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MerToanyeckue yKazaHUus

I10 BBIMTOJTHCHHUIO MPAKTUYCCKUX pa60T
IO AUCHHUIIIINHE «EcTecTBO3HaAHME»
AJI1 CTYACHTOB HAIIPaBJICHUA ITOATOTOBKH / CIICOaJIbHOCTH

40.02.03 ITPABO U CYJIEBHOE AJIMWUHNUCTPUPOBAHWE
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Mertoauyeckre yKazaHus IS NPAKTHYECKUX 3aHATUW 10  JIUCIUIUIMHE
«EctecTBO3HaHuEe» cocTaBiieHbl B cooTBeTcTBUM ¢ TpebdoBanusmu DPI'OC CIIO,
npeaHa3HavYeHBbI I CTYyACHTOB, oOydaromuxcs no crnenuanbHocTu: 40.02.03 IlpaBo u
CyJ1Ie0HO€ aIMUHUCTPUPOBAHHE.



1. IMoscHuTeIbHAA 3ANCKA

Metoauyeckue yka3zaHHs 10 y4eOHOH aucrumuinHe «EcTecTBO3HaHHME» MpeAHAa3HAYEHBI IS
U3Y4YEeHHUS €CTECTBO3HAHUSA B YUPEXKACHUAX HAYAIbHOTO M CPEOHEro MNpoQeccCHOHAIBHOTO
oOpa3oBaHMs, pealu3ylonmMX o00pa3oBaTeNbHYI0 MPOTpaMMy CpeaHero (IOJIHOTO) — OOIIEero
o0pa3oBaHMUsl, IPU MOATOTOBKE KBATU(PHUIIMPOBAHHBIX pab0YNX U CHEIMATUCTOB CPEIHErO 3BEHA.

[TporpamMa OpHEeHTHUPOBaHA HA TOCTHIKEHUE CIEAYIOMINX LIETeH:

e OCBOeHHE 3HAHMH O COBPEMEHHOM €CTEeCTBEHHOHAyYyHOW KapTHHE MHpa U MeToJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HaumbOojee BAXKHBIMH HIEIMU U JOCTHUKCHHSIMH
€CTEeCTBO3HAHUS, OKAa3aBIINMH OTIPE/ICISIONISE BIUSHIE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

® OBJaJeHHEe YMEHUSIMM NPUMEHSATHb IOJy4YeHHble 3HAHMA s OOBSCHEHUS SBICHUIN
OKpY’KaloIIero MHpa, BOCIPHUATUS HH(OPMAIIMM E€CTECTBEHHOHAYYHOTO W CIEIHAJIHLHOTO
(mpodeccroHanbHO 3HAYMMOTO) cojaeprkaHus, moiaydaemont u3 CMMU, pecypcoB MHTepHera,
CIELaIbHOU U HAYYHO-IIOIYJISIPHOM JIUTEPATYPBHIL;

e pa3BHTHE UHTEIUIEKTYyaJIbHbIX, TBOPYECKUX CIIOCOOHOCTEH U KPUTUYECKOTO MBIIIJICHUS B XO/I€
MPOBEJCHUS MPOCTEHUIINX HCCIEIOBAaHUM, aHaIW3a SBICHHUM, BOCIPUATUS U WHTEPIpPETALUn
€CTECTBEHHOHAYYHOH MH(OpMAIIHH;

e BOCHUTaHMe YOSKICHHOCTH B BO3MOXKHOCTH IO3HAHHUS 3aKOHOB HPUPOABI U MCIIOJIB30BAHUS
JOCTHKCHHUI €CTECTBEHHBIX HAYK JIJIS Pa3BUTHSI [IMBUJIM3AIMN U TTOBBIIICHUS KAYeCTBA KU3HU;
CTpeMJIeHHs. K 00OCHOBAaHHOCTHU BBICKA3bIBAEMOH MO3UIIUU U YBAXEHHSI K MHEHHIO OMIOHEHTA
npu  0oOCYXIeHWH TpoOJIeM; OCO3HAHHOIO OTHOIIEHUS K BO3MOXKHOCTH  OIACHBIX
HKOJIOTMYECKUX U ITUYECKHUX MOCTIEACTBUMN, CBA3aHHBIX C JOCTH)KEHUSAMU €CTECTBEHHBIX HAYK;

* J[pUMeHeHHE eCTeCTBEHHOHAYYHBIX 3HAHMiIi B mNpodeccHOHANBHOH eATEeJbLHOCTH W
MOBCEHEBHOM KM3HM Ui oOecriedeHrs: 0e30MacHOCTH JKU3HEICSITEIBHOCTH; TPAaMOTHOTO
UCIIONB30BAHUSI COBPEMEHHBIX TEXHOJIOTH; OXpaHbl 3J0POBbs, OKPYXKAIOLIEH Cpemsl,
SHEProcOePEIKEHUS.

OCHOBY MPOrpaMMBI COCTABIISIET COJIEPIKaHNE, COTIIACOBAHHOE C TPEOOBAHUSIMHE (eIepaTBHOTO
KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa cpeaHero (moiHoro) oOmiero oOpa3oBaHus 0a30BOTO
YPOBHHL.

[Iporpamma BKkItOYaeT B ce0s TpU OCHOBHBIX paszfena, oO0JaJarolie OTHOCUTEIbHON
CaMOCTOSITEIIbBHOCTBIO U LEJIOCTHOCThIO: «Du3ukay, «Xumusy», «buonorus» mis yupexaenuit HITO,
o0ecrnevynBaroIuX MOATOTOBKY KBaTU(UIIMPOBAHHBIX CIEIUANINCTOB CPEAHETO 3BeHA MO Mpodeccusim
TYMaHHUTapHOTO IpouIs.

CJIb KypCa — JaTb IMPEACTABJICHUC 00 O6IHI/IX 9JICMCHTAX, MHUPOBO33PCHUYCCKUX H
MCTOHOJJIOTHUYCCKUX YCTAHOBKAX COBpeMeHHOﬁ CCTeCTBCHHOHay‘{HOﬁ KapTUHBI MHpPaA.

OCHOBHBIE 3aJIaYH Kypca:

- IOKa3aTh cnenu(UKy 1 B3aMMOCBSI3b TYMaHUTAPHOW U €CTECTBEHHOHAYYHOU KYJbTYP;

- IPOAHAJIM3UPOBATH OCHOBHBIE UCTOPUYECKHE NIEPUO/IBI PA3BUTHSI €CTECTBO3HAHUS, IIOKA3aTh
UCTOPUYECKYIO0 HEOOXOIMMOCTh B CMEHE HAayUHBIX KApTHH MUPA;

- J1aTh IpeJCTaBlIeHHEe 00 OCHOBHBIX KOHIIETLHAX B OOJACTH €CTECTBEHHBIX HAYyK, PACKPBITh
coJiep:KaHue COBpEMEHHOM (pU3MUecKo, XUMUYECKOW U OMOJIOTHYECKON KapTHHBI MHUPA;

- chopmMupoBaTh y ydaumxcs 3HaHUsS 00 OOBEKTaxX W SIBICHUSAX HPUPOJIbI, 3aKOHOMEPHOCTSIX
IIPOLIECCOB U 3aKOHAX MPUPOJbI B CUCTEME YUEHHUS O €IUHCTBE IIPUPOJIBL;

- c¢(OpMHPOBATh HABBIKM €CTECTBEHHOHAYYHOTO CIOCO0A MBIIUIEHUS! Ha OCHOBE IMOHUMAaHUS
OCHOBHBIX IPUHLMIIOB U 3aKOHOMEPHOCTEM pa3BUTHUS MNPUPOIBI, METOJOB, MHCIIOJIB3YEMBIX B
COBPEMEHHOM €CTECTBO3HAHUU;

- Pa3BUTh YMCTBEHHYIO CaMOCTOSITEIbHOCTh YYaIIHUXCsS KaK CIIOCOOHOCTH (hOPMYIHPOBATH
po0JIeMbl U HAXOAUTh IYTH MX PELIEHUs, CHOCOOHOCTh K aOCTPAKTHOMY MBILUICHUIO U 00OOIIECHHIO



3HaHUN (aHAJIM3 M CHUHTE3, COIMOCTABJICHHUE, AHAJIOTHS, YCTAHOBJIEHHE NPUYUHHO-CIIEICTBEHHBIX
CBsI3€il), CHCTEMHOCTh MBIIIUICHHS;

- Pa3BHUTLb 3CTCTUYCCKOC BOCHPUATUC NIPUPOALI YHAIIUMUCA KaK CPECIACTBO AYXOBHOI'O PA3BUTHA

U KaK 0/IHy U3 (GOpM MOCTUKEHUSI IPUPOIDL;

- C(i)OpMI/IpOBaTB TYMaHHUCTHYCCKUC, HPABCTBCHHLIC HJCAJIbI KaK OCHOBY 3KOJOTHYCCKOI'O

MBIIIJICHUSA U HIEHHOCTHOTI'O OTHOIIICHUS K IIPUPOIC.

Oxupmaemble pe3ysibTaThl H3y4yeHUs Kypca "EcTecTBo3HaHME" MOITHOCTBIO COOTBETCTBYET

TpeOOBaHUAM CTaHAAPTA.

B pesynbrate nzydeHns TUCHUIUIMHBI CTYAEHTHI JOJDKHBI:

® yMemb OpPUCHTHUPOBATHCS B COBPEMEHHBIX HAyYHBIX MOHATHSAX H HH(OpMAIMH
€CTeCTBEHHOHAYYHOTO COJIepKaHus; paboTaTh C €CTECTBEHHOHAYYHOW HH()OpMAIIHEH: BIIaIeTh
METOJIJaMH TIOMCKa, BBIZIEIISITH CMBICTIOBYIO OCHOBY M OLICHUBATh JOCTOBEPHOCTh MH(OpMAIINU

®  3Hamp OCHOBHBIC HAyKH O MPUPOJE, UX OOLIHOCTh M OTIMYMS; €CTECTBEHHOHAYYHBIN

METOJl TO3HAaHMWSA W €ro COCTAaBIIAIOIINE, EIWHCTBO 3aKOHOB TPHPOABI BO BceneHHOI;
B3aMMOCBSI3b MEXIY HAayYHBIMH OTKPBITUSIMH U Pa3BUTHEM TEXHUKH M TEXHOJOTHIA; BKJIA[
BEJINKUX YYECHBIX B (POPMHUPOBAHNE COBPEMEHHOHN €CTECTBCHHOHAYYHOM KapTHHBI MUPA;

® noHumamp  CMBICI  TIOHATHUH:  ©CTECTBEHHOHAYYHBIH  METOJ  IO3HAHUS,
DIIEKTPOMArHUTHOE TI0JIE W DJEKTPOMAarHUTHBIC BOJHBI, KBAaHT, SBONIONWS BceneHHOM,
OosbiI0# B3pbIB, CollHEUHas CUCTEMa, TaJIaKTUKA, IEPUOJANYECKUN 3aKOH, XUMHUYECKas CBS3b,
XUMHAYECKass  peakuusi, MaKpOMOJeKyja, Oelok, Karamm3arop, (EepMeHT, KJIeTKa,
mubdepennmanusa knetok, JHK, Bupyc, Ouomormyeckas sBomtoiusi, OuopasHooOpasue,
OpraHu3M, MOIYJISIHS, IKOCUCTeMa, buocdepa;

® 00bACHAmMbL TPUKIAJAHOEC 3HAYCHUE BAXKHEWIIUMX JOCTIKEHUM B  00JlacTu
€CTeCTBEHHBIX HAyK JUISA: Pa3BUTUSl SHEPreTUKH, TPAHCIOPTAa M CPEACTB CBS3H, MOIYyYEHUS
CHHTETHYECKHUX MAaTepHajoB C 3aJlaHHBIMU CBOMCTBaMH, CO3JaHMs OMOTEXHOJIOTHH, JICUCHUS
UH(EKIMOHHBIX 3200JIeBaHNM, OXPaHbl OKPYKAIOIEH Cpe/ibl;

® @bidguzamp TUIIOTE3bl U IpeUIaraTh MyTH UX MPOBEPKH; JIEIaTh BBIBOJBI HA OCHOBE
IKCTIEPUMEHTAIILHBIX JaHHBIX, PECTABICHHBIX B BH/E IpaduKa, TAOIHUIIbI WIN AUarpaMMBbl;

® ucnonv3oeamsy TPUOOPETCHHBIC ECTCCTBCHHOHAYYHbIE 3HAHMA W YMCHHUS B
NPAaKTHYECKON JEesTEeNbHOCTH W TIOBCEJHEBHOW JKM3HM JUIi oOecredeHHs Oe30ImacHOCTH
KHU3HENIEATENbHOCTH, OXPAHBI 3I0POBbsI, OKPY>KAIOLIEH Cpe/Ibl, SIHEProcOeperkeHUs

IIpakTHyeckas padora Ne 1.

Tema 3anamus: OCHOBBI MOJICKYJISIPHON (PM3UKH U TEPMOJIMHAMHUKH.

I_ICJ'[L: OHpe,Z[eHI/ITB OCHOBHBIC ITOHATHA MOHGKyJIHpHOﬁ (I)I/ISI/IKI/I U TCPMOJANHAMUKH.

Bonpocel ona oocyymcoenusn:

AN S

OCHOBBI MOJIEKYJISIPHOUM (PU3UKH.

OCHOBBI TEPMOJIUHAMUKH.

DKCMEPUMEHTAIILHOE UCCIIEIOBAaHUE TEIUIOBBIX CBOMCTB BEILIECTBA.

Hayka xak ()eHOMEH TyXOBHOM KYJIbTYPHI.

HayuHb1il METOZ M €ro OTIWYKeE OT 3/IPaBOr0 CMBICIA.

Oco0ast poib MHTEpIpPETAIINH U TIOHUMAHUS B TyXOBHOU KyJIbTYpe U TYMaHUTAPHBIX HayKaX.

3aoanua u 6onpocwvl 01a Gopmupoeanus u KOHMPOAA 61A0CHUA KOMHEMEHUUAMU,

MO3BOJISIIONINE  OMPECIUTh JOCTHKEHHWE CTYJIEHTOM OTACIbHBIX Yy4YeOHBIX 3a7a4, YpPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETCHIIHA MPU U3yUYEHUH YIeOHOM TeMBbI:
Temwt 0oxnaoos/pehepamos:

1.

HaYQHBIe PEBOJIFOIUHA U UX BJIUAHUC HA (I)OpMI/IpOBaHI/IG KapTHUHBI MHUpPaA.

2. Oco0OeHHOCTH COBPEMEHHON HAay4YHO-TEXHUYECKOM pPEBOTIOIUH.
Oobpa3zosamenvHble mexnonocuu

Cemunap - ¢gopma npoBegeHHMsl 3aHATHS, IIPEINOATaONIas OPraHU30BaHHOE 00CYXKJIEHUE

IMMOCTABJICHHBIX  BOIIPOCOB  JIA yFHYGJ'IeHI/IH, CUCTCMATHU3allUl W 3aKPCIUICHUA 3HaHUM 11O
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paccMaTpuBaeMoOid ~ Teme ~ y4yeOHOW  JUCHUUIUIMHBI,  TPUBUTHS  OOYYaIOUIMMCS  HaBBIKOB
CaMOCTOSITEJILHOIO TIOMCKa M aHaiuu3a y4eOHOM uH(popMmanuu, (pOpPMHUPOBAaHHUS U PA3BUTUS y HUX
HAYYHOTO MBIIIJICHUsI, YMEHHS BCECTOPOHHE OCMBICINBATh, 000011aTh Hanbosee CI0KHbIE BOIPOCHI,
aKTHUBHO Y4YacTBOBAaTh B TBOPYECKOM IUCKYCCUH, A€JaTh IPAaBUIbHBIE BBIBOJBI, apryMEHTHPOBAHO
u3jgaratb M OTCTaMBaTb CBOE€ MHEHME. DBBICTYIUIEHMS CTYJIEHTOB JOJDKHBI  COJEP’KaTh
CaMOCTOSITENIbHBIE JIEMEHTBI 0000IIEHNUS, BBIBObI, JOCTATOUYHO U YOEIUTEIbHO apryMEHTHPOBAHHBIE
u oOocHoBaHHbIe. Henb3si AOMycKaTh MPOCTOTO MOBTOPEHHs] Y4eOHBIX NOCOOMIT M y4eOHHUKOB.
[TpenonaBaTens HampaBisgseT OOCyXkJE€HHE Ha PELIEHHE IJIaBHBIX BOIIPOCOB, HA COBMECTHBIM MOMCK
NpPaBWIBHBIX BBIBOAOB. Ilpyn OONBIIOM OTKIOHEHHMHM OT TEMBI, OCOOEHHO KOTJa CTYAEHT 3aTSHYIl
BBICTYTUICHHE, OOBIYHO I1€7I€CO00pa3HO PEPBATh €T0 U MOTPEOOBaTh, YTOOBI BHICTYHAIONTUHN TOJIOMKHIT
CBOM JanbHeHmui 1ian oTBera. [lpepbIiBaHKe CTyIEHTOB yCTpaHseT J00poXKeIaTelbHyl0 00CTaHOBKY
3aHATHS U CKOBBIBAET UX aKTUBHOCTb, IIOATOMY JI€JIaTh 3TO HY>KHO OCTOPOXHO M C OOJIBLIMM TaKTOM.
BMmeratenbCcTBO pyKOBOAUTENST JOKHO OBITH ONpaBAaHHBIM U yMmenbiM. OHO JOMYCTHMO JIMIIb
TOT/1a, KOT/Ia CTYAEHT BBICTYIIAET HE 10 33JJaHHOMY BOIPOCY, IOBTOPSETCS, MHOI'OCJIOBEH, HE MOKET
3aKOHYUTH BBICTYIIJICHHE WM JOMYyCKaeT IpyOble ommmOku. Henmb3s gacTo npepriBaTh BBICTYMAIOUINX U
HONpaBIATh TyT ke ux omuOku. Ilocne oOCykaeHHS KaXIOro BONpOCca WIM TPYMIIBI
B3aMMOCBS3aHHBIX BOIIPOCOB IPENOAABATENb JOJDKEH AeNaTh 3akitoueHue. CTyIEHTHl OKUOAIT OT
HEero 000OLIeHMH, HEONMPOBEP)KUMBIX TEOPETUYECKMX M IMPAKTUYECKMX BBIBOAOB, YTO IOBBIIIAET
UHTEPEC K 3aHATUSM.

3aoanun ona camocmoamenvbHoil padomul CmyOeHmos

BrisiBuTE colnanbHble YCIOBHS FeHe3uca HayKH.

[Toxaxkute cnennuKy MOJEKYISIPHON (HU3UKH.

PackpoiiTe xapakTepUCTUKY TEPMOIUHAMUKH.

[Toxaxxute OCHOBHBIE (PYHKLIUH MOJIEKYJIAPHON (PU3UKU M TEPMOTUHAMUKH.
OxapakTepHu3yiTe yclIOBUSI CTAHOBJICHHS MOJIEKYJIIPHON (DU3UKU U TEPMOTUHAMUKHY.
PackpoiitTe 0co6eHHOCTH reHe3uca MOJIEKYIIPHOM (PU3UKH U TEPMOJMHAMUKY.
[Tokaxkute pa3znuuusi MOJIEKYJISIPHON PU3UKU U TEPMOJIUHAMUKH.

NoUnhR O =

Dopmvl KOHMPOA CAMOCMOAMETLHOU PAOOMbL CHMYOEeHMO06 — BBICTYINICHUE HAa CEMHUHApE,
BBITIOJTHEHUE UHAUBUYaTbHBIX 3aJaHUMN.

Dopmbl meKywieco KOHmMPONA 3HAHUN U OCBOCHHBIX KOMHEMEHWWil — OIpOC CTYJEHTOB IIO
CONECPKaHUIO H3y4yaeMOW TeMbl. BBbIsBIeHHE CTENEHW U3y4eHUs1 CTYJIEHTaMH OCHOBHOM U
JIOTIOJIHUTENIbHOU JTUTEPaTyphI.

IIpakTHyeckas padora Ne 2.
Tema 3anamusa: KojsedGanusi 1 BOJHbI. JJIeMEeHTbI KBAHTOBOH (PU3UKH.
Heab: Onpeaenutb OCHOBHBIC MOHATHS MOJEKYISIPHON (DU3UKU ¥ TEPMOTUHAMUKH.

Bonpocul ona oocyymcoenusn:

1. PackpbITh OHATHS: KOJICOAHUS U BOJIHBI.

2. DneMeHTHI KBAaHTOBOW (hU3UKH.

3. 3aBucuMoCTb THepuojaa KojebaHWil MaTeMaTHYeCcKOro MasTHUKAa OT €ro JJUHBI, Macchl M
AMIUTATYABI KOJICOaHMIA.

4. 3HadyeHHs CKOPOCTH PAaCHpPOCTPAHEHUH 3BYKa B PA3IUYHBIX CpElax.

5. HayuHbIN METOA U €ro OTIIMYKE OT 34PaBOr0 CMBICIIA.

3a0anusn u eonpocvl 014 OpMUPOBAHUA U KOHMPOIA 61A0€HUA KOMNEMEeHUUAMU,

MO3BOJIAIONINE ONPEICIIUTh JOCTHKEHHE CTYIACHTOM OTHICIbHBIX YUYeOHBIX 3a7ad, ypOBEHBb

c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMI MPU U3yYEHUH Y4eOHOI TeMBbI:

Temut 0oxknaoos/peghepamos:

Hayunble peBONIONNN U UX BIUSHUE HA OPMHUPOBAHUE KAPTHHBI MHUpA.
OCcoOeHHOCTH COBPEMEHHON HAyYHO-TEXHUYECKON PEBOTIOIIUH.
Ooépa3zosamenvHble mexHono02uu

N —



Cemunap - ¢opma npoBeaeHUs 3aHATHS, [IPEAIOIAraOMas OPraHM30BaHHOE 00CYXICHHE
IIOCTaBJIEHHBIX BOIPOCOB JUIsl yriyOJIeHWs, CHCTEeMaTU3allud W 3aKpelyieHus 3HAaHuH 10
paccMaTpuBaeMoOid ~ TemMe  y4yeOHOW  JUCHUIUIMHBI,  TPUBUTHS  OOY4YaIONIMMCS  HAaBBIKOB
CaMOCTOSITEJIbHOIO TIOMCKa M aHaiu3a y4eOHOM uH(popMmanuu, (pOPMHUPOBAaHHUS U PA3BUTUS Yy HUX
HAYYHOTO MBIIIJICHUSI, YMEHHS BCECTOPOHHE OCMBICIINBATh, 000011aTh Hanbosee CI0KHbIE BOIPOCHI,
aKTUBHO Y4YacTBOBAaTh B TBOPYECKOM IUCKYCCUH, AeJaTh IPAaBUIbHBIE BBIBOJBI, apryMEHTHPOBAHO
u3jgaraTb M OTCTaMBaTb CBOE€ MHEHME. DBBICTYIUIEHMS CTYJIEHTOB JOJDKHBI  COJEP’KaTh
CaMOCTOSTENIbHBIE JIEMEHTHI 0000IIEHNs, BBIBOBI, JOCTATOUYHO U YOEIUTEIbHO apryMEHTHPOBAHHBIE
u oOocHoBaHHbIe. Henp3si AOMycKaTh MPOCTOrO MOBTOPEHHs Y4eOHBIX NOCOOMIT M y4eOHHUKOB.
[TpenonaBaTens HampaBisgeT OOCYXJEHHE Ha PELIeHHE IJIaBHBIX BOIIPOCOB, HA COBMECTHBIM MOMCK
NpPaBWIBHBIX BBIBOAOB. Ilpy OONBLIIOM OTKIOHEHHMHM OT TEMBI, OCOOEHHO KOTJa CTYAEHT 3aTSHYIl
BBICTYTUICHHE, OOBIYHO I1€J1€CO00pa3HO IPEPBATh €r0 U MOTPEOOBaTh, YUTOOBI BHICTYHAIONTUHN TOJIOMKHIT
CBOI JanbHeHIui 1ian oTBera. [lpepbIiBaHKe CTyIEHTOB yCTpaHseT J00poXKeIaTelbHyl0 00CTaHOBKY
3aHATHS U CKOBBIBAET UX aKTUBHOCTb, IIOATOMY JI€JIaTh 3TO HY>KHO OCTOPOXKHO M C OOJIBLIMM TaKTOM.
BMmeratenbsCcTBO pyKOBOAWTENST JOKHO OBITH ONpaBAaHHBIM W yMmenbiM. OHO JOMYCTHMO JIMIIb
TOT/1a, KOT/Ia CTYAEHT BBICTYIIAET HE 110 33JJaHHOMY BOIIPOCY, IOBTOPSETCS, MHOI'OCJIOBEH, HE MOKET
3aKOHYUTH BBICTYIIJICHHE WK JOMYyCKaeT IpyOble ommOku. Henmb3s 4acTo npepriBaTh BBICTYNAIOUINX U
HONpPaBIATh TYyT ke ux omuOku. Ilocne oOCyXkaeHHS KaXIOro BONpOca WIM TPYMIIBI
B3aMMOCBS3aHHBIX BOIIPOCOB IPENOAABATENb JOJDKEH AeNaTh 3akitoueHue. CTyIeHThl OKUOAIOT OT
HEero 000OLIeHMH, HEONMPOBEP)KUMBIX TEOPETUYECKMX M IMPAKTUYECKHX BBIBOAOB, YTO IOBBIIIAET
MHTEPEC K 3aHATUSM.

3aoanus ona camocmoamenbHoil padomul CmyOeHmos

BrisiBuTE colnanbHble YCIOBHS FeHe3uca HayKH.

[Toxaxxute cnenuduKy KBaHTOBOH (hHU3HKH.

PackpoiiTe XxapakTepUCTHKY KBAaHTOBOW (DH3UKH.

[Toka>xute OCHOBHBIE (DYHKIIUM KBAaHTOBOW (DPU3UKU.

OxapakTepu3yiTe KoieOaHUus 1 BOJTHBI.

PackpoiitTe 0cOOeHHOCTH reHe3uca KBAaHTOBON (PU3UKH.

[TokaxkuTe 3aBUCHUMOCTH NEpUOAA KOJeOAHWH MaTeMaTHYeCKOro MasiTHUKAa OT €ro JUIMHBI,
Macchl U aMIUTUTY bl KOJIEOaHMA.

8. Tlokaxute 3HaUEHUSI CKOPOCTH PACHPOCTPAHEHUH 3BYyKa B PA3JIMYHBIX CPEAAX.

NNk =

Dopmvl KOHMPOA CAMOCMOAMETLHOU PAOOMbL CHYOEeHMO06 — BBICTYIICHUE HAa CEMHUHApE,
BBITIOJTHEHUE UHAUBUYaTbHBIX 33JaHUMN.

Dopmbl meKyuwieco KOHmMPONA 3HAHUN U OCBOCHHBIX KOMHEMEHWWil — OIpPOC CTYJEHTOB IIO
CONECpPKAaHUIO H3y4yaeMOW TeMbl. BBbIsBIEHHE CTENEHW U3y4eHUsl CTYJIEHTaMH OCHOBHOM U
JIOTIOJIHUTENILHOU JTUTEPaTyphl.

IIpakTHyeckas padora Ne 3. Tema 3anamua: OOmasi 1 Heopranmyeckass xumus. OCHOBHBIE
MOHATHSA U 3aKOHbI XMMHH.

Heas: Omnpenenutrs BaKHEHIIME XUMHMUYECKHE CTPYKTYpPbl M HX KOMIIOHEHTBI: XHMHMUYECKUMN
JJIIEMEHT, IPOCTOE W  CIOXKHOE  BEIIECTBO, XHMHUYECKOE€  COCOUHEHHE ITOCTOSHHOIO MU
IIEPEMEHHOI0 COCTaBa. PaccMOTpEB 3aBUCUMOCTb XUMHUUYECKUX PEAKLIMM OT YCJIOBUM UX MPOTEKAHMUS.

Bonpocul ona oocyymcoenusn:

[IpocToe u cinoKHOE BEIIECTBO.

OCHOBHBIE€ YPOBHU XUMHUYECKUX CTPYKTYP.

DBOJIIOLMS MOHATHS XUMHUYECKOT0O DJIEMEHTA.

OO0mas AMHAMUKA peakuil XUMUYECKHX JIEMEHTOB.

KoH1ienmy 3BOIIOMMOHHON XUMHUU.

Pacyertsl ¢ yueToM 3aKOHOB COXpPaHEHHsI MacChI BEIIECTB U MIOCTOSIHCTBA COCTaBa BEIIECTB.

AN



3aoanun u eonpocel 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMeHUUAMU,
MO3BOJIAIOIINE ONPENENIUTh JOCTHKEHHE CTYICHTOM OTHAEIbHBIX Y4YeOHBIX 3a7ad, YypOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIIHIA MPU H3yUYEHUH YIeOHOU TeMBbI:

Temwt 0oxknaoos/peghepamos

Posnp anxumMun B CTAaHOBIIEHHMM XUMUYECKOU HAYKH.

ConHeyHas cucTeMa U ee CTPYKTypa.

Ponb JlaBya3se B CTAaHOBJIICHMH COBPEMEHHOU XUMUU.

JA.N.MenpeneeB v CTAHOBJIEHUE CUCTEMHOTO MOJX0/1a B XUMUYECKON HayKe.

Posib oTeuecTBEHHBIX HCCIIeIOBATENEH B CTAHOBJICHUH U PA3BUTHHU HAyK O 3eMJI€.

Nk W=

Ooépa3zosamenvHble mexHono2uu

CeMuHAp-THCIYT — WHTePaKTHBHasi ¢opMa NpOBedeHHs] 3aHATHS, IPEANOIararnas
nyOaMdHOe OOCYXKACHHE CIIOPHBIX BOMPOCOB HM3y4aeMOW TEMBI IOCJE CICIaHHOTO KEM-TO U3
CTYJICHTOB COOOMmIeHHUS (JIOKJIaaa), 4YTO POXKJAeT aKTUBHYIO IT03HABATEIBHYIO JIEATEIBHOCTh
o0ydJaeMbIX, a ¢ HEH - pa3BUTHE WHUIIMATUBBI U TBOPYECTBA, YMEHHE OTCTAUBATH CBOU YOCIKICHHS.
Ornupaercst Ha JIOTHKY ITOCIICIOBATEILHO MOJICIHPYEMBIX MTPOOJIEMHBIX CUTYAIIUH ITyTEM IMOCTAHOBKH
MPOOJIEMHBIX BOMPOCOB WM TMPEABSBICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHM TPHUCYTCTBYET
CBOOOIHBIH OOMEH MHCHHMSIMHM. BBICTyHaronmmM 3agaroTcsi BONMPOChl. KaaoMy CTyIeHTY maercs,
MpaBoO B JIO0OW MOMEHT, €CIH OH MOYeMY-THOO HE COTJIACeH C BBICTYMAIOIIMM WM TyMaeT MHAYe,
OCTaHOBUTH ero. [IpemojaBaTellb aKTUBHO Y4YacTBYeT B JMCKYCCHH, ITOJBOJIUT UTOTH OOCYXKICHUS
y4eOHBIX BOIIPOCOB, IPOBOJIUT Pa3dop 3aHATHS.

3aoanus ona camocmoamenbHoil padomul CmyOeHmos

1. PackpoiiTe COOTHOIIEHUE MOHATUM «aTOM», «MOJIEKYJIa», «XUMHUYECKHUU BJIEMEHT», «IIPOCTOE
BEILIECTBO», «CIOKHOE BELIECTBOY.

2. JlaiiTe cpaBHUTEIbHBIN aHATN3 OCHOBHBIX HAMPABJICHUN TEOPUU XUMHUYECKUX MTPOIIECCOB.

3. TlokaxuTe OCHOBHBIE 3a/1a4U HBOJIOIMOHHON XUMUHU.

4. OO®BscHUTE, TMOYEMY YTJIAEPOJ] BBICTYNAaeT B KauyeCTBO OCHOBHOTO opraHoreHa. Kakoil wHO#
XUMHUYECKHI 3JIEMEHT MOT OBl 3aMEHUTH YTJIEPO]] B POJIH BEIYIIEr0 OpraHoreHa’?

5. Tlokaxute cBsI3b TEOpUU XUMUYECKOU dBoMOIMHU A.Il.PyieHKo ¢ Teoprei MpoucxoxaeHus )KU3HU
A.N.OnapuHa.

6. JlaiiTe cpaBHUTENBHBIM aHAIM3 KOHIICTIIUH, OOBSICHSIIONIMX CTAHOBJICHUE HBIHENTHETO OOJIMKa
36MHOM IIOBEPXHOCTH.

Dopmbl KOHMPONA CAMOCHOAMENbHOI pPAOOMbL CHYOeHmMO8 — BBHICTYIUICHHE Ha CEMHHApe,
BBITIOJTHCHUE WHAMBHUIYAIbHBIX 3aJaHUMH.

Dopmbl meKyuieco KOHmMpoOa 3HAHUIL U OCB0EHHBIX KOMREMEHWuil — ONPOC CIyllaTene Mo
CO/CPKaHUIO H3ydyaeMOW TeMbl. BBIsSBIEHHS CTENEHU U3y4YeHUsI CTYJEHTaMH OCHOBHOM U
JOTIOTHUTENLHOM JIUTEpaTyphl.

IIpakTnueckass padora Ne 4. Tema 3anamusa: Ilepuoguveckuii 3akoH u Ilepmoauyeckas
cucreMa xumudecknx 1eMmeHToB /.. MenaeseeBa. CTpoeHue BeliecTBa.

Ieab: NMO3HAKOMUTBCS C COBPEMEHHBIMU MPEACTABICHUSMHU O MEPUOJAUYECKOU CHCTEME
xuMuueckux 3nemMeHToB .M. MeHnaeneeBa B CBETE yUEHHUSI O CTPOCHUH aTOMOB M BEUIECTBA;
yCTaHOBJIEHHE 3aBUCHUMOCTU CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOEHHUS aTOMOB OOPa3yIOIIUX UX
XUMUYECKUX AIIEMEHTOB.

Bonpocsl a5 o0cy:kaeHu:

1. CoBpeMeHHBIE NpPEACTAaBIECHUA O CTpoeHUMH aToMoB. CocCTaB aTOMHBIX SAJIED.
N3oTomsl. [TopsimkoBblit HOMEp AJIEMEHTA - 3apsifl pa ero aTOMOB.

2. CtpoeHHe OIEKTPOHHBIX OOOIOYEK AaTOMOB JJIEMEHTOB IMEPBBIX TpPEX TEPHUOJIOB.
DIIeKTpOHHBIE 00IaKa u s-, p-, d-opourtanu, GopMbl FITEKTPOHHBIX 00ITAKOB.

3. XapakTepucTHKa dJIEMEHTa U €ro COSTMHECHUI Ha OCHOBE TOJIOKEHHUS B TICPHOINYSCKOM
CUCTEME U CTPOCHHS aToMa.



4. 3aBUCUMOCTh CBOWCTB XHMMHYECKHUX BEIIECTB OT CTPOCHHS aTOMOB OOpPa3yIOIUX HX
XUMHYECKHUX 3JIEMEHTOB.

3aoanua u 6onpocwvl 0na Gopmupoeanus u KOHMPOAA 61A0CHUA KOMHEMEHUUAMU,
MO3BOJIAIOIINE ONPENENIUTh JOCTHKEHHE CTYICHTOM OTHAEJIbHBIX Y4YeOHBIX 3a7ad, YypOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIIHIA MIPU H3yUYEHUH YIeOHOM TeMBI:

Temul 0oknaoos/peghepamos:

1. «OCHOBHBIE IPUHLMIIBI AaTOMUCTUYECKOIO YUYEHUS O IPUPOAE»

2. «XKu3Hb, KaK OMOJIOTHUECKHI KPYTOBOPOT BEIIECTBY.

3. UpesBblyaiiHble CUTYAIMH, YCIOBHO, O€3 3arpsi3HEHUsT OKPYIKAIOIIEeH Cpebl.

4. O 3HaYeHUHU 37I0POBBS YEIIOBEKA U 3JJOPOBOT0 00pa3a KU3HHU.

Dopmvl mexyuieco KOHmMpOoJsA 3JHAHUU:

1. IIpoBepka BBITIOJIHEHHOTO 3aJaHUS
2. Pa360p 10BOAOB B MOJIB3Y TOM MM MHOM MO3UIINU.
3. OlLieHKa CTeNeHU apryMEHTUPOBAHHOCTH CY KJICHH.

Temut Ona camocmoamesnbHO20 U3YUEHUA:

1. CoBpeMeHHBIC MPEICTABICHUS O CTPOCHUU aTOMOB.
2. CocTaB aTOMHBIX SAEP.

3. U3oTomH.

4. TlopsimkOBBIN HOMED AJIEMEHTA - 3apsil SApa ero aTOMOB.

Konmponsnusie éonpocel u 3a0anus 013 camocmoamenibHol RPO6EePKU 3HAHUIL:

B pesynbTaTe n3ydeHus T€Mbl CTYIEHTHI JOJIKHBI:

3Hath (HOPMYJIMPOBKY TIEPUOJUYECCKOTO  3aKOHA, CTPYKTYPy ¥  OCHOBHBIC
3aKOHOMEpPHOCTH mepuoauueckoil cucremsl [I.Ml.MennaeneeBa; cTpoeHHe aTomMa U €ro
AIEKTPOHHBIX 000JI0YEK.

YMeTh 1aBaTh XapaKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB TPEX MEPBBIX MEPUOJOB H  UX
COCMHEHUN M0 TOJIOKEHUI0O B MEPUOJMYECKON CHUCTEME; OINpeNessiTh JIEMEHT MO ero
AJIEKTPOHHOU (hopMyJie U HA0OOPOT.

Dopmbl KOHMPONA CAMOCHOAMENbHOU PAGOMbl CHMYOEeHN 08 — BHICTYIUICHHE HAa CEeMHHApe,
BBITIOJTHCHUE WHIMBUIYAIbHBIX 3aJaHHMH.

IIpakTnyeckas padora Ne 5. Tema 3anamusn: Bona. PactBopbl. XMMHYeCKHe peaKIMH.
He.]'lbi IIO3HAKOMHUTHCA € COBPEMCHHBIMU NIPCACTABJICHUAMU O PAaCTBOPAX U KOHICHTpALUAX

Bonpocs! as 006cy:KaeHus:

1. IlonsATHA pacTBOp, PACTBOPUTEIb U PACTBOPEHHOE BEILECTBO.

2. PacdeTsl O OnpeaeeHnI0 KOHIICHTPAIIUU PACTBOPOB.

3. OcHoBBbI cTexuoMeTpun. PacueTsl mo xumudeckuM (HopMysiaM U ypaBHEHHSIM.

4. DneKTpoIUTHYECKas TUCCOLMAIUs Kak 00paTUMBIN MPOLIECC.

5. CreneHp qUCCOIMAINH, CUITBHBIE U CITA0bIe JIEKTPOJIUTHI.

6. Tucconmanusi KACIOT, mmeodei, cojicii. CBOMCTBa HOHOB.

7. CocTaBiieHUE pEaKIUii COSTUHEHUSI, PA3I0KEHHUsI, 3aMEIIeHHUsI, OOMEHa.

8. Peakiiuu MOHHOrO 0OMEHa B pacTBOpAx AJIEKTPOJIUTOB.

9. CocraBrieHre ypaBHEHHH B MOJICKYJISIPHOW M MIOHHOM (hopme.

10. [ToaroToBKa pacTBOPOB 3a/IaHHOM KOHIIEHTPALIMU B OBITY U Ha TIPOU3BOJCTBE.

3a0anusn u 6onpocvl 01A HOpMUpOBaAHUA U KOHMPOAA 61AA0CHUA KOMHEMEeHUUAMU ,
MO3BOJIAIONINE ONPEICIIUTh JTOCTHKEHHE CTYIACHTOM OTHIEIbHBIX YUYeOHBIX 3a7ad, ypOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIINI MPU U3yYEHUH Y4eOHOI TeMBbI:

Temwt 0oxknaoos/pechepamos:
1. «KopmyckynsipHasi KOHLICTIIUS OTIMCAHUS TPUPOJIBIY.
2. «OCHOBHBIE 3aKOHBI XHMHH.
3. «KuzHb, kKak OMOIOTHMYECKUN KPYTOBOPOT BELIECTBY.
4. «CoBpeMeHHBIE TTPEACTABICHHS 00 IBOJIFOIIUH YKU3HI.
5. «310poBbE U pabOTOCIIOCOOHOCTHY.



6. «[IpyHIUTIBI COBPEMEHHOW OHMOATUKI.

7. O 3Ha4Ye€HUHM 30POBBS YEIIOBEKA U 3JOPOBOTO 00pa3a KU3HHU.

Dopmvl mexyuieco KOHmMpOoJsA 3HAHUU:

1. TIpoBepka BBIMOJHEHHOTO 33/IaHUS

2. Pa30op K0BOJIOB B MOJIB3Y TOM MIIM MHOM MO3UITUH.

3. OileHKa CTENEHU apTyMEHTUPOBAHHOCTH CYKICHUH.

Tembl 0na camocmoamenbHo20 U3yUeHus:

1. DNeKTpoIUTHYECKas TUCCOIMAITNS KaK 0OpaTHMBIiA TIPOIIECC.

2. CreneHb TUCCOLMALINY, CUIIBHBIE U CITa0bIe SJIEKTPOIUTHI.

Konmponvnule 6onpocel u 3a0anus 011 camocmoamenbHoll nPOGEPKU 3HAHULL:

B pesynbTare u3ydeHus TEMbl CTYAEHTBl JOJIKHBI:

3HaTh 4YTO TAaKOE€ pPAacTBOpP, pAaCTBOPUTENb W PACTBOPEHHOE BELIECTBO; TEOPUIO

AIEKTPOITUTUYECKON JMCCOIMAILIMM; YyCIOBUS TMPOTEKAHUS PEaKIMH HOHHOrO OOMEHa 10 KOHIIA,
oOpaTuMble 1 HEOOpaTUMBbIe XUMUYECKUE PEAKIHN

YMeTp XapakTepHU30BaTh CBOWCTBA KJIACCOB HEOPraHUYECKHUX COCIAUHEHUM B CBETE
npeacTaBieHuil 00 AIEKTPOJIUTUYECKON JUCCOLMALNMN; MPOU3BOAUTH pPacdeTsl IO
OTPE/EIIEHUI0 KOHIIEHTPALUU PAaCTBOPOB; BBINOJHATH XMMUYECKHUE OIBITHI, IOJTBEPKAAIOIINE
CBOWCTBA M3YUYECHHBIX COEIUHEHUM, XapaKTEPU3YIOIIME CBOMCTBA KJIACCOB HEOPTraHUYECKHX
COCMHEHUHN; 3aluChIBaTh YpPaBHEHHUS peakluil MOHHOTO OOMEHa;  COCTaBJIATH MOJHBIE U
COKpAILlCHHbIE HOHHBIE YPAaBHEHHS.

Dopmbl KOHMPOIA CAMOCIMOAMENbHOU PAOOMbL CHYOeHN 08 — BBHICTYIUICHUE Ha CEMHHAape,

BBIITIOJTHEHUE WHAWBUAYAJIBHBIX SaI[aHI/If/'I.

IIpakTHyeckas padora Ne 6.
Tema 3anamus: Knaccupukanusi HEOPraHM4eCKUX COeJUHEHHMI U UX CBOMCTBA.
MeTtajliibl M1 HEMeETAJJIBI.

He.m,: IIO3HAKOMHUTBCA C COBPEMCHHBIMU IIPECACTABICHUAMUA 00 OCHOBHBIX Kjaccax
XHUMHYECKUX COCTUHCHUM.

Bonpocs! ajs 006cy:KaeHuUs:

1. Knaccudukarys ocHoBanuii u kucnot. Cocras.
2. XUMHUUECKHE CBOWCTBA OCHOBAHHU U KUCJIOT.

3. XapakTepucTuKa B CBETE TCOPUHU AICKTPOIUTHICCKON TUCCOIMAIIMN CBOMCTB OCHOBHBIX KJIACCOB

HEOPraHUYECKUX COCIUHEHUM.
4. OCHOBHBIE CBOIICTBA METAJJIOB 1 HEMETAJLJIOB.

3aoanua u eonpocel 0aA HOpmMuposanus u KOHMPOAA 61A0eHUs KOMREmEeHUUAMU,

MO3BOJIAIOIINE ONPEICIIUTh JOCTHKCHUE CTYJACHTOM OTJICIBHBIX YUYEOHBIX 3a7ad, ypOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIIM MPU U3yUYEHUH YIeOHOUN TeMBI:

Temwt 0oknaoose/peghepamos:

«Ku3Hb, Kak OMOJIOTHYECKH KPYTOBOPOT BEIIECTBY.

«CoBpeMeHHBIE MpeICTaBICHHS 00 3BOIIOIUH KU3HUY.

«3710poBbE U PAOOTOCIIOCOOHOCTH.

«IIpuHIUIIBI COBPEMEHHOM OMO3THKI.
UpesBbIYaifHbIe CUTYAIH YKOJOTHYECKOTO XapakTepa.
Upe3BbIuaifHbIe CUTYAINH, YCIOBHO, 0€3 3arpsi3HEHUST OKPY KaIOMIeH CpeIbl.
UpesBbIYaifHbIE CUTYAIINH C 3arPSI3HEHUEM OKPYIKaIOIIEH CpeIbl.
(Doprt meKyuye2o KOHmpoJia 3HaAHUIL:
1. TIpoBepka BBIMTOIHEHHOTO 3a/1aHUS
2. Pa36op 10BOJOB B MOJIb3Y TOM WJIM MHOM TTO3UITUU.
3. OleHKa cTeNeHN apryMEHTUPOBAHHOCTHU CYKICHHM.
Tembt 0n1a camocmoamenbHo20 U3y4eHus:

No AW

1. Knaccudukarms ocHoBanui 1 Kuciot. CocTas.



2. XMHAYECKIE CBOMCTBA OCHOBAHWU M KHCIIOT.

B pesynbraTe u3ydeHust TeMbl CTYIECHTHl JOJKHBI:

3HaTh KJIaCCU(UKALIMIO, COCTaB, XUMHUYECKUE CBOMCTBA OCHOBAHMI M KUCIIOT.

YMeTp XapakTepu3oBaTh CBOMCTBA JaHHBIX KJIAaCCOB HEOPTraHMYECKHUX COCIUHCHHIA;
COCTaBJISITh TEHETUYECKUE psiabl, o0oOpa30BaHHbIC JAaHHBIMHU KJIAaCCAaMH HEOPTAaHUYECKHUX
COEIUHEHUN.

IMpakTnyeckas padora Ne 7. Tema 3anamusa: OCHOBHbIE IOHSITUS OPraHUYECKONH XMMHUM
U TEOpHs CTPOCHHUSI OPTAHUYECKHUX COeIMHEHUH.

Heab: MO3HAKOMUTBHCS C COBPEMEHHBIMU MPEJCTABICHUSMU 00 OCHOBHBIX MOJIOKEHHUSIX
TEOPUH CTPOEHHUS OpraHuueckux coearHenuit A.M.bytiieposa.

Bonpochl 151 00CyKIeHUS:
1. Teopust xummnueckoro crpoenust A.M.bytieposa.

2. XuMu4deckoe CTPOCHUC KaK IOPAAOK COCAMHCHHA W B3aMMHOI'O BJIMSHUA aTOMOB B
MOJICKYJIaX. CBOICTBO aTOMOB yriepoaa 06p830BBIBaTB IPsAMBIC, PAa3BCTBJICHHBIC U 3aMKHYTBIC IICIIN,
OAWHAPHLBIC U KPATHBIC CBA3H.

3. I'omosnorusi, yriaepoaHblii CKesleT, CTPYKTypHas M NPOCTPAHCTBEHHAs HM30Mepus,
M30MEPBI U TOMOJIOTH.

4. YIIEPOAHBIA CKENEeT, TOMOJIOTHUS, CTPYKTypHas M MPOCTPAHCTBEHHAs M30MEpPHUS,
MU30MEphI U TOMOJIOTH.

5. @DyHKIMOHAIBHBIE IPYIIIBI B OPraHUYECKUX COEIUHEHMSX.
6. Knaccuduxamust opraHn4ecKiux COeTuHEHHM.
7. OOpa3oBaHne OAMHAPHBIX, JBOMHBIX W TPOWHBIX YIJIEPOJHBIX CBS3€l B CBeTe

MIPEICTABICHUH O THOPUIU3AIINY SJICKTPOHHBIX 00JIaKOB.
3aoanua u eonpocel 0na opmupoeanus u KOHMPONA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJIAIONINE OMPEJCIUTh JOCTHKEHHE CTYIACHTOM OTHAEIbHBIX YUYeOHBIX 3a7ad, YypOBEHBb
c(hOpMHUPOBAHHOCTH KOMITOHCHTOB KOMITICTCHIIHIA MTPU H3yYSHUH YICOHON TEMBI:
Temwt 0oxnaooe/pehepamos:
«BO3HUKHOBEHHUE YKCIIEPUMEHTATILHOTO €CTECTBO3HAHUS.
«KopmyckynsipHast KOHIIETIIUS OTIUCAHUS TTPUPOJIBI.
«Ku3Hb, KaKk OMOJIOTUYECKHUI KPYTOBOPOT BEIIECTBY.
«CoBpeMeHHBIE MPEICTABICHHS 00 SBOIIOIIUH KU3HIY.
«310pOBbE U PAOOTOCTIOCOOHOCTBHY.
«IIpyuHIUTIBI COBPEMEHHOUN OMOITUKI.
buonornueckoe opykue u ero mopakaromiue GakTopsl.
O 3HaYeHUU 3IOPOBBS YEIOBEKA U 3J0POBOTO 00pa3a KU3HH.
OopazosamenbHble mexHoaI02UU

Jle1oBasi urpa —  WHTepakTHBHas (opma MNpoBeleHUs] 3aHATHS, IPEANOararoIias
BOCCO3/IJaHUE TIPEIMETHOTO U COITMAIBHOTO COJIEpKaHUS MPOGECCHOHATHHOU JEATEIHLHOCTH,
MOJICTTUPOBAHUE CUCTEM OTHOIICHHM, XapaKTePHBIX JI JAHHOTO BHJIa MPAKTHKHU. SBISACH CPEICTBOM
MOJICIIUPOBAHUSL ~ PA3HOOOpPA3HBIX  YCJIOBHM  MPOodEeCcCHOHATBHOW  JCSITENIBHOCTH,  ACIeKTOB
YeIIOBEUYEeCKOH aKTUBHOCTH M COIIMAILHOTO B3aUMOJCWUCTBHUSA, JENIOBAs UTpPa BHICTYHNAeT WU METOJIOM
MOMCKa HOBBIX CIIOCOOOB €€ BBHITIOJIHCHHs. B 1emoBoit urpe oOydeHHE y4aCTHHUKOB MPOUCXOIUT B
MPOIIECCE COBMECTHOM JAesTeNbHOCTU. IIpu 3TOM KaKabl peliaer CBOIO OTACNbHYIO 3ajlayy B
COOTBETCTBHHU CO CBOEH poJibl0 M GyHKIMEH. MeTo/ IeJTOBBIX UTP MPEACTABISIET COO0M CEIHaTIbHO
OpPTaHM30BAHHYIO JESATEILHOCTh MO ONEpAlMOHATN3AIMU TEOPETHUECKUX 3HAHUM, TMEpeBOAy HUX B
JIeSATeTbHOCTHBI KOHTEKCT.

e A

Dopmbl meKyuieco KOHmpoOaA 3HAHUIL:
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1.IIpoBepka BBIIIOJIHEHHOTO 3a/laHus

2.Pa300p 10BOOB B MOJIB3Y TOM WM WHOM TO3HUITUH.
3.01eHKa CTENEHN apIryMEHTUPOBAHHOCTHU CYKIEHHM.
Temot O camocmoamesibHO20 U3YUCHUA:

1. XHUMHUYECKOE CTPOCHHE KaK TOPSIOK COEIMHEHHMs M B3aUMHOIO BJMSHUS arOMOB B
MOJIEKYJIaX.

2. CBOICTBO aTOMOB yIJIepoaa OOpasOBBIBAThH MPSMbIE, PA3BETBICHHBIE M 3aMKHYTBIE
LIETIH, OJIMHAPHBIE U KPATHBIE CBS3H.

3. KoBaJleHTHBIE CBA3M B MOJIEKYJIAX, SP° , SP° , SP ~-TUOPHIU3IIHKSL.

Konumponshsie 6onpocel u 3a0anus 0131 camoCmoamenabHol RPOGEPKU 3HAHUIL:

B pPE3yabTaTEC U3YUCHUSA TEMBI CTYACHTBHI OOJIXKHBI:
3HAaTh OCHOBHEIC ITOJI0KCHHS TCOPpHUU XUMHUYCCKOTO CTPOCHUS OPraHUYCCKUX BCUICCTB, IOHATHA
HN30MEPHHU, KJ'IaCCI/I(bI/IKaI_[I/IIO OpPraHN4YCCKHUX COG,Z[PIHCHHIZ.

IpakTnueckas padbora Ne 8.
Tema 3anamusa: YraeBoaopoabl U UX NPUPOAHbIE HCTOYHHUKH.

He.]'lbi MMO3HAKOMUTHCA C COBPEMCHHBIMHA MPCACTABJICHUAMU O MPCACIBHBIX W HCIIPCACIIbHBIX
YIJIEBOIOPOJIAX.
Bonpocsl 115 o0cy:xkaeHuns:

1. TlpenenbHbIe U HENIPEAEIbHBIE YTIIEBOAOPO/IbI.

2. XHUMHUYECKOE CTpOCHUE KaK TMOpPSAIAOK COCIMHEHHS W B3aMMHOTO BIIMSHUS aTOMOB B
MoJiekyax. CBOMCTBO aTOMOB yriiepojia 00pa3oBhIBATh MPSIMbIC, PA3BETBICHHBIC U 3aMKHYTHIC TICTIH,
OJIMHAPHBIE U KPATHBIE CBSI3U.

3. CrpyKTypHas ¥ MPOCTPAHCTBEHHAS U30MEPHs YTIIEBOJIOPOJIOB.
4. Tomomnorus yrieBoa0pOJIOB.

5. OOpa3oBaHue OAMHAPHBIX, JBOWHBIX M TPOWHBIX YIJIEPOAHBIX CBs3eH B CBETE
MPECTaBICHUH O THOPUIU3AIINHN SJIEKTPOHHBIX 00JIaKOB.
3aoanun u eonpocel 0aa opmuposanus u KOHMPOAA 6/1A0€HUA KOMHEMeHUUAMU,
MO3BOJIAIONINE OMPENENIUTh JTOCTHKEHHE CTYICHTOM OTHIEIbHBIX Y4YeOHBIX 3a7ad, YypOBEHb
c(OpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH NTPU U3yUYEHUH Y4eOHOM TEMBI:

Temwt 0oxnaoos/peghepamos:

1. «BO3HUKHOBEHNE IKCIEPUMEHTAIBHOI'O €CTECTBO3HAHUSY.

2. «KopnyckynspHas KOHLENIHS OMMCAHUS TIPUPOABDY.

3. «XKu3Hb, Kak OMOJIOTUYECKUI KPYTOBOPOT BEIICCTBY.

4. «CoBpeMeHHbIE PECTaBICHUS 00 IBOIIOIUN KUIHI.

5.  «310poBBe U pabOTOCTIOCOOHOCTHY.

6. buonoruueckoe opyxue U ero nopaxaronme (GpakTopsl.

Oopa3zosamenvHble mexHono02uu

JlenroBasi Mrpa —  HWHTepakTHBHasA (opMa mnpoBeleHUsl 3aHATHA, IIpeIoJararomnas
BOCCO3IaHUE IPEIMETHOT0O U COLMAIBHOIO COJEpXkKaHUsA MNpOo(EeCcCHOHAIBHOW 1eATEebHOCTH,
MOJIETMPOBAHUE CUCTEM OTHOLIEHHH, XapaKTEpPHBIX Ui JAaHHOTO BHUJA MIPAKTHKU. SIBISAACH CPENCTBOM
MOJICIUPOBAHMSI ~ PAa3HOOOpPA3HbIX  YCIOBUH  NPOQECCHOHAIBHOM  NEATEIBHOCTH,  aClEKTOB
YeJI0BEYECKONM aKTUBHOCTH M COLMAIIHOTO B3aUMOJAEWCTBHUSA, J€JIOBas UIpa BBICTYHNAeT U METOJIOM
MIOMCKA HOBBIX CIIOCOOOB €€ BBINOJHEHUS. B /1e10Boil urpe oOydyeHue yd4acTHMKOB HMPOMCXOJHUT B
IIPOLIECCE COBMECTHOM MAEATENBHOCTH. [IpM 3TOM KakIbl pemiaer CBOX OTACNIBHYIO 3ajJady B
COOTBETCTBUM CO CBOCH poibio U (yHKIMEH. MeTos eOBBIX UIp MpeACTaBiIsIeT COO00H ClenuanbHO
OpPraHM30BAHHYIO JEATEIBHOCTh MO ONEpPAlMOHAIN3AlMU TEOPETHUYECKUX 3HAHUM, MEPEeBOAY HUX B
JeSITeIbHOCTHBIN KOHTEKCT.
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Dopmbl meKyuyeco KOHMPOIA 3HAHUIL:
1. TIpoBepka BBHIIOJIHEHHOTO 3aaHUs

2. Pa360p 10BOJIOB B 10JIB3Yy TOW WJIM MHOW TTO3HIIHH.

3. OneHka CTeneHn apryMeHTHPOBAHHOCTH CYKIEHUH.

Tembt 015 camocmoamenvHo2o uyueHus:
1. Xumuueckoe CTpOeHHE KaK MOPSI0K COSTMHEHHUS U B3aUMHOT'O BIIMSIHUSI aTOMOB B MOJIEKYJIaX.
2. CBoiicTBO aTOMOB YIJIepoa OOpa3OBBIBATh IPSAMBIC, PA3BETBICHHBIE M 3aMKHYTHIC IIEIIH,

OJIMHApHbIE U KPATHBIE CBSI3H.

3. KoBajeHTHBIE CBSI3U B MOJIEKYIIAX, SP° , SP*, SP -THOPHAN3LMS.

Konmponwsnule éonpocel u 3a0anus 011 camocmoamenbHoll NPOEEePKU 3HAHUIL:

B pesynbrare u3ydeHus TeMbl CTYACHTBI JOJIXKHBI:
3HaTh OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHHUSI OPraHUYECKHUX BEIIECTB, MOHATHUS
U30MEpHH, KIacCU(PUKAIIIO YTIIEBOIOPOIOB.

IpakTuyeckass pa6ora Ne 9. Tema zanamua: Kuciaopoacoaep:kamue opraHuveckue
coeIMHEeHUSsI.

He.]'lb: IIO3HAKOMUTBCA C€ COBPCMCHHBIMU [MPCACTABICHHUAMU O KUCIOPOACOACPKAIINX
COCANHCHUAX.

Bonpocsl a5 00Ccy:KaeHUs :

1. Knaccudukarms KUCIOPOACOASpKAIMX COeAMHEHUH, 00mme (GopMyssl cocTaBa, TOMOJIOTH,
XUMHUYECKOE CTPOCHHE.

2. Nzomepus. CucremaTrueckasi HOMEHKIIATypa.

3. XuMHUYeCKHe CBOCTBa METaHOJA M TAaHOJA, CIOKHBIX d(PUPOB, JKUPOB, KAPOOHOBBIX KUCIIOT,
TJTFOKO3BI, CaXapo3bl, KpaxMalia U EeJUTFOI03bI.

4. ITomyyeHre KUCTOPOACOIEPKALIMX COSTUHEHUM .

5. IlpakTryeckoe 3HaueHNe KUCIOPOICOAECPKAIINX COSTUHEHUM.

3a0anusn u 6onpocwvl 01a HOopMuUposanus U KOHMPOAA 61AA0CHUA KOMHEMEeHUUAMU ,
MO3BOJIAIONINE ONPEICIIUTh JOCTHKEHHE CTYIACHTOM OTHICIbHBIX YUYeOHBIX 3a7ad, YypOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMI MPU U3yUYEHUH Y4eOHOI TeMbI:

Temwt 0oknaoos/peghepamos:
1 «KopnyckynsipHas KOHIENIUS ONUCAHUS TPUPOIBI».
2 «OCHOBHBIE 3aKOHBI XUMHW.
3 «OKu3Hb, Kak OMOTOTUYECKUH KPYTOBOPOT BEILIECTBY.
4 «CoBpeMeHHBI€ MpeICTaBICHHS 00 3BOTIOIUH KU3HUY.
5. «310poBbe U PAOOTOCIIOCOOHOCTHY.
6. «IIpuHIUTIBI COBPEMEHHOM OMOATHKI.
7. UpesBblyallHBIE CUTyaLMU YKOJIOTUYECKOTO XapaKTepa.
8. UpesBbIyaiiHble CUTYallUH C 3arPSI3HEHUEM OKPY KAIOIIEH CPEIbI.
9. XumHuUecKoe OpyXHe U ero rnopaxaromue GakTophl.
10. O 3HaueHuU 30POBBS YEIIOBEKA U 3J0POBOTO 00pa3a KU3HH.
Dopmvl mexyuieco KOHmMpOoOJisA 3HAHUU:

1. IIpoBepka BBITIOJTHEHHOTO 3aJaHUS
2. Pa3z60p 10BOAOB B MOJIB3Y TOM MM MHOM MO3UIINU.
3. OlLieHKa CTeNeHU apryMEHTUPOBAHHOCTH CY KJICHH.

Tembl 0na camocmoamenbHo20 U3yUeHus:
1. CriupThl: HOMEHKJIATypa U roMosiorudeckue psapl. Knaccupukarms. XuMHUecKre CBOMCTBA
CITUPTOB. buonornueckoe Ilel\/'ICTBI/Ie CIIMPTOB U UX MPONU3BOAHBIX.

2. DeHOIBI: 0COOCHHOCTH CTPOSHMS W CBOMCTB. [IprMeHeHne ciupToB M (PEHOJIOB, a TAKKE MX
IMMPON3BOAHBIX B MCOUIINHE.

12



3. IlpumeHneHne BaXKHEHIIMX MpPEACTABUTEIEH OPraHMYEeCKHMX COCIMHEHUWI: MeTaHoJla U
ATaHOJIA, CJOXKHBIX 3(QUPOB, >XUPOB, MBUI, KapOOHOBBIX KHCJIOT, MOHOCAXapuAOB (TIIOKO3BI),
JcaxapuioB (caxapo3bl), MOJIUCaXxapuaoB (Kpaxmalia U HEeUIH0JI03bl)

CTyNeHThl JOJDKHBI _YMEThb: BBIIOJIHATE XUMHYECKHE OINBITHI,  HOATBEPKAAIOIINE
XUMHUUYECKHE CBOMCTBA KHUCIIOPOJACOAEPKAILIMX COCIUHEHUH; ONpENesaTh II0 XapaKTepHbIM
peakuusM; MPUMEHSATh MpaBuiia 0E30MacCHOCTH MpU paboTe ¢ OpPraHMYECKMMH BEIECTBAMM;
COCTaBJIATh CTPYKTYPHBIE (POPMYJIIBI H30MEPOB; OCYIIECTBIATH MPEBPALCHUS; PEIIaTh pacueTHbIE
3aJ]a4d 110 XUMUYECKUM (OpMyJIaM U YPaBHEHHSIM.

IIpakTHyeckas padora Ne 10.
Tema 3anamusa: A3orcoaepskamiye oprannyeckue coefnnenns. Iloaumepsr.

eab: MO3HAKOMUTBHCS C COBPEMEHHBIMU MPEACTABICHUSMU 00 a30TCOAEPKAIIMX COETUHEHUSX:
aMHHaX, aMHUHOKHCIJIOTax, Oenkax. CocCTaBleHHE CTPYKTYpPHBIX (OPMYJ aMHHOB, aMHHOKHCIIOT,
6enkoB. OcyliecTBICHHE PEBPAILICHUN.

Bonpocsl a5 o0cy:xxaeHns:
1. CtpoeHue BaXHEHUIIMX MpeACTaBUTEICH OpraHnYeCKUX COeAMHEHHI: aMUHOKUCIIOT, OETKOB.

2. benku xak Ouornonumepsl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS CTPYKTypa OEIIKOB.
3. CBoiicTBa aMUHOKHUCIIOT.

4. CpolicTBa 0€NKOB: THIPOJIN3, ACHATYpallKs, [IBETHBIE PEAKIINH.

5. CBolCTBa UCKYCCTBEHHBIX U CHHTETUYECKUX TTOJTHMMEPOB

3a0anua u eonpocvl 0na Gopmuposanus u KOHMPOIA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJIAIOIINE OMNPENENIUTh JTOCTHKEHHE CTYICHTOM OTHAEIbHBIX Y4YeOHBIX 3a7ad, ypOBEHb
c(OpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH NPU U3yYEHUH Y4EOHOM TeMBbI:

Temwt 0oxnaooe/pepepamos:

1 «Ku3Hb, KaKk OMOJIOTUYECKHUI KPYTOBOPOT BELIECTBY.

2 «310poBbE U PAOOTOCIIOCOOHOCTH.

3 «IIpuHIUIIBI COBPEMEHHOM OMO3TUKIY.

4. XuMHUYECKOe OpYKHE U €ro mopaxaromue GaxkTopsl.

5 buonorudeckoe opykue u ero nmopaxaromme GakTopbl.

6 O 3HaueHMHU 30POBbS YEJIOBEKA U 3A0POBOro 00pa3a KU3HH.

Dopmbl meKyuie2o KOHmMpOaA 3HAHUIL:

1. [TpoBepKka BBIMOJIHEHHOTO 3a/IaHUS
2. Pa360p 10BOJIOB B M0JIb3Yy TOW WJIM HHOW MO3UIINH.
3. OreHka CTEeTeHn apryMeHTUPOBAHHOCTH CYXKICHUH.

Temut 012 camocmoamenbHO20 U3y4eHuA:
1. Crpoenne amuuoB. llomydeHue aHWIMHA W3 HUTPOOEH30Ja, 3HAUCHHWE B PA3BUTUH
OPraHUYEeCKOro CHHTE3A.
2. CtpoeHue aMMHOKHUCIOT, UX puznueckue cpoiicTBa. CHHTE3 NENTUIOB, UX CTPOCHUE.
3. buonoruueckoe 3Ha4EHNE AMUHOKHUCIIOT.
4. benku kak Ouononumepsl. CBOKWCTBA OENTKOB: THAPOJIN3, ACHATYpALMs, LIBETHBIE PEAKIIIH.

B PE3YIbTATC U3YUCHUA TCMbI CTYJACHTBI HJOJI’KHBI:

3name Ha3BaHWSA aMHWHOB; CBOMCTBa aMM(PATHYCCKUX M apOMATHYSCKMX aMUHOB (aMHHA H
AQHWJIMHA) U UX IPUMEHEHHUE; CTPOCHUE alb(a-aMUHOKUCIIOT, CTPYKTYpY Oenka, CBOMCTBA U 3HAUCHHE
OEIIKOB.

Ymems JOKa3bIBaTh HAJIMYMUEC OCHOBHBIX CBOMCTB AMHWHOB, 3aBUCUMOCTb MCXKIAY CTPOCHUCM U UX
CBOfICTBaMPI; CpaBHHUBATb CBOMCTBaA aJ'II/I(baTI/I‘-IeCKI/IX H apOMAaTHU4YCCKUX aMHHOB; 0OBACHATH
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XUMHUYECKHE CBOWCTBA aMHUHOKHCIIOT HAa OCHOBAaHWHU B3aMMHOTO BIHUSHUS (DYHKIMOHAIBHBIX TPYII
JIpyT Ha ApyTa; ONpeAeaTh Hanuyue OeIKOBBIX COSMHEHUN KaueCTBEHHBIMH PEaKIUsIMU.

IIpakTuyeckas padora Ne 11.

Tema 3anamusn: XuMus U JKM3Hb. XHMHUSI H OPraHU3M 4YeJIOBEKa.

Heab: Onpenenuts BIUSHUE XMMHYECKOTO 3arpsi3HEHUS OKpYXKarouled cpelpl Ha OpPraHu3M
4eJI0BEeKa U Jpyrue >KUBblE OPraHU3Mbl; PacCMOTPETh OMOJOTMYECKYIO CYLIHOCTh 4YeJOBEKa, HO
BMECTE€ C T€M I[I0Ka3aTh, YTO MPUXOJUTCS OOpallaThCs K COLMAIBHBIM (aKTOpaM, TakuM, Kak
Tpy/AOBasi AESITEIbHOCTb, OOLIEHHE M KOMMYHHUKAIUS, LEJICHANPAaBIEHHOCTh U pabOTOCIIOCOOHOCTD,
TBOPUYECTBO U JIpYyTHE.

Bonpocwt ona oocyscoenusn:

YenoBek Kak NpeaMET eCTECTBO3HAHMUSL.

Buronormueckast CynHOCTh YeJI0BEKa.

EnnHCTBO GMOJIOrHMUYECKOro U COLMAIBHOTO B YEIOBEKE.

[Tpononmxaetcst in 6GMoIOTMYECKasi HIBOJIIOLMS YyeIoBeuecTBa?

OTnuuue UHIUBUIA OT JIMYHOCTH.

[TpaBuiIa HKOJIOTHYECKU TPAMOTHOTO TTOBEICHUS B OKPYIKAIOIIEH cperie.

OCHOBHBIE YPOBHH XUMHUYECKUX CTPYKTYP.

DBOIONHS TOHATHSI OPTAaHOTEHHOTO AJIEMEHTA.

OrneHka BIMSHUS XUMUYECKOTO 3arps3HEHHS] OKpY)Kalolleld cpefbl Ha OpraHu3M 4deJoBeKa W
JPYTHE KUBBIC OPTaHU3MBI.

3aoanua u eonpocel 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMEeHUUAMU,
MO3BOJISIFOIIME  OTNPENEIIUTh JOCTHIKCHHUE CTYACHTOM OTIENBHBIX Y4YeOHBIX 3a1a4, YPOBECHb
c(OpPMHPOBAHHOCTU KOMIIOHEHTOB KOMIETEHIUH MPH N3y4YE€HUH YUeOHOMH TeMBI:

XN W=

Temwt 0oxnados/pehepamos
1. Ponb aJIXuMHUM B CTAaHOBJICHUU XUMHUYECKOM HAYKH.
2. Ponb JIaBya3be B CTaHOBJIEHUU COBPEMEHHOW XUMUHU.
3. J.M.MenzeneeB v CTAaHOBIIEHUE CUCTEMHOTO MTOAXO0AAa B XMMUYECKOU HayKe.
4. buosornyeckoe U COLMAILHOE B IPUPOJIE YEIOBEKA.
5. CraHoBieHHe TPYJIOBOM TEOPUHU aHTPOIIOT€HE3A.

Obpa3zoeamenvHblie mexnono2uu

JlucKyccusi ¢ pasiesieHHeM IPynnbl Ha ONNMOHHUPYIOIIHE KOJNJICKTHBbI - MHTEPAKTHBHASA
(¢opma npoBeneHUs] 3aHATHS, NPEANONArarlas OOCYKICHHUE CIIO0XKHBIX  BOIPOCOB, IPOOIEM
U3y4yaeMOU TeMbI IyTeM JIeJIeHUs] Y4eOHON IpyMIibl Ha KOJIJIEKTUBBI €IMHOMBIIIUIEHHUKOB. BaxkHO nipu
TOM pa3MECTUTh 00y4YaeMbIX TaK, 4YTOObI NMpPHU OOCYKJIEHUU IOCTABJIEHHBIX BOINPOCOB UM Oblia
IpEeJCTaBiIeHa BO3MOXKHOCTh BHUAETh Iepes] COo0O0H NPOTUBOMOJOXHBIM  KOUIEKTUB. Poib
IpenojaBareiss B 3TOT MOMEHT 3aKJIIOYaeTCsi B ONpEAENICHUH pa3iudyvii B OLEHKaX, JaHHBIX
IIPEJICTABUTENIIMA KOJUIEKTMBOB, TO €CThb B BBIABICHUM IPEeIMETa AUCKyccuU. BaxHbIM myTem
MOJIEPKAHUS TUCKYCCUM HA BHICOKOM HayYHOM YPOBHE MOKET OBITh IPEJOCTaBICHHE BO3ZMOXKHOCTH
CTYACHTaM HPOTHUBOMNOJIOKHBIX KOJIJIEKTMBOB 3aJaBaTh Jpyr Jpyry Bompochl. s Toro 4roOsl
JUCKyCCHsI 1LUIa B HYXHOM pycie, OH JOJDKEH IIOCTAaHOBKOM JOMOJHUTEIBHBIX BOIIPOCOB,
BBICKA3bIBAHUEM CBOEH TOYKHM 3pEHUS, NIPUCOEIUHEHUEM K TOMY WJIM MHOMY MHEHHIO KOJUIEKTHBOB,
MIOCTOSTHHO HAIpaBJIATh HaY4YHBIA CIOP CTYJIEHTOB B HAIPaBJIEHWH, O0ECIIEUMBAIOLIUM JIOCTHKEHUE
ueneit 3ausaTus. Pa36op 1omkeH UMeTh OLEHKY paboThl KOJUIEKTUBOB U OIPEeNICHHE JYYIEero, ImyTeM
BBICTABJICHUSI €My OoJiee BBICOKOH OTMeTKH. B Hauazne nenecooOpa3HO NMperocTaBUTh BO3MOXKHOCTb
BBICKA3aThCsl "'IKCIIEPTHON" Ipymne, KOTopas, BBICIYLIAB BBICTYIUIEHHUS CIIyLIATeNel, OLEHUBAET UX
IIPaBOMEPHOCTh, IITyOMHY U JJOKJIaJbIBAE€T CBOM BBIBOJ] O JIyYIlleM KOJUIEKTHBE, a BCJIE] 3a Hel cenaTh
pa30op mpernoiaBaTesto.

3aoanua ona camocmoamenvHoli padomvl CmyOeHmos
1. CocraBbTe cpaBHUTENBHYIO TaONHIy « CBOMCTBA BRICIINX )KUBOTHBIX M CBOMCTBA YEIIOBEKAY.
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2. CoctaBbTe cpaBHHUTENbHYIO Tabnuily «bronornyeckue u conuaibHble TPEANOCHUIKH CTAHOBICHHS
YEJI0BEKay.

3. TlokaxkuTe pa3iInyus MEX1y «UEIOBEKOM YMENBIM», «4EIOBEKOM IPIMOXOISAIINM» U «UEJI0BEKOM
Pa3yMHBIMY.

4. Tlokaxwure Bame oOTHOImIEHME K OCHOBHBIM HJAESIM COIIMOOMOJOTHH O TEHEeTHYEeCKOU
00yCIIOBJIEHHOCTH COLMAIIBHOTO TIOBE/ICHUS YETIOBEKa.

5. KaxkoBa posb TpyZa B CTaHOBJIEHHUHU YeJIOBEKa?

6. PackpoiiTe posib WieHOpa3AeIbHON PEYH B TIOSIBICHUH Y€JIOBEKa U 00IIIeCTBa.

7. B uem ornuyne OMOJIOTMYECKON IBOIIOIUH OT KYJbTYPHO-HCTOPHUUYECKONM 3BOJIIOLIMU YEJIOBEKa U
yesnoBevecTna?

Dopmpl  KOHMPONA CAMOCHOAMENbHOU padoOmpl CHYOEHMOE - BBICTYIUIEHUE Ha CEMHUHape,
BBITIOJIHEHUE UH/IUBUAYaJIbHBIX 3a1aHUM.

Dopmpl meKyuiezo KOHMpPOAA 3HAHUN U OCBOEHHBLIX KOMHEMEHWull — ONpOoC clylaTeneil mo
COMCP)KaHUIO H3yYaeMOW TeMbl. BBISBICHHs CTENEHW W3y4YeHUs CTYJeHTaMH OCHOBHOW U
JIOTIOTHUTEILHOM JIUTEPaTyPHI.

OopazosamenibHble MexXHOI02UU

CeMuHap-IMCNIYyT — HWHTEPAKTHBHAsA (opMa MpPOBeAeHUs] 3aHATHSA, TPEIIOIararoIas
myoInyHOEe OOCYXKJICHHE CIOPHBIX BOIMPOCOB HM3y4aeMOW TEMBI IIOCJIE CACIAaHHOTO KEM-TO W3
CTYJIEHTOB COOOMIeHUs (IOKJIana), 4YTO POXKAAeT aKTUBHYIO II03HABATEIBHYIO JIEATEIHHOCTh
00y4JaeMbIX, a C HEH - pa3BUTHE WHUIIMATUBBI M TBOPUYECTBA, YMEHHE OTCTAMBATh CBOM yOEKICHUSI.
Ornupaercst Ha JIOTHKY MOCJIEIOBATEIFHO MOJICTHPYEMBIX MPOOJIEMHBIX CUTYAIUi IyTeM MOCTAHOBKH
MpOOJEMHBIX BOMPOCOB WM TPEAbSIBICHUS MPOOJEMHBIX 3amad. Ha 3aHATUM NPUCYTCTBYET
CBOOOIHBIN OOMEH MHEHHSIMH. BBICTymarommm 3agaroTcsi BOMPOCHl. KaxaoMy CTyIeHTY maercs,
MpaBo B JIIO00OW MOMEHT, €CJIM OH MOYeMy-JIM00 HE COTJIaCeH C BBICTYMAIONIUM WA AyMaeT WHaue,
OCTaHOBUTH ero. [IpemogaBaTenb aKTUBHO Y4YacTBYeT B AWCKYCCHH, MOJBOJUT UTOTH OOCYXKICHUS
y4eOHBIX BOTIPOCOB, TIPOBOIUT pa300p 3aHATHS.

3aoanus 0131 camoCmoamenbHou padomsl CHLYOEeHMO8

1. JlaiiTe CpaBHUTEIbHBINA aHAIN3 OCHOBHBIX HAIIPaBICHUN TEOPUU XUMUYECKUX NTPOLIECCOB.

2. TloxaxuTe OCHOBHBLIE 3a1aYH DBOJIIOIIMOHHON XUMHUU.

3. OObscHUTE, TOYEMY YTIEPOJ BBHICTYMAET B KAUYECTBO OCHOBHOTO opraHorena. Kakoii uHoit
XUMHUYECKHI 37IeMEHT MOT Obl 3aMEHUTH YIJIEPO]] B POJIM BEIYIIErOo OpraHoreHa?

4. Tlokaxwure cBs3b TEOpUHM XUMHUUYECKOM 3Boonnu A.Il.PyneHko ¢ Teopuell NpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «I'es-rumoTes3s» B pa3BUTHH MPEACTABICHUNA O PA3BUTHH T'eOCHEpPHBIX
000J104eK.

6. JlaiiTe CpaBHHUTENbHBIM aHAIH3 KOHIEMIUN, OOBSCHSIIONINX CTAHOBIIGHHWE HBIHEITHETO
00JIMKa 3¢MHOM TTOBEPXHOCTH.

IIpakTnueckas padora Ne 12. Tema 3anamua: Xumusi B ObITY.
Heab: M3yunts XuMU4YecKue SIBJICHUS B IPUPOJIE, B OBITY U HAa IPOU3BOJICTBE.

Bonpocwl ona oocyscoenusn:
1. Xumudeckue sIBJICHUs, TPOUCXOSIINE B PUPOIE.

2. XuMu4ecKue sSBIICHUST B ObITY U Ha TPOU3BOICTRBE.

3. OCHOBHBIE YPOBHU XUMHUYECKHUX CTPYKTYD.

4. O6mras AMHAMUKA PEaKIUi XUMUUYECKUX DJIEMEHTOB.

5. KoHnenuuu 3BOJIIOIIMOHHON XUMUH.

3a0anusn u 6onpocwvl 01a HOopMuUposanus u KOHMPOAA 61AA0CHUA KOMHEMEeHUUAMU
MO3BOJIAIOIINE ONPEICIIUTh JTOCTHKEHHE CTYIACHTOM OTHIEIbHBIX Y4YeOHBIX 3a7ad, YypOBEHBb
c(OpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMI MPU U3yYEHUH Y4eOHOM TeMBbI:

Temwt 0oxnaooe/pepepamos
1. Posb anxuMuu B CTAHOBJICHUH XMMUYECKON HAYKH.
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ConHeyHasi cUCTeMa U €€ CTPYKTypa.

Ponb JlaBya3be B CTAHOBJIEHUH COBPEMEHHOW XUMHUH.

J.A.MenzeneeB v CTaHOBIIEHUE CUCTEMHOTIO ITOAXO0AAa B XMMUYECKOU HayKe.
Posb 0TeueCTBEHHBIX HCCIIE0BATENEN B CTAHOBJICHUH U PA3BUTHHU HAyK O 3eMIIe.

N N

Oopa3zosamenibHble MEeXHOI02UU

CeMuHap-IMCNIYyT — HWHTEPAKTHBHAsA (opMa MpPOBeAeHUs] 3aHATHSA, TPEIIOoIaTraroIas
myoJnyHOEe OOCYXKJICHHE CIOPHBIX BOIMPOCOB HM3y4aeMOW TEMBI IIOCJIE CAEIAHHOTO KEM-TO W3
CTYJIEHTOB COOOIIeHUs (IOKJIana), 4YTO POXKAAeT aKTUBHYIO II03HABATEIBHYIO JIEATEIBHOCTh
00y4yaemMbIX, a C HEH - pa3BUTHE WHUIIMATUBBI M TBOPUYECTBA, YMEHHE OTCTAMBATh CBOM yOEKICHUSI.
Ornupaercst Ha JOTHKY MOCJIEIOBATEIFHO MOJICTHPYEMBIX MPOOJIEMHBIX CUTYAIUi IMyTeM MOCTAHOBKH
MpOOJEMHBIX BOMPOCOB WJIM TPEAbSIBICHUS MPOOJEMHBIX 3amad. Ha 3aHATUM NPUCYTCTBYET
CBOOOAHBIE OOMEH MHEHHSIMH. BBICTymarommm 3agaloTcsi BOMPOCHL. KaxaoMy CTyIeHTYy maercs,
MpaBo B JIHO00W MOMEHT, €CJIM OH MOYeMy-JIM00 HE COTJIaCeH C BBICTYMAIONIUM WA AyMaeT WHaue,
OCTaHOBUTH ero. [IpemogaBaTenb aKTUBHO Y4YacTBYeT B AWCKYCCHH, MOJBOJUT UTOTH OOCYXKICHUS
y4eOHBIX BOTIPOCOB, TIPOBOIUT pa300p 3aHATHS.

3aoanus 0131 camoCmoamenbHoi padomsl CHLYOEeHMO8

1. JaiiTe CpaBHUTEIbHBINM aHAIN3 OCHOBHBIX HAIIPABICHUN TEOPUU XUMUYECKUX MTPOLIECCOB.

2. TloxaxuTe OCHOBHBLIE 3a1aUH DBOJIIOIIMOHHON XUMHUU.

3. OObscHUTE, TOYEMY YTIEPOJ BBHICTYMAET B KAUYECTBO OCHOBHOTO opraHorena. Kakoii uHoit
XUMHUYECKHI 37IeMEHT MOT Obl 3aMEHUTH YIJIEPO]] B POJIM BEIYIIErOo OpraHoreHa?

4. Tlokaxwure cBs3b TEOpUHM XUMHUUYECKOM 3Boonnu A.Il.PyneHko ¢ Teopuell NpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «I'es-rumore3s» B pa3BUTHH MPEACTABICHUNA O PA3BUTHH T'eOCHEpPHBIX
000J10Y€K.

Dopmbl KOHMPONA CAMOCMOAMENbHOU PAdOmMbL CMYOeHmo6 — BBICTYIUIEHNE HAa CEMMHape,
BBIITOJIHEHNE WUH/IMBUIYaJIbHBIX 3a1aHUM.

Dopmvl meKyuwyeco KOHmMpPOAA 3HAHUN U OC60CHHBIX KOMNEMEH YUl — ONPOC CIIyLIaTeIed Mo
CONECpPKAaHUIO H3y4yaeMOW TeMbl. BBISBICHHS CTENEHM U3y4Y€HUs CTYJE€HTaMH OCHOBHOM U
JIOTIOJTHUTEIBLHOM JINTEpaTypBhl.

IMpakTnyeckas padora Ne 13.

Tema 3anamusa: bnonorusi — COBOKYNHOCTb HAYK O *KHBOW mpupoae. MeToabl HAY4YHOT 0
NMO3HAHUSA B OMOJIOTHH.

Heab: BriscCHUTH pa3Hble YpPOBHU OpraHU3alMM OWOJOTHYECKHX CHUCTEM, HauuHas OT
MOJIEKYJISIPHO-T€HETUYECKOTO YPOBHS M 3aKaHuUMBas OMOC(EpHBIM ypOBHEM. BBISBUTH CYIIHOCTH
MOJICKYJIAPHBIX MCXaHU3MOB HACJICACTBCHHOCTH, O6Cy)KIIeHI/Ie KOTOpPBIX HNPUBOIUT K aHAJIU3y
ATUYECKUX MPOOJIEM FreHHON MH)KEHEPHH.

Bonpocwl ona oocyscoenun:
3HaKOMCTBO C OOBEKTaMH U3yUeHUs] OMOJIOTHU
[IpeumymiecTBa 1 HEIOCTATKH ONMUCATEIHLHON OMOJIOTHH.
[TonbITKM 00BSICHEHHST 0COOCHHOCTEH JKUBBIX CUCTEM MEXAHHUIIMCTAMU U BUTATHCTAMH.
Ponb GenKkoB M HYKJIEHHOBBIX KUCIIOT B )KHBOM OpraHHU3MeE.
YpOBHH OpraHU3allH B )KUBBIX CHCTEMaX.
OTnryune MOJIEKYJISPHBIX CTPYKTYP KHBBIX CUCTEM OT CUCTEM HEKUBBIX.
IIpupona BUpyCOB.
['eHeTnyeckast TEpPMUHOJIOTUSL U CUMBOJIUKOM, pellIeHne TeHeTHYECKUX 3a]1a4.
DTHUYeCcKre TPaHUIIbI MPUMEHEHHUSI TCHHOW WHKCHEPHUU.
10. OcHOBHBIE IPUHITUTIBI OMOITHKH.
3aoanun u eonpocel 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMeHUUAMU,
MO3BOJIAIOIINE ONPENENIUTh JOCTHKEHHE CTYICHTOM OTHAEIbHBIX Y4YeOHBIX 3a7ad, YypOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETSHIIHIA MPU H3yYEHUH YIeOHOM TeMBbI:

e o
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Temwt 0oxknaoos/pehepamos:
1. Pa3Butue 6uonoruueckux 3HaHuii B 17 croneruu.
2. CTpyKTypHbIE YPOBHHU KUBOU MaTEPUH.
3. OpraHu3aius KUBBIX CUCTEM U CTPYKTYP.
4. DTrueckue MpodiieMbl FTEHHON MH)KEHEPHH.
Oopa3zosamenibHble MexXHOI02UU

JesoBasi urpa — HUHTEepPaKTHUBHasi (opmMa NpoBeldeHHMs 3aHATHUS, IPEANoOJararomnas
BOCCO3/IaHHE MPEAMETHOTO M COLMAJBHOTO COJEp)KaHUs NpodecCHOHATBHONU JAeSITeIbHOCTH,
MOJICJIMPOBAHUE CUCTEM OTHOIICHHM, XapaKTepPHBIX JIJIsl JAHHOTO BUJIA MPAKTUKU. SIBIISISICH CPEICTBOM
MOJIEJIMPOBAaHUS ~ Pa3HOOOpa3HBIX  YCIOBHM  MpodeccHOHANbHOM  NEeATENbHOCTH,  acleKTOB
YeJIOBEUECKOW aKTUBHOCTH W COIMAIBHOIO B3aMMOJICUCTBHUS, JI€JIOBasi Urpa BBICTYIMAET U METOAOM
MOKMCKa HOBBIX CIOCOOOB €€ BBIMOJIHEHUS. B nenoBoil urpe o0yueHHe y4acTHHUKOB MPOUCXOIUT B
MpoLIeCCe COBMECTHOM AesTenbHOCTU. IIpU 3TOM Kaabl pemiaer CBOIO OTACNbHYIO 3ajayy B
COOTBETCTBHHU CO CBOEH poJibI0 M GyHKIMEH. MeToa NeJOBBIX UTP MPEACTABISIET COO0M CeIHaIbHO
OpPraHMU30BAHHYIO JAESATENBHOCTh MO OMNEpallMOHAM3AIMU TEOPETUYECKUX 3HAHUM, MEPEeBOAY HUX B
JESTEIbHOCTHBIN KOHTEKCT.

3aoanusn 014 camocmoamensbHoi padomovt CMyo0eHmos

1. [aiiTe cpaBHHUTENbHBIM aHAIU3 KOHUEMIMHA NPOUCXOXKICHHUS KHU3HH, CPOPMHUPOBABLIMXCS B
HCTOPHUH €CTECTBO3HAHUS.

2. TlpuBenuTe CpaBHUTENBHYIO XapaKTEPUCTHKY TEOPETUUECKUX KOHIETINUN B OUOIOTHH.

3. Ilomymaiite, UMEET JIM CMBICI OHSTHUE «KBAHT KMBOW MaTtepum»?

4. Tlokaxwure, mOYeMy JJIsl KOAUPOBAHMS OEIKOB MOHATIOOMINCH KOJOHBI, COAEpIKAIINEe UMEHHO IO
TPHU a30TUCTBIX OCHOBAHMUS.

5. CocrtaBbTe TaOIUIy T€HETUYECKOTO KOJUPOBAaHUS OEIKOB, COCTABISIOIINX OCHOBY TKaHEW >KUBOM
MaTepuu.

6. PackpoiiTe poiib pemIuKanuy, TPAHCKPUILMK U TPAHCISILUY B Pa3BUTHUHU KUBBIX OPTaHU3MOB.

7. PackpoiiTe B3aMMOCBs3b METa00OIM3Ma U TOMeOocTa3a B (PyHKIIMOHUPOBAHUH KIIETOK.

8. Tlokaxute, moyeMy MpoOIeMbl OMOITHUKM OKa3bIBAlOTCA HauOojiee OCTPHIMH B NMPUMEHEHHU K
T€HHOW MH)XEHEepUu?

Dopmpl KOHMPONA CAMOCHOAMENbHOU padOmpl CHYOEHMOE - BBICTYIUIEHUE HA CEMHUHape,
BBITIOJIHEHUE UH/IUBUIYaJIbHBIX 3a1aHHUM.

Dopmbl meKywjeco KOHMpOa 3HAHUI U OCGOEHHBIX KOMHEMEHWuil — OIpPOC CIylaTened Io
CONECPKAHUIO H3y4yaeMOW TeMbl. BBISBICHHS CTENEHM U3y4YeHUs CTYJE€HTaMH OCHOBHOM U
JIOTIOJIHUTENILHOU JTUTEPaTyphI.

IIpakTHyeckas padora Ne 14. Tema 3anamua: Kierka.
Heab: M3y4nTh KJIETOYHBIM YPOBEHb OpPraHU3alMU OMOJOTMYECKUX CHUCTEM; BBISIBUTH CYLIHOCTh
KIICTOYHBIX MCXAHU3MOB XHU3HCACATCIBbHOCTH.

Bonpocul ona oocyymcoenusn:

3HAKOMCTBO ¢ KJIeTouHOM Teopuel [1IBanHa.

3HaKOMCTBO CO CTPOCHUEM KJIETKH.

[IpeumymiecTBa 1 HEIOCTATKH OMUCATEIHLHON OMOIOTHH.

[TonbITKM 00BSICHEHHSI 0COOCHHOCTEH JKUBBIX CHUCTEM MEXAHHUIIMCTAMU U BUTATHCTAMH.

Ponb opraHonioB B KIE€TOUHBIX MEXaHU3MaX >KM3HEIEATEIbHOCTH.

. OCHOBHBIE IPUHIIUTIBEI OUOITHKH.

3aoanua u eonpocel 0na opmupoeanus u KOHMPONA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJIAIOIINE ONPEICIUTh JTOCTHKEHHE CTYIACHTOM OTHIEIbHBIX Y4YeOHBIX 3a7ad, YypOBEHBb
c(OpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMI MPU U3yUYEHUH Y4eOHOI TeMBbI:

Temwt 0oxnaoos/pehepamos:

1. Pa3Butue Guonornveckux 3HaHui B 17 cToneTuu.

2. CTpyKTypHbIE€ YPOBHH KUBON MaTEpPHUHU.

DU AW —
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3. Opranun3anust >KUBbIX CUCTEM U CTPYKTYD.
4. DTrueckue nMpooIeMbl TCHHOW HH)KCHEPHH.

Oopa3zosamenvHble mexHoa02UU

JenoBasi urpa — HMHTepaKkTHUBHasl (popMa npoBeaeHHs 3aHATHSA, [IPEATIOIAraolasl BOCCO3AaHNUE
INPEIMETHOTO U COLMAIBHOIO COJAEP)KaHUS NPO(PECCHOHANBHOM JeATEIbHOCTH, MOJEIUPOBAaHUE
CUCTEM OTHOILEHUH, XapaKTEPHBIX Ul JaHHOTO BUJA IPAKTHKU. SIBISAACH CPECTBOM MOJECIUPOBAHMS
pPa3sHOOOPA3HBIX YCIOBUHA MPOGECCHOHATBLHON AEATENIbHOCTH, aCleKTOB YeI0BEYECKON aKTHMBHOCTU U
COLIMAJILHOTO B3aUMOJICWCTBUS, JIEJIOBasi UIrpa BBICTYNAeT M METOJOM IIOMCKa HOBBIX CIIOCOOOB ee
BbINOJIHEHMs. B genoBoil urpe oOydeHHMe y4YaCTHMKOB IIPOMCXOJUT B IPOLECCE COBMECTHOM
JeATeabHOCTH. IIpu 3TOM KaKIblil pelaeT CBOK OTAENBbHYIO 3a/1a4y B COOTBETCTBUM CO CBOEH POJIBIO
u (yHkuenn. MeTos AEIOBBIX UIp MpeACcTaBIIsseT cOOOH CrenUalbHO OPTaHM30BAHHYIO JEATENbHOCTh
I10 OIlepalMOHAIN3ALUN TEOPETUYECKUX 3HAHUH, IIEPEBOY UX B I€ATEIbHOCTHBIA KOHTEKCT.

3aoanun ona camocmoamenbHoil padomul CmyOeHmos

1. JlaiiTe CpaBHHUTENbHBIH aHAIM3 KOHIEMIHUNA MPOUCXOXKACHHUS >KH3HU, CHOPMHUPOBABIIMXCS B
HUCTOPUU €CTECTBO3HAHUSI.

2. TlpuBenuTe CpaBHUTENIBHYIO XapaKTEPUCTUKY TEOPETHUECKUX KOHIETIINHA B OMOJIOTHH.

3. TlokakuTe MMUpPOBO33PEHUECKYIO POJIb OTKPBITUS PACTUTENBHBIX U KUBOTHBIX KIIETOK.

4. CocraBbT€ CpPaBHUTEJIBHYIO CXEMY pACTUTEIbHOM W KUBOTHOW KJIE€TKH. KakoBbl OCHOBHBIE
pa3nuuus Mexay HUMHA?

5. Tlokaxute, moyemy [Isi KOAUPOBaHUs OENKOB MOHAJA0OMINCH KOJOHBI, COJAEepKalllie UMEHHO IO
TPpU a30TUCTBIX OCHOBAHMHA. CocTaBbTe TaGJ'II/II_[y TFCHCTUYCCKOI'0 KOAUPOBAHUS 6€JIKOB, COCTAaBJIAOIIUX
OCHOBY TKaHEH KHWBOW MaTEpUHU.

6. PackpoiiTe B3auMoCBs3b MeTabOIM3Ma ¥ TOMEOCTa3a B (yHKIIHOHUPOBAHUHU KIIETOK.

7. OnucaHue MUKpPOIPENApaToOB KIETOK PACTEHUM.

8. CpaBHEHUE CTPOEHMSI KJIIETOK PACTEHUH M JKUBOTHBIX 110 TOTOBBIM MHUKpOIIpENapaTaMm.

Dopmbl KOHMPONA CAMOCMOAMENbHOU padomvl CmMyOeHmo8 - BBHICTYIUICHHE Ha CEMHHape,
BBITTOJIHEHNE WHANBUIYAIBHBIX 33/ IaHUH.

Dopmbl meKyuieco KOHMpoOa 3HAHUIL U OC60EHHBIX KOMREMEHWuil — OTPOC CIylIaTeNne Mo
CO/CP)KaHUIO H3yuyaeMOW TeMbl. BBIsSBIEHHS CTENEHU U3y4YeHUs1 CTYJEHTaMH OCHOBHOM U
JOTIOTHUTENLHOM JIUTEepaTyphl.

IIpakTHyeckas padora Ne 15.

Tema 3anamus: IKOCUCTEMBI.

Hesab: 06CcyTuTh OCHOBHBIE PUHIUIBI yueHus: B.M. BepHanckoro u nokasars MX 3Ha4CHUE JAHA
peLIeHHs] COBPEMEHHBIX MPOOJIEM HKOJIOTUH.

Bonpocwt ona oocyscoenusn:
Omnpenenenne ouocdepst B.1. Bepranckum.
Poub s)xuBOTrO, GMOKOCHOTO M KOCHOTO BelecTBa B brocdepe.

1
2
3. BosuukHoBeHHE HOOCPEPHL. JIEATENHLHOCTh Pa3yMa YeI0BEYECTBA KAaK re0J0rMIECKas CHIIa.
4. Ces3b 5K0JIOTHHU ¢ OMOJIOTHEN U IPYTHMU HAYKAMH.

5

. CoBpemeHHBIE TIPOOIEMBI SKOJIOTHH.
3aoanua u eonpocel 0na opmupoeanus u KOHMPONA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIIME  ONPENCNIUTh JIOCTHKEHHUE CTYACHTOM OTIENbHBIX Y4YeOHBIX 3a/a4, YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMI MPU U3yYEHUH Y4eOHOI TeMBbI:
Temwt 0oxnaoos/peghepamos:
1. Yuenue B.U. Bepnaackoro o Hoocdepe.
2. TexHoOTHYECKHE HSKOHOMUYECKME M COLMAJIbHBIE MEpbl I0 COXPAHEHUIO OKpYXKarolei
Cpepl.
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3. buonorunueckas u 3KoJIOrUYecKas STHKA.
4. Jle Pya u Teiisp ne llapaen o Hoochepe.
5. Dxonoruyeckue mpobiaemsl B HcciaenoBanusax PuMckoro kiry0a.

Ooépa3zosamenvHble mexHon02UU

YuyeOHo-TeopeTnueckasi KoOHGepeHIU — UHTEPAKTUBHAA (popMa NpOBeJeHUS 3aHATHSA,
mpenonaramias cobpaHue CTYyJCHTOB IJs OOCYXJCHHS BONPOCOB TEMbI 3aHiATHI. B xome
00cCy>XJIeHUs] BOIIPOCOB MPEIoiaBaTeib TOJKEH YUUTh CTYJEHTOB BECTH HAay4HBII CIOp, KOTOPHIN He
JOJKEH TepepacTaTh BO B3aWMHbBIE OOBHHEHUS. JIMYHBIM TpPUMEpPOM OH MOXKET IMOKa3aTh, YTO B
JTUCKYyCCHM TIOOEXIaeT MArKas MaHepa, JIMIIEHHas KaTerOPUYHOCTH U arpeccuBHOCTU. I HaoGopor,
TOT HE JIOCTUTaeT yCIieXa, KTO HCIOJIb3YeT TOBBIIICHHBI TOH U SMOIIMH BMECTO yOeIUTENbHBIX,
JJAKOHUYHBIX U OOBEKTUBHBIX J0BOA0OB. DaKT 3BPUCTUYECKOTO MpOLEecca PEIIECHHs 3a1a4 MOXKET ObITh
OXapaKTepU30BaH CICIYIOIIUMUA MOMEHTaMU: 1) 00ydaeMbIM HEM3BECTEH CIIOCOO PEIICHHUS; 2) MOUCK
pEIICHUs] OCYIIECTBIISIETCS B JMHAMHYHOW OOCTAHOBKE, T.€. B 30HE C "MOJBWKHBIMHU" T'paHHIIAMH
UCXOJHOTO 3aJaHusl; 3) XapaKTep peIICHUs WHTEPIONSAPHBIA - pellleHue 3aJaud He TpeOyeT HOBBIX
UCTOPUKO-HAYYHBIX U MEKAUCIUILTMHAPHBIX 3HAHUN, CBEJICHHI; 4) IpOIecC TIOUCKA XapaKTepu3yeTcst
HEYETKOCThI0 ero anroputma. [IpemomaBaTens akTHBHO Y4acTBYET B AWCKYCCHH, MOJBOJUT UTOTH
00CyXIeHHUST BOITPOCOB, TPOBOIUT Pa3z00p 3aHSITHS.

3aoanusn 0na camocmoamensbHoil padomst CHMyO0eHmos

1. Toxaxure oTnuMunMe mnpexacraBieHuii o Ouocdepe B.M.BepHaackoro or mpeablaymux
MPEJCTABICHUHN O €IMHCTBE KUBOW MTPUPOIBI.

2. Kakue B3auMOCBSI3H )KMBOTO M KOCHOTO BeliecTBa BoiaeneHbl B.M.Bepuaackum?

3. KakoBbI OCHOBHBIE OTINYHS )KMBOT'O BEIIECTBA OT KOCHOI'O BelllecTBa?

4. B uem nmpuHIMNHAIbHOE OTIMYME Uel o Hooocdepe B.M.Bepuaackoro, ¢ onHol croponsl, u Jle
Pyau T. ne lllapnena — ¢ npyroii?

CocrtaBbTe cxeMy KpyroBOpoTa XUMHYECKUX BellecTB B buocdepe (1o BEIOOPY).

KaxoBa reonornueckas posib )KMBOr0 BeliecTBa’?

Kak m3mensuiack posis uenoBeka B Ouocdepe?

CorocTaBbTe MPOIIECCHl CTAHOBJICHUST OMOC(EPHI U CTAHOBJICHHSI HOOC(HEPHI.

9. B uewm 3akimouaeTcs oTiruue 6uocepsl OT IKOCPephI?

10. JlaiiTe XxapaKTepUCTUKY OCHOBHBIX TPO(OHUUECKHUX IIETICH.

11. O6bsacHuTe, MOYEMY pealibHbIe TPOPHUECKUE LIENH UMEIOT He Oosee 4 — 5 3BeHbeB?

12. PackpoiiTe 0OCHOBHBIE MTPOOJIEMBI COLIUATBLHOMN IKOJIOTHH.

13. Tlokaxxute ponb PumMckoro kiry0a B MOHMMAHUU W CTAHOBJICHHHM OCHOBHBIX MTPOOJIEM COIMAILHOM
HKOJIOTHH.

14. CobnrofeHue mpaBuiI MOBEACHUS B MIPUPOJIE, OEPEKHOE OTHOIICHHIO K OMOIOTUIECKIM 00BEKTaM
(pacTeHUsIM | )KUBOTHBIM M UX COOOIIECTBaM) U UX OXpaHa.

LW

Dopmbl KOHMPONA CAMOCHOAMENbHOU pPAdOmyl CmyoeHmosé — BHICTYIUICHHME Ha CeMHHape,
BBHITIOJTHEHHE WHINBUAYATBHBIX 3a/IaHUH.

Dopmbl meKywjeco KOHMpOa 3HAHUI U OCGOEHHBIX KOMNEMEHWuil — OIPOC CIyIaTeNed Io
COJIEP)KAHMIO HU3y4aeMOM TeMbl. BBISBICHHSI CTENEHM W3y4YeHUs CTyJAEHTaMHd OCHOBHOW H
JIOTIOJIHATEIILHOU JIUTEPATypHI.

CemuHap-npecc-koH(pepeHuusl.

3aKiIroueHue

JIMCLIUIUTMHBL, 10 KOTOPHIM IUIAHHPYIOTCS TNPAKTHYECKUX  PabOThl M KOJUYECTBO YACOB,
OTBOJIMMOE Ha UX BBINOJIHEHUE, ONPEAEIAI0TCS pabouuM y4eOHBIM IIIaHOM.

[Ipu nyIaHUPOBAHMUU COCTAaBA U COAEPIKAHUS MPAKTHYECKUX PabOT CIeAyeT UCXOAUTh U3 TOTO,
YTO MPAKTHUECKUE PAOOTHI UMEIOT CIICAYIOUIME BEAYIINE AUIAKTUUECKUE LIeIIH:
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- TMOATBEPXJCHHE U TMPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX TOJIOKECHUN (3aKOHOB,
3aBHCHUMOCTEH), W I03TOMY IPEUMYIIECTBEHHOE MECTO 3aHUMAIOT MPH HW3YyYECHUU JTUCIMILINH
MaTEeMaTHYECKOTO M O0IIEro eCTECTBEHHOHAYYHOTO0, 001IenpohecCHOHATBLHOTO IUKIIOB;

- QopMupOoBaHUE MPAKTHUYECKUX YMEHHUH — MPO(ECCHOHAIBHBIX (BBIMOIHATH OIPEIeIICHHBIE
JIEUCTBHS, oOIepaly, HeOOXOAMMBIE B TOCIEAYIONIEM B MPOPECCHOHATHHON EATEIBHOCTH) WU
y4eOHBIX (pemarh 3ajadd Mo OWOJIOTHH, (PU3MKE, XUMUU U JIp.), HEOOXOAMMBIX B TOCIETYIOIICH
y4eOHOU NesTeNbHOCTH;

-IPaKTHYECKUEe  pabOThl  3aHUMAIOT  MPEUMYIIECTBEHHOC  MECTO  HpU  HU3YYCHHUH
o0mIenpoeCCHOHANBHBIX U CIIEIUATBHBIX JUCIUILTNH.

[Ipy BBINOTHEHUH MPAKTHYECKUX PabOT yyaliuecs OBIaJAEBAIOT MIEPBOHAYAIBHBIMU YMEHUSIMU
Y HAaBBIKAMH, KOTOPBIE B JJAJIbHEHIIIEM 3aKPETLISIOTCS.

Hapsiny ¢ dopMupoBaHreM yMeHHI M HaBBIKOB B MPOLIECCE BBHIMOIHEHHS MPAKTUYECKUX padoT
0000MIaI0TCSs, CHCTEMATU3UPYIOTCS, YIIIyOJSIOTCS M KOHKPETU3UPYIOTCS TEOPETUYECKHUE 3HaHUS,
BbIpa0aThIBAETCsl CIOCOOHOCTh M TOTOBHOCTH HCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS Ha IPAKTHKE,
Pa3BHUBAIOTCSI UHTEIUIEKTyaJIbHbIE YMEHUS.

IIpuiioskeHns K NPAKTHYECKUM padoTam
CTpoeHue KJIETKH.
Hean padoThI:
1.PaccMOTpeTh CTpOCHHE KIIETKU U CTPOCHUE OPTAHOUIOB KJIETKH.
2.3apucoBath B T€Tpajb.
3. PaccMOTpeTh CTpOE€HHE OPraHOUAOB KIETKH
4. BBISCHUTB, HCTIONB3YS TEOPETUIECCKUI MaTeprall (ByHKIIUU OPTaHOUIOB.
5. Cnenathb BBIBOJIEI.
O6opynoBanue: y4eOHUK, TETPab, KAHIIEISIPCKUE MPUHAIIICIKHOCTH, TAOIHIIBI, IJIAKATHI.
BrimoHenue paboThr:

1. W3ydeHne TeopeTHYECKOTo MaTepuaia.
2. PaboTa ¢ pucyHkamu u TabIuIamMu.
3. BriBombl.
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Puc. 11. Knerxa 04 ek

1 — mnasativeckan momGpang, g i EOCKOLOM.
pHONB; 4 — Memnnemqag:nﬁpm,.— EZ‘CUIOD_JIaaMarmem“ cetb; 3 — pemr- 6 — nmmommrosHLi myssipex; 7 — kommnexe Pomsmxu; 8 —
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I'EHETHUKA
I'eneTnuyeckasi TEPMHHOJIOTHS M CHMBOJIMKA.
Hean padoThI:

1. 3HAKOMCTBO C T€HETUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM.
2. 3amonHeHre TabIUIIbL.
3. BriBoabl.

Ob6opynoBanue: TabIMIbI, y4eOHUK, KAaHIETIAPCKHUE TPUHAICKHOCTH.
BbinosiHeHue padoThi:

1. 3HaKOMCTBO C T'€HETUYECKON TEPMUHOJIOTUEN U CUMBOJIHUKOM.

2. 3amonHenne TaOJIULIbI.

3. BeiBOAEI.

HanMeHoBaH#e TEpMHHA WM CHMBOJIA OO0o3HaueHHWE CHMBOJIA WM KpaTKOE
ONpeJICIICHUE TCPMHHA.

1.

2.

3.

4,

5.

6.

7.

7.

8.

9.

10.

CocrapyieHue NpocTeHINX cXeM MOHOTHOPUIHOIO M TUTHOPHIHOTO CKPelIMBaHHUs.
Ienb: Hayuntbest cOCTaBIATh MPOCTEHIINE CXeMbl MOHOTMOPUIHOTO M OUTHOPUAHOTO

CKpEILMBaHMS.

O6opynoBanue: TabmuIbl, CXeMbl, ydeOHBIE TOCOOHS, KaHIIEIIPCKHE TPUHAIIIC)KHOCTH.
BrimosHeHne paboThI:

1.  H3yueHue TeopeTHUECKOrO MaTepuaa

2. CocraBneHue cXeM MOHOTHUOPUIHOTO CKPELMBAHUS

3. CocraBieHue cxeM TUTHOPHIHOTO CKPELIHBAHMUSL.

4 BriBoiel o pabore.

P: Qaax T Aa

rameTsl: (a) (A) (a)

Fll

Aa, aa,

rac: A —reH MOJIUMJAKTHIINU, A — HOpMaJ'IBHHﬁ I'CH.

PP QA'AxTAA

MECTphle TECTphIe

rameThl: (A") (A) (A7) (A)

F]I

IA*AT:2 A" A 1AA

YepHbIe MecTpbie Oerbie
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PP PAAxTA'A
HECTPhIE MECTPBIE
rameTsl: (A") (A) (A") (A)
F:: IATAT: 2 A" A : 1AA

YepHbIE MecTpble Oernble

P: YAAxTAA
HEeCTPhIe TMECTPhIC
rameThl: (A7) (A) (A7) (A)
F,: IATAT: 2 A" A : 1AA

YepHBIE MecTpbie Oesbie

PelneHne reHeTHYeCKHX 3a1a4.

Lens paboTer: Hayunthes pemaTs 3a1a9u, UCTIONB3Ys 3HAHHS 3aKOHOB T€HETHKH.
O6opynoBanue: Y4eOHUK, METOINICCKUE PEKOMEH/IAIMN K PEIICHHUIO 3a/1a4 110 TeHETHKH,
KaHIICISIPCKHIE PUHAIIIC)KHOCTH.
BeinosHenne paboThI:
1. HM3yueHume TeOpEeTUUIECKOTOo MaTepuaa
2.  H3ydeHue METOAMYECKOTO TOCOOHS
3. BroiBogHL

3agauya 1.V denoBeka TeH MOJUIAKTWIMUA (MHOTOMAJIOCTH) JOMHUHUPYET HaJ HOPMAaJIbHBIM
CTPOEHHEM KHCTH. Y JKEHbl KHUCTh HOpMAallbHAsi, MY TETepO3UTOTEH MO TeHy NOTUAAKTHINY.

Omnpeznenute BEpOSTHOCTb POXKIAECHUS B 3TON CEMbe MHOTONAJIOr0 peOeHKa.

Pemenne 3TON 3amaun HAuMHAETCS C 3alUCH €€ YCIOBUS U OOO3HAYEHUS TEHOB. 3aTeM
ompeAensatoTcs (MPEeANoNIOKUTEILHO) TEHOTUITBI poAuTeNeH. ' eHOTUIT My»Ka U3BECTEH, TEHOTHIT SKEHbI
JICTKO YCTAHOBUTH I1O (1)€HOTI/IHy — OHa HOCHUTCJIbHUIIA PCUCCCUBHOIO MIPpU3HAKA, 3HAYUT, TOMO3UTI'OTHA
M0 COOTBETCTBYIOMIEMYy reHy. Crienyromuid dTan — HanmucaHue 3HadeHud ramer. Ciemyer oOpaTuTh
BHUMaHUE Ha TO, YTO TOMO3UTOTHBIA OpraHu3M O0pa3yeT OJUH THUIl TaMeT, MO3TOMY HEpPEeIKO
BCTpEYAlOUIeecss HAlMCAaHWEe B HSTOM Cllyyae JBYX OJIMHAKOBBIX TaMeT HE MMEET CMbICHa.
['erepo3uroTHeiii opranuszM ¢opmupyer apa tumna ramer. CoeIMHEHHE TaMeT CIydYailHO, TOITOMY

MOSIBJICHUE JABYX THUIIOB 3UTOT PaBHOBEPOSITHO: 1:1.

Pemenue.

P: Qaax T Aa
TaMEThI: (a) (A) (a)
F;: Aa, aa,

rae: A — reH NONMAAKTUIINY, 4 — HOPMaJIbHBIN TEH.

23



OTBeT: BEPOSATHOCTh POXKACHUS MHOTONIAJIOTO peOeHKa cocTaBmsieT mpumepHo S0%.

OOpatuTe Ballle BHUMaHHE HA HEJAOMYCTUMOCTb 1aBaTh OTBET B Takoil popme: «OnuH peOeHOK B
CEMbE POJUTCS HOPMAaJIbHBIM M OJWH MHOTONanbiM» wiu eme xyxke: «[lepBwiii pebeHOK OyneT
MHOTOTAJIBIM, & BTOPOW HOpMaJIbHBIM». CKOJIBKO M KaKUX JeTei OyAeT y CynpyroB, TOYHO CKa3aTh

HEeJb3$, I0ATOMY HEOOXO0IUMO ONEPUPOBATH MOHATUEM BEPOSTHOCTH.

B ycrnoBuu 3a1aum Ha onpeaeeHne reHOTUIA JODKHA COJIePIKaThCs HHPOpMAITUS:
— 0 XapakTepe HaclleZIOBaHUs MPU3HAKA,
— 0 (peHOTHITAX POJUTETICH;
— 0 TEHOTHUIIaX TIOTOMCTBA (IIPSIMO MJTH KOCBEHHO).

BOHpOC Tako# 3ama4u Tpe6yeT XapaKTCPUCTUKHU I'CHOTHUIIA OAHOTO UJIN oboux pO,Z[HTCJIGﬁ.

3agaya 2.Y HOpPOK KOpHUYHEBas OKpacka Mexa JAOMHHHpPYET Haj roixyooit. Ckpectunu
KOPUYHEBYIO CAMKY C CamIlOM Troiy0oi okpacku. Cpean MOTOMCTBA JIBa IIEHKA KOPUYHEBBIX U OJIUH

roixy6oit. YucromnopogHa i camka?

3anuchiBaeM yCJIOBUE 3a/1a4d, BBOJS 00O3HAueHUs reHoB. PerieHune HauWHaeM C COCTaBIICHUS
cxeMbl ckpemuBanus. CaMka 001a1aeT JOMUHAHTHBIM ITpU3HAakoM. OHa MOXeET ObITh Kak roMo- (AA),
TaKk U rerepo3urotHoil (Aa). Heonpenenennocts reHoruna obo3HadaeM A_. Camell ¢ pelieCCUBHBIM
IIPU3HAKOM I'OMO3UTOTEH IO COOTBETCTBYIOLIEMY I'eHY — aa. [IoTOMKM ¢ KOpUYHEBOM OKpacKou mexa
HACJIEIOBAJIM ATOT T€H OT MaTepu, a OT OTLA — I'eH rolyboil OKpacku, ClIeOoBaTeNbHO, UX T€HOTHUIIBI
reTepo3uroTHel. I1lo reHoTHIy KOpHYHEBBIX IIEHKOB YCTAHOBUTh TI'€HOTUII MaTepud HEBO3MOXKHO.
[omy0oli MEHOK OT KaXKIOTO M3 POIUTENICH MOMYy4HsI TeH roiryooi okpacku. CrenoBaTenbHO, MaTh

reTepo3UroTHa (HEYHCTONOPOIHA).

Pemenue.

P: Q Aax T aa
TaMEThI: (A) (a) (a)
F;: 1 Aa:1 aa,

['me: A — reH KOpUYHEBOM OKpacKU Mexa, a — 'eH roiy0oil okpacku mexa.

OTBeT: TCHOTUII CAMKH — Aa, TO €CTb OHa HCYHUCTOIIOPOAHA.

B ycnoBusix 3aaa4 Ha ycTaHOBJIeHMe XapaKTepa HacJlel0BaHUsl [IpU3HAKa:
— IpeJyIaratoTcs TOJIbKO (PEHOTHUIIBI CIEIYIOINX APYT 3a APYTOM MOKOJIEHH (TO eCTh (EHOTHUIIBI

poauTenei U GEHOTUITBI TOTOMCTBA);
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— COICPIKUTCA KOJIMICCTBCHHAA XapPaKTCPHUCTHUKA ITIOTOMCTBA.

B Bonpoce Takoi 3a1a4u TpeOyeTcsl yCTAaHOBUTh XapaKTep HACIEI0BAHUS IPU3HAKA.

3agaya 3. CkpecTuiu necTpuix neryxa u Kypuuy. Ioxyumin 26 nectpeix, 12 yepnsix u 13

OenpIx UBILIAT. Kak HacnexyeTcs okpacka onepeHus y Kyp?

IIpu pemenun 3TOH 3a1auM JIOTMKa PAacCyKACHUS MOXeET ObITh cienyromeil. Pacmierienue B
MOTOMCTBE CBHUJIECTEJILCTBYET O reTepo3urotHoctu poxaureneid. CoorTHomenue Ommskoe xk 1 : 2 : 1
TOBOPHUT O T€TEPO3UTOTHOCTH TIO OJHON mMape reHoB. CoriacHo moiydeHHbIM noiisim (1/4 Gemnsbie, 1/2
nectpele, 1/4 uepHble), yepHble U Oeble MBIUISITA TOMO3UTOTHBI, a IMECTPble TIe€TEPO3UTOTHBI.
O0603HaueHue T€HOB U F'€HOTUIIOB C MOCTEIYIOIUM COCTABIEHUEM CXEMBbl CKpPEIIMBaHUs MTOKa3bIBaET,

YTO CJCIaHHBIA BBIBOJ] COOTBETCTBYET PE3YJIbTATY CKPELIUBAHUS.
Pemrenue.

. PAAxTAA
IIECTPhIE TECTPHIE
rametel: (A7) (A) (A) (A)
Fi: IATAT: 2 A" A : 1AA

YepHbIE MeCTpblie Oerbie

OTBeT: OKpacCKa OIICPCHUA Y KYP OIIPCHACITIACTCA r[apoﬁ MMOJIYAOMHUHAHTHBIX I'CHOB, Ka)KI[BIﬁ u3
KOTOPBIX O6YCJ'I8.BJ'II/IB8.€T OCIIBIN WIH LIepHI:II\/'I IBCT, a BMECTC OHU KOHTPOJIMPYIOT Pa3BUTUC IICCTPOTO

OTIEPEHHSI.

3agaua 4.

P: @ s i__.j:;“
F, @

100%;

1. Kakas okpacka mepcTd y KpoJUuKOB JOMUHUDPYET?
2. KakoBBI TEHOTUTIBI POAMTENEH M THOPHIOB MEPBOTO TIOKOJICHHS 110 PU3HAKY OKPACKHU IIEPCTH?

3. Kakue reHeTndeckue 3aKOHOMEPHOCTH TPOSBIISTFOTCS TIPH TAKOW THOpUAM3AIIN?
OTBETHI.

1. JloMuHUpYyeT TEMHasi OKpacka IIEePCTH.

2.P: AAxaa; F,: Aa.
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3. Mb1 Habmr01aeM MPOSIBJICHUS TIPABUIT JOMUHUPOBAHUS TIPU3HAKOB M €MHOOOpA3us IEpBOTO

ITOKOJICHUS.

PI/IcyHKI/I MOTYT OBITh CXeMATUYHBIMH.

3amaua 5.
P: O ® ()
F: le
100%,
r 000 (J
T 2594

1. Kakas ¢opma mioga Tomata (I1apoBUIHAS WK TPYLIEBHUIHAS ) TOMUHUPYET?
2. KakoBbI TeHOTUIIBI poAuTeNneld U riOpu1oB 1 u 2 mokonaeHus?
3. Kakue renernyeckre 3aKOHOMEPHOCTH, OTKPbIThIe MeH 1eneM, MPOSBIISIOTCS IPU TaKOH

rUOpUIU3aym ?

OTBETHI.

1. JloMmuHMpyert mapoBuaHas ¢popma miaoja.
2. P:aax AA; F,: Aa; F,: 25% AA, 50% Aa, 25% aa.
3. 3akonbl enuHOOOpa3wst ruOpuIoB nepsoro nokoseHus (I 3axon Mennens) u 3akoH pacmeruieHus (11

3aK0H Menuerns).

2. 3agaua 7.
P Ox @
o @ o0
3 ITY 4% 37% 12%
4. 1. KakoBsl renoTunsl poauteneit u rudpunos Fy , ecinu kpacHast okpacka v Kpyriias

¢dbopMa 11010B TOMaTa — TOMUHAHTHBIE IPU3HAKH, a JKEJTasi OKpacka u rpyleBuaHas popma —
pELIECCUBHBIE IPU3HAKU?

2. Jlokaxxute, 4TO IPU TAKOM CKPEIIMBAHUU MPOSIBIISIETCS 3aKOH HE3aBUCUMOIO PACIIPEIENICHUs T€HOB.
5. OTBETHI.

6. 1. P: AaBb x aaBb; F; : AaBB, 2AaBb, Aabb, aaBB, 2aaBb, aabb.
2. HacnenoBanue npu3Haka OKpacku IUIOAOB TOMATa UAET HE3aBHCUMO OT UX (DOpPMBI, 2 UMEHHO

OTHOIICHHUEC YUCJIa KPACHBIX IUIOJ0B K KCJITHIM PABHACTCA:
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(37% + 14%) : 37% + 12%) =1 : 1, a xpyrnoit ¢popmsl k rpymeBuaabM: (37% + 37%) : (14% +
12%)=3:1.

BUOHUKA

Mopenn ckKIag4aTod CTPYKTYpPbI, HCHOJB3yeMOil B cTpouTejbcTBe. Tpylduarsie
CTPYKTYPbI B :KMBOIl NIpHpoAe M B TeXHHKe. AJpoAMHAMHMYECKMEe U THAPOJIMHAMHYECKHE
YCTPOHCTBA B KMBOH NPUPOJE U B TEXHUKE.

Hens pabotel: PaccMoTpeTh MOJIENH CKIIAT4aTON CTPYKTYPbI, HCIIONIb3yEMOM B CTPOUTENBCTBE.
TpyOuateie CTPYKTYpbI B KHBOM NMPHUPOJE U B TEXHUKE. ASPOJMHAMUYECKHE U TUAPOJIUHAMUYECKHE
YCTPOWCTBA B )KMBOW NPUPOJIE U B TEXHUKE.

O6opynoBanue: TaOmuibl, IIaKaThl, YYEOHHMK, HAIJSAIHBIE MOCOOUS( CTEONM 3IIAKOBBIX,
JKUBOTHAsL KOCTb, M€Pbs NTHILIbI)

Brimonnenue paboTsl:

1. H3yyeHue T€OpETUYECKOTO MaTepHala.

2. PaGota ¢ Tabnunamu 1 HarJIgJHBIMUA TOCOOHUSIMH.

3.  3anonHeHue TaOIUIBI

4. BpiBOOBI O TOM, KakK YEJIOBEK MCIIOJIB3YET IPUAYMAHHBIE NPUPOAON CBOMCTBA KHUBBIX
OpraHU3MOB B CBOEH JESTEIbHOCTH.

3a nocnenuue 20—30 jeT MHUp cTan CBUAETENIEM IOSBICHUS B apXUTEKType HEOOBIYHBIX
¢dbopM, HaroMuHaOUIMX (HOPMBI )KUBOM PUPObl. MOKHO BCTPETUTH MOKPBITUS 3JaHHUM, CXOIHBIE C
NPUYYUIMBBIMUA TOBEPXHOCTSIMU PAKOBUH MOJUIIOCKOB (pHc. 1). Kymosa, HHTepHpeTHPYHOIIUe
KOHTYPBI CKOPJIYTIBI MITUYBETO SIi1a, IpOo3pauHble PEIIeTKU — CTPYKTYPBhI, YBOJSIINE K CIOKHBIM
NIEPETIETEHUSIM BETBEH JIECHON Yallld WM CKEJIETHBIX OCTOBOB PAIUOJIPHIA.

B »Tux 3auMcTBOBaHUAX (HOPM M3 JKMBOW HPUPOABI CKAa3aJloCh HE TOJBKO JKEJAaHUE HalTh
HOBBIE CpEJICTBAa BBIPA3UTEIBHOCTH, HO M PEIIMTh PsJI HACYIIHBIX BOIMPOCOB aPXHTEKTYPHI,
OTHOCALIMXCS K OOJIacTsIM 3KOHOMHUKH, TeXHHMKH, QyHKuuu. He ciyuaiiHo mosTtoMy obpaieHue
apXHUTEKTOPOB; WH)KEHEPOB, TEXHOJOTOB K JKMBOW TPHUPOJE TMPEBPaTHIOCh B HIMPOKOE
KOHIIETITyallbHOE JIBUKEHHE B COBPEMEHHOH apXxuTekType. B pasHBIX cTpaHax OHO MOJIy4HIIO
pasznuuHoe Ha3BaHue. B Coserckom Coroze B Hauane 1960-X romoB eMy ObUIO JaHO, KaK yKe
TOBOPUJIOCh, Ha3BaHHE «ApPXUTEKTypHas OWOHMKa» [0 aHAJIOTMU C CYIIECTBYIOLIEH Toraa
TEXHUYECKON OMOHUKOM.

Ha3Banue «OMOHUKa» BOCXOIMT K rpedyeckomy bios, o3Hayaromemy >ku3Hb. CoeIMHEHHOE CO
CIIOBOM 3JIEKTPOHHMKA OHO J[aJl0 HAaNMEHOBAaHHE HOBOMY HAlpaBlICHHIO B Hayke». KpaTko — 370
OTpacib HAayKd, YCWJIHMS KOTOPOW HAmpaBi€Hbl HAa MCCIEJOBAaHUE OMOJIOTMYECKUX CHCTEM U
MPOLIECCOB, MPOUCXOAAIINX B )KUBOH NPUPOJIE, U HA TBOP YECKOE MCIOIb30BAHHUE MX B TEXHHKE.

Mup XMBOUM NPUPOJBI PA3BUBAJICS M COBEPUICHCTBOBAJICS B TEYEHUE MHOTMX MUJUIMAPIOB
JeT, BbIpaboTaB B ceOe LeNblid psifl CPEACTB, KOTOPHIM aHAIIOTUYHBI HAIIM TEXHUYECKHE CPE/ICTBA:
pPaaroJIOKalnOHHBIC HpI/I60pI)I, JICTAaroImME armaparbl, ONTUYCCKUC HMHCTPYMCHTIHABHUTALIMOHHBIC
npUcrnocoOIeHusl.

WHxeHepbl BOCTIOJIb30BAINCH TOTOBBIMU PEIIEHUSIMHU MPUPOABI U C YCIIEXOM MPUMEHSIOT UX
Ha MPAKTUKE B Ca MBIX Pa3JIMYHbIX 001acTAX TeXHUKHU (pHc. 2). Tak, yueHble 0OpaTuIM BHUMaHUE
Ha TO, YTO Me/y3a 3a HECKOJBKO JIHEH J0 ITOpMa B OKeaHe HAaYMHAET MOCTENEHHO OITyCKAThCs Ha
nHo. Ctanu BBIACHATH NpuuuHbL. OKa3alioch, 4YTO y HEE €CTb 0co00e YCTPOMCTBO, KOTOPOE
OpeaynpexaaeT o 1o J0O0HBIX H3MEHEHHMAX B BOJHOW cTuxuu. CoOBETCKHE Yy4YEHbIE
CKOHCTPYHPOBAJM TI0 €r0 MoJ00UI0 MPUOOP «YXO Memy3bD», 3a01aroBpeMEHHO WH(GOPMUPYIOIINI
MOPSIKOB O TIPUOIMKCHUH OypH.
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Wnu cnoxHoe siBieHHWE B aBuauuu — (¢rarrep — PpUTMUYHOE, HE IOJJIaolIeecs
peryIupoBaHMIO KOJIeOaHUE KPBLILEB CaMOJIETa, YacTO MPUBOAALICE K UX Pa3pyLICHUIO, 0COOEHHO
IIpY TIOBBIIIEHHBIX CKOpOCTAX. B mporecce OMOHMYECKHUX WCCIEIOBAaHUM KUBOW TNPUPOIBI
00HapY>KUIOCh, YTO CTPEKO3a JABHO «PEIINIIA» 3TOT TEXHUUECKUI BOIIPOC: B €€ KPbLIbSIX UMEIOTCS
CHelHalIbHBIE [T0/IBECKH, NTPeA0TBpalatonue giarrep.

To, 4TO M3y4YEeHHME «TEXHUKW» IPUPOJBI MOKET NMPUHECTU IPAKTUYECKYIO IOJIb3Y, yKE HE
BbI3bIBaeT coOMHeHUH. Ho uHTEepecHa npyras, no3HaBaTellbHas CTOpoHa Bompoca. Kakum obpazom
Ka)KyLIasiCsl Ha IEpBbIN B3IV JAJIEKOM OT TEXHUKH >KMBas MPUPOJA CTajna JJisd Hee UCTOYHUKOM
LIEHHOT'O HAaKOIUIEHHUs Hay4YHOT 0 MaTepuana?

Owiocodust  ITUANEKTHUYECKOTO  MaTepuanu3Ma  JI0OKa3blBaeT, UYTO B MHpE BCe
B3aMMOOOYCIIOBJIEHO, HET BELIEH U SBJICHUH, KOTOpPbIE OBl HE OBUIM CBSA3aHBI HEMOCPEICTBEHHO HITH
OTIOCPEZOBAaHHO MEXIy COOO0H, HET HEMPOXOIUMBIX OaphbepOB MEXIy >KHBOM M HEKHUBOW IPHU
POJIOH, YTO CYIIECTBYIOT 3aKOHBI, 00bEIUHSIONINE BECh

1 Hazeanue Hayku «OUOHUKA» NPEOONCEHO AMEPUKAHCKUM YyueHvim [ocexkom Cmuniom u
npunsamo Ha Ilepsom cumnosuyme no ouonuxe, npoxoousuwiem 6 2. [latimone (CLIA) 6 1960 2 . B
cumnosuyme npuHumanu yiacmue cogemckue yyetvle: A.U. bepe, b.C. Comckos u Op.

Puc. 1. buonnyeckue aHaIoTHK B apXUTEKTYpe: paKOBUHA MOJUTIOCKA U pecTopaH «bepmer» B T.
®pyH3e

MHD B CAWHOC MHCJIOC U IMOPOKAAIOIINC O6’bCKTHBHy}O BO3 MOXKHOCTb HCIIOJb30BaHUA
IIpoueccoB u CBSI3CHM DJIEMEHTOB >KUBOH npupodbl B UCKYCCTBCHHO CO3AaBAaCMbIX TCXHHUYCCKHUX
CUCTEMAX.

YenoBek u MUP JKUBOM MMpUPOJbI OMOJIOrHYeCKHU CAUHBI.

CXOI[CTBO o CymeCTBy MCKIAY UYCIOBEKOM W OCTAJIbBHBIM JXHWBBIM MHPOM MOXKHO
paccMaTpuBaTh HC TOJIBKO B 06H.I€M, HO U B KOHKPCTHOM, TCXHUYCCKOM ACIICKTC.

He Tak yx HempaB ObUl BeMMKHUI (paHiy3ckuil MmaremaTuk (B ¢unocodpun — nyamucr) P.
Hexapr, xuBmumid 300 yeT Ha3ad, KOrja OH CpaBHMBAJ 4YeJOBeKa C MamuMHOW. Jlumb oOmuit
YPOBEHb 3HAaHUH TOTO BPEMEHU M MEXaHMYECKUH MOJIXOJ K PEIICHUIO BOIIPOCAa B3aUMOJICHCTBUS B
YEJIOBEKE HJICATHLHOTO («IyXa») M MaTepHaIbHOTO («Tela») AENIaeT €ro THUIOTEe3y HCTOPUUECKH
orpannueHHo 2. HeoOXxonumo Takke y4yecTb, YTO Mbl CPaBHHMBAaEM YEJIOBEKAa C COBPEMEHHOMH
MAaIIMHOW, HE 3Has, KAKUMH CTaHyT MAIIHHBI Oy TyIIero.

WuTtepecytomue OHOHMKY 3aKOHOMEPHOCTH B JKUBOW NPUPOAE, B OTIMYME OT YHCTO
OMOJIOTMYECKUX UM OMOXMMUYECKUX MPOLIECCOB, MOXKHO Ha3BaTh TEXHUUECKUMHU.

buonuka 3aHUMACTCA, HalpuMEp, «MEXaHU3MaMH», CpPEIACTBaAMH, KOTOPBIEC IIOMOrarOT
JKUBOMY OpraHusmMy BHUJACTb, CJbIIIATh, YYyBCTBOBATb, MNPCOAO0JICBATH CHJIBI COIIPOTHUBJICHUA,

TSOKECTH U T. 1.

HecomHeHHO, YTO mpolecC HCIOJB30BaHUS OSTUX CPEACTB — TMPOLECC TBOPUYECKUH,
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MIPUCTIOCOOJISIFOIIMI U3BECTHBIE 3aKOHOMEPHOCTHU KUBOU MPUPO/IBI K HOTPEOHOCTSIM TEXHUKHU.

Poxnenne coBpeMeHHONH OWOHWKH OBLIO IOATOTOBICHO pPa3BUTHEM OWOJIOTHH, XHMHH,
(bU3UKH, MEXaHUKH, MATEMaTHIECKOHN JIOTUKH, KHOepHETUKH U T.1. Ocoboe MeCcTO 37eCh 3aHUMaEeT
MaTeMaThyeckasl JJOTUKa — OJIHO W3 CPEJCTB, MO3BOJSIONIUX CBSI3BIBATH B KOJIMYECTBEHHBIX WU
KaueCTBEHHBIX OTHOILLIECHUSIX SBIICHUS )KHUBOU MPUPOJIBI C SBICHUSMU B TEXHUKE U B apXUTEKTYpE.

Matemaruyeckas JOTHKa, POAOHAYAILHUKOM KOTOPOM cuuTaeTcs ApUCTOTENb, PEACTABISAET
co0Ol MaTeMaTHYecKOoe CHUMBOJIHM3HPOBaHHE (OPM UEIOBEUYECKOTO MBIIUICHUS — CYXKICHHH,
YMO3aKIIOYeHUH, CHIIJIOTU3MOB.

9 ‘Hﬂiﬁjﬁﬁ;

Puc . 2. Hexkotopsie pe3yabTaThl TEXHUYECKON OMOHUKHU a
- NOUCKU 2UOPABIULECKUX (hOPM 8 JHCUBOTU NPUPOOE OJis CMPOUMENLCMBA NOOBOOHBIX AN-

napamog ;| 6 — moodenuposanue Koxicu oenvpuna ; A —cmpykmypa Kodicu Oevbuna 8 paspese
(I —onudepmuc ; 2 — HaAPYHCHBLUCAOU KOJHCU | 3 — BHYMPEHHUl Cloll Kodxcu ;4 — 2yo-
yamoe sewecmaso ); b — uckyccmeennas mooenv koxcu oenvghuna (1 u 3 — ciou moukou pe3umul ;
2 — moncmas pe3una : 4 — slcecmkasi OCHO8d , Hanpumep cyoHo ; 5 — @vicmynul )

HasBanne xuBoro oprannsma CBolicTBa WM CTPOCHHE KUBOTO
OpraHu3Ma, UCII0JIb3YEMBIE YEIIOBEKOM

l.

2.

3.

4.

3.

6.

7.

8.

9.

10.
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IlepedyeHb y4eOHBIX U3IaHUI, HHTEPHET - PECYyPCOB, I0MOJTHUTEILHOM
JUTEPaTypPhI

OCHOBHBIE HCTOYHUKH:
1. Xapuenko, JI.H. CoBpemeHHasi KOHLEMLNS €CTECTBO3HAHUS: KypC JIEKIUH /
JI.LH. Xapuenko. -
M.; bepnun: Hupexkr-Menua, 2019. - 329 c.: un. - bubnuorp.: c. 302-307. -
ISBN 978-5-4475-
4817-9; To xe [InexkTponHslit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375323 3bC
2. TopocsH, B.I'. Konuenuuu COBpEeMEHHOTO €CTECTBO3HAHHS : ydeOHOe
nocobue / B.I'.
TopocsH. - M.; bepnun: lupekr-Menua, 2019. - 282 c. - bubnuorp.: c. 266-
270. - ISBN 978-5-
4475-2561-3; To xe [Dnexktponubiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363008
3.Craponybues  B.A.  EcrectBozHanue.  CoOBpeMEHHbICE  KOHLEMIIUU
[OnexTpoHHBIN pecypc]:
yuebHoe mocobue s CIIO / B.A. Crapoay0iieB. — IJIEKTPOH. TEKCTOBBIE
JaHHBIE. —
Caparos: Ilpodobpazoanue, 2019. — 332 c. — 978-5-4488-0014-6. —
Pexum nocryna:
http://www.iprbookshop.ru/66386.html
JIonOMHUTEIbHBIE UCTOYHHKHU:
I. MamkoBa C.B. EcrectBoznanune (boranuka. 3oosorus) [DneKTpOHHBII
pecypc]: yueOHoe
nocobue / C.B. MamkoBa, E.W. Pymusuckas. — DIEKTPOH. TEKCTOBbBIE
nanubele. — Caparos:
By3oBckoe oopazoBanue, 2020. — 134 ¢. — 2227-8397. — Pexxum nioctyna:
http://www.iprbookshop.ru/29301.htm
2. Pribanos, JI.b. Konneniuu coBpeMeHHOTO €CTeCTBO3HAHUS : yueOHOe
nocobue /
JL.B. Peibanos, A.Il. Cagoxun. - M.: FOuuTu-/ana, 2020. - 415 c. - ISBN 978-
5-238-01688-7;
3.Uxonnukosa, H.W. Konrenimu coBpeMEHHOTO €CTECTBO3HAHUS: yueOHOe
nocodbue / H.W.
HNxonnukosa. - M.: FOuutu-/lana, 2019. - 287 c¢. - ISBN 978-5-238-01421-0;
HNHTEpPHET NCTOYHUKH:
www.elementy.ru — cailT «JeMeHTBI O0IBIION HAYKU. DHIIUKIIONE U
http://ru.wikipedia.org/wiki - UntepueT-3H1MKIOTIENNSA testpilot.
http://www.nkj.ru — caiit xypHana «Hayka 1 »Ku3Hb».
http://www.znanie-sila.su — caiiT xxypHaina «3HaHUE — CHJIay.
http://technicamolodezhi.ru — calit ;kypHana « TeXHHUKa — MOJIOACKI.
http://www.popmech.ru — caiit xxypHana «IlomynspHas MexaHUKa.
http://ihst.ru — caiit UHcTUTYyTa ICTOpUU €CTECTBO3HAHUS U TeXHUKHU uM. C.H.
Basunosa PAH (MUET PAH)
http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiir  KypHana
«Bompocsl
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http://www.iprbookshop.ru/29301.htm
http://www.iprbookshop.ru/66386.html
http://biblioclub.ru/index.php?page=book&id=363008
http://biblioclub.ru/index.php?page=book&id=375323

UCTOPHUU €CTECTBO3HAHUS U TEXHHUKH.
http://naturalscience.ru — caiit «EctecTBo3Hanue. CripaBOUHUK €CTECTBEHHBIX
HAYK».
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