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1. TosicHMTe/JbHAS 3aNUCKA
[Mporpamma yueOHOW mucHHMIUIMHBI «EcTeCTBO3HaHWE» TpeaHa3HaueHa Ui HW3YYeHHS
€CTeCTBO3HAHUS B YUPSKICHHSIX HAYAJIBHOTO M CPEJHEro Npo(ecCHOHANTBHOTO 00pa3oBaHus,
peanu3yronmx 00pa30BaTeIbHYI0 IPOTpaMMy cCpeaHero (MOoJHOTo) o0Imero oOpa3oBaHUs, IpHU
MOJIrOTOBKE KBAJTM(HUIIMPOBAHHBIX pab0UnX U CIIEHUAIMCTOB CPEAHETO 3BEHA.
[TporpamMmMa opreHTHPOBaHA HA JIOCTUKCHUE CIICAYIOIINX HIEJICH:

e O0CBOEHHE 3HAHWH O COBPEMEHHOHl €CTECTBEHHOHAay4yHOHl KapTHHE MHpa U MeToJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HaubOojee BaXKHBIMH WJEIMH U JOCTHKEHHUSIMHU
C€CTCCTBO3HAHUS, OKa3aBIIMMH ONIPCACIAIOIICC BIIMAHUC HA PA3SBUTHUC TCXHUKU U TCXHOHOFHﬁ;

e OBJIaJleHHMe YMEHUSIMU MPUMEHSATH MOJyYeHHble 3HAHHUA [ OOBSCHEHHS SIBICHUN
OKpYKAloIlIero MHpa, BOCHOPUATHS HH(GOPMALMU €CTECTBEHHOHAYYHOIO M CIIELHaIbHOIO
(mpodeccuoHANBHO 3HAYUMOTO) cojepkanus, moiydaemoil u3 CMMU, pecypcoB MHTepHeTa,
CHEIHAIbHON U HAyYHO-TIONMYJISPHON JIUTEPATYPhL;

¢ Pa3dBUTUHE UHTCIVICKTYAJIbHBIX, TBOPUCCKHUX crrocoOHOCTER U KPUTHYCCKOI'O MBIIJICHUA B XOAC
MPOBEJCHUS MPOCTEHUIINX HCCIEeIOBAaHUM, aHaIu3a SBJICHUM, BOCHPHUITUS U WHTEPIPETALNU
€CTECTBEHHOHAYyYHOU NH(pOpMaLnu;

e BOCHUTaHUe YOESKICHHOCTH B BO3MOXKHOCTU MO3HAHUS 3aKOHOB MPHUPOJII M UCIOIB30BaAHUS
JOCTHKEHHUI €CTeCTBEHHBIX HAYK JUIS Pa3BUTHS [UBIIM3AIMH U MTOBBILICHHUS KAY€CTBA KU3HU;
CTPEMIJICHHA K 000CHOBAHHOCTH BBLICKa3bIBAEMOM MO3UIMH U YBAXKCHHA K MHCHUIO ONITOHCHTA
npu  OOCYXKICHHH TpoOJieM; OCO3HAHHOTO OTHOIIEHHUS K BO3MOXXHOCTH  OMACHBIX
OKOJIOTHYECKHUX U 3TUYCCKHUX HOCJIGI[CTBI/Iﬁ, CBA3aHHBIX C JOCTHXXCHUAMU €CCTCCTBCHHLIX HAYK;

® [pUMeHeHHEe eCTeCTBEHHOHAYYHBIX 3HAHMI B NPO(ecCHOHAIBLHONH AeATEJHLHOCTH H
MOBCEeIHEBHOM KU3HH 75 oOecrieueHus: 0e30MaCHOCTH >KU3HENEATEIbHOCTH; TPaMOTHOTO
WCIIOJIb30BAaHNs COBPEMEHHBIX TEXHOJIOTMM; OXpaHbl 3/10pPOBbs, OKPYXKAIOIIEH Cpelpl,
SHEprocOepeKeHusl.

OcCHOBY MpOrpaMMbl COCTABIIIET CO/IEP)KAHNE, COTTIACOBAHHOE ¢ TpeOoBaHUSAMU (heepaTbHOTO
KOMITOHEHTa TOCYJapCTBEHHOIO CTaHIapTa cpeaHero (MojHoro) oobiiero oOpa3oBaHus 0a30BOTO
YPOBHS.

[Iporpamma BkiIrOYaeT B ce0si TPU OCHOBHBIX paszfiena, o0JaJarolire OTHOCUTEIhHOMN
CaMOCTOATENIbHOCTBIO U LIENIOCTHOCTBIO: «Pu3nkay, «Xumusn», «buonorus» ana yupexaennit HI1O,
00€eCIeunBaOIINX MOATOTOBKY KBaTU(UIIMPOBAHHBIX CIECIIMAIMCTOB CPETHETO 3BEHA MO Mpodeccusim
T'YMaHUTapPHOTO TPOQUIIS.

elb _Kypca — JaTh IpejacTaBieHHe 00 OOIMX 3JIeMEHTaX, MHUPOBO33PEHUECKUX U
METOJI0JIOTUYECKUX YCTAHOBKAaX COBPEMEHHOM €CTeCTBEHHOHAYUYHOM KapTHHbBI MHUpA.

OCHOBHBIE 33J1a41 Kypca:

- I0OKa3aTh crenuuKy U B3aUMOCBSI3b T'YMaHUTAPHOM U €CTECTBEHHOHAYYHOU KYIbTYD;

- IPOAHAIIU3UPOBATH OCHOBHBIE UCTOPUUECKHE MEPUOJIbl PA3BUTUS €CTECTBO3HAHUS, OKA3aTh
HCTOPUYECKYIO HEOOXOIMMOCTh B CMEHE HaYYHBIX KapTUH MUDA;

- JlaTh TIpeJCTaBlIeHHE OO0 OCHOBHBIX KOHIICTIIUSX B OOJNACTH €CTECTBEHHBIX HAYK, PACKpPBHITh
coJiepKaHUE COBPEMEHHOM (PU3NUECKON, XUMUIECKON 1 OMOTOTHYECKON KapTUHBI MDA,

- chopMHpOBaTh y y4alluxcs 3HaHHUS 00 OOBEKTaX W SBICHUSX MPUPOJIBI, 3aKOHOMEPHOCTAX
MPOIIECCOB M 3aKOHAX MPUPOJIBI B CHCTEME YUCHHS O €TUHCTBE MMPUPO/IBI;

- c(OopMHUPOBATh HABHIKM €CTECTBEHHOHAYYHOTO CIOCO0a MBIIUICHUS HA OCHOBE MOHHUMAHHUS
OCHOBHBIX IIPUHIOUIIOB U SaKOHOMepHOCTeﬁ pasBUTHUA MPUPOABI, METOJOB, HCIIOJIIB3YEMbIX B
COBPEMEHHOM €CTE€CTBO3HAHUU;

- Pa3BUTh YMCTBEHHYIO CaMOCTOSATEIBHOCTh YyYalIUXCs KakK CIIOCOOHOCTH (hopMyInpoBaTh
MpoOJIeMbl U HAXOAUTh MYTH MX PEUICHHs], CIOCOOHOCTh K aOCTPaKTHOMY MBIIIIEHUIO U 0000IIEHUIO
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3HaHUN (QHAJM3 U CHUHTE3, COIOCTABJICHUE, AHAJIOTHS, YCTAHOBJICHUE NPUUYUHHO-CIEACTBEHHBIX
CBsI3€l), CHCTEMHOCTb MBIITUICHHS;

- Pa3BUTb ICTETUYECKOE BOCIPUATHE NPUPOIBI YUALUMUCA KaK CPEACTBO JYXOBHOI'O Pa3BUTHUS

U KaK oAHY 13 GOopM MOCTHKEHUS PUPO/IBI;

C(bOpMI/IpOBaTB TYMaHHUCTUUYCCKUEC, HPABCTBCHHBLIC HACAJIBI KaK OCHOBY O3KOJOIMYCCKOTO

MBINIJICHUSA U IEHHOCTHOI'O OTHOLICHUA K IIPUPOJIEL.

Oxupmaembie pe3ynibTaThl M3ydeHUsl Kypca "EcTecTBo3HaHHMe" TMOJHOCTBIO COOTBETCTBYET

TpeOOBAHUSAM CTaHAAPTA.

B pe3ynbrarte u3y4eHus: TUCIHMILIMHBI CTYACHTHI JOJKHBIL:

® yMemb OpPHUCHTUPOBATHCS B COBPEMCHHBIX HAYYHBIX MOHATUSX © HH(DOpMAIIH
€CTECTBEHHOHAYYHOTO COZEp KaHus; padoTaTh C €CTECTBEHHOHAYYHOW MH(OpMAIHEN: BIaIeTh
METOaMH TIOUCKA, BBIICTSATh CMBICIIOBYIO OCHOBY M OIIGHUBATh JOCTOBEPHOCTHh MH(MOPMAIHH

® 3Hamp OCHOBHBIC HAYKU O MPHUPOJE, UX OOIMIHOCTh U OTIMYHS; €CTECTBEHHOHAYYHBIN

METOJl TO3HAHUS M €ro COCTaBISIONINE, E€IMHCTBO 3aKOHOB MPUPOIBI BO BcCeleHHO;
B3aMMOCBSI3b MEXy HayYHBIMH OTKDBHITUSMHU W PAa3BUTHEM TEXHUKU W TEXHOJIOTHH; BKIIA
BEJIMKUX YYCHBIX B (DOPMHUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MUPA;

® HOHUMAmMb  CMBICT  TIOHSTHU: CCTECTBCHHOHAYYHBII ~ METOJ  IIO3HAHUS,
JJNIEKTPOMArHUTHOE TIOJIE W D3JCKTPOMArHUTHBIE BOJHBI, KBAaHT, OJBOJIONUS BCeneHHOM,
Oosbmio B3pbIB, CONIHEUHAsI CHCTEMa, TalaKTHKa, TIEPUOMUSCKUI 3aKOH, XMMHUYECKasl CBS3b,
XUMHAYECKass peakuusi, MaKpoMoJeKyia, Oelok, Karanm3arop, (EepMeHT, KJeTKa,
mubdepennmanus kinetok, JIHK, Bupyc, Ouomorumyeckas sBoiionus, OuopasHooOpasue,
OpraHm3M, IMONYJIAINSs, dKocucTemMa, ouocdepa;

® 00bACHAMD TIPUKIIAJHOE 3HAYCHUE BAKHEUIIIMX JOCTHKEHUH B 00JIaCTH €CTECTBEHHBIX
HAYK JUIS: Pa3BUTHUS DYHEPTETHKH, TPAHCIOPTA U CPEJCTB CBS3H, MOJYUYCHHUS CHUHTCTUYCCKHX
MaTEpHUaJIOB C 33JJaHHBIMH CBOWCTBAMH, CO3JAaHUS OMOTEXHOJIOTHH, JICUCHHUS WH(EKIIMOHHBIX
3a00JIeBaHUM, OXPaHbl OKPYXKAIOIIEH Cpe/Ibl;

® @bl06U2AmMb THUIIOTE3bl W TIpEJIarath MyTH MX MPOBEPKH; JIENAaTh BHIBOJBI HA OCHOBE
AKCIIEPUMEHTAIBHBIX JIAHHBIX, TIPEJCTABIICHHBIX B BUC rpaduKa, TAOIHIIBI I JHATPAMMEI;

® ucnonv3oeams TPUOOPETCHHBIE E€CTECTBEHHOHAY4YHbIE 3HAHHWA W yMEHHUS B
MPAKTUYECKOW JEATENbHOCTH M TOBCEIHEBHOM JKM3HM IJisi oOecriedeHus Oe30macHOCTH
KHU3HEIEATEILHOCTH, OXPAHBI 3/I0POBbsI, OKPYKAIOIIEH CPEebl, SHEPrOcOepeKeHMS

IIpakTnyeckas padora Ne 1.

Tema 3anamus: OCHOBBI MOJICKY/ISIPHON (PM3UKH ¥ TEPMOJIMHAMHKH.

Ilem,: OHpeI[eJII/ITB OCHOBHBIC ITIOHATHA MOJ'IGKy.]'ISIpHOfI (1)I/I3I/IKI/I U TCPMOANHAMUKU.

Bonpocwi ona obcyrcoenun:

ook wdE

OCHOBBI MOJIEKYJIIPHOU (PU3UKHU.

OCHOBBI TEpPMOJMHAMUKH.

DKCIEPUMEHTATIBHOE UCCIIEIOBAHUE TEIIJIOBBIX CBOMCTB BEIIECTBA.

Hayka xak (eHOMEH TyXOBHOU KYIbTYPBHI.

HayuHblii MeTOZT 11 €ro OTJIMYKE OT 3PABOT0 CMBICTIA.

Oco0ast posib UHTEpIpPETAIIMN U TOHUMAHUS B TyXOBHOU KYJIBTYPE U TYMaHUTapHBIX HAyKaX.

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

MO3BOJISIIOIINE  ONPEJCIUTh JOCTIKEHHE CTYJAEHTOM OT/ACIbHBIX Yy4eOHBIX 3a/ad, YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIIUH MPU U3y4YEeHUH YIeOHOM TeMBI:

Temwt 0oknaooe/pechepamos:

1. HayuHbIe peBOIIONMH U UX BIUSHUE HA (OPMUPOBAHUE KAPTUHBI MHUPA.

2. OcoOeHHOCTH COBPEMEHHON HAyYHO-TEXHUYECKOH PEeBOTIOIUH.

Obpazoeamenvrvle mexnonozuu

Cemunap - ¢opma npoBeeHuUs! 3aHATHUS, NIPEIIIOIAraioNias OpraHM30BaHHOE OOCYX/IEHUE

IMOCTAaBJICHHBIX BOIPOCOB  IJIA er'IY6J'IeHI/ISI, CUCTEMATHU3aAllUKM MW  3aKpPCIIJICHHA 3HAaHUM IIO
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paccMaTpuBaeMoOi ~ TeMe  y4yeOHOW  JUCHMIUIMHBL,  TPUBUTUS  OOYYaIOUIMMCS  HABBIKOB
CaMOCTOSITEJILHOIO TIOMCKa M aHaiuu3a yuyeOHOH nHdopmanuu, GOpMHPOBAHUS U PA3BUTUSA Yy HHUX
HAYYHOTO MBIIIJICHHUS, YMEHUSI BCECTOPOHHE OCMBICIMBATH, 0000IIAaTh HauboIee CIIOKHBIE BOIPOCHI,
aKTUBHO Y4YaCTBOBaTb B TBOPYECKOM IUCKYCCHH, JEJIaTh NPABWIBHBIC BBIBOJBI, apryMEHTHPOBAHO
usjaraTtb u OTCTauBaThb CBOC MHCHUC. BBICTyHJIeHI/ISI CTYACHTOB JOJIDKHBI COACPKATDh
CaMOCTOSITEJIbHBIC AJIEMEHTBl 0000IIEHNs, BBIBO/IbI, JOCTATOUHO M YOEIUTEIbHO apryMEHTUPOBAaHHbIE
u oOocHoBaHHbIe. Hemnp3s 1oImyckaTh MPOCTOrO MOBTOPEHUS YUEOHBIX IMOCOOMA M Y4EOHHKOB.
IIpenonaBaTtens HampaBisgeT OOCYXJEHUE Ha PELICHHE IVIABHBIX BOIPOCOB, HA COBMECTHBIM MOHMCK
IMpaBUJIbHBIX BBIBOJIOB. HpI/I 0OJIBIIIOM OTKJOHEHHH OT TEMBI, 0COOEHHO Koraa CTYACHT 3aTAHYJI
BBICTYIIJIEHHE, OOBIYHO 11€J1eCO00pa3Ho MpepBaTh €ro U NoTpedoBaTh, YTOOBI BHICTYNAIOUINN TOI0KUII
CBOU JanpHeHmuil ian otera. [IpepbiBaHme CTyIEHTOB YCTpaHsIeT JOOpOKeIaTeIbHYI0 00CTAaHOBKY
3aHATHUS U CKOBBIBAET UX aKTUBHOCTh, IIOITOMY JIE€/1aTh 3TO HY>KHO OCTOPOKHO M C OOJIBIINM TaKTOM.
BwmemarenscTBO PYKOBOOUTCIIA OOJIKHO OBITE OnpaBAaHHBIM MW YMCJIBIM. Ono A0IMYCTUMO JIMIIb
TOrJa, KOTJa CTyIEHT BBICTYNAET HE IO 3aJaHHOMY BOIIPOCY, MOBTOPSETCS,, MHOIOCJIIOBEH, HE MOXKET
3aKOHYUTH BBICTYIUICHUE WM JIOMyCKaeT rpyoble omOku. Henmb3s yacTo nmpepriBaTh BHICTYNAIONINX U
HONpaBJIATh TYT ke ux owubku. Ilocae o0cykaeHHs Kaxaoro BOIpoOca WM TPYIIIbI
B3aMMOCBSI3aHHBIX BOIIPOCOB IIPENOAABATENb AOJDKEH JesaTh 3aKiaroueHue. CTyqeHThl 0XKUJAIT OT
Hero 000OLICHUH, HEONPOBEPKHUMBIX TEOPETUUECKUX U MPAKTUYECKUX BBIBOJIOB, YTO IOBBILIAET
HHTCPCC K 3aHATHUAM.

3aoanus 013 camocmoamenbHol padoomol CHy0eHmMos

BrisBuTE CcolManbHbIe YCIOBUS TeHE3Hca HAYKH.

[Mokaxkute crieu(UKy MOJEKYISIPHON (DUHKH.

PackpoiiTe xapakTepHCTHKY TEPMOJINHAMUKH.

[Tokaxute OCHOBHBIC (PYHKIIMU MOJECKYISIPHON (DPU3UKU M TEPMOJAUHAMHKH.
OxapakTepu3yiTe yCIOBHsI CTAHOBICHUS MOJICKYJISIPHOU (DM3UKH U TEPMOIMHAMHUKH.
PackpoiiTe 0cOOEHHOCTH TeHe3uca MOJICKYISIPHON (PU3UKH U TEPMOTUHAMUKH.
[MTokaxure pa3nuuusi MOJICKYISIPHON (PU3NKU M TEPMOANHAMUKH.

NogakrowhE

Dopmbl KOHMPONIA CAMOCHOAMENBHOU PAOOM bl CHYOCHM 06 — BBHICTYINIEHUE HAa CEMUHApE,
BBIITOJIHCHUEC MHAUBUAYAJIbHBIX SaI[aHHfI.

Dopmbl meKyuwiezco KOHmMpPONA 3HAHUN U OC60CHHbLIX KOMNEmeHWuu — OIPOC CTYIEHTOB IIO0
COIECPXKAHUIO U3y4yaeMOW TeMbl. BBIABIIEHHE CTENEHM W3Y4EHUS CTYAEHTaMH OCHOBHOU U
JOTIOJTHUTEIILHOM JIMTEPATYPHI.

IMpakTuyeckas padora Ne 2.
Tema 3anamusn’. KoseOGaHusA M BOJHBI. JJIEMEHTbI KBAHTOBOM (PU3UKH.
Henab: Onpenenutb OCHOBHBIE OHATHS MOJIEKYJIAPHON (PU3UKU U TEPMOIUHAMUKHY.

Bonpocul ona obcysymcoenusn:

1. PackpbITh MOHATHUS: KOJTEOAHUS ¥ BOJTHBI.

2. DneMeHTHI KBAHTOBOW (DH3UKH.

3. 3aBuUCHMMOCTHh TiepuoAa KoJieOaHMI MaTEeMaTHYEeCKOTO MasTHHKA OT €ro JIUHBI, MacChl U
AMIUTUTY/IBI KOJIEOaHUH.

4. 3Ha4yeHHs CKOPOCTU PACTIPOCTPAHEHHH 3BYKa B PA3NIUYHBIX CpPE/Iax.

5. HayuHbIil METO U €r0 OTJIMYHE OT 3PABOTO CMBICTIA.

3aoanua u eonpocel 0aa popmupoeanus u KOHMPONA 61A0EHUA KOMNEMEHUUAMU,

MTO3BOJISIIONINE  ONPEJCIUTh JOCTIKEHHUE CTYJAEHTOM OT/ACIbHBIX Yy4eOHBIX 3a/ady, YpOBEHb

c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHI MTPH U3yYEeHUH YIeOHOUN TeMBI:

Temwt 0oxknaooe/pepepamos:

Hayunbie peBomonuu u ux BiIUsiHUE Ha OPMHUPOBAHNUE KAPTUHBI MHPA.

2. OcoOeHHOCTH COBPEMEHHON HAyYHO-TEXHUYECKOH PEeBOTIOIUH.
OopazosamenvHble mexXHo102UU
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Cemunap - ¢opma npoBeeHUs! 3aHATHUS, MIPEIIOIAraloNias OPraHU30BaHHOE O0CYXKIICHHE
IIOCTaBJIEHHBIX BONPOCOB JJs YINIyOJI€HHs, CUCTEMAaTH3allMM M 3aKpeIUIEHUs 3HaHUM 10
paccMaTpuBaeMOi  Teme  y4yeOHOW  JUCHMIUIMHBL,  TPUBUTUS  OOYYaIOUIMMCS  HABBIKOB
CaMOCTOSITEJILHOI'O TIOMCKa M aHaiau3a yuyeOHOH nHdopmManuu, GOpMHpPOBAHUS U PA3BUTUSA Yy HHUX
HAYYHOTO MBIIIJICHUS, YMEHHUSI BCECTOPOHHE OCMBICIMBAThH, 0000IIAaTh HanboIee CIOKHBIE BOIPOCHI,
aKTUBHO Y4YacTBOBaTb B TBOPYECKOM IMCKYCCHH, JEJIaTh IPABWIBHBIC BBIBOJBI, apryMEHTHPOBAHO
usjaraTtb u OTCTauBaThb CBOC MHCHUC. BBICTyHJIeHI/ISI CTYACHTOB JOJIDKHBI COACPKATDh
CaMOCTOSITEJIbHBIC JIEMEHTbl 0000IIEHNUS, BBIBO/IbI, JOCTATOUHO M YOEIUTEIBHO apryMEHTHPOBAaHHbIE
u oOocHoBaHHble. Henp3si mgomyckarh MPOCTOrO IMOBTOPEHUS YUEOHBIX IMOCOOMA M Y4EOHHKOB.
IIpenonaBaTtens HampaBisgeT OOCYXJEHUE HA PELICHHE IVIABHBIX BOIPOCOB, HA COBMECTHBIM MOHMCK
IMpaBUJIbHBIX BBIBOJOB. HpI/I OOJIBIIOM OTKJIOHEHHH OT TEMBI, 0COOEHHO Koraa CTYACHT 3aTAHYJI
BBICTYIIJICHHE, OOBIYHO 11€J1eCO00pa3HO MpepBaTh €ro U MoTpedoBaTh, YTOObI BBICTYNAIOLUIMN TOI0KUII
CBOM JanpHeHmuil ian otera. [lpepbiBaHme CTyI€HTOB YCTpaHsIeT JOOpOKeIaTeIbHYI0 00CTAaHOBKY
3aHATHUS U CKOBBIBAET UX aKTUBHOCTb, IIOATOMY JIEJIaTh 3TO HY>KHO OCTOPOKHO M C OOJIBIIMM TaKTOM.
BwmemarenscTBO PYKOBOAUTCIIA HOOJIKHO OBITE OlpaBAaHHBIM W YMCJIbIM. Ono AOIIYCTUMO JIMIIb
TOrJa, KOTJa CTyIEHT BBICTYNAET HE IO 3aJaHHOMY BOIIPOCY, MOBTOPSETCS,, MHOIOCJIIOBEH, HE MOXKET
3aKOHYUTh BBICTYIUIEHUE WM JIOIyCKaeT rpyObie ommOku. Henb3s yacto npepbiBaTh BHICTYNAIOUINX U
HOMpaBJIATh TYT ke ux owmuoku. Ilocne o0cykaeHHs Kaxaoro BOIpoca WM TPYIIIbI
B3aMMOCBSI3aHHBIX BOIIPOCOB IIPENOAABATENb AOJDKEH JesaTh 3akiatoueHue. CTyqeHTbl 0XKUJAI0T OT
Hero 000OLICHUH, HEONPOBEPKUMBIX TEOPETHUECKUX M MPAKTUUYECKUX BBIBOJOB, YTO IOBBILIAET
HHTCPCC K 3aHATHUAM.

3aoanusn 013 camocmoamenvHol padbomsl CHLYO0eHH 06

BesiBUTE COLlMalibHBIE YCIOBUS T'€HE3UCca HAyKH.

[Nokaxxute cenu(puKy KBaHTOBOH (PU3HKH.

PackpoiiTe xapakTepuCTUKy KBaHTOBON (PU3UKH.

[Tokaxxute OCHOBHBIC ()YHKIIMN KBAHTOBOH (PU3HKH.

OxapakTepu3yiTe KojaeOaHus U BOJIHBL.

PackpoiiTe 0cOOeHHOCTH reHe3uca KBAaHTOBOW (PU3UKH.

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

8. IloxaxuTe 3HAUEHHSI CKOPOCTH PACHPOCTPAHEHUH 3BYKa B PA3JIMUYHBIX CpEaax.

Noogok~whPE

Dopmbl KOHMPONIA CAMOCHOAMENBHOU PAOOM bl CMYOCHIM 06 — BHICTYINIEHUE HAa CEMUHApE,
BBIITOJIHCHUEC MHAUBUAYAJIbHBIX SaI[aHHfI.

Dopmbl meKyuiezco KOHmMpPONA 3HAHUN U OC60CHHbLIX KOMNEmeHWuu — OIPOC CTYIEHTOB IIO
COICPXKAHUIO U3y4yaeMOW TeMbl. BBIABIIEHHE CTENEHM W3Y4eHUS CTYAEHTaMH OCHOBHOM U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

IpakTuyeckas padora Ne 3. Tema 3anamusa. OO6mWas u Heopranudeckasi xumusi. OCHOBHBIE
NOHATHS ¥ 3aKOHbI XMMMH.

Heab: OnpenenuTs BaXKHEWIIME XHUMHUUYECKHE CTPYKTYPbl M HUX KOMIIOHEHTBI: XMMHYECKUHN
3JIEMEHT, MPOCTOE U  CIO0KHOE  BEIIECTBO, XUMHUYECKOE  COEIMHEHHE MOCTOSIHHOTO U
IIEPEMEHHOT0 cOCTaBa. PaccMOTpeB 3aBUCUMOCTh XUMHYECKUX PEAKIIMI OT YCIOBUHM UX MPOTEKAHUS.

Bonpocwl ona oocyscoenusn:

[Ipocroe u cin0KXHOE BEWECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIONHKS ITOHATHS XUMHUYECKOr0 DJIEMEHTA.

OO6mias TMHAMHUKA peaKkIuii XUMUIECKUX DJIEMEHTOB.

KoHnenuu 3BOIIOIUOHHON XMMHH.

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

ook~ wdE



3a0anua u eonpocvl 0aa opmuposanus u KOHMPONAA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTHXKEHUE CTYIACHTOM OTHAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIHI MTPU H3yYECHUH YICOHON TEMBI:

Temwt 0oxknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUU XUMUYECKON HAYKH.

ConneyHas cucrteMa U €e CTPYKTypa.

Ponsb JIaBya3se B CTaHOBICHUU COBPEMEHHOM XUMHUH.

J.N.MeHnneneeB U CTaHOBJIICHUE CUCTEMHOTO MOJX0/1a B XMMHUYECKON HayKe.

Ponb oTeuecTBeHHBIX HCClIeIOBATENEH B CTAHOBJICHUH U PA3BUTHHU HAYyK O 3eMile.

s E

OopazosamenvHble mexHonocuu

CeMuHap-IUCNYT — HWHTEPaKTHBHasi (opMa NpPOBeIeHHUs] 3aHSTHS, IPEANOJararoIas
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJE CICIAHHOTO KEM-TO U3
CTYJICHTOB COOOIICHMS (JIOKJIaja), YTO POXKJAeT aKTHBHYIO ITO3HABATEIBHYIO JEATEIBHOCTh
O6y‘~IaeMbIX, ac Heﬁ - pa3BI/ITI/Ie HNHUIINATUBBI U TBOp‘-IeCTBa, yMCHI/Ie OTCTauBaThb CBOU Y6G)KIIGHI/I$I.
Onupaercst Ha JIOTHKY OCIIC0BATEILHO MOJICITHPYEMBIX MPOOJEMHBIX CUTYAIUHA IMyTEeM MOCTAaHOBKHU
NpOOJIEMHBIX BOMPOCOB WJIM NPEAbABICHHUS MPOOJEMHBIX 3amad. Ha 3aHSATHM TpHCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyAeHTY maercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-JTM0O0 HE COIIACeH C BHICTYNAIONIUM WJIM JyMaeT WHade,
OCTaHOBUTH ero. [IpenojaBarenp aKTUBHO YYacCTBYET B JUCKYCCHH, IOJBOJMT UTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, TPOBOAMT Pa300p 3aHATHSI.

3aoanus 013 camocmoamenbHol padoomasl CHyo0eHmos

1. PackpoiiTe COOTHOIIEHUE MOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKHHI 3JIEMEHT», «IIPOCTOE
BEIIECTBOY, «CIIOKHOE BEIIECTBOY.

2. JlaliTe cpaBHUTENbHBIN aHATTN3 OCHOBHBIX HANIPABIECHUN TEOPUH XMMHUECKHUX MPOIIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUHU.

4. OObsAcHUTE, TIOYEMY YIJIEPOJ BBHICTYNAeT B KauyeCTBO OCHOBHOTO opraHoreHa. KakoW uHOI
XUMHAYECKHI DJIEMEHT MOT ObI 3aMEHHTH YIIIEPO B POJIH BEAYIIETO OpraHoreHa?

5. TlokaxuTe cBsI3b Teopuu XuMuueckoit asomtonuu A.IL.Pyaenko ¢ Teopueit mpoucxoxaeHus KU3HU
A.UN.Omnapuna.

6. JlaliTe cpaBHHUTENbHBIM aHATU3 KOHIICTUN, OOBSCHSIONIUX CTAHOBJICHHE HBIHEIIHETO OOJMKA
36MHOM IOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOdOMbL CHMYOeHmMO8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYAIbHBIX 3aJJlaHUH.

Dopmbl meKyuiez0 KOHmMpONA 3HAHUN U OC60EHHBLIX KOMNEmeHYuiu — OIpOC CIylmareiaed Io
COJICP’)KAHMUI0O M3ydyaeMOM TeMbl. DBBISBIEHHS CTENEHM M3Yy4YEHHUs] CTYJE€HTaMH OCHOBHOM U
JIOTIOJIHUTEIILHOU JINTEPATYPHI.

IIpakTnyeckas padora Ne 4. Tema 3anamusa: llepnoauyeckuii 3axkoH u Ilepuoanyeckas
cucrema xumnueckux 3jaemMeHToB /[.U. MenneneeBa. CtpoeHue BeniecTna.

Ilenb: NO3HAKOMHUTHCS C COBPEMEHHBIMU IPEACTABICHUSAMH O IEPUOAUYECKON CHCTEME
XUMHUYeCcKHnX 3yemMeHToB J[.MI. MenneneeBa B CBeT€ yUEHHUS O CTPOCHUHU aTOMOB M BEIIECTBA;
YCTaHOBJIEHHE 3aBUCUMOCTU CBOMCTB XMMHMUYECKHUX BELIECTB OT CTPOCHMS aTOMOB 00Opa3yroIIMX HX
XUMHUYECKUX DJIEMEHTOB.

Bonpocsl ns o0cyxkaeHusn:

1. CoBpeMeHHBIE TIpeJCTaBICHHS O CTpoeHWH aToMoB. CocTaB aTOMHBIX siep.
N3oTonsl. [lopsnkoBblii HOMep 37eMeHTa - 3apsij sAApa ero aTOMOB.

2. CtpoeHue 3JIeKTPOHHBIX 000I0UEK aTOMOB JIEMEHTOB MEPBBIX TPEX MEPHOIOB. DIEKTPOHHbIE
obnaxa u S-, p-, d-opOuTanu, GOpPMBI AIEKTPOHHBIX 00JIAKOB.

3. XapaKTepuCTUKA 3JIEMEHTA U €ro COCAMHEHHU Ha OCHOBE MOJIOKEHUS B MEPUOINYECKOM
CUCTEME U CTPOCHHS aToMa.



4. 3aBUCUMOCTh CBOMCTB XHMHYECKHX BEIICCTB OT CTPOEHHS aTOMOB OOpa3ylOIIMX HX
XUMHUYECKUX 3JIEMEHTOB.

3a0anua u 6onpocvl 014 GopMupoeanus u KOHMPOAA 61A0CHUA KOMNEmeHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTHXKEHUE CTYIACHTOM OTHAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIIHI MTPU H3yYECHUH YICOHOW TEMBI:

Temut 0oknaoos/peghepamos:

1. «OCcHOBHBIC IPUHIIUITEI ATOMUCTHYECKOTO YICHHS O TIPUPOJICH

2.«OKu3Hb, Kak OMOJOTHYECKHUI 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.

3.011eHKa cTeneHN apryMEeHTUPOBAHHOCTHU CYKACHUM.

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 camocmoamenvbHoll RPpoeepKu 3HAHUIL:

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

3HaTh GOPMYIHUPOBKY MEPUOJUUYECKOTO  3aKOHa, CTPYKTYPY U  OCHOBHBIE
3aKOHOMEpPHOCTH Tnepuoauueckon cucrembl J[.M.MenaeneeBa; CcTpoeHHEe aroMa M €ro
AIIEKTPOHHBIX 000T0YeK.

YMeTh JaBaTh XapakTEPUCTUKY XUMUUYECKUX 3JIEMEHTOB TPEX MEPBBIX MEPUOJOB U HUX
COCIMHEHUN N0 IMOJIOKEHUIO B MEPUOJUYECKON CHCTEME; ONpEeAesaTh 3JIEMEHT IO €ro
3JEKTPOHHOU GopMylie U HA0OOPOT.

Dopmpl KOHMPONA CAMOCMOAMENbHOU PAOOMbl CMYOeHM 08 — BHICTYIUICHUE HAa CEMHUHape,
BBIITOJIHCHUEC MHAUBUAYAJIbHBIX ?,aI[aHI/II\/'I.

IIpakTuueckas padora Ne 5. Tema 3anamusn: Bona. PactBopbl. XUMHYeCKHe peaKINU.
Ilesab: MO3HAKOMUTBCS C COBPEMEHHBIMU IIPEACTABICHUSAMHU O PACTBOPAX M KOHLIEHTPALIUAX

Bonpocsl a5 o0cy:kaeHuA:

1. TlonsiTust pacTBOp, pAaCTBOPUTEIH U 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 CIA0bIE AIEKTPOJIHTHL

6. Jlncconpanus KUCIOT, mienodeii, coneil. CBOMCTBa HOHOB.

7. CocTaBlieHHE peaKIMi COSTMHEHUSI, PA3JIOKEHUS, 3aMEeIIeHUsI, 0OMEeHa.

8. Peakimuu moHHOTO OOMEHA B pacTBOPAX AJIEKTPOJIUTOB.

9. CocraBiieHre ypaBHEHHUI B MOJIEKYJISIPHO B MOHHOU (hopMe.

10. [ToaroToBKa pacTBOPOB 3aJaHHON KOHIICHTPAITUHU B OBITY M Ha TPOU3BOJICTBE.

3adanua u eonpocwvl 0na opmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,
MTO3BOJISIIOIINE  ONPEJCIUTh JOCTIKEHHE CTYJAEHTOM OT/ACIbHBIX Yy4eOHBIX 3a/ad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPH U3yYECHUHN YI€OHOUN TEMBbI:

Temwt 0oxknaooe/pepepamos:
1. «KopryckymnsipHasi KOHIICTIIINS OTIHCAHUS TTPHPOJIBI.
2. «OCHOBHBIE 3aKOHBI XUMHUU.
3. «Ku3Hb, Kak OMOJIOTHUECKUI KPYTOBOPOT BEIIECTBY.
4. «CoBpeMeHHBbIE MPEACTaBIECHUS 00 IBOJIOIUU KU3HI.
5. «3m0poBbe U PabOTOCITOCOOHOCTHY.



6. «[IpuHIIUTIBI COBPEMEHHOM OHMOATUKMY.

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

Dopmvl mexyuieco KOHmpOoJia 3HaHU:

1. IIpoBepka BBIIOJTHEHHOTO 3a/laHUs

2. Paz0op 10BOJOB B MOJIB3y TOW WIJIM MHOM MO3UIIHH.

3. OrleHka cTeneHu apryMeHTHPOBAHHOCTH CYKJICHUH.

Temot Ona camocmoamenvbHO20 U3yueHuA:

1. DnekTponuTHYEeCKas TUCCOIUAIINS KaK 00paTUMBbIi MpoIIece.

2. CreneHpb TMCCOIMALINY, CHITBHBIC U CIIA0bIE AJIEKTPOJIUTHL

Konmponwsnule éonpocel u 3a0anus 011 camocmoamenbHoil NPOEEePKU 3HAHUIL:

B pe3ynbTare u3yyeHus T€Mbl CTYAEHTHI JOJKHBI:

3HaTh 4YTO TaKOo€ pacTBOpP, PACTBOPHUTENIb W PACTBOPEHHOE BEIIECTBO; TEOPHUIO
AJIEKTPOTUTUYECCKOW JUCCOLNMAIMK; YCIOBHUS MPOTEKAHUs PEaKUM HWOHHOTO OOMEHa J0 KOHIIA,
oOpaTuMble ¥ HEOOpAaTUMbIE XUMUYECKHE PEaKIUu

YMeTh XapaKTCpPrU30BaThb CBOMCTBA KJIACCOB HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ B CBECTC
Hpe,I[CTaBJ'IeHI/Iﬁ 00 SHGKTpOHHTquCKOﬁ JUCCOLIMAallMM, MNPOHU3BOAUTHL pacyeThl II0
OIIPCACIICHUIO KOHLICHTPAllMU paCTBOPOB,; BBINIOJIHATH XMMHUYCCKHUEC OIIBITHI, MOATBECPXKAAXOIIUEC
CBOMiCTBa HN3YUYCHHBIX COGﬂHHCHHﬁ, XapaKTCPU3yromue CBOMCTBa KJIacCOB HCOPraHUYCCKUX
COCIII/IHGHI/If/'I; 3aIIMChIBATh YpaBHCHUA peaKuHﬁ HOHHOT'O O6M€Ha; COCTaBJIATH IIOJTHBIC U
COKpAalICHHBIC HWOHHBIC YPABHCHUA.

Dopmbl KOHMPONIA CAMOCHOAMENbHOU Padompl cmyOeHmoee — BHICTYIIJICHUE HAa CEMUHape,

BBIITOJIHCHUEC WHAUBUAYAJIbHBIX 3aﬂaHHﬁ.

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

He.]'lb: IMO3HAKOMUTBCA C COBPEMCHHBIMH IMPCACTABICHUAMU 00 OCHOBHBIX KJlaccax
XHUMHUUYCCKHNX COCHHHGHHﬁ.

Bonpocsl a5 o0cy:kaeHuA:

1. Knaccuguxarus ocHoBanui 1 kucnot. Cocras.
2. X¥Mu4YecKHe CBOMCTBA OCHOBAHUM U KHUCIIOT.

3. XapaKTepI/ICTI/IKa B CBCTC TCOPpHUU BHCKTpOHHTquCKOﬁ JHUCCOIUAIIMM CBOMCTB OCHOBHBIX KJIaCCOB

HCOPTaHNYICCKUX COC}II/IHGHI/Iﬁ.
4. OcHOBHbBIE CBOICTBA METAJIIOB U HEMETAILIIOB.

3a0anus u eonpocvl 0na opmuposanus u KOHMPONA 61A0€HUA KOMNEMEHUUAMU,
MO3BOJISIOIINE OINpPENENUTh JOCTHKEHHE CTYJIEHTOM OT/AEIbHBIX YUYEOHBIX 3a/ad, YpOBEHb
c(OpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEeHUH Y4€OHOM TeMBbI:

Temwt 0oxknaooe/pepepamos:

1.<«OKu3Hb, KaKk OMOJIOTHYECKU KPYTOBOPOT BEIIECTBY.

2. «CoBpeMeHHbIE MPEICTaBIECHUS 00 IBOJIOLUH KUZHI.

3. «310poBBE U PAOOTOCTIOCOOHOCTHY.

4. «([IpyHIUIIBI COBPEMEHHOW OMOATUKIY.

5. UpesBbluaiiHble CUTYaLUH SKOJIOTMYECKOTO XapaKkTepa.

6. UpesBbluyaiiHble CUTYyallUH, YCIOBHO, O0€3 3arps3HEHUs] OKpYXKaroIeil cpebl.

7. UpesBblyaiiHbIE CUTYAIMH C 3arpsi3HEHUEM OKPYIKaIOIIEH Cpebl.

Dopmvl meKyuieco KOHmpOaa 3HaHU:

1. IlpoBepka BBIITOJIHEHHOTO 33JaHUS

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

3. O1eHKa CTETIeHN apryMEeHTHPOBAHHOCTH CYKICHUH.

Temwt 012 camocmoamenbHO20 U3YUEHUA:

1. Knaccudukamms ocHoBaHHU# 1 KUCTOT. COCTaB.



2. XMHUUYECKIE CBOMCTBA OCHOBAHWH M KHCJIOT.

B pe3ynbprare uzydeHus TEMbl CTYIEHTBHl JOJIKHBI:

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

YMeTh XapakTepu3oBaTh CBOMCTBA JAHHBIX KJIAaCCOB HEOPTaHUYECKUX COEAUHECHUI;
COCTaBJISITh TEHETUYECKHE PSAIbl, OOpa3oBaHHBIC MaHHBIMH KJacCaMH HEOPTaHUYECKHUX
COEIMHEHUHN.

IpakTnyeckas padora Ne 7. Tema 3anamus. OCHOBHbIE IOHSITHS OPraHUYECKON XMMHUU
1 TEOPHS CTPOECHHUSI OPraHNYeCKUX COeJMHEHM.

eab: MO3HAKOMUTHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU OO0 OCHOBHBIX IOJOXEHHAX
TEOpUU CTPOEHMsI OpraHndeckux coequueHuii A.M.bytieposa.

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

2. XUMUYECKOe CTpOEHHE KaK MOPSIOK COSITUHEHHS M B3aUMHOTO BIIMSIHUSL aTOMOB B
MoJiekysax. CBOWCTBO aTOMOB yIjiepojia 00pa3oBbIBAaTh MPSIMbIC, PA3BETBICHHBIC U 3aMKHYTHIE IICTIH,
OJTMHAPHBIE M KPaTHBIE CBSI3H.

3. I'omosorus, yrimepoaHbBI CKeENeT, CTPYKTYpHas M IIPOCTPAHCTBEHHAs H30Mepus,
MU30MEPBI U TOMOJIOTH.

4. YIJIEPOJHBIN CKEJIET, I'OMOJIOTHs, CTPYKTYpHas M IPOCTPAHCTBEHHAs H30MEpHs,
MU30MEPBI U TOMOJIOTH.

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

TIPEICTABICHUH O THOPHIN3AIINH AIEKTPOHHBIX 00JIAKOB.
3aoanua u eonpocel 0aA HopmMuposanus u KOHMPOAA 61A0€HUA KOMREMEHUUAMU,
MO3BOJISIIONINE  OTPENENUTh JOCTIDKEHHE CTYICHTOM OT/ACIbHBIX YUYeOHBIX 3a/ad, YpOBEHb
c(OPMHPOBAHHOCTU KOMITOHEHTOB KOMIETEHIMI TP U3y4YEeHUH y4eOHOM TEMBI:

Temwt 0oxknaooe/pecpepamos:

1. «BO3HMKHOBEHHUE IKCIIEPUMEHTAIBHOIO €CTECTBO3ZHAHUSY.

2.«KopryckymnspHasi KOHIEIIIHS OMTHCAHUS IPUPOJIBI.

3.«OKu3Hb, Kak OMOIOTHYECKUN KPYTOBOPOT BEILIECTBY.

4. «CoBpeMEeHHbIE MPeICTABIECHUS 00 3BOJIOLUH KU3HI.

5. «310poBBE U PAOOTOCTIOCOOHOCTDY.

6. «[IpuHIIUTIBI COBPEMEHHOW OMOATUKIY.

7. buonoruueckoe opykue 1 ero nopaxarone GpakTopsl.

8. O 3HaYeHHUH 3]I0POBBS YEIIOBEKA M 3J0POBOTO 00pa3a KU3HH.

Oopaszoeamenvuvle mexnHoa02uu

JlenoBasi urpa —  WHTEPaAKTHBHAasA (opMa TpoBedeHUs] 3aHATHUS, TPEIIOIararomnias

BOCCO3J[aHHE TMPEIMETHOTO U COLMAJIBHOTO COJIEpXKaHUSA NPOPECCHOHATBHON JesTeIbHOCTH,
MOJISIIMPOBAaHNE CUCTEM OTHOIICHUH, XapaKTEPHBIX JJIsl JAHHOTO BHJA MPAKTHKH. SIBISACH CPEICTBOM
MOJICIMPOBAaHUST ~ Pa3sHOOOPa3HBIX  YCIOBUH  MpOo(ecCHOHATBbHOW  JIeATENbHOCTH,  aClEKTOB
YeJIOBEYECKOH aKTHBHOCTH W COIMAIBHOTO B3aMMOJICHCTBHS, JENOBAas WUTPa BBICTYMACT U METOJOM
MIOMCKa HOBBIX CIIOCOOOB €e BhIMONHEHUs. B nenoBoif urpe o0yueHHe y4aCTHUKOB NMPOUCXOIHUT B
IIPOLIECCE COBMECTHOM JEATENbHOCTH. lIpM 3TOM KaXAbld pemaeT CBOK OTAEIBHYIO 3a7ady B
COOTBETCTBHH CO CBOEH pOibi0 U (yHKIMEH. MeTo]| 1eNOBbIX Urp MpeICcTaBiseT co0oi crnenuaibHo
OpPTaHU30BAHHYIO JIEATEILHOCTh TI0 OIEpAIlMOHATN3AINA TEOPETUYESCKUX 3HAHWA, MEpeBOIy WX B
JesITeTbHOCTHBIN KOHTEKCT.

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

2.Pa360p 10BOJIOB B MOJIB3Y TOW WU MHOM IMO3HITHH.
3.01eHKa CTENIeHU apTyMEHTUPOBAHHOCTH CYKICHUH.
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,
OZIMHApHBIE ¥ KPATHBIE CBS3U.

3. KOBaJICHTHBIC CBSI3M B MOJICKYJIAX, SP° , Sp° , SP ~THOPHIN3IIHAS.

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

B pPE3yJabTaTC U3YyYCHUA TCMbl CTYACHTBI IOOJIKHBI:
3HaTh OCHOBHBIC ITOJI0KCHHS TCOpHUU XUMHNYCCKOI'O CTPOCHUA OPraHUYCCKUX BCILICCTB, IMOHATHUA
HU30MEPHHU, KJ'IaCCI/I(bI/IKaI_[I/II-O OpPraHu4YCCKux COCHHHCHHﬁ.

IIpakTuyeckasi pa6ora Ne 8.
Tema 3anamus’ YrjeBoA0POAbI U UX MPUPOTHbIE HCTOYHUKH.

He.]'lbl MMO3HAKOMHUTHCA C COBPEMCHHBIMH IPCACTABJICHUAMU O MPECACIBbHBIX W HEHPCACIIbHBIX
YIJIEBOJIOPOJIAX.
Bonpocsl 115 o0cy:kaeHu:

1. TlpenenbHble 1 HEeTIPEAEIbHBIC YTIEBOIOPOIDIL.

2. XHWMHUYECKOE CTPOCHHUC KaK IIOpsAAOK COCAMHCHHA W B3aMMHOI'O BJIMAHHWA aTrOMOB B
MOJICKYJIaX. CBOICTBO aTOMOB yriepoaa 06pa3OBBIBaTL IpAMBIC, Pa3BCTBJICHHBIC U 3AMKHYTBIC LICIIN,
OJUHAPHBIC U KPAaTHBIC CBA3U.

3. CTpyKkTypHas U IpOCTPaHCTBEHHAs U30MEPHs YIIIEeBOJI0POIOB.
4. Tomonorus yriieBoJ0pOJIOB.

5. OOpa3zoBaHME OAMHApHBIX, JABOMHBIX M TPOWHBIX YIVIEPOAHBIX CBA3EH B CBETE
MPEACTAaBICHUH O THOPHIN3ALIMH HIEKTPOHHBIX 00JIaKOB.
3a0anus u eonpocel 0na  Qopmuposanus u KOHMPOIA 61A0EHUA KOMHEMEHUUAMU,
MO3BOJISIOIINE OINpPENENUTh JOCTHKEHHE CTYJIEHTOM OT/AEIbHBIX YUYEOHBIX 3a/ad, YpOBEHb
c(OpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MTPH U3yYEeHUHN Y4€OHOM TeMBbI:

Temwt 0oxknaooe/pehpepamos:

1. «BO3HMKHOBEHHE IKCIIEPUMEHTATILHOTO €CTECTBO3HAHUS.

2.«KopryckymnsipHasi KOHIENIHS OMUCAHUS IPUPOJIBD».

3.«Ku3Hb, Kak OMOJIOTUICCKHI KPYTOBOPOT BEIIECTBY.

4. «CoBpeMeHHbIE MPEACTaBICHUS 00 3BOJIOLNHN KU3HI».

5. «310poBbE U PAOOTOCIIOCOOHOCTHY.

6. Buonoruyeckoe opyxue u ero nopaxaromme pakTopsl.

Oobpazoeamenvnvle mexnonozuu

JejsoBasi Mrpa — HHTepaKkTHBHas (opma mnpoBefeHHMs 3aHATHS, IPEANOJIATArOIIASL
BOCCO3J[aHHE TPEIMETHOIO U COLMAJIBHOIO COJAEpXKaHHs NPOPECCHOHATBHON JesTeIbHOCTH,
MOACIIMPOBAHUC CUCTEM OTHOHIeHI/II\/’I, XAPaKTEPHBIX IJId JaHHOTO BHUJA ITPAKTHKH. SIBnssICh CpE€aACTBOM
MOJICIMPOBAaHUST  Pa3sHOOOPA3HBIX  YCIOBUH  Mpo(ecCHOHANBbHOW  JIeATENbHOCTH,  aClEeKTOB
YeJI0BEUECKON aKTHBHOCTH M COITMAJIbBHOT'O BSaHMOHeﬁCTBHﬂ, ACJIoOBasA HMIrpa BBICTYIIACT WM MCTOAOM
MIOMCKA HOBBIX CIIOCOOOB €€ BBIMONHEHUs. B 1enoBoit urpe o0ydeHHe Yy4acTHHUKOB NPOUCXOJUT B
IIPOLIECCE COBMECTHOM JEATENbHOCTH. lIpM 3TOM KaXAbld pemaeT CBOK OTAEIBHYIO 3a7ady B
COOTBETCTBHH CO CBOEH poibio U (yHKIMEH. MeTo]| 1eJ0BbIX Urp MpeIcTaBiseT co0oi crnenuaibHo
OpPraHM30BaHHYIO ACATCIIBHOCTH IO OII€palfMOHAIU3alluUu TCOPETUUYCCKUX 3H3HI/II>1, NnepeBoay HX B
HGHTGHBHOCTHLIﬁ KOHTCKCT.
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Dopmbl meKyuezo KOHmMposa 3HAHUIL:
1. TIpoBepka BBITIOJHEHHOTO 3a/IaHUS

2. Pa36op 10BOIOB B MOJIB3Yy TOW WM MHOM ITO3HITHH.

3. OnieHKa CTeneHn apryMEeHTHPOBAHHOCTH CYXKICHUU.

Tembwt 013 camocmoamenbHozo uzyueHus:
1. Xumuyeckoe CTpoeHUE KaK MOPSIOK COSTMHEHHUSI M B3AMMHOTO BIIMSIHUS aTOMOB B MOJICKYJIaXx.
2. CBOICTBO aToMOB yriiepoja OOpa30OBBIBATh IPSIMBIC, Pa3BETBICHHBIC M 3aMKHYTHIC IICIH,

OJIMHAPHBIC ¥ KPATHBIC CBSI3H.

3. KoBajeHTHBIE CBSA3U B MOJIEKYJIaX, Sp3 , sz , Sp -THOPHAU3ITHSL.

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

B pe3ynbTaTe u3ydeHus T€Mbl CTYIEHTBl JIOJKHBI:
3HaTh OCHOBHBIE MOJIOKEHUS TEOPUN XMMHUUYECKOI'O CTPOCHMsI OPraHUYECKUX BELECTB, MOHATHS
U30MEpUH, KJIaCCH(PUKALUIO YTIIEBOJOPOIOB.

IIpakTuyeckass padora Ne 9. Tema zanamua. Kuciaopoacoaep:kamue opraHudeckKue
coeUHEeHUsI.

Heab: MO3HAKOMUTBCS C COBPEMEHHBIMH TIPEACTABICHUSIMH O KHCIOPOJCOAEPKAIINX
COCTMHEHMUSIX.

Bonpocsl 1151 o0cy:kaeHu:

1. Knaccudukarys KUCIOpPOACOASpKAILMX COEAMHEHUH, o0mmue (opMylibl cOCTaBa, TOMOJIOTH,
XMUMHUYECKOE CTPOCHUE.

2. N3omepus. CucremaTnyeckasi HOMEHKIIATypa.

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

4. ITonyyeHune KUCIOPOICOAEPKALIMX COCANHEHHH.

5. [IpakTuueckoe 3HaYeHHE KUCIOPOCOAEPHKAIIMX COSTUHEHUIL.

3adanua u eonpocwvl 0na opmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,
MO3BOJIAIOIIUE ONpPCACINTh JOCTHKCHHUEC CTYACHTOM OTACIBHBIX y‘I€6HBIX 3a1a4, YpPOBCHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIIHI MPH U3y4YEeHUH YIeOHOM TeMBbI:

Temwt 0oxnaooe/pepepamos:

1. «KopnyckynspHast KOHICTIIINS OTTMCAHUS IPUPOIBD.
2.«OCHOBHBIE 3aKOHBI XUMUU.
. «OKu3Hb, Kak OMOJIOTMYECKUN KPYrOBOPOT BELIECTB.
. «CoBpeMeHHbIE MPEICTaBICHUS 00 SBOJIIOLUY KUZHI.
. «310pOBbE U PAOOTOCITOCOOHOCTH.
. «ITpuHIMTIBI COBpEMEHHOW OMOATUKIY.
. UpesBpIUaliHbIE CUTYallMH 3KOJIOTHYECKOT0 XapakTepa.
Ypes3BbIyaiiHble CUTYAIMH € 3aTPS3HEHUEM OKPY>KaloIIel cpeibl.

9. XuMHueckoe OpyKHe U ero Mopaxkaroriue GpakTopsl.

10. O 3HavyeHHH 310POBbS YEIIOBEKA U 3JOPOBOTO 00pa3a KHU3HHU.

Dopmbl meKyuiezo KOHmpOaA 3HAHUIL:

1.IlpoBepka BBIMOJTHEHHOTO 3a/1aHUs

2.Pa300p TOBOAOB B MOJB3Y TOH MM HHOW MO3HIINH.

3.01eHKa CTENeHN apTyMEHTUPOBAHHOCTH CY)KICHUH.

Tembt 013 camocmoamenbHo2o U3yYeHUA:

1. CriupThl: HOMEHKJIaTypa M roMojoruueckue psapl. Knaccuguxanus. XuMuueckue CBOMCTBa
CrUpTOB. briomornyeckoe 1eicTBHE CIIMPTOB U X TIPOM3BOTHBIX.

2. deHOMBI: OCOOCHHOCTU CTPOEHMSI M CBOMCTB. [IprMeHeHre ciupToB U (EHONOB, a TaKKe UX
MIPOU3BOJIHBIX B MEJIUIIMHE.

0~ UA W
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3. IlpumeHeHnne BakKHEHIIMX MPEICTABUTENICH OPraHMYECKUX COCAMHEHHWI: MeTaHola W
ATAHOJIA, CIOXKHBIX A(PHUPOB, XKUPOB, MBI, KapOOHOBBIX KHCIOT, MOHOCaxapwjoB (TJIFOKO3bI),
aucaxapuioB (caxaposbl), moiaucaxapuioB (Kpaxmalia U HEeTI0I03bl)

CTyIeHThl JOJKHBL YMETh. BBIIOJHATh XUMHYECKUE ONBITHI,  HNOATBEPKAAOIINE
XUMHMYECKUE CBOMCTBA KHUCIOPOJCOACPIKAIIUX COCAMHEHUM; ONPENeNsATh [0 XapaKTEPHBIM
peakuusM; NMPUMEHSATh MpaBuiia 0E30MACHOCTH NMpU paboTe ¢ OPraHMYECKHMH BEIECTBAMH;
COCTaBJISITh CTPYKTYPHBIE ()OPMYITBI H30MEPOB; OCYIIECTBIIATEH MPEBPAIECHHUS; PEIIATh PACUETHBIC
3aJla4yM 110 XUMUYECKUM (POopMyJIaM U YPaBHEHHSIM.

IIpakTnyeckas padora Ne 10.

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

I.[e.m;: MMO3HAKOMHUTHCA C COBPCMCHHBIMHU MPCACTABICHUAMU 00 as3oTcoAcCpIKaliuX COCANMHCHUAX!
aMHHaX, aMHHOKHCIIOTAax, oenkax. CocrasieHne CTPYKTYPHBIX (bOpMy.]'[ dMHMHOB, aMHMHOKHCIIOT,

0enkoB. OcyliecTBIEHUE NPEBPAILEHUH.

Bonpocs! as 006cy:KaeHus:
1. CrpoeHue BaKHEHIIMX NIPEJICTABUTENIEH OPraHUYECKUX COSUHEHUN: aMUHOKHUCIIOT, OEIKOB.

2. benku kak 6uornosmmepbl. [lepBuuHas, BTOpUYHAS U TPETUYHAS CTPYKTYpa OCITIKOB.
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 KOHMPOAA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINME ONPEECIUTh JIOCTUKEHUE CTYIAEHTOM OTACJIbHBIX Y4YEOHBIX 3a]a4, YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIOHEHTOB KOMIIETEHIMI TP U3y4YEeHUH y4eOHOM TEMBI:

Temwt 0oxknaooe/pecpepamos:

1.«OKu3Hb, Kak OMOOTHUECKUI KPYTOBOPOT BELLIECTBY.

2. «3110pOBBE U pabOTOCIIOCOOHOCTHY.

3. «[IpyHIUIIBI COBPEMEHHONW OMOATUKIY.

4. XuMHYECKOe OpY>KHE U €T0 Mopaxaromue GpakTopsl.

5. buonoruueckoe opyxue 1 ero nopaxaromue GakTopsl.

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

Dopmbl meKyuiezo KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBINOIHEHHOTO 3aaHUs

2.Pa360p 10BOAOB B MOJIb3Y TOM MM MHOM MO3ULIMU.

3.01eHKa CTeNeHn apryMEHTHPOBAHHOCTH CYKICHHH.

Tembt 012 camocmoamenbHo20 U3YUEHUA:

1. Crpoenune amunoB. [lodyueHume aHWIMHA M3 HUTPOOEH30J1a, 3HAYEHHE B PA3BUTUH
OpPraHUYeCKOro CUHTE3A.

2. CtpoeHne aMMHOKHCIIOT, UX ¢u3nueckue cBoiicTBa. CHHTE3 NENTHIOB, UX CTPOEHHUE.

3. buonorunyeckoe 3HaueHNE AMUHOKHUCIIOT.

4. benku xak 6uononmumepsl. CBOMCTBa OETKOB: THPOIIN3, A€HATYpAIMs, LIBETHBIE PEAKIIIH.

B PE3yIbTAaTC U3YUYCHHUA TEMBI CTYACHTHI JOJIKHBIL:

3Hame Ha3BaHUS aMUHOB; CBOWCTBa anu(paTUYECKHMX M apOMaTHYECKUX aMUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE alb(ha-aMUHOKHCIIOT, CTPYKTYpy OelKa, CBOWCTBA U 3HAYCHUE

OEJIKOB.

Ymems nokazpiBaTh HAIMYUE OCHOBHBIX CBOMCTB aMUHOB, 3aBUCUMOCTh MEXK/y CTPOECHUEM U UX
CBOMCTBaMM; CpaBHMBATh CBOICTBa alu(paTHUYECKUX U apOMATHYECKUX aMHUHOB; OOBICHATH
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XUMHUYECKHE CBOWCTBA aMUHOKHCIIOT HA OCHOBAaHWU B3aUMHOTO BIHMSHHUS (PYHKIIHMOHATBHBIX TPYIII
JpYyT Ha JpyTa; ONpeAesaTh HaIuyhe OeIKOBBIX COeMHEHUN KaYeCTBEHHBIMU PEAKIUSMHU.

IIpakTuyeckasi padora Ne 11.

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

Hean: Onpenenuts BIUSHHE XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpeibl HAa OpPraHu3M
YellOBeKa U JIPYTHE JKUBBIE OPTaHW3MBbI; PACCMOTPETh OWOJIOTHYECKYH) CYIIHOCTh YEJIOBEKa, HO
BMECTE C TE€M II0Ka3aTh, YTO MPHUXOJUTCS OOpaIiaThCs K COMUAIBHBIM (DakTOpam, TaKUM, Kak
TPYAOBast ACSITEILHOCTh, OOIIEHWE M KOMMYHUKAIIMS, I[EICHAMPABIEHHOCTh U pab0OTOCIIOCOOHOCTb,
TBOPYECTBO U JIPYTHE.

Bonpocwul ona oocyscoenusn:

YenoBek Kak NMpeIMET €CTECTBO3HAHUS.

buonoruyeckasi CylHOCTh YelIOBeKa.

EnuHCTBO GMOJOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

[IponomxkaeTcs 11 GMOIOTUYECKAast SBOTIONUS YelloBeYecTBa?

OTnuurie UHAUBUAA OT JIMYHOCTH.

[IpaBuiia sKOJIOrMYECKH TPAMOTHOTO TIOBE/ICHUS B OKPYXKAIOIIeH cpeie.

OcCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

DBOJIIOLMS TOHATUS OPTaHOT€HHOIO 3JIEMEHTA.

OrneHKka BIMSHHUS XUMHYECKOTO 3arpsi3HEHUsI OKPY’KAIOIIECW Cpelbl Ha OpraHu3M YejoBeKa M
JpyTye KUBbIE OPraHU3MBI.

3a0anua u eonpocvl 01a popmuposeanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTHXKEHUE CTYIACHTOM OTHAEIbHBIX Yy4eOHBIX 3aJady, YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMITOHCHTOB KOMIICTCHIIHIA TTPH H3YICHUH YICOHOM TEMBI:

©CoNoO~WNE

Temwt 0oxknaooe/pepepamos
1. Ponp anxuMuu B CTAHOBJICHMH XHUMHUYECKOH HayKH.
2. Poup JlaBya3be B CTAaHOBJICHUU COBPEMEHHON XUMUH.
3. J.M.MeHnpeneeB 1 CTaHOBJIEHHWE CUCTEMHOI'0 MOAX0/1a B XUMHUECKOH HayKe.
4. BuoJIOTHYECKOE U COLIMATIBLHOE B MIPUPO/IE YEIOBEKA.
5. CraHoBIIeHHE TPYIOBOW TEOPHH AaHTPOIIOTEHE3A.

Oobpazoeamenvnvle mexnonozuu

Jluckyccusi ¢ pas3jieieHHeM IpPynnbl Ha ONNOHHUPYIOLIHE KOJJIEKTUBbI - MHTEPAKTHBHAA
¢opma mnpoBedeHUs] 3aHATHUS, IpearoJararomas oOCYXKIEHHE CJIOXKHBIX  BOIPOCOB, MPoOJieM
M3Yy4aeMOH TeMbI ITyTeM JIeJIeHHs] y4eOHOM IpyNbl HAa KOJUIEKTUBBI €IMHOMBIIIJIEHHUKOB. BaxkHo npu
3TOM pPa3MECTUTh OO0y4aeMbIX TaK, YTOObI IpPU OOCYKAEHUU MOCTABJIEHHBIX BOMPOCOB UM OblIa
MpeACTaBICHa BO3MOXKHOCTh BHUJETh TIepel CcOo0OM MPOTUBOMOJOXKHBIA  KOJJIEKTHB. Poib
IpenojaBaTesss B 3TOT MOMEHT 3aKIKYaeTcs B ONPEICIICHUU DA3IMuUuil B OLCHKAaX, JaHHBIX
NpeACTABUTCIIAMA KOJUICKTUBOB, TO €CTb B BBIABJIICHHMHU MpPCAMETa AUCKYCCHUH. BaxxapiM MyTeM
MOJIIeP>KaHUS TUCKYCCHH Ha BBICOKOM HAYYHOM YPOBHE MOXKET OBITh NMPEI0CTABICHUE BO3ZMOKHOCTH
CTYJEHTaM MPOTHBOIOJOXHBIX KOJIJIEKTUBOB 3a/laBaTh JPYr JAPYyry BoOmpochl. s TOTO 4YTOOBI
OUCKyCCHS IINIa B HYXHOM pYyCl€, OH JOJDKEH IIOCTAHOBKOM JIOIOJHUTENIBHBIX BOIPOCOB,
BBICKA3bIBAHUEM CBOEHM TOYKHU 3PEHUs, IPUCOEANHEHUEM K TOMY WJIM MHOMY MHEHMIO KOJUIEKTHUBOB,
IMOCTOAHHO HaIlpaBJIATh H&y‘-IHI;IfI CIIOp CTYACHTOB B HAIIPaBJICHHH, O6€CH€"II/IB3}OH_[I/IM JOCTHIXCHUC
nesneit 3ausaTust. Pa30op A0KeH UMETh OLIEHKY paboThl KOJIJIEKTUBOB M ONpEEICHHE JTyUIIero, MyTeM
BBICTABIIEHUsI eMy OoJiee BBICOKOW OTMETKH. B Hauane 1enecoo0pa3HO MpeoCcTaBUTh BO3MOXKHOCTH
BBICKA3aTbCsl "DKCIIEPTHOW'" rpymnne, KOTopas, BBICIYLIAB BBICTYIUICHUS CIIyIIaTENel, OLEHUBAET MX
MIPaBOMEPHOCTh, TIyOMHY U JOKJIaJbIBA€T CBOM BBIBOJ O JyYIlIEM KOJUIEKTHBE, a BCJe] 3a Hel caenaTh
pa360p mperno1aBaTesto.

3aoanusa 0na camocmoamenvbHol padomsvl CMyO0eHmog
1. CocraBbTe CpaBHUTEIBHYIO Ta0HIly «CBOWCTBA BBICIIUX )KMBOTHBIX M CBOMCTBA YEJIOBEKA.
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2. CocraBbTe CpaBHUTENBHYIO Ta0HIy «bHOTOTHYECKHE U COIMAIBHBIE TIPEIMOCHUIKH CTAaHOBIICHUS
YeJIOBCKAY.

3. TlokaxxuTe pa3nuuus MEXIY «UEJIOBEKOM YMEIBbIM», «IEIIOBEKOM MPSIMOXOISIIIMY) U «IEIOBEKOM
pa3yMHBIM.

4, Tloxaxwute Bame oTHOIIEHHE K OCHOBHBIM HIOESIM COIMOOMOJIOTMM O TI'€HETUYECKOH
00YCIIOBIIGHHOCTH COITMAIBHOTO TMOBEICHHSI YEJIOBEKA.

5. KakoBa posib Tpyaa B CTAaHOBJICHUH YeJIOBEKa?

6. PackpoiiTe poip WieHOpa3eabHOW pedyH B MOSIBJICHUH YeJIOBEKa M OOIIEeCTRA.

7. B dem orTnmune OMOJIOTHYECKOW SBONIOIUH OT KYIbTYPHO-UCTOPUYECCKOUM IBOJIOIUN YEIOBEKA U
YyeJIoBeUeCcTBa?

Dopmbl  KOHmMPONA CAMOCMOAMENbHOU padompl CmMYOeHmoe - BBHICTYIUICHUE Ha CEeMHHape,
BBITIOJIHEHUE UHIUBUAYAJIbHBIX 3a1aHUM.

Dopmvl meKyuiezo KOHmMpOAA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClylmaTenel mo
COACPKAHUIO M3y4yaeMOW TeMbl. BBISIBICHUS CTENEHUW M3Y4YEHUs CTYJIEHTaMU OCHOBHOM H
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

Oopa3zosamenvHble mexXHOI02UU

CeMuHap-qucnyT — HWHTepakTHUBHasi ¢opMa NpoBedeHHs] 3aHATHUS, TPEINOJAraromas
nyOarYHOe OOCYXJAEHHE CIOPHBIX BOIPOCOB HM3y4aeMOM TEMbI IOCJE CICIaHHOTO KeM-TO U3
CTYICHTOB COOOMICHMS (IOKJIaaa), 9YTO POXAAeT aKTUBHYIO IT03HABATEIBHYIO JEATEIHHOCTh
o0y4JaeMbIX, a ¢ HeH - Pa3BUTUE WHUIMATHBBI U TBOPUYECTBA, YMEHUE OTCTaUBATh CBOM YOEKIICHHUS.
Onupaercst Ha JIOTHKY MTOCIICOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi ITyTEM IMOCTAaHOBKU
MpOOJIEMHBIX BOINPOCOB WM TPEAbSIBICHUA MPOOJEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJIHBIN OOMEH MHEHHSMU. BpIcTymarommm 3amaroTcs Bompockl. Kaxmomy cTyneHTy naercs,
paBo B JI000M MOMEHT, €ClM OH MOYeMy-THOO HE COIVIACEeH C BHICTYMAIONIMM WM JAyMAaeT WHaue,
OCTaHOBUTH ero. [IpemonaBarens akTHBHO y4YacCTBYET B JAUCKYCCHH, MOJABOAUT WUTOTH OOCYKICHHS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa300p 3aHATHSL.

3aoanun 0na camocmoamenbHoi padomul CmyO0eHmos

1. JlaiiTe cpaBHUTENIbHBIA aHATN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX TIPOIIECCOB.

2. TlokaxxuTe OCHOBHBIE 33JJau 3BOIIOIIMOHHON XUMHUU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIAET B KAYeCTBO OCHOBHOTO opraHoreHa. Kakoil wHOM
XUMUYECKHUH 3JIEMEHT MOT' Obl 3aMEHHTD YIJIEPO B POJIM BEAYIIErO opraHoreHa?

4. Tloxaxwure cBs3b TEOpUM XUMUUecKol 3Bomonnu A.Il.PyneHko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «l'es-TunoTe3p» B Pa3BUTUU NPEICTABICHUN O PA3BUTHH TreoChepHBIX
000JI0YeK.

6. JlaliTe CpaBHHTENbHBIA aHAIW3 KOHICIHMKA, OOBSCHSIONNX CTAHOBJICHUE HBIHEITHETO
00JIMKa 3eMHOW TOBEPXHOCTH.

IIpakTnyeckas padora Ne 12. Tema 3anamusa. Xumus B ObITY.
Heab: N3yunts XxuMudeckue sBJI€HUS B IPUPOJE, B OBITY M HA IIPOU3BOJICTBE.

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

2. XuMUYeCKHeE SIBJICHUS B OBITY U Ha MPOU3BOJICTBE.

3. OCHOBHBIC YPOBHU XHMHYECKHX CTPYKTYP.

4. O0mast TMHAMUKA PEAKIMi XUMUYECKUX DJIIEMEHTOB.

5. KoHItenmum 3BOTIOMMOHHON XUMHUH.

3adanua u eonpocwvl Ona popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTHKEHUE CTYIAEHTOM OTHAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIINIA MTPU U3y4YEeHUHN YIeOHOUN TeMBI:

Temwt 0oxknaooe/pehepamos
1. Ponp anxumuu B CTAHOBJIEHUU XUMUYECKOW HAyKH.
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ConHeyHas cucTemMa U €e CTpyKTypa.

Posnb JlaBya3be B CTaHOBJICHHM COBPEMEHHOM XUMUHU.

J.MA.Mennenees U CTaHOBIIEHUE CUCTEMHOTIO ITOAX0/a B XUMUYECKOU HAaYKeE.
Ponp oTeuecTBEHHBIX MCCIIEIOBATENEH B CTAHOBICHUH M PA3BUTUHU HAyK O 3eMIIe.

SARE A

OopazosamenbHble mexHoI02UU

CeMuHap-IMcnyT — HWHTepakTHUBHAasE ¢opMa NpoOBedeHHs] 3aHATHUS, TPE/IOIAraras
myoJMYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaeMOW TEMbI IIOCJIE CACIIAHHOTO KEM-TO W3
CTYICHTOB COOOIICHUS (JIOKIaaa), 4YTO POXKAAeT aKTHBHYIO II03HABATEIbHYIO JEATEIHHOCTh
o0yJaembIX, a C HEel - pa3BUTHEC WHUIIMATUBBI M TBOPYECTBA, YMEHUE OTCTAWBATh CBOM YOCKICHUSI.
Onupaercst Ha JIOTHKY MOCIEI0BATEIFHO MOJICTHPYEMBIX MPOOJIEMHBIX CUTYaIlUi MyTEM IMOCTaHOBKU
MpoOJEMHBIX BOMPOCOB WM MPEIBSABICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHM TPHUCYTCTBYET
CBOOOJHBI OOMEH MHEHHSIMH. BBICTymarommMm 3aJaloTcsi BOMPOCHL. Kaxaomy CTyIOeHTy maercs,
MpaBo B JIO0O0H MOMEHT, €CJId OH MOYEeMY-JIH00 HE COIVIACEH C BBICTYNAIOIIUM WJIM JyMaceT WHAue,
OCTaHOBUTH ero. [IpemogaBaTeslb aKTUBHO y4YacCTBYET B JUCKYCCHH, MOABOJUT WUTOTH OOCYXKICHUS
y4eOHBIX BOIIPOCOB, IIPOBOJUT Pa300p 3aHSITHS.

3aoanua ona camocmoamenvHoli padomvl CMyO0eHm o

1. JlaiiTe cpaBHUTENIbHBIA aHAIN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX MPOLIECCOB.

2. TlokaxxuTe OCHOBHBIE 33aJ]auyl SBOJIIOLIMOHHON XUMUHU.

3. OObsicHHTE, IOYEMY YTIIEPOJ BBICTYIAET B KAYeCTBO OCHOBHOTO opraHoreHa. Kakoil wHOMI
XUMUYECKHUH 3JIEMEHT MOT" Obl 3aMEHHTH YIJIEPOA B POJIM BEAYIIEr0 opraHoreHa?

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

5. Packpoiite ponb «['es-TUNOTE3bI» B PAa3BUTHUU TPEACTABICHUH O Pa3BUTUU Treoc(hepHBIX
000II04eK.

Dopmvl KOHMPOIA CAMOCHMOAMENBHOU pPAdOmMbl CMyOeHmMOé — BBICTYIUICHHE Ha CEMHHApe,
BBIIIOJTHEHUE UHIUBUYAIbHBIX 3aJaHUM.

Dopmvl meKyuieco KOHmMPONA 3HAHUI U OC60EHHBIX KOMNEMEHYUil — ONPOC CIyIaTeIen Mo
COICPXKAHUIO U3y4yaeMOM TeMbl. DBBIABIEHUA CTENEHM W3Y4EHUS CTYAEHTaMH OCHOBHOM U
JOTIOJTHUTEIILHOM JIMTEPATYPHI.

IIpakTnuyeckas padora Ne 13.

Tema 3anamusa. buonorusi — 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'ICKYJ'ISIpHBIX MCXAaHU3MOB HACICACTBECHHOCTH, O6CY)KI[€HI/I€ KOTOpBIX HpI/IBOILI/IT K aHaJm3y
ATUYECKUX MPOOJIEM FeHHONU WHKEHEPHUH.

Bonpocwl ona oocyymcoenusn:
3HaKOMCTBO C OOBbEKTaMH U3y4eHHs] OMOJIOTUH
[IpenmymiecTBa U HEJOCTATKH OMMCATENILHOW OMOJIOTHH.
[TombITKM 00BICHEHUS 0COOSHHOCTEH KUBBIX CHCTEM MEXaHUIIMCTAMHU M BUTAIHCTAMHU.
Posb 6€7TKOB ¥ HYKJIEMHOBBIX KHCIIOT B )KMBOM OpPI'aHU3ME.
YpOBHU OpraHU3aIlH B )KUBBIX CHCTEMaX.
OTnuune MOJEKYISAPHBIX CTPYKTYP JKUBBIX CUCTEM OT CUCTEM HEXKHBBIX.
[Ipupona Bupycos.
I'eneTnueckast TEpPMUHOJIOTUSL M CHMBOJIMKOM, PEIIeHNe TeHETUYECKHX 3a/1a4.
DTHYecKHe TPaHHIIBI TPUMEHEHHUS TeHHOW WHXCHEPHH.
10 OCHOBHBIE TPUHIUIIBI OMOITHKH.
3a0anusn u eonpocel 0na  Qopmuposanus u KOHMPOIA 61A0EHUA KOMHEMEHUUAMU,
MO3BOJISIOIINE OIpPENENUTh JOCTHXKEHHE CTYJICHTOM OT/AEIbHBIX YUYeOHBIX 3a/ad, YpOBEHb
c()OPMHUPOBAHHOCTU KOMIIOHEHTOB KOMIETEHIMH [TPU N3y4EHUH y4EOHOU TEMBI:

©CoNo~wWNE
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Temwt 0oxknaooe/pepepamos:
1. Pa3BuTHEe OMOJIOTMYECKHMX 3HAHUN B 17 CTONETHH.
2. CTpyKTypHBIE YPOBHU KHBOW MaTEPUH.
3. Opranu3anust >KUBbIX CUCTEM B CTPYKTYD.
4. Dtuueckue npoOiieMbl TEHHONW MH)XEHEPHH.
Oopa3zosamenbHble MeXHOI02UU

JlenoBasi urpa —  HWHTepaKTHBHas ¢opMa mnpoBedeHUs] 3aHATHS, TMPEANOIATaoNIas
BOCCO3/IJaHWE TIPEJAMETHOTO M COIMAJIBHOTO COJEpKaHUS NPO(ECCHOHATBLHON ACSATEIBHOCTH,
MOJICTTUPOBAHUE CUCTEM OTHOIICHUH, XapaKTEPHBIX ISl TAHHOTO BUA MPAKTUKU. SIBISSICh CPEACTBOM
MOJICIIMPOBAHUS  Pa3HOOOpPA3HBIX  YCIOBHH  TPO(ECCHOHANBLHON  JCATEIHHOCTH,  aCIEKTOB
YeJIOBEYECKOW aKTUBHOCTH M COILMATBHOTO B3aMMOJCHCTBHS, JEIOBas UIPa BHICTYMAET W METOJOM
MTOMCKAa HOBBIX CIIOCOOOB €€ BBINOJHEHUS. B 1enoBoi urpe oOydeHHe yYacTHHKOB IPOUCXOIUT B
MpoIlecCCe COBMECTHOM JesTenbHOCTH. [Ipu 3TOM KaxAblii pelaeT CBOK OTACIbHYIO 3a7ady B
COOTBETCTBHH CO CBOCH poJIbIO0 U (hyHKIHMEH. MeTo | IeTOBBIX UIP MPEICTaBIIsIeT COOON CIeUaIbHO
OpPraHU30BAHHYIO JCATECIBHOCTh MO ONEPAIMOHATN3AIMU TCOPETHUSCKUX 3HAHUHU, TEPEeBOAYy UX B
JeITEIbHOCTHBIA KOHTEKCT.

3aoanua 013 camocmoamenbHoil padoomul CHy0eHmMos

1. [aiite cpaBHUTCIBHBIM aHAIM3 KOHIICTIUNA TPOUCXOXKICHUS >KU3HU, CHOPMHUPOBABIIUXCS B
UCTOPHUH €CTECTBO3HAHUSI.

2. IlpuBemuTe CpaBHUTEIBHYIO XapaKTEPUCTHKY TEOPETUICCKUX KOHIETIINH B OMOJIOTHH.

3. TlogymaiiTe, UMEET JIM CMBICI IOHSTHE «KBAHT KUBOW MaTepun»?

4. Tlokaxwure, moYeMy AJsl KOAUPOBAHUS OEIKOB MOHAJIOOMIMCH KOJOHBI, COIEpKaIlie UMEHHO IO
TPU a30TUCTHIX OCHOBAHUSI.

5. CocraBbTe TAONHIy TEHETHUYECKOTO KOJUPOBAHUSA OCIIKOB, COCTABISIONIUX OCHOBY TKaHEH >KHBOM
MaTepuu.

6. PackpoliTe poib perIMKaiy, TPAaHCKPUIIIIUN U TPAHCISIIUHN B PA3BUTHU )KUBBIX OPTaHU3MOB.

7. PackpoiiTe B3aMMOCBS3b MeTab0IM3Ma U TOME0CTa3a B (QYHKIMOHUPOBAHUH KIIETOK.

8. INokaxure, moyemy MpoOIeMbl OMOITHKHM OKa3bIBAIOTCS HamOOJIee OCTPHIMH B TPUMEHEHUH K
TE€HHOU MHXXeHepuu?

Dopmbl  KOHMPONA CAMOCMOAMENbHOI pPAGOmMbl CMYOeHmoé - BBHICTYIUICHHE Ha CEMHUHAape,
BBIITOJTHCHHUEC UHANBUAYAJIBHBIX SaI[aHHﬁ.

Dopmbl meKywieco KOHmMpOA 3HAHUIL U OC60CHHbIX KOMNemeHuuu — ONIPOC CIyIaTeNed IIo
COICPXKAHUIO U3y4yaeMOM TeMbl. DBBIABIEHUA CTENEHM W3Y4CHUS CTYAEHTaMH OCHOBHOM U
JOTIOJTHUTEIILHOM JIMTEPATYPHI.

IIpakTnueckas padora Ne 14. Tema 3anamua: Kiaerka.
Heab: M3y4uTh KIETOYHBIH ypOBEHb OpraHU3alUU OMOJOTMYECKUX CUCTEM; BBISIBUTH CYIIHOCTh
KJIETOYHBIX MEXaHU3MOB )KH3HEACITEITbHOCTH.

Bonpocwl ona oocyscoenun:

3HAKOMCTBO C KJ1eTo4HOM Teopueit [lIBanna.

3HAKOMCTBO CO CTPOCHHUEM KIIETKH.

[IpenmyrecTBa ¥ HEAOCTATKH OMUCATEIHHON OUOIOTHH.

[TonbITKH 0OBSICHEHUSI 0OCOOCHHOCTEH YKUBBIX CHCTEM MEXaHUIIMCTAMHA U BUTAIHCTaAMHU.

Ponp opranousioB B KIETOUYHBIX MEXaHU3MaX KU3HEAEATEIbHOCTH.

. OcHOBHBIE TPUHITUTIEI OMOITHUKH.

3a0anua u eonpocel 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMeEeHUUAMU,
MTO3BOJISIIOIINE  ONPEJCTUTh JOCTIKEHUE CTYJAEHTOM OTACNBbHBIX YYEeOHBIX 3a/lad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHI MTPH U3yYEeHUH YIeOHOUN TeMBI:

Temwt 0oknaoose/pechepamos:

1. Pa3zButre OMONIOTHYECKHX 3HAHUH B 17 cTONETHH.

2. CTpyKTypHBIC YPOBHH KUBOU MAaTEPHUHU.

ook~ wdE
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3. OpraHu3aius ;KUBBIX CHCTEM U CTPYKTYD.
4. DTrdeckue nMpooIeMbl TCHHOW HHXEHEPHUH.

Oopa3zosamenbHble mexXHOI02UU

JesioBasi urpa — HHTePpaKTUBHAsA ()OPMa NMPOBeAeHHUs 3aAHATHS, IPE/IIOIATA0NIas BOCCO3IaHNUE
MPEAMETHOTO W COIMATIBHOTO COACpKaHUS TPO(HECCHOHATLHONW NIeATEILHOCTH, MOJCINPOBAHUE
CUCTEM OTHOILICHUM, XapaKTEPHBIX JIJISl JAHHOTO BUJA MPAKTUKU. SIBIISSICH CPEICTBOM MOJEIUPOBAHUS
Pa3HOOOPAa3HBIX YCIOBHA MPO(ECCHOHATBLHON ACATEIBHOCTH, aCIIEKTOB YEJIOBEYECKONH aKTHBHOCTH H
COLIMAJILHOTO B3aWMOJICUCTBUS, JIENOBas WIpa BBICTYIIAET M METOJOM IOHMCKAa HOBBIX CIIOCOOOB e
BBITIOJIHCHUS. B 1enoBoil urpe oOydeHHE YYaCTHHUKOB IPOMCXOIUT B IIPOIIECCE COBMECTHOM
nesTenbHOCTH. [Ipu 3TOM KaXK/blil peliaeT CBOO OTACNIbHYIO 33/1a4yy B COOTBETCTBHH CO CBOEH POJIbIO
1 GyHKIHEH. MeTo AeTOBBIX UTP MPEACTABISIET COOON CIEIMaIbHO OPraHU30BaHHYIO JIEATEIbHOCTh
0 OTepalMOHATN3ALUN TEOPETUUECKUX 3HAHUH, IEPEBOY UX B JEATEIbHOCTHBIM KOHTEKCT.

3aoanus 0na camocmoamenbHol padoomol CHy0eHmMos

1. [aiite cpaBHUTENbHBIM aHANM3 KOHLEMUIUNA NPOUCXOXKICHUS >KU3HH, CHOPMHUPOBABIIUXCS B
HUCTOPUHN €CTCCTBO3HAHMA.

2. llpuBenuTe CpaBHUTEIBHYIO XapaKTEPUCTUKY TEOPETUUECKUX KOHIEMIIHI B OMOIOTHH.

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

4. CocTaBbT€ CpaBHHUTEIBHYI) CXEMYy pPACTUTEIbHOW M >KUBOTHOM KJIE€TKH. KakoBbl OCHOBHBIE
pasauyuus Mexay HUMHu?

5. TlokaxkuTe, mouemy Jjsi KOJUPOBaHUSI OEIKOB MOHAJOOMINCH KOAOHBI, COAEpKAIIUEe UMEHHO IO
TPH a30THCTHIX OCHOBaHUS. COCTaBbTE TAOIHMILYy T€HETHYECKOTO KOJAUPOBAHUS OEIKOB, COCTABIISIOLINX
OCHOBY TKaHEW KUBOW MaTepHH.

6. PackpoliTe B3aMOCBS3b METa00OIM3Ma U TOMEOCTa3a B QYHKIIMOHUPOBAHUHU KIIETOK.

7. OmnucaHue MUKPOIIPENapaToB KIETOK PACTEHU.

8. CpaBHeHI/Ie CTPOCHUSA KIICTOK paCTeHI/Iﬁ " JKMBOTHBIX I10 TOTOBBIM MUKPOIIpCIIapaTam.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU padomepl CmMyOeHmoe - BBHICTYIUIEHUE Ha CEMMHApe,
BBHITIOJTHEHNE UHIUBUAYATbHBIX 3aJaHUN.

Dopmbl meKyuiez0 KOHmpONA 3HAHUN U OC60EHHBLIX KOMNEmeHYuiu — OIpOC CIaylmareiaed Io
COJICP’)KAaHUIO M3ydyaeMON TeMbl. DBbIABIEHHS CTENEHW W3Yy4YEHUS CTYJEHTaMH OCHOBHOW H
JIOTIOJIHUTEIILHOU JINTEPATYPHI.

IIpakTnueckas padora Ne 15.

Tema 3anamus. IKOCHCTEMBI.

Heab: 06cynuTh ocHOBHBIE pUHIUIEI yueHus: B.W. BepHaackoro u nokasaTe X 3HaY€HHUE JIHA
pelIeHHs] COBPEMEHHBIX MPOOJIEM IKOJIOTHH.

Bonpocul ona oocysymcoenusn:

Omnpenenenne 6uocheps B.. Bepraackum.

Pons xuBOTO, GMOKOCHOTO M KOCHOTO BEIIeCTBa B Onocdepe.

BosnukHoBeHHe HOocdephl. JlesITeNbHOCTh pa3yMa 4eI0OBEYeCTBA KaK IeoJIorndeckast cuma.
CBsi3b DKOJIOTHH C OMOJIOTHEH U APYTUMH HayKaMH.

. CoBpeMeHHBIE TTPOOIEMBI SKOJIOTHH.

3a0anua u eonpocel 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMeEHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTIKEHUE CTYJACHTOM OTJACIBHBIX YYeOHBIX 3aJa4y, YPOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIIUA MPU U3y4YEeHUHN YIEOHOUN TEMBI:

Temwt 0oknaooe/pechepamos:

1. VYwuenue B.U. Bepraackoro o Hoocdepe.

2. TexHomornyeckne HSKOHOMHYECKHE U COIMAIBHBIE MEPhI TI0 COXPAaHEHUIO OKpY)KAroIIeh
cpenpl.

OkrwdE
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3. buonornyeckas u 3Koj0ruyeckas THKa.
4. Jle Pyau Tetisap ae lllapaen o Hoochepe.
5. Dxojoruueckue npoodiieMsl B HcciaenoBaHusax PuMckoro kiry0a.

OopazosamenbHble mexHono2uu

Y4yeOHO-TeopeTHYeCKasi KOH(epeHIUsA — MHTEePAKTHUBHAsA (pOpMa NMPOBeACHUNA 3AHATHUSA,
npeAnojaratonas cobpaHue CTYACHTOB It OOCYKIEHHS BOIPOCOB TeMbl 3aHATHSA. B Xxome
0OCY>KJIEHHUSI BOIIPOCOB MPEIOAaBaTesb JI0JDKEH YUUTh CTYJEHTOB BECTU HAY4YHBIH CIOpP, KOTOPBIM He
AOJDKCH II€pe€pacTaTb BO B3aMMHBLIC oOBuHeHuda. JIMyHBIM INpUMEPOM OH MOKCT I10Ka3aTb, 4YTO B
IUCKYCCUU MOOEXKIaeT MSATKash MaHepa, JIMIICHHas: KaTerOPUYHOCTH U arpeccuBHocTd. M Hao0OopoT,
TOT HC OOCTUTraCT YCIICXd, KTO HCIIOJIB3YCT MOBBIIMICHHLEIA TOH U OMOILIMU BMECTO y6€I[I/IT€JIbHBIX,
JTAKOHUYHBIX U OOBEKTUBHBIX JOBOAOB. DAKT 3BPUCTUUECKOTO MpOIEcca PEHIeHUs 3a7a4 MOXKET ObITh
OXapaKTepU30BaH CICAYIOIUMUA MOMEHTaMU: 1) 00ydaeMbIM HEM3BECTEH CIIOCOO PEIICHHS; 2) MOUCK
pEllIeHrs OCYIIECTBISETCS B JUHAMHYHON OOCTaHOBKE, T.€. B 30HE C "MOABM)KHBIMHU' TpaHUIIAMU
MCXOJIHOTO 3aJ[aHus; 3) XapakTep PEUICHUs MHTEPIIOJISIPHBIN - pelleHue 3aJaud He TpeOyeT HOBBIX
HCTOPUKO-HAYYHBIX M MEKIUCIUILUIMHAPHBIX 3HAHUM, CBeJIeHUH; 4) mpoliecc MoucKa XapakTepu3yercs
HCUYCTKOCTBIO €ro ajJiropurma. HpenonaBaTeJH) AKTUBHO YYaCTBYCT B JUCKYCCHUH, IMMOABOAUT HTOI'M
00CY>KIEHHS BOTIPOCOB, IPOBOJIUT Pa300p 3aHATHSL.

3aoanus 013 camocmoamenbHoil padoomul CHy0eHmMos

1. Tloxaxurte oTnuuuMe TnpenacTaBieHuid o Ounocdepe B.M.Bepraackoro oT mpeasrymmx
MIPEJICTABICHUI O €IMHCTBE )KUBOW IPUPOJIBI.

2. Kaxwue B3aMOCBSI3H )KUBOTO ¥ KOCHOTO BeliecTBa BeieneHsl B.M.Bepraackum?

3. KakoBbI OCHOBHBIE OTJIHYMS KHUBOTO BEIIECTBA OT KOCHOTO BEleCTBa?

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

5. CocraBbTe CXeMy KpyroBopoTa XMMHUECKUX BEIIECTB B Orocdepe (1o BeIOOpY).

6. KakoBa reosornueckas pojb >KMBOTO BellecTBa?

7. Kak u3MeHsuIach poJib 4elioBeka B onochepe?

8. ComnocraBbTe MpOIECChl CTAaHOBJIECHUSI OHOC(Ephl U CTAHOBICHUS HOOC(EPHI.

9. B uewm 3aximrodaercs oriauane ornochepsl ot IKocheps?

10. HaiiTe XxapakTepUCTUKY OCHOBHBIX TPOPUUECKUX LETEH.

11. OGbsicHUTE, TOUEMY peasibHbIE TPOPUUECKHE LIENU UMEIOT He Oosiee 4 — 5 3BeHbeB?

12. PackpoiiTe OCHOBHBbIE POOJIEMBI COLIUATBHOM IKOJIOTHH.

13. ITokaxkute poss PuMckoro kiryda B TOHUMAHWW U CTAHOBJICHWH OCHOBHBIX TPOOJIEM COIMATIBHOMN
9KOJIOTHH.

14. CobumroneHue nmpaBuil MOBEACHUS B IPUPOJIE, OEPEKHOE OTHOLIEHUIO K OMOJIOTHYECKUM 00BEKTaM
(pacTeHUsIM U KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHa.

Dopmbl  KOHMPONA CAMOCHOAMENbHOU pPadomsvl CMyOeHmoé — BBICTYIUIGHHE Ha CEMHUHape,
BBIITOJTHCHHUEC HHANBUAYAJIBHBIX SaI[aHI/Iﬁ.

Dopmbr meKywieco KOHmMpOa 3HAHUI U OC60CHHbIX KOMNemeHWun — OIPOC CIyIaTeNed IIo
COJICP)KAaHHUIO M3yd4aeMON TEMBbl. DBbBIABIEHHS CTENEHM W3YyYEHUS CTYJEHTaMHU OCHOBHOW H
JOTIOJTHUTEIILHOM JIUTEPATYPHI.

Cemunap-npecc-koHpepeHuus.

3akiaouyenue

ZII/ICHI/IHJ'II/IHI)I, IO KOTOPBIM INIAHHUPYIOTCA MPAKTUYCCKHUX pa6OTBI H KOJIMYCCTBO YaCOB,
OTBOAMMOC Ha UX BBIIIOJIHCHUC, OTIPCACIISAIOTCA pa60LII/IM y‘leGHBIM IIJIAaHOM.

HpI/I IJIAaHUPOBAHUHN COCTaBa U COACPIKAHUA MPAKTUUCCKUX pa60T CJICAYyET UCXOOUTh U3 TOTIO,
YTO MPAKTUUCCKHUC pa6OTLI HUMCIOT CJICAYIOINHEC BEAYIINUC NTUIAKTUYCCKUC LCIIN:
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- TIOATBEPXKIEHHWE H TPOBEPKAa CYIIECTBEHHBIX TEOPETUYECKUX TIOJOKEHUH (3aKOHOB,
3aBUCHMOCTCH), W I03TOMY IPEUMYIISCTBEHHOE MECTO 3aHMMAIOT MPU HW3YYCHHUU JTUCIUIUIAH
MaTEMaTHYECKOTO M O0IIEro eCTECTBEHHOHAYYHOT0, 00IIenpo(hecCHOHAIBHOTO ITUKIIOB;

- (opMupoBaHME NPAKTHUECKUX YMEHUH — MPO(ECCHOHAIBHBIX (BBIMIOIHATH OINPEICICHHBIC
JCHCTBUS, OIepalii, HEOOXOAMMBIE B TOCICAYIONIEM B MPOPECCHOHATBHON NEATEIHHOCTH) WIIN
y4eOHBIX (permarh 3agadud Mo OWojoruu, (U3MKE, XMMHUHU W JIp.), HEOOXOIUMBIX B IOCIICIYIOIICH
y4eOHOM e TEIIbHOCTH,

-IPAaKTHYECKUEe  pabOThl  3aHUMAIOT  NPEUMYIISCTBEHHOE  MECTO TP  H3YYCHUH
001IeTpOoPECCHOHANBHBIX U CHIEITUATBHBIX UCIATLINH.

HpI/I BBIIIOJIHCHUU ITPAKTHYCCKHUX pa60T ydalmuyecsa OBJIaACBAIOT II€PBOHAYAIbHBIMU YMCHUAMU
W HaBbIKaMU, KOTOPBIC B JanbHEHIIIeM 3aKpPCILIAOTCA.

Hapsiny ¢ ¢hopMupoBaHreM yMEHHI M HaBBIKOB B IPOLECCE BBIOJIHEHUS MPAKTHYECKUX PadoT
0000IIIAI0TCs, CHCTEMATU3UPYIOTCS, YIIYONSIOTCS M KOHKPETU3UPYIOTCS TEOPETUYECKHE 3HaHUS,
BBIPa0aTHIBACTCS CIIOCOOHOCTh M TOTOBHOCTH HCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS HA IMPAaKTHKE,
Pa3BHBAIOTCS MHTEIUICKTYaIbHBIC YMEHHUSL.

[IpuioxkeHus K NPAKTHYECKHM padoTam
CTpoeHue KJeTKH.
Hean pa6oThI:
1.PaccMOTpeTh cTpOeHHE KIETKU U CTPOCHUE OPraHOUIOB KIICTKH.
2.3apucoBaTh B TETPab.
3. PaccMOTpeTh CTpOCHUE OPraHOUIOB KICTKH
4. BBISICHUTB, HCIIONB3YS TEOPETUYECKHI MaTeprall (yHKIIUU OPraHOUIOB.
5. Cnenatb BBHIBOJIBI.
OOGopynoBanue: yueOHUK, TeTpaib, KAHIEIIPCKUE TPUHAIJICKHOCTH, TAOIUIIbI, IIJIAKATHI.
Beinonaenue paboThr:
1.V3yyeHne TEOpETHUECKOTo MaTepHaa.
2.PaboTta ¢ pucyHKaMu 1 TabIUIIAMU.
3.Be1BOSEI.
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Puc. 11. Knerxa TOJ 3NeKTPOHHBIM MHUKDOCKOMOM.
1 — nnasmarugeckas 6)

— JHJOm.
puosnn; 4 — MeXKJIeTOYHOoe npocrpascTBO; 5

Kas cetb; 3 — penr-
UHHOUMTO3HLIA KaHau;

3
6 — NMHONWTO3HMLIN My3BIpEK; 7 — Koiuni::)c I‘;:J;I;JDIK;_
peimko; 10 — spepnas obosmouxa; 1 I MATOX

HaumenoBanue opranouia

Crpoenue

DyHKIUU

BOONNDOTAWNE

©
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IF'EHETHUKA

I'eneTH4yeckasi TEPMUHOJIOTHS M CHMBOJIMKA.

Iean padoTsr:
1.3HaKOMCTBO C TEHETHYECKOW TEPMUHOJIOTHEN I CUMBOJIMKOM.
2.3amoMHeHUE TaOJUIIBI.
3.BeiBoaLL.
O6opynoBanue: TaOIUIIBI, YICOHUK, KAaHIIEISPCKIE TPUHAITIC)KHOCTH.
BoinoJsinenue padoThi:
1. 3HaKOMCTBO C F€HETUUECKON TEPMUHOJIOTHEN U CUMBOJIMKOM.
2. 3anoyiHeHHE TaOJIUIIbI.

3. BeiBOZIBI.

HanmeHoBaHMe TEpMHHA WM CHMBOJIA O0o3HaueHHWEe CHUMBOJIA WM KpaTKOe
orpesieNieHNue TePMHUHA.

1.

2.

3.

4,

5.

6.

7.

7.

8.

9.

10.

CocraspiieHue nNpocTeiiuX cxeM MOHOTHOPHUIHOIO ¥ IMTHOPUAHOIO CKpelBAHHUSA.
Ilens: Hayunthbest cOCTaBIATH MPOCTEHIIINE CXEMbl MOHOTHOPUIHOTO M OUTHOPUIHOTO
CKpELIUBaHUS.

Ob6opynoBanue: Tabnuiibl, cXembl, ydeOHbIE TOCOOUS, KaHIEISIPCKUE MTPUHATIEKHOCTH.
Brinonnenue paboThI:

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 MOJIUJAKTHIINH, A — HOpMaHLHBIﬁ I'CH.

P PATAxTATA
MeCTphle TMECTPhIC
rametsl: (A" ) (A) (A7) (A)
Fi: 1ATAT: 2 AT A 1AA

YyepHbIe MecTpble Oembie
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P QATAxTA'A
MECTPBIC TICCTPHIC
rametsl: (A" ) (A) (A7) (A)
Fi: IATAT:2 AT A 1AA

YepHbIe recTpbie Oerbie

P QATAXxTA'A
IECTPBIC IICCTPHBIC
rametsl: (A" ) (A) (A7) (A)
Fi: 1IATAT: 2 AT A 1AA

YepHbIe recTpbie Oerbie

Penrenne reneTnueckux 3ajaad.

Llenb paboTel: HayuuThes periarth 3a1a4u, UCHOJb3Ysl 3HAHUS 3aKOHOB I'€HETHUKH.
O6opynoBanue: Y4eOHUK, METOJUYECKUE PEKOMEHIAIUU K PEIICHHUIO 3a/1a4 110 TeHETHKH,
KaHIEJIIPCKUE MTPUHAIICKHOCTH.
Brinonnenue paboThi:
1. H3ydeHue TEOPETHUECKOro MaTepualia
2.  VI3y4yeHHe METOAMYECKOTO TOCOOUS
3. BreBogsl

33[{3‘13 1.V ugemoBeka reH MNOJINJAaKTHINHN (MHOFOH&J’IOCTI/I) AOMUHHPYET HAA HOPMaJIbHBIM
CTPOCHUCM KHCTH. Y JKEHBbl KHCTh HOpMaJIbHAsA, MYK TCTCPO3UI'OTCH 110 TI'CHY HNOJUAAKTUINH.

OHpe,Z[CJ'II/ITe BCPOATHOCTH POKIACHHUA B 3TOM CEMbE MHOI'OIIAIOTO pe6eHKa.

Pemenne 5To#l 3amaun HauyMHAETCs C 3alUCU €€ YCIOBUS W 0003HAueHHs] TEHOB. 3aTeM
orpeeNAoTes (MPEANoIoKUTEIbHO) TeHOTHITBI ponuTeNiel. | eHOTUI My)Xa U3BECTEH, T€HOTHUI KEHBI
JIETKO YCTaHOBUTH MO (DEHOTHUIY — OHA HOCUTEIbHUIIA PELIECCUBHOTO MPU3HAKA, 3HAYUT, TOMO3UTOTHA
M0 COOTBETCTBYyIOIIEMY TeHy. Clenyromuii sTan — HandcaHnue 3HadeHuil ramet. Cienyer oOpaTuTh
BHUMaHME Ha TO, YTO TOMO3HMI'OTHBIA OpraHu3M o0pa3yeT OJMH THUI TaMeT, MO03TOMY HEpeIKO
BCTPEUAIOLIEECS] HANKMCAHUE B OTOM Cly4yae [JBYX OJMHAKOBBIX TIaME€T HE HMEET CMBICIA.
I'erepo3uroTHsiii opranusm ¢opmupyer na Tuna ramer. CoeauHEHHE TaMeT Clyd4ailHO, MO3TOMY

MOSIBJIEHUE JIBYX THUIIOB 3UTOT PABHOBEPOATHO: 1:1.
Pemenue.

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

rae: A — reH NOJIMAAKTUIIMH, 4 — HOPMaJIbHBIN TeH.
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OTBeT: BEpOSATHOCTD POXKACHHSI MHOTOIAIOro pedeHKa cocTaisieT npumepHo 50%.

OO6parute Ballle BHUMaHUE Ha HEJOMYCTUMOCTh AaBaTh OTBET B Takoi (opme: «OauH pebeHOK B
CEeMbE POIUTCS HOPMAJIBHBIM M OJWMH MHOTONAIBIM» wiH emie xyxe: «llepBblii pebeHok Oyner
MHOTOITJIBIM, @ BTOPOH HOpMabHBIM». CKOJIBKO M KakUX JeTei OyJeT y CympyroB, TOYHO CKa3aTh

HeJb3s, I0ITOMY HEOOXO0AUMO ONEPUPOBAThH IIOHATUEM BEPOSTHOCTH.

B ycnoBum 3a1aum Ha onpeesieHue reHOTHIIA JTOJDKHA COIePKAThCs HHpOopMaIus:
— 0 XapakTepe HacJIeIOBaHUs IMPU3HAKA;
— 0 (heHOTHIIAX POAMUTENCH;
— 0 TEHOTHUNAaX MOTOMCTBA (MPSIMO WU KOCBEHHO).

Bonpoc Takoii 3a1aun TpedyeT XapakTepUCTUKUA F€HOTUIIA OJJHOTO UM 000UX POJIUTENEH.

3amaya 2.Y HOpPOK KOpUYHEBas OKpacka Mexa JOMUHHpYyeT Haja romyboi. CkpecTuiu
KOPUYHEBYIO CaMKYy C caMIloM roiy0oi okpacku. Cpelu MOTOMCTBA JBa IIEHKA KOPUYHEBBIX U OAMH

roiy6oii. YucTomnopoaHa 11 camka?

3anuchIBaeM yCJIOBHE 33/1a4d, BBOJS OOO3HA4YEHUS I'eHOB. PelieHne HauMHAaeM C COCTaBIICHUS
cxeMbl ckpenuBanus. Camka 00aiaeT JOMUHAHTHBIM pu3HakoM. OHa MOXKeT OBbITh Kak ToMo- (AA),
TaKk U rerepo3urotHoil (Aa). HeompenenenHocts renotuna obo3zHauaem A_. Camell ¢ peLecCUBHBIM
IIPU3HAKOM F'OMO3UTOTEH 110 COOTBETCTBYIOLIEMY I'eHy — aa. II0oTOMKM ¢ KOpUYHEBOM OKPACKOM Mexa
HacJIeIOBAJIM 3TOT I'eH OT MaTepH, a OT OTLA — I'eH roly0ool OKpacKH, CIel10BATENbHO, UX T€HOTHIIBI
reTepo3uroTHel. I1o0 TeHOTUIy KOPHUYHEBBIX IIEHKOB YCTAaHOBUTH TI'€HOTHUII MAaT€pU HEBO3MOXKHO.
I'ony0Ooif meHOK OT Ka)XI0ro M3 pojauTeneil Modydyus reH ronyooil okpacku. CremnoBaTenbHO, MaTh

reTepo3UroTHa (HeYHCTOMOPOIHA).

Pemienue.

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

I'ne: A — red KOpUYHEBOM OKpAacKH Mexa, a — F'eH rojy0oil OKpacku mexa.

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

B ycnoBusix 3a1a4 Ha ycTaHOBJICHHE XapaKTepa Hac/lel0BaHUsA IIPU3HAKa:
— MpeUIaratoTcs TOIbKO (PEHOTHUIIBI CIEAYIOMIMX APYT 3a APYTOM IMOKOJIEHHUH (TO €CTh (PEHOTHUIIBI

ponuTenei U (eHOTUITBI TOTOMCTBA);
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— COACPIKUTCA KOIMYCCTBCHHAA XapaKTEPHUCTHUKA ITIOTOMCTBA.

B Bompoce Takoit 3a1aun TpeGyeTcsl yCTaHOBUTD XapakTep Hacael0BaHUs MPU3HAKA.

3amaya 3. CkpecTiiii NecTphIX neryxa u Kypuny. [Homyunnu 26 nectpoix, 12 yepnsix u 13

Oenbix BILIAT. Kak HacmegyeTcs okpacka onepeHus y Kyp?

[Ipu pemieHnn 3TOM 3aa4yl JIOTHKA PACCYKICHHsI MOXKET OBITh clieayromieii. Paciienenue B
MTOTOMCTBE CBHJICTEIBCTBYET O T'€TEPO3UTOTHOCTH poauteneit. CooTHomeHnune Onm3koe k 1 : 2 : 1
TOBOPHUT O T€TEPO3UTOTHOCTH IO OJIHOM mape reHoB. CoriacHo noiaydeHHbIM aoisMm (1/4 Genwie, 1/2
necTpeie, 1/4 depHble), YepHBbIC W O€Nible IBIUIATA TOMO3UTOTHBI, a IECTPhIE T'eTEPO3UTOTHBI.
O0603HaueHNE TCHOB ¥ TEHOTHUIIOB C MOCIEAYIONIUM COCTABICHUEM CXEMbI CKPEIIMBAHUS MTOKA3bIBAET,

qTo CI[CJ'IaHHHﬁ BBIBOJ COOTBETCTBYET PE3YJIbTATy CKPCIIMBAHUA.

Pemenue.

P QATAxTA'A
IECTPBIC TECCTPLIC
raMeThlI: (A7) (A) (AT) (A)
Fi: IATAT 2 AT A 1AA

YCPHBIC IICCTPLIC Oeble

Ortser: OKpacCKa OIICPCHHUA Y KYP OIIPCACIACTCA r[apoﬁ MOJIYAOMUHAHTHLBIX I'CHOB, KaXIbIN U3
KOTOPBIX O6y0J'IaBJ'II/IBaeT OCIIBIN WITH LIepHI;II\/’I IBCT, a BMECTC OHHU KOHTPOJIMPYIOT pa3BUTHUEC IICCTPOTO

OTIEPEHHSI.

3agaua 4.

P g~ e
F, @

100%,

1. Kakas okpacka mepcTy y KpOJIMKOB JOMUHUPYET?
2. KakoBbI TEHOTHITBI POUTENCH ¥ THOPHUIOB MEPBOTO MOKOJICHUS IO MPU3HAKY OKPACKH HIepCcTh?

3. Kakue reHeTrueckne 3aKOHOMEPHOCTH MPOSIBISIOTCS MIPU TaKoW THOpuaAn3amuun’?
OTBETHI.

1. lIoMuHUpyeT TEMHAsl OKpacKa IIEepPCTH.

2.P: AA xaa; F: Aa.
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3. MsI Habr01aeM TPOSIBICHUS MPABUJ TOMUHUPOBAHUS IPU3HAKOB U €AMHO00pa3us MepBOro

ITOKOJICHHA.

PI/IC}’HKI/I MOT'YT OBITH CXEMAaTHYHBIMH,

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

1. Kakas ¢popma rioaa Tomata (I1apoOBUIHAS WIK TPYLIEBHUIHAS ) JOMUHUPYET?
2. KaxoBbl reHOTHIIBI poauTeneil u rudpuaos 1 u 2 nokonenus?
3. Kakue reHeTnueckue 3aKOHOMEPHOCTH, OTKPbITbIe MeHaeneM, MposIBIISIFOTCS PU TaKOU

rUOpUIU3au?
OTBETEL

1. JloMuHHpYeT mapoBUaHAs popMa 0.
2.P:aax AA; F;: Aa; F>: 25% AA, 50% Aa, 25% aa.
3. 3akoHbI enMHO00pa3us TuOpu0B nepsoro nokoneHus (I 3akon Mennens) u 3akon pacmerienus (11

3akoH Menpens).

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

¢dopma 11070B TOMaTa — IOMUHAHTHbIE TPU3HAKH, a JKeJITasi OKpacka U TpyuieBuiHas Gpopma —
peLeccuBHbIEC TPU3HAKU?
2. Jlokakute, 4TO MPHU TAKOM CKPEIIMBAHUU MTPOSBIISETCS 3aKOH HE3aBUCHMOT'0 pacipe/ielieHHs TEHOB.

5. OTBeThI.

6. 1. P: AaBb x aaBb; F; : AaBB, 2AaBDb, Aabb, aaBB, 2aaBb, aabb.
2. HacnenoBanue npusHaka OKpacku IUIOJOB TOMaTa UAET HE3aBUCUMO OT UX (POpPMBI, a 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 ckaag4aToii  CTPYKTYpPbl, HCIOJB3yeMOl B crTpouTeilbcTBe. Tpyl0uarhlie
CTPYKTYPbl B :KMBOIl NpupoAe M B TeXHHKe. A’poAMHAMHYECKHe M THAPOANHAMHYECKHE
ycTpoiicTBa B :KMBOW NpHUpo/ie U B TEXHUKe.

Llenb paboTel: PaccMOTpeTh MOJIENH CKIIaI4aTON CTPYKTYPBhI, HCTIONIb3yeMON B CTPOUTEIBLCTBE.
TpyOuareie CTPYKTYpBI B )KMBOH MPHUPOJIE U B TEXHUKE. APPOJUHAMUYECKHE U TUAPOJMHAMHYECKHE
YCTpOICTBA B )KUBOM MPUPOJIE U B TEXHUKE.

O6opynoBanue: Tabmuibl, MIaKkaTel, Y4eOHWK, HArsAHbIE TOcoOUs( CTEOIM 3TaKOBBIX,
KUBOTHAS KOCTb, II€Phs MTHIIbI)

Beinonnenue paboTh:

1. H3ydeHue TEOPETHUUYECKOTO MaTepuaa.

2. PaOora c TabnunamMu 1 HarJIJHBIMHU TOCOOHMSIMU.

3.  3anosHeHue TaOIALBI

4. BbiBoAbl 0 TOM, Kak YEJOBEK MCIOJIb3YEeT NPUIYMaHHbIE IPUPOJON CBOMCTBA JKHBBIX
OpPraHU3MOB B CBOEH JI€ATEIHLHOCTH.

3a nmocneqane 20—30 JeT MUp CTal CBUAETENEM TOSBICHUS B apXUTEKTYpPe HEOOBIYHBIX
dbopM, HarroMUHAIOLIUX (HOPMBI )KUBOK TPUPOJIbI. MOKHO BCTPETUTH MOKPBITUS 3/1aHUH, CXOJIHBIE C
MPUYYVIMBBIMH TOBEPXHOCTSIMU PAaKOBUH MOJUIIOCKOB (puc. 1). Kyrmojia, HHTEPIPETUPYIOIINE
KOHTYPbI CKOPJIYIIbI ITUYBErO AWIIA, TPO3PAUHBIE PEIIETKH — CTPYKTYPbI, YBOJSALIUE K CIOXKHBIM
MEPEIUICTEHUSIM BETBEH JIECHOM YaIllM WJIM CKEJIETHBIX OCTOBOB PAAUOJISIPUI.

B sTux 3amMcTBOBaHUAX (QOPM M3 KMBOM HPUPOJBI CKA3AJIOCh HE TOJIBKO JKEJIAHUE HAWTU
HOBBIE CpEACTBA BBIPA3UTEIBHOCTH, HO W PELIUTh PsJi HACYIIHBIX BOIIPOCOB apXUTEKTYpHI,
OTHOCSIIMXCS K 00JacTsM DKOHOMHKH, TeXHUKH, (yHKumu. He ciydaitHO mosToMy oOpamieHue
ApXUTEKTOPOB; HWH)KEHEPOB, TEXHOJIOINOB K JKMBOM MpPUpPOAE MPEBpPaTUIOCh B IMIUPOKOE
KOHLENTYalbHOE JBUKEHHE B COBPEMEHHOM apXWUTEKType. B pasHbIX CTpaHax OHO HOJY4YMIIO
pasnnuHoe Ha3zBaHue. B CoBerckom Coroze B Hauaie 1960-x rofoB emy OBLIO JaHO, Kak yxe
TOBOPHJIOCh, HA3BaHHE «APXUTEKTypHas OHMOHMKA» IO aAHAJIOTMM C CYHIECTBYIOLIEH Tornaa
TEXHUUYECKOH OMOHHUKOM.

Ha3Banue «OnoHMKa» BOCXOAUT K rpeueckomy bios, o3HavaromeMy *u3Hb. COETMHEHHOE CO
CJIIOBOM JJIEKTPOHUKA OHO Jall0 HAMMEHOBAaHHE HOBOMY HAmpaBlICHHUIO B Hayke». Kparko — 3To
OTpaciib HAayKH, YCWJIHS KOTOPOW HAIpaBJICHBI Ha HWCCIICIOBAaHUE OHMOJIOTHYECKHX CHCTEM U
MIPOIIECCOB, MTPOUCXOSAIINX B KUBOU MPUPOJIE, M HA TBOP YECKOE MCIOIb30BAHNE UX B TEXHHKE.

Mup XHMBOI NMPHUPOIBI PA3BUBAJIICS U COBEPILIEHCTBOBAICA B TEUECHHE MHOIMX MHIIIHAPIOB
JIeT, BbIpaboTaB B ceOe Lebli psJl CPEACTB, KOTOPHIM aHAJIOTMYHbI HAIIM TEXHUYECKHE CPEJICTBA!
paMoJIOKAllMOHHbIE NMPHOOPHI, JETAIOLIME alnapaThl, ONTUYECKHE WHCTPYMEHTIIHABUTALIMOHHBIE
MPUCTIOCOOICHHUS.

WHxeHepsl BOCIIOIB30BAMCH TOTOBBIMH PEIICHUSMHU TPUPOJIBI U C YCIIEXOM HMPUMEHSIOT UX
Ha MPAKTUKE B Ca MBIX Pa3NUYHBIX 00JacTsIX TexHUKHU (puc. 2). Tak, yueHble oOpaTuiu BHUMaHHE
Ha TO, YTO Me/y3a 3a HECKOJBKO JTHEH J0 MTOpMa B OKeaHe HAYWHAET TMOCTEIIEHHO OITyCKaThCs Ha
nHo. Cranum BbISCHATH HpuuuHBL OKazajaoch, 4TO y Hee eCTh 0co00e yCTpPOWCTBO, KOTOpOE
OpeaynpexaaeT o 1Mo JOOHBIX UW3MEHEHHMAX B BoJHOW cTuxuu. COBETCKHE Y4YeHbIe
CKOHCTPYHMPOBAJHU TIO0 €T0 MOJA00HI0 MPUOOp «yXO MEMY3b», 3a071aroBpeMeHHO WH()OPMUPYIOIIHIA
MOPSIKOB O MPUOIIKEHUH OYypH.

Wnu crnoxHoe sBIEHHE B aBHauuu — (QuaTrep — pPUTMUYHOE, HE MOAJAroIIeecs
pEryJinpoBaHUIO KoJeOaHHEe KPbUIbEB CaMoJIeTa, YacTO MPUBOASILEE K UX pa3pyLICHUIO, 0COOEHHO
IpU TOBBIIIEHHBIX CKOPOCTSX. B mporecce OMOHMYECKUX HCCIEIOBAHUNA KUBOW MPUPOJIBI
00HapyXHUIJIOCh, UTO CTPEK03a JABHO «PELINIa» 3TOT TEXHUYECKUI BOMPOC: B €€ KPbUIbSIX UMEIOTCS
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CHeIMallbHbIC OABECKH, MMPEAOTBpaIatonue Giarrep.

To, 4TO U3ydEeHHE «TEXHUKH» MPUPOJBbI MOKET IPUHECTU INPAKTUYECKYIO IOJIb3Y, YXKE HE
BBI3BIBaCT COMHEHMI. Ho MHTEpecHa napyras, mo3HaBaTellbHasl CTOpoHa Bompoca. Kakum ob6pazom
KaxXymgascss Ha HepBLIfI B3I ):[aneKoﬁ OT TCXHUKH KHBag Iprupoaa Craja ajd HEC MCTOYHHKOM
[IEHHOT'O HAaKOIUICHUs HaAyYHOro MaTepuaa’?

Ouiocoust  TUANEKTHYECKOTO  MaTepuanu3Ma  JIO0Ka3blBaeT, 4YTO B  MHpEe Bce
B3aUMOOOYCIIOBIIEHO, HET BEUIEH U ABJICHUM, KOTOPbIE Obl HE OBLIU CBSI3aHBI HEMOCPEICTBEHHO MIIH
OIOCPEIOBAaHHO MEXAYy COO0OM, HET HEMPOXOAWMBIX OapbepoB MEXAY >KMBOW W HEKHUBOW NpHU
POJION, YTO CYIIECTBYIOT 3aKOHBI, 00BEIUHSIONINE BECh

1 Hazeanue nayku «OUOHUKAY» NPEONONCEHO aMePUKAHCKUM yueHuim Jocexom Cmunom u
npunamo Ha Ilepsom cumnoszuyme no ouonuxe, npoxoousuiem 8 2. [atimoune (CLLA) 6 1960 2 . B
cuMno3uyme npuHumMau yiacmue cogemcxue yuenvie: A.1. bepe, b.C. Comckog u op.

Puc. 1. buonnueckue aHaJIOTMH B apXUTEKTYpe: paKOBUHA MOJUIIOCKA U pecTopaH «bepmer» B T.
®pyH3e

MHUp B CAMHOC MLOCJIOC M IOPOKIAAIOUINC O6T)CKTI/IBHyIO BO3 MOXHOCTb HCIIOJIB30BaHHUA
mponeccoB u CBSI3CM DJICMEHTOB JKHUBOH npupoabl B MCKYCCTBCHHO CO3JaBACMBIX TCXHHUUYCCKUX
CHUCTCMaAx.

Yenoek u MUD JKHUBOH mpupoabl OMOJIOTHYECKU CIWHBbI.

CXOI[CTBO o CymecCTBy MCKAY 4YCIOBCKOM HW OCTAJIbHBIM JKHBBIM MHPOM MOXKHO
paccMaTpuBaTh HC TOJIBKO B O6H1€M, HO 1 B KOHKPETHOM, TCXHUYICCKOM ACIICKTE.

He Tak yx Hempas Obul Benukuil (paniy3ckuii matremMaTuk (B ¢guimocopun — nyanuct) P.
Hexapr, xwuBmuii 300 jeT Ha3ana, KOTrja OH CpPaBHUBAJI 4eIOBEKa ¢ MamMHOW. JIumb o0t
YPOBEHb 3HAHHUH TOrO BPEMEHHM M MEXaHWYECKUH MOAXOJl K PEIIEHHIO BOMpPOCca B3aUMOCHCTBUS B
YEJIOBEKE MJICATLHOTO («IyXa») M MaTepUaIbHOTO («Tela») AeNlaeT €ro TUIOTE3y MCTOPUUYECKH
orpaHndeHHoi 2. HeoOXxonumMo Takke y4yecTb, YTO Mbl CPaBHMBAE€M YEJIOBEKAa C COBPEMEHHOMU
MAaIlIMHOMU, HE 3Has, KAKUMH CTaHyT MaIlIMHBI Oy TyIIero.

WNHuTtepecyromnye OMOHMKY 3aKOHOMEPHOCTH B KHUBOW TMPHUPOJIE, B OTIUYHE OT YHCTO
OMOJOTUYECKHUX WIH OMOXUMHYECKHUX MPOIECCOB, MOKHO HAa3BaTh TEXHUYECKHMH.

buonuka 3aHMMaeTcs, HaNpuUMep, «MEXaHW3MaMH», CPEACTBAMH, KOTOpPbIE MOMOTAIOT
J)KUBOMY OpraHU3My BHJIETh, CIbIIIaTh, YYBCTBOBAThb, MPEOJOJEBATh CHJIBI COIPOTUBIICHHUS,
TSOKECTHU U T.1I.

HecomHeHHO, 4YTO mpoIlecC HCIONB30BaHUS D3THUX CPEACTB — IMPOLIECC TBOPYECKUH,
IPUCIOCOOISIOMUI U3BECTHBIE 3aKOHOMEPHOCTH YKUBOM MPUPO/IBI K MOTPEOHOCTSAM TEXHHUKH.

Poxxnenne coBpeMeHHOM OMOHUKM OBIJIO TMOATOTOBIEHO PA3BUTHEM OHMOJIOTHH, XHMUH,
(bu3MKH, MEXaHUKH, MAaTEMAaTUYECKOM JIOTMKHU, KHOepHETUKH U T.7. Oco0oe MeCTO 37ieCh 3aHUMaEeT
MaTeMaTh4yecKasl JOTMKa — OJHO U3 CPEICTB, MO3BOJIAIOLIMX CBA3BIBATH B KOJUYECTBEHHBIX U
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Ka4eCTBEHHBIX OTHOIICHUAX SIBJICHUS JKUBOM nNpUpoOdbl C SAIBJICHUAMU B TCXHUKC U B ApXUTCKTYPC.

Maremaruueckast JJOTHKa, pOJIOHAYAIbHUKOM KOTOPOU CUMTAETCsd APUCTOTENb, IIPEICTABIISAET
co0o0il MareMaTHyeckoe CHMBOJHM3UPOBaHHE (OPM YEIOBEUYECKOTO0 MBIIUICHUS — CYXICHHI,
YMO3aKJIIOUYE€HNUH, CUIIJIOTU3MOB.

\

et R R D

Puc . 2. Hekoropsle pe3ynbTaThl TEXHUYECKOU OMOHUKHU a -
NOUCKU 2UOPABTUYECKUX POPM 8 HCUBOU NPUpoOe OJisi CMPOUMenbCmea N0080OHbIX Annapamos

; 6 — moodenuposanue  Kodcu oenvghuna ;| A —cmpykmypa Kodxcu oenvghuna 6 paspeze (1 —
snuoepmuc ;2 — HAPYICHBIUCAOU KOdHCU ;3 — GHYMPEHHUI CI0U Koxwcu ;4 — 2yo-
yamoe sewecmao ); b — uckycemesennas mooens koxcu denvpuna (1 u 3 — crou moukou pesumst ;
2 — moJacmas pe3uHa : 4 — dcecmras OCHO8A , Hanpumep cyoHo ;| 5 — @blCMYNbl )

HasBanue xuBoro opranmnsma CBolicTBa WK CTPOEHUE KUBOTO
OpraHu3Ma, UCIIOJIb3YEMBIE YEIIOBEKOM

RHOOo~NoOOR~WNE

0.

Jluteparypa:

OcHoBHas JuTeparTypa:
1. Xapuenko, JI.LH. CoBpemeHHast KOHIENIHUS €CTECTBO3HaHUS: Kypc jekuumii / JI.H.
Xapuenko. - M.; bepnun: Jupext - Meaua, 2015. - 329 c.: un. - bubnwmorp.: ¢. 302-307.
- ISBN  978-5-4475-4817-9; To xe [Onexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375323 5bC
2. Topocsn, B.I'. Konuenuum coBpeMEeHHOI0 ecTecTBO3HaHusA: yueOHoe nocodue / B.I'.
Topocsan. - M.; bepaun: Jdupexkr-Menua, 2015. - 282 c. - bubmuorp.: c. 266-270. -
ISBN  978-5-4475-2561-3; To xe  [Dnektponnbii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=363008;
3. Camoxun, A.Il. KoHuenmuu CcOBpEeMEHHOro ecTecTBo3HaHus: yudeOHuk / A.Il
CanmoxuH. - 2-¢ u3., nepepad. u gom. - M.: FOauTtu-Jlana, 2015. - 447 c.: Tabn. - ISBN
978-5-238-01314-5;

JlonoiHUTeIbHAS JIUTepaTypa:
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http://biblioclub.ru/index.php?page=book&id=363008

1.Ctaponybues B.A. EctrectBo3nanume. CoBpeMEHHBIC KOHIEHIIUU [DIEKTPOHHBIN
pecypc]: yuebnoe nmocodue mias CITIO / B.A. Crapony01ieB. — DJIEKTPOH. TEKCTOBBIC
nannueie. — CapatoB: IIpodobpazoanue, 2017. — 332 ¢. — 978-5-4488-0014-6. —
Pexxum moctyna: http://www.iprbookshop.ru/66386.htmi
2. MamkoBa C.B. EcrectBo3nanue (boranuka. 3ooinorusi) [D1eKTpoHHBIH pecypc] :
yueOHoe mnocobue / C.B. MamkoBa, E.M. PynHsHckasg. — OJEKTPOH. TEKCTOBbBIE
nanusie. — CapatoB: By3oBckoe o6pazoBanue, 2015. — 134 c. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/29301.htm
3. Pwi0anos, JI.b. KoHneniuyu coBpeMeHHOTO €CTeCTBO3HAHUSI: yueOHOe rmocooue /
JL.b. Puibanos, A.Il. Cagoxun. - M.: FOnutu-/lana, 2015. - 415 c. - ISBN 978-5-238-
01688-7,
4 UxonnukoBa, H.W. Konnenuun coBpeMeHHOTO €CTECTBO3HAHUS: yueOHOe mocodue /
H.U. Uxonnukosa. - M.: Ounutu - [lana, 2015. - 287 c¢. - ISBN 978-5-238-01421-0.

HNuTepHeT-pecypcesbl:
www.elementy.ru — caliT «9neMeHTBI OOJIBIION HAYKH. DHITUKIIOTICIUS
http://ru.wikipedia.org/wiki - MatepueT-sHInKkIoneaus testpilot.
http://www.nkj.ru — caiit xypnaia «Hayka 1 )KU3Hb.
http://www.znanie-sila.su — caiit xxypHaia «3HaHHE — CHJIaY.
http://technicamolodezhi.ru — caiit xypHana « TexHHKa — MOJIOICIKNY.
http://www.popmech.ru — caiit xypuana «IlonyaspHas MEeXaHUKa.
. http://ihst.ru — caiit MHCTUTYTa HCTOPUH ecTeCTBO3HAHUSA U TeXHUKU uM. C.H.
Basuiosa PAH (MMET PAH)

8. http://vivovoco.rsl.ru/VV/IJOURNAL/VV_VIET.HTM - caiit XypHana
«Bompockl ICTOPUH €CTECTBO3HAHUS U TEXHUKI.

9. http://naturalscience.ru — caiit «EctectBo3nanmne. CripaBOYHUK €CTECTBEHHBIX
HAYK».

NoUs®wN R
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