETEHIIUU, YMEHHS 1 HaBBIKU.

6.3 TunoBble KOHTPOJIbHBIC 3a1aHUSI UJIH UHBIC MaTECpHAJIbI, Heo0XoAuMBbIe JJIs OlleHKH pe-
3yJAbTaTOB 0CBOCHUSA NUCHHUIIJIHHBI

IIpuMepHBbIii NepedYeHb BONPOCOB K IK3aMEHYy:

1. ITouBoBenenue. [lonstue o mouse. dakTopsl MoUBOOOpPa3zoBaHUSA. MeTOIbI U3YyUEHHUS TOY-
BBI.

2. Kpatkuit 0030p ucropuun uzyueHus nousbl. JJokyyaeBCKkuii mepuo.

3. BeiBeTpHuBaHHE TOPHBIX MOPOJA. YCTONYMBOCTH MUHEPAIOB TOPHBIX MOPOJ IPHU BBIBETPU-
BaHUMU.

4. TTouBooOpa3zytomIye Moposl, UX poib B POPMUPOBAHUU TTIOYB.

5. Penped kxak pakTop mouBooOpazoBaHUs

6. Kimumar kak (hakTop mouBooOpa3oBaHUsI.

7. Ponb BBICIIMX pacTeHH B MOYBOOOpa3zoBaHuu. buonorndyeckas npoayKTHBHOCTb.

8. Posnb )KMBOTHBIX B TOYBOOOpa3oBaHuu. JKuBas ¢a3za moUBbI.

9. Ponb MUKpOOpPraHu3MoB B MO4YBOOOpa3oBaHWU. OCHOBHbIE OMOXMMHYECKHE IPOLECCHI,
CBSI3aHHBIE C HUMU.

10. Oprannueckoe BEIIECTBO MOYBHI U €ro ¢popmbl. OCHOBHBIE KOMIIOHEHTHI rymyca ((pyib-
BOKHCJIOTBI, T'YMHHOBBIE KUCIIOTHI, T'yMHH). ['eorpadguueckue 3aKkOHOMEPHOCTH PACIpeesIeHHs Iy-
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MYCOBBIX BEUIECTB B MOYBaX. 3HAUYEHUE T'yMyca B IOYBOOOPA30BAHUHU U TIOAOPOIUU MTOYB.

11. dIucnepcubie cucteMbl. [louBeHHbie Komionasl. CTpoeHrE MOYBEHHON MUIIEIUIBI. 3HAUe-
HUE BBICOKOAMUCIIEPCHON YaCTH TOYBBI.

12. [lornoTurenbHas CHOCOOHOCTH MOYBHI M €€ THUIIBL.

13. Mopdonoruueckue npu3HaKy MOYB.

14. TlouBenusii mpo¢wmib. CTpoeHHe, TeHEeTHYECKHue TOpU30HTHL. OmnucaHue MOYBEHHOTO
npodus.

15. HoBooOpa3oBanusi B mousax. PasHooOpa3Hbie OPMBI U XUMUYECKHI COCTaB HOBOOOpa-
30BaHUH KaK MMOKa3aTesb JaHAMA(THBIX YCIOBHMA.

16. Ctpykrypa noys. ®akTopbl, BIUSAIOLME HA (OPMUPOBAHUE PA3JIUYHBIX TUIIOB M BUIOB
CTPYKTYpBHI.

17. LBeT 1 oOKpac MOYB KaKk MOP(OIOTHYECKHI MPU3HAK MTOYB.

18. TloyBa kak monuaucHepcHas cucrema. [ paHyIoMeTpHUYeCKHii COCTaB.

19. IlouBa — moIMMHUHEPATIbHASI CUCTEMA.

20. XKunkas ¢a3za noussl. [TouBennas Biara. [louBeHHbIE pacTBOPBHI.

21. BoxHbIi OaiaHc ¥ TUIBI BOJHOTO PEXUMa ITOYBHI.

22. I'a3000pa3Has ¢a3a MOYBHI.

23. KucnoTHOCTh M HIETIOYHOCTH 10UB. bydepHOCTh mouB.

24. duznueckue U HU3NKO-MEXaHHUUECKHUE CBOMCTBA MOYB.

25. Opo3sust nous. Bunbl, Mepsl 60ps0b1. OXpaHa 1ouB.

26. PazHoBuaHocTH Kiaccudukanuid moyB. OCHOBHbIE TAKCOHOMUYECKUE €AMHMIIBI KIIACCH-
¢ukamm nous. Knaccuduxanus nous B.B. [lokydaesa.

27. Pa3noBugHOCTH Kiaccupukanuii moyB. OCHOBHbIE TAKCOHOMHYECKHE €UHUIIBI KJIACCH-
¢ukamum nouB. Knaccudukanus mous GAO.

28. HoMeHkiaTypa 1noys.

29. TlouBbI MONSIPHON (aPKTUYECKO) 30HBL. Y CIIOBUS MOYBOOOpA30BaHUsA. XapaKTEPHCTUKA
IIOYB.

30. [TouBBI TYHIPOBOM (APKTUUYECKOM) 30HBI. Y CIOBUS MOYBOOOpPA30OBaHMS. XapaKTEPUCTHKA
IIOYB.

31. TlouBsl TaexHO-JIECHBIX JaHAmAa(TOB (OOpeambHOTO Mosica). YCIOBUsS MOYBOOOpa3oBa-
HUs. TUMbI MOYBOOOPa30BaHMUS.

32. Iloa30mucCThIE U IEPHOBBIC MOYBHI. [[€pHOBO-TT0[30IMCTHIE TTOYBHI.

33. Mep310THO-TaeXkHbIE MOYBBL, MOAOYPHl  WILTIOBUAIBHO-TYMYCOBBIE JKE€JIE3UCThIE 10/130-
JIBL.

34. BonoTHBIE TOYBBI

35. TlouBsl cyOOOpeabHOro nosica (JINCTBEHHBIX JIeCOB). Bypble siecHbIe TOYBBI

36. Cepble JieCHbIE MOYBBI.

37. UepHO3eMHBbIE MOYBBI, UX reorpapuueckoe pacrnpocTpaHeHHe (30HaIbHbIE U PETUOHAIb-
HbIe 0COOEHHOCTH YepHO3eMOB). Mopdooruyeckiue 0COOEHHOCTH.

38. KamrtanoBble MOYBBI M UX reorpaguueckoe pacupocTpanenue. ['enernueckue ocoO0eHHO-
CTH.

39. ITouBsl 30HBI MyCTHIHB. O0IIKE YCIIOBHS TOUBOOOpazoBaHus. Cepo-Oypble MOYBHI.

40. KpacHO3eMBbI U KeNTO3eMBbI CYOTPONTUYECKOTO TOsICa.

41. KopuuHeBble OYBBI CYOTPOITUYECKOTO MOsICa.

42. Cepo3eMbl Cyxux CyOTpPOIIHKOB.

43. TTouBBI TPOITMYECKOTO MOsica. Y CIOBHUS U OCOOEHHOCTH TOYBOOOPA30BAHUS.

44. ITo4BBI TPONTMYECKHUX JIECOB, CABAHH.

45. 3acosIeHHBIE NTOYBBI U COJIOIU (COJIOHYAKH, COJIOHIIBI, COJIOIN).

46. [TouBsl ropHBIX 00JacTeil. BepTrkanbHas 30HaTLHOCTD.

47. OcHOBHBIE 3aKOHOMEPHOCTH reorpauu rMoys.
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48. PacnpocTpaHeHue riaBHbIX rpynn no4s. Co3ganue MexayHapoaHON MOYBEHHOM KapThl
Mupa.

49. 3emenbHBIE pECypChbl MHUpA.

50. ITouBsl AMypcKoO#i 001aCTH.

Pa6oTa ¢ mouBeHHBIM MpoQuIeM

JlaGopaTtopHast pabota Ne9 ITouBeHHBIH TTPODHITE.

B xozxe 1abopaTopHOTrO 3aHATHS MpeIararoTcsl HArJsAHbIE MOYBEHHBIC pa3pe3bl (HE MEHee Tpex).
CTyneHTHI ONMCHIBAIOT METOANKY 3aJI0KEHHUS TTOYBEHHOTO MPO(HIIA, a TaKKe OMICHIBAIOT TOPU3OHTHI C HIC-
MOJIE30BAaHUEM TTOYBEHHOT O JKypHaIa

YMeHne paboTaTh ¢ MOYBEHHBIM NMPOGUIEM OIIEHUBAETCS KaK 110 BJIAJICHUIO CTYJEHTOM Me-
TOJUKOW OMUCAHUS MOYBEHHOTO MPOQUIISA, TaK U Yepe3 3alOTHCHUE JKypHaa UCCIICOBAHMSI TTOYB,
KOTOPBIX BBITJISIUT CICAYIOIIUM 00pa3oMm:

Kypnan uccnenoBanus royus

Jara Ne Touku
PacturenbHOCTE
XapaKkTepUCTUKU TOYBEHHO-
Wnnexc Mo1HoCTh o BET BET o IO TOpPH30HTA (BKIKOUYECHHUS
A m ITouBeHHBIN 1 1 MexaHnueckuu P ( i
IIOYBECHHOI'0 | ITOYBEHHOT'O MA30K BJIAKHOTO CyXOro COCTAB HOBOOOPAa30BaHMA, XapaKTep
TOPU30HTA TOpU30HTA oOpasma oOpazma YBIIaXXHEHUS, 0COOCHHOCTH

3aJICTaHNSA)

I'eorpajguyeckas HoMeHKJIaTypa
Crnncok reorpaguyeckoil HOMEHKIATYphI 10 Kypey «I'eorpadus mous ¢ OCHOBaMU MTOYBOBEIACHUSI):

KITACCUDOUKAILIMA ITOYB (1977 TO1A)
Tunsl mNo4B:
ITom3omcTeie
[Ton3omuCThIE KyTBTYpPHBIE
BonorHO-T1IOA30/IMCTEHIE
JlepHOBO-KapOOHATHBIE
JlepHOBO-TIIEEBBIE
Cepble JiecHbIE
Ceppble IECHBIE TJIEEBBIC
Bypsie necubie (0ypo3émbl)
Bypsie necubie rieeBbie (0ypo3EMBI TIICEBBIC)
[ToazonucTo-Oypsie ecHbIe (T0A30IUCTO-0ypPO3EMHBIE)
[ToazomucTo-0yphie JeCHBIE TIeeBhIE (MTO30IMCTO-0ypO3EMHBIC TIICCBBIC)
JlyroBbie mog0ensl (JIyroBo-0ypbie)
JIyroBo-uepHO3EMOBUIHBIE
JIyroBbie TEMHBIE Y4EPHO3EMOBUIHBIC




UepHo3EMBI

JIyroBo-uepHO3EéMHBIE

Kamranobie

JIyroBo-kamraHoBbI€

JlyroBsie

Bypsie nonymnycTeiHHBIE
JIyroBo-0ypble NOTYyMmyCThIHHBIE
Cepo-0ypble IyCTbIHHBIE
TakbIpOBUAHBIE ITYCTHIHHBIE
TakbIpsl

[lecuanpie MyCThIHHBIE
JIyroBo-mmycTeIHHBIE

Cepo3zémbl

JIyroBo-cepo3émHbIE
JIyroBbI€NOJITYCTHIHD U IIYCThIHB
Cepo-KOpHUHEBbIE
JIyroBo-cepo-kKopHUHEBbIE
Kopuunessie

JIyroBo-kopuuHeBbIE
JIyroBo-iiecHble cepble

Kentozémbl

JKenTo3émsl rieeBbie
ITon3omuTo-x)enTo3EMHBIE
[Ton30a1CTO-KENTO3EMHO-TIICEBBIE
KpacHo3€éMmbI

Conomun

I'opHO-I1yrOBBIE

["'opHO-1yroBBIE YEPHO3EMOBUIHBIE
I"opHble JIyroBO-cTENHBIE
OponraeMble MOYBBI:

OpotaeMblie CepO3EMBI

Topdstabie 00JI0THBIE BEPXOBBIE
Topdsinbie 00TOTHBIE HU3UHHBIC
TopdsiHble BepXOBblE OCBOEHHBIE
TopbsiHble HU3MHHBIE OCBOSHHBIE
JIyroBo-600THBIE

BonoTHbIe MONYNYCTBIHb U MYCTHIHB
Cononn

I'opHO-11yrOBBIE

["'opHO-1yroBbIE Y4EPHO3EMOBUIHBIE
["opHble JIyroBO-CcTENHBIE
OponraeMble OYBBI:

OponraeMblie cepo3EMBI

Opol1iiaeMble JIyTOBO-CEPO3EMHBIE
Opomraemblie Oypble MOTYMyCTHIHHBIE
Oporaemble TyroBo-Oypble MOTYMyCTHIHHbIE
Opomuraemble cepo-0ypble MyCTHIHHBIE
OpoltiiaeMble TaKbIPOBHUIHBIE TYCTHIHHBIE
Opo1aeMble JTIyrOBO-ITYCThIHHBIE
Opoti1aeMbl€ JIYTOBBI€ MTOTYIYCThIHb U ITYCThIHB
Opomuraembie O0JOTHBIE TOMYITYCTBIHD U IIYCTHIHD




COOHIIBI:
Counonubl aBTOMOp(HBIE

CoJOHITBI TOTYTHAPOMOP(HBIC
Counonubl rupoMophHbIE

CoJloHYaKH:

ConoHuaku aBTOMOP(QHbIE

Conondaku ruipoMopdhHbIE
AnnroBuanbpHble (IOMMEHHBIE):
AJUTIOBHAIIBHBIC JIEPHOBBIC TTOYBBI:
AJUTIOBHANIBHBIE JIEPHOBBIC KUCIIBIE
AJUTIOBHAIIBHBIC JICPHOBBIC HACKIIIICHHBIS

AnnroBualIbHBIE ACPHOBO-OIIYCTBIHUBAIOIIUCCA Kap6OHaTHbIe

AJTIOBHAJIBHBIE JIYTOBBIE KUCIIBIC
AnnroBUalIbHBIE JIYTOBBIC HACBIICHHBIC
AJTIOBHAJIBHBIE JIyTOBBIE KapOOHATHBIE
AJUTIOBHAJIbHBIE JTyTOBO-00JIOTHBIE

AJroBuagbHbIEe 00JIOTHEIE I/IJ'IOBaTO-HepeFHOﬁHO-FHeeBBIe

AmttoBuasibHble 00JIOTHBIE MIIOBATO-TOP(SIHBIE

HOMEKIJIATYPA «I104YBbI POCCHUN»

TexcrypHo-auddepuHunpyemsie
[Topzonucteie

[TaneBo-no3o0mucTeIe

[To3onucThie MOYBBI ¢ MUKPOIIPOPUIEM 0130~
na

I'meenoazonucteie
TopdsiHo-oA30MUCTO-TIICEBbIE
JlepHOBO-TIOA30IUCTHIE
JIepHOBO-TIOA30JIUCTHIE SI3BIKOBATHIE
J1epHOBO-CBEPXTITYOOKOIO30IUCTHIC
HepnoBo-noazonucteie ¢ BI'T
CerperanioHHO-0TO€TIEHHBIE (TTOAOEIBI CBET-
TBIC)

J1epHOBO-TIOA30IMCTO-TIIEEBBIE
ATpOoJepHOBO-TIOA30IUCTHIE

Cepsbie

TemHOCepbIe

Cononu

AJub(erymycoBbie

[TonOyps1

[TonGypricyxoTophsHUCTBIE
JlepHOBO-T10/10YPbI

TTonzomnl

[To130J1b1 MITIOBUATBHO-KENE3UCTHIE
[Toa305b1 MILTIOBHAIBHO-TYMYCOBBIE
JlepHOBO-110/130J1b1 MJUTIOBHATIBHO-)KEJIE3UCThIE
TopdstHO-TIOA30:1HI TIICEBBIC

Kenezucro-meramoppuueckue

PxaBo3eMEl
P>xaBo3eMbI TpyOOTyMyCOBBIE

CrpykTypHO-MeTaMopduyeckue
byposemsl

Bypozemsl rpyborymycoBsie

Bypo3embl WIIITIOBUATIBHO-TYMYCOBBIE
Cepble U TeMHOCEpbIE METaMOp(HUUECKHE
KopuuHnessie

Kentozembr

Kpuomeramopduueckue
Kpunomeramopduyeckue

Caetniozemsl

CBeT03eMbl NILTIOBUAJIBHO-KEIE3UCTBIE

IMaseBo-meTramoppuueckue

[TaneBsie

[TaneBrie oconmopenbie
[TaneBo-meTamopdudeckue (HOBbIH TU!)

Kpuorennbie (Kpuo3eMsbl)
Kpunoszemsl
TopdsiHo-Kpro3eMbl

I'neeBble

['meesemsl

TopdstHO-TIEE3EeMBI
I'meezembikproMeramophuueckue
I'ymycoBo-TiieeBbie
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NnoBaro-neperHoiHo-TeeBbIe

AKKYMYJISTHBHO-TYMYCOBbI€

1IepH03eMH MUT'PAIMOHHO-MULCIIAPHBIC
YepHO3eMBl cerperaiioHHbIe

1IepH03eMH MUT'PAUOHHO-CCTPCTAllMOHHLBIC
YepHO3eMbl KPHOT€HHO-MULIEIISIPHbIE
UYepHo3eMBbl JUCIIEPCHO-KapOOHATHBIE
YepHO3eMbl TEKCTYPHO-KapOOHATHbIE
UYepHo3eMbl KBa3UIJIEEBBIE B T.4. COJIOHIIEBATHIE
1 3aCOJICHbIE

1IepH03eMH TJIMHUCTO-UJIJIFOBUAJIBHBIC
YepHO3eMBbl INTUHUCTO-UTIOBUAIBHBIE TIOBHU-
pOBaHHbIE

TemHble crnuThie

YepHOo3eMOBUIHBIE

CBeT/10rymMmycoBble-aKKyMYJISITHBHO-
KapOOHaTHBbIE

Cepo3eMOBUIHBIE (CBETIIOIYMYCOBBIE AKKYMY-
JIATUBHO-KapOOHATHBIC)

Kamranossie

KairanoBble CONOHIIEBATHIE U 3aCOJICHHBIE
Bypsie

lenoyHo-rnuHUCTO-AUPPEPEHIPOBAHHBIE
CooHIIBI TEMHBIE U TEMHOI'YMYCOBBIE
CoJIOHIIBI CBETJIBIE U CBETIOTYMYCOBBIE

I'asomop¢ubIe
CoJoH4uaku

I'mppomeramopduyeckne
I'yMycOBO-KBa3HUII€EBBIE B TOM YHUCIIE COJIOHIIE-
BaThbIE U 3aCOJICHHBIE

OpraHo-akkyMyJISITHBHbIE

CeporymycoBbie

CeporymycoBbl€ WILTIOBUAJIbHO-0KEJIE3HEHHBIE
CeporymycoBsie MeTamop(hu30BaHHBIE
TemHOryMycoBbie

TemHorymycoBbie MeTaMOp(hHU30BaHHBIE
[IepernoiHO-TEMHOTYMYCOBBIE
CaeTtnorymycoBble

JIuTo3eMbl

Penm3unsb! (kapOOIMTO3EeMBITEMHOTYMYCOBEIE)
Penn3unbl nepernoitapie (KapOOIUTO3EMBI TIEpe-
THOMHBIC)

JINTO3E€MBITEMHOTYMYCOBBIE
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AJLTIOBHAJIbHDBIE

AJUTIOBHANIBHBIE TYMYCOBBIE
AJUTIOBHAIIEHBIE TEMHOTYMYCOBBIS
AJTOBHANIbHEBIE TOP(SIHO-TIICEBBIC

Byakanunuyeckue
Oxpucrtelie

Caabopa3Burbie
Ileno3emsl
IIcamMo3eMBI
[Terposembl
C10HCTO-TIETIIIOBEIC

Toppsaubie

Topdstabie onmurorpodHbIe

Topdsinbie syTpodHbIE U TEPErHOWHO-
TOpQsTHBIE



Keiic-3a1aua
JlabGoparopHnas padora Ne2. (1 gac)

Tema: Onpenesienne MOJHON BJIAr0eMKOCTH U BbICOThI KANMJJISIPHOTO MOAHATHS BO/bI.

Jjis ipoBeieHUs] MHTEPAKTUBHOM ()OPMBIL: MOATOTOBKA 3a/laHUH, MPOOJIEMHBIX BOIIPOCOB.

CtpykTypa 3aHsATHUSA:

1. CryneHThl ANATCS HA MEKPOTPYIIIHI (2-3 4Yer.).

2. Kaxnas MUKpOrpyImia nojy4aeT WHAUBHIYalIbHBI HA0Op MOYBEHHBIX OOpAa3IoB U 3aja-
HUH, BKIIOYAIOIIUX B ce0s1 TEKCTOBBIN MaTepual ¢ BOIPOCAMH.

3. IlpenonaBaTens Ha3bIBACT TEMY 3aHATHUS, OACHSET ACHCTBHS CTYIEHTOB B MUKPOTPYIIax
1ocJie MOJyYeHUs 3aJaHHUsl.

4. CryneHTBl NMOATOTABIMBAIOT YCTHBIC OTBETHI HA IOCTABJICHHBIE BOMPOCHI, JOKA3bIBAIOT
CBOM YMO3AKJIIOUEHHUs Ha IpUMEpe MPOoBeAeHUs J1abopaTopHOro skcnepumenTa. OTBe4aOT Ha BO3-
MOYKHO BO3HHKIIIME BOIIPOCHI OCTAJIBHOM Tpynmbl U npenogasarend. [IpenonaBatens npu HeoOXo-
JUMOCTH 33JIa€T HAMPABJISIIOIINE BOMIPOCHL.

5. Ilocne neMOHCTpanUM OMbITA, a TAKXKE BBICTYIUICHHUS MHUKPOTPYIIIBI OCTaJbHAs TPYIINa
dbopMynupyeT BBIBOJ IO paboTe.

6. IIpermomaBaTens B 3aBEpIICHUHN BCEX BHICTYIUICHUH IMOIBOANUT OOIIMI BHIBOJI IO 3aHATHIO.

[Ipumep 3amaHuii rpynmbL:

- OmpenenuTe Kakol W3 MOYBEHHBIX 00pa3IOB JIydIle IMOAOHAET JJIsl BIAroIrOOUBBIX pacTe-
HUH, a Ha KaKUX OYyAyT XOPOIIO MPOU3pacTaTh CyKKyJIeHThl. OOBSICHUTE U TOKAKUTE CBON BHIOOD.

- Ecnii yuecTb, 9TO BBICOTa TIOYBEHHOTO MPOGWIIS sl BCeX MPEIOCTaBICHHBIX 00pa3lioB CO-
ctaBuT — 30 cM, Ha rmy6uHe B 30 cM OyayT HAXOAUTHCS] TPYHTOBBIE BOJABI, TO B KAKOM CIIy4ae Ka-
NWUTSIpHAs KaiiMa BBIAET Ha MOBEPXHOCTH (B KakoM o0pasiie) ?

OTBeThTe Ha BOMPOC — MOYEMY B MOYBEHHOM Mpoduiie MoYB (B MPUPOJE) CKOPOCTb MOTHSATHS
TPYHTOBBIX BOJ U 00BbEM BOJIbI B [OYBE HE OYIET OJMHAKOBBIM IO BceMy npodumito? C ueM 3To
CBSI3aHHO?
JlabopaTopHbie paGoThl

JladopaTopnasi padora Nel. (1 gyac)
Tema: OnpenesieHne rpaHyJ10MeTPUYECKOT0 COCTABA MOYBBI.
Oo6opynoBanue: paphopoBas CTynka ¢ IECTUKOM U PE3NHOBOM MPOOKOIA, CTaHIAPTHBIN HAOOp CUT
C )KECTKOM KHCTOYKOM, TEXHUYECKHUE BECHI C PA3HOBECAMH, JIMHEHKA.

3.0npenesieHne rpaHyJIOMeTPHYECKOI0 COCTaBa MO4YBbI 0e3 NpuOOpoB.
Xon pa6oThl.
a. Cyxoii metop.

[IlenoTka MOYBHI TIIATEIHHO pacTHpaeTcs Ha JagoHU. [Ipr moMoIyM TaOIUIB OMIpeaesIeTCs

THUI NOYBBI.

MexaHnnyeckuii Cocrosinue cyxoro obpasia
COCTaB
ITecok Crinyune. CoCTOUT UCKIIIOUUTENBHO W3
necka.
Cynecs Komouku cmaleie serko pasnaBiuBaioTcs. | [IpeobnagaroT mecuanbie ya-

IIpn pacTupaHuy NPOU3BOAMUTHCS JIETKUH | CTHULBI.
LIypUIAIIHAN 3BYK U CCBIIAETCS C PYKH.
Jlerkuit  mecua- | Komouku paszpymaiorcst ¢ HebonpmnM ycu- | [Ipeobnanarotr necuansie ya-
HBII CYIJIMHOK mueM. [Ipu pactupaHuu olnymaercs SICHO | CTULBI. [JIMHHUCTBIX YacTHIL
pa3auunMas  IepoxoBarocTh, TIMHHUCTBIE | 20-30%.

YaCTUILbl BTUPAIOTCS B KOXKY.
Cpennuii necua- | CTpyKTypHBIE OTACIBHOCTH pa3pymiatrorcs ¢ | [lecuanbie yacTuibl enie xo-

HBII CYIVIMHOK TPY/ZOM, HaMeydaeTcsl YrioBaToCTh MX (op- | pomio pa3inuyumsl. [ IuHH-
MBI. CTBIX YaCTHI] IPUMEPHO IIO-
JIOBUHA.

Tsoxenbli necya- | B cyxoMm coctositHum ¢ TpynoM noanarorcs | [lecyanplx  4YacTuly  MOYTH
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HBIH CYTJIMHOK. pa3JaBiIMBaHHIO, 00pPa3ylOT XOpOIIO BbIpa- | HET.
JKEHHBIE OTJICIbHOCTU C OCTPBIMU pedpami,
IpU PAaCTUPAHUU JAIOT OUIYIIEHHE TOHKOMN
MykH. [llepoxoBaTocTh HE OUTyHIAeTCs.
['muna Pactupaercs ¢ tpynom, u nosiBusierca 3Ha- | COCTOUT M3 TJIMHUCTBIX
YUTEJIBbHOE KOJIMYECTBO IIBLJIEBATO- | I1OYB.

TJIMHUCTBIX YaCTHIL.

0. Mokpblii MeTO.
1. OGpa3zen pacTepToil MOYBHI YBIAKHSIOT U MEPEMEIINBAIOT 10 TECTOOOPA3HOTO COCTOSHUS,
IPU KOTOPOM MOYBBI 00J1a/1a10T MJIACTUYHOCTHIO.
2. VI3 moaroToBIIEHHOM MOYBHI Ha JIAJJOHU CKATHIBAIOT MIAPUK U MPOOYIOT pacKaTaTh J0 HETO B
HIHYP TOJIIMHON OKOJIO 3 CM, 3aT€M CBEPHYTH B KOJIBIIO AUAMETPOM 2-3CM.

MexaHU4ecKuil cocTaB CocrosiHHE CyX0oro oopasia
ITecok He obpasyer Hu mapuka, HU IIHYpA.
Cymnecn OO0pazyeTcs mapHkK, KOTOPbII packaTaTh B IIIHYp HE yJaeTcsl.

Jlerkuii IecuaHbIH Ccy- PackarniBaetcs B IIHYpP, HO OYCHBb HCIIPOYCH, JICTKO PACIaJaCTCA Ha
TJIMHOK YaCTH IIpH paCcKaTbIBaAHWU HUJIU IIPU B3ATHU B JIAJOHU.

Cpennnii necuanblii | OOpa3yeT CIUIONIHOW IIHYpP, KOTOPBIH MOXHO CBEPHYTH B KOJIBIIO.
CYTJIMHOK KoJb110 ¢ TpenmHamMu v nepeaoMamu.

Tsokensiit  mecuanbiii | Jlerko packareiBaeTcs B miHyp. Konblio ¢ TpemuHamu.
CYTJIMHOK.

I'muna I'muna oOpasyet quHHBINA mHYp. Kosbio 6e3 TpeuyH.

4.CuTOBBIii TPaHYJIOMeTPHYECKHI aHAJIM3.

OTOT METOJl MHUPOKO MPUMEHSIETCS JJIs ONpeAesieHUs] TPaHyJIOMETPHUUECKOro COCTaBa necya-
HBIX U CylecuaHbIX MoYB. Pa3jeneHue Marepuana Ha rpaHyJoMeTpUyYeckie (Gpakiuy OCYIIEeCTBIIS-
€TCsl IPU TIOMOIIIM CTaHJApPTHOrO HAbOopa CUT C MOCIEAYIOIINM B3BEIIMBAHUEM BBIJEJIEHHBIX (ppak-
1uil. Beimyckaemble B HacTosIIee BpeMs IPOMBIIIIEHHOCTBIO CTaHAAPTHBIE HAOOPHI CUT COCTOAT U3
CeMU CHUT ¢ BenumuuHou otBepctuit B 10; 5; 3; 1; 0,5 n 0,25 MM, NOTOHHUKA U KPBIIIKH.

Xoa padoThlI.

1. Marepuan uccieayeMoi MOYBbl OCTOPOXKHO pacTupaercs B ¢pappopoBoil CTyNKe BHAUaAJE
MECTUKOM, a 3aTeM PE3MHOBOM MPOOKOH, UTOOBI pa3pyLIUTh arperaTsl.

2. U3 uccnenyemoit mouBbl OTOMpPAIOT CPeAHIOI0 MpoOy MeToAoM KBapToBaHMs. [ljis 3TOrO
TIIATEJIBHO NEepEeMEIIaHHbIA 00pa3el] BHICHIIAIOT Ha JIUCT OyMark U pacipeaesisiioT TOHKUM CIIOEM B
BujJe Oosiee WIM MEHEe POBHOIO Kpyra. 3aTeM JIMHEHKON KpYr JeNAT Ha YeThlpe paBHbIE YacTH
(xBazpanTsl). IlepBblif ¥ TpeTUil KBaJpaHTHl yJAJSAIOT, @ OCTABIIUICS MaTepHaj BHOBb TAaKUM XKe
oOpa3oM kBapTyloT. Ilocie IByX-TpeXxKpaTHOTOKBAPTOBAHUS OT cpelHeil MpoObl Ha TEXHUYECKHX
Becax Oepercs HaBecka B 100 T.

[IpoBeprB MPaBMIIBHOCTh PACMOJIOKEHUsI CUT B HaOOpe, HAaBECKY BBICHINAIOT Ha BEpXHEe
CUTO, HAOOP 3aKpPHIBAIOT KPBIIKON U B TeueHne 20 MUH BCTPSAXHUBAIOT. /[t 3TOrO Ha JIEBYIO PYKY
CTaBST MOJJOHHUK, NMPABOM PyKOH MPMIKMMAIOT KPBIIMIKY M JIEJAIOT ObICTpbIE ()YrOBbIE ABMKEHUS
pYKaMH ¢ MEepUOIMYECKUM MOCTYKHMBAaHUEM IpaBoil pykol mo kpsimike. [Ipu s3Tom Habop cut noi-
eH OBITh PacloJIOKEH He B TOPU30HTAIBHON IUIOCKOCTH, a C HAKJIIOHOM TO B OJIHY, a B JIPYTYIO
CTOPOHY, TaK KaK MPOCEMBAHUE MOXKET ObITh HEMOJHBIM H3-3a 33J€PKKU YaCTHUI[ Y KPAEB CHT.

5. 3aroTaBIMBalOT BOCEMb IMAKETUKOB, KOTOPHIE B3BELIMBAIOT Ha Becax. Ha kaxkaoM nakeru-
Ke, Ha 000JIKe 3aITMChIBAIOT pa3Mep (Hpak-mu U ero Maccy.

6. M3 xaxoro cura (Ha4MHas ¢ cuTa ¢ oTBepcTHsiMu 10 MM) BChInaioT Ha Oymary ocTaBILIue-
Cs, HA HEM YacTullbl. Menkue yacTulibl, 3actpsasime Ha cutax 0,5 u 0,25 MM, BBIYHIIAIOT KECTKON
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KHOMKOW. Hu B KoeM ciyuyae He cieayeT NMpOAaBIMBATh 3aCTPSBIINE YACTHUIIBI, TaK KaK MPH 3TOM
pacHIMpSIIOTCS OTBEPCTHS CUT. Marepu-

JUTSI K&KIOTO CUTa MEePEHOCAT B MAKETHK, MOCJIE Yero, ONpeAeisisi MacCy MaKeTHKa C COoAep-
JKUMBIM U 3alMCHIBAIOT HA BEPXHEU YaCTH MaKeTa.

5. VI3 BepxHel 1udpsrl (IMOKa3bIBAIONIEH MAcCy MaKeTa C COACPYKMMBIM) BBIYUTAIOT HUKHIOKO
udpy (Maccy MycToro makeTHKa) M Pa3HOCTh 3alHCHIBAIOT BHHU3Y IMakeTa. Pa3HOCTh MOKa3bIBaeT
MacCy Ka)KJ10i rpaHyJIOMETPHIECKON (PpaKInu.

6. [Tonydennbie mudpbl CyMMUPYIOTCS B Ta0nuile 3, MpU4eM CyMMa JOJKHA COCTABIIATH HE
Mmenee 99,5 r. Jlomyctumas ommoOka anaiauza +0,5%.

7. IlonyyeHHble BEIMYUHBI B TpaMMaxX OJHOBPEMEHHO MPEICTAaBISAIOT MPOIEHTHOE COJIepKa-
HUE OTICNBHBIX (Ppakiuii. DTH AaHHBIE CBOAAT B Tabauiy. B Tabnuiie 3 npuBeneH npumep 3amucu
pE3yIbTAaTOB CUTOBOI'O aHAJIM3a MECKa.

Opakiuu yactull, B MM | Macca, BT | Conepxanue, B %
6onee 10
10-7

7-5

5-3

3-2

2-1

1-0,5
0,5-0,25
menee 0,25

JlanHble u3 TabauIbl HaHOCAT Ha rpaguk. Ha abcumcce rpaduka oTKIa pIBalOT BEINYUHBI Ya-
CTHUIl B MWJJIMMETpPAx, a 10 OPJAUHATE — UX COJEPKAHUE B MPOLEHTAX OT Macchl HaBecku. [lomyden-
Hble Ha rpaduKe TOUYKH COEUHSIOT B KPUBYIO, KOH(QUrypanus KOTOPOH XapaKTepu3yeT IpaHyJio-
METPUYECKUI COCTAB.
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Ouenounoe cpencrso: Iy0oauyHas 3a1IMTA IPOEKTA
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CryneHtaM 3apaHee JaeTcs 3a/laHie Ha ONepeXeHue 10 MOATOTOBKE CBOMX BOIPOCOB, MOJI-
OOpKe HarjasAHOro MaTepuasia, COCTaBICHUS IPE3CHTALUN

[Tpumeps! 3ananmii: [louBeHHBIE KapThl MUPA, IOYBEHHBIE KAPThl CTPaH, IOYBEHHBIE KApThI
cBoelt Tepputopun (Amypckast 061acTh, pailoH), HCIIOIB30BAHNE TEMATHUECKUX KAPT MPH OMHCA-
HUM KOHKPETHBIX BHJIOB U THIIOB MI0YB, KOMIUIEKCHBIN TOYBEHHBIH TPODUIIB.

CrpykTypa ypoka:

1. BBoaHoe ci10BO npenojaBartess.

2. IlpenonaBarenb pyKOBOJIUT BBICTYIUICHUSIMH CTYACHTOB, UX OUYEPEIHOCTHIO, 3aJ1a€T BO-
IPOCHI KaK aBTOPY MPE3EHTALNH, TaK U OCTAJIbHOU TpyIIIe.

3. Beimosnenue 3agaHui.

[Tonsenenue uroros 3anatus. [IpoBepka BHIIIOJHEHUS IPAKTUYECKUX 3aJaHHUM.

Ouenounoe cpenctso: IocTpoenne KOMILJIEKCHOTO NPoghuJist

1. CTy,ILeHT MoJIy4acT 3aJaHud MOCTPOUTHL COBMCIICHHBIC HpO(l)I/IJII/I, Ha KOTOPBIX HAAO IMOKa-
3aTh [OYBOOOpA3yoIUe MOPOJbI, penbed, pacTUTeNbHOCT, U MOoYBHL. [Ipoduns nomken nepece-
KaTh MUHUMYM JIB€ TIPUPOJHBIC 30HBI, pa3inyHbie (GopMbl penbeda u 00IacTH ¢ pa3HBIMU TTOYBO-
00pa3yoLUIMMU TOPOJaMH.

2. IIpoduis CTPOSAT C COOTBETCTBYIOIIUX KAPT, C KOTOPBIX OEpyT HY)KHBIC TaHHBIC.

3. Ilpoduie cTpoaT Ha runcoMeTpudeckoil ocHoBe. Ha nmuHMI0 penbeda HaHOCAT TUIBI pac-
TUTEJIBHOCTH U MOYBOOOPA3YyIOIIKX MOPOJ, PacHpOCTPAaHEHHE KOTOPHIX OEpYT COOTBETCTBEHHO C
KapT PaCTUTEIbHOCTH U YETBEPTUUYHBIX OTJIOXKEHUN. THUIBI paCTUTEILHOCTH IMOKAa3bIBAIOT YCIIOB-
HBIMH 0003HAYEHUSIMH, IPUHATHIMU B Tororpaduu. Ha nmuaum penseda. THIIBI Y4eTBEPTHYHBIX OT-
JIOKEHUH MOKa3bIBAIOT Ha MPOQHIIE YePHBIMU 3HAYKAMHU.

4. Hwxe nepBoro npoduis moMemaT BTOPOH, MPEICTaBISIONINA co00i TuHUIO penbeda,
Ha KOTOPYIO HaHECEHbl TUIIbI M MOATHUIIBI IOYB, IE€peceKaeMble Tpaccol MpoQuis Ha MOYBEHHOH
KapTe. YyacTkn PacpoCTpaHCHUA THUIIOB W MOATHIIOB IMOYB 3aKpallMBAIOT B COOTBECTCTBUU C JIC-
TEH/I01 TOYBEHHOU KapThl. Ha ueprexe noka3pIBaroT TaKKe OCHOBHBIE YEPTHI CTPOCHHUS I10YB B BU-
Jie TIOYBEHHBIX Pa3pe30B.

5. Ilpodwis BeIYEPUMBAIOT HA MIUIJIMMETPOBKE, BHAaUasle KapaHAalloM, a 3aTeM YepHOU pyd-

KOl

OueHo4HOe cpecTBO: MUCbMEHHbI aHaIu3 KapTorpaduyeckoii MHGoOpMauu
Pa0ora ¢ moYBeHHBIMH KapTaMHu.
TeMbl 3a1aHMI.

1. W3yunte mousBeHHy KapTy Mupa. lIpoanannsupyiite OCHOBHBIE 3aKOHOMEPHOCTH IIO
pacIpenesieHHI0 T0YB Ha MUPOBOM IMOYBEHHOM KapTe, 3allMIIUTE B TETPAJb OCHOBHBIE BBIBOJBI.
ITpocnexxuBaroTcs a1 TaHHbIE 3aKOHOMEPHOCTH Ha TOYBEHHOM Kapte Poccun?

2. Iloka3aTp Ha KOHTYpPHOW KapTe OCHOBHBIE THIBI NOYB. HammcaTe KpaTKyr XapakTepH-
CTHKY OOIIMX YepT U OTIMYUHN YCIOBHM MOYBOOOPA30BAHMUS.

OunenouHoe cpencTBo: BoinojHenue kaprorpaguyecknx pador
1. Hanectn Ha KOHTYpHYIO KapTy AMYpPCKO# 00JIacTH apealibl paclpOCTpaHEHUs OCHOBHBIX
BHJIOB I10YB.

Tecr
[IpuMeps! TeCTOBBIX 3aaHUI
Pa3bsicHeHust 10 MoBOAY PadoTHI ¢ TECTOBOI CHCTEMO Kypca:
[Tocne m3yuenus paszaena AUCHUIUIMHBI BaM MpennoKeHO BBINOJIHUTH TECTOBBIE 3aJaHUS.
Crieruduika BHIIOTHEHUS TaHHBIX 3aJIaHUH 3aKIII0YAETCs B pa3HOYPOBHEBOCTH TECTOB.
Kaxne1ii TecT omeHuBaeTCs o 5- 0aIbHON HIKAJIE.
Tema cuntaercst 0cBOeHHOH, ecinu Bol nanu He meHee 50% mpaBUIIbHBIX OTBETOB.
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TecTt mo reorpadguu NOYB ¢ OCHOBAMM 110 TOYBOBEICHHU IO
BAPHUAHT 1
NHCcTpyKIUA JJIA CTyIeHTa
Tect comepxut 25 3ananuit, u3 HUX 15 3amanuii - yacte A, S 3aganuit - yacts B, 5 3ananuii - yacth
C. Ha ero Beinosinenue orsoautca 90 munyt. Eciu 3aganue He yaa€Tcs BBIIOJHUTE Cpasy, epei-
ouTe K caeayromemy. Eciu octanercs BpeMst BEpHUTECH K ITPOITYIICHHBIM 3aaHusIM. BepHO BbI-
MOJIHEHHBIE 3aJaHUs YacTH A olieHuBaroTed B 1 6ami, yactu B-2 6amna, yactu C-5 0amios.

YACTD A - BbiOepuTe TOJBKO OJMH NPABUJIbHbIN 0TBET

Al. baktepuu B pe3yapTaTe I1€ATENbHOCTH KOTOPBIX, IPOUCXOIUT OKUCIECHUS aMMHaKa J10 a30TH-
CTOM KUCJIOTBHI:

a) Nitrobakter; 6) Nitrosomons; B)Asotobakor; r) Clostridium.

A2. I'erepotpodbl — 3TO

a) OaKTepHH, UCTIONB3YIOIINE SIS IBIXaHUSI CBOOOTHBIN KUCIOPO/;

6) 6akTepuM UCIOIb3YIOLINE JI MUTAHUS YTJIEpOJl U3 TOTOBBIX OPraHUYECKUX COEIMHEHUIA;
B) OaKTepuH, MOTIIONIAIOIINE YIIIEPO] U3 YTICKUCIOTHI,

') 6aKTepHH UCHOJb3YIOLINE KUCIOPO U3 TOTOBBIX OPraHUYECKUX COCTUHEHUH;

1) 0aKTepHH, OCYIIECTBIISAIOIINE OKUCIEHUE a30TUCTOM KUCIIOTHI 0 Q30THOM KHUCIIOTHI.
A3. Ilpu KakoM TuIe BOJHOTO peXHUMa (OPMUPYIOTCS YEPHO3EMHBIE TOYBBI:

a) IPOMBIBHOI1; 0)BBINOTHOM; B)3aCTONHBIN; I')HEIPOMBIBHOM; J1)[IEPUOAUYECKH TIPOMBIBHOM.
A4. CtpoeHre OYBEHHOI0 MPO(UIIS MOA30IUCTHIX TOYB:

a) AO+A1+A2+B1+C

6) AO+A1+B1+B2+C

B) AO+A2+B1+B2+C

r) A1+A/B+B1+B2+C

1) A+B+C

AS. C ueM CBsI3aH CU3bII OTTEHOK IIOYBEHHBIX TOPU30HTOB?

a) ¢ IPUCYTCTBUE BOJHO-PACTBOPUMBIX COJIEH;

0) c MpUCYTCTBHE COEAMHEHUH 3 BaJICHTHOTO XKeJle3a;

B) C IPUCYTCTBUE COETUHEHHUM 2 BAJIEHTHOTO JKEJI€3a;

T') C IPUCYTCTBUEM MEJH;

1) C IPUCYTCTBUEM HEPACTBOPUMOTO JIbJA.

A6. B xakux nousax ObIcTpee MPOUCXOJUT PA3I0KEHHE pacTUTEIbHOroonaaa?

a) B MOA30JIMCTHIX; 0) B KpaCHO3EMax; B) B UEPHO3EMaX; I') B TOPPSHO-TIIEEBbIX;

1) IEPHOBO-TIOA30JIUCTHIX.

A7. Yrto Takoe «MepTBbIil TOPU30HT»?

a) TOPU30HT CKJIEUBAHMSI TOKCUYHBIX 3JIEMEHTOB U UX COCIMHEHUH;

0) TOPU30HT, /1€ OTCYTCTBYIOT MUKPOOPTIaHU3MBI;

B) TOPU30HT IIOCTOSTHHOTO 3aCTauBaHUs;

I') IOCTOSIHHO CYXOH TOPU30HT;

1) OUeHb MJIOTHBINA TOPU3OHT, KyJa HE MOT'YT IPOHUKHYTh KOPHHU PACTCHUM.

AS8. IIpu kakoM THIIE BOJHOTO PeKUMa 00pa3yroTCsl COJIOHYAKH?

a) MPOMBIBHO; 0) HEMPOMBIBHOM; B) MEPUOANYECKH TPOMBIBHOM; T') 3aCTOMHBIN; /1) BBINOTHOM.
A9. Kakoe ycioBue 6JaronpHsTHO AJI HAKOIUIEHUS B TOUYBE TYMUHOBBIX KHCIIOT?

a) KUCJIasi Peakiys Cpeabl;

0) 3aCTOIHBIN THUI BOJHOTO PEXKUMA;

B) JIETKUI TPaHYJIOMETPUYECKUNA COCTaB;

r) HaceieHHocTh [I1K ocHoBaHusAMY;

n) npucyrctue noHoB Hatpus B I1I1K.

A10. B xakux mouyBax ObICTpee OCYIIECTBISIETCS OMOKPYTOBOPOT?

a) B uepHO3eMax; 0) B COJIOHIIAX; B)B CEPBIX JIECHBIX; T') B JKEITO3€MaXx; /1) B TIOJJ30JIUCTHIX.
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A11. Kak Ha3bpIBaeTCs TIpoliece mepeMenieHus Mo mpoGuiTio UIMCTHIX YaCTHI] B HEPA3PEIICHHOM
BUaE?

a) SJUTIOBHAIIBHO - TJICEBBIN; 0) HUTpU(DHUKAIIUS; B) IECCUBAXK; T') KOATYJISALMS; 1) TyMU(pUKAITHU.
A12. Kakoe u3 nepeyncieHHbIX ONPEIEICHUI MOKET OTHOCUTHCS K TOYBEHHOMY TOPU30HTY?

a) IIPOJTIOBHAIIbHBIN; 0) aJUTIOBHAJIBHBIN; B) JCITIOBUATBHBIN; T) AIFOBUANIbHBIN; 1) (DIIFOBHATBHBIMN.
A13. Ot uero 3aBUCHUT BOJAOIPOHUIIAEMOCTD IIOUB?

a) OT OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX YCIOBHIA;

0) OT I'paHyJIOMETPUUYECKOTO COCTABA;

B) OT EMKOCTH IOTJIOLIEHUS;

I') OT JIETKOPAaCTBOPUMBIX COJIEH;

1) OT HAJTM4HSI JKee3a.

Al4. JIns KakuX MOYB U3 MEPEUNCIICHHBIX TUIIOB XapaKTepeH WLTIOBUATLHO-KApOOHATHBIN rOpH-
30HT?

a) TYHJIPOBO-TJICEBBIE;

0) IMO30IUCTHIC;

B) UEPHO3EMBI;

T') KPaCHO3EMBI;

1) TOp(sTHO-OOTOTHEIE.

A15. Kakas cTpykTypa xapakTepHa JJii TOPU30HTA «A» YepHO3EMHBIX I10YB?

a) KOMKOBarasi; 0) KOMKOBAaTO-OpeX0BaTasi; B) 3epPHHUCTAsI, C TIIYOMHHON TIEPEXOIsIIasi B KOMKOBa-
TY10; T') TUTACTUHYATAS; 1) ITTUTOBHUIHAS.

YACTD B - ko1u4ecTBO BEpPHbIX 0TBETOB MOKeT ObITH 00Jiee OJHOT0

B1. Beibepure akTopsl HOYBOOOpa30BAHUS.

a) KuMart; 0) penbed; B) MAarHUTHOE TOJIST; T') COJTHEYHBIC BCITBIIIKH.

B2. Kakue OCHOBHBIC YacTH BBIJICISIFOT B TPAHYJIOMETPUYIECKOM COCTAaBE IICHCTOIEHOBBIX OTIIO-
JKEHUM.

a) rpy0oo6soMouHsbIe; 0) TpoOJIEHHBIC; B) BRICOKOIUCIIEPCHBIE; T') OOJIBIITHE.

B3. BeiOepute coeaMHEHHs] PACTUTENBHBIX W KUBOTHBIX OCTaTKOB COJEpPKAIIMXCS B MOYBE B
00JIBIIOM KOJIMYECTBE.

a) yrieBobl; 0) TYMUH; B) TYMHUHOBBIE KHCIIOTHI; T) OEITKOBBIE BEIIECTBA.

B4. KomolinHo - qucniepcHasi CUCTEMa IIPEICTaBIICHA.

a) JMCTIEPCHOM cpenoi; 6) aAucnepcHoi 0001049KOi;

B) AucIiepcHOM (a3oii; T) AUCIIEPCHON YaCThIO.

BS5. Kakue ¢hopMbI BOJBI BCTpedaroTCs B MOYBE.

a) mapooOpasHasi; 6) copOLIMOHHO-CBs3aHHAS;

B) XUMHUYECKH CBSI3aHHAS; T') B BUJIE HEBECOMOCTH.

YACTDB C

C1. ChopmynupyiiTe onpeaencHue MOHATHE «IIOUBAy.

C2. HazoBute (hopMbI BOJIBI B IOYBE.

C3. HazoBuTe npu3Haku KjacCU(pUKALUU OYB.

C4. Kakue Tpu THIa IOYB XapaKTEPHBIE ISl TACKHO-JIECHON 30HBI.
C5. ChopmynupyiiTe onpeaeieHne MOHITHS «TyMU(PUKAIII.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUI, UCOJIb3YEMBIX B
HNPOLHECCE OBYUYEHUA

WNHudopmanroHHbIe TEXHOJIOTHH — 00yueHHE B 3JIEKTPOHHON 00pa3oBaTebHOM cpefe ¢ 1ie-
JBI0 PACHIMPEHUs TOCTyHa K 00pa3oBaTeNbHBIM pecypcaM, YBEIHYEHUS! KOHTAKTHOTO B3aUMOJCH-



48

CTBHUS C MPEINoJaaBaTesIeM, MOCTPOCHUSI MHAUBUAYATbHBIX TPACKTOPHM MOATOTOBKH, OOBEKTHBHOTO
KOHTPOJISI U MOHUTOPHHTA 3HAHUH CTY/ICHTOB.
B o06pa3oBaTenbHOM Tpoliecce Mo TUCIUTLIMHE UCTIONB3YIOTCS CISAYIONTHE HHPOPMAIIMOH-
HBIC TEXHOJIOTHUH, SIBJISIFOIINAECS KOMIIOHCHTaMHU DJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeIbHON
cpenst BI'TTY:
—  Odunmaneueiii cait BI'TIY;

— Cucrema snexkrponHoro ooyueruss ®I'bOY BO «bI'TIY »;
— DnexkTpoHHbIE OMOIMOTEUHBIE CUCTEMBI;
— MynbTUMEINITHOE COTIPOBOXKICHHE JIEKIIUN 1 TAOOPAaTOPHBIX 3aHATHIMA.

8 OCOBEHHOCTHU U3YYEHUA TUCHUIIJIMHBI UHBAJIUJAMU NJIMHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

[Ipu 0OydyeHuu auIl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsl IPUMEHSIOTCS a/lallTUB-
Hble 00pa30BaTe/IbHbIE TEXHOJIOTUU B COOTBETCTBUU C YCIOBUAMH, U3J0KEHHBIMU B pazaen «Oco-
OCHHOCTH OpraHM3alMM 00pa30BaTENIbHOIO IpoLecca M0 00pa30BaTEIbHBIM IIpOrpaMMam i UH-
BAJIM/IOB U JIMIl C OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSD» OCHOBHOW 00pa3oBaTelbHON Mpo-
T'paMMBbI (I/ICHOJII)?;OBaHI/IC CIICuaJIbHBIX y‘IC6HI>IX ocoouut u AUOJAKTUYCCKUX MAaTCPUAJIOB, CIICIU-
QIBHBIX TEXHHUYECKHX CPEICTB OOYUYeHHs KOJUIGKTUBHOTO M WHAWBUAYaJIbHOTO IOJIH30BAHMUS,
IIPEIOCTABIIEHUE YCIIYT acCUCTEHTa (IIOMOIIHMKA), OKA3bIBAIOIIEr0 O0YyUYarOIUMCs HEOOXO0IUMYIO
TEXHHYECKYIO IIOMOILb H T.II.) C YUETOM WHANBUAYaTIbHBIX OCOOEHHOCTEH 00ydJaroImuXcs.
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. CaiiT OMOIMOTEKN peNpUHTHBIX U3aHui. - Pexxum goctyna: www.lawlibraru.ru.

9.3 D1eKTPOHHO-0MOJIHOTEYHbIE PeCypPChl
. OBC «}Opaiit». - Pexxum noctyna: https://urait.ru
. lMonmpen (0630p CMU). - Pexxum noctyma: https://polpred.com/news
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10 MATEPHUAJIBHO-TEXHHUYECKAS BA3A

Jns  mpoBeneHHWS 3aHATUW  JIGKIIMOHHOTO UM CEMHUHApCKOrO0 THUIMA, TPYNIOBBIX U
WHIUBHUIYAIbHBIX ~ KOHCYJbTAllMi, TEKYIIEro KOHTPOJSI H TMPOMEKYTOYHOW aTTeCcTalluu
HCIIONIB3YIOTCSl ayTMTOPUH, OCHAIIEHHBIE Y4eOHO Mebemblo, ayTMTOPHOU TOCKOM, KOMIBIOTEPOM C
YCTAaHOBJICHHBIM JIMIICH3UOHHBIM CIICIIMAIM3UPOBAHHBIM  MPOTPAMMHBIM O0ECTICUCHHEM, C
BBIXOJIOM B OJJEKTPOHHO-OMOIMOTEYHYIO CHCTEMY H AIIEKTPOHHYIO  HMH(OPMAIIMOHHO-
obpazoBarenbHyto cpeny bI'TIY, MynbTUMEAMITHBIME TTPOEKTOPAMH, SKCTIO3UITMOHHBIMH dKpPaHaMH,
yueOHO-HATISTHBIMU TOCOOHSIMH (HACTEHHBIC KapThl, MYIbTUMEIUHHBIC PE3CHTAINH ).

CamocrosiTenpHasi padoTa CTYJEHTOB OPTAaHU3YETCS B ayJIUTOPHSIX OCHAIICHHBIX KOMITBIO-
TEPHOW TEXHHUKOW C BBIXOJOM B DJIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEAY BY3a, B
CTENUATU3UPOBAHHBIX JTA0OPATOPUSIX 11O JUCITUIUTMHE, a TAKXKE B 3aJ1aX JOCTyNa B JJOKATBHYIO CETh
BI'TLY.

JIutieH3MOHHOE TIpOorpaMMHOE OOecIieueHUE: ONepalMOHHbIE CHCTEMBI ceMericTBa Windows,
Linux; oducHsie mporpammsl Microsoftoffice, Libreoffice, OpenOffice; AdobePhotoshop, Matlab,
DrWebantivirus u T.1.


http://fcior.edu/
http://www.runnet/
http://diss.rsl.ru/?menu
https://urait.ru/
https://polpred.com/news
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—Cnuprosslie ropenku (10 mT.)

— XUMUYECKHE PEaKTUBHI 0 TEMATHKE JTA00OPATOPHBIX padboT

—Komnekuust 06pa3ios mous

—KoMmiekT mouYBeHHBIX CUT

—Y4eOHO-HaIISITHBIC TIOCOOMS - CIIAiIbI, TAOIHIIBI, MYJIbTUMEIUHHBIE TPE3CHTAIIMH 110 JTUC-
nuiumHe «IIouBoBegeHue»

Pazpaboruuk: [l{umosa E.A., k.r.H., 1oueHT kadeapsl reorpaduu.

11. JUCT U3MEHEHMM U JONTOJTHEHUI
YTBepkaeHue M3MeHeHHid B paldoueil mporpamMMe JMCHUILUIMHBI ISl peaju3auuu B
2020/2021 yu. r.
PIT/I o6cyxaeHa u ogobpena ans peanusanuu B 2020/2021 yu. r.Ha 3acemanuu Kadeapbl
reorpadun (mpotokosn Ne 6 ot «26» urons 2020 r.). B PI1/] BHeceHBI cienyronue n3MEHEHUS U J10-
TIOJTHCHU S

Ne u3smenenus: 1
Ne crpanutp! ¢ nameHerneM: 1

M cKkmrounTh: BxrounTs:
MMWHUCTEPCTBO HéYKI/Iu u BBICILIET'O | MUHUCTEPCTBO ITPOCBEIIEHH A POCCUNCKON
OBPA30OBAHU POCCUINMCKOU ®EJEPALIIN OEJIEPAITNN

Ne m3meneHus: 2
Ne cTpaHUIBI C H3MEHCHHUEM:!

HckmrounTs: Bxirounts:

YTBepxkaenne uzmMeneHnuii u qononHenuii B PII{ nus peanuszanuu B 2021/2022ywy. r.

PITJI obcyxaena u omnobpena s peanusamuu B 2021/2022 yu. r. Ha 3aceqanuu Kadeapb
reorpadun (mpotokoi Ne 6 ot «22» anpens 2021 r.).

YT1Bep:knenue usmenenuii u gonojqHenunii B PILJL nus peanuzauuu B 2022/2023 yu. r.

Pabouas mporpamMma AHUCHUIUIMHBI IEPECMOTPEHA, 00CykIeHa U o00peHa A peanu3aliuu
B 2022/2023 yueOHOM TOAy Ha 3acemanuu Kadeapsl reorpaduu (mporokosr Ne 1 ot 22 ceHTsa0ps
2022 r.). B PI1JI BHeceHbI cneayronie U3MEHEHUS U IOTIOTHEHHUS:

Ne uzmenenus: 2
Ne crpanuns! ¢ n3menennem: 49

B paznen 9 BHeceHbl U3MEHEHHUS B CIIMCOK JIMTEPATyphl, B 0a3bl JaHHBIX U HHPOPMALIMOHHO-
CIIPaBOYHbBIE CCTEMBI, B 3JIEKTPOHHO-OMOIMOTEYHbIE PeCypChl. YKa3aHbl CChUIKU, 00ecredn-
BAIOIIME JOCTYI 00YYaIOIMMCS K 3JI€KTPOHHBIM Y4eOHBIM U3JJaHUSAM U 3JIEKTPOHHBIM 00pa-
3oBaTenbHbIM pecypcaM ¢ caiita DI'BOY BO «bI'TIV ».




