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khtemirbulatova
Текстовое поле


1. TosicHMTe/JbHAS 3aNUCKA
[Mporpamma y4ueOHOW mucHMIUIMHBI «EcTeCTBO3HaHWE» TpeqHa3HaueHa Ui HW3YYeHHS
€CTECTBO3HAHUS B YYPEKJICHUAX HAYAIBHOTO W CpPEIHEro mnpodecCHOHATBLHOTO O0pa30BaHUs,
peanu3yronmx 00pa30BaTeIbHYIO MPOTpaMMy CpeaHero (MOoJHOTo) o0Imero oOpa3oBaHUs, IpHU
MOATOTOBKE KBATH(DHUIIMPOBAHHBIX PAOOYHX U CIICIIUATICTOB CPETHETO 3BEHA.
[TporpamMmMa opreHTUPOBaHA Ha JIOCTUKCHUE CISAYIOIINX LIEJICH:

® OCBOEHHE 3HAHMH O COBPEMEHHOW €CTCCTBEHHOHAayYyHOW KapTHHE MHpa W MeEToJax
€CTeCTBEHHBIX HAyK; 3HAKOMCTBO C HamOoiee BaXHBIMH HACIMH U JIOCTHKCHUSIMU
C€CTCCTBO3HAHUS, OKa3aBIIMMHA ONPCACIAIOMCC BIMAHUC HA PA3BUTUC TCXHUKU U TeXHOHOFHﬁ;

e oOBJIaJleHHEe YMEHHUSIMH NPHMEHSATHh MNOJYYeHHbIe 3HAHUSL U1 OOBSICHEHHS SIBICHHUN
OKPYKAaIOIIeT0 MHpA, BOCIPUATHS WHPOPMALUU €CTECTBEHHOHAYYHOTO M CIEIHAaIbHOTO
(mpodeccHoHANBHO 3HAYMMOT0) cojepkanus, moinydaemoil u3 CMMU, pecypcoB UHTepHeTa,
CHeNHATbHON U HAYYHO-TIONYJISIPHON JINTEPATYPHI;

e pa3sBHMTHE MHTEUIEKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEN U KPUTHYECKOIO MBIIIJIEHUS B XO/I€
NPOBE/ICHUS TMPOCTEHIINX UCCIICIOBAHM, aHAKM3a SBICHHUH, BOCIPHUITUS ¥ HHTEPIPETAIH
€CTeCTBEHHOHAYYHOUH MH(OpMAIIHH;

e BOCHHTaHHE YOSKICHHOCTH B BO3MOXXHOCTH IMO3HAHHS 3aKOHOB TIPUPOIBI U UCIIOJIB30BaHUS
JOCTH)KEHUH €CTECTBEHHBIX HAYK JIJISl Pa3BUTHUS IIUBHJIN3AI[MH U TTOBBIIICHHS KAaueCTBa KU3HHU;
CTPEMIICHHA K 000CHOBAHHOCTH BBICKA3bIBAEMOI MO3UIMHU U YBAXKCHHUA K MHCHHIO OIIIOHCHTA
npu  OOCYXKJCHHH TpOOJEeM; OCO3HAHHOTO OTHOIICHUS K BO3MOXKHOCTH  OIACHBIX
OKOJIOTHYCCKHUX U 3TUYCCKUX HOCJIGI[CTBI/Iﬁ, CBA3aHHBIX C JOCTUKCHUAMU €CCTCCTBCHHBIX HAYK;

¢ mNpuUMeHeHHE eCTeCTBEHHOHAYYHBIX 3HAHMii B MNPO(PecCHOHAILHOW IeATEeJbHOCTH H
MOBCETHEBHOI KH3HH JUIsi OOECrieueHHsl Oe30MacHOCTH JKU3HEACATEILHOCTH; TPAMOTHOTO
HCIIOJIb30BAaHNs COBPEMEHHBIX TEXHOJIOTMM; OXpaHbl 310pOBbs, OKpPYXKaloLEHd Cpemsl,
IHEProcOEPEIKCHHUSI.

OcHOBY MporpaMMbl COCTABIIIET CO/IEPKAHKE, COTTIACOBAHHOE ¢ TpeOoBaHUsIMU (heepaabHOro
KOMITOHCHTa TOCYIAapCTBEHHOIO CTaHIapTa cpemHero (mojHoro) odmero oOpa3oBaHHsS 0a30BOTO
YPOBHSL.

[Iporpamma BkiIrOYaeT B ce0si TpPU OCHOBHBIX paszfena, o0JaJarlire OTHOCUTEIbHOMN
CaMOCTOATENbHOCTBIO U LIEIOCTHOCThIO: «DPu3nkay, «Xumus», «buonorus» ana yupexaenaunit HITO,
00ecreunBarIINX MOATOTOBKY KBATU(UIIMPOBAHHBIX CIICIIMAIMCTOB CPETHEr0 3BeHA M0 Mpodeccusim
T'YMaHUTapHOTO TPOQUIISL.

elb _Kypca — JaTh IpeJcTaBleHHe 00 OOIIMX 3JIeMEeHTaX, MHPOBO33PEHUYECKHX H
METOJI0JIOTUYECKUX YCTAHOBKAaX COBPEMEHHOM €CTeCTBEHHOHAY4YHON KapTUHbBI MHpA.

OCHOBHBIE 33J1a41 Kypca:

- I0Ka3aTh crenu(puKy U B3aUMOCBSI3b T'YMaHUTAPHON U €CTECTBEHHOHAYYHOM KYJIbTYD;

- IPOAHAIIN3UPOBATH OCHOBHBIE UCTOPUUECKHE MEPUOIbl PA3BUTUS €CTECTBO3HAHUS, MOKA3aTh
HCTOPUYECKYIO HEOOXOIMMOCTh B CMEHE HayYHBIX KapTUH MUDA;

- JlaTh TIpeJCTaBJIeHHE 00 OCHOBHBIX KOHIICMIUSX B OOJIACTH €CTECTBEHHBIX HAYK, PACKPHITh
coJiepKaHuE COBPEMEHHOM (PU3NUECKON, XUMHUIECKOW 1 OMOIOTHIECKON KapTHHBI MHUPA;

- chopMHpOBaTh y y4aliuxcs 3HaHUS 00 OOBEKTaX W SBICHUSX MPUPOJIBI, 3aKOHOMEPHOCTAX
MPOIIECCOB M 3aKOHAX MPUPOJIBI B CUCTEME YUCHHS O €TUHCTBE MPUPOJIBI;

- c(OpMHUPOBATh HABHIKU €CTECTBEHHOHAYYHOTO CIOCO0a MBIIICHUS HAa OCHOBE MOHUMAaHUS
OCHOBHBIX IIPUHIOUIIOB U SaKOHOMepHOCTeI\/II pasBUTHUA MNPUPOABI, METOJ0B, MHCIIOJIB3YyEMEIX B
COBPEMEHHOM €CTE€CTBO3HAHUU;

- Pa3BUTh YMCTBEHHYIO CaMOCTOSTEIBHOCTh YYalIUXCs KaK CHOCOOHOCTH (hOPMYITHPOBATH
MpOoOJIeMbl U HAXOAWTh MYTH MX PELIEHUS, CTOCOOHOCTh K a0CTPaKTHOMY MBIIIIEHUIO  0000IIEHUIO
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3HaHUN (aHAJU3 U CHUHTE3, COIOCTABJICHUE, AHAJIOTHS, YCTAHOBJICHUE NPUUYUHHO-CIEACTBEHHBIX
CBs3€l), CHCTEMHOCTb MBIITUICHHS;

- Pa3BUTh HCTETUYECKOE BOCIPUATUE IIPUPOJIBI YUALUMHUCA KAK CPEIACTBO JyXOBHOI'O Pa3BUTHUS

1 KaK oAHY 13 (OopM MOCTHKEHUS PUPO/IBI;

chopMUpOBAaTh TYMAHHCTHUYECKHE, HPABCTBCHHBIE HJCAbI KaK OCHOBY 3KOJOTHYECKOTO

MBIINIJICHUA U IEHHOCTHOI'O OTHOUICHUA K IIPUPOJIEL.

Oxumaembie pe3ysbTaThl U3ydeHUs Kypca "EcTecTBo3HaHHe" MMOJHOCTBIO COOTBETCTBYET

TpeOOBaHUAM CTaHAAPTA.

B pe3ynbrate u3y4eHus: TUCIMILIMHBI CTYACHTHI JOJKHBIL:

® yMemb OPHCHTUPOBATHCS B COBPEMCHHBIX HAYYHBIX TMOHATUSAX € HHPOpPMAIUH
€CTeCTBEHHOHAYYHOT'O COZEp)KaHusl; paboTaTh C €CTECTBEHHOHAYYHOW MH(OpMAIIHE: BIaIeTh
METOaMH TIOUCKA, BBIICTISTh CMBICIIOBYIO OCHOBY U OLIEHUBATh JJOCTOBEPHOCTh MH(MOpMAIUU

® 3Hamb OCHOBHBIC HAYKH O MPHUPOJE, UX OOIIHOCTh U OTJIMYMS; €CTECTBEHHOHAYUHBIN

METOJl TO3HAHUS M €ro COCTaBISIONIUE, E€IMHCTBO 3aKOHOB TPUPOILI BO BceneHHOU;
B3aMMOCBSI3b MEXy HAayYHBIMH OTKPBITUSMHU W Pa3BUTHEM TEXHUKH W TEXHOJOTHIA; BKIA[
BEJIMKUX YYCHBIX B (POPMHUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;

® HOHUMAmMb  CMBICT  TIOHSTHU: €CTeCTBCHHOHAYYHBId ~ METOJ  IO3HaHUS,
JJIEKTPOMArHUTHOE TI0JIE M O3JCKTPOMATHWTHBIC BOJHBI, KBAaHT, OJBOJIONUS BCeneHHOH,
Oousbmion B3pbIB, CONIHEUHAsI CUCTEMa, TAIaKTUKA, IIEPUOAMUYCCKUI 3aKOH, XMMUYECKasl CBSI3b,
XUMHAYECKass  peakuusi, MaKpoMoJeKyia, Oelok, Karanu3arop, (epMeHT, KJeTKa,
muddepennmanua kinetok, JIHK, Bupyc, Ouonmormyeckas »sBojronusi, OuopaszHooOpasue,
OpraHu3M, IMONYJIAINSs, dKocucTeMa, ouocdepa;

® 00bACHAMD TIPUKIIAJHOE 3HAYCHUE BAXHECUIIMX JOCTHXKEHUH B 00JIACTH €CTECTBEHHBIX
HAyK JUIs: Pa3BUTHUS JYHEPTETHUKH, TPAHCIIOPTA U CPEJICTB CBSI3HU, MOJYYCHUS CHHTETHYCCKHX
MaTEpHUAJIOB C 3aJJaHHBIMH CBOWCTBAMH, CO3JaHUS OMOTEXHOJOTHH, JeUeHUsT MH(PEKITMOHHBIX
3a00JIeBaHU, OXPaHbl OKPYKAIOIIEH CPEIIbI;

® gbl06U2amMb THUIIOTE3Bl W TIpEJiarath MyTH WX TPOBEPKH; JIENAaTh BHIBOJBI HA OCHOBE
AKCIIEPUMEHTAIBHBIX JIAHHBIX, TIPEJCTABIICHHBIX B BUC rpaduKa, TAOIHIIBI WIIA JHATPAMMEI;

® UCnO1b306amb  TIPUOOPETCHHBIC CCTCCTBCHHOHAYUYHBbIC 3HAHMS W YMCHHS B
MPAKTUYECKON JEATEIBHOCTH W TIOBCEJIHEBHOW JKW3HHM JUIsl oOecrieueHus 0e30IacHOCTH
KHU3HEEATEIILHOCTH, OXPAHBI 3I0POBbSI, OKPYKAIOMIEH CPEebl, SHEProcOepeKEHIUS

IIpakTnyeckas padora Ne 1.

Tema 3anamus: OCHOBBI MOJICKY/JISIPHON (PM3UKH U TEPMOJAMHAMHUKH.

IIe.m;: OHpeI[eJII/ITB OCHOBHBIC ITIOHATHA MOJ'IGKy.]'ISIpHOfI q)HSI/IKI/I U TCPMOANHAMUKU.

Bonpocwi ona obcyrcoenun:

ocarwnE

OCHOBBI MOJIEKYJIIPHOU (PU3UKHU.

OCHOBBI TEPMOJIMHAMUKH.

DKcrepuMEeHTaIbHOE HCCIIeI0BaHUE TETJIOBBIX CBOWCTB BELIECTBA.

Hayka kak ¢eHOMEH 1yXOBHON KyJIbTYpBHI.

Hayunslii MeTOA ¥ €10 OTIMYME OT 31PaBOrO CMBICIA.

Ocobas posb HHTepIpETalMy U OHUMAaHUS B TyXOBHOH KYJIbType U TYMaHUTAPHBIX HAyKaXx.

3adanua u eonpocwvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,

MO3BOJISIIOIINE  OTPEJCIUTh JOCTIKEHHE CTYJIEHTOM OTACIBbHBIX YYEeOHBIX 3a/lad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU H3y4YEeHUN YIeOHOU TeMBbI:

Temul 0oknaoos/peghepamos:

1. HayuHbIe peBOIIONNH U WX BIUSHUE HA (OPMUPOBAHUE KAPTUHBI MHUPA.

2. OcoOeHHOCTH COBPEMEHHON HAyYHO-TEXHUYECKOH PEeBOTIOIUH.

Obpazoeamenvuvle mexnonozuu

CemuHnap - ¢opma npoBeeHUs! 3aHATHUS, NIPEIIIOIAraioias OpraHM30BaHHOE O0CYXKJIEHHE

IMOCTaBJICHHBIX BOIPOCOB  IJId er'IY6J'IeHI/I5[, CUCTEMATHU3allUKM W  3aKpCIIJICHHA 3HAHUM TIO
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paccMaTpuBaeMoOi  Teme  y4yeOHOM  JUCHMIUIMHBI,  HPUBUTUS  OOYYaIOUIMMCS  HABBIKOB
CaMOCTOSITEJILHOI'O TIOMCKAa M aHanu3a yd4eOHOH HMHpopManuu, GOpMHPOBAHUS U DPA3BUTUSA Yy HHUX
HAYYHOTO MBIIIJICHHUS, YMEHHUSI BCECTOPOHHE OCMBICIMBAThH, 0000IIAaTh HanboIee CIIOKHBIE BOIPOCHI,
aKTUBHO Y4YaCTBOBaTb B TBOPYECKOM IMCKYCCHH, JEJIaTh IPABWIBHBIC BBIBOJBI, apryMEHTHPOBAHO
u3jnaratb M OTCTauBaThb CBOE MHEHHME. BBICTyIUIEHHS  CTYJEHTOB JOJDKHBI  COJEpXKaThb
CaMOCTOSITENIbHBIE JIEMEHTbl 0000IIEHNs, BBIBOJIbI, JOCTATOUHO M YOEIUTEIBHO apryMEHTHPOBAaHHbIE
u obOocHoBaHHbIe. Hemnp3s 1oImyckarh MPOCTOrO IMOBTOPEHUS YYEOHBIX IMOCOOMA M Y4EOHHKOB.
[IpenonaBaTens HampaBisgeT OOCYX/IEHHE HA pEllIeHHE IJIaBHBIX BONPOCOB, HA COBMECTHBIN MOHMCK
NPAaBUIBHBIX BBIBOJAOB. [Ipu OOJBIIOM OTKIOHEHMHM OT TEMBI, OCOOCHHO KOTJa CTYICHT 3aTsHYJ
BBICTYIIJICHHE, OOBIYHO 11€J1eCO00pa3Ho MpepBaTh €ro U NoTpedoBaTh, YTOOBI BHICTYNAIOUINH TOJ0KUII
CBOU JanpHeimuil ian orera. [IpepbiBaHe CTYyIEHTOB YCTpaHsIeT J0OpOKeTaTelbHyl0 00CTAaHOBKY
3aHATHUS U CKOBBIBAET UX aKTUBHOCTb, IIOATOMY JIE/aTh 3TO HY>KHO OCTOPOKHO M C OOJBIINM TaKTOM.
BMmermiarenbcTBO pyKOBOAMTENS JIOHDKHO OBITH OMpPaBIaHHBIM U yMenbiM. OHO JOMYCTHMO JIHIIb
TOrJa, KOTJa CTyIEHT BBICTYNAET HE 10 3aJaHHOMY BOIIPOCY, IIOBTOPSETCS, MHOI'OCJIOBEH, HE MOXET
3aKOHYUTH BBICTYIUICHHE WM JONYCKaeT rpyobie ommOKku. Hemb3s yacTo nmpepriBaTh BHICTYMAIOUINX U
HONpaBJIATE TYT ke uXx owmubku. Ilocae o0OcykaeHHs Kaxaoro BOIpoOca MM TPYIIIbI
B3alMOCBS3aHHBIX BOIIPOCOB IIPENOAABATENb JODKEH JesaTh 3akitodeHue. CTyIeHTbl OKUIAlT OT
Hero 0000LICHHUH, HEONPOBEPKHUMBIX TEOPETHUECKUX U MPAKTUYECKUX BBIBOJOB, YTO I1OBBIIIAET
UHTEPEC K 3aHITHUSIM.

3aoanusn 013 camocmoamenvHol padomsl CHyO0eHM 06

BeisiBUTE colManbHbIE YCIOBHS I€HE3UCA HAYKH.

[MokaxkuTe crienuUKy MOJCKYISIPHON (DUHKH.

Packpoiite xapakTepuCTUKy TEPMOJUHAMUKHU.

[Tokaxute OCHOBHBIC (PYHKIIMU MOJECKYISIPHON (DPU3UKU M TEPMOJAUHAMHKH.
OxapakTepu3yiTe yclIOBHs CTAHOBIEHUS MOJICKYJISIPHON (PU3UKU U TEPMOAMHAMUKHY.
PackpoiiTe 0cOOEHHOCTH TeHe3uca MOJIEKYISIPHON (PU3UKH U TEPMOTMHAMHUKH.
[TokaxxuTe pa3nuyusi MOJEKYJIAPHON (PU3MKKU U TEPMOJMHAMUKHU.

Noogok~whPE

d)oprl KOHmpoJin CAMOCMOAMEIbHOTL paﬁombt cmydenmos — BBICTYIIJICHHEC Ha CCMUHAPC,
BBIITOJIHCHUEC UHAUBUAYAJIbHBIX 321I[21HPII>1.

Dopmbl meKywiezco KOHmMpPONA 3HAHUN U OC60CHHbLIX KOMNEmeHWuu — OIPOC CTYIEHTOB II0
COIICPKAHUIO U3y4yaeMOW TeMbl. BBIABIIEHHE CTENEHM U3Y4eHUS CTYAEHTaMH OCHOBHOM U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

IMpakTuyeckas padora Ne 2.
Tema 3anamusn’. KoseOGaHus M BOJHBI. JJI€MEHTbI KBAHTOBOH (PU3UKHU.
Henanb: Onpenenutb OCHOBHBIE OHIATHS MOJIEKYJIIPHON (PU3UKU U TEPMOTUHAMUKH.

Bonpocul ona obcyymcoenusn:

1. PackpbITh MOHATHUS: KOTEOAHUS U BOJTHBI.

2. DneMeHTHI KBAaHTOBOW (DH3UKH.

3. 3aBucMMOCTh TiepuoAa KoyieOaHMII MaTEeMaTHMYeCKOTO MasTHHKA OT €ro JJJIWHBI, MacChl W
aAMIUTUTY/IbI KOJIEOaHUM.

4. 3HayeHHs CKOPOCTU PACTIPOCTPAHEHHH 3BYKa B PA3IUYHBIX CPEIax.

5. HayuHbIil METOM U €r0 OTJIMYHE OT 3IPABOTO CMBICTIA.

3aoanua u eonpocel 0aa Hopmuposanus U KOHMPOAA 61A0€HUA KOMHEMeEHUUAMU,

MTO3BOJISIFOIINAE  ONPECIUTh JIOCTIDKEHUE CTYJACHTOM OTJACIBHBIX YyYeOHBIX 3aJa4, YPOBEHBb

c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIIMI MTPH U3yYCHUH YI€OHOM TeMBI:

Temwt 0oxknaooe/pepepamos:

Hayunsle peBoitonny U UX BIUSHHE HA QOPMUPOBAHUE KaPTHUHBI MHUpA.

2. OcoOeHHOCTH COBPEMEHHON HAyYHO-TEXHUYECKOM PEeBOITIOIUH.
Obpa3zoseamenvhvle mexnHon02uu
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Cemunap - ¢opma npoBeeHUs! 3aHATHUS, MIPEIIOIAraloNias OPraHU30BaHHOE O0CYXKIICHHE
IIOCTaBJIEHHBIX BOMNPOCOB JJs YINIYOJNEHMs, CUCTEMAaTH3alMM M 3aKpeIUIeHUus 3HaHUM 1o
paccMaTpuBaeMoOi ~ Teme  y4yeOHOM  JUCHMIUIMHBI,  TPUBUTUS  OOYYaIOUIMMCS  HABBIKOB
CaMOCTOSITEJIHOIO TIOMCKa M aHaiuu3a yuyeOHOH nHdopManuu, GOpMHPOBAHUS U PA3BUTUS Yy HHUX
HAyYHOTO MBIIIJICHUSI, YMEHHUSI BCECTOPOHHE OCMBICITUBATh, 0000IaTh HANOOJEE CIOKHBIE BOIIPOCHI,
aKTUBHO Y4YaCTBOBaTb B TBOPYECKOM IUCKYCCHH, JEJIaTh IPABWIBHBIC BBIBOJBI, apryMEHTHPOBAHO
u3naratb M OTCTauBaThb CBOE MHEHME. BBICTyIUIEHHS CTYyZIEHTOB JOJDKHBI  COJEpXKaThb
CaMOCTOSITEJIbHBIE JIEMEHTbl 0000IIEHNsI, BBIBOJIbI, JOCTATOUYHO U YOEIUTEIBHO apryMEHTHPOBAaHHbIE
u obOocHoBaHHble. Hemnp3s 1oImyckaTrh MPOCTOrO IMOBTOPEHUS YUEOHBIX IMOCOOMA M Y4EOHHKOB.
IIpenonaBaTens HampaBisgeT OOCYXJIEHUE HA PELICHHE IIABHBIX BOIPOCOB, HA COBMECTHBIM IOHMCK
MPaBUJIBHBIX BBIBOJOB. IIpu OOJBIIOM OTKIOHEHMHM OT TEMBbI, OCOOCHHO KOTJa CTYACHT 3aTSHYJ
BBICTYIIJICHHE, OOBIYHO 11€J1eCO00pa3Ho MpepBaTh €ro U NOTpedoBaTh, YTOOBI BBICTYNAIOUINN TOI0KUII
CBOU JanpHeimuil ian otera. [lpepbiBaHme CTYyIEHTOB YCTpaHsIeT J0OpOKeIaTeIbHyl0 00CTAaHOBKY
3aHATHUS U CKOBBIBAET UX aKTUBHOCTh, IIO3TOMY JI€JaTh 3TO HYKHO OCTOPOKHO U C OOJIBILIUM TaKTOM.
BMmerniarenbcTBO pyKOBOAMTENS JIOHKHO OBITH ONMpPaBIaHHBIM U yMenbiM. OHO JOMYCTUMO JIHIIb
TOrJa, KOTJa CTyIEHT BBICTYNAET HE M0 3aJaHHOMY BOIIPOCY, MOBTOPSETCSI, MHOIOCJIIOBEH, HE MOXKET
3aKOHYUTH BBICTYIUICHHE WM JONYCKaeT Tpyoble omuOku. Hemb3s yacTo npepriBaTh BHICTYNAIONINX U
HONpaBJIATh TYT ke ux owubku. Ilocae oOcykaeHHs Kaxaoro BOIpoca MM TPYIIIbI
B3alMOCBS3aHHBIX BOIIPOCOB IPENOAABATENb JOJDKEH JAeNaTh 3akitoueHue. CTYIAEHTHl OXKUAAIOT OT
Hero 0000LIECHUH, HEONPOBEPKUMBIX TEOPETHUECKUX W NPAKTUYECKUX BBIBOJIOB, YTO IOBBIIIAET
UHTEPEC K 3aHITUSIM.

3aoanusn 013 camocmoamenvHol padomsl CHyO0eHM 06

BesiBUTE CoLMalibHBIE YCIOBUS I'€HE31ca HayKH.

[Nokaxxute cnenu(puKy KBaHTOBOH (PU3HUKH.

PackpoiiTe xapakTepuCTHKY KBAaHTOBON (PU3UKH.

[Tokaxxute OCHOBHBIC ()YHKIIMU KBAHTOBOH (PU3HKH.

OxapakTepu3yiTe KojaeOaHus U BOJIHBL.

PackpoiiTe 0coOOeHHOCTH reHe3uca KBaHTOBOH (DU3UKH.

[TokaxxuTe 3aBHCHMOCTh Iepuoja KojJeOaHMM MaTeMaTH4eCKOro MasTHUKA OT €ro JUIMHBI,
Macchl M aMIUTUTYbI KOJIeOaHUH.

8. IlokaxxuTe 3HaAUCHMSI CKOPOCTU PACIPOCTPAHEHUH 3BYKa B PA3JIMUYHBIX CPEAaX.

Noogok~whPE

Dopmbi KOHMPONIA CAMOCHOAMENBHOU PAOOMbL CHYOCHM 06 — BHICTYINICHUE Ha CEMUHApE,
BBINIOJIHEHUE UHIMBHU1yaIbHBIX 33JJaHUH.

Dopmbr meKywiezco KOHmMpPONA 3HAHUN U OC60CHHbLIX KOMNEmeHWuu — OIPOC CTYIEHTOB IIO0
COIECPKAHUIO U3y4yaeMOW TeMbl. BBbIABIIEHHE CTENEHUM U3YyYEHHs CTYACHTAMU OCHOBHOU U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

IpakTuyeckas padora Ne 3. Tema 3anamusa. OO6mas u Heopranudeckasi xumusi. OCHOBHBIE
NOHATHS U 3aKOHbI XMMMH.

Heab: Omnpenenurh BaXHEHIINE XHWMHYECKME CTPYKTYpPhl M HX KOMIOHEHTHI: XUMHYECKHM
3JEMEHT, MPOCTOE M  CIO0XKHOE  BEIIECTBO, XUMHUYECKOE  COEIMHEHHE IOCTOSHHOTO M
IIEPEMEHHOT0 cOCTaBa. PaccMOTpeB 3aBUCUMOCTh XUMHYECKUX PEAKIIUN OT YCIOBUHM UX MPOTEKAHUS.

Bonpocul ona obcysymcoenusn:

[IpocToe u cinoxHOE BEWIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIONHKS ITOHATHS XUMUYECKOr0 2JIEMEHTA.

OO0mias TMHAMHUKA PEeaKIIi XUMHYECKUX JIEMEHTOB.

KoHnenuu 3BOIIOIUOHHON XMMHH.

PacudeTsl ¢ yueToM 3aKOHOB COXpaHEHHS MacChl BEIIECTB U MOCTOSHCTBA COCTaBa BEILIECTB.

oakrwdE



3aoanua u eonpocel 0aa Hopmuposanus u KOHMPOAA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU H3y4YEeHUN YIeOHOM TeMBbI:

Temul 0oknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM XUMUYECKON HAYKH.

ConneyHas cucteMa U €e CTPYKTypa.

Pons JIaBya3pe B CTaHOBIEHUU COBPEMEHHOM XUMHUH.

J.N.MeHnpeneeB U CTaHOBJICHUE CUCTEMHOTO MOJIX0/1a B XUMHUYECKO HayKe.

Ponb oTeuecTBeHHBIX HCClieIOBATENEH B CTAHOBJICHUH U PA3BUTUHU HAyK O 3eMIe.

ko E

OopazosamenbHnble mexHono2uu

CeMuHAp-IUCNYT — HWHTEPAaKTHBHasi (opMa NpPOBeJeHUs] 3AHSTHS, IPEANOJararoIas
my0arMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJIE CICIAHHOTO KEM-TO U3
CTYJICHTOB COOOIICHHS (JIOKJIaaa), 4YTO POXJAaeT aKTUBHYIO IT03HABATEIBHYIO JIEATEIBHOCTh
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBI M TBOPUYECTBA, YMEHHUE OTCTAHMBATh CBOU YOCKICHHS.
Onupaercst Ha JIOTHKY MTOCIIC0BATEILHO MOJICIMPYEMBIX MPOOJIEMHBIX CUTYaIlMi MMyTEM IMOCTaHOBKH
MPOOJIEMHBIX BOIPOCOB WM TPEIABSBICHUS MPOOJIEMHBIX 3adad. Ha 3aHATHHM TPUCYTCTBYET
CBOOOJHBIH OOMEH MHCHHMSMH. BBICTyHarommM 3aJaloTcs BOMPOCHL. KakaoMy CTyJEHTY Jaercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-TMOO0 HE COIIACEH C BBICTYHAIONIMM WM JyMacT WHade,
OCTaHOBUTH ero. lIpenojaBarenh aKTUBHO YYacTBYET B JUCKYCCHH, TOABOIMT MTOTH OOCYXICHUS
y4e0HBIX BOTIPOCOB, ITPOBOAMT Pa300p 3aHATHSI.

3aoanusn 013 camocmoamenvHol padomsl CHyO0eHn 06

1. PackpoiiTe COOTHOIIEHUE MOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKUNA DIIEMEHT», «IPOCTOE
BELIECTBOY, «CJI0KHOE BELIECTBOY.

2. JlaliTe cpaBHUTENbHBIN aHATTU3 OCHOBHBIX HAIIPABIEHUN TEOPUH XMMHUECKHUX MPOIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUU.

4. OObsAcHUTE, TIOYEMY YIJIEPOJ BBHICTYNAeT B KaueCTBO OCHOBHOrO opraHorena. Kakxoil wHoM
XUMHUYECKUN IEMEHT MOT Obl 3aMEHUTH YIJIEPO B POJIM BEAYLIET0 OpraHoreHa’?

5. TlokaxkuTe cBsI3b Teopuu xumuueckoi 3omonnu A.IL.Pynenko ¢ Teopueil mpoucxoxaeHus KU3HU
A.UN.Onapuna.

6. JlaliTe cpaBHHUTENbHBIM aHANU3 KOHIEMUUN, OOBSCHSIONUX CTAHOBJICHHE HBIHEIIHETO OOJIMKA
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOOMbL CHMYOeHmO8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYaIbHBIX 3a/laHUH.

Dopmbl meKyuiez0 KOHmMpPONA 3HAHUN U OC60EHHBLIX KOMNEmeHYuiu — OIpOC CIaylmaTreiacd Io
COJIEP’)KAHHUI0O M3ydyaeMON TeMbl. BBIABIEHHS CTENEHM W3Yy4YEHUs CTYJEHTaMHd OCHOBHOW W
JIOTIOJIHUTEIILHOU JINTEPATYPHI.

IIpakTnueckas padora Ne 4. Tema 3anamusa: llepnoguyeckuii 3axkoH u Ilepuoanueckas
cucreMa xumuieckux 3j1eMeHToB /.. MenaesieeBa. CTpoeHne BelecTBa.

Ilenb: NO3HAKOMHUTBCS C COBPEMEHHBIMU IPEACTABICHUAMH O IEPHOAUYECKON CHCTEME
XUMUYecKux 3ynemMeHToB .M. MenaeneeBa B CBET€ y4€HHUS O CTPOCHUHM aTOMOB M BEIIECTBA;
YCTaHOBJIEHHE 3aBUCUMOCTU CBOMCTB XMMHMUYECKHUX BEUIECTB OT CTPOCHMS aTOMOB 00Opa3yroIIMX HUX
XUMHUYECKUX 3JIEMEHTOB.

Bonpocsl ns o0cyxkaeHusn:

1. CoBpeMeHHBIE TIpeJCTaBICHUS O CTpOeHUH aTomMoB. CocTaB aTOMHBIX SJep.
N3oTonsl. [lopsankoBblil HOMep 37eMeHTa - 3apsij sApa ero aTOMOB.

2. CtpoeHue 3JIeKTPOHHBIX 000I0UEK aTOMOB JIEMEHTOB MEPBBIX TPEX MEPHOIOB. DIEKTPOHHbIE
obnaxka u S-, p-, d-opOuTainu, (OPMBI AIEKTPOHHBIX 00IAKOB.

3. XapaKTepUCTHKa 3JIEMEHTAa U €r0 COCAMHEHHU Ha OCHOBE MOJIOKEHUS B MEPHUOINYECKOM
CHUCTEME U CTPOEHHS aToMa.



4. 3aBUCUMOCTH CBOMCTB XHMHYECKHX BEIICCTB OT CTPOEHHS aTOMOB OOpa3ymOIIMX HX
XUMHUYECKHUX 3JIEMEHTOB.

3a0anua u 6onpocvl 014 GopMupoeanus u KOHMPOAA 61A0CHUA KOMNEmeHUUAMU,
MO3BOJISIIOIINME ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTU KOMIIOHEHTOB KOMIIETEHINI MTPHU N3y4EHHH Y4EeOHOM TEMBI:

Temwt 0oknaoos/pehepamos:

1. «OcHOBHBIEC MPUHILIUTIBI AaTOMUCTHYECKOTO YYEHUS O IPUPOICH

2.«OKu3Hb, Kak OMOJIOTUYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBbIuaiiHble CUTYaIlMHU, YCIOBHO, 0€3 3arpsa3HEHUs OKPYKAIOIICH CPEIbI.

4. O 3Ha4YeHUHU 3]I0POBBS YETIOBEKA U 3JJ0POBOr0 00pa3a >KU3HH.

Dopmvl mexyuieco KOHmpOoJia 3HaHU:

1.ITpoBepka BBIMOIHEHHOTO 3aJaHUS

2.Pa3060p 10BOAOB B MOJIB3Y TOM MM MHOW MO3HIINU.

3.01eHKa cTeneH! apryMEeHTUPOBAHHOCTHU CY>KICHHM.

Temut Ona camocmoamenvbHO20 Uy4eHuA:

1. CoBpeMeHHbIE IPEACTABICHUS O CTPOCHUU aTOMOB.
2. CocTaB aTOMHBIX Si/I€D.
3. U30TOmHI.

4. TlopaakoBblii HOMEP 3JIEMEHTA - 3apA[l sJIpa €ro aTOMOB.

Konmponvhnuie éonpocel u 3a0anus 011 camocmoamenbHol nPpoeepKu 3HAHUIL:

B pe3yabTaTe U3y4C€HUA TCMbl CTYACHTBI JOJI’)KHBI:

3HaTh GOPMYIHUPOBKY MEPUOJUUYECKOTO  3aKOHa, CTPYKTYPY U  OCHOBHBIE
3aKOHOMEpPHOCTH Tniepuoanueckon cucrembl J[.M.MeHnneneeBa; cTpoeHHME aTtoMa M €ro
AIEKTPOHHBIX 000JT0YEK.

YMeTh JaBaTh XapaKTEPUCTUKY XUMUUYECKUX 3JIEMEHTOB TPEX MEPBBIX MEPUOJOB U HUX
COCIMHEHUN 1O MOJIOKEHUIO B MEPUOJUUYECKON CHCTEME; ONpEeAeNaTh 3JIEMEHT IO €ro
3JEKTPOHHOU GopMylie U HA0OOPOT.

Dopmpl KOHMPONA CAMOCMOAMENLHOU PAOOmMblL CMYy)eHmM o8 — BHICTYIUICHUE HAa CEMUHape,
BBIITOJIHCHUEC UHAUBUAYAJIbHBIX 3a1[aH1/1171.

IIpakTuueckas padora Ne 5. Tema 3anamusn: Bona. PactBopbl. XMMHYeCKHe peaKINH.
Ilesnb: MO3HAKOMUTBCS C COBPEMEHHBIMU IIPEJCTABICHUSAMHU O PACTBOPAX M KOHLIEHTPALUAX

Bonpocsl a5 o0cy:kaeHuA:

1. TloHsTHS pacTBOpP, PACTBOPUTEIH M PACTBOPEHHOE BEIIECTBO.

2. Pacuetsl 110 onpeaeneHnto KOHIIEHTPAIH PacTBOPOB.

3. OcHOBBI cTexHOMeTpUH. PacueTsl 1o XuMIdeckuM (hopMyitaM U ypaBHEHHUSIM.

4. DNEeKTPOIUTUIECKAs TUCCOIMAIIMS KaK 0OpaTUMBINA TPOIIeCC.

5. CTeneHp TUCCOLIMAIINY, CUIbHBIC U CITA0bIE AIEKTPOIIHTHL

6. Jluccomnmarnyst KUCIOT, Iieodei, coneil. CBOMCTBa HOHOB.

7. CocTaBlieHUE peaKIMii COeIMHEHUSI, PA3JI0KEHUS, 3aMeIlleHUsI, 0OMEeHa.

8. Peakimuu moHHOTO OOMEHA B pacTBOPAX AJIEKTPOJIUTOB.

9. CocraBiieHre ypaBHEHHUI B MOJIEKYJISIPHO M MOHHOU (hopMe.

10. [ToaroToBKa pacTBOPOB 3aJaHHON KOHIICHTPAIMH B OBITY M Ha TTPOU3BO/ICTBE.

3adanua u eonpocwvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,
MTO3BOJISIFOIIAE  ONPECIUTh JIOCTIKEHUE CTYJACHTOM OTJACIBHBIX YYeOHBIX 3aJa4, YPOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU U3y4YEeHUN YIeOHOU TeMBbI:

Temwt 0oxknaooe/pepepamos:
1. «KopryckymnsipHasi KOHIICTIIINS OTIHCAHUS TTPHPOJIBI.
2. «OCHOBHBIE 3aKOHBI XUMHUU.
3. «Ku3Hb, Kak OMOJIOTHUECKHUI KPYTOBOPOT BEIIECTBY.
4. «CoBpeMEeHHBIE MPEACTABIECHUS 00 IBOIIOLUHU KUIHU.
5. «310poBbe U PabOTOCIIOCOOHOCTHY.



6. «[IpuHIIUTIBI COBPEMEHHOW OMOATUKI.

7. O 3HaYCHUH 3I0POBBS YEJIOBEKA M 3J0POBOTO 00pa3a K1U3HH.

Dopmvl mexyuieco KOHmpOoJia 3HaHU:

1. IIpoBepka BBIIOJTHEHHOTO 3a/laHUs

2. Paz0op 10BOJOB B MOJIB3Yy TOW WIJIM MHOHM MO3UIIHH.

3. OrleHKa cTeneHr apryMeHTHPOBAHHOCTH CY>KJICHUH.

Temot Ona camocmoamenvbHO20 U3y4eHuA:

1. DnekTponuTHYEeCKas TUCCOIUAIINS KaK 00paTUMBbIi MpoIIece.

2. CreneHpb TMCCOIMALINY, CHITBHBIC U CIIA0bIE AJIEKTPOJIUTHL

Konmponwsnule éonpocel u 3a0anus 0711 camocmoamenbHoil NPOEEePKU 3HAHUIL:

B pe3ynbTare u3yyeHus T€Mbl CTYAEHTHI JOJKHBI:

3HaTh 4YTO TaKOo€ pacTBOpP, PACTBOPHUTENb W PAaCTBOPEHHOE BEIIECTBO; TEOPHUIO
AJEKTPOIUTUYECCKOW JUCCOLNMAIMK; YCIOBHUS MPOTEKAHUs PEaKIUM HMOHHOTO OOMEHa J0 KOHIIA,
oOpaTuMbIe ¥ HEOOpAaTUMbIE XUMUYECKHE PeaKIuu

YMeTh XapaKTCpPrU30BaThb CBOMCTBA KJIACCOB HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ B CBECTC
HpeI[CTaBHeHI/Iﬁ 00 SHGKTPOHHTquCKOﬁ JAUCCOoLlMalMy, INOPOHM3BOAUTHL pacyeThl II0
OIIPCACIICHUIO KOHLICHTPALlMU PACTBOPOB, BBIIIOJIHATH XMMHUYCCKUEC OIIBITHI, MOATBCPXKAAXOIIUEC
CBOIiCTBaA HN3YUYCHHBIX COC,I[HHGHI/Iﬁ, XapaKTCPU3YIOIIUEC CBOMCTBA KJIACCOB HCOPraHUYCCKHX
COGZII/IHGHI/If/'I; 3aIIMChIBaTh YpaBHCHUA peaKIII/If/'I HOHHOTO 06MeHa; COCTaBJIATH ITIOJHBIC U
COKpalllCHHBIC HWOHHBIC YPABHCHUA.

Dopmbl KOHMPONIA CAMOCHOAMENbHOU Padompl cmyOeHmoee — BHICTYIIJICHUE HAa CEMUHape,

BBIITOJIHCHUEC UHAUBUAYAJIbHBIX SaHaHI/Iﬁ.

IIpakTuyeckasi padora Ne 6.
Tema 3anamusn. Knaccupukanus HeopraHmdecKuX coeJTMHEHH U UX CBOICTBA.
MeTaJljibl 1 HEMETAJLIbI.

He.]'lb: IMO3HAKOMUTBCA C COBPEMCHHBIMH TMPCACTABICHUAMUA 00 OCHOBHEIX KJjaccax
XUMHNYCCKHUX COGI[I/IHGHI/II‘/‘I.

Bonpocsl 15 o0cy:kaeHu:

1. Knaccuduxarus ocHoBanui 1 kuciot. Cocras.
2. X¥Mu4YecKHe CBOMCTBA OCHOBAHUM U KHUCIIOT.

3. XapaKTepI/ICTI/IKa B CBCTC TCOPpHUU SHCKTpOHHTHqCCKOﬁ JUCCOIMAIIMN CBOMCTB OCHOBHBIX KJIaCCOB

HCOPTaHNYICCKUX COC}II/IHGHI/Iﬁ.
4. OcHOBHBIE CBOICTBA METAJJIOB U HEMETAILIIOB.

3a0anus u eonpocvl 0na opmuposeanus u KOHMPONA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIOIINE OINpPENeNUTh JOCTHKEHHE CTYJEHTOM OTAEIbHBIX YUYeOHBIX 3a/ad, YpOBEHb
c(OpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEeHUH Y4eOHOM TeMBI:

Temwt 0oxknadoe/pehpepamos:

1.<«OKu3Hb, KaKk OMOJIOTHYECKUN KPYTOBOPOT BELIECTBY.

2. «CoBpeMeHHbIE MPEICTaBIECHUS 00 IBOIIOLUY KUZHU.

3. «310poBBE U PAOOTOCTIOCOOHOCTHY.

4. «([IpyHIUIIBI COBPEMEHHONW OMOATUKMY.

5. UpesBbluaiiHble CUTYaLUH SKOJIOTMUYECKOTO XapaKTepa.

6. UpesBbluyaiiHble CUTYyalllH, YCIOBHO, 0€3 3arps3HEHUs] OKPYKAIOIIEH Cpe/ibl.

7. UpesBblYyaifHbIE CUTYAINH C 3arpsI3HEHUEM OKPYIKaIOIIEH CPebl.

Dopmvl meKyuieco KOHmpOaa 3HaHU:

1. IlpoBepka BBIITOJIHEHHOTO 33JaHUS

2. Pa360p 10BO/IOB B M0JIb3Y TOM WM WHOW MO3ULIUH.

3. O1eHKa CTEeTIeHN apryMEHTHPOBAHHOCTH CYKICHU.

Temwt 012 camocmoamenbHO20 U3YUEHUA:

1. Knaccuduxarus ocHoBanuii 1 kuciot. CocTas.



2. XMHUUYECKIE CBOMCTBA OCHOBAHWH M KHCJIOT.

B pe3ynbprare uzydeHus TEMbl CTYIEHTBHl JOJIKHBI:

3HaTh KJIacCU(UKAINIO, COCTaB, XUMHUYECKHE CBOMCTBA OCHOBAHUIA U KUCIIOT.

YMeTh XapakTepu30BaTh CBOMCTBA JAHHBIX KJIAaCCOB HEOPTaHMYECKUX COEIUHEHUI;
COCTaBJSTh TEHETUUYECKHE pSAIbl, OOpa3oBaHHBIC MAaHHBIMH KJacCaMH HEOPTaHUYECKHUX
COEIMHEHUMN.

IpakTnyeckas padora Ne 7. Tema 3anamus. OCHOBHbIE IOHSITHS OPraHUYECKON XMMHUU
U TEOPHs CTPOCHUSI OPraHNYeCKNX COeIMHEHM.

eab: MO3HAKOMUTHCS C COBPEMEHHBIMHU IPEACTABICHUSIMU 00 OCHOBHBIX IOJOXKEHHUAX
TEOPUM CTPOEHUSI OPraHUUECKUX coeanHeHnit A.M.bytneposa.

Bonpocsl qJis1 00Cy:KaeHUS:
1. Teopus xumugeckoro crpoenust A.M.bytieposa.

2. XUMHUECKOE CTPOEHHE KAK IMOPSJIOK COECAMHEHHMsS M B3aMMHOIO BJIMSHUS aTOMOB B
MoJekysnax. CBOMCTBO aTOMOB YIJIEpOAa 0Opa30BbIBATh IPSAMbBIE, PA3BETBICHHBIE U 3aMKHYTHIE LIEIH,
OJIMHApHbIE U KPAaTHBIE CBSA3U.

3. I'omosorus, yriepoaHbI CKeNeT, CTPYKTypHass M IIPOCTPAHCTBEHHAs W30MEpHs,
HU30MEPBI U TOMOJIOTH.

4. YIJIEPOJHBINA CKEJIET, TOMOJIOTHsI, CTPYKTypHas W IIPOCTPAHCTBEHHAs W30MEpus,
M30MEPBI U TOMOJIOTH.

5. @OYHKIMOHAIbHBIE TPYIIIIBl B OPTAHUYECKUX COEUHEHUSIX.
6. Knaccudukanust opraHi4ecKux CoOeMHEHUH.
7. OOpa3oBaHue OJMHAPHBIX, JIBOWHBIX W TPOMHBIX YIJIEPOJHBIX CBs3€ B CBETE

MIPEACTABICHUH O THOPHIN3ALNH IISKTPOHHBIX 00JIaKOB.
3a0anusn u eonpocel 014 (HOpMUPOBAHUA U KOHMPOAA 61AAOCHUA KOMHEMEHUUAMU,
MO3BOJISIONIAE OINPENENINUTh JOCTIKEHHE CTYJSHTOM OTACIbHBIX YUeOHBIX 3a/ad, YpOBEHb
c(OPMHPOBAHHOCTU KOMIIOHEHTOB KOMIETEHIMH TP N3y4yEeHUH y4eOHOM TeMBI:

Temwt 0oxknaooe/pepepamos:

1. «BO3HMKHOBEHHUE IKCIIEPUMEHTAIBHOIO €CTECTBO3ZHAHUSY.

2.«KopryckymnspHasi KOHIENIHS OITHCAHUS TIPHUPOJIBI».

3.«OKu3Hb, Kak OMOIOTHYECKUN KPYTOBOPOT BEILIECTBY.

4. «CoBpeMEeHHbIE MPeICTABIEHUS 00 3BOJIOLUY KU3HI.

5. «310poBBE U PAOOTOCTIOCOOHOCTDY.

6. «[IpuHIIUTIBI COBPEMEHHOW OHMOITUKI.

7. buonoruueckoe opykue 1 ero nopaxarone GpakTopsl.

8. O 3HaueHHHN 3710POBbS YEJIOBEKa U 3JI0POBOTO 00pa3a KU3HHU.

Oobpaszoeamenvuvle mexnoao2uu

Jle1oBasi urpa —  HWHTePaKTHBHAas ¢opMa MNpoBeJAeHUs] 3aAHATHSA, TpEANoiararuas

BOCCO3JJaHHE TPEIMETHOIO U COLMAJIBHOTO COJAEpXKaHUs MNPOPECCHOHATBHON JEesTEeIbHOCTH,
MOJIETUPOBAaHUE CUCTEM OTHOIIEHUH, XapaKTePHBIX JUIsSl TaHHOTO BUAA MPAKTUKU. SIBISISICH CpEACTBOM
MOJICIMPOBAaHUST ~ Pa3sHOOOPa3HBIX  YCIOBUH  Mpo(ecCHOHANBbHOW  JIeSTENbHOCTH,  ACIEeKTOB
YeJI0BEYEeCKOW aKTHBHOCTH M COLMAIBHOIO B3aMMOJACHCTBHS, JI€J0Basg WIPa BHICTYNAET U METOIOM
MIOMCKA HOBBIX CIIOCOOOB €€ BHIMOJNHEHUS. B 1enoBoit urpe o0ydeHHe Yy4acTHHUKOB NPOUCXOJHUT B
IPOLIECCE COBMECTHOM AeATENbHOCTH. IIpu 3TOM KaKIplii pemaeT CBOK OTACIBHYIO 3a1ady B
COOTBETCTBUH CO CBOEH poJbi0 M (hyHKIMENH. MeTo]| IeNOBbIX Urp MpeaCcTaBiseT co0oi crnenuaibHO
OpPraHU30BAHHYIO JESATENLHOCTh MO ONEepaluOHAIN3allMd TEOPETHUYECKUX 3HAaHUM, MEpeBOAY HUX B
JESTEIbHOCTHBIN KOHTEKCT.

Dopmvl mexyuieco KOHmpOoJa 3HaHU:
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1.ITpoBepka BBINOIHEHHOTO 3aaHMs

2.Pa360p 10BOJIOB B MOJIB3Y TOW WJIM MHOM TTO3HIIMH.
3.01eHKa CTENIeHH apTyMEHTUPOBAHHOCTH CY)KJICHUH.
Tembl 011 cCamocmosamebHO20 U3yUeHUA:

1. XUMHUYECKOE CTPOEHHE KaK TMOPSIOK COCAMHEHHS W B3aMMHOIO BIHSHHS aTOMOB B
MOJIEKYJIaX.

2. CBoJiCTBO aTOMOB yriiepoaa 0O0pa30BbIBATh MPsSIMbIE, PA3BETBICHHBIC M 3aMKHYTHIC IICTIH,
OZIMHApHBIC ¥ KPaTHBIE CBS3H.

3. KoBaneHTHBIE CBA3H B MOJEKYJIAX, SP° , SP2 , SP -THOPHIM3LIMSL.

Konmponwsnsie 6onpocwt u 3a0anusn 011 camocmoamenibHoi npoeepKu 3HAHUIL:

B pPE3yJabTaTC U3YyYCHUA TCMbl CTYACHTBI IOOJIKHBI:
3HaTh OCHOBHBIC ITOJIOKCHHS TCOpHUU XUMHNYCCKOI'O CTPOCHUA OPraHN4YCCKUX BCILICCTB, IMOHATHUA
HU30MEPHHU, KJ'IaCCI/I(l)I/IKaHI/II-O OPraHu4YCCKux COCHHHCHHﬁ.

IIpakTuyeckasi pa6ora Ne 8.
Tema 3anamus’ YrJjeBoJA0POIbl U UX NPUPOTHbIE HCTOYHUKH.

He.]'lbl IMO3HAKOMHUTHCA C COBPECMCHHBIMH IPCACTABJICHUAMU O MPEACIBHBIX W HEHPCACIIbHBIX
YIJIEBOJIOPOJIaX.
Bonpocsl g5 odcy:kaeHun:

1. TlpenenbHble 1 HETIPEETIbHBIE YTIEBOIOPOIbIL.

2. XHWMHUYECKOE CTPOCHHC KaK IIOpsAAOK COCAMHCHHA W B3aMMHOI'O BJIMAHHUA aTOMOB B
MOJICKYJIaX. CBOJCTBO aTOMOB yriepoaa 06pa3OBBIBaTL IpAMBIC, Pa3BCTBJICHHBIC U 3AMKHYTBIC LICIIN,
OJUHAPHBIC U KPAaTHBIC CBA3H.

3. CTpyKkTypHas U IpOCTPaHCTBEHHAsI U30MEPHs YIIEeBOJI0POIOB.
4. T'oMonorus yriieBoJ0opOJIOB.

5. OOpa3zoBaHME OAMHApHBIX, JABOMHBIX M TPOWHBIX YIVIEPOAHBIX CBA3EH B CBETE
MIPEACTABICHUH O THOPHIN3ALIMH HJIEKTPOHHBIX 00JIaKOB.
3a0anus u eonpocel 0na  Qopmuposanus u KOHMPOIA 61A0EHUA KOMHEMEHUUAMU,
MO3BOJISIOIINE OINpPENENUTh JOCTH)KEHHE CTYJEHTOM OTAEIbHBIX YUYeOHBIX 3a/ad, YpOBEHb
c(OpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEeHUHN Y4eOHOM TeMBbI:

Temwt 0oxknaoose/pehepamos:

1. «BO3HMKHOBEHHE IKCIIEPUMEHTAIBLHOTO €CTECTBO3HAHUS.

2.«KopmyckynsipHasi KOHLIENIUS ONUCAHUS TIPUPOABI».

3.«OKu3Hb, Kak OMOJIOTUYECKHI KPYTOBOPOT BEIIECTB.

4. «CoBpeMeHHbIE MPeICTaBICHUS 00 3BOIIOLNH KUZHI».

5. «310poBbE U PAOOTOCIIOCOOHOCTHY.

6. Bbuonoruyeckoe opyxue u ero nopaxatromme pakTopsl.

Oobpazoeamenvnvle mexnonozuu

JejsoBasi Mrpa — HHTepaKTHBHasi (opma npoBeAeHHMs 3aHATHUSA, IPEANOJIAraroIIas
BOCCO3JIaHHE TPEIMETHOIO U COLMAJIBHOTO COJEpXKaHUS NPOPECCHOHATBHON JesTeTbHOCTH,
MOACIIMPOBAHUC CUCTEM OTHOIHCHHf/i, XapaKTEPHBIX AJId JaHHOTO BHUJIA ITPAKTHKH. SIBNIsISACH CpEaACTBOM
MOJICIMPOBAaHUST ~ Pa3sHOOOPa3HBIX  YCIOBUH  MpO(ecCHOHANBbHOW  JIEATENIbHOCTH,  ACIEKTOB
YeJI0BEUECKON aKTHBHOCTH M COITMaJIBHOT'O BSaHMO)IeﬁCTBHﬂ, ACJIoBasA HMIrpa BBICTYIIACT WU MCTOAOM
MOMCKa HOBBIX CIIOCOOOB €€ BHIMONHEHUS. B 1enoBoit urpe o0ydeHHe Y4acTHHUKOB NPOUCXOJUT B
IIPOLIECCE COBMECTHOM AEATENbHOCTH. lIpM 3TOM KaXabld pemaeT CBOK OTACIBHYI 3a1ady B
COOTBETCTBUH CO CBOEH poJbio U (hyHKIMENH. MeTo]| 1eNOBbIX Urp MpeICcTaBiseT co0oi crnenuaibHO
OpPraHU30BAHHYIO JESATENIbHOCTh MO ONEepalMOHAIN3alMUd TEOPETUUYECKUX 3HAaHUM, MEpeBOAY HUX B
JESTEIbHOCTHBIN KOHTEKCT.
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Dopmbl meKyuezo KOHmMposa 3HAHUIL:
1. TIpoBepka BBHITIOJTHEHHOTO 3a/IaHUS

2. Pa36op 10BOMIOB B 1OJIB3Yy TOW WJIM MHOM TTO3HUIIHH.

3. OneHKa CTeneHn apryMEeHTHPOBAHHOCTH CYXKICHUM.

Tembwt 013 camocmoamenbHozo uzyueHus:
1. Xwumuyeckoe CTpoeHUE KaK MOPSI0K COSTMHEHUSI M B3AUMHOTO BIIMSIHUS aTOMOB B MOJICKYJIaXx.
2. CBOICTBO aToOMOB yriiepoja OOpa3OBBIBATh IPSIMBIC, PA3BETBICHHBIC M 3aMKHYTHIC IICIH,

OJIMHAPHBIC ¥ KPATHBIC CBSI3H.

3. KoBaJIcHTHBIE CBSA3H B MOJIEKYJAX, SP° , Sp° , SP -THOPHIM3IIHS.

Konmponasnule 6onpocel u 3a0anus 011 camocmoamenbHoll NPOEEPKU 3HAHUIL:

B pe3ynbTaTe u3ydeHus TeMbl CTYIEHTHl JOJIKHBI:
3HaTh OCHOBHBIE MOJIOKEHUS TEOPUU XMMHUUYECKOI'O CTPOSHMSI OPIraHUYECKUX BELECTB, MOHATHS
U30MEpUH, KJIACCU(PUKALIUIO YTIIEBOJOPOIOB.

IpakTuyeckass padora Ne 9. Tema zanamua. Kuciaopoacoaep:kamue opraHudeckKue
CcOeIMHEHUSsI.

Hesb: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEICTABICHUAMU O KHUCIOPOJCOAEPHKAILMX
COE/IMHEHUSIX.

Bonpocsl 115 o0cy:kaeHu:

1. Knaccudukarus KUCIOpPOACOAEPKAILMX COEAMHEHHH, o0mmue (opMylibl COCTaBa, TOMOJIOTH,
XUMUYECKOE CTPOCHHUE.

2. N3omepus. CucremaTnyeckasi HOMEHKIIATypa.

3. X¥MHUUYECKHe CBOMCTBA METAHOJIA M 3TAaHOJA, CIIOKHBIX 3()UPOB, )KUPOB, KAPOOHOBBIX KHCIIOT,
TJIFOKO3bI, CaXapo3bl, KpaxMaia U LEJUTI0I03bI.

4. ITonyyeHune KUCIOPOICOAEPKALIMX COCANHEHHH.

5. [IpakTuueckoe 3HaYeHHE KUCIOPOCOAEPHKAIIMX COSTUHEHUIL.

3adanua u eonpocwvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE  ONPEJEIUTh JOCTHKEHHE CTYJEHTOM OTACIbHBIX Yy4eOHBIX 3a/ay, YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU U3y4YEeHUH YIeOHOM TeMBbI:

Temwt 0oxknaooe/pepepamos:

1. «KopnyckynsipHas KOHUENIUS OMUCAHUS TPUPOJIBD.
2.«OCHOBHBIE 3aKOHBI XUMU.
. «Ku3Hb, KaK OMOJIOTMYECKUI KPYTOBOPOT BEIIECTBY.
. «CoBpeMeHHbIE MPeICTaBICHUS 00 SBOIIOLNH KUZHI.
. «310pOBbE U PAOOTOCITOCOOHOCTH.
. «ITpuHIMTIBI COBpEMEHHOW OMOATUKIY.
. UpesBpIUaliHbIE CUTYallMH 3KOJIOTHYECKOT0 XapakTepa.
UpesBbIyaliHbIE CUTYALH C 3arPSI3HEHUEM OKPYKAIOIEH CPEb.

9. XuMHueckoe OpyKHe U ero Mopaxkaromue GakTopsl.

10. O 3HayeHuu 370pOBbS YEJIOBEKA U 30POBOr0 00pa3a XKHU3HHU.

Dopmvl meKyuieco KOHmposa 3HaHU:

1.IlpoBepka BBIMOJTHEHHOTO 3a/1aHUs

2.Pa300p TOBOIOB B MOJB3Y TOM HITM HHOW MTO3HIINH.

3.01eHKa CTENeHH apTyMEHTUPOBAHHOCTH CY>KJICHHH.

Temut Ona camocmoamenvbHO20 UyueHus:

1. CriupThl: HOMEHKJIaTypa M ToMojoruueckue psapl. Knaccuduxanums. Xumuueckue CBOMCTBA
CIIMPTOB. bronormyeckoe HeﬁCTBHe CIIMPTOB U UX MPONU3BOAHBIX.

2. deHONBI: 0OCOOCHHOCTU CTPOEHMS M CBOMCTB. [IpuMeHeHne criupToB U (EHOJIOB, a TAKKE HX
IMPOMN3BOJHBIX B MCIUITUHE.

0~ UA W
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3. IlpumeHeHnne BaKHEHIIMX NpPEICTABUTENICH OPraHMYECKHUX COCAMHEHHI: MeTaHona W
ATAHOJIA, CIOXKHBIX A(PHUPOB, KUPOB, MBI, KapOOHOBBIX KHCIOT, MOHOCaxapwjoB (TJIFOKO3bI),
JucaxapuioB (caxaposbl), moiaucaxapuioB (Kpaxmalia U HeUTH0I03bl)

CTyneHThl JOJOKHBL YMETh: BBIIOJHATh XUMHYECKHE OINBITHI,  HOATBEPKIAIOIIHNE
XMMHYECKUE CBOMCTBA KHUCIOPOJCOACPIKAIIMX COCAMHEHUM; ONPENeNsATh [0 XapaKTEPHBIM
peakuusM; MPUMEHSATh MpaBuiia 0E30MACHOCTH NMpU paboTe ¢ OPraHWYECKHMH BEIECTBAMH;
COCTaBJISITh CTPYKTYPHBIE ()OPMYITBI H30MEPOB; OCYIIECTBIIATEH MMPEBPAICHHUS; PEIIATh PACUCTHBIC
3a/la4yM 10 XUMUYECKUM (POopMyJIaM U YPaBHEHHSIM.

IIpakTnyeckas padora Ne 10.

Tema 3anamusa’ A3oTcoaep:xxamme opranndeckue coeqnnenus. [loanmepsnl.

I_[e.m,: IMO3HAKOMHUTHCA C COBPCMCHHBIMHU MPCACTABICHUAMU 00 as3oTcoAcCpIKaliuX COCANMHCHUAX!
aMHHaX, aMHHOKHCJIOTAax, oenkax. CocrasieHne CTPYKTYPHBIX (bopMyn dMHMHOB, aMHMHOKHCIIOT,

0enkoB. OcyliecTBIEHUE NPEBPAILEHUH.

Bonpocsl qJis1 00Cy:KIeHUS:
1. Crpoenue BaKHEHIIMX MIPEICTABUTENIEH OPraHUUECKUX COCMHEHUI: aMUHOKHUCIIOT, OEIKOB.

2. benku kak 6uornosmmepsl. [lepBuuHas, BTOpUYHAS U TPETUYHAS CTPYKTYpa OCIIKOB.
3. CBoiicTBa aMMHOKHCIIOT.

4. CpoiicTBa OCITKOB: THIPOIIHN3, ICHATYPAIHS, [IBETHBIC PEAKIIUH.

5. CBOﬁCTBa I/ICKYCCTBGHHI)IX U CHHTCTHUUYCCKHX HOJ'II/IMepOB

3adanua u eonpocwvl 0na popmupoeanus u KOHMPONA 61A0€HUs KOMHEMEeHUUAMU,
MO3BOJISIONIAE OINPENENIUTh JOCTIKEHHE CTYJSHTOM OTACIBbHBIX YUeOHBIX 3a/ad, YpOBEHb
c(OPMHPOBAHHOCTU KOMIIOHEHTOB KOMIIETEHIMH [TPU N3y4yEeHUH y4eOHOM TeMBI:

Temwt 0oxknaooe/pecpepamos:

1.«OKu3Hb, kak OMOJIOTHUECKUI KPYTOBOPOT BELLIECTBY.

2. «3110pOBbE U pabOTOCIIOCOOHOCTHY.

3. «[IpyHIUIIBI COBPEMEHHONW OMOATUKIY.

4. XuMHYECKOe OpYKHE U €ro Iopaxaromue GpakTopsl.

5. buonoruueckoe opyxue 1 ero nopaxaromue GakTopsl.

6. O 3HaYeHUHN 37]0POBbS YEJIOBEKa U 37I0POBOTO 00pa3a KU3HH.

Dopmbl meKyuiezo KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBINOIHEHHOT'O 3aJaHUs

2.Pa360p 10BOAOB B MOJIb3Y TOM MM MHOM MO3ULIKU.

3.01eHKa CTEeNeHH apTyMEHTHPOBAHHOCTH CYKICHHH.

Tembt 012 camocmoamenbHo20 U3YUEHUA:

1. Crpoenne amuuoB. [lodyueHume aHWIMHA M3 HUTPOOEH30Ja, 3HAYEHHE B PA3BUTUH
OpPraHUYeCKOro CUHTE3A.

2. CtpoeHne aMUHOKUCIOT, UX (pu3zndeckue cpoiictBa. CHHTE3 NENTHIOB, UX CTPOCHHUE.

3. buonoruyueckoe 3HaueHUE AMUHOKHUCIIOT.

4. benku xak 6uononumepsl. CBoMCTBa OENTKOB: THIPOJIN3, A€HATYpalMs, LIBETHbIE PEAKIIH.

B PE3yIbTaTC U3YUYCHHUA TEMBI CTYACHTHI JOJIKHBIL:

3Hame Ha3BaHUS aMUHOB; CBOWCTBA anu(aTUYECKUX U apOMaTHYECKUX aMUHOB (aMHHA U
AHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE anb(a-aMUHOKHCIIOT, CTPYKTYpy OelKa, CBOWCTBA M 3HAYCHUE

OEJIKOB.

Ymemso JOKa3bIBaTh HAJIMYHUEC OCHOBHBIX CBONCTB AMHHOB, 3aBUCUMOCTB MCXKJAY CTPOCHUCM U UX
CBOﬁCTBaMH; CpaBHHBATb CBOICTBa aJ'II/I(l)aTI/I"IeCKI/IX n apOMAaTHUYCCKUX aMHHOB; OOBACHATD
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XUMHYECKHE CBOWCTBA aMHUHOKHCIIOT HA OCHOBAHWU B3aUMHOTO BIMSHUS (PYHKIIHMOHATBHBIX TPYIII
JpYyT Ha JApyra; ONpeAesTh Haluyhe OeIKOBBIX COeAMHEHUN KaYeCTBEHHBIMU PEAKIUSMHU.

IIpakTuyeckasi padora Ne 11.

Tema 3anamusn: XuMusi U *kM3Hb. XUMUS U OPTaHU3M 4YeJI0BEKa.

Hean: Omnpenenuth BIUSHHE XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpeibl HAa OpPraHu3M
YeloBeKa W JIPYTHE JKUBBIE OPTaHU3MBI; PACCMOTPETh OWOJIOTHYECKYIO CYIIHOCTh YEJIOBEKa, HO
BMECTE C TE€M II0Ka3aTh, YTO MPHUXOJUTCS OOpamaThCs K COMUAIBHBIM (PaKTOpam, TaKUM, Kak
TPY/AOBasi JACATEIBLHOCTh, OOIEHNE W KOMMYHHKAIIUs, ICJICHANPABICHHOCTh U PabOTOCIIOCOOHOCTD,
TBOPYECTBO U JIPYTHE.

Bonpocwul ona oocyscoenusn:

UenoBek Kak NMpeIMET €CTECTBO3HAHUS.

buonoruyeckasi CylHOCTh YelIOBeKa.

EnuHCTBO GMOJOTHYECKOTO M COIMATIBHOTO B YETIOBEKE.

[Ipopomxaercs iu GMoOIOrUYECcKas HBONIIOIMS YeaoBedecTBa?

OTnuurie UHAUBUAA OT JIMYHOCTH.

[IpaBuiia sK0JIOrMYECKH TPaMOTHOTO TIOBE/ICHHUS B OKPYXKaloIIei cpeie.

OcCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

DBOJIIOLMS TOHATUS OPraHOT€HHOIO 3JIEMEHTA.

OrneHka BIMSHHUS XUMHYECKOTO 3arpsi3HEHUsI OKPY’KAIOIIEH Cpelbl Ha OpPraHW3M 4YeJIOBEKa U
JpyTHe KUBbIE OPraHU3MBI.

3a0anua u eonpocvl 01a popmupoeanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENEIUTh JIOCTHXKEHUE CTYIASHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMITOHEHTOB KOMITETCHIIHH MTPU U3yYSCHUHN YICOHOUN TEMBI:

CoNo~LNE

Temwt 0oxknaooe/pepepamos
1. Posp anxuMuu B CTAaHOBJICHMH XMUMHUYECKOM HayKH.
2. Poup JlaBya3be B CTAHOBJICHUU COBPEMEHHON XUMUH.
3. J.M.MeHnpaeneeB 1 CTaHOBJIEHHUE CUCTEMHOI'O IOAX0/1a B XUMHUECKON HayKe.
4. BuOJIOTMYECKOE U COLIMATILHOE B MIPUPO/IE YEIOBEKA.
5. CraHoBIIeHHE TPYIOBOW TEOPUU aHTPOIIOTEHE3a.

OopazosamenvHnbvle mexnonozuu

Jluckyccusi ¢ pa3jejieHMeM TPpynnbl HA ONMOHUPYIOIIHE KOUIEKTHBBI - MHTEPAKTHBHAS
¢popma npoBeneHusi 3aHATHSA, TpeEINoNarammas OOCYKICHHE CI0XHBIX  BOIMPOCOB, MPoOIeM
M3y4aeMol TeMbI ITyTeM JIeJIeHUs y4eOHOM IpyNIbl Ha KOJUIEKTUBBI €IMHOMBIIIIIEHHUKOB. BaxkHo nipu
3TOM pPa3MeCTUTh O00y4aeMbIX TaK, YTOObI MpU OOCYXKICHHWU IOCTaBJICHHBIX BOMPOCOB MM ObLia
MpeACTaBIeHa BO3MOXKHOCTh BHUJIETh TIepel COo00M MPOTUBOIMOJIOXKHBIA  KOJJIEKTUB. Poib
MpenojaBaTesiss B 3TOT MOMEHT 3aKJI0OYaeTCs B OINPEICICHUM pPA3IMuYuid B OLIEHKAX, JIaHHBIX
NpeACTABUTCIIAMA KOJUICKTHUBOB, TO €CTbhb B BBIABJIICHUU HpPCAMETa AUCKYCCHMH. Baxxubpim nyTeM
MOAJIEP>KaHuUs TUCKYCCHH Ha BBICOKOM HAayYHOM YPOBHE MOXKET OBITh MPEAOCTABICHNE BO3MOXKHOCTU
CTYJIEHTaM MPOTHBOIOJOKHBIX KOJJIEKTUBOB 3a/laBaTh JPYr JApPYyry Bompochl. Jljis TOTO 4YTOOBI
JUCKYCCHUs 1UIa B HYKHOM pycie€, OH JOJDKEH IOCTAaHOBKOM JOIOJHUTENIBbHBIX BOIPOCOB,
BBICKA3bIBAHUEM CBOEHM TOUKH 3pEHHUs, MPUCOECAMHEHUEM K TOMY WJIM MHOMY MHEHHUIO KOJJIEKTHBOB,
IOCTOAHHO HaIpaBJIATh H&y‘-lHBIfI CIIOp CTYACHTOB B HaIIPaBJICHHH, O6€CH€‘—II/IBa}OH_[I/IM JOCTUXCHUC
1enei 3auaTus. Pa30op J0KeH UMeTh OIIEHKY pa0O0Thl KOJIJIEKTUBOB U OMpe/IeNieHre TyqIlero, myTeM
BBICTaBJICHUs €My 0oJiee BBICOKOW OTMETKH. B Hawane 1enecoobpa3Ho MPenoCTaBUTh BO3MOXKHOCTh
BBICKA3aThCA "DKCIEPTHON" Tpyrme, KOTopasi, BHICIAYIIAB BBICTYIUJICHUS CIyIIaTeNe, OLIEHUBAET UX
MIPaBOMEPHOCTh, TITYOMHY M TIOKJIABIBAET CBOM BBIBOJI O JIyUIlIEM KOJUICKTHBE, a BCJE 3a HEl clienaTh
pa3bop mpernoiaBaTelio.

3aoanusa 0na camocmoamenvHol padomvl CHyOeHmog
1. CocraBbTe CpaBHUTEIbHYIO TaOIHIly «CBOWCTBA BBICIINX KUBOTHBIX M CBOMCTBA YEJIOBEKa.
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2. CocraBbTe CpaBHUTEIBHYIO TaOMHIy «bHOOTHYECKHE U COITUATBHBIE TTPEIMOCHUTKN CTAaHOBIICHUS
JeJIOBCKA.

3. TlokaxkuTe pa3inuuus MEXIY «UEJIOBEKOM YMEIBbIM», «IEIIOBEKOM MPSIMOXOISAIIIMY) U «IEIOBEKOM
pa3yMHBIM.

4. Tlokaxute Bamre oOTHOIIEHME K OCHOBHBIM HACSIM  COLIMOOMOJIOTMH O TI'€HETHYECKOM
00YCJIOBIIGHHOCTH COITMAIIBHOTO TMOBEICHHSI YETIOBEKA.

5. KakoBa posib Tpyaa B CTAaHOBJICHUM YeJlOBEKa?

6. PackpoiiTe poib WieHOpa3AeabHOW peyH B MOSBICHUH YeJIOBEKa M OOIIECTRA.

7. B dem orimune OMOJIOTUYECKOW BONIOIUHU OT KYJIbTYPHO-HCTOPUYECKOUW IBOJIOIMU YEIIOBEKA U
YyeJIoBeUeCcTBa?

Dopmbl  KOHMPONA CAMOCMOAMENbHOU padomvl CmMYOeHmo8 - BBHICTYIUIEHUE Ha CEeMHHape,
BBITIOJIHEHUE UHAUBUAYAJIbHBIX 3aJaHU.

Dopmvl meKyuiezo KOHmMpOAA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClymaTenel mo
COACPKAHUIO HM3y4aeMOWll TeMbl. BBbISIBICHHS CTENEHM HW3Y4YEHUsS CTYJEHTaAMU OCHOBHOW U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

Oopa3zosamenvHvle mexHOI02UU

CeMuHap-qucnyT — HWHTepakTHUBHasi ¢opMa TNpoBedeHUs] 3aHATHUS, TPEIOIAraroIas
myOauYHOe OOCYXJCHHE CIIOPHBIX BOIPOCOB HM3y4aeMOM TEMbl IOCJE CICIaHHOTO KEM-TO U3
CTYICHTOB COOOMICHMS (IOKJIaaa), 4YTO POXKAAeT aKTUBHYIO IT03HABATEIBHYIO JEATEIHHOCTh
oOyudaeMbIX, a ¢ HEH - pa3BUTUE WHUIMATHBBI U TBOPUYECTBA, YMEHUE OTCTaUBaTh CBOM yOEKICHHUS.
OrnupaeTcst Ha JOTUKY TOCJIEI0BATEILHO MOJEIUPYEMBIX MPOOJIEMHBIX CUTYaIlui MyTeM MOCTaHOBKHU
MpOOJIEMHBIX BOIMPOCOB WM TPEAbSIBICHUA MPOOJEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJHBI OOMEH MHEHHSIMH. BBICTyHarommM 3aJaloTcs BOMPOChl. KaxaoMmy CTyIeHTy maercs,
MpaBo B JF000M MOMEHT, €ClM OH MOuYeMY-THOO HE COIVIACEeH C BHICTYMAIONIMM WM AyMAaeT WHaue,
OCTaHOBUTH ero. IIpemomaBarens akTUBHO y4YacCTBYET B JUCKYCCHHU, MOJIBOIAUT HUTOTH OOCYXKICHHS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3dop 3aHATHSL.

3aoanua ona camocmoamenvHol padomsvl CMyOeHmM o6

1. JlaiiTe cpaBHUTEJIbHBINA aHATIN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX TIPOLIECCOB.

2. Tlokaxkute OCHOBHBIE 3a/1a4H SBOJIOIMOHHON XUMUHU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIAET B KAYeCTBO OCHOBHOTO opraHoreHa. Kakoit wHOMU
XUMHUYECKHUH 3JIEMEHT MOT Obl 3aMEHUTH YIJIEPO]] B POJIM BEIYLIETr0 OpraHoreHa?

4. Tloxaxwure cBs3b TEOpUH XUMHUUYeCcKOM aBomonnu A.Il.PyneHko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «I'es-TUroTe3p» B Pa3BUTUU NPEJCTABICHUN O PAa3BUTHH TreochepHBIX
000J10YeK.

6. JlaliTe CpaBHHTENbHBIM aHAIW3 KOHICHIHMH, OOBSCHSIOMNX CTAHOBJICHWE HBIHCITHETO
00JIMKa 3eMHOW OBEPXHOCTH.

IIpakTnueckas padora Ne 12. Tema 3anamua. Xumus B ObITY.
Heab: M3yunts XuMudeckue sBJI€HUS B IPUPOJIE, B OBITY M HA IPOU3BOJICTBE.

Bonpocel ona oocysycoenusn:
1. XumMuueckue aBiIeHUs, MPOUCXOISAIINE B IPUPO/IE.

2. XuMUYeCKHeE SIBJICHUS B OBITY U Ha MPOU3BOJICTBE.

3. OCHOBHBIC YPOBHU XUMHYECKUX CTPYKTYP.

4. O0mas TMHAMUKA PeaKIUi XUMHUYECKUX DJIEMEHTOB.

5. KoHItenmum 3BOTIOMMOHHON XUMHUH.

3adanua u eonpocwvl Ona popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,
MTO3BOJISIFOIIAE  ONPEEIUTh JIOCTIKEHUE CTYJASCHTOM OTJACIBHBIX YyYeOHBIX 3aJa4, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU H3y4YEeHUN YIeOHOM TeMBI:

Temwt 0oxnaooe/pepepamos
1. Ponp anxumuu B CTAHOBIEHUU XUMUYECKOU HAYKH.
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ConHeyHas cucTema M ee CTpyKTypa.

Posnb JlaBya3be B CTaHOBJIEHHH COBPEMEHHOM XUMUHU.

J.M.Mennenees U CTaHOBIIEHUE CUCTEMHOTI'O ITOAX0/a B XMMUYECKOU HAYKeE.
Ponp oTeuecTBEHHBIX MCCIIEIOBATENEH B CTAHOBICHUH U PA3BUTUHU HAyK O 3eMIIe.

okrwn

OopazosamenbHble mexHoI02UU

CeMuHap-IMcnyT — HHTepakTHUBHAasE ¢opMa NpoOBedeHUs] 3aHATHS, IPE/IOIAraras
myoJMYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaeMOM TEMBI IIOCJIE CACIIAHHOTO KEM-TO W3
CTYICHTOB COOOMICHMS (IOKJIaaa), 9YTO PpOXKAAeT aKTUBHYIO II03HABATEIbHYIO JEATEIHHOCTh
o0yJaeMbIX, a C HEH - pa3BUTHE WHUIIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOU YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi MyTEM IMOCTAaHOBKU
MpoOJIEMHBIX BOMPOCOB WJIM TPEIBSABICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHM TpPHUCYTCTBYET
CBOOOJHBI OOMEH MHEHHSIMH. BBICTynarommm 3aJaloTcs BOMPOCHL. KaXaoMy CTyIeHTy maercs,
MpaBo B JI000H MOMEHT, €ClId OH IMOYEMY-JIH0O0 HE COIVIACEH C BBICTYNAIOIIUM HWJIM JyMacT WHAue,
OCTaHOBUTH ero. IIpemonaBarens akTUBHO y4acCTBYET B JUCKYCCHUHU, MOJBOAUT HUTOTH OOCYXKICHUS
y4eOHBIX BOIPOCOB, MPOBOAUT pa3dop 3aHATHS.

3aoanus 013 camocmoamenbHoil padomol CHyOeHmos

1. JlaiiTe cpaBHUTENIbHBIA aHATIN3 OCHOBHBIX HAIIPABJICHUN TEOPUU XUMUYECKUX MIPOLIECCOB.

2. TlokaxxuTe OCHOBHBIE 3a/1a4H SBOIIOIMOHHON XUMUHU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIAET B KAYeCTBO OCHOBHOTO opraHoreHa. Kakoit wHOMI
XUMHYECKHI 3JIEMEHT MOT ObI 3aMEHUTH YTJIEPO]] B POJIM BEIYIEro OpraHorena’?

4. Tloxaxwure cBs3b TEOpUM XUMHUUYECKOM 3Boonnu A.Il.PyneHko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «['es-TUMOTE3bI» B PAa3BUTUU IPEICTABICHHA O PAa3BUTUU TeOCHEPHBIX
000JI04eK.

Dopmvl KOHMPOIA CAMOCHMOAMENBHOU pPAdOmMbl CMyOeHmOoE — BBICTYIUICHHE Ha CEMHHAape,
BBIIIOJIHEHUE UHIUBUAYAJIbHbIX 3a1aHUM.

Dopmvl meKyuieco KOHmMPOA 3HAHUI U OC60EHHBIX KOMNEMEHYul — ONPOC CIylaTeIed Mo
COJICPKAHUIO H3y4yaeMOW TeMbl. BBISBIEHUS CTENEHM U3Y4YeHUsI CTYJEHTaMH OCHOBHOM U
JIOTIOJIHUTEIILHOM JIMTEPATYPHI.

IIpakTnuyeckas padora Ne 13.

Tema 3anamusa. bnonaorusi — COBOKYNHOCTb HAYK O :KMBOW nmpupoae. MeToabl HAY4YHOT 0
MO3HAHUS B OHOJIOTHH.

Hean: BrISICHUTH pa3Hble YPOBHU OpraHU3alUM OHOJOTHYECKUX CHCTEM, HadyuHas OT
MOJIEKYJISIPHO-TEHETUUECKOTO0 yYpPOBHS M 3akaH4MBas OWOCHEpHBIM ypOBHEM. BBISBHTH CYIIHOCTH
MOJ'IGKy.]'ISIpHI)IX MCEXAaHU3MOB HACICIACTBECHHOCTH, O6CY)KI[€HI/I€ KOTOpBIX HpI/IBOILI/IT K aHaJm3y
ATUYECKUX MPOOIEM FreHHOU WHKEHEPHUH.

Bonpocwi ona obcyrcoenun:
3HAKOMCTBO C 00bEKTaMH U3y4eHHs OMOJIOTUH
[IpenmymiecTBa U HEJOCTATKH OMMCATENILHOW OMOJIOTHH.
[TombITKM 00BICHEHUS 0COOEHHOCTEH KUBBIX CHCTEM MEXaHUIIMCTAMHU M BUTAIHCTAMHU.
Posib 6€TKOB ¥ HYKJIEMHOBBIX KHCIIOT B )KMBOM OpPTaHU3ME.
YpOBHU OpraHU3aIlH B )KUBBIX CHCTEMaX.
OTnuune MOJIEKYISAPHBIX CTPYKTYP JKUBBIX CUCTEM OT CUCTEM HEXKHBBIX.
[Ipupona Bupycos.
I'eneTnueckas TEpMHHOJIOTHSL M1 CHMBOJIMKOM, PEIIeHNe TeHeTUYECKHX 3a/1a4.
DTHYecKHe TPaHHIIBI TPUMEHEHHUS TeHHOW WHXCHEPHH.
10 OCHOBHBIE TPUHLIUIIBI OMOITHKH.
3a0anus u eonpocel O0na  GQopmuposanus u KOHMPOAA 61A0EHUA KOMHEmMEeHUUAMU,
MO3BOJISIOIINE OIPENENUTh JOCTH)KEHHE CTYJEHTOM OTAEIbHBIX YUeOHBIX 3a/ad, YpOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIINI MTPH N3Y4EHUH YIeOHOH TEMBI:

CoNOR~ LN E
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Temwt 0oxknaooe/pepepamos:
1. Pa3ButHe Ouosiornyeckux 3HaHuii B 17 cToneTuu.
2. CTpyKTypHBIE YPOBHU KHBOW MaTEPUU.
3. Opranusanus KUBbIX CUCTEM U CTPYKTYP.
4. DtHueckue npoOiieMbl TEHHOW HHXCHEPUH.
Oopa3zosamenvHble mexHON02UU

JleioBasi Mrpa — HHTEPaKTHBHAsA (opMa NpoBedeHUs] 3aHATHUSA, IPEANOJararomas
BOCCO3/IaHHE€ TPEIMETHOIO M COIMAIBbHOTO CcoAepKaHUs Mpo(ecCHOHANbHON JIeATENbHOCTH,
MO/JICIIMPOBAHUE CUCTEM OTHOIICHUH, XapaKTEPHBIX JJISi JAHHOTO BUJA MPAKTHKH. SIBISSICH CPEICTBOM
MOJICTIMPOBAaHUSl  Pa3HOOOpa3HbIX  YCIOBHIl  NMPOQPECCHOHANBHON  JI€ATEIbHOCTH,  AaCIEKTOB
YeJIOBEYECKON aKTHBHOCTH M COLMAIBHOTO B3aMMOJICHCTBHS, JETOBas UIpa BBICTYHACT U METOIOM
MOMCKA HOBBIX CIOCOOOB €€ BBINOJHEHUA. B 1enoBoil urpe oOyueHrne YYaCTHHKOB ITPOUCXOIUT B
IIPOLIECCE COBMECTHOM IeATENbHOCTH. lIpy 3TOM KaKIplii pelaeT CBOK OTACIBHYIO 3a1ady B
COOTBETCTBUH CO CBOEH poiibio U (yHKIMEH. MeTol AeNOBbIX UTp HpeacTaBiseT co0oil crennaibHo
OpPTaHU30BAHHYIO JIEATEILHOCTh IO ONEpAalMOHAIM3AIMNA TEOPETUYECKUX 3HAHWUH, TMEPEeBONY WX B
NeSITeIbHOCTHBI KOHTEKCT.

3aoanus 011 camocmoaAmeIbHol padomol CHyOeHmos

1. [aiite cpaBHUTEIbHBIM aHAIM3 KOHIICTIIUN TPOWCXOXKICHUS JKU3HH, CHOPMHUPOBABIIUXCS B
HUCTOPHUH €CTECTBO3HAHUSI.

2. TlpuBemuTe CPaBHUTEIBHYIO XapaKTEPUCTHKY TCOPETUICSCKUX KOHIICTIIIHIA B OMOJIOTHH.

3. TlogymaiiTe, IMEET I CMBICI IOHSTHE «KBAHT KUBOU MaTepun»?

4. Tlokaxwure, MOYEMy JUIsi KOJUPOBAHUS OCIKOB MOHAIOOMINCH KOJOHBI, COACpKAIINE UMEHHO TI0
TPU a30TUCTHIX OCHOBAHUSI.

5. CocraBpTe TaOIUIYy TEHETUICCKOTO KOAMPOBAHUS OCJIIKOB, COCTABIISIONIUX OCHOBY TKaHEH JKMBOU
MaTepuu.

6. PackpoiiTe poJib periMKanuy, TPAaHCKPUIIITNK U TPAHCIISINN B PA3BUTHU )KUBBIX OPTaHU3MOB.

7. PackpoiiTe B3auMOCBSI3b MeTab0IM3Ma U TOMeOcTa3a B (DyHKIIMOHUPOBAHUH KIIETOK.

8. Tlokaxute, moyemy MmpoOJIEeMbI OMOITHUKM OKa3bIBAIOTCS HAaWOOJIee OCTPHIMH B TPUMEHEHUU K
TEHHOW WHXKEHEepUu?

d)oprl KOoHmpoJin CAMOCMOAMEIbHOU pa6ombt cmydenmos - BBICTYIIICHHUC Ha CEMHUHAPC,
BBIITOJTHCHHUEC HHANBUAYAJIBHBIX SaI[aHI/II\/'I.

Dopmbr meKywieco KOHmMpoOa 3HAHUIL U OC60CHHbIX KOMNemeHuuu — ONIPOC CIyIIaTeNed IIo
CONECPKAHUIO U3y4yaeMOM TeMbl. DBBIABIEHUS CTENEHM W3Y4YEHUS CTYJEHTaMH OCHOBHOU U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

IIpakTnueckas padora Ne 14. Tema 3anamua: Kiuerka.
Heab: M3y4uTh KIETOYHBIH ypOBEHb OpraHU3alMU OMOJOTMYECKUX CUCTEM; BBISIBUTH CYIIHOCTh
KJIETOYHBIX MEXaHU3MOB )KH3HEACITCIbHOCTH.

Bonpocul ona obcyymcoenusn:

3HAKOMCTBO C KJ1eTo4HoM Teopueit [lIBanna.

3HAKOMCTBO CO CTPOEHHUEM KIIETKH.

[IpenmyrecTBa ¥ HEAOCTATKU OMUCATEIHHON OMOIOTHH.

[TonbiTKM 00BsICHEHHSI 0COOEHHOCTEH JKUBBIX CUCTEM MEXaHHUIIMCTAMH U BUTAJTUCTaMHU.

Ponp opranousioB B KIETOUYHBIX MEXaHU3MaX KU3HEIAEATEIbHOCTH.

. OcHOBHBIE TPUHITUTIEI OMOITHKH.

3aoanua u eonpocel 0aa Hopmuposanus U KOHMPOAA 61A0€HUA KOMHEMeEHUUAMU,
MO3BOJISIIOIINME ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU H3y4YEeHUN YIeOHOM TeMBI:

Temwt 0oknaoose/pechepamos:

1. Pa3zButue OMonOruvecKux 3HaHui B 17 cToneTuu.

2. CTpyKTypHBIE YPOBHH KUBOW MATEPHH.

ogakrwdE
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3. OpraHu3anusi >KUBBIX CUCTEM U CTPYKTYP.
4. DTudeckue nMpooIeMbl TCHHOW HHKEHEPHUH.

Oopa3zosamenbHble mexXHOI02UU

JesioBasi urpa — HHTepaKTUBHAsA ()OPMa NMPOBeAeHHUs 3aHATHSA, IPE/IIOIATA0NIasi BOCCO3/IaHNUE
MPEAMETHOTO W COIMAIBHOTO COACpKaHUS TPO(YECCHOHATBLHONW NIeATeIbHOCTH, MOJCIUPOBAHUE
CUCTEM OTHOILICHUM, XapaKTEPHBIX ISl JAHHOTO BUJA MIPAKTUKH. SIBIISSACH CPEICTBOM MOACIUPOBAHUS
Pa3HOOOPAa3HBIX YCIOBHIA NMPO(ECCHOHATBLHON JACATEIHPHOCTH, aCTIEKTOB YE€JIOBEYECKOM aKTUBHOCTH H
COLIMAJILHOTO B3aWMOJICUCTBHUS, JIEIIOBas WIPa BBICTYMAET M METOJOM IOHMCKAa HOBBIX CIIOCOOOB e
BBITIOJIHEHHUS. B 1enoBoil urpe oOy4YeHHE YYaCTHHUKOB IPOUCXOIUT B IIPOIIECCE COBMECTHOM
nesATeabHOCTH. [Ipu 3TOM KaXKIblil pellaeT CBOK OTACNbHYIO 33/1adyy B COOTBETCTBHU CO CBOEH POJIBIO
1 GyHKIHUEH. MeTo AeTOBBIX UTP MPEACTABISIET COOON CIEIUaIbHO OPraHU30BaHHYIO JIEATEILHOCTh
10 OTepalMOHAIN3ALNN TEOPETUUECKUX 3HAHUH, IEPEBOY UX B JEATEIbHOCTHBIM KOHTEKCT.

3aoanusn 013 camocmoamenvHol padomsl CHYOeHM 06

1. [aiite cpaBHUTENbHBIM aHaIM3 KOHLEMUIUNA MPOUCXOXKICHUS >KU3HH, C(HOPMUPOBABIIUXCS B
HUCTOPUU CCTCCTBO3HAHUA.

2. llpuBenute CpaBHUTEIBHYIO XapaKTEPUCTUKY TEOPETHUECKUX KOHIICTIIIUNA B OMOJIOTHH.

3. ITokaxxnte MHPOBO33PCHUYCCKYIO POJIb OTKPBITHA PACTUTCIIbHBIX U )KUBOTHBIX KJICTOK.

4. CocTaBbT€ CpaBHHUTEIBHYIO CXEMYy pPACTUTEIbHOW M >KUBOTHOM KiIEeTKH. KakoBbl OCHOBHBIE
pasauuus Mexay HUMH?

5. TlokaxuTe, mouemy ISl KOJUPOBaHUS OEJIKOB MOHAJOOMINCH KOJOHBI, COEpKaIIe UMEHHO I10
TPH a30THCTHIX OCHOBaHUS. COCTaBbTE TAOIHUILYy TEHETHYECKOTO KOJAUPOBAHUS OEIKOB, COCTABIISIONINX
OCHOBY TKaHEW KUBOI MaTepHH.

6. PackpoliTe B3aMOCBS3b METa00OIM3Ma U TOMEOCTa3a B PYHKIIMOHUPOBAHUU KIIETOK.

7. OmnucaHue MUKPOIIPENapaToB KIETOK PACTEHU.

8. CpaBHeHI/Ie CTPOCHUA KIICTOK paCTCHI/II\/JI N JKMBOTHBIX I10 TOTOBBIM MUKPOIIpCIIapaTam.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU padomsl CmyOeHmoe - BBHICTYIUIEHUE Ha CEMMHApe,
BBITIOJTHEHUE UHIUBUIYaTbHBIX 3aJaHUN.

Dopmvl meKyuyezo KOHmMpPONA 3HAHUIL U O0CB0EHHBLIX KOMREmeHWuil — OIpocC ciyuiarenaed 1o
COJICP’)KAHHUI0O M3ydyaeMOH TeMbl. DBBIABIEHHUS CTENEHM W3Yy4YEHUS CTYJEHTaMHU OCHOBHOW H
JIOTIOJIHUTEIILHOU JINTEPATYPBI.

IIpakTnueckas padora Ne 15.

Tema 3anamus. IKOCHCTEMBI.

Henab: 06cynuTh ocHOBHBIE pUHIMIEI yueHus: B.W. BepHanackoro v nmokasaTts UX 3HaY€HHE JTHS
pelIeHHs] COBPEMEHHBIX MPOOJIEM HKOJIOTHH.

Bonpocw ona obcyrncoenun:

Omnpenenenne 6uocheps B.1. Bepuaackum.

Ponb xuBOr0, GMOKOCHOTO M KOCHOTO BelecTBa B Ouocdepe.

BosnukHoBeHne Hoocdephl. J[eITenbHOCTh pa3yMa YeIoBeUYecTBa KaK T'e0IOrHuecKas Cuia.
CBsi3b DKOJIOTHH ¢ OMOJIOTHEN U APYTUMHU HayKaMHU.

. CoBpeMeHHBIE TIPOOIIEMBI SKOJIOTHH.

3aoanua u eonpocel 0aa Hopmuposanus U KOHMPOAA 61A0€HUA KOMHEMeEHUUAMU,
MO3BOJISIIOIINAE  OTPENENUTh JOCTIDKEHHE CTYJSHTOM OT/ACIbHBIX YUeOHBIX 3a/ad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU U3y4YEeHUN YIeOHOUN TeMBbI:

Temul 0oknaoos/peghepamos:

1. VYwuenue B.U. Bepraackoro o Hoocdepe.

2. TexHOMOTMYECKHE HOKOHOMHYECKHE W COIMAJbHBIE MEpHI 110 COXPAHEHUIO OKPYXKAroIeh
cpepl.

abkrwdE
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3. buonornyeckas u 3Kojoruyeckas THKA.
4. Jle Pyau Tetisap ae lllapaen o Hoochepe.
5. Dxojoruueckue rnpoodyiemMsl B HcciaeoBaHusax PuMckoro kiryoa.

OopazosamenbHnble mexHono2uu

Y4yeOHO-TeopeTHYeCKasi KOH(epeHIIUsA — MHTEePAKTHUBHAsA (popMa NpPOBeJeHUS 3aAHATHA,
npeAnoararonas cobpaHue CTYACHTOB It OOCYKJEHHS BOIPOCOB TeMbl 3aHATHS. B Xxome
00CYXICHHSI BOIIPOCOB IPENO/IaBaTelb JOKEH YIUTh CTYJIEHTOB BECTH HAyYHBIH CIIOp, KOTOPHIN HE
JOJDKEH TepepacTarb BO B3aWMHbIC OOBUHEHHUA. JIMUHBIM MPUMEPOM OH MOXKET IO0Ka3aTh, YTO B
JUCKYCCUHU TIOOeXKIaeT MATKas MaHepa, JUIICHHAs KaTErOPUYHOCTH M arpeccCMBHOCTH. M HaoOopoT,
TOT HE JIOCTUTACT YyCIeXa, KTO KCIOIB3yeT MOBBIIICHHBI TOH W 3MOIMH BMECTO YOETUTEIbHBIX,
JTAKOHUYHBIX ¥ 0OBEKTUBHBIX TOBOJOB. DaKT 3BPUCTUUECKOTO MPOIIECcCca PEIICHUs 3a/1a4 MOXKET OBbITh
OXapaKTepU30BaH CICAYIOIIUMHA MOMEHTaMU: 1) 00y4aeMbIM HEM3BECTEH CIIOCOO PEIICHHS; 2) MOUCK
pelIeHus] OCYIISCTBIISETCS B JUHAMUYHONW OOCTaHOBKE, T.€. B 30HE C "MOJBMKHBIMHU'" T'paHHUIIaMU
MCXOJHOTO 3aJaHus; 3) XapakTep PeUICHUS WHTEPIOJSAPHBIN - pelieHUe 3a/Jadi He TpeOyeT HOBBIX
HMCTOPHUKO-HAYYHBIX U MEKIMCIUILIMHAPHBIX 3HAHUH, CBEJICHUI; 4) MTPOIIECC TTOUCKA XapaKTEPU3YEeTCs
HEYETKOCThIO ero airoputma. lIpemnojaBaresnb akTUBHO y4acTBYET B JUCKYCCHUM, TOJIBOJUT HUTOTH
00CYXICHHS BOIIPOCOB, IPOBOIUT Pa3z00p 3aHATHS.

3aoanusn 013 camocmoamenvHol padbomsl CHy0eHm o8

1. Tloxaxurte oTnwuuMe TnpenacTaBieHuid o Ounocdepe B.M.BepHaackoro oT mpeasIymmx
MIPEJICTABICHUI O €IMHCTBE KUBOW IPUPOIBI.

2. Kaxue B3aMOCBSI3H )KUBOTO M KOCHOTO BeliecTBa BeyieneHsl B.M.Bepragckum?

3. KakoBbI OCHOBHBIE OTJIHYMS KHUBOTO BEIIECTBA OT KOCHOTO BelecTBa?

4. B yem npuHIunuaibHoe oTiinune uaeil o Hooocdepe B.M.Bepuaackoro, ¢ ogHoil ctoponsl, u Jle
Pyau T. ne llapaena — ¢ apyroii?

5. CocraBbTe cXeMy KPYroBOpOTa XMMUYECKHUX BEIIECTB B Orocdepe (1o BEIOOPY).

6. KakoBa reosornueckas pojb >KMBOTO BellecTBa?

7. Kak u3MeHsiach poJib 4elioBeka B onochepe?

8. ComocTaBbTe NpOIeCChl CTAHOBJICHUS OMOCc(ephbl U CTAaHOBIEHUS HOOC(HEPHI.

9. B gewm 3aximrodaercs oriunane ornochepsl ot IKocheps?

10. [aiiTe xapaKTepUCTUKY OCHOBHBIX TPOPHUUECKUX IICTICH.

11. OGbsicHUTE, TOUEMyY peasibHbIe TPOPUUECKHE LIENTU UMEIOT He Oosee 4 — 5 3BeHbeB?

12. PackpoiiTe OCHOBHBbIE MPOOJIEMBI COLIUATBHOM IKOJIOTHH.

13. Iokaxkute poss PuMckoro xiryda B MIOHUMAaHWU U CTAHOBJICHWH OCHOBHBIX MPOOJIEM COLUAITBHOM
9KOJIOTHH.

14. CobumroneHue nmpaBuil MOBEACHUS B IPUPOJIE, OEPEKHOE OTHOLICHUIO K OMOJIOTHYECKUM 00BEKTaM
(pacTeHusIM U KHUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHa.

Dopmbl  KOHMPONA CAMOCHMOAMENbHOU pPadomsvl CMyOeHmoé — BHICTYIUIGHHE Ha CEMHUHape,
BBIITOJTHCHHUEC HHANBUAYAJIBHBIX BaI[aHI/Iﬁ.

Dopmbr meKywieco KOHmMpOa 3HAHUIL U OC60CHHbIX KOMNemeHuuu — ONIPOC CIyIaTeNed IIo
COJICP)KAHHUIO M3y4aeMOM TeMbl. BBISABICHMS CTENEHM W3YYEHUsS CTYACHTAMM OCHOBHOM U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

Cemunap-npecc-koHpepeHuus.

3akiouyenue

ZII/ICHI/IHJ'II/IHI)I, IO KOTOPBIM INIAHHUPYIOTCA MPAKTUYCCKHX pa60T51 n KOJIHMYCCTBO YacCOB,
OTBOAMMOC Ha UX BBIIIOJIHCHUC, OTIPCACIISAOTCA pa6oq1/1M y‘-Ie6HBIM IIJIaHOM.

HpI/I IJIAaHUPOBAHUHN COCTaBa U COACPKAHUA MPAKTUUCCKHUX pa60T CICayEeT UCXOOUTh U3 TOTIO,
YTO MPAKTUYCCKHUC paGOTBI HMCIOT CJICAYIOMUC BCAYIHIUC TUAAKTHUYCCKUC LICIIN:
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- TIOATBEPKIEHHWE H TIPOBEPKAa CYIIECTBEHHBIX TEOPETUYECKUX TIOJOKEHUH (3aKOHOB,
3aBUCHMOCTCH), W IO3TOMY TPEUMYIIECTBEHHOE MECTO 3aHMMAIOT MPH HW3YYCHHUH JTUCIUIUIAH
MaTEMaTHYECKOTO U O0IIEero eCTECTBEHHOHAYYHOTO0, 001IenpodecCHOHATBEHOTO IUKIIOB;

- (opMupoBaHME NPAKTHUECKUX YMEHUH — MPO(ECCHOHAIBHBIX (BBIMOIHATH OINPE/ICICHHBIC
JCHCTBHS, OIepalii, HEOOXOAMMBIE B TOCICAYIONIEM B MPOPECCHOHATBHOW NEATEIHHOCTH) WU
y4eOHBIX (permarh 3agadyd Mo OWOoJOoruu, (PU3UKE, XUMHUU W JIp.), HEOOXOAUMBIX B IOCIICIYIOIICH
y4eOHOU JesITeIbHOCTH;

-IPAaKTHYECKUEe  pabOThl  3aHUMAIOT  NPEUMYIIECTBEHHOE  MECTO  NPH  HU3YYCHUH
o0IenpopeCCHOHANBHBIX U CIIEITUATBHBIX JUCIUILINH.

HpI/I BBIIIOJIHCHUU ITPAKTHYCCKHUX pa60T ydalmuyecsa OBJIaACBAIOT II€PBOHAYAIBHBIMU YMCHUAMU
1 HaBbIKaMU, KOTOPBIC B JaTbHEHIIIEM 3aKPCIIAIOTCA.

Hapsiny ¢ ¢popmupoBanneM yMeHM U HaBBIKOB B IIPOLIECCE BBIMOIHEHHS MPAKTUYECKUX padoT
0000IIIal0TCs, CHCTEMATU3UPYIOTCS, YIIYOISIOTCS M KOHKPETH3HPYIOTCS TEOPETUYECKHE 3HaHW,
BbIPa0aTHIBAETCS CHOCOOHOCTh M TOTOBHOCTH HCIOJIB30BaTh TEOPETHUYECKHWE 3HAHUS Ha TMPAKTUKE,
pa3BUBAIOTCS] MHTEJUIEKTYaJIbHbIE YMEHUS.

IIpuioxkeHus K NPaAKTHYECKUM padoTam
CTpoeHue KJeTKH.
Hean pa6oThI:
1.PaccMOTpeTh cTpOEHUE KIIETKU M CTPOCHHUE OPTaHOUIOB KIICTKH.
2.3apucoBaTh B TETPaAlb.
3. PaccMOTpeTh CTpOCHUE OPraHOUIOB KICTKH
4. BBIACHUTH, UCIONB3YS TEOPETUICCKUI MaTeprall ()YHKIIUU OPTaHOHJIOB.
5. Cnenatb BBHIBOJIBI.
O06opynoBanue: yueOHUK, TeTpaab, KAHIEIIPCKUE TPUHAJIC)KHOCTH, TAOJIUIIBI, TUIAKATHI.
Beinonaenue paboThr:
1.M3y4eHne TEOpEeTHYECKOTO MaTepHuaa.
2.Pabora ¢ pucyHkamu 1 TabJIMLIaMu.
3.BeiBOIEI.
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Puce. 11. Knerxa TOJ 3NeKTPOHHBIM MHUKDOCKOMOM.
1 — nnasmarugeckas 6)

— 9HJOm.
puonn; 4 — MeXKJIeToOYHOoe npocrpascTBO; 5

Kas cerb; 3 — penr-
UHHOUMTO3HLIA KaHau;

KA
6 — nMHONWTO3HMIN My3bIpEK; 7 — Koium:::w I‘;DMJ;; o
peimko; 10 — sapepnas obosouxa; 1 I MATOX

HaumenoBanue opranouia

Crpoenue

DyHKIUU

BOONND O WNE

©
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IF'EHETHUKA

I'eneTH4yeckasi TEPMUHOJIOTHS M CHMBOJIMKA.

ean padoTsi:
1.3HaKOMCTBO C TEHETHYECKOM TEPMUHOJIOTHEN M CUMBOJIMKOM.
2.3amoMHeHUE TaOJUIIBI.
3.BeiBoaLL.
O6opynoBaHue: TaOIHIIBI, YAICOHUK, KAHIEISIPCKUE TPUHATIC)KHOCTH.
BoinoJsinenue padooThi:
1. 3HaKOMCTBO C F€HETUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM.
2. 3anoyiHeHHE TaOJIUIIbI.

3. BeIBOZIBI.

HanmeHoBaHMe TEpMHHA WM CHMBOJIA O0o3HaueHHWEe CHUMBOJIA WM KpaTKOe
ornpezieNieHUue TePMUHA.

1.

2.

3.

4,

5.

6.

7.

7.

8.

9.

10.

CocraspiieHue nNpocTeiiuX cxeM MOHOTHOPHUIHOIO ¥ IMTHOPUAHOIO CKpelBAHHUSA.
Llenb: Hayuntbest cOCTaBIATH MpOCTEHIINE CXeMbl MOHOTMOPUIHOTO U OUTHOPUHOTO
CKpELIUBaHHUs.

Ob6opynoBanue: Tabnuiibl, cXembl, ydeOHbIE TOCOOUS, KaHIEISIPCKUE MTPUHATICKHOCTH.
Brinonnenue padoThi:

1. H3ydeHue TEOpETHUECKOTO MaTepuaia

2.  CocraBjieHHE CXeM MOHOTHOPUTHOTO CKPEIIHBAHHUS
3.  CocraBneHue cxeM IUTHOPUIHOTO CKPEIIUBAHUS.

4.  BoiBogsI 110 paboTe.

P: Y aax T Aa
rameTsl: (a) (A) (a)
Fi: Aa, aa,

rac: A —reH MMOJIUJAKTHIINH, A — HOpM&J’ILHHfI I'CH.

P QATAxTATA
MECTPhIC TECTPhIC
rameThl: (A*) (A) (A7) (A)
Fi: 1IATAT 2 AT A 1AA

YyepHbIe MecTpble Oerbie
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P QATAxTA*A
MECTPBIC TICCTPLIC
rameThl: (A*) (A) (A7) (A)
Fi: 1IATAT: 2 AT A 1AA

YyepHbIe recTpbie Oembie

P QATAXxTATA
IECTPBIC IICCTPHBIC
rametsl: (A*) (A) (A7) (A)
Fi: 1IATAT 2 AT A 1AA

YepHbIe MecTpbie Oerbie

Pemenne reseruuecKux 3ajaad.

Llenb paboTel: HayuuThes periats 3a1a4u, UCTIOIb3Ysl 3HAHHS 3aKOHOB T€HETHUKH.
O6opynoBanue: Y4eOHUK, METOJUYECKUE PEKOMEH IALUU K PEIICHHUIO 3a/1a4 110 TeHETHKH,
KaHIEJIIPCKUE TPUHAISKHOCTH.
Brinonnenue paboThi:
1. H3ydeHue TEOPETHUECKOro MaTepualia
2.  VI3y4yeHHe METOAMYECKOTO TTOCOOUS
3. BreBogsl

33[{3‘13 1. Y denoBseka ren MNOJIMJAaKTHINHN (MHOFOH&J’IOCTI/I) AOMUHHPYET HAA HOPMaJIbHbBIM
CTPOCHUECM KHCTH. VY XKeHbl KHCTb HOpMaJIbHasA, MY’K TICTCPO3UI'OTCH II0 TI'CHY IMNOJIHUIAAKTUIINU.

OnpenenI/ITe BCPOATHOCTDL POKIACHUA B 3TOH ceMbE MHOT'OITAJIOTO pe6eHI<a.

Pemenne »Toil 3agauM HauMHAeTCs C 3alUCH €€ YCJIOBUS M 00O3HAueHHs] TEHOB. 3aTeM
orpeneNAoTcs (MPeAnoNIoKUTENBHO) TeHOTHITBI poanTeel. ' eHOTUI My»Ka U3BECTEH, T€HOTHUIT KEHBI
JIETKO YCTaHOBUTH MO (PEHOTUIY — OHA HOCUTEIbHUIIA PELIECCUBHOTO MPU3HAKA, 3HAYUT, TOMO3UTOTHA
M0 COOTBETCTBYIOIIEMY TeHy. Clenyromuii dTan — HalMcaHnue 3HadeHuil ramet. Cienyer oOpaTuTh
BHUMaHME Ha TO, YTO TOMO3HMI'OTHBI OpraHu3M o0pa3yeT OJUH THUI TaMeT, MO03TOMY HEpeIKO
BCTPEUAIOLIEECS] HANKMCAHUE B OTOM Cilydyae [JBYX OJMHAKOBBIX TaMET HE HMEET CMBICIA.
I'erepo3uroTHsiii opranusm ¢opmupyer na tuna ramer. CoelMHEHHE TaMeT CIy4yallHO, MO3TOMY

MOSIBJICHHUE JIBYX TUIIOB 3UTOT paBHOBEPOSTHO: 1:1.

Pemenue.

P: Qaax T Aa
raMmeThl: (a) (A) (a)
Fi: Aa, aa,

rae: A — reH NOJIMJIAKTUIINH, 4 — HOPMaJIbHBIHN TeH.
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OTBeT: BEpOSATHOCTH POXKICHHSI MHOTOIANI0ro pedbeHka cocrapisieT nmpumepHo 50%.

OO0parute Ballle BHUMaHHUE HA HEJOMYCTUMOCTh JaBaTh OTBET B Takoi popme: «OauH peOeHOK B
CEMbE POXUTCS HOPMAJIBHBIM M OJWH MHOTONManbiM» wiam emie xyxe: «llepBblii pebeHok Oyner
MHOTOIAJIBIM, @ BTOPOH HOpMaJIbHBIMY». CKOJIBKO M KaKHMX JeTel OyAeT y CympyroB, TOUYHO CKa3aTh

HEJIb351, TOITOMY HEO0XOAUMO OTIEPUPOBATH MOHATHEM BEPOSTHOCTH.

B ycnoBum 3a1aum Ha onpeesieHne TeHOTHUIIA JTOJDKHA COICPKAThCs HHPOpMaIus:
— 0 XapakTepe HacJIeIOBaHUs MMPU3HAKA;
— 0 (heHOTHIIAX POAMUTETEH;
— 0 TEHOTHUIAaX MOTOMCTBA (MPSIMO WU KOCBEHHO).

Bomnpoc Takoii 3a1aun TpedyeT XapakTepUCTUKHU FeHOTUIIA OJJHOTO U O0OUX POJIUTENCH.

3agaya 2.V HOpPOK KOpHYHEBas OKpacka Mexa JOMMHHMpYeT Haj roayboil. Ckpectuiu
KOPUYHEBYIO CaMKy C CaMIlOM Toiy0oit okpacku. Cpeau MOTOMCTBA J[Ba IIEHKAa KOPUYHEBBIX U OJUH

rony6oii. YucTonopoHa 11 camka?

3anuchIBaeM yCJIOBHE 3a/a4d, BBOJS O0O3HA4YEHUS I'eHOB. PelleHne HauMHAeM C COCTaBJICHHS
cxeMbl ckpenuBanus. Camka 001aiaeT JOMUHAHTHBIM pu3HakoM. OHa MOXKeT ObITh Kak ToMO- (AA),
TaKk U rerepo3urotHoil (Aa). HeompenenenHocts renotuna obo3zHauaem A_. Camell ¢ peLecCUBHBIM
IIPU3HAKOM F'OMO3UTIOTEH II0 COOTBETCTBYIOLIEMY I'eHy — aa. II0TOMKHM ¢ KOpUYHEBOM OKpacKoW Mexa
HAcJIeOBAJIM 3TOT T€H OT MaTepH, a OT OTHA — I'€H Iroidy0oil OKpacKH, CIeI0BATENbHO, UX T€HOTUIIBI
reTepo3uroTHsl. Ilo reHoTHNy KOpHUYHEBBIX ILIEHKOB YCTAHOBUTH TI'€HOTUII MaTepud HEBO3MOXKHO.
I'ony0oif meHOK OT Ka)J0ro M3 pojauTeneil moay4yus reH rony0oil okpacku. CremoBaTellbHO, MaTh

reTepo3UroTHa (HEeYHCTONOPOIHA).

Pemienue.

P: Q Aax T aa
raMeThl: (A) (a) (a)
Fi: l1Aa:laa,

I'ne: A — reH KOpUYHEBOM OKPAaCKHM MeXa, a — F'eH roiy0oil OKpacku mMexa.

OTBeT: TCHOTHII CAMKH — Aa, TO €CTb OHa HCYHUCTOIIOPOJHA.

B ycnoBusix 3a1a4 Ha ycTaHOBJICHHE XapaKTepa Hac/le0BaHUsA IIPU3HAKa:
— MpeUIaratoTcs TOIbKO (PEHOTHUIIBI CIEYIOMINX APYT 3a APYTrOM MOKOJIEHUH (TO €CTh (PEHOTHUIIBI

ponutenel U GEHOTHUIIBI TOTOMCTBA);
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— COACPKUTCA KOTMICCTBCHHAA XapaKTECPHUCTHUKA ITIOTOMCTBA.

B Bompoce Takoit 3a1aun TpeOyeTcsi yCTAHOBUTH XapaKTep HacleI0BaHMs MTPU3HAKA.

3amaya 3. CkpecTiii NecTphIX neryxa u Kypuuy. [lomyunnu 26 nectpoix, 12 yepnsix u 13

Oenbix UBILIAT. Kak HacmegyeTcs okpacka onepeHus y Kyp?

[Ipu pemieHun 3TOW 3aauM JIOTUKA PacCyXIEHUS MOXKET ObITh cieayrouleil. Pacmieruienue B
MMOTOMCTBE CBHJICTEIILCTBYET O T'€TEPO3UTOTHOCTH poauteincii. CooTHomeHnne Omm3koe k 1 : 2 : 1
TOBOPHUT O T€TEPO3UTOTHOCTH IO OJIHOM mape reHoB. CoriacHo moiaydeHHbIM aoisMm (1/4 Genwie, 1/2
necTpeie, 1/4 depHble), YepHBIE M O€lble WBIMUIATa TOMO3UTOTHBI, a TECTPhIe TE€TEPO3UTOTHEI.
O06o3HaueHNe TCHOB M TEHOTHUIIOB C TOCIEAYIONINM COCTABIICHUEM CXEMbI CKPEIUBAHUS ITOKA3bIBACT,

qTo C,I[e.]'[aHHBII‘/'I BBIBOJI COOTBETCTBYET PE3YJIbTATy CKPCIIMBAHUA.

Pemenue.

P QATAxTA*A
IECTPBIC MCCTPLIC
raMeThlI: (AT) (A) (AT) (A)
Fi: 1IATAT: 2 AT A 1AA

YCPHBIC IIECTPLIC Oeble

OTBeT: OKpacCKa OIICPCHUA Y KYP OIIPCACIACTCA r[ap0171 MOJIYAOMUHAHTHBIX I'CHOB, Ka)I(I[LIﬁ u3
KOTOPBIX O6y€ﬂaBHI/IBaeT OeJIbIi HIn IIepHI:II‘/'I OBCT, a BMECTC OHHU KOHTPOJIMPYIOT PA3BUTHUC IIECTPOIO

OTIEPEHHSI.

3agaua 4.

P g~ e
F, @

100%,

1. Kakas okpacka mepcTu y KpoJuKOB JOMUHUPYET?
2. KakoBbI TeHOTHIIBI POAUTENEH 1 THOPUIOB MIEPBOTO MOKOJIEHUS MO MPU3HAKY OKPACKU IIEPCTH?

3. Kakue reHeTrueckne 3aKOHOMEPHOCTH MPOSIBISIOTCS MIPU TaKoW THOpuAU3aun?
OTBeETHL.

1. JloMmuHupyeT TeMHasl OKpacKa IIepCTH.

2.P: AAxaa; F1: Aa.

25



3. Mb1 Habr01aeM MPOSIBICHUS MPABUJ TIOMUHUPOBAHUS MPU3HAKOB U €IMHOOOpa3us epBOro

ITOKOJICHHA.

PI/IC}’HKI/I MOT'YT OBITH CXEMAaTHYHBIMU.

3amaua 5.
P: O % ()
F,: 1@
100%,
r 000 (J
TEQ, 2504

1. Kakas ¢popma rioaa TomaTa (IapoOBUIHAS WIK IPYLIEBUIHAS) TOMUHUPYET?
2. KakoBbl reHOTHIIBI poauTeneil u rudpuaos 1 u 2 nokonenus?
3. Kakue reHeTnueckue 3aKOHOMEPHOCTH, OTKPbIThIe MeH1enem, MposIBIIAIOTCS IPU TaKOU

TUOpUIU3AIH?
OTBETEL

1. JloMuHHpYeT mapoBUaAHAs (popMa IUI0AaA.
2. P:aax AA; F1: Aa; F2:25% AA, 50% Aa, 25% aa.
3. 3akoHBI eTMHOOOPa3us ruOpuI0B epBoro nokonenus (I 3axkon Mennens) u 3akoH pacuieruieHus (11

3aK0H MeHpens).

2. 3anaua 7.
P: O =
o @ ol
3 AT, 149 379% 129,
4, 1. KakoBbl reHOTHIIBI poauTeneii u ruopuaoB Fi1 , ecnu kpacHas okpacka U Kpyrias

¢dopma 1I070B TOMaTa — IOMUHAHTHbIE TPU3HAKH, & JKEJITasi OKpacka U IpyleBuIHas popma —
peliecCUBHbIE PU3HAKU?
2. Jloka)kute, 4TO MPU TAKOM CKpPEILIMBAHUH MPOSIBIIIETCS 3aKOH HE3aBUCHMOT'O paclpe/IeeHHs TEHOB.

5. OTBeThI.

6. 1. P: AaBb x aaBb; F1 : AaBB, 2AaBb, Aabb, aaBB, 2aaBb, aabb.
2. HacnenoBanue npu3Haka OKpacku IUIOJI0B TOMaTa UIET HE3aBUCUMO OT UX (POPMBI, @ UMEHHO
OTHOIIEHHE YHCIIa KPACHBIX IJI0JI0B K JKEITHIM PaBHSETCS:
(37% + 14%) : (37% + 12%) =1:1, a kpyrioi ¢popmbl k TpytieBuaabiM:  (37% + 37%) : (14% +
12%) =3: 1.
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BUOHUKA

Mopenn ckaag4aTol CTPYKTYpPbI, HCHOJB3yeMOil B crpouTeibcTBe. TpyOuarthie
CTPYKTYPBI B KHBOH IpHpoAe M B TEeXHHMKe. AIPOAMHAMHMYECKHE U THIAPOAMHAMHYECKHE
yCTpoOlicTBa B )KHBOIi IPUpoO/Je U B TEXHHUKE.

[lenb paboTel: PaccMOTpeTh MOJIENH CKIIaT4aToOl CTPYKTYPhI, UCIIOIb3yeMOM B CTPOUTENIHCTBE.
TpyOuareie CTPYKTYpBI B )KMBOW MPUPOJE M B TEXHUKE. AIPOIMHAMUYECKHE M THIPOANHAMHYCCKUE
YCTPOMCTBA B )KUBOW MPUPOJIE U B TEXHUKE.

O6opynoBanue: TaOmuibl, MiIakaTel, y4eOHWK, HArJSAHBIE TOCOOMs( CTEOIM 3JIaKOBBIX,
KUBOTHAS KOCTb, I€Phs ITHIIbI)

Beinonnenue paboTh:

1. H3ydeHue TeOpeTHUECKOIO MaTepuaa.

2. PaOora c TabnunamMu 1 HarJIJHBIMHU TOCOOHMSIMU.

3.  3anosHeHue TaOIALBI

4. BblBoAbl O TOM, KaK YEJIOBEK MCIOJIb3YET NPUIYMAHHBIE MPUPOJON CBONCTBA MKUBBIX
OpraHU3MOB B CBOE€H JI€ATEIbHOCTH.

3a nocnegnue 20—30 neT MuUp cTajd CBHUJETENEM IOSIBICHUS B apXUTEKType HEOOBIYHBIX
dbopM, HaroMUHAIOIUX (HOPMBI )KUBOK TPUPOJIbI. MOKHO BCTPETUTH MOKPBITUS 3/1aHUH, CXOJIHBIE C
MPUYYJIUBBIMH TOBEPXHOCTSIMH PAKOBUH MOJUTIOCKOB (pHC. 1). KyImoja, WHTEPHPETUPYIOIINE
KOHTYPbI CKOPJIYIIbI ITUYBErO AWIIA, IPO3PAUYHbIE PEIIETKH — CTPYKTYPbI, YBOJSALIUE K CIOKHBIM
MEPEIUICTCHUSIM BETBEH JIECHOM Yalllh WJIM CKEJIETHBIX OCTOBOB PAAUOJISIPUI.

B sTux 3amMcTBOBaHUAX (QOPM M3 KMBOM HPUPOJBI CKA3aJIOCh HE TOJIBKO JKEJIAHUE HAWTU
HOBBIE CpEACTBA BBIPA3UTEIBHOCTH, HO W PELIUTh Psii HACYIIHBIX BOIPOCOB ApPXHUTEKTYpHI,
OTHOCSIIIUXCSL K OOJIACTSAM SKOHOMHKH, TeXHUKH, QyHKIMU. He ciydaiiHO mosTtomy oOpaineHue
APXUTEKTOPOB; MHXKEHEPOB, TEXHOJOTOB K JKMBOM NPUPOJEC MPEBPATUIOCH B IIUPOKOE
KOHIICTITYaJIbHOE JBUKEHHUE B COBPEMEHHOM apXUTEKType. B pasHbIX cTpaHax OHO MOJYYHIIO
pa3nnuHoe Ha3zBanue. B CoBerckom Coroze B Hauane 1960-X romoB emy ObLIO J1aHO, KakK YxKe
TOBOPUJIOCh, HA3BAHME «APXUTEKTypHas OWOHHMKa» IO aHAJOTUM C CYIIECTBYIOIIEH Toraa
TEXHUYECKOH OMOHUKOIA.

Ha3Banue «OnoHMKa» BOCXOIUT K rpedeckomy bios, o3HauaromeMy ku3Hb. COeTMHEHHOE CO
CJIOBOM JJIEKTPOHUKA OHO Jall0 HAMMEHOBAaHHE HOBOMY HAmpaBlIeHHUIO B Hayke». KpaTko — 3To
OoTpaciib HAayKH, YCWJIHS KOTOPOW HAIPaBJICHBI HA HWCCIICIOBAHUE OWOJIOTHYECKHX CHCTEM U
MIPOIIECCOB, MPOUCXOSAIINX B KUBOU MPHUPOJIE, M HA TBOP YECKOE MCIOIb30BAHNE UX B TEXHHKE.

Mup XHBOHM NPHUPOJBI PA3BUBAJICS U COBEPIIEHCTBOBAICA B TEUEHHE MHOTMX MHJUIMAP/IOB
JIeT, BbIpaboTaB B ceOe Leblil psJl CPEACTB, KOTOPHIM aHAJIOTMYHbI HAIIM TEXHUYECKHE CPEe/ICTBA!
paMoJIOKAllMOHHbIE MPHOOPHI, JETAIOIIME alnapaThl, ONTUYECKHE WHCTPYMEHTIIHABUTALIMOHHbIE
MPUCTIOCOOIICHHUS.

WHxeHepsl BOCIIONB30BATMCH TOTOBBIME PEIICHUSIMUA TTPUPOJIBI U C YCIIEXOM IMPUMEHSIOT UX
Ha MPAKTUKE B Ca MBIX Pa3NUYHBIX 00JacTsIX TexHUKHU (puc. 2). Tak, yueHsle 0OpaTUiIu BHUMaHUE
Ha TO, YTO MeAy3a 3a HECKOJIBKO JHEH 0 MTOpMa B OKEaHe HaYMHAET MOCTENICHHO OITyCKAaThCs Ha
nHo. Cranm BbISCHATH mpuuuHBL OKa3ajaoch, 4TO y Hee eCTh 0co00e YCTpOMCTBO, KOTOpOE
OpeaynpexaaeT o 1Mo JOOHBIX HW3MEHEHHMAX B BoJHOW cTuxuu. COBETCKHE Y4YEHbIE
CKOHCTPYHMPOBAJH TIO €T0 MOJ00HI0 MPUOOp «yXO0 MEAy3bD», 3a0JarOBPEMEHHO WH(OPMUPYIOIHI
MOPSIKOB O MPUOIIKEHUH OYypH.

Wnu crnoxHoe sBIeHHE B aBHaUUM — (QuaTrep — pPUTMUYHOE, HE MOJIAI0IIeecs
pEryJinpoBaHUIO KoJeOaHHEe KPbUIbEB CaMOJIeTa, YacTO MPUBOASILEE K UX pa3pyLICHUIO, 0COOEHHO
IpU TOBBIIIEHHBIX CKOpPOCTSX. B mporecce OWOHMYECKMX HCCIEAOBAHUM JKUBOM TMPHPOJIBI
00HapyXWJIOCh, UTO CTPEKO3a JaBHO «PELINIa» 3TOT TEXHUYECKHI BOMPOC: B €€ KPbUIbSIX UMEIOTCS
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CIeIMallbHbIC OABECKH, MMPEAOTBpaIatonue giarrep.

To, 4TO U3y4EHHE «TEXHUKW» MPUPOJBbI MOKET IPUHECTU INPAKTUUECKYIO IOJIb3Y, YXKE HE
BBI3BIBaCT COMHEHMI. Ho mHTEepecHa mpyrasi, mo3HaBaTellbHas CTopoHa Bompoca. Kakum o6pazom
KaxXymgascss Ha HepBLIfI B3I ):[aneKoﬁ OT TCXHHUKH KHUBas Mpupoaa Ctajia Ajsd HEC MCTOYHUKOM
[IEHHOT'O HAaKOIUICHUs HAyYHOro MaTepuaa’?

Ouiocoust  TUANEKTHUECKOTO  MaTepuaiu3Ma  JOKa3blBaeT, dYTO B  MHpE  Bce
B3aMMOOOYCIIOBJICHO, HET BEIEH U SBIICHHUH, KOTOpBIE ObI HE ObLIN CBS3aHBI HEMOCPEACTBEHHO MU
OIOCPEIOBAaHHO MEXAy COOOMH, HET HEMPOXOAUWMBIX OapbepoB MEXAY >KMBOW W HEKHUBOW NpU
POJION, YTO CYHIECTBYIOT 3aKOHBI, 00BEINHSIONINE BECh

1 Hazeanue nayku «OUOHUKAY» NPEONOANCEHO aAMEePUKAHCKUM yueHuim Jocexom Cmunom u
npunamo Ha Ilepsom cumnoszuyme no ouonuxe, npoxoousuwem 6 2. /latimone (CILLA) ¢ 1960 2 . B
cuMno3uyme npuHumMau yiacmue cogemcxue yuenvie: A.1. bepe, b.C. Comckog u op.

Puc. 1. buonnueckue aHaJIOTHH B apXUTEKType: PaKOBHMHA MOJUIIOCKA U pecTopaH «bepmer» B I.
®pyH3e

MHUp B CAMHOC MLOCJIOC M IOPOKIAAIOUINC O6T)CKTI/IBHYIO BO3 MOXHOCTb HCIIOJIB30BaHUA
mponeccoB u CBSI3€M DJICMEHTOB JKHUBOM npupoabl B MCKYCCTBCHHO CO3JaBACMBIX TCXHHUUYCCKUX
CHUCTCMaAx.

YenoBek u MUDP JKUBOH IMPpHUPOAbI OMOJOrHYeCKHU CAUHBI.

CXOI[CTBO o CymecCTBy MCKAY 4YCIOBCKOM W OCTAJIbHBIM JKHBBIM MHPOM MOXKHO
paccMaTpuBaTh HC TOJIBKO B O6HI€M, HO U B KOHKPCTHOM, TCXHHUYCCKOM aCIICKTC.

He Tak yx Hempas Obul Benukuil (paniy3ckuii matremMatuk (B guimocopun — ayanuct) P.
Hexapr, xwuBmuii 300 net Ha3an, KOrja OH CpaBHUBAJI YeJIOBEKa ¢ MamMHOW. JIummb oOmmit
YPOBEHb 3HAHHMM TOrO BPEMEHU M MEXaHHYECKUH MOAXO0J K PELICHUIO BONPOCA B3aUMOICHUCTBUS B
YEJIOBEKE MJICATLHOTO («IyXa») M MaTepUalbHOTO («Teja») AENaeT €ro THUIOTE3y HMCTOPUYECKH
orpaHudeHHoi 2. HeoOXxonumMo Takke y4yecTb, YTO Mbl CPaBHMBAE€M 4YEJIOBEKA C COBPEMEHHOMU
MAaIlIMHOMU, HE 3Has, KAKUMH CTaHyT MallIMHbI Oy TyIIero.

Hutepecyronme OMOHMKY 3aKOHOMEPHOCTH B JKMBOW MPUPOJE, B OTIUYHME OT YHUCTO
OMOJOTUYECKHUX WM OMOXUMHYECKHUX MPOIECCOB, MOKHO Ha3BaTh TEXHUYECKUMH.

buonuka 3aHMMaeTcs, HaNpUMep, «MEXaHW3MaMH», CPEACTBAMH, KOTOpPbIE IOMOTAIOT
)KUBOMY OpraHU3My BHUJIETh, CIbIIIaTh, YYBCTBOBAaTh, IPEOJOJIEBATH CHUJIbI CONPOTUBIICHUS,
TSOKECTHU U T.JI.

HecomHeHHO, 4YTO mpoIlecC HCIONb30BaHUS D3TUX CPEIACTB — IMPOLECC TBOPYECKUH,
IPUCIOCOOISIOMUI U3BECTHBIE 3aKOHOMEPHOCTH YKUBOM MPUPOJIBI K MOTPEOHOCTSAM TEXHHUKH.

Poxnenune coBpeMeHHONW OWOHMKH OBUIO TMOATOTOBICHO pa3BUTHEM OHOJOTHH, XHWMHUH,
bU3UKH, MEXaHUKH, MATEMAaTHIECKOMN JIOTUKHU, KHOCpHETUKHU | T.1. Ocob0e MECTO 3/1eCh 3aHMMAaeT
MaremMaTuyecKasl JIOTUKa — OJHO M3 CPEACTB, NMO3BOJIIOIIMX CBA3BIBATH B KOJIMYECTBEHHBIX U
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Ka4YeCTBECHHBIX OTHOIICHUAX SIBJICHUS KUBOM npupodbl C SABJICHUAMU B TCXHUKC U B apXUTCKTYPC.

Maremaruueckast JJOTUKa, pOJIOHAYAIbHUKOM KOTOPOU cUnuTaeTcs ApUCTOTENb, IPEICTABIISAET
co0o0i MareMaTH4ecKkoe CHMBOJIHM3UPOBaHUE (OPM YEIIOBEUYECKOTO MBIIUICHUS — CYXICHHI,
YMO3aKJIIOUYE€HNUH, CUIIJIOTU3MOB.

A

et R R D

Puc . 2. Hekoropsle pe3ynbTaThl TEXHUYECKOU OMOHMKH a -
NOUCKU 2UOPABTUYECKUX POPM 8 HCUBOU NPUpoOe OJisi CMPOUMenbCmea No0B80OHbIX annapamos

; 6 — moodenuposanue  Kodcu oenvghuna | A —cmpykmypa Kodxcu oenvghuna 6 paspeze (1 —
snuoepmuc ;2 — HAPYICHBIUCAOU KOdHCU ;3 — GHYMPEHHUI CI0U Koxwcu ;4 — 2yo-
yamoe sewecmaso ); b — uckyccmeennas mooens kodicu oenvuna (1 u 3 — ciou monKoi pe3utsl ;
2 — moJacmas pe3uHa : 4 — dcecmras OCHO8A , Hanpumep cyoHo ;| 5 — @blCMynbl )

HasBaHnne xuBoro opranmnsma CBolicTBa WJIM CTPOEHUE KUBOTO
OpraHMu3Ma, UCII0JIb3YEMBIE YEIIOBEKOM

RHOoOo~NOoO~wWNE

0.

Jluteparypa:

OcHoBHas JuTeparTypa:
1. Xapuenko, JI.H. CoBpemeHHasi KOHIIENIMS €CTECTBO3HaHUS: Kypc Jjekuumii / JI.H.
Xapuenko. - M.; bepnun: Qupext - Menua, 2016. - 329 c.: un. - bubnuorp.: c. 302-307.
- ISBN  978-5-4475-4817-9; To xe [Onexkrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375323 DBC
2. Topocsin, B.I'. Konuenuum coBpeMeHHOI0 ecTecTBO3HaHus: yueOHoe nocodue / B.I'.
Topocsn. - M.; bepaun: Jupexkr-Menua, 2016. - 282 c. - bubmuorp.: c. 266-270. -
ISBN  978-5-4475-2561-3; To ke  [Daexkrponnbii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=363008;
3. CrapoaybueB B.A. EctecTtBo3Hanue. CoOBpEMEHHBIC KOHIEHMIMH [DJIEKTPOHHBIN
pecypc]: yueoHoe nocooue mis CIIO / B.A. Crapoay0O1ieB. — DJIEKTPOH. TEKCTOBBIE
nanaeie. — CapatoB: IIpodobpazosanne, 2017. — 332 ¢. — 978-5-4488-0014-6. —
Pexum noctyna: http://www.iprbookshop.ru/66386.html
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JlomoJIHUTEeIbHAS JIUTEpaTypa:

1. MamkoBa C.B. EcrectBo3nanue (botanuka. 3oosorusi) [DIeKTpOHHBIN pecypc] :
yueObHoe mocobue / C.B. MamkoBa, E.M. PynnsHckas. — DJIEKTPOH. TEKCTOBBIC
nanusie. — CapatoB: By3oBckoe o6pazoBanue, 2016. — 134 c. — 2227-8397. —
Pexxum moctyma: http://www.iprbookshop.ru/29301.htm
2. Pri6anos, JI.b. KoHuenimyu coBpeMEHHOT0 €CTeCTBO3HAHUSI: yueOHOe rocooue /
JL.b. Peibanos, A.Il. Cagoxun. - M.: FOuutu-/lana, 2016. - 415 c. - ISBN 978-5-238-
01688-7,
3.UkonnukoBa, H.1. KoHnenuun cCOBpeMEHHOTO €CTECTBO3HAHUS: yueOHOE mocobue /
H.U. Uxonnukosa. - M.: Ouutu - /lana, 2016. - 287 c¢. - ISBN 978-5-238-01421-0.

HNuTepHeT-pecypcesbl:
www.elementy.ru — caliT «9neMeHTBI OOJIBIION HAYKH. DHITUKIOTICIUS
http://ru.wikipedia.org/wiki - MatepueT-3HIIMKIONE MU testpilot.
http://www.nkj.ru — caiit xxyprana «Hayka 1 )KU3Hb.
http://www.znanie-sila.su — caiit xxypHaia «3HaHHE — CHJIay.
http://technicamolodezhi.ru — caiit xypHana « TexHHKa — MOJIOICIKNY.
http://www.popmech.ru — caiit xypnana «IlonmyaspHas MEXaHUKa.
. http://ihst.ru — caiit MHCcTHTYTa HCTOPUH ecTeCTBO3HAHUS U TeXHUKU uM. C.H.
Basunosa PAH (MUET PAH)

8. http://vivovoco.rsl.ru/VV/IJOURNAL/VV_VIET.HTM - caldiT skypHaia
«Bonpockl HCTOPUU €CTECTBO3HAHUS U TEXHUKNY.

9. http://naturalscience.ru — caiit «EctectBo3Hanmne. CripaBOYHUK €CTECTBEHHBIX
HayK».

No U s ®wN e

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/

		2021-08-25T15:07:10+0300
	Шебзухова Татьяна Александровна




