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1. TlosicHuTeJBLHAS 3aMCKA
[Mporpamma yueOHO# mucHMILIMHBI «EcTeCTBO3HaHWE» TIpeJHAa3HAueHAa JUIS HW3YyYCHHUSI
€CTECTBO3HAHMSA B YUYPEXKICHUSIX HAYAIBHOTO W CPEAHEr0 NPO(ECcCHOHATBHOTO 00pa3oBaHUS,
pealn3yromux 00pa3oBaTeNbHYI0 MNPOrpaMMy cpenHero (MoJIHOTo) oOmiero oOpa3oBaHMs, NpU
MOJTrOTOBKE KBATM(PUIIMPOBAHHBIX paO0OUMX U CIIEHUAIMCTOB CPEIHETO 3BEHA.
[Iporpamma opueHTHpOBaHA HA JOCTUKEHUE CICIYIOIINX LIEJICH:

® OCBOCHHE 3HAHMH O COBPEMEHHOM €CTECTBEHHOHAy4YHOM KapTMHE MuUpa M MeEToAax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BaXHBIMH HJIESIMH U JIOCTHXEHUIMU
€CTECTBO3HAHMSI, OKA3aBILIMMHU OIPEEIAIONIee BIMSIHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTUI;

* oOBJIaJlecHHe YMEHHUSIMH NPUMEHSATHh MOJIyYeHHble 3HAHUS 75 OOBSCHEHHS SBICHUI
OKPY’KaIOIIeT0 MHpA, BOCHPHUATHS HWHPOPMAIMU €CTECTBEHHOHAYYHOTO M CIEHHAIBHOTO
(mpodeccroHaANBbHO 3HAYMMOr0) conepkanus, noimydaemoir 3 CMU, pecypcoB UuTepHera,
CHEIHAIBHON U HAyYHO-TIONYJISIPHOM JINTEPaTyphI;

e pa3BHTHE UHTEJUIEKTYaJIbHbIX, TBOPUECKUX CIIOCOOHOCTEM U KPUTUUECKOI'O MBIIIJIEHUS B XOJ€
IIPOBEJCHUS MPOCTEUIINX HCCIIEI0BAaHUM, aHaIM3a SIBJICHWM, BOCIPUATHS U UHTEPIPETALNN
€CTEeCTBEHHOHAYYHOU HH(OpMaLIUK;

e BOCHUTaHUE YOCSKICHHOCTH B BO3MOXXHOCTU MO3HAHUS 3aKOHOB MPUPOIbl U HCIOIb30BAHMS
JOCTHKEHHUH €CTeCTBEHHBIX HAYK JIJIsl Pa3BUTHS LIMBWIIN3ALMY U TOBBILICHUS Ka4eCTBa KU3HU;
CTpeMJIEHUS] K 000CHOBAaHHOCTH BBICKa3bIBAEMOM MO3UIMH M YBAKCHHUS K MHEHHIO OIMOHEHTA
npu  OOCYXKIEHMHM TpoOJieM; OCO3HAHHOIO OTHOLIEHUS K BO3MOXKHOCTH  OIACHBIX
9KOJIOTMYECKUX M 3TUYECKUX MOCIEACTBUM, CBA3AHHBIX C JOCTHKEHUSMH €CTECTBEHHBIX HAYK;

® [pUMeHeHHEe eCTeCTBEHHOHAYYHbIX 3HAHMI B NPO(ecCHOHAIBLHON 1eATEeJbLHOCTH W
MOBCEeIHEBHOM KU3HM U1l oOecrieueHus: OEe30MaCHOCTH KU3HEJEATeNbHOCTH; IPaMOTHOIO
UCIIOJIb30BAaHUSl COBPEMEHHBIX TEXHOJOIHMH; OXpaHbl 3J0pPOBbS, OKPYXKAIOIIEH Cpelpl,
JHEProcOepeIKECHHUS.

OcHOBY MporpaMMbl COCTaBIISIET COJIEPKaHNE, COTIIACOBAHHOE ¢ TpeOOBaHUAMH (helepaaIbHOro
KOMIIOHEHTa TOCYIapCTBEHHOTO CTaHAapTa cpeaHero (MOJIHOro) odmiero obOpa3oBaHus 0a30BOTO
YPOBHSI.

[Iporpamma BkiIIOYaeT B ce0s TpPU OCHOBHBIX paszzena, o00JIalaloliue OTHOCUTEIHHOM
CaMOCTOSITEJIBHOCTBIO U LEJIOCTHOCTBIO: «Du3uka», «Xumus», «buonorus» mis yupexaenuin HITO,
00eCTIeuynBarOIINX MOATOTOBKY KBAM(HUIIMPOBAHHBIX CIICIIHAIMCTOB CPETHETO 3BEHA IO Mpodeccusim
TYMaHUTAPHOTO TIPOQUIISL.

ﬂe.]'[b KypCa — JOaTb MNpPEACTABICHUC 00 O6H_[I/IX 9JICMCHTAaX, MHPOBO33PCHUYCCKUX U
MCTOJOJIOTUYCCKUX YCTAHOBKAX COBpGMGHHOfI eCTCCTBeHHOHaquOﬁ KapTHUHBI MUpaA.

OCHOBHBIE 3aJ1a4H Kypca.

- MOKA3aTh CIEIU(PHUKY ¥ B3aUMOCB3b TYMAHUTAPHOW U €CTECTBCHHOHAYYHOU KYJIBTYP;

- IPOAHAIM3NUPOBATH OCHOBHBIC HCTOPUYECKUE MTEPHOIBI PA3BUTHS ECTECTBO3HAHUS, MTOKA3aTh
UCTOPUYECKYIO HEOOXOIMMOCTh B CMEHE HayUHBIX KApTHH MUPA;

- J1aTh TpeACTaBJICHHE 00 OCHOBHBIX KOHIETIHSAX B OOJIACTH €CTECTBEHHBIX HAYK, PACKPBITH
coJiep>KaHHEe COBpEMEHHOM (PU3MUecKor, XUMUYECKOM U OMOJIOTHYeCKON KapTHUHBI MUPA;

- chopMupoBaTh y ydaluxcsl 3HAHUS 00 OOBEKTAaX M SBICHUSX MPHUPOJIBI, 3aKOHOMEPHOCTSIX
IPOIIECCOB U 3aKOHAX MPUPOJIBI B CUCTEME YUCHHUS O €AMHCTBE MPHUPOJIBL;

- chopMHpPOBATh HABBIKM €CTECTBEHHOHAYYHOTO CIIOCO0A MBIIUICHHUS HA OCHOBE MMOHUMAaHHUSI
OCHOBHBIX MpPHUHIMIIOB U 3aKOHOMEPHOCTEH pa3BUTHS TNPHUPOJABI, METOJOB, HCIOJIb3YEMBIX B
COBPEMEHHOM €CTECTBO3HAHUH;

- PpPa3BUTh YMCTBEHHYIO CaMOCTOSITEIBHOCTh yYalluXcs KakK CIIOCOOHOCTH (HhOpMYIHpPOBAThH
poOJIeMbl ¥ HAXOJUTh MYTH UX PELICHHUS, CTIOCOOHOCTh K a0CTPAaKTHOMY MBIIUIEHUIO U 0000IIEHUIO
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3HAHUM (aHaJ'II/IS U CHHTC3, COINIOCTABJICHHUE, AHAJIOIMWsA, YCTAHOBJICHHEC MNPUYINHHO-CICACTBCHHLIX
CBS[?)GI\/'I), CHUCTEMHOCTDH MBIIIJICHUSA

- PAa3BHUTb ICTETUYECKOE BOCHPUATHE MPUPOBI yUAIIUMHUCA KaK CPEACTBO JYXOBHOI'O Pa3BUTUSA

U KaK 0/IHy 13 (GOpM TOCTUKESHHS IPUPOIBI;

C(l)OpMI/IpOBaTL TYMaHUCTHUYCCKHUEC, HPABCTBCHHBLIC HIACAJILI KaK OCHOBY O3OKOJOIMYCCKOIo

MBIIJICHUA U HEHHOCTHOI'O OTHOIICHUA K ITPUPOAC.

Oxunaemple pe3ynbTaThl u3yueHuss Kypca "EcrecTBo3HaHHe" IOJHOCTBIO COOTBETCTBYET

TpeOOBaHUSAM CTaHAPTA.

B pesynbrate u3yueHus: IUCHUIUIMHBI CTYACHTHI JOJIKHBI:

® yMemp OPHUEHTHUPOBATHCS B COBPEMEHHBIX HAYYHBIX TOHATUSAX H HHPOpPMAIHH
€CTCCTBCHHOHAYYHOT'O COJICpKaHus; paboTaTh ¢ €CTECTBEHHOHAYYHON MH(OpMAIIUEH: BIIaJCTh
METOJIaMH TIOWCKA, BBIIEISATH CMBICIIOBYIO OCHOBY U OIICHMBATh JOCTOBEPHOCTH HH(POPMAITIH

® 3Hamp OCHOBHBIC HAYKH O MPUPOJE, UX OOIIHOCTh U OTJIMYHS; €CTECTBEHHOHAYYHBIH

METOJl TO3HAHUSI U €ro COCTaBISIONINE, EIWHCTBO 3aKOHOB TMPHUPOABI BO BceneHHOI;
B3aMMOCBSI3b MGy HAyYHBIMH OTKDPBITHSMH M Pa3BUTHEM TEXHUKH M TEXHOJIOTHH; BKIIA]
BEJIMKUX YYCHBIX B (DOpMHpOBaAHIE COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHBI MHPA;

® HOHUMAmb  CMBICT  TIOHATHUH: €CTECTBCHHOHAYYHBI ~ METOJ[  IIO3HAHWUS,
AJICKTPOMArHUTHOE TIOJIE M OJCKTPOMArHUTHBIC BOJIHBI, KBaHT, S3BOJIOIUSA BcelneHHOM,
Oompiioi B3pbiB, CoIHEYHAS] CUCTEMA, TAJIAKTHKA, IEPUOAMYECKUN 3aKOH, XUMHYECKasi CBS3b,
XUMHYECKasl  peakius, MaKpOMOJieKysia, OeJoK, Karajau3aTop, (epMeHT, KIEeTKa,
mupdepennmanus  kimetok, JHK, Bupyc, Ouosormueckas »3Boionus, OwopasHooOpasue,
OpraHu3M, MOMYJISIHS, SKocucTeMa, buocdepa;

® 00bACHAMb TIPUKIIAHOE 3HAYECHUE BAXKHEUIIIUX JOCTHXKCHHUM B 00JACTH €CTeCTBEHHBIX
HAyK JUIS: Pa3BUTHS SHEPICTHUKH, TPAHCIIOPTA U CPEJCTB CBSA3H, MOJYUYCHUS CHHTCTHYCCKUX
MaTEpHUaJIOB C 3aJlaHHBIMA CBOWCTBAMH, CO3JaHHS OMOTEXHOJIOTHA, JICUYCHUS MH(EKIIMOHHBIX
3a00JIeBaHUI, OXPAHbBI OKPYIKAIOIIEH CPEeIbl;

® @bl0gUzamb TUIOTE3bl U TpejylaraTh MyTH MX MPOBEPKH; JeaTh BHIBOJbI HAa OCHOBE
AKCIIEPUMEHTAIILHBIX JIAHHBIX, TIPEJICTABJIICHHBIX B BUC rpaduKa, TAOIHIIBI TN THAarPaMMEI;

® ucnonv3zoeams TNPUOOPETCHHBIC C€CTCCTBCHHOHAYYHBIC 3HAHWSA W yMEHHS B
MPAKTUYECKON JCSITEIIbHOCTH W TIOBCEIHEBHOW JKWU3HM JUIsl OOecTieueHus: Oe30MacHOCTH
YKU3HEJCATCIIbHOCTH, OXPAHBI 3JI0POBbSI, OKPYKAIOIICH Cpeibl, SHEProcOepeIKeHUs

IIpakTnueckas padora Ne 1.

Tema 3anamus: OCHOBBI MOJIEKYJISIPHOMH (PU3MKH U TEPMOANHAMHUKH.

Heab: Onpenenutb OCHOBHBIE MOHATHS MOJIEKYJIAPHOU (PU3UKU U TEPMOTUHAMUKHY.

Bonpocwt ona oocyyncoenusn:

ok owmE

OCHOBBI MOJIEKYJISIPHOM (DU3HKH.

OCHOBBI TEpPMOJMHAMUKH.

DKCHepUMEHTAIBHOE UCCIIEA0BAaHUE TETNIOBBIX CBOWCTB BEIIECTBA.

Hayka xak eHOMEH TyXOBHOU KYJIbTYPHI.

HayuHsblii MeTOZT 11 €ro OTIINYKE OT 3IPABOT0 CMBICTIA.

Oco0ast pob HHTEpIPETAIIMH U TOHUMAHUS B [yXOBHOU KYJIBTYpe U TYMaHUTAPHBIX HayKax.

3aoanua u eonpocel 0na (GOpMUPOGAHUA U KOHMPONA 61A0€HUA KOMNHEMEHUUAMU,

MO3BOJISIIONINE ONPEACIUTh JOCTIKEHHUE CTYIACHTOM OTAEJIbHBIX Y4YeOHBIX 3aJay, ypOBEHb
c(hOpMHUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIHH MPH H3yYEeHUH YICOHOU TEMBI:

Temwt 0oknaoos/pechepamos:

1. Hayu4HbIe peBOIIONNH U UX BIUSHUC HA (POPMHUPOBAHUE KAaPTHHBI MHpA.

2. OcoOEHHOCTH COBPEMEHHOM HAYUYHO-TEXHUYECKON PEBOJTIOIUH.

Oopa3zosameibHble MEXHOI02UU

Cemunap - ¢popMa npoBeleHUs 3aHATHSA, IIPEIOJIATAIONIAS OPraHU30BAHHOE OOCYXICHUE

IMOCTABJICHHBIX BOIIPOCOB  IJIA yFHY6HCHI/I${, CUCTEMATH3alMK MW  3aKPCIUICHUSA 3HAaHUM 11O
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paccMarpuBaeMoil  Teme€ ~ y4yeOHOM  OUCHMIUIMHBI,  TPUBHUTHUS  OOYYAIOIIMMCS  HABBIKOB
CaMOCTOSITEIIFHOTO TIOMCKA M aHaiu3a y4eOHOH uHpopMaiuu, GOPMHPOBAHUS M PA3BUTUS Y HHUX
HAYYHOTO MBIIIJICHNS, YMEHHSI BCECTOPOHHE OCMBICIIMBAThH, 00001I1aTh HanboIee CI0XKHBIE BOIPOCHI,
AKTUBHO YYacTBOBaTh B TBOPYECKOW JMCKYCCHH, JCJaTh NPABHJIbHBIC BBIBOJBI, aPTyMEHTUPOBAHO
u3jgaraTh W OTCTAaMBaTb CBOE MHEHHE. BBICTyIUIEeHHS CTYyZIE€HTOB JIOJDKHBI  COJEPXKATh
CaMOCTOSITEJIbHBIE 3JIEMEHTBI 0000IIEHNsI, BBIBO/IbI, JOCTATOUYHO M YOEIUTEIBHO apryMEHTHPOBAaHHbIE
u oOocHOBaHHbIe. Hemnp3s AOmMyckaTh MPOCTOrO MOBTOPEHUS YYEOHBIX IMOCOOMH M Y4eOHHKOB.
[IpenonaBaTens HampaBiisieT OOCYXJIE€HHE Ha PELICHHE IJIABHBIX BOIIPOCOB, HA COBMECTHBIM MOMCK
NPaBUIBHBIX BBIBOJOB. [IpyM OOJBIIOM OTKIOHEHHWH OT TEMBI, OCOOCHHO KOT/Ia CTYICHT 3aTSHYJ
BBICTYIUICHHE, OOBIYHO 11€JIeCO00pa3HO MPEepBaTh €ro U MOTPeOOBaTh, YTOOBI BHICTYHAIOIIMA TOJIOKUIT
CBOIl JanpHeHMiA muaH oTBeTa. [IpeppiBaHKe CTyI€HTOB yCTpaHsIeT J0OPOKENATENbHYI0 00CTAaHOBKY
3aHSATHS U CKOBBIBAET UX aKTUBHOCTH, TIOATOMY JI€JIaTh 3TO HY)KHO OCTOPOKHO M C OOJIBLINM TaKTOM.
BMmemarenbcTBO pyKOBOAMTENS JTOJDKHO OBITh ONpPaBJAaHHBIM M yMelbiM. OHO JOITyCTUMO JIHIIb
TOT/a, KOT/Ia CTYACHT BBICTYIAET HE IO 3aJJaHHOMY BOIIPOCY, IOBTOPSETCS, MHOTOCJIOBEH, HE MOKET
3aKOHYHTH BBICTYIIJICHHE WX JIOMyCKaeT TpyOble ommnOku. Henb3st 4acTo mpephIBaTh BHICTYMAONIIUX U
HOMpaBIsATh TYyT ke wux omubOku. Ilocne oOcyXaeHHs KaXaoro BONpOCa WM TPYIIIBI
B3aMMOCBSI3aHHBIX BOIPOCOB MpENOAaBaTeNb MODKEH Aearh 3aritodeHue. CTYIEHTHl 0XKHUIAIOT OT
HEro 0000IIeHN, HEOMPOBEP)KUMBIX TEOPETHYECKUX M TMPAKTHYECKUX BBIBOJOB, YTO IMOBBIIIAET
UHTEPEC K 3aHATHUSIM.

3aoanus 011 camocmoamenbHoil padomovt CHy0eHmMo8

BrisiBUTE conMaabHbIC YCIOBHS TeHE3MCa HAYKH.

[TokaxwuTe crienupuKy MOJEKYJIIPHOU (DU3HUKH.

Packpoiite XxapakTepuCTHKY TEPMOIUHAMUKH.

[Tokaxute OCHOBHBIE (PYHKIIMHM MOJIEKYJISIPHON (DPU3UKH U TEPMOAMHAMUKH.
OxapakTepu3yiTe yCIOBUS CTAHOBJICHUS MOJICKYJIIPHON (DU3UKH U TEPMOIMHAMHUKH.,
PackpoiiTe 0coOOeHHOCTH reHe3nca MOJISKYISIPHOW (PU3UKK U TEPMOTMHAMUKHY.
[TokaxkuTe pa3auurs MOJIEKYJISIPHON (PU3UKU U TEPMOJTUHAMUKH.

NoakwhE

Dopmbl KOHMPOSIA CAMOCHIOAMETLHOU PAOOMbL CHLYOEHM 08 — BHICTYIIJIEHHUE HAa CEMUHApE,
BBITIOJIHCHNE WHIUBUTyJTBHBIX 3aaHUH.

Dopmbl meKywie2o KOHmMpOAA 3HAHUN U OC60CHHbIX KOMNEMEHWWl — OIpPOC CTYIACHTOB IIO
COECPKAHUIO H3ydyaeMOW TeMbl. BBISBIEHHE CTENEHW M3Y4YEHUs CTYJEHTaMH OCHOBHOW H
JIOTIOJIHATEIIBHOM JIMTEPATYPBHI.

IIpakTnueckasi padora Ne 2.
Tema 3anamusn: KosieOaHus1 M BOJHBI. DJIeMEHThI KBAHTOBOH (U3UKH.
Heab: Onpenenutb OCHOBHBIE MOHATHS MOJIEKYJIAPHOU (PU3UKU U TEPMOIUHAMUKHU.

Bonpocut 0nsa oocyscoenusn:

1. PackpbITh MOHATHS: KOJICOAHHS U BOJIHBI.

2. DNeMeHTHI KBAHTOBON (PH3HKH.

3. 3aBHCHMOCTH TiepHoAa KOJICOAHMH MaTEeMaTHYECKOTO MasTHHKAa OT €ro JJIWHBI, MacChl U
aAMIUTUTY Il KOJIEOaHUIA.

4. 3HavyeHHs] CKOPOCTH PACIIPOCTPAHCHHUH 3BYKA B PA3JIMYHBIX Cpellax.

5. HayuHbIil METOM U €ro OTJIMYUE OT 37PABOTO CMBICTIA.

3adanua u 6onpocel 011 (Popmupoeanus U KOHMPONA 61A0€HUA KOMHEmeEeHUUAMU,

MIO3BOJISIFOIIME  ONPENICNIUTh JIOCTIXKCHHE CTYACHTOM OTJACIbHBIX Y4YEOHBIX 3alla4, ypOBEHb

c(hOpMHUPOBAHHOCTH KOMITOHEHTOB KOMITETEHITHH MTPH U3yYSCHUH YICOHOUN TEMBI:

Temwt 0oknaoos/pehepamos:

Hayunbie peBoitonny U UX BIUSAHUE HA (OPMHUPOBAHNE KAPTUHBI MHpA.

2. OcoOOEHHOCTH COBPEMEHHOW HAyYHO-TEXHUYECKOW PEBOIOIIHH.
Oobpazoeamenvhule mexnonozuu
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Cemunap - ¢opma npoBeeHHs] 3aHATHS, TIPEIIOTATAONIAs OPTaHU30BAHHOE OOCYXK/IEHHUE
MIOCTaBJICHHBIX BOINPOCOB ISl YIUIyOJICHWs, CHUCTEMAaTH3allMd W 3aKpeIUICHUS 3HaHWHA 110
paccMarpuBaeMoil  Teme  y4eOHOM  OUCHMIUIMHBI,  TPUBHUTHUS  OOYYAIOIIUMCS  HABBIKOB
CaMOCTOSITEJILHOTO TIOMCKa M aHaimu3a y4eOHOW uHpopMaruu, GOPMHpPOBAHUS W PA3BUTHS Y HHX
HAYYHOTO MBIIIJICHNS, YMEHHSI BCECTOPOHHE OCMBICIIMBATEH, 00001maTh HanboIee CI0KHBIE BOIPOCHI,
aKTUBHO YYacTBOBaTb B TBOPYECKOW JAMCKYCCHH, J€NaThb NMPAaBUJIbHBIE BHIBOJIbI, APTyMEHTHUPOBAHO
u3jgaraTh W OTCTAaMBaTb CBOE MHEHHE. BBICTyIUIIEeHHS CTYyIE€HTOB JOJDKHBI  CONEPXKATh
CaMOCTOSTEJIbHBIE 3JIEMEHTHI 0000IIeHNsI, BBIBO/IbI, JOCTATOUYHO M YOSIUTEIBHO apryMEHTHPOBAaHHbBIE
u oOocHOBaHHBIe. Hemnp3s J0IMycKaTh MPOCTOrO IMOBTOPEHUS YUEOHBIX IMOCOOMHA M Y4EOHHKOB.
[IpenonaBaTens HampaBiisieT OOCYXJIEHHE Ha PELICHHE IJIABHBIX BOIIPOCOB, HA COBMECTHBIM MOHMCK
NPaBUIbHBIX BBIBOJOB. [Ipyu OOJBIIOM OTKIOHEHHWH OT TEMbI, OCOOCHHO KOT/Ia CTYICHT 3aTSHYJ
BBICTYIUICHHE, OOBIYHO 11€J1IeCO00pa3HO MPEPBATh €T0 U MOTPEOOBATh, YUTOOBI BHICTYHAIOIIMA TOJIOKHIT
CBOIl JanpHeHMid minaH oTBeTa. [IpeppiBaHNe CTyIE€HTOB yCTpaHsIeT J0OPOKENATENbHYI0 00OCTAaHOBKY
3aHSATHS U CKOBBIBAET UX aKTUBHOCTH, MIOATOMY JIEJIaTh 3TO HY>KHO OCTOPOKHO M C OOJIBIINM TaKTOM.
BMmeriatenbcTBO pyKOBOAMTENS OHKHO OBITH OMpaBIaHHBIM U yMeldbiM. OHO JOMYCTUMO JIMIIb
TOT/a, KOT/Aa CTYACHT BBICTYIAET HE IO 3aJaHHOMY BOIIPOCY, IOBTOPSETCS, MHOTOCJIOBEH, HE MOKET
3aKOHYHTH BBICTYIJICHHE WM JIOMyCKaeT IpyObie ommnOku. Henb3st yacTo mpephIBaTh BHICTYAONIUX U
HOMpaBIsATE TYyT ke wux omubku. I[locme oOcyXaeHHs KaXaoro BONpOCa WM TPYIIIBI
B3aMMOCBSI3aHHBIX BOIPOCOB MpENOAaBaTeNb NODKEH Aearh 3aritodeHue. CTYIEHTHl 0XKHUIAIOT OT
HETro 0000IIeHN!, HEOMPOBEP)KUMBIX TEOPETHYECKHX M TMPAKTHYECKUX BBIBOAOB, YTO MOBBIIIAET
UHTEPEC K 3aHATHUSIM.

3adanus 011 camocmoamenbHol padomel cmyoOeHmos

BrisiBuTE conmanbHbIe yCIOBHS TeHE3MCa HAYKH.

[Tokaxkute crienupuKy KBaHTOBOU (DU3HKH.

PackpoiiTe XxapakTepuCTHKY KBAHTOBON (DH3HUKH.

[TokaxuTe OCHOBHBIE (PYHKIIMUA KBAaHTOBOH (PH3UKHU.

OxapakTepusyiTe KoneOaHus U BOJIHBI.

Packpoiite 0cOOEHHOCTH TeHe3rnca KBaHTOBOU (PH3UKH.

[TokakuTe 3aBHCHMOCTH TIepHOJa KOJeOaHW MaTeMaTUYeCKOro MasTHUKa OT €ro JUIMHBI,
MaccChl U aMIUTUTYbI KOJIeOaHuUi.

8. [TNokaxuTe 3HAUEHHS CKOPOCTH PACIIPOCTPAHCHUH 3BYKa B Pa3IMYHBIX Cpeax.

NoakrwhE

@Oprl KonmpoJjia CaAMOCHOAMETIbHOU pa6ombt cmydenmoe — BBICTYIINIICHUC HAa CCMUHAPC,
BBIITOJITHCHUC MHANBUAYAJIbHBIX 3aJaHuH.

Dopmbl meKywieco KOHmMpONA 3HAHUN U OC60CHHbIX KOMNEMEHWul — OIPOC CTYIAEHTOB IIO
COJIEP’)KAHMIO M3y4aeMOH TeMbl. BbISBIEHHME CTENEHM M3Yy4EHUs CTYyJAEHTaMH OCHOBHOW H
JIOTIOJIHATEIIBHOM JIMTEPATYPHI.

IIpakTuyeckas padora Ne 3. Tema 3anamua. OOmass u Heoprannyeckasi xumus. OCHOBHbBIE
NOHSATHS U 3aKOHbI XMMMH.

Heab: Omnpenenutrs BaXHEHIINE XUMHYECKHE CTPYKTYpPhl M HUX KOMIOHEHTBHI: XHMHUYECKUN
JJIEMEHT, TPOCTOE U  CIOXKHOE  BEUIECTBO, XHMHYECKOE  COEAMHEHHE IMOCTOSHHOTO M
nepeMeHHOro cocraBa. PaccMoTpeB 3aBUCMMOCTh XMMHUYECKUX PEAKLIMI OT YCIOBUN UX MPOTEKAHUSI.

Bonpocul ona oocyscoenusn:

[IpocToe u ci10KHOE BEIIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

DBOIIONHS ITOHATHS XUMHUYECKOT0 JIEMCHTA.

OO6m1as TuHAMHKA peakIuii XUMUUECKUX JIEMEHTOB.

Konnenmu >BOIIONMOHHON XUMHH.

Pacuetsl ¢ yyeToM 3aKOHOB COXpaHEHUSI MacChl BEUIECTB U IIOCTOSIHCTBA COCTAaBa BELIECTB.

ok~ whE



3aoanua u eonpocel Ona popmuposeanus u KOHMPONA 61A0EHUA KOMHEMEHUUAMU,
MO3BOJIAIOIIME OMPEICIIUTh JOCTHKEHUE CTYACHTOM OTHEIbHBIX YYEOHBIX 3aJad, YpOBEHb
c(OpMHPOBAHHOCTH KOMITOHEHTOB KOMIETEHINH MTPU U3yYEHUH y4EeOHOM TEMBI:

Temwt 0oxnaooe/pepepamos

Ponp anxumMnn B CTaHOBIEHNN XMMHUYECKON HAYKH.

CosHeuHas cucreMa U ee CTpyKTypa.

Ponp JlaBya3pe B CTAaHOBIECHUN COBPEMEHHON XUMUMU.

JA.N.Menzenees u CTAaHOBJIEHUE CUCTEMHOTO ITOAX0/1a B XUMUYECKOU HAyKe.

Ponb oTeuecTBEHHBIX HCCeA0BATEIEH B CTAHOBIEHUU U PA3BUTHU HAyK O 3emJle.

ANl A o

Oopa3zoeamenvHble mexHono2UU

CemMuHap-IHCIYT — WHTepaKTHUBHAas ¢opMa mnpoBedeHMs] 3aHATHA, IPEAIOJIATAOIIAS
myOoJIMyHOEe OOCYXKJIEHHE CIIOPHBIX BOINPOCOB HM3y4aeMOM TEMbl MOCJE CAEJNaHHOTO KEM-TO U3
CTYIEHTOB COOOIIEHHs (JIOKJIaaa), 9YTO PpOXKIAeT aKTUBHYIO II03HABATEIBHYIO [EATEIBHOCTh
00yJaeMbIX, a C HEW - pa3BUTHE WHUIIUATHUBBI M TBOPUECTBA, YMEHUE OTCTAaMBaTh CBOM YOCKICHMUS.
Omnupaercs Ha JOTUKY MOCJIEIOBATEIIFHO MOJICTHUPYEMBIX MPOOJIEMHBIX CUTYalUi TyTEM TTOCTAaHOBKHU
MpoOJEMHBIX BOMPOCOB WM TPEABSBICHUS TMPOOJEeMHBIX 3amad. Ha 3aHATHM TPUCYTCTBYET
CBOOOIHBIE OOMEH MHEHHSIMH. BBICTYHarommM 3aJaloTcss BOMPOCHl. KaxxaoMy CTyIeHTy maercs,
paBo B JIO0OOW MOMEHT, €ClId OH MOYeMy-JIH00 HE COTJIace€H C BBICTYMAIONIUM HWJIM JyMaeT WHade,
OCTaHOBUTHL ero. [IpemogaBaTenh aKTUBHO Y4YacTBYET B JIMCKYCCHH, MOJBOIUT HTOTH OOCYKICHUS
y4eOHBIX BOMPOCOB, MPOBOIUT pa3d0p 3aHATHS.

3adanus 011 camocmoamenbHoll padomel cmyoOeHmos

1. PackpoiiTe COOTHOIIIEHHE MOHITHI «aTOM», «MOJEKYJa», «XUMHUYECKUU DIIEMEHT)», «IIPOCTOE
BEILIECTBOY», «CJI0KHOE BEILIECTBOY.

2. JlaliTe cpaBHUTEIIBHBIN aHAJTN3 OCHOBHBIX HAIPABJIECHUH TCOPUH XUMHYECKHUX TIPOIIECCOB.

3. Tlokaxxure OCHOBHBIE 3aa4M DBOIOIMOHHON XUMUH.

4. OObBsicHUTEe, MOYEeMY YIJEpOj BBICTYyMaeT B KayeCTBO OCHOBHOTO opraHoreHa. Kakoil uHOi
XUMHYECKHIA AJIEMEHT MOT OBl 3aMEHUTH YTJIEPOJ] B POJIM BEYIErO OpraHorena’?

5. Tlokaxute cBA3b TeOpuu xumMudeckoi sBomonuu A . I1.PyaeHko ¢ Teopueit mpoucxoxXaeHHs! )KU3HU
A.N.OnapuHa.

6. Jlaiite cpaBHUTEILHBIM aHAIM3 KOHIICHIUH, OOBSCHSIONIMX CTAHOBJICHUE HBIHENTHETO OO0JHKa
36MHOM MOBEPXHOCTH.

Dopmbl KOHMPONA CAMOCHIOAMENbHOU pPAdOmMbl CMYOeHmMO6 — BBHICTYIUICHHE HAa CEMHUHape,
BBITIOJIHCHNE WHIUBUyJIbHBIX 3aaHUM.

Dopmvl meKyueco KOHMpPONA 3HAHUIL U OCE0EHHBIX KOMHEMEHWWil — OIpoC CiylmaTened o
COJCpKAHUIO W3y4aeMOW TeMbl. BBIABICHHS CTENEHW W3yYEHUS CTYICHTaMH OCHOBHOW U
JIOTIOJTHUTENBHON JIUTEPATYPHI.

HpakTnyeckas padora Ne 4. Tema 3anamua:. Ilepuognyeckuii 3akoH u Ilepuoanyeckas
cucreMa XumMu4eckux 1emenToB /.M. Menaesneesa. CTpoeHue BelecTBa.

Henb: MO3HAKOMHUTBCS C COBPEMEHHBIMU IIPEACTABICHUAMH O IMEPUOJAUYECKOM CHCTEME
xuMuuyeckux aneMeHToB J[.J1I. MenneneeBa B cBeTe y4eHHUSI O CTPOEHUHM aTOMOB U BELIECTBA;
YCTaHOBJICHHE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOEHHUS aTOMOB OOpa3yIOMIUX MX
XUMHYECKHX HJIEMEHTOB.

Bonpocsl a5 ob0cyxkaenusn:

1. CoBpeMeHHbIE MpeacTaBieHUss O CTpoeHUu aTtomMoB. CocTaB aTOMHBIX sJe€p.
N3oTomnel. [TopsaakoBbiii HOMEp JIEMEHTA - 3aps siApa €ro arOMOB.

2. CrpoeHue 371eKTPOHHBIX 000JI04YEK AaTOMOB JIEMEHTOB IIEPBBIX TPEX NEPUOAOB. DIIEKTPOHHbIE
obaka u S-, p-, d-opOutanu, GOpMbI FTEKTPOHHBIX 0OJIAKOB.

3. XapakTepucTUKa 3JEMEHTA U €ro COeJJMHEHUM Ha OCHOBE MOJIOKEHUS B MEPUOUYECKON
CHUCTEME U CTPOCHHUS aTOMA.



4. 3aBHCHMOCTh CBOWCTB XHMHUYECKHUX BEIIECTB OT CTPOCHHS aTOMOB OOpa3ymoIIuX HUX
XUMHYECKHIX 3JIEMEHTOB.

3adanua u 6onpocvl 01a (Gopmupoeanus u KOHMPOAA 61A0CHUA KOMHEMEHUUAMU,
MIO3BOJISIFOIIME  ONPENICNIUTh JIOCTIKCHHE CTYACHTOM OTJACIBHBIX Y4YEOHBIX 3alla4, ypOBEHb
c(OpMHPOBAHHOCTH KOMITOHEHTOB KOMIETEHIMH MTPH U3y4EHUH yIeOHON TEMBI:

Temul 0oxnaooe/pepepamos:

1. «OcHOBHBIC PUHIIHUITEI ATOMUCTHYECKOTO YUEHHSI O TIPHPOJIEH

2.«OKu3Hb, Kak OMOJIOTUYECKUI KPYTOBOPOT BEIIECTBY.

3. Upes3BbIuaiiHble CUTYAINH, YCIOBHO, O€3 3arpsi3HEHUS OKPY KAIOIIeH CPeIbl.

4. O 3HaYeHHH 3/I0POBbS YEIIOBEKA U 370POBOr0 00pa3a >KU3HH.

Dopmvl meKyuie2o KOHmpOoaA 3HAHUIL:

1.IIpoBepka BBIOJHEHHOTO 3a1aHHS

2.Paz00p 1OBOJOB B MOJIB3Y TOW WIJIM HHOM MTO3UIIHH.

3.011eHKa CTENeHN apTyMEHTHPOBAHHOCTH CYKICHHA.

Temul Ona camocmoamenbHO20 U3yUeHuA:

1. CoBpeMeHHBbIC MPEICTABIECHUSA O CTPOCHUU ATOMOB.
2. CocTaB aTOMHBIX s1€P.
3. U30TONHI.

4. TlopsimKOBBIA HOMED DIIEMEHTA - 3apsiJI S/Ipa €ro aTOMOB.

Konmponvnsie 6onpocot u 3a0anus 015 camocmoamenbHoil npoeepKu 3HAHUIL:

B pesynbrare u3ydyeHus TEMbl CTYAEHTHI JIOJIJKHBI:

3Hath (GOPMYJHUPOBKY MEPUOJUUYECKOTO  3aKOHa, CTPYKTYypPy MW  OCHOBHBIE
3aKOHOMEpPHOCTH mnepuoaudeckon cucreMsl J[.MI.MenneneeBa; crpoeHuMe aromMa U €ro
AJEKTPOHHBIX 000J0YEK.

YMeTh naBaTh XapaKTEPUCTUKY XMUMUUYECKUX DJIEMEHTOB TPEX NEPBBIX NMEPUOJOB U HX
COCIMHEHUH 1O MOJIO)KEHUIO B IMEPUOAUYECKOW CHUCTEME; ONPENENATh 3JIEMEHT MO €ro
AJIEKTPOHHOU (opMyJie U HA00OPOT.

Dopmbl KOHMPONIA CAMOCHOAMENbHOU PAdOmbl CmMyOeHmo6 — BBICTYIUICHUE Ha CEMUHAapeE,
BBINIOJIHEHUE WHIUBUYAJIbHBIX 3aJaHUM.

IpakTnyeckas padora Ne 5. Tema 3anamusn: Bona. PactBopbl. XuMHYecKHe peaKIuu.
Henb: NO3HAKOMUTBCS C COBPEMEHHBIMHU IIPECTABICHUAMU O PACTBOPAX M KOHLIEHTPALUAX

Bonpocsl qist 00cy:KkaeHus:

1. TlonsiTus pacTBOp, paCTBOPUTENH U PACTBOPEHHOE BEIIECTRO.

2. PacdetsI 1o onpeeieHui0 KOHIIEHTPAIH PACTBOPOB.

3. OcHOBBI cTexuoMeTpur. PacdeTsl 1o XuMu4eckuM GopMmyJiaM B ypaBHEHHUSIM.

4., DIIeKTPOIUTHYECKAsT TUCCOIMAIINS KaK 00paTUMBII ITPOIIECC.

5. Crernenp TUCCOIMAITNY, CHITBHBIE U CITA0BIC AIIEKTPOJIUTHI.

6. Jlucconmanys KUCoT, Iieroduei, coneii. CBOMCTBa HOHOB.

7. CocraBieHue peakluii COeIMHEHNUs, pa3I0KeHUs, 3aMEILIeHHUs], 0OMEHa.

8. Peakiimy mMoHHOr0 0OMEHa B pacTBOpaXx AJIEKTPOIUTOB.

9. Cocrapienne ypaBHEHHUI B MOJIEKYJIIPHON 1 MOHHOHU (popme.

10. [ToarotoBka pacTBOPOB 33JAHHOM KOHIIEHTPAIIMH B OBITY M Ha TPOU3BOJICTBE.

3adanua u 6onpocevl 0na Gopmupoeanus u KOHMPOIA 61A0CHUA KOMHEMEHUUAMU,
MO3BOJIAIOIIME OMPENEIIUTh JOCTHKEHHE CTYACHTOM OTHIEJIbHBIX Y4YEOHBIX 3ajad, YpOBEHb
c(hOopMUPOBAHHOCTH KOMIIOHEHTOB KOMITETCHIINM MPU U3YYEHUU YUeOHOUM TEMBbI:

Temwt 0oxnaooe/pehpepamos:
1. «kKopnyckynsipHasi KOHIIENIUS OMUCAHUS TIPUPOIBD».
2. «OCHOBHbIE 3aKOHBI XUMUUY.
3. «Ku3Hb, KaKk OMOJIOTHYECKUN KPYTOBOPOT BEIICCTBY.
4. «CoBpeMEHHBIE PEACTABICHUS 00 IBOJIOIUH SKU3HI.
5. «310pOBBE U pabOTOCTIOCOOHOCTDY.



6. «[IpuHIIUTIBI COBPEMEHHOIN OMO3THUKI.

7. O 3Ha4YeHUU 3]I0POBBS YEJIOBEKA U 3J0POBOr0 00pa3a KU3HH.

Dopmvl meKyuyeco KOHmMpOA 3HAHUIL:

1. TIpoBepka BBIOJHEHHOTO 33 JaHUS

2. Pa30op 10BOIOB B MOJIB3y TOW WIIM HHOM MO3UIIHH.

3. Or1leHka cTeneHu apryMeHTUPOBAHHOCTHU CY>KICHHM.

Temut Ona camocmoamenbHO20 UyUeHUuA:

1. DnekTponuTHYecKas UCCOIMAIUS KaKk 0OpaTUMBbIi TipolLiecc.

2. CteneHp 1uccOLMAlK, CUIIbHBIE U ClTa0bIe AIEKTPOJIUTHL.

Konmponvnuie éonpocel u 3a0anusn 011 camocmoamenbHoi npoeepKu 3HAHUIL:

B pe3ynbprarte u3ydeHus TEMbl CTYACHTHI JOJDKHBI:

3HaTh YTO TaKO€ pacTBOp, pAaCTBOPUTENIb M PACTBOPEHHOE BEIIECTBO;, TEOPHIO
HIEKTPOJUTUYECKONW IHCCOLUMAIMU; YCIOBHS MPOTEKAHUS PEAKIMM MOHHOIO OOMEHa JI0 KOHIIA,
oOpaTHMBbIe U HEOOPATUMbIE XUMUYECKUE PEAKITHN

YMeTh XapakTepu30BaThb CBOMCTBA KJIAaCCOB HEOPraHUYECKUX COCAMHEHUNW B CBETE
NnpeAcTaBlIeHU 00 BIIEKTPOJIUTHYECKON JUCCOLMALIMK; MPOU3BOIUTH pPaCUYEThl IO
ONPE/IETICHNIO KOHLIEHTPALlUK PACTBOPOB; BBIMOJHATh XUMUUYECKHUE OMBITHI, MOATBEPKIAOIINE
CBOMCTBA U3YYECHHBIX COCAWHEHUN, XapaKTEPU3YIOUIME CBOKWCTBA KJIACCOB HEOPTaHUUYECKHUX
COCNMHEHUN; 3alMuChIBaTh  YpPAaBHEHUsS PEaKIMii HOHHOTO OOMEHa; COCTaBJISAThH MOJHBIE U
COKpAIllCHHbIE HWOHHBIE YPABHEHHS.

Dopmbl KOHMPONA CAMOCMOAMENLHOU PAGOmMbl CMYOeHmo8 — BHICTYIUICHHE Ha CEeMMHape,

BBIIIOJIHCHHUC MHAUBUAYAJIbHBIX SaﬂaHHﬁ.

IpakTuyeckas padora Ne 6.
Tema 3anamua. Knaccupukanusi HeOPraHu4eCKHX COeIMHEHUA M UX CBOICTBA.
MeTaJuibl M HEeMeETAJLIBI.

[eab: MO3HAKOMUTHCS C COBPEMEHHBIMU TMPEJCTABICHUSMU OO0 OCHOBHBIX Kjaccax
XUMHUYECKUX COETUHEHUI.

Bonpocsl 15 ob0cy:kaeHus:

1. Knaccuduxanus ocHoBanuii 1 kuciot. CocTas.
2. X¥MHUUYeCKHE CBOMCTBA OCHOBAHWII U KUCIOT.

3. XapaKTepI/ICTI/IKa B CBCTC TCOPUU BHCKTpOHHTquCKOﬁ JUCCOIaliH CBOMCTB OCHOBHBIX KJIACCOB

HEOPraHUYECKUX COCAUHEHUN.
4. OCHOBHBIE CBOICTBA METAJUIOB ¥ HEMETAJLJIOB.

3a0anusn u 60npocvl 01a GOpMUpPOCAHUA U KOHMPONA 61A0€HUA KOMNEMmeHUUAMU,
NO3BOJIAIOIIME OMNPENCNIUTh JOCTHKEHUE CTYACHTOM OTHAEIbHBIX YYEOHBIX 3aJad, YpOBEHb
c(OpMHPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIMH MTPU N3yYeHUH y4eOHOM TeMBbI:

Temwt 0oknaooe/pehepamos:

1.«OKu3Hb, KaKk OMOTOTHYECKHUN KPYTOBOPOT BEILIECTBY.

2. «CoBpeMeHHBIC IPEACTABICHHUS 00 SBOIOLNH KUZHI.

3. «310pOBBE B PAOOTOCIIOCOOHOCTHY.

4. «TpuHIIUTIBI COBPEMEHHON OMOATHKI.

5. UpesBbIvaifHble CUTYaIMH SKOJIOIMYECKOI0 XapakTepa.

6. UpesBblyaiiHbIe CUTYAIIUH, YCIOBHO, 0€3 3arps3HEHHS OKPYIKAIOIIEH Cpebl.

7. UpesBblyailHble CUTYyaIlMH C 3arpsi3HEHUEM OKPY>KaIOIEeH Cpebl.

Dopmbl meKyuiezo KOHmpOas 3HAHUIL:

1. IlpoBepka BBINOJIHEHHOTO 3aJaHUS

2. Pa3060p 10BOOB B MOJB3Y TOM MM WHOW TO3HIINH.

3. OueHka cTeneHy apryMeHTHPOBAHHOCTH CYXJACHUH.

Temut 0na camocmoamenbHo20 U3yUeHuA:

1. Knaccudukarust ocHoBaHuit 1 KucioT. CocTas.



2. X¥MHU4YeCKHE CBOMCTBA OCHOBAHUIA U KHUCIIOT.

B pesynbprare n3ydeHust TEMbl CTYJAEHTHI JOJIKHBI:

3HaTh KJIaccU(UKAIMIO, COCTaB, XUMHUYECKHE CBOMCTBA OCHOBAHHUM U KUCIIOT.

YMeTh XapakTepHu30BaTh CBOWCTBA JIAHHBIX KJIACCOB HEOPTraHUYECKHX COCIUHEHUMU;
COCTaBJISITh TEHETUUYECKHE PAObl, 0Opa30BaHHBIC MaHHBIMHU KJacCaMH HEOPTaHWUYECKHX
COCAMHCHUI.

IIpakTu4yeckas padora Ne 7. Tema 3anamusa. OCHOBHbIE OHATUS OPraHUYECKON XMMUM
U TEOPHUsI CTPOCHHUS OPraHMYeCKUX COeIHHCHUI.

Henab: MO3HaKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU 00 OCHOBHBIX IMOJOXKEHHUAX
TEOPUU CTPOEHHUSI OpraHnueckux coeauHennii A.M.byTieposa.

Bonpocsl aJs 006cy:KaeHus:
1. Teopus xumnueckoro crpoenuss A.M.bytiepoga.

2. XMMUYECKOE CTPOEHHME KaK IOPSJOK COSIUHEHHsS M B3aMMHOIO BIMSHUS aTOMOB B
MoseKynax. CBOWCTBO aTOMOB yIiieposia 0Opa30BHIBAThH MPSMbIE, Pa3BETBICHHBIC M 3aMKHYTBIC IIEIIH,
OJIMHAPHBIE ¥ KPAaTHBIE CBSI3H.

3. I'omonorust, yriaepoaHbI CKENeT, CTPYKTypHas M NPOCTPAaHCTBEHHAs H30MEpHS,
U30MEPBI U TOMOJIOTH.

4, YIJIEPOJHBIM CKEJIET, TOMOJIOTHS, CTPYKTYypHas WM HPOCTPAHCTBEHHAs H30MEPHs,
U30MEPBI U TOMOJIOTH.

S. @YHKIMOHAIbHBIE TPYTIIBI B OPTAHUYECKUX COETUHEHUSX.
6. Knaccudukarnus opraHndecKux coeTnHEHHUH.
1. OOpa3zoBaHue OAWHAPHBIX, JABOWHBIX M TPOMHBIX YIJCPOIAHBIX CBSI3€ B CBETE

MIPECTABICHUH O THOPUIM3AINHN JICKTPOHHBIX 00JIaKOB.
3a0anus u eonpocel 014 opmuposanus u KOHMPOIA 6/1A0eHUA KOMHEMEeHUUAMU,
MO3BOJISIFOIINE OMNPEACIUTh JOCTHXKEHHUE CTYIEHTOM OTAENbHBIX Y4YEOHBIX 3ajJlad, YypOBEHb
c(hopMUPOBAaHHOCTH KOMITOHEHTOB KOMITETCHIIMH MPY U3YUECHUN YUSOHON TEMBI:

Temut 0oknaoos/peghepamos:

1. «BO3HUKHOBEHHE HKCIIEPUMEHTAILHOTO €CTECTBOSHAHMS.

2.«KoprryckyisipHasi KOHIICTIIHAS OTICAHUS TPUPOJIBI».

3.«Ku3Hb, Kak OMOJIOTUYECKUI KPYTOBOPOT BEIIECTBY.

4. «CoBpeMeHHbIE MPEACTABICHUS 00 YBOIOIUHN YKU3HU.

5. «310poBBE B PaOOTOCTIOCOOHOCTHY.

6. «[IpUHIUTIBI COBPEMEHHOM OMO3TUKH.

7. buonoruueckoe opyKHe U ero mopaxaromiie GakTopsbl.

8. O 3HaueHnH 310POBbHS YEIOBEKA U 37J0POBOTO 00pa3a KU3HHU.

Oopa3zosamenvHble mexHon02uU

JesoBasi urpa — HUHTepakTHBHasi (opmMa mnpoBelAeHHs 3aHATHS, TMPEINOIAraOMas

BOCCO3/IaHHE TPEIMETHOTO H COIMAILHOTO CONEpP)KaHUsA TPO(EeCCHOHATLHOW  JESTEIbHOCTH,
MOJCIIUPOBAHNE CHCTEM OTHOIICHHH, XapaKTePHBIX NIl JAHHOTO BUJIAa MMPAKTUKHU. SIBIISSICH CPEICTBOM
MOJICTTUPOBAHUSI  Pa3HOOOpa3HBIX  YCIOBHH  MPO(PECCHOHAIBHON  JIEATEIBHOCTH,  aCIEKTOB
YeJIOBEUECKOW aKTUBHOCTH M COLIMAJIBHOIO B3aWMOJEHCTBHUS, NIE€J0Basi UIPa BBICTYNAET U METOJIOM
MOKMICKa HOBBIX CIOCOOOB €€ BBINOJIHCHUS. B 1ermoBoil urpe oOydeHHWe YYaCTHHKOB IPOHMCXOJUT B
IIPOLIECCE COBMECTHOM JEATENBHOCTH. IIpM 3TOM KaXkzAplii pemaeT CBOK OTHEIBHYIO 3a7ady B
COOTBETCTBUU CO CBOCH POJIBIO U (QYHKITHEH. METOJT ACTOBBIX UTP MPEACTABIISICT COOOM CIEIUaTbHO
OpPraHU30BaHHYIO JAESITEIBHOCTh M0 ONEpalMOHAIN3ALUU TEOPETUUECKUX 3HAHUM, MEPEBOAY HX B
JeSTeTbHOCTHBIM KOHTEKCT.

Dopmvl meKyuie2o KOHmpOoaA 3HAHUIL:
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1.IIpoBepka BBITOJHEHHOTO 3a1aHHSI

2.Pa300p 1OBOJOB B MOJIB3y TOW WIJIM HHOM MO3UIIHH.
3.01eHKa CTENeHN apTYMEHTHPOBAHHOCTH CYKICHHIA.
Tembut Ona camocmoamenbHO20 u3y4eHusA:

1. XUMHYECKOE CTPOCHME KaK IOPSNOK COCAWHEHWs W B3aMMHOIO BIIMSHMS AaTOMOB B
MOJIEKyJIax.

2. CBOIiCTBO aTOMOB yriiepoaa 0Opa3oBbIBaTh MPSMbIE, PA3BETBICHHbBIE U 3aMKHYTbHIE LIETIH,
OJIMHAPHBIE U KPaTHBIE CBS3H.

3. KOBaJICHTHEIC CBSI3H B MOJIEKYJIAX, SP° , Sp° , Sp -THOPH/IH3IIISL.

Konmponwsnusie 6onpocel u 3a0anus 013 camocmoamenvHoil nPo6epKu 3HAHUIL:

B pesynbTare u3ydeHus TEMbl CTYACHTHI JIOJKHBI:
3HATh OCHOBHBIE TIOJIOKEHUSI TEOPHH XUMHYECKOTO CTPOCHHS OPTaHMYECKHUX BEIIECTB, TIOHSATHUS
M30MEPUH, KITACCU(PHUKAIIUIO0 OPTAHUYECKUX COSTMHEHUH.

IIpakTuyeckas padora Ne 8.
Tema 3anamus’ YTr1eBOIOPOIBI M HX NPHPOAHBIE HCTOYHUKH.

eab: MO3HAKOMUTBCS C COBPEMEHHBIMH TPEJICTABICHUSIMH O MPEICIbHBIX U HETPEICTbHBIX
YIJIEBOJIOPO/IAX.
Bonpochl 1Js1 00CyKAeHUs:

1. TlpenenbHble U HENPEAEIBHBIE YTIEBOJOPOIBL.

2. XUMHUYECKOE CTpOEHHE KakK IMOpS/IOK COCIMHEHHs M B3aMMHOTO BIMSHUS aTOMOB B
Morekysax. CBOMCTBO aTOMOB yriiepoa 0Opa3oBbIBATh MPSMbIE, PA3BETBICHHBIE U 3aMKHYTbIE LIETH,
OJIMHAPHBIE U KPaTHBIE CBS3H.

3. CTpyKTypHas U MIpOCTPAaHCTBEHHAs! H30MEPHSl YTIICBOIOPOIOB.
4. T'omonorus yriaeBo0po/ioB.

5. OOpa3zoBaHHMe OIMHAPHBIX, JBOMHBIX M TPOWHBIX YIJIEPOJHBIX CBsI3eH B  CBETE
MPEICTABICHUH O THOPUIM3AINHN JICKTPOHHBIX 00JIaKOB.
3a0anua u 6onpocel 014 opmuposanus U KOHMPOJIA 6/1A0€HUA KOMNEMmEeHUUAMU,
MO3BOJIAIONINE OTPEICIIUTh JOCTIKEHUE CTYACHTOM OTHIEIBHBIX Y4YEOHBIX 3a1a4, YpOBEHb
c(hOpMHUPOBAHHOCTH KOMITOHEHTOB KOMITETEHIIUH MPH U3yYEeHUH Y4eOHOM TeMBbI:

Temut 0oknaoos/peghepamos:

1. «BO3HUKHOBEHHE HKCIIEPUMEHTAILHOTO €CTECTBOSHAHMSI.

2.«KoprryckysipHasi KOHIIETIIIHS OTIMCAHUS TPUPOJIBI».

3.«Ku3Hb, Kak OMOJTOTUYECKUI KPYTOBOPOT BEIIECTBY.

4. «CoBpeMeHHBIE IPEACTABICHUS 00 SBOIOLNH KU3HI.

5. «310poBBE B PaOOTOCTIOCOOHOCTHY.

6. buosiormueckoe opyXue U ero nopaxaromue GakTopbl.

OopazosamenvHble mexHono2uu

JenoBasi urpa — HUHTepakTHBHasi ¢opMa NpoBedeHHs 3aHATHSI, TMPEANOIararIas
BOCCO3/IJaHME TIPEJAMETHOTO U COIMAJIBHOTO COJAEpKaHUS MPOGeCcCUOHATBHOM JeATeIbHOCTH,
MOJICTTUPOBAHUE CHCTEM OTHOIIEHHH, XapaKTEPHBIX I JAHHOTO BHJIA MIPAKTUKU. SIBISSACH CPENICTBOM
MOJCIUPOBAHUS  PA3HOOOpPA3HBIX  yCJIOBUM  MPO(EeCCUOHATBHOM  JIEATEbHOCTH,  aCIEKTOB
YEeJI0BEUYECKOW aKTUBHOCTH M COIMAIBHOTO B3aMMOJICUCTBUS, JEJIOBas Urpa BHICTYNAET U METOIOM
MOMCKAa HOBBIX CIIOCOOOB €€ BBIMONHEHHS. B 1enmoBoil urpe oOyueHne y4acTHUKOB MPOWCXOIWT B
mpoliecce COBMECTHOM aesitenbHOCTU. [Ipu 3TOM Kakabld pemiaeT CBOIO OTIEIBHYIO 3alady B
COOTBETCTBUHU CO CBOEH poJibI0 M (yHKIMEH. MeToa NeTOBbIX Urp MpEeACTaBiseT coO0i creruaibHo
OpPraHW30BaHHYIO JACSITEIBHOCTh MO OMNEpallMOHAIM3AlM TEOPETUYECKUX 3HAHUM, MEPEBOAY HX B
NEeATENLHOCTHBII KOHTEKCT.
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Dopmbl meKyuiezo KOHmMpOJs 3HAHUIL:
1. TIpoBepka BBITIOJIHEHHOTO 3a/IaHUS

2. Pa36op 10BOJIOB B MOJIB3Y TOW WJIM MHOU MTO3HIIHH.

3. OneHka CTeneHn apryMEHTHPOBAHHOCTH CYXKICHH.

Tembl 012 camocmoamesbHoO20 U3yUeHUsL:
1. XuMHUYECKOE CTPOCHHE KaK MOPSIOK COSTUHEHUSI M B3aUMHOTO BIIMSTHHSI aTOMOB B MOJICKYJIaX.
2. CBOICTBO aTOMOB yriiepojia O0Opa3oBbIBATh MPSMBIC, PA3BCTBICHHBIC M 3aMKHYTHIC IICTIH,

OJTMHAPHBIC U KPATHBIC CBSI3H.

3. KoBaJeHTHBIC CBSI3U B MOJIEKYIIAX, SP° , Sp° , S -THOPH I3

Koumponwvnuie éonpocel u 3a0anus 011 camocmoamenvbHoil NPoeepKu 3HAHUIL:

B pesynpraTe n3y4eHus TeMbl CTYACHTBI JOJIKHBI:
3HaTb OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMHUYECKOIO CTPOEHMSI OPraHUYEeCKUX BELIECTB, OHATHS
U30MEpHH, KIacCU(UKAIUIO YTIIIEBOIOPOIOB.

IIpakTnueckass padora Ne 9. Tema zanamusn. Kucaopoacoaepxamye OpraHuvdeckKue
cOoeJMHEeHHUHI.

Ieab: NO3HAKOMUTHCS C COBPEMEHHBIMH TMPEJICTABICHUSIMH O KHUCIOPOACOIACPIKAIINX
COCTMHEHMSIX.

Bonpocsl 1151 o0cyKaeHHUA:

1. Knaccudukanus KUCIOpOJICOAEpKALUX COEAMHEHUH, o0mue (opMyiibl COCTaBa, TOMOJIOTH,
XMMHYECKOE CTPOCHUE.

2. Nzomepus. CuctemaTrnyeckass HOMEHKIIaTypa.

3. X¥MHIYECKHe CBOMCTBA METAHOJIA M STAHOJA, CIOKHBIX F(UPOB, KUPOB, KAPOOHOBBIX KUCIOT,
TJIIOKO3BI, CaXapo3bl, KpaxMasa U LUEJII0I03bl.

4. Tlomy4yeHue KUCI0pOICOAEPKAIIMX COSIMHEHNH.

5. [IpaxkTuueckoe 3HaYEHNE KUCIOPOCOAEPKAIIMX COSTMHEHUI.

3a0anua u 6onpocvl 014 (QopMupoeanus u KOHMPOAA 61A0CHUA KOMHEMEHUUAMU,
MO3BOJIAIOIIME OMNPENCIIUTh JOCTHKEHHE CTYACHTOM OTHEJbHBIX YYEOHBIX 3aJad, YpOBEHb
c(OpMHPOBAHHOCTU KOMIIOHEHTOB KOMIETEHIMH MTPU N3yUYEeHUH y4EeOHOM TEeMBbI:

Temut 0oxknaoos/pepepamos:

1. «KopnyckymnsipHasi KOHIEMIUS OMUCAHUS IPUPOIBI.

2.«OCHOBHBIE 3aKOHBI XUMUH.

3. «Xu3Hb, Kak OMOJIOTHYECKUN KPYTOBOPOT BEILIECTBY.

4. «CoBpeMeHHBIE IPEACTABICHUS 00 3BOIONNH KU3HI.

5. «310poBBE U PabOTOCIIOCOOHOCTHY.

6. «[IpuHINTIBI COBPEMEHHOM OMOATUKIY.

7. Upe3BbIYaifHbIe CUTYAIMH SKOJIOTMUECKOT0 XapaKkTepa.

8. UpesBblualiHbIe CHUTYallUH C 3arpI3HEHUEM OKPYKAIOIIEH CPE/Ibl.

9. Xumuueckoe opy>Kue U ero nopaxaromnme GpaxkTopsl.

10. O 3HayeHHUH 3I0POBBS YEIOBEKA U 37J0POBOr0 00pa3a KU3HH.

Dopmbl meKyuie2o KOHmpOoas 3HAHUIL:

1.I1poBepka BBIOJHEHHOTO 3a/1aHUS

2.Pa360op OBOIOB B MOJIB3Y TOM HIIM MHOW TIO3HUIIHH.

3.011eHKa CTENeHN apryMEHTUPOBAHHOCTH CYKICHHH.

Temut 0na camocmoamenbHO20 U3yUeHuA:

1. CnupTel: HOMEHKJIATypa W romosiorudeckue psapl. Knaccudukarms. XuMudeckre CBOWCTBA
cnupToB. bronornueckoe AeCTBHE CIIUPTOB U UX MPOU3BOAHBIX.

2. DeHOoMBI: 0COOCHHOCTH CTPOSHUS W CBOKMCTB. [IpuMeHeHue criupToB U (PEHOJIOB, a TaKkKe MX
MIPOM3BOTHBIX B MEUIMHE.
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3. TlpuMeHeHne BaXHEHINIWX TPEACTABUTEICH OPraHUYECKUX COCIWHEHWH: METaHoJNa |
ATaHOMNA, CJOXKHBIX A3(PHUPOB, KHUPOB, MbLI, KapOOHOBBIX KHUCIOT, MOHOCAXapHIOB (TJIIOKO3bI),
JcaxapuioB (caxaposbl), MoJaMcaxapua0B (Kpaxmala U HeJII0JI03bl)

CTyZeHThl JIOJKHBI _YMETh. BBINOJHATh XUMHUYECKHE OIbIThI,  MOATBEPXKIAOIINE
XUMUYECKHE CBOWCTBA KHUCIOPOJACOAEPKAIIMX COCAWHEHUM; ONpPENeNaTh 10 XapaKTEPHBIM
peakuusM; NPUMEHSATh MpaBHJia OE30MACHOCTH NMpU paboTe ¢ OPraHUYECKMMH BEUIECTBAMH,
COCTAaBJIATh CTPYKTYpHBIE (JOPMYJIBI H30MEPOB; OCYIIECTBIISITh IPEBPAIEHUS; PEIIAaTh PaCUETHbIE
3a/1a4M 0 XUMUYECKUM (HOpMYJiaM U YpaBHEHUSIM.

IIpakTnyeckas padora Ne 10.

Tema 3anamus. A30Tc0nepmamne OPraHuvdeCKue COCANHCHUA. HOJII/IMepr.

Lenb: MO3HAKOMUTBCA C COBPEMEHHBIMH NPEICTABICHUAMU OO0 a30TCOAEPXKAIIMX COCIMHEHHUSX:
aMMHax, aMHUHOKHCIOTax, Oenkax. CocTaBieHHME CTPYKTYpPHBIX (OpPMYJ aMHUHOB, aMHHOKHUCIIOT,

6enkxoB. OcylecTBICHUE IPEBPALLICHUH.

Bonpocsl 15 ob0cy:kaenus:
1. CtpoeHHe BaKHEHIIMX MPECTABUTENICH OPraHUYECKUX COSAMHCHUN: aMUHOKHCIIOT, OCJIKOB.

2. benku xak onorommmMepsl. [lepBrunas, BTOpUYHAs U TPETHYHASI CTPYKTypa OEIIKOB.
3. CBolicTBa aMUHOKHCIIOT.

4. CBoiicTBa OEJIKOB: THAPOJIU3, IEHATYpaLisl, IBETHBIE PEAKIH.

5. CBoiicTBa MCKYCCTBEHHBIX M CHHTETUYECKHX TTOJIMMEPOB

3adanua u eonpocel 0na GOpMUPOGAHUA U KOHMPOAA 61A0€HUA KOMNEMEHUUAMU,
MO3BOJIAIOIIME OMPEICIUTh JOCTHKEHUE CTYACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YpOBEHb
c(OpMHPOBAHHOCTH KOMITOHEHTOB KOMIETEHINH MTPU U3yUYEHUH y4ECOHOM TEMBI:

Temul 0oxknaooe/pepepamos:

1.«OKu3Hb, KaK OMOJIOTHYECKUIT KPyTOBOPOT BEILIECTBY.

2. «310pOoBBE U PaOOTOCTIOCOOHOCTHY.

3. «[IpuHIMTIBI COBPEMEHHOM OMOATUKIY.

4.  XuMHUYECKOE OpPYKHE U ero mopaxarouiiue GakTopsbl.

5. bruonorndeckoe OpyXHe 1 ero mopaxaromune GaKkTOpHI.

6. O 3HAYCHHUH 37]0pOBbS YEIOBEKA U 3/I0POBOr0 00pasa KU3HHU.

Dopmvl meKyuie2o KOHmMpOoaA 3HAHUIL:

1.IIpoBepka BBIOJHEHHOTO 3a/1aHHs

2.Pa300p 1OBOJOB B MOJIB3y TOW WIJIM HHOM MTO3UIIHH.

3.011eHKa CTENeHN apTyMEHTHPOBAHHOCTH CYKJICHHH.

Temul Ona camocmoamenbHO20 U3yUeHUA:

1. Crpoenune amunoB. [lomyueHume aHWIMHA W3 HUTPOOEH30Ja, 3HAYEHHE B PA3BUTUH
OpPraHMYEeCKOr0 CUHTE3A.

2. CtpoeHue aMHHOKHUCIOT, UX (puznueckue cBoiicTBa. CHHTE3 MENTUIOB, UX CTPOCHHE.

3. buonoruueckoe 3Ha4YeHUE AMUHOKHUCIIOT.

4. benku xak ouonommmMepsl. CBOWCTBA OENTKOB: TUAPOIN3, ACHATYpAIHS, [IBETHBIE PEAKIIUH.

B pe3yabTaTe U3y4eHUsI TEMBbI CTYACHTHI JOJIKHBI.

3name Ha3BaHWS aMUHOB; CBOWCTBAa alM(aTUYECKHMX W apOMAaTHYECKUX aMHUHOB (aMHHA M
AQHWINMHA) U UX IPUMEHEHUE; CTPOCHHE allb(ha-aMUHOKHUCIIOT, CTPYKTYpy Oeka, CBONCTBA U 3HAUYCHUE

OEJIKOB.

Yuemso JOKa3bIBaTh HAJTMYHUEC OCHOBHBIX CBOMCTB AMHWHOB, 3aBUCUMOCTDb MCIKIY CTPOCHUCM U UX
CBOﬁCTBaMH; CpaBHHBATb CBOMCTBaA aHI/I(l)aTI/I“IeCKI/IX U  apOMAaTHYCCKHUX aMHUHOB, OOBSICHSITH
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XMMHYECKHE CBOMCTBA aMWHOKHCIOT Ha OCHOBAHWU B3aWMHOTO BIHMSHHA (DYHKIIMOHAIBHBIX TPYI
JpyT Ha JpyTa; ONpeaessATh HaJIMune OENKOBBIX COSAMHEHNH KaYeCTBEHHBIMU PEAKIIUIMHU.

IIpakTuyeckas padora Ne 11.

Tema 3anamun: XuMus U 5 KM3Hb. XUMHUS M OPraHHU3M 4YeJI0BeKa.

Heab: Onpenenuts BAUSHUE XMMHUYECKOI'O 3arpsi3HEHUSI OKPY’KaIOLIEH cpellbl Ha OpraHu3M
YeJI0BEKa U JpYyrue >KUBbIE OPraHU3Mbl; PacCMOTPETh OMOJIOTHYECKYIO CYLIHOCTh YeJIOBEKa, HO
BMECTE C TE€M II0Ka3aTh, YTO MPHUXOIMWTCS OOpamarbCs K COIHMAIbHBIM (DaKTOpaM, TaKUM, Kak
Tpy/AOBas JAESITEIbHOCTh, OOLIEHHEe M KOMMYHUKALUs, LIE€JICHAIIPABIEHHOCTh U PabOTOCIIOCOOHOCTS,
TBOPYECTBO U JIpyTrHeE.

Bonpocut onsa oocyscoenusn:

YenoBek Kak MpeIMET €CTECTBO3SHAHMS.

buonoruyeckas CymHoCTb YelOBEKa.

EauHCTBO OMOIOTHYECKOTO M COITUATBLHOTO B YEJIOBEKE.

[IpogomxaeTcs n GHoIOTUYEcKas IBOJIIOIMS YeaoBeuecTBa?

OTnuure UHIMBHUIA OT JIMYHOCTH.

[IpaBuna 3K0NIOrHYECKU TPAMOTHOTO TIOBEICHUS B OKPY>KaIOIIeH cpee.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

DBOJIIOIMS TOHSTUS OPTaHOTEHHOTO JIEMEHTA.

OreHKka BIUSHHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYIKAIOIICH Cpeabl Ha OpraHu3M 4YeJlOoBEeKa H
JIpYTUe KUBbIE OPraHU3MBI.

3a0anun u eonpocel 014 HopmuposanHus u KOHMPOIA 61A0€HUA KOMNEMEeHUUAMU,
MO3BOJISIFOIIME OMNPEACIUTh JOCTHXKEHHUE CTYIAEHTOM OTAENbHBIX Y4YeOHBIX 3aJlad, YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMI MTPH U3YYCHUH YI€OHOM TEMBI:

©CoNoO~wWNE

Temwt 0oxnaoos/pepepamos

Posb anxuMuu B CTAaHOBJIEHUM XUMUYECKOW HAYKH.

Ponp JlaBya3pe B CTAHOBJIEHUH COBPEMEHHON XUMHUH.

J..MenzeneeB 1 CTAHOBJIEHHE CUCTEMHOI'O ITOAX0/a B XUMHYECKOU HAYKE.
buonornueckoe 1 colMagbHOE B IPUPOJIE YEIOBEKA.

CraHoBJIEHHE TPYAOBOM TEOPHH aHTPOIIOTEeHE3a.

abrwbdPE

Obpaszoeamenvnbie mexnonouu

Jluckyccusi ¢ pasjeieHHeM IPyNIbl HA ONMOHMPYIOIIHME KOJJIEKTHBBI -_HHTEPAKTHBHAsA
(¢popma mnpoBeneHHs] 3aHATHA, NpPEIOIArampmias OOCYXKIACHHE CIOXKHBIX  BOMPOCOB, MPoOIEM
U3y4aeMOM TeMbI ITyTeM JIeJIeHHUs Y4eOHOM IpymIbl Ha KOJJIEKTUBbI €IMHOMBIIUIEHHUKOB. BaxkHO npu
STOM Pa3MECTUTh O00y4YaeMbIX TaK, YTOOBI MpPU OOCYKICHHWU IOCTABJICHHBIX BOIPOCOB MM ObLia
Npe/ICTaBlIeHa BO3MOXKHOCTb BHUAETH Mepes CcoO0OM MPOTHBOIMOJIOXKHBIA  KOJUIEKTHB. Poib
npernojaBaTenss B ITOT MOMEHT 3aKJIIOYaeTCs B ONPEACNICHUU pa3ddvii B OLEHKAaxX, JaHHBIX
NPECTaBUTENSIMU KOJUIEKTUBOB, TO €CTh B BBIABJICHUM HpeaMeTa AMCKyccHH. BakHbIM myTem
HOJ/IEP)KaHUs IUCKYCCHM Ha BBICOKOM HAy4YHOM YPOBHE MOXKET OBITh NMPEI0CTAaBICHNE BO3MOXKHOCTH
CTYJEHTaM HPOTHBOIOJOKHBIX KOJIJIEKTUBOB 3aJlaBaTh JPYr JApPYyry BoOmpochl. [l TOro 4toObl
JUCKYyCCHsI 1A B HYXHOM pycle, OH JOJDKEH IIOCTAHOBKOM JIONOJHUTENIBHBIX BOIPOCOB,
BBICKA3bIBAHUEM CBOEH TOYKHU 3pEHUs, MPUCOEAUHEHUEM K TOMY WJIM MHOMY MHEHHUIO KOJIJIEKTHUBOB,
MIOCTOSIHHO HANpaBJIATh HAYYHBIH CIOP CTYACHTOB B HANpaBIEHUH, OOECIIEUMBAIOIINM JIOCTHKECHUE
uenei 3ansaTus. Pazdoop 10keH nMEeTh OLIEHKY paboThl KOJUIEKTUBOB M OINPEAETICHHUE JIYUIIEeTo, IMyTeM
BBICTABJICHUSI €My OoJyiee BBICOKOH OTMETKH. B Hawane memecooOpa3HO MPEenoCTaBUTh BO3MOKHOCTh
BBICKA3aThCs "DKCIEPTHOU" Tpymme, KOTopasi, BBICIYIIAB BBICTYIUJIEHUS CIIyLIaTeNIed, OLIEHUBAET MX
IPaBOMEPHOCTH, TITyOWHY U JOKJIaIbIBAECT CBOW BBIBOJ O JIydIIeM KOJIJICKTHBE, a BCIIC/ 3a HEH caenaTh
pa30op npenogaBaTesio.

3aoanusa 0na camocmoamenvHol padomvl CnyOeHmos
1. CocraBbTe cpaBHUTEIBHYIO TaOIUIly «CBONCTBA BBICIINX )KUBOTHBIX U CBOMCTBA UEIOBEKAY.

14



2. CocTtaBbTe CpaBHUTENBHYIO TaOmuily «bronornyecknue n conuanbHble MPEANOCHUIKA CTAHOBICHHS
YEJIOBEKAY.

3. Tokaxure pa3nuuus MEXIy «4€JIOBEKOM YMEJBIMY, «UEIOBEKOM MPSMOXOSAIINMY) U «UEIOBEKOM
Pa3yMHBIMY.

4. Tloxaxure Bame oTHOmEHME K OCHOBHBIM HAEAM COIMOOHMONOTMM O TeHETUYECKOM
00yCJIOBJIEHHOCTH COLMAJILHOI'O IIOBEJICHUS YETIOBEKA.

5. KakoBa ponb Tpy/Ja B CTAHOBJIEHHUH YesloBeKa?

6. PackpoiiTe poib WiieHOpa3eNbHON peyH B MOSBICHUH Y€IOBEKa U 00IIeCTBa.

7. B yem ormnnune OMOJOTMYECKON 3BONIIOIMH OT KYJIbTYPHO-UCTOPUYECKOW SBOJIIOIMM YEJIOBEKa U
yejoBevecTBa?

Dopmpl KOHMPOAA CAMOCHMOAMENbHOU pAdomvl CMyOeHmo6 - BBHICTYIJICHHWE Ha CEMHUHape,
BBITTOJIHEHUE WH/NBUYaTbHBIX 3aaHUH.

Dopmbl meKyuwieco KOHMpONA 3HAHUN U OCB0CHHBIX KOMHEMEHYUNl — OINPOC CIyIaTeneil mo
COJICp)KAHUIO H3ydyaeMOW TeMbl. BBISBICHHS CTENEHM U3Y4YEHUs CTYJIEHTaMH OCHOBHON U
JIOTIOJTHUTEIILHOMN JTUTEPATYPHI.

OopazosamenibHble MEexXHOI02UU

CeMuHap-IMCIYT — HWHTepakTHUBHAasi ¢opMa mNpoBedeHHs] 3aHATHS, Tperoararonas
myOIMdHOe OOCYXICHHE CIOPHBIX BONPOCOB HM3Yy4aeMOW TEMBI IIOCIIEC CIACIIAHHOTO KEM-TO U3
CTYJICHTOB COOOICHHS (JOKJIama), YTO pPOXKAACT AaKTUBHYI ITO3HABATCIBHYIO JCATEIBHOCTD
00y4aeMbIX, a C HEH - pa3BUTHE MHUIIMATHUBBI U TBOPUECTBA, YMEHUE OTCTAMBaTh CBOM YOEKIECHMUS.
Ornupaercs Ha JIOTUKY MOCJIEI0BATEILHO MOJICTUPYEMBIX MPOOIEMHBIX CUTYallMi MyTeM MOCTaHOBKHU
npoOJEMHBIX BOMPOCOB WM TMPEABSIBICHUS MpoOJEeMHBIX 3anady. Ha 3aHsSTUM TPUCYTCTBYET
CBOOOIHBI OOMEH MHEHHSIMH. BbICTymarommm 3anarorcs Borpochl. KaxaoMy CTyneHTy nmaercs,
paBo B JIO0OW MOMEHT, €Clii OH MOYeMy-JIH00 HE COTJlaCeH C BBICTYMHAIOUIUM HIIM AyMaeT WHaue,
OCTaHOBUTH ero. IlpenogaBaTenb aKTUBHO Y4YacTBYeT B JHMCKYCCHH, MOJBOIUT HTOTH OOCYKICHHS
y4eOHBIX BOMPOCOB, MPOBOIAUT pa3d0p 3aHATHUS.

3aoanusa 0na camocmoamenvHoll padomvl CnyOeHmos

1. JlaliTe cpaBHUTEJBHBIN aHAJN3 OCHOBHBIX HAaIpPaBICHUIH TEOPUH XUMHUECKHUX TPOIIECCOB.

2. TlokaxuTe OCHOBHBIE 3a/1a4M 3BOJIIOIMOHHON XUMUH.

3.  OObsicHUTE, MTOYEMY YTIIEPO]] BHICTYIIAET B KAYECTBO OCHOBHOTO opraHoreHa. Kaxoi mHOM
XUMHUYECKUN 3JIEMEHT MOT Obl 3aMEHHUTb YTIIEPO B POJIM BEAYIIET0 OpraHoreHa’?

4. Tlokaxwure CBS3b TEOPHUH XUMUYECKOM 3Bomounu A.I1.PyneHko ¢ Teopueil mpoucxoxaeHus
»ku3nu A.M.Onapuna.

5. Packpoiite ponb «les-TUMOTE3bI» B Pa3BUTUU IPEACTABICHUI O Pa3BUTHU Teoc(hepHBIX
000JI0UEeK.

6. JlaiiTe CpaBHHWTENbHBIM aHAIN3 KOHICHIMKA, OOBSCHSIOIINX CTAHOBJICHHUE HBIHCITHETO
00JI1Ka 3eMHOM MMOBEPXHOCTH.

IpakTuueckasi padora Ne 12. Tema 3anamusa. Xumusi B ObITY.
Heab: M3yunTh XuMu4ecKue sIBICHUS B IPUPOJIE, B ObITY U HA IPOU3BO/ICTBE.

Bonpocwl ona oocysymcoenusn:
1. Xumudeckue sBIICHUS, IPOUCXOSIINE B IPUPOJIE.

2. X¥MHYECKUE SBJICHUS B OBITY U HA IPOU3BO/ICTBE.

3. OCHOBHBIE YPOBHHM XUMHUYECKUX CTPYKTYP.

4. O0urast AMHAMUKA peaklui XUMUYECKUX 3JIEMEHTOB.

5. Konnenuuu 3BoIIOLIMOHHON XUMUU.

3aoanus u eonpocel 0na opmupoeanusa u KOHMPONA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJIAIOIIME OMNPEICIUTh JOCTHKEHHE CTYACHTOM OTIEIbHBIX YYEOHBIX 3aJad, YpOBEHb
c(OpMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUH MTPH N3YYEHUH YI€OHOM! TEMBI:

Temwl 0oxnaooe/pepepamos
1. Ponp anxuMuu B CTAHOBJIEHUH XUMUYECKOW HAYKH.

15



ConHeyHas cucTemMa U ee CTpPyKTypa.

Ponsb JlaBya3pe B CTaHOBIEHUU COBPEMEHHONW XUMUMU.

JA.N.Menzenees u CTAHOBJIEHUE CUCTEMHOTO MTOAX0/1a B XUMUYECKOU HAYyKe.
Ponb oTeuecTBEHHBIX HCCIIe0BATEICH B CTAHOBJICHUHU U PA3BUTUU HAYK O 3eMII€.

Ok own

Oopazosamenvhble mexnonouu

CeMuHap-IMCHIYT — WHTEPAKTHUBHAsi (opMa MNpPoOBedeHHs 3aHSATHS, TIPEIIOJATAOIIAs
nyOJIMYHOE OOCYXKJCHHE CIIOPHBIX BOINPOCOB HM3Y4aeMOW TEMBI TOCJIE CHEIaHHOTO KEeM-TO U3
CTYIEHTOB COOOMmIeHHS (JIOKJIaaa), 4YTO POXKIAeT aKTUBHYIO ITO3HABATEIBHYIO JEATEIBHOCTh
o0y4JaeMbIX, a ¢ HEel - pa3BUTHE MHUIIMATUBBI ¥ TBOPUECTBA, YMCHHE OTCTaWBaTh CBOM YOCKICHUS.
Ornupaercs Ha JIOTUKY MOCIICIOBATEIILHO MOJICITUPYEMBIX MPOOIEMHBIX CUTYaIlUi IMyTEM IMOCTAaHOBKHU
NpOOJEMHBIX BOMPOCOB WM TPEABSIBICHUS NPOOJEMHBIX 3a7ad. Ha 3aHATHM NPUCYTCTBYET
CBOOOJHBI OOMEH MHECHHSIMH. BBICTYHaronmyM 3aJaroTcs BONPOChl. KaxaoMy CTyIeHTy maercs,
NpaBo B JIIOOOH MOMEHT, €CJIM OH MOYEeMY-JIMOO HE COIIACEH C BBICTYMAIOIIUM WM JTyMaeT WHAue,
OCTaHOBUTH ero. [IpemnojgaBaTeiib aKTUBHO Y4YacTBYET B JIMCKYCCHH, MOJBOIUT HTOTH OOCYKICHHS
y4eOHBIX BOTIPOCOB, TPOBOJIUT paz0oop 3aHATHSI.

3aoanus 013 camoCcmoamenbHoi padomst cCnyo0eHmos

1. JlaiiTe cpaBHUTEIbHBIN aHATN3 OCHOBHBIX HAMPABJICHUH TCOPUH XUMHUECKUX MPOIIECCOB.

2. TlokaxuTe OCHOBHBIC 3a/1a4H SBOJIOIMOHHON XUMUH.

3. OObscHuTe, MOYEMY YTIEPOJ BBICTYNAET B KAU€CTBO OCHOBHOIO opraHoreHa. Kakoil nHoi
XUMUYECKHUM 3JIEMEHT MOT Obl 3aMEHUTH YTIEPO]] B POJIU BEIYIIETO OpraHoreHa?

4. TlokaxuTte CBS3b TEOpHH XUMUYEeCKOU 3Bomonnu A.I1.PyneHnko ¢ Teopueii mporcxoxaeHus
*u3Hu A.M.Onapuna.

5. Packpoiite ponb «'es-TUMOTE3bD» B Pa3BUTHUU MPEICTABICHUN O Pa3BUTHH TeochepHBIX
000J104eK.

Dopmbl KOHMPONA CAMOCHOAMENbHOI PAOOmMbl CHYOEHMOE — BBHICTYIJICHUE HAa CEMUHAape,
BBINTOJTHEHUE UHAMBUIYaJIbHbBIX 3aIaHUM.

Dopmbl meKyuie2o KOHMpPOIA 3HAHUIL U 0C60EHHBHIX KOMNEMmeEeHYull — ONPOC CIIyLIaTesien 1mo
COAEPKAHUIO M3y4yaeMOWl TeMbl. BBISIBIECHHS CTENEHW HW3Yy4YEHUs CTYJCHTaMd OCHOBHOW WU
JIOTIOJTHUTENIbHOMN JIUTEPATYPHI.

IIpakTuyeckasi padora Ne 13.

Tema 3anamusn. Buojorusi — COBOKYIHOCTh HAYK O KMBOiIi mpupoje. MeToabl HAYYHOTO
MO3HAHMS B OMOJIOTHH.

Hean: BpisicHUTH pa3Hble YPOBHU OpraHU3alMM OMOJIOTMYECKHUX CHCTEM, HaduHas OT
MOJIEKYJISIPHO-TEHETUYECKOTO YPOBHS M 3aKaHUMBasi OMOC(EpPHBIM YPOBHEM. BBISBUTH CYIIHOCTh
MOJICKYJIIPHBIX MEXaHU3MOB HACIEJICTBEHHOCTH, OOCYXJEHHUE KOTOPHIX MPUBOJIUT K aHAIU3Y
ATUYECKHUX MPOOIIEM reHHOW WHXEHEPHUH.

Bonpocwl ona oocysycoenusn:
3HAKOMCTBO C OObEKTaMH U3yUYEHHs OMOJIOTUN
[IpenmytiecTBa 1 HEAOCTATKHU OMUCATEIBHON OUOJIOTHH.
[TonbITKM 00BICHEHUSI OCOOEHHOCTEH KUBBIX CUCTEM MEXAHUIIMCTAMU U BUTATHCTAMH.
Posnb 6€71KOB ¥ HYKJIEMHOBBIX KHCIIOT B )KUBOM OpPTaHU3ME.
YPpOBHU OpraHU3alMU B KUBBIX CUCTEMAX.
OTinune MOJEKYISIPHBIX CTPYKTYP JKUBBIX CUCTEM OT CUCTEM HEXHUBBIX.
[Ipupona Bupycos.
I'eneTnyeckast TEpPMUHOJIOTUS U CUMBOJIMKOH, pEIIEHNE TeHETUYECKUX 3a/1ay.
DTHUYeCKUe IPaHULbl IPUMEHEHUSI TCHHON MHXKEHEPUU.
10 OCHOBHBIEC TPUHIIUTIBI OMOITHKH.
3adanua u 60npocel 0aA (hopmuposanus u KOHMPONA 61A0€HUs KOMHEMEHUUAMU,
NO3BOJIAIOIIME OMNPEICIIUTh JOCTHKEHHE CTYACHTOM OTHAEIbHBIX YYEOHBIX 3aJad, YpOBEHb
c(OpMHPOBAHHOCTH KOMITOHEHTOB KOMIETEHINH TP U3y4YeHUH y4eOHOM TeMBbI:

LCoNoURWNE
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Temwt 0oknaoos/peghepamos:
1. PasBurne OMonMOrnuecKux 3HaHUU B 17 CTONETHH.
2. CTpyKTypHBIC YPOBHU KHBOW MaTEPHUHU.
3. Opraau3zanus )KUBbIX CUCTEM B CTPYKTYP.
4. DtHyeckue mpoOeMbl TCHHON HH)KEHEPHH.
OopazosamesibHble MEXHOI02UU

[esoBasi urpa — UHTepakTHBHasi (opmMa mnpoBeleHHUs 3aHATHS, MPEIOIATaAIOIIAs
BOCCO3/IaHHME TPEIMETHOTO M COIMAIBLHOTO COJEp)KaHUs NPO(EeCCHOHATBHON eI TebHOCTH,
MOJEJIUPOBAHUE CUCTEM OTHOIICHHM, XapaKTePHBIX VISl JAHHOTO BUJA MPAKTUKU. SIBISSICH CPEICTBOM
MOJICTTUPOBAHUSl  pa3HOOOpa3HBIX  YCIOBUM  MPO(PECCHOHAIBHON  NIEATEIBHOCTH,  ACIEKTOB
YEeJI0BEYECKON aKTUBHOCTH W COIMATIBHOTO B3aMMOJICUCTBHS, JEJIOBas Urpa BBICTYNAET U METOIOM
MOKCKa HOBBIX CIOCOOOB €€ BBINOJIHEHUS. B 1emoBoii urpe o0yueHue YYaCTHHKOB MPOUCXOJUT B
MpoIlecCe COBMECTHOM aesTenbHOCTU. [IpW 3TOM Kakabld pemiaeT CBOIO OTICIBHYIO 3alady B
COOTBETCTBUU CO CBOCH pOJIbI0 U (YHKIMEH. MeTol AeMOBBIX UTP MPEACTABISACT COOOM CIEIUaIbHO
OpPTraHW30BaHHYIO JCATEIBHOCTH MO OMNEpallMOHAM3AIMN TEOPETUUECKUX 3HAHUM, MEPEBOAY HUX B
JIeSITeIIbHOCTHBIA KOHTEKCT.

3aoanun 013 camocmoamenbHoll padomsl Cnyo0eHmos

1. JlaiiTe CpaBHUTEIbHBIM aHAIW3 KOHLECHIIUN TMPOMCXOXKICHHUS JKU3HU, C(HOPMHUPOBABIIMXCS B
HCTOPHH €CTECTBO3HAHUS.

2. TlpuBeauTe CpaBHUTCIIBHYIO XapaKTEPUCTUKY TCOPETHUSCKUX KOHIICTIINN B OMOJIOTHH.

3. TomymaiitTe, UMEET JIM CMBICH MMOHATUE «KBAHT KUBOW MaTEPUI»?

4. Tlokaxure, moueMy AJisi KOJUPOBAHUS OENKOB MOHAJOOMINCH KOJIOHBI, COJIEPIKALIUE UMEHHO T10
TPH a30TUCTBIX OCHOBAHMUSI.

5. CocraBbTe TaOJIMIy T€HETHYECKOTO KOJAUPOBAHUS OEIIKOB, COCTABIISIIOIIMX OCHOBY TKaHEH KUBOM
MaTEePHUH.

6. PackpoiiTe posib peruKanum, TPAHCKPHUITIIMKA U TPAHCISIIIAKA B PA3BUTHH JKUBBIX OPTaHU3MOB.

7. PackpoiiTe B3aUMOCBS3b MeTa0O0IM3Ma ¥ TOMEOCTa3a B ()YHKIIMOHUPOBAHUH KJICTOK.

8. Tlokaxure, moyemy mHpoOJIEMbI OMOITHKH OKA3bIBAIOTCS HAWOOJIeE OCTPHIMH B NPUMEHEHHH K
T€HHOW UHXKEHEpUH?

@Oprl Konmpo.Jia CaAMOCHOAMEIbHOU paﬁombt cmydeumoe - BBICTYIUICHUC Ha CCMHUHApC,
BBITTOJITHCHUC MHANBUAYAJIbHBIX 3aJIaHuM.

Dopmbl meKywieco KOHmMpOA 3HAHUIL U OC60CHHbIX KOMNEmeHWuu — OIPOC CIyIIATENeH IIo
COJICPKAHUIO H3y4yaeMOW TeMbl. BBISBIEHHUS CTENEHM U3Y4YEHUs CTYJEHTaMH OCHOBHOM U
JIOTIOJIHATEIIBHOM JINTEPATYPBHI.

IIpakTuueckasi padora Ne 14. Tema 3anamusn. Kierka.
Heab: M3yyuTh KIETOYHBIH YPOBEHb OpraHU3alMi OMOJOTUYECKUX CHUCTEM; BBIBUTH CYIIHOCTh
KJIETOYHBIX MEXAHU3MOB KHU3HEJEATCIHLHOCTH.

Bonpocut onsa oocyscoenusn:

3HaKOMCTBO C KJIeTouHOM Teopueii [lIBaHHa.

3HAKOMCTBO CO CTPOEHUEM KJIETKH.

[IpenmytiecTBa 1 HEAOCTATKH ONMCATEIHHON OMOJIOTHH.

[TonbITKH 0O0BSICHEHNS OCOOCHHOCTEH JKUBBIX CUCTEM MEXAHHUIIUCTAMU U BUTAIUCTAMH.

Ponb opraHonioB B KJIETOYHBIX MEXAHU3MaX )KHU3HEACSATEIbHOCTH.

. OcHOBHBIE IPUHITUTIEI OMOITHUKH.

3adanusa u eonpocel 011 popmuposanus u KOHMPONA 61A0eHUA KOMHEmeHUUAMU,
MO3BOJIAIOIIME OMPEICIUTh JOCTIKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3a1ad, YpOBEHb
c(hopMUPOBAaHHOCTH KOMIIOHEHTOB KOMITETEHIIUM MPY U3YYEHUU YUeOHOUM TEMBbI:

Temwt 0oknaooe/pehepamos:

1. Pa3BuTHe Guonoruyeckux 3HaHui B 17 cToneTuu.

2. CTpyKTypHBIE YPOBHH KUBOU MaTEPHH.

o~ E
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3. Opranu3anst )KUBBIX CHCTEM U CTPYKTYP.
4. DTdeckue npodieMbl FTeHHOM MHXKEHEPHUH.

Oopa3zosamenvHble MexXHON02UU

JesioBasi urpa — MHTepakTHBHasA GopMa NpoBeJeHUs 3aHATHS, IPEANOIararoLas BOCCO3JaHue
IPEJMETHOTO U COLMAIBHOIO COJAEP)KaHUS NPO(PECCHOHATIBHON NEATENIBHOCTH, MOJAEIMPOBAHNE
CUCTEM OTHOILIEHUH, XapaKTEPHBIX Ul JAHHOTO BU/IA MPAKTUKU. SIBISAACH CPEACTBOM MOJIEIMPOBAHUS
pa3sHOOOpa3HbIX yCIOBHH MPO(ECCHOHATBHON AEATEIbHOCTH, ACIIEKTOB YEJIOBEUYECKON aKTUBHOCTH U
COLIMAJILHOTO B3aWMOJICUCTBHUSA, JI€NIOBas Mrpa BBICTYNAE€T M METOJOM IOMCKA HOBBIX CIIOCOOOB €€
BHITIOJIHEHMs. B nenoBoit urpe oOydeHHE Y4YaCTHUKOB IPOUCXOIUT B TIPOIECCE COBMECTHOM
JeATeIbHOCTH. [Ipr 3TOM KaXKIplil pelaeT CBOK OTAEIBHYIO 3aa4y B COOTBETCTBUU CO CBOEU POJIBIO
u pyHkued. MeTo AeT0BBIX UIP HPEACTaBIsIET cO00H crenuaibHO OPraHN30BaHHYIO e TeIbHOCTh
10 OIIEpALMOHAIN3ALMN TEOPETUYECKUX 3HAHMM, IEPEBOY UX B JEATEIBHOCTHBIA KOHTEKCT.

3aoanua ona camocmoamenvHoll padomvl CnyOeHmos

1. Jaiite cpaBHUTENbHBIA aHAINW3 KOHICHIUH TMPOUCXOXKICHUS >KU3HU, CPOPMHUPOBABIINXCS B
HCTOPHH €CTECTBO3HAHUSI.

2. IlpuBenute CpaBHUTEIBHYIO XapaKTEPUCTHKY TEOPETUUECKUX KOHIICTIINI B OMOJIOTHH.

3. Tlokaxxute MUPOBO33PEHUYECKYIO POJIb OTKPHITUS PACTUTEIBHBIX M YKUBOTHBIX KJIETOK.

4. CocTaBbT€ CpPABHUTEIBHYIO CXEMY pPACTUTENBHOM M IKUBOTHOM KiI€TKH. KakoBbI OCHOBHBIE
pa3iauurs MeX1y HUMU?

5. Tokaxwure, moyemy asi KOXUPOBAHMS OEIKOB MOHAIOOMINCH KOJOHBI, COJAEpKAIINE HMEHHO TI0
TPU a30TUCTBIX OCHOBaHUs. CocTaBbTe TaOIMIly T€HETHYECKOTO KOJIMPOBaHHs OEJIKOB, COCTABIISIOIINX
OCHOBY TKaHEH KMBOW MATEPHUHU.

6. PackpoiiTe B3auMOCBsI3b MeTab0IM3Ma U TOMEOCTa3a B (YHKIIHOHUPOBAHUH KJIETOK.

7. OmnucaHue MUKPOIIPENapaToB KIETOK PACTEHUH.

8. CpaBHEHHE CTPOCHUS KJIETOK PACTEHUH M KUBOTHBIX IO TOTOBBIM MUKpPOIIpENaparam.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU padomvl CmMYOeHmoE - BBICTYIUIEHUE Ha CEMMHape,
BBIIIOJIHEHUE WH/IMBUYaIbHBIX 3a1aHUM.

Dopmbl meKyuieco KOHmMpOa 3HAHUIL U OC60CHHBLIX KOMHEMEHYull — OIPOC CIyIlaTesed Io
CONCP)KAHUIO H3y4aeMOW TEMbl. DBBIABICHHS CTENEHM U3Y4YEHUS CTYJEHTaMM OCHOBHOM U
JIOTIOJIHUTEJIbHOM JIUTEPATYPHI.

IIpakTuyeckasi padora Ne 15,

Tema 3anamusn’. IKOCUCTEMBI.

Heab: 06cyauTh ocHOBHBIE TpUHIMIBEI yueHUs: B.W. BepHanckoro u moka3ath UX 3Ha4eHHUE JTHS
peLIeHHs] COBPEMEHHBIX MPOOJIEM HKOJIOTUH.

Bonpocwt ona oocysycoenusn:

Omnpenenenne 6uochepsr B.1. Beprnaackum.

Pounb sxuBOTO, GMOKOCHOTO M KOCHOTO BelecTBa B brocdepe.

BoznukHOBeHne HOoOChephl. [lesTenbHOCTh pa3yma 4eloBeYecTBa Kak reoorndeckast Cuia.
CBs3b 9K0JIOTHU C OMOJIOTHEN U JPYTUMU HAYKaMHU.

. CoBpeMeHHBbIE TPOOIEMbI SKOJIOTUH.

3aoanua u eonpocel Ona popmuposeanua u KOHMPONA 61A0EHUA KOMHEMEHUUAMU,
MO3BOJIAIOIIME OMPEICIUTh JOCTHKEHUE CTYACHTOM OTHIEJIbHBIX YYEOHBIX 3aJad, YpOBEHb
c(OpMHPOBAHHOCTH KOMITOHEHTOB KOMIETEHINH TP N3y4YE€HUH Y4€OHOM TEMBI:

Temwt 0oknadoe/pehepamos:

1. VYuenue B.U. Beprajackoro o Hoocdepe.

2. TexHonmormyeckue HKOHOMHYECKME M COLMAJIbHBIE MEpbl [0 COXPAaHEHHIO OKPY’Karolel
CpeJibl.

ARl A o
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3. buomornyeckast ¥ SKOJIOTHYECKast STUKA.
4. Jle Pya u Teiisap ae lllapnen o Hoocdhepe.
5. Dkonormyueckue mpoOJIeMbl B HCCeN0BaHUsX PuMckoro kiryoa.

OopazosamesibHble MEXHOI02UU

YueOHo-TeopeTnueckasi KOH(epeHIIUA — MHTePAKTUBHAsA ()opMa NMPOBedeHUS 3aAHATHS,
Mpearnoiararoiias coOpaHue CTYJIEHTOB Il OOCYXICHHS BOIIPOCOB TEMbI 3aHATHS. B xome
00CyXJIeHUsI BOTIPOCOB TPETOAaBaTENb JIOJDKEH YUUTh CTY/IEHTOB BECTH HAYUYHBIH CIOpP, KOTOPBIM HE
JIOJDKEH TepepacTaTh BO B3aWMHbIC OOBHUHEHUS. JIMUHBIM MPUMEPOM OH MOXET IOKa3aTh, 4YTO B
JTUCKYCCHM TIOOSXKIaeT MATKas MaHepa, JIMIIEHHas KaTerOpUYHOCTH M arpeccuBHOCcTU. M1 HA000poT,
TOT HE JOCTHraeT ycClexa, KTO HCMOJIb3YyeT MOBBIIIEHHBIM TOH M SMOIMHM BMECTO YOEIUTEIbHBIX,
JJAKOHUYHBIX U OOBbEKTHBHBIX JOBOAOB. DaKT 3BPUCTHUECKOTO MPOIIECCa PEIICHHUS 3a/1a4 MOXKET OBITh
0XapakTEepU30BaH CIEAYIOIIMMH MOMEHTaMH: 1) o0ydyaeMbIM HEU3BECTEH CHOCOO0 pelieHust; 2) MmouckKk
pEIIeHUsT OCYIIECTBISICTCS] B AMHAMHYHOW OOCTaHOBKE, T.€. B 30HE C "TOJIBWKHBIMU' TpaHUIIAMH
HCXOJIHOTO 3aJlaHus; 3) XapaKTep pelIeHUs WHTEPIOJSPHBIM - pelIeHHe 3a7aud He TpeOyeT HOBBIX
MCTOPUKO-HAYYHBIX U MEKIUCUUIUIMHAPHBIX 3HAHUM, CBEJeHUI; 4) IpoLIecC MOUCKa XapaKTepru3yeTcs
HEYETKOCTBIO €ro ajroputMa. lIpemogaBarenb akKTUBHO y4YacTBYET B JUCKYCCHUM, TIOJIBOJUT UTOTH
00CYX/I€HHUS BOIIPOCOB, IPOBOIUT Pa300p 3aHATHSL.

3aoanun 013 camocmoamenbHoi padomsl CHyo0eHmos

1. Tlokaxute oTiMuue mnpenacTaBieHuid o Ouocdepe B.M.Bephaackoro oT mpeapiaymux
IIPEACTABICHUN O €JUHCTBE KUBON IPUPOJIBI.

2. Kakue B3aMOCBSI3H )KMBOT'O U KOCHOTO BelllecTBa BoijieaeHbl B.1.Bepunaackum?

3. KaxoBbI OCHOBHBIE OTIHYMS KUBOTO BEIIECTBA OT KOCHOTO BemecTBa?

4. B ueMm mpuHUUMIUANbHOE OTiIMYUE uaei o Hooochepe B.M.Bepuaackoro, ¢ ogHol cTopoHsl, u Jle
Pyau T. ne lllapnena — ¢ apyroit?

CocTaBbTe cxeMy KpyroBOpOTa XUMHYECKHX BEIIeCTB B Onocdepe (1Mo BeIOOpY).

KakoBa reonoruueckas poJib *KHBOT'O BellleCTBa?

Kak m3mensutach poib denoBeka B Ouocgepe?

ConocraBbTe MPOLECCHI CTAHOBIIEHUS! OMOC(hEPbI M CTAHOBIIEHUS HOOC(HEPHI.

B uem 3akmouaercs omimamne 6uocdepsl ot 3kochepni?

10. [daiiTe xapaKTepUCTHUKY OCHOBHBIX TPO(PUUECKUX LIECTICH.

11. O6wscHUTE, TOUEMyY peabHbIe Tpo(HudecKne enu UMEroT He Oornee 4 — 5 3BeHbeB?

12. PackpoiiTe 0OCHOBHbIE MPOOIEMBI COLIMATLHON HKOJIOTUH.

13. Iokaxxute pons Pumckoro xiry6a B MOHUMaHWU W CTAHOBJICHWH OCHOBHBIX MPOOJIEM COLMAIBHOM
SKOJIOTHH.

14. Cobmroienue npaBuil MOBEACHUS B IPUPOJE, OEpEeKHOE OTHOIICHUIO K OMOJIOTMYECKUM 00bEKTaM
(pacTeHHsIM 1 )KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHa.

LN U

Dopmpl  KORMPONA CAMOCMOAMENbHOI pPAdOmyl cmyOeHmog — BHICTYIUIEHHE Ha CEeMUHape,
BBITTOJIHEHNE WH/IWBUTYaTbHBIX 3aaHUH.

Dopmbl meKyujeco KOHMpPONA 3HAHUIL U OCB0EHHBIX KOMREmeHYull — ONPOC CIylaTesned Mo
COJICP)KAHMIO M3y4aeMOW TeMbl. BBISBICHHS CTENCHH W3YyYCHUS CTYICHTAaMH OCHOBHOW U
JIOTIOJTHUTENLHOMN JTUTEPATYPHI.

CemuHap-npecc-koHpepeHIus.

3ako4YeHue

,HI/ICI_II/IHJII/IHBI, II0 KOTOPBIM IUIAHUPYIOTCA IPAKTUYCCKUX pa6OTI)I H KOJIHNYCCTBO YaCOB,
OTBOAMMOC Ha UX BBIINIOJIHCHHUEC, OIMPCACIIAIOTCA pa60q1/1M y‘-I€6HI>IM IIJIAaHOM.

HpI/I IJTAaHUPOBAHHUHU COCTaBa U COACPNKAHUA IMPAKTHICCKUX pa60T CIEAYyET UCXOJUTh U3 TOrO,
YTO MPAKTUYCCKUEC pa6OTBI HUMCIOT CICAYIOMIMUEC BEAYIITNEC TUIAKTHICCKUEC LICIIN:
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- TMOATBEpPXKJIEHHWE M IMPOBEPKA CYLIECTBEHHBIX TEOPETUYECKUX IIOJOKEHUH (3aKOHOB,
3aBUCHUMOCTEH), M TOATOMY HPEUMYIIECTBEHHOE MECTO 3aHHMAIOT MPU HU3YYEHUU JTUCLMILIUH
MaTEMaTUYECKOr0 1 OOILEro €CTECTBEHHOHAYYHOTI'0, 00IIEeNPO(heCCHOHATIBHOIO IIUKIIOB;

- (opMHpOBaHUE TMPAKTHUYECKUX YMEHHUH — MPO(ECCHOHAIBLHBIX (BBITOJIHATH ONPEICICHHBIC
NEHCTBUS, OIepariiy, HEOOXOAMMBIE B TIOCICAYIONIEM B MPOQPECCHOHATBHON IEATEIBHOCTH) WU
y4eOHBIX (pemiarh 3aauu 1mo Ouosioruu, (QU3MKe, XUMHUU H Jp.), HEOOXOJAUMBIX B TOCIEAYIOIICH
y4eOHOM eI TeIIbHOCTH;

-IIPaKTUYECKUE  pabOThl  3aHMMAOT  MPCUMYIICCTBEHHOE  MECTO  TpU  HM3yYCHUU
001enpoheCCUOHAIBHBIX U CTICIIHATIBHBIX TUCIUILIVH.

[Tpu BBITOTHEHNUN MPAKTHYECKUX PAOOT ydalMecs OBJIAEBAIOT NEPBOHAYAIBHBIMUA YMEHHUSIMU
Y HaBBIKAMM, KOTOPBIE B TaJIbHEHIIEM 3aKPEILIIOTCS.

Hapsiny ¢ dopMupoBanreM yMEHHII ¥ HaBBIKOB B MPOLIECCE BHITIOJHEHHS MPAKTUYECKUX padboT
00001IAI0TCS, CUCTEMATU3UPYIOTCS, YIIYOJSIOTCS M KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HaHUS,
BbIpa0aThIBAETCSI CIIOCOOHOCTh M T'OTOBHOCTH HCIIOJIb30BAaTh TEOPETHMYECKUE 3HAHUS HA MPAKTHUKE,
Pa3BUBAIOTCS] UHTEIUIEKTyaJIbHbIE YMEHUS.

IIpunoxkenns K NPpaKTH4YeCKUM padoTam
CTpoeHue KJIETKH.
eab padoThi:
1.PaccMoTpeTh cTpoeHHe KIETKH U CTPOCHUE OPTaHOUIOB KICTKH.
2.3apucoBath B TETPab.
3. PaccMOTpeTh CTpOE€HHE OPraHOMAO0B KJIETKU
4. BBIACHUTB, HCIIONB3YsI TEOPETUICCKUI MaTeprall (DyHKITUU OPTaHOMIOB.
5. Cnenath BBIBOJEI.
O6opynoBanue: yIeOHUK, TETPalh, KAHIIEIIPCKUE MPUHAIIICKHOCTH, TAOJIHIIBI, TIAKATHI.
Brimonnenune paboThI:
1.VI3yyeHne TEOpEeTHUECKOTo MaTepHaa.
2.Pabota ¢ pucyHKaMu ¥ TaOJIMIIaMHU.
3.BeiBOAEL.

20



Puc. 11. Knem

1~ n1asMaTuyeckas membpana; 2
puons; 4 —

Ka nox DNeKTPOHHBIM MUKDPOCKOIOM.

MeXKJIeTOYHOe HDOCTp&HCTBO;

3HJ(0M83M&TK‘!€CKM

ceTb; 3 — penr-
THHOUHMTO3HEIN KaHa;

peimko; 10 — spepHas

3

; § — mpos 9
OIBAM;
6 — NMHONMTOZHEIA MySBIDEK; 7 i xommexc Toxb 12 — mﬂoﬂ%

HaumeHnoBanue opranouia

Crpoenue

QyHKIUH
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I'EHETUKA

I'eneTH4yeckasi TEPMHHOJIOTUS M CHMBOJIMKA.

e padoThi:
1.3HaKOMCTBO C T€HETHUECKOU TEPMUHOJIOTHECH M CUMBOJIUKOM.
2.3anoJIHEHUE TaOJIHIIBI.
3.BeIBOLL.
Ob6opynoBanue: TabIHIBI, y4eOHUK, KAaHIETIIPCKUE PUHAIICKHOCTH.
BbinoJsiHenue padoTsi:
1. 3HaKOMCTBO C F'€HETUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM.
2. 3amnonHeHne TaOIUIIbI.

3. BeIBOABI.

HaumeHoBaHHMe TepMUHA WM CUMBOJIA OO0o3HavueHHWEe CHMBOJA MM KpaTKoe
omnpe/ielICHue TePMUHA.

1.

2.

3.

4,

5.

6.

7.

7.

8.

9.

10.

CocraB/ieHHe NPOCTEHIIUX CXeM MOHOTMOPHIHOIO U JUTHOPHUIHOIO CKPeIMBAHMS.
Iens: Hayuntbes cocTaBiATh MpoCTEHINE CXeMbl MOHOTHOPHUIHOTO M OMTHOPUIHOTO
CKpCIIBaHHUS.
O6opynoBanwue: TabuuIlbl, CXeMbl, ydeOHbIE TOCOOUS, KAaHIIEIAPCKUE TPUHAIIC)KHOCTH.
Brinonnenue paboThl:
1. H3ydeHue TeOpeTHUECKOTO MaTepuaa
2. CocraBieHHE CXeM MOHOTHOPHIHOTO CKPEIBAHHUS
3. CocraBneHne cxeM AUTHOPUIHOTO CKPEIIUBAHUSI.
4.  BsIBojBI 110 paboTe.
P: Qaax T Aa
rameTsl: (a) (A) (a)
Fi: Aa, aa,

rae: A — reH NOJUIAKTUIINKU, 8 — HOPMaJIbHBIH I'eH.

P QATAxTGATA
HEeCTphIC IeCTphIC
rametsl: (A7) (A) (A7) (A)
Fi: 1IATAT: 2 AT A 1AA

YepHbI€ MecTpbie Oembie

22



P: QATAxTAYA
MNECTPBIC TECTPHIC
ramets: (A*) (A) (A7) (A)
Fi: 1IATAT 2 AT A 1AA

YepHbIe MecTpbie Oesbie

PP QATAxTGATA
HECTpbIC MEeCTPhIC
ramets: (A*) (A) (A7) (A)
= 1IATAT 2 AT A 1AA

YepHbIE TIECTPhIC OeIblie

Pemrenne reneTnuecKux 3aaad.

Lens paboTter: HayunTthes pemaTts 3aa9u, UCTIONB3Ys 3HAHHS 3aKOHOB TCHETHKH.
O6opynoBaHue: YUeOHUK, METOIUYCCKUE PEKOMEHIAIMH K PEIICHUIO 3a/1a4 10 TCHETHUKH,
KaHIIEIISIPCKUE TPUHAIIICKHOCTH.
BrinonaeHne paboThl:
1. H3ydeHue TEOPETHUECKOTO MaTepuaia
2. H3ydeHne METOIMYECKOTO MOCOOUS
3.  BrmBombl

3agaya 1.V uenoBeka reH MOJUIAKTWIMM (MHOTOMAJIOCTH) JOMHUHUPYET HaJ HOPMaJbHBIM
CTPOEHUEM KHUCTU. Y JKEHbl KHCTb HOPMAaJIbHAs, MY’ TIETEpO3UIOTEH IO TEHY MOJUAAKTHIINY.

Omnpenenute BEpOSTHOCTh POXKACHUS B 3TOW CEMbE MHOTOIIAJIOTO peOeHKa.

Pemenne »TOM 3a7aum HAuMHAETCS C 3alMCH €€ YCIOBHS W 0003HAUYEHUS TEHOB. 3aTeM
onpeAensatoTcs (MPEANoNIOKUTENBLHO) TEHOTUIIBI poAUTeNeH. ['eHOTUIT My>ka U3BECTEH, T€HOTHIT SKEHbI
JIETKO YCTAaHOBUTH IO (DEHOTUITY — OHA HOCUTEJIbHUIIA PELIECCUBHOIO IPU3HAKA, 3HAYUT, TOMO3UIOTHA
II0 COOTBETCTBYIOLIEMY reHy. Creayromuil 3Tan — HamucaHue 3HayeHui ramet. Crenyer oOpaTuTh
BHUMaHUE Ha TO, YTO TOMO3UTOTHBIA OpraHU3M 00pa3yeT OJMH THUIl TaMeT, MO3TOMY HEPEIKO
BCTpEYalolleecss HAIMCAaHWE B OTOM ClIy4ae JBYX OJMHAKOBBIX TIaMET HE HMEET CMBICIA.
['etepo3uroTHelii opranuszM ¢opmupyer aBa tumna ramer. CoeluHEHHE TameT CIy4yailHO, MOITOMY

MOSIBJIEHUE ABYX TUIIOB 3UTOT paBHOBEPOSATHO: 1:1.
Pewenne.

P: Q aax T Aa
TaMeThI: (a) (A) (a)
Fi: Aa, aa,

rje: A — IeH NOoJUJIaKTUINHU, & — HOPMaJIbHBIN I'eH.
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OTBeT: BEpOATHOCTH POXKIACHUS MHOTOMAIOro pedeHka cocrapmusieT mpumepHo 50%.

OOpatuTe Balle BHUMaHHE Ha HEJOIMYCTUMOCTh JaBaTh OTBET B Takou (popme: «OauH peOeHOK B
CEeMbE POIUTCS HOPMAJbHBIM W OAWH MHOTOManbIM» win eme xyxke: «llepBerii pebeHok Oyner
MHOTrONaJIbIM, @ BTOPOM HOpMasbHbIM». CKOJBKO M KaKMX JIeTel OyJeT y CynmpyroB, TOYHO CKa3aTh

HEJIb3sl, I0ITOMY HE00X0AMMO ONEpUPOBATh OHATUEM BEPOSTHOCTH.

B ycnoBuu 3a1auu Ha onpejejieHHe reHOTHIA JOJDKHA COICPIKATHCS MH(POPMAIIHS:
— 0 XapakTepe HaclieI0OBaHUs IPU3HAKA;
— 0 (heHOTHITAX POAUTEIICH;
— 0 TEHOTHUIIaX TTOTOMCTBA (IIPSIMO HJTH KOCBEHHO).

Bonpoc Taxoii 3a1aun TpeOyeT XapakTepUCTUKN T€HOTHIA OAHOTO WK 000MX POJIUTENCH.

3agaya 2.Y HOpPOK KOpMYHEBas OKpacka Mexa JTOMHUHUPYeT Haj roiyOoil. CkpecTuiu
KOPUYHEBYIO CAMKY C CaMIIOM rosiyooi okpacku. Cpeay MOTOMCTBA JIBa IIEHKA KOPUYHEBBIX U OJIMH

roxy6oi. YnucromopoaHa au camka?

3anuchiBaeéM yCIIOBUE 3a/1a4d, BBOJS O0OO3HAUEHUs IreHOB. PelieHne HauMHaeM C COCTaBICHUS
cxembl ckperuBanus. CaMka 00J1a/1aeT JOMHUHAHTHBIM pu3HakoM. OHa MOKET ObITh Kak roMo- (AA),
TaKk M rerepo3uroTHoi (Aa). HeonpeneneHHocTh TeHOTHIA o0o3HauaeM A . Camer] ¢ perecCHBHBIM
MIPU3HAKOM T'OMO3HUI'OTEH IT0 COOTBETCTBYIOIIEMY I'eHy — aa. [I0TOMKHM ¢ KOpUYHEBOUM OKpAacKOW Mexa
HacJIeI0BaJIM 3TOT I'eH OT MaTepH, a OT OTLa — I'eH rojly0oi OKpacKu, CIe10BaTEIbHO, UX T€HOTHIIbI
reTepo3uroTHel. [lo TeHOTHMYy KOPHWYHEBBIX IIEHKOB YCTAaHOBUTH TI'€HOTUII MaTepud HEBO3MOXKHO.
lomy6oit meHOK OT KaXJ0Tro M3 poAWTENeH MOJMy4H reH roiry0oil okpacku. CrenoBaTeNnbHO, MaTh

reTEPO3UTOTHA (HEUUCTONIOPOAHA).
Pemenue.

P: Q Aax T aa
TaMeThI: (A) (a) (a)
Fi: lAa:laa,

['me: A — reH KOpHYHEBOI OKpacCKH MeXa, a — T'eH TOITy00l OKPAacKH Mexa.
OTBeT: TeHOTHIl CaMKH — Aa, TO €CTh OHA HEUHUCTONIOPOIHA.

B ycioBusix 3a1a4 Ha yCTAHOBJICHHE XapaKTepPa HACJIe10BaHUs [IPU3HAKA!
— TMPeATIaraloTCs TOIBKO (PEHOTHITBI CIETYIOMUX APYT 32 IPYTOM ITOKOJIEHHH (TO €CTh (PeHOTHITHI

ponutenei u (HEHOTHITBI TOTOMCTBA);
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— COACPKUTCA KOJIMYCCTBCHHAA XaPAKTCPUCTHKA ITIOTOMCTBA.

B Bonpoce Takoii 3agaun TpeOyeTcsi yCTAHOBUTH XapaKTep HACIEAOBaHH ITPU3HAKA.

3agaua 3. CkpecTuiu NecTphIX NeTyxa u Kypuiy. [loxyuwin 26 nectpoix, 12 yepHsix u 13

OenbIx pILIAT. Kak Hacmeayercs: okpacka onepeHus y Kyp?

[Ipu pemennu 3TOM 3a1a4yMl JIOTUKA PAcCyXACHHUS MOXKET ObITh cienyromei. Pacuienyienue B
MOTOMCTBE CBUJETENILCTBYET O IeTepO3UroTHOCTU poauteneid. CooTHomenue Omuskoe k 1 : 2 : 1
TOBOPHUT O T€TEPO3UTOTHOCTH IO OJIHOM mape reHoB. CoriacHo noixy4deHHbIM foisM (1/4 Gensle, 1/2
nectpele, 1/4 dYepHble), yepHble M O€Jble LBIIIATa TOMO3UTOTHBI, a MECTPble TI'€TePO3UTOTHBI.
O603HaueHue reHOB ¥ T€HOTHUIIOB C MOCIEAYIOIIUM COCTABICHUEM CXEMbl CKpPEIIMBAHUS TIOKA3bIBAET,

YTO CAEIaHHBIN BBIBOJI COOTBETCTBYET PE3yJIbTaTy CKPEIIUBAHUA.
Pemenne.

P YATAxTA’A
MECTPBIC TICCTPLBIC
raMeThbl: (A7) (A) (A") (A)
= 1IATAT 2 AT A 1AA

YepHbIe MecTpbie Oesbie

OTBeT: OKpacka OnepeHus y Kyp OnpeneisieTcs mapon nojyJOMUHAHTHBIX T€HOB, KaXIbli 13
KOTOPBIX 00yCIIaBIMBAET OEJbI WIIM YEPHBIN I[BET,  BMECTE OHH KOHTPOIHPYIOT PA3BUTHE MIECTPOTO

OTIEPEHUS.

3agaua 4.

P @ 1
F, E

100%

1. Kakas okpacka mepcTa y KpoJIMKOB JOMUHUPYET?
2. KakoBBI TEHOTHITHI POAUTENEH M THOPHIOB MIEPBOTO MOKOJICHUS 110 MPU3HAKY OKPACKHU IIEPCTH?

3. Kakue reHeTHUeCKre 3aKOHOMEPHOCTH TTPOSIBIISTIOTCS TP TaKOW THOPHUIU3ann?
OTBETHI.

1. loMuHHpYET TeMHas OKpacKa MIePCTH.

2.P: AAxaa; F;: Aa
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3. MuI Ha6J'IIOILaCM IMPOSABJICHUS IIPABHUJI JOMUHHUPOBAHUSA IIPU3HAKOB U e,HI/IHOO6pa3I/I$I IepBoro

ITOKOJICHMUA.

PucyHku MOTYT OBITh CXeMaTHYHBIMHU.

3amaua 5.
P: O % )
F: Q0
10094
.. 000
THOG 2504

1. Kakast ¢popma mutoma Tomara (IapoBHIHAS WIIA TPYIIEBUIHAS ) TOMHUHHUPYET?
2. KakoBbI TeHOTHIBI poanuTeNneit u THOpuaoB 1 1 2 nmokoseHus?
3. Kakue reHeTndyeckre 3aKOHOMEPHOCTH, OTKPBIThIE MeHeNeM, IPOSBISIOTCS TIPU TaKOH

rudpuIU3amn?
OTBETHI.

1. JloMuHUpYeT 11apoBuIHas GopMa Iuioja.
2.P:aax AA; F1: Aa; F,: 25% AA, 50% Aa, 25% aa.
3. 3aKoHBI eTMHO00pa3usi THOpUIOB repBoro mokoseHus (I 3axkor Menzens) u 3akoH pacmieruieHus (11

3aKoH Menpens).

2. 3agaua 7.
P. O
o ® o0
3 AT 1496 379 129
4, 1. KakoBbl reHOTHIIBI poauTENeil U THOPUAOB F1 , eciy KpacHas OKpacka U Kpyruas

¢dopma mI0a0B TOMaTa — TOMUHAHTHBIE IPU3HAKH, a KeNTas OKpacka U rpynieBuHas popma —
pEeLEeCCUBHbBIE TPU3HAKU?
2. JIokaxxuTe, 4TO MPU TAKOM CKPELIMBAHUH MPOSIBIISICTCS 3aKOH HE3aBUCHMOTO PACIIPE/ICIICHHS TEHOB.
S. OTBeTBHI.
6. 1. P: AaBb x aaBb; F; : AaBB, 2AaBb, Aabb, aaBB, 2aaBb, aabb.
2. HacnenoBanue npu3Haka OKPacky IUIOJJOB TOMATa HIET HE3aBUCHMO OT UX (POPMBI, 8 UMEHHO
OTHOIICHUE YHCJIA KPACHBIX IUIOJOB K JKEJITHIM PABHSICTCS:
(37% + 14%) : (37% + 12%) = 1: 1, a kpymioii popmsl k rpyiieBuaabiM:  (37% + 37%) : (14% +
12%) =3 : 1.
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BUOHUKA

Mopaean CckJIag4aToOd CTPYKTYPbI, MCHOJb3yeMOH B CTpoUTeJbCTBe. Tpyduarbie
CTPYKTYPbI B KMBOIl NpHUpPOAe M B TeXHHKe. A3POAUHAMHMYECKHE W THIAPOJAMHAMHUYECKHE
YCTPOIiCcTBA B KMBOIi IPUPOJE U B TEXHUKE.

[enb paGothl: PaccMOTpeTh MOJIENH CKIIATYaTON CTPYKTYPHBI, UCIIOJIB3YEMOM B CTPOUTEIILCTBE.
TpyOuaTeie CTPYKTYpHI B )KUBOU MPHUPOJE U B TEXHUKE. ASPOIMHAMUYECCKUEC U THAPOJIMHAMUYCCKUE
YCTPOMCTBA B )KUBOU IPUPOJE U B TEXHUKE.

Oo6opynoBanue: TaOmuibl, TJIaKaThl, yYEOHHWK, HATJISIHBIC MOCOOMs( CTEONMHM 3JIaKOBBIX,
YKUBOTHASI KOCTh, MIEPbsl ITHIIHI)

Brinonnenue paboThi:

1. H3ydeHue TEOPETHUECKOTO MaTepuaa.

2. PaOora ¢ TabnumamMu M HarIAIHBIMUA ITOCOOUSAMHU.

3. 3anoxHeHHe TAOJIUIIBI

4. BpiBOObl O TOM, Kak 4YEJOBEK HCIOJIb3yeT MPUIYMaHHbIE MPUPOJONW CBOMCTBA KUBBIX
OpPraHU3MOB B CBOEH JEATEIbHOCTH.

3a nocnenuue 20—30 et MUp CTaj CBHUJIETENEM MOSIBICHUS B apXUTEKType HEOOBIYHBIX
¢dbopm, HanOMUHAIOIIKX (HOPMBI KHUBOK MPUPOIEL. MOXKHO BCTPETUTH TOKPBITHUS 3/1aHUI, CXOIHBIE C
NPUYYJIMBBIMA TIOBEPXHOCTSIMU PAaKOBUH MOJUTIOCKOB (pHc. 1). KyIosa, WHTEPHIPETUPYIOLIUE
KOHTYpPBI CKOPJIYIbl ITUYBETO siilla, TPO3pavyHble PEIIETKH — CTPYKTYPbI, YBOJSAILIME K CIOKHBIM
NeperyIeTeHUsIM BETBE! JIECHOW Yallld UJIU CKEJIETHBIX OCTOBOB PAIUOJISPUH.

B »Tux 3amMcTBOBaHMAX (POpM U3 JKMBOM MPHUPOJIBI CKA3aJIOCh HE TOJIBKO JKEIAHUE HAWUTH
HOBBIE CPEJCTBA BBIPABUTEIBHOCTH, HO M PEUINTH psjl HACYIIHBIX BOIPOCOB aAPXUTEKTYPHI,
OTHOCSIIIIUXCSL K 00JIACTSIM SKOHOMHKH, TeXHUKH, (GyHKIMU. He ciydaiiHo mosTomy oOparieHue
aApXUTEKTOPOB; HWH)XCHEPOB, TEXHOJOTOB K JKMBOW TPHUPOJAE TMPEBPATHIOCH B IIHPOKOE
KOHIICTITyaJIbHOE JBIKCHHE B COBPEMEHHOH apXxWTeKkType. B pasHBIX cTpaHax OHO MOIY4HIIO
pasnuuHoe Ha3BaHue. B CoBerckom Coroze B Hauasne 1960-x ronoB emy ObLIO JaHO, KaK YKe
TOBOPWJIOCh, HA3BAaHHE <«APXUTEKTypHas OWOHMKa» [0 AHAJIOTUU C CYIIECTBYIOLIEH Tor/aa
TEXHUYECKON OMOHUKOIA.

Ha3zBanme «OMOHMKa» BOCXOJUT K rpedeckomy bios, o3HayaromemMy xu3Hb. CoeMHEHHOE CO
CJIOBOM 3JICKTPOHHMKA OHO Jajl0 HaUMEHOBaHHE HOBOMY HAaNpaBJICHHIO B Hayke». KpaTtko — 310
OTpacib HayKd, yCWIHS KOTOpPOW HAampaBJCHbI Ha KCCICIOBAaHUWE OHMOJIOTMYECKHX CHCTEM U
MPOIIECCOB, MPOUCXOAAIINX B )KUBOW PUPOJIE, U HAa TBOP YECKOE MCIIOJIH30BAHHUE UX B TEXHUKE.

Mup XHUBOH NpPUPOIBI Pa3BUBAICA M COBEPLICHCTBOBAJICSA B TE€YEHHE MHOTMX MHJUTHAPIOB
net, BIpaboTaB B ceOe LBl psi CPEACTB, KOTOPHIM aHAJIOTUYHBI HAIIM TEXHHUYECKUE CPEICTBA:
PaIuoIOKalMOHHBIE TIPUOOPHI, JICTAIOUINE aNIapaThl, ONTHYECKHE HHCTPYMEHTIIHABHIAIIMOHHBIE
MIPUCTIOCOOICHHUS.

WmxeHepbl BOCTIONB30BATMCh TOTOBBIMU PEUICHUSMHU TPUPOJIBI U C YCIIEXOM MPUMEHSIOT UX
Ha TPaKTHKE B Ca MBIX Pa3IMYHBIX 00JacTsIX TeXHUKH (puc. 2). Tak, ydyeHble 0OpaTUiIi BHUMaHUE
Ha TO, YTO MEZy3a 32 HEeCKOJBKO JHEH 70 MITOpMa B OKEaHe HAYMHAET ITOCTEIICHHO OIyCKaThCs Ha
aHo. Cranmm BBIICHATH npuuuHbl. OKas3anoch, YTO y Hee eCThb 0co00e yCTPOHCTBO, KOTOpOE
OpeaynpekaaeT o 1o JOOHBIX HW3MEHEHHAX B BomHOW crTuxud. COBETCKHE Y4YCHBIC
CKOHCTPYHPOBAJIU TI0 €T0 MOJ00MI0 MPUOOp «yX0 MeAy3bD», 3a01aroBpeMeHHO MH()OPMUPYIOMINI
MOPSIKOB O TIPUOIIMKEHUH OYpH.

Unu cnoxxHoe siBI€HHME B aBMauud — (uaTrep — pUTMHYHOE, HE TOJAaroIIeecs
peryIupOBaHMIO KOJIEOaHNE KPBUIBEB CaMOJIeTa, YacTO MPUBOAAIICE K X Pa3pylICHUI0, 0COOCHHO
IpU TOBBIIIEHHBIX CKOpPOCTAX. B mporecce OMOHMYECKUX HCCIENOBAHUM >KUBOW TMPHUPOIBI
00HAPYKUIIOCh, YTO CTPEKO3a TABHO «PEIIMIa» 3TOT TEXHUYECKUI BOIPOC: B €€ KPBUIbSIX MMEIOTCS
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CHeIMalIbHBIC ITOABECKH, MPEI0TBpaInatomue Garrep.

To, 4TO M3y4EHUE «TEXHUKW» IMPUPOJBI MOKET NPUHECTH NMPAKTHUECKYIO IOJIb3Y, YXKE HE
BBI3bIBaE€T COMHeHHH. HO MHTEpecHa apyras, mo3HaBaTeiIbHas CTOpoHa Bompoca. Kakum obpazom
Ka)KyIIasicsl Ha MEpPBbIM B3IJIAJ JAIEKON OT TEXHUKH >KMBas MPUPOJA cTaja JJig Hee HCTOUYHUKOM
LIEHHOI'0 HAaKOIUIEHHsI HAy4YHOro Marepuaia’?

Ounocopust  IUANEKTHUECKOTO  MaTephaiu3Ma  JIOKa3blBaeT, dYTO B MHpPE  BCE
B3aMMOOOYCIIOBJIEHO, HET BEIEH U SBJICHUN, KOTOpbIe Obl HE OBLIN CBSI3aHbI HETIOCPEACTBEHHO WU
OMOCPEIOBAaHHO MEXy COOOW, HET HEMPOXOJUMBIX OAapbepOB MEXKIy JKUBOM M HEKUBOH NpHU
POJIOH, UTO CYIIECTBYIOT 3aKOHBI, 00BETUHSIOIINE BECH

1 Hazeanue nayku «OUOHUKA» NPeONONCEHO aAMEPUKAHCKUM YueHbim [{ocekom Cmunom u
npunsmo Ha Ilepsom cumnosuyme no ouonuxe, npoxoouswem 6 2. [laiimone (CLLIA) 6 1960 2 . B
cumno3uyme npunumanu yiacmue cogemckue yuenvie: A.1. bepe, b.C. Comckos u op.

Puc. 1. buonnueckue aHanoruu B apXUTEKType: pakOBHHA MOJUIIOCKA U pectopaH «bepmeT» B T.
O®pyHnse

MHUp B CAUMHOC MCJIIOC U IOPOXKIAOIIUC O6’beKTI/IBHyIO BO3 MOXHOCTBb HCIIOJIB30BaHHA
IIpouccCcoB " CBSI3€H DJIEMEHTOB >KHUBOU IMpHUpOoJAbl B MCKYCCTBCHHO CO3J1aBACMbIX TCXHHUYCCKUX
CHUCTEMAX.

UYenoBek ¥ MUp >KUBOM MTPUPOJIBI OMOIOTUIECKU EINHBI.

CXO}ICTBO Mo CymeCTBy MCKAY 4YCIOBCKOM M OCTAJIbHBIM JXKHWBBIM MHUPOM MOXKHO
paccMaTpuBaTb HEC TOJILKO B 06HICM, HO U B KOHKPETHOM, TCXHHUYCCKOM aCIICKTC.

He tak yx HempaB Obu1 Benukuidl (ppanmy3ckuii Matematuk (B ¢umocopun — myamuct) P.
Hexapt, xuBmmii 300 et Hazal, KOorja OH CPaBHMBAJ YelloBeKa ¢ MamuHoi. Jlumb oOmuit
YpOBEHb 3HAHUI TOTO BPEMEHU U MEXAaHMUYECKUU MOJXOJ] K PEIIEHUIO0 BOMpPOCca B3aUMOJCHCTBUS B
YEJIOBEKE MJICATIbHOTO («IyXa») U MaTepHalbHOro («Tejay») AeNaeT €ro rMmoTre3y MUCTOPUYECKH
orpannueHHoi 2. HeobxonuMo Takke ydecTb, YTO Mbl CPaBHHUBAaEM YEJIOBEKa C COBPEMEHHOMU
MalIMHOM, HE 3Hasl, KAKUMH CTaHyT MalIMHbI OYyLIETO.

WuTepecyronme OHOHUKY 3aKOHOMEPHOCTH B JKHBOW MpPHPOJAE, B OTIMYHE OT YHCTO
OMOJIOTMYECKUX MM OMOXMMHUYECKHX IPOLIECCOB, MOXKHO Ha3BaTh TEXHUYECKUMHU.

buonuka 3aHUMACTCiA, HaAIpUMCp, «MCXaHHU3MaMH», CPCACTBAMH, KOTOPLIC IIOMOIraroT
JKNBOMY OpraHu3sMy BHJACTb, CJbIIIAaTb, YYBCTBOBATb, NPCOAO0JICBATH CHJIBI COIPOTUBIICHUS,
TAXKCCTH U T. 1.

HecomHenHo, 4Tto mnpounecc HCMHONb30BAaHUS 3TUX CPEICTB — IMPOLECC TBOPYECKUH,
MIPHUCTIOCOOIISIOMNI H3BECTHBIE 3aKOHOMEPHOCTH YKUBOH MPHUPOJIBI K TOTPEOHOCTSIM TEXHHUKH.

Poxnenue coBpeMeHHONW OWOHHMKH OBbUIO MOATOTOBICHO pPAa3BUTHEM OHOJIOTHH, XHMHH,
(U3HKHN, MEXaHUKH, MAaTEMaTHYECKOUN JIOTUKH, KHOSpHETHKH U T.7. Oco00e MECTO 371eCh 3aHUMAET
MaTeMaTU4ecKas JIOTHKa — OJIHO M3 CPEICTB, MO3BOJISIONIMX CBSA3BIBATH B KOJWYECTBEHHBIX U
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Ka4YeCTBCHHBIX OTHOIICHUAX SIBJICHHS JKUBOM MMPpUPOILI C ABJICHUAMHA B TCXHUKEC U B ApXUTCKTYPC.

Maremartnueckast JIOrMKa, poI0Ha4YaJIbHUKOM KOTOPON CUYUTAETCS APUCTOTEID, IPEACTABISAET
co0Ol MaTeMaTHYeCKOe CHUMBOJHM3UPOBaHHE (OPM UYEITOBEYECKOTO MBIIIICHUS — CYXACHUH,
YMO3aKJIFOYEHUM, CHIIJIOTU3MOB.

-

st

Puc . 2. HexoTtopeie pe3yIbTaThI TEXHUYECKOM OMOHHKH a -
NOUCKU 2UOPABIULECKUX (POpM 8 HCUBOL NPUpooe OJisk CIMPOUmeiIbCmed N00BOOHbIX ANNAPAMO8

; 6 — modenuposanue — Kodcu denvuna  ; A —cmpykmypa Kodcu denvuna 6 paspese (1 —
snudepmuc ;2 — HAPYICHBLUCIOU KOXHCU | 3 — GHYMPEHHUL CI0U Koxcu ;4 — 2yo-
yamoe sewjecmso ); b — uckyccmeennasn mooens kodicu denvuna (1 u 3 — ciou monKo pe3uHvl ;
2 — moacmas pe3una : 4 — dcecmkas OCHO8A , HANpUMep CYOHO ;| 5 — @blcmynsl )

Ha3sBanue ’KUBOrO OpraHu3ma CBOWCTBA WJIU CTPOEHHUE KHUBOTO
OpraHu3Ma, UCTIOJIB3YEMBIE YETOBEKOM

1.

2.

3.

4,

S.

6.

1.

8.

9.

10.

Jluteparypa:

OcHoBHas JiuTEpPaTypAa:
1. Xapuenko, JI.LH. CoBpemeHHass KOHIICTIIUS €CTECTBO3HaHMSA: Kypc jekmui / JILH.
Xapuenko. - M.; bepnun: {upext - Menua, 2016. - 329 c.: un. - bubnuorp.: c. 302-307.
- ISBN 978-5-4475-4817-9; To xe [Dnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375323 35C
2. Topocsin, B.I'. KoHnenuuu coBpeMeHHOTO €CTeCTBO3HAaHUS: yueOHoe nmocodue / B.T.
Topocsin. - M.; bepnun: upekr-Menua, 2016. - 282 c. - bubauorp.: c. 266-270. -
ISBN  978-5-4475-2561-3; To ke [Dnektponnbii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=363008;
3.Crapony6ueB B.A. EctectBo3Hanue. CoOBpeMEHHbIE KOHUECMIMU [DIEKTPOHHBIN
pecypc]: yuebnoe mocobue mis CITIO / B.A. Crapoay0neB. — DIeKTPOH. TEKCTOBBIC
nauueie. — Capatos: [IpodobpaszoBanue, 2017. — 332 ¢. — 978-5-4488-0014-6. —
Pexxum noctyma: http://www.iprbookshop.ru/66386.html
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JlonmoTHUTEIbHASI JIUTEepaTypa:

1. MamkoBa C.B. EctectBo3nHanue (boranuka. 3oosiorust) [DneKTpoHHBIN pecypc] :
yueOHoe mnocobue / C.B. MamkoBa, E.M. Pynuanckas. — DJNEKTPOH. TEKCTOBbBIE
nannsle. — CapatoB: By3oBckoe obOpaszoBanue, 2016. — 134 c. — 2227-8397. —
Pexxum noctyma: http://www.iprbookshop.ru/29301.htm
2. Pwi6anos, JI.b. Konnenmum coBpeMEeHHOTO €CTECTBO3HAHUS: YueOHOe TTocodne /
JL.b. Pei6anos, A.Il. Cagoxus. - M.: IOuutu-/lana, 2016. - 415 c. - ISBN 978-5-238-
01688-7,

HNHTepHeT-pecypenbl:
www.elementy.ru — caidtT «D1eMeHTbI OOJIBIION HAYKH. DHIIMKIONCIHS
http://ru.wikipedia.org/wiki - MaTepHeT-3HIMKIONIEAMS testpilot.
http://www.nkj.ru — caiit xypHana «Hayka u sxu3Hb».
http://www.znanie-sila.su — caiit xypHana «3HaHHE — CHIIaY.
http://technicamolodezhi.ru — caiit xypHana « TeXHHUKA — MOJIOACIKID).
http://www.popmech.ru — caiit xxypuana «[lomymnsipHas MexaHHKa.
. http://ihst.ru — caiit uctuTyTa HCTOpUK eCTECTBO3HAHUS U TeXHUKU uM. C.H.
BasumoBa PAH (MMET PAH)

8.  http://vivovoco.rsl.ru/VV/IJOURNAL/VV_VIET.HTM - caidt KypHaia
«Bomnpockl UCTOpUN €CTECTBO3ZHAHUS U TEXHHUKH.

9. http://naturalscience.ru — caiit «EcrecTBo3Hanne. CipaBOYHHUK €CTECTBEHHBIX
HaYK».

No o~ wDdE

30


http://www.iprbookshop.ru/29301.htm
http://www.elementy.ru/
http://ru.wikipedia.org/wiki/
http://www.nkj.ru/
http://www.znanie-sila.su/
http://technicamolodezhi.ru/
http://www.popmech.ru/
http://ihst.ru/
http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM
http://naturalscience.ru/

		2021-08-30T17:59:44+0300
	Шебзухова Татьяна Александровна




