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1. TosicHMTe/JbHAS 3aNUCKA
[Mporpamma yueOHOW mucHMIUIMHBI «ECTEeCTBO3HAaHWE» TpeqHAa3HAueHa Ui HW3YYeHHS
€CTECTBO3HAHUS B YYPEKICHUSAX HAYAIBHOTO U CpPeIHEro mnpodecCHOHATLHOTO 00pa30BaHuUs,
peanu3yronmx 00pa30BaTeIbHYI0 IPOTpaMMy cCpeaHero (MOoJHOTo) o0Imero oOpa3oBaHUs, IpHU
MOJIrOTOBKE KBAJM(HUIIMPOBAHHBIX pab0UMX U CIIEHUAINCTOB CPETHETO 3BEHA.
[TporpamMmMa opreHTHPOBaHA Ha IOCTUIKCHUE CISYIOIINX LIEJICH:

e OCBOEHHE 3HAHMI O COBPEMEHHOM eCTECTBEHHOHAyYHOW KapTMHE MHUpa U METoAax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HaubOojee BaXKHBIMH WJEIMH U JOCTHKEHHUSIMHU
C€CTCCTBO3HAHUS, OKa3aBIIMMH ONIPCACTIAIONICC BIIMAHUC HAa PA3BUTUC TCXHUKHU U TGXHOHOFHﬁ;

e OBJIaJleHHMe YMEHUSIMH MPUMEHSATH MOJIyYeHHble 3HAHMA [ OOBSICHEHHS SIBICHUN
OKpYKAloIlIero MHpa, BOCHOPUATHS HH(GOPMALMU €CTECTBEHHOHAYYHOIO M CIIELHaIbHOIO
(mpodeccHoHANBHO 3HAYMMOT0) cojepkanus, nmoimydaemoin 3 CMU, pecypcoB MHTepHeTa,
CHEIHMAIbHON U HayYHO-TIONMYJISPHON JIUTEPATYPhI;

® pa3BUTHE WHTEIUICKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTUYECKOTO MBIIIJICHUS B XO/I€
MIPOBEJCHUS MPOCTEHIINX HCCIEeIOBAaHUM, aHaIu3a SBJICHUM, BOCHPUITUS U WHTEPIPETALUU
€CTECTBEHHOHAYyYHOU NH(pOpMaLnu;

e BoOCHUTaHUe YOESKICHHOCTH B BO3MOXKHOCTU TMO3HAHUS 3aKOHOB MPUPOJBbI U HCIIOIH30BAHUS
JOCTHKEHHUI €CTeCTBEHHBIX HAYK JUIS Pa3BUTHS [UBIIM3AIMH U MTOBBILICHHUS KAY€CTBA KU3HU;
CTPEMIJICHHA K 000CHOBAHHOCTH BBLICKa3bIBAEMOM MO3UIMH U YBAXKCHHA K MHCHUIO ONITOHCHTA
npu  OOCYXKIACHHH TpoOJieM; OCO3HAHHOTO OTHOIIEHHUS K BO3MOXXHOCTH  OMACHBIX
OKOJIOTHYECKHUX U 3TUYCCKHUX HOCJI@I[CTBI/Iﬁ, CBA3aHHBIX C JOCTHXXCHUAMU €CCTCCTBCHHLIX HAYK;

¢ [pUMeHeHHEe eCTeCTBEHHOHAYYHBIX 3HAHMI B NPO(ecCHOHAIBLHONH AeATEJHLHOCTH H
MOBCEeIHEBHOM KU3HU 71 oOecrieueHus: OE30MaCHOCTH KU3HEIEATEIbHOCTH; TPaMOTHOTO
UCIIOJIb30BAaHNS COBPEMEHHBIX TEXHOJIOTMM; OXpaHbl 310pOBbs, OKpPYXKalolleHd Cpensl,
SHEprocOepeKeHusl.

OcHOBY NporpaMMbl COCTABIIIET CO/IEPKaHKE, COTTIACOBAHHOE ¢ TpeOoBaHUsIMU (heepaabHOrO
KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHJapTa CpenHero (mojgHOro) oobimiero oOpa3oBaHusl 0a30BOTO
YPOBHS.

[Iporpamma BkiIrOYaeT B ce0si TPU OCHOBHBIX paszfena, o0JaJarline OTHOCUTEIbHON
CaMOCTOATENIbHOCTBIO U LIENIOCTHOCTBIO: «Pu3nkay, «Xumusn», «buonorus» ana yupexaennit HI1O,
00€eCIeunBaOIINX MOATOTOBKY KBATU(UIIMPOBAHHBIX CIICIIUAIMCTOB CPEHEr0 3BEHA MO Mpodeccusim
T'YMaHUTapPHOTO TPOQUIIS.

elb _Kypca — JaTh IMpeJCTaBleHHe OO0 OOIIMX 3JIEMEHTaX, MHPOBO33PEHUYECKUX U
METOJI0JIOTUYECKUX YCTAHOBKAaX COBPEMEHHOM €CTeCTBEHHOHAYUYHOM KapTHHbBI MHUpA.

OCHOBHBIE 33J1a41 Kypca:

- I0Ka3aTh crenu(UKY U B3aUMOCBSI3b TYMaHUTAPHON U €CTECTBEHHOHAYYHOM KYJIbTYP;

- IPOAHAJIN3UPOBATH OCHOBHBIE UCTOPUUECKHE MEPUO/Ibl PA3BUTUS €CTECTBO3HAHUS, OKAa3aTh
HCTOPUYECKYIO HEOOXOIMMOCTh B CMEHE HayYHBIX KapTUH MUDA;

- JIaTh TIpeJCTaBJeHHEe 00 OCHOBHBIX KOHIIEMIUSAX B OOJIACTH €CTECTBEHHBIX HAYK, PaCKPHITh
coJiepKaHNE COBPEMEHHOM (PU3NUECKON, XHMHUIECKOW 1 OMOJIOTHIECKON KapTHHBI MUPA;

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

- c(opMHUpPOBATh HABHIKM €CTECTBEHHOHAYYHOTO CIOCO0a MBIIICHUS Ha OCHOBE MOHHUMAaHUS
OCHOBHBIX IIPUHIOUIIOB U SaKOHOMepHOCTeﬁ pasBUTHUA MPUPOABI, METOJOB, HCIIOJIIB3YEMbIX B
COBPEMEHHOM €CTE€CTBO3HAHUU;

- pa3BUTh YMCTBEHHYIO CaMOCTOATEIBHOCTh YyYaIIUXCs Kak CIIOCOOHOCTH (hopMynHpoBaTh
MpoOJIeMbl U HAXOAWTh MYTH MX PELICHUS, CIOCOOHOCTh K a0CTPaKTHOMY MBIIIJICHUIO U 0000IIEHUIO
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3HaHUN (QHAJM3 U CHUHTE3, COIOCTABJICHUE, AHAJIOTHS, YCTAHOBJICHUE NPUUYUHHO-CIEACTBEHHBIX
CBsI3€l), CHCTEMHOCTb MBIITUICHHS;

- Pa3BUTh ICTETUYECKOE BOCIPUATUE IPUPOJBI YUALUMHUCS KaK CPEICTBO JyXOBHOI'O Pa3BUTHUSA

U KaK oAHY 13 GOopM MOCTHKEHUS PUPO/IBI;

C(I)OpMI/IpOBaTI: TYMAaHUCTUUYCCKUC, HPABCTBCHHBLIC HACAJIbBI KaK OCHOBY 3KOJOIMYCCKOTO

MBINIJICHUSA U IEHHOCTHOI'O OTHOLICHUA K IIPUPOJIEL.

Oxupmaembie pe3ysbTaThl M3ydeHUs Kypca "EcTecTBo3HaHue" MOJHOCTbIO COOTBETCTBYET

TpeOOBaHUAM CTAaHAAPTA.

B pe3ynbrarte u3y4eHus: TUCIHMILIMHBI CTYACHTHI JOJKHBIL:

® yMemb OpPHUCHTUPOBATHCS B COBPEMECHHBIX HAYYHBIX MOHATUSX H HH(pOpMAIH
€CTECTBEHHOHAYYHOT'O COAEp)KaHus; paboTaTh C €CTECTBEHHOHAYUYHOU MH(pOpMAIUe: BIaJIETh
METOaMH TIOUCKA, BBIICTISTh CMBICIIOBYIO OCHOBY U OLIEHUBATh JJOCTOBEPHOCTh WH(GOPMAIIUU

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

METOJl TO3HAHUS M €ro COCTaBISIONINE, E€IMHCTBO 3aKOHOB MPUPOIBI BO BcCeleHHO;
B3aMMOCBSI3b MEX]y HaydYHBIMH OTKDPBITUSMHU W PAa3BUTHEM TEXHUKU W TEXHOJIOTHI;, BKJIAI
BEJIMKUX YYCHBIX B (POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHBI MUPA;

® HOHUMAmMb  CMBICT  TIOHSTHU: €CTeCTBCHHOHAYYHBId ~ METOJ  IIO3HAHUS,
JJIEKTPOMArHUTHOE TI0JIE M O3JCKTPOMATHWTHBIC BOJHBI, KBAaHT, 3BOJIIONHS BcelneHHOM,
Oosbmion B3pbIB, CONIHEUHAsI CUCTEMa, TaJIaKTUKA, MIEPHOAMYCCKUI 3aKOH, XUMUYECKasl CBSI3b,
XUMHAYECKass peakuusi, MaKpoMoJeKyia, Oelok, Karanm3arop, (EepMeHT, KJeTKa,
mubdepennmanus kinetok, JIHK, Bupyc, Ouomorumyeckas sBoiionus, OuopasHooOpasue,
OpraHm3M, IMONYJIAINs, dKocucTeMa, ouocdepa;

® 00bACHAMD TIPUKIIAJHOE 3HAYCHUE BAKHEUIIMX JOCTHKEHUH B 00JIACTH €CTECTBEHHBIX
HAYK JUIS: Pa3BUTHUS DYHEPTETHKH, TPAHCIOPTA U CPEJCTB CBS3H, MOJYUYCHHUS CHUHTCTUYCCKHX
MaTEpUAaJIOB C 33aJJaHHBIMH CBOWCTBAMH, CO3JaHUS OMOTEXHOJIOTHH, JIeueHUs HH(DEKITMOHHBIX
3a00JIeBaHU, OXPaHbl OKPYKAIOIIEH CPEIIbI;

® gbl06UcamMb THUIIOTE3Bl W TIpEJiarath MyTH WX MPOBEPKH; JIENAaTh BHIBOJBI HA OCHOBE
AKCIIEPUMEHTAIBHBIX JIAHHBIX, TIPEJCTABIICHHBIX B BUC rpaduKa, TAOIHIIBI I JHATPAMMEI;

® UCnO1b306amb  TIPUOOPETEHHBIC CCTCCTBCHHOHAYYHBbIC 3HAHWS W YMEHHS B
MPAKTUYECKON JICATEIBHOCTH W TIOBCEJHEBHOW KM3HHM JUIsi oOecrieueHUs 0e301acHOCTH
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 q)HSI/IKI/I U TCPMOANHAMUKU.

Bonpocwi ona obcyrcoenun:

oo wdE

OCHOBBI MOJIEKYJIIPHOU (PU3UKHU.

OCHOBBI TEPMOJIMHAMUKH.

DKcrepuMEeHTAIbHOE HCCIIeI0BaHUE TETJIOBBIX CBOWCTB BELIECTBA.

Hayka kak ¢eHOMeH 1yXOBHON KyJIbTYpBHI.

Hayunslii MeTOZ ¥ €10 OTIMYME OT 31PAaBOrO CMBICIA.

Ocobas posb HHTEpIpETaluy U TOHUMaHUs B TyXOBHOM KyJIbType U T'YMaHUTAPHBIX HAyKaXx.

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

MO3BOJISIIOIINE  ONPEJCIUTh JOCTIKEHHE CTYJAEHTOM OT/ACIbHBIX Yy4eOHBIX 3a/ad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHI MTPH U3yYEeHUHN YIeOHOUN TeMBbI:

Temwt 0oknaooe/pechepamos:

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

2. OcoOeHHOCTH COBPEMEHHON HAyYHO-TEXHUYECKOH PEeBOTIOIUH.

Obpazoeamenvrvle mexnonozuu

Cemunap - ¢opma npoBeeHUs! 3aHATHUS, NIPEIIOIAraroias OpraHM30BaHHOE O0CYXKJIEHHE

IMOCTAaBJICHHBIX BOIPOCOB  IJIA er'IY6J'IeHI/I5[, CUCTEMATHU3AllUKM W  3aKpPCIIJICHHA 3HAHUM IIO
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paccMaTpuBaeMoOi ~ TeMe  y4yeOHOW  JUCHMIUIMHBL,  TPUBUTUS  OOYYaIOUIMMCS  HABBIKOB
CaMOCTOSITEJIPHOIO TIOMCKa M aHainu3a ydyeOHOH MH(opmanuu, GOpMHUPOBAHUS M PA3BUTHUS y HHUX
HAYYHOTO MBIIIJICHHS, YMEHHUSI BCECTOPOHHE OCMBICIMBAThH, 0000IIAaTh HauboIee CI0KHBIE BOIPOCHI,
aKTUBHO Y4YaCTBOBaTb B TBOPYECKOM IUCKYCCHH, JEJIaTh NPABWIBHBIC BBIBOJBI, apryMEHTHPOBAHO
usjgaraTtb n OTCTanuBaTh CBOC MHCHUC. BI:ICTYHJIGHI/ISI CTYACHTOB JOJIZKHBI COACPIKATH
CaMOCTOSITEJIbHBIE JIEMEHTbl 0000IIEHNS, BBIBObI, JOCTATOUHO M YOEIUTEIBHO apryMEHTHPOBAaHHbIE
u oOocHoBaHHbIe. Hemnp3s 1oImyckaTh MPOCTOrO MOBTOPEHUS YUEOHBIX IMOCOOMA M Y4EOHHKOB.
IIpenonaBaTens HampaBiseT OOCYXJIEHUE HAa pElleHHE IJIaBHBIX BOIPOCOB, Ha COBMECTHBIH IOUCK
IMpaBUJIbHBIX BBIBOJIOB. HpI/I OOJIBIIOM OTKJIOHEHHH OT TEMBI, 0COOEHHO Koraa CTYACHT 3aTAHYJI
BBICTYIIJIEHHE, OOBIYHO 11€J1eCO00pa3Ho MpepBaTh €ro U NoTpedoBaTh, YTOOBI BBICTYNAIOUINH TOI0KUII
CBOU JanpHeHmuil ian orera. IlpepbiBaHe CTYyIEHTOB yCTpaHsIeT J0OpoKeIaTeabHyl0 00CTaHOBKY
3aHATHUS U CKOBBIBAET UX aKTUBHOCTb, IIOATOMY JIEJIaTh 3TO HY>KHO OCTOPOKHO M C OOJIBIIMM TaKTOM.
BwmemarenscTBO PYKOBOOUTCIIA OOJIKHO OBITE OnpaBAaHHBIM MW YMCJIBIM. Ono A0IMYCTUMO JIMIIb
TOTJa, KOTJa CTYyIEHT BBICTYNAET HE MO 3aJaHHOMY BOIIPOCY, IIOBTOPSAETCS, MHOTOCIOBEH, HE MOXET
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 JOJDKEH JeNaTh 3akiarodeHue. CTyAeHTBl OXKHUAAIT OT
HEero 000OLICHUH, HEONPOBEPKUMBIX TEOPETHUECKUX M MPAKTUUYECKUX BHIBOJOB, YTO IOBBIIIAET
HHTCPCC K 3aHATHUAM.

3aoanus 013 camocmoamenbHol padoomol CHy0eHmMos

BrisBuTE CcolManbHbIe YCIOBUS TeHE3Hca HAYKH.

[MokaxkuTe criemu(UKy MOJICKYISIPHON (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 MOJIEKYISIPHON (PU3NKU M TEPMOANHAMUKH.

NogakrowhE

@Oprl KOoHmpoin CAMOCMOAMEIbHOUL paﬁombt cmydenmoe — BBICTYIIJICHHEC Ha CCMUHAPC,
BBIITOJIHCHUEC MHAUBUAYAJIbHBIX SaI[aHHﬁ.

Dopmbl meKyuiezo KOHmMpPONA 3HAHUN U OC60CHHbIX KOMNEmeHWuil — OIPOC CTYIEHTOB IIO
COIECPKAHUIO U3y4yaeMOW TeMbl. DBBbIABICHHE CTENEHU U3Y4Y€HUs CTYIEHTAMH OCHOBHOH W
JOTIOJTHUTEIILHOM JIMTEPATYPHI.

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

Bonpocul ona obcyymcoenusn:

1. PackpbITh MOHATHUS: KOTEOAHUS U BOJTHBI.

2. DneMeHTHI KBAHTOBOW (DH3UKH.

3. 3aBucMMOCTh TiepUoAa KoJIeOaHMI MaTEeMAaTHMYECKOTO MAasTHUKAa OT €ro JAJWHBI, MacChl U
AMIUTUTY/IbI KOJIEOaHUM.

4. 3HayeHHs CKOPOCTU PAcTPOCTPAHEHHH 3ByKa B PA3NUYHBIX CpPE/Iax.

5. HayuHbIil METO/ U €r0 OTIIMYHE OT 3PABOTO CMBICIIA.

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

MO3BOJISIFOIINAE  ONPEISIATh JIOCTIKEHUE CTYJACHTOM OTJACIBHBIX YYeOHBIX 3aJa4, YPOBEHBb

c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHI MTPH U3yYEeHUH YIeOHOUN TeMBI:

Temwt 0oxknaooe/pepepamos:

Hayunsle peBoitonny U UX BIUSHHE HA (OPMUPOBAHUE KaPTHUHBI MHUpA.

2. OcoOeHHOCTH COBPEMEHHON HAyYHO-TEXHUYECKOH PEeBOTIOIUH.
Obpa3zoseamenvhvle mexnHon02uu
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Cemunap - ¢opma npoBeeHUs! 3aHATHUS, NIPEIIOJAralonias OpraHM30BaHHOE O0CYXKIIECHHE
IIOCTaBJIEHHBIX BONPOCOB JJs  yINIYOJNEHMs, CUCTEMAaTH3alMM M 3aKpeIUIeHUus 3HaHUM 1o
paccMaTpuBaeMOi  Teme  y4yeOHOW  JUCHMIUIMHBL,  TPUBUTUS  OOYYaIOUIMMCS  HABBIKOB
CaMOCTOSITEJIPHOIO TIOMCKa M aHainu3a yd4eOHOH MH(opmManuu, GOpMHUPOBAHUS M PA3BUTHUS y HHUX
HAYYHOTO MBIIIJICHHS, YMEHUSI BCECTOPOHHE OCMBICIMBATH, 0000IAaTh HanbOoIee CII0KHBIE BOIPOCHI,
aKTUBHO Y4YacTBOBaTb B TBOPYECKOM IUCKYCCHH, J€JIaTh IPABWIBHBIC BBIBOJBI, apryMEHTHPOBAHO
usjaraTtb u OTCTauBaThb CBOC MHCHUC. BBICTyHJIeHI/ISI CTYACHTOB JOJIDKHBI COACPKATDh
CaMOCTOSITEJIbHBIE JIEMEHTbl 0000IIEHNUS, BBIBO/IbI, JOCTATOUYHO M YOSIUTEIBHO apryMEHTHPOBAaHHbIE
u oOocHoBaHHbIe. Henp3s 1omyckarh MPOCTOrO MOBTOPEHUS 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 NoTpedoBaTh, YTOObI BBICTYNAIOUINN TOI0KUII
CBOM JanpHeHmuil ian oreera. [lpepbiBaHre CTyIEHTOB yCTpaHIET JOOPOKENIaTeIbHYI0 00OCTAaHOBKY
3aHATHUS U CKOBBIBAET UX aKTUBHOCTH, IIOATOMY JIE€IaTh 3TO HY>KHO OCTOPO>KHO U C OOJIBIINM TaKTOM.
BwmemarenscTBO PYKOBOIUTCIIA OOJIKHO OBITE OnpaBAaHHBIM W YMCJIBIM. Ono J0IMYCTUMO JIMIIb
TOrJa, KOTJa CTyIEHT BBICTYNAET HE IO 3aJaHHOMY BOIIPOCY, MOBTOPSETCS,, MHOIOCJIIOBEH, HE MOXKET
3aKOHYUTH BBICTYIUICHHE WM JOMYyCKaeT rpyobie ommOku. Henb3st yacTo nmpephIBaTh BHICTYMAIOMIUX U
HONpaBJIATh TYT ke uX owubku. Ilocae o0cykaeHHs Kaxaoro BOIpoca MM TPYIIIbI
B3aMMOCBSI3aHHBIX BOIIPOCOB IIPENOAABATENb AOJDKEH JesaTh 3akiatoueHue. CTyqeHTbl 0XKUJAI0T OT
Hero 000OLICHUH, HEONPOBEPKUMBIX TEOPETHUECKUX M NPAKTUUYECKUX BBIBOJIOB, YTO IOBBIIIAET
HHTCPCC K 3aHATHUAM.

3aoanus 013 camocmoamenbHol padoomasl CHyo0eHmos

BesiBUTE COLlMalibHBIE YCIOBUS T'€HE3UCca HAyKH.

[Nokaxxute cenu(puKy KBaHTOBOH (PU3HKH.

PackpoiiTe xapakTepuCTUKy KBaHTOBON (PU3UKH.

[Tokaxxute OCHOBHBIC ()YHKIIMN KBAHTOBOH (PU3HKH.

Oxapakrepu3yiTe KojaeOaHus U BOJIHBIL.

PackpoiiTe 0coOeHHOCTH reHe3uca KBaHTOBOW (DU3UKH.

[TokaxxuTe 3aBHCHMOCTh Iepuoja KojJeOaHM MaTeMaTH4eCKOr0 MasTHUKA OT €ro JUIMHBI,
MaccChl M aMIUTUTYbI KOJIeOaHuH.

8. IlokaxxuTe 3HaAUCHMSI CKOPOCTU PACHPOCTPAHEHUH 3BYKA B PA3JIMYHBIX Cpeax.

Noogok~whPE

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

Dopmbl meKyuiezo KOHmMpPONA 3HAHUN U OC60CHHbIX KOMNEmeHWul — OIPOC CTYIEHTOB IIO
COIECPXKAHUIO U3y4yaeMOW TeMbl. BBIABIIEHHE CTENEHM W3Y4YEHUS CTYJEHTaMH OCHOBHOU U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

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

Heab: Omnpenenuth BaXHEHIINE XHWMHYECKME CTPYKTYpPhl M HX KOMIOHEHTHI: XUMHYECKHUH
3JIEMEHT, MPOCTOE U  CIO0XKHOE  BEIIECTBO, XUMHUYECKOE  COEIUHEHHE IMOCTOSHHOTO M
IIEPEMEHHOTr0 cOCTaBa. PaccMOTpeB 3aBUCUMOCTh XUMHYECKUX PEAKIIUI OT YCIOBUHI UX MPOTEKAHUS.

Bonpocwl ona oocyscoenusn:

[Ipocroe u cin0KXHOE BEWECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIOLHKS ITOHATHS XUMUYECKOT0 DJIECMEHTA.

OO0mias TMHAMHUKA PEeaKIIi XUMHYECKUX JIEMEHTOB.

KoHnenuu 3BOIIOIUOHHON XMMHH.

PacudeTtsl ¢ yueToM 3aKOHOB COXpaHEHHS MacChl BEIIECTB U MOCTOSHCTBA COCTaBa BEILIECTB.
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3a0anua u eonpocvl 0aa opmuposanus u KOHMPONAA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE ONPENENIUTh JIOCTH)KEHUE CTYIEHTOM OTAEIbHBIX Y4eOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIHI MTPU H3yYECHUH YICOHON TEMBI:

Temwt 0oxknaoos/peghepamos

Posnp anmxyuMuu B CTaHOBIIEHMM XMMUYECKOU HAYKH.

ConneyHas cucrteMa U €e CTPYKTypa.

Pons JIaBya3be B CTaHOBJIEHUU COBPEMEHHOU XUMHUH.

J.N.MeHnneneeB U CTaHOBJICHUE CUCTEMHOTO MOJX0/1a B XMMHUYECKOI HayKe.

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

arLONE

OopazosamenvHble mexHonocuu

CeMuHAp-IUCNYT — HWHTEPAKTHBHAas ¢opMa NpPOBeIeHHs] 3aHATHS, IPEANOararias
my0arMdHOe OOCYXJICHHE CIIOPHBIX BOIIPOCOB 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 MTOCIIC0BATEILHO MOJICITHUPYEMBIX MPOOJIEMHBIX CUTYaIlUi ITyTEM ITOCTaHOBKHU
NpOOJEMHBIX BOMPOCOB WJIM NPEAbABICHHUS MpOOJEeMHBIX 3amad. Ha 3aHATHM TpHCYTCTBYET
CBOOOJHBIH OOMEH MHCHHMSMH. BBICTyHaromMM 3aJaloTcs BOINMPOCHL. KaaoMy CTyIeHTY Jaercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-TMOO HE COIIACEH C BBICTYHAIONIMM WM JyMacT 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», «XUMHUECKUN HIIEMEHT», «IPOCTOE
BEIIECTBOY, «CIIOKHOE BEIIECTBOY.

2. JlaliTe cpaBHUTENbHBIN aHATTN3 OCHOBHBIX HANIPABIECHUN TEOPUH XMMHUECKHUX MPOIIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUHU.

4. OObsAcHUTE, TIOYEMY YIJIEPOJ BBICTYMAeT B KadyeCTBO OCHOBHOTO opraHorena. Kakoil wHou
XUMHAYECKHI DJIEMEHT MOT ObI 3aMEHHTH YIIIEPO B POJIH BEAYIIETO OpraHoreHa?

5. TlokaxuTe cBsi3b Teopuu Xxumuueckoit ssomonuu A.IL.Pynenko ¢ Teopueit mpoucxoxaeHus KU3HU
A.M.Omnapuna.

6. JlaliTe cpaBHHUTENbHBIM aHATU3 KOHLEMIUN, OOBACHSAIONIIMX CTAHOBICHHE HBIHEHIHETro OOJIHKa
36MHOM ITOBEPXHOCTH.

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

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

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

Ilenb: NMO3HAKOMHUTBCS C COBPEMEHHBIMU IPEACTABICHUAMH O IEPHOAUYECKON CHCTEME
XUMUYeCcKHnX 3ynemMeHToB J[.MI. MenneneeBa B CBETE yUYEHHUS O CTPOCHUHM aTOMOB M BEIIECTBA;
YCTaHOBJIEHHE 3aBUCUMOCTU CBOMCTB XMMHMUYECKHUX BEUIECTB OT CTPOECHMS aTOMOB 00Opa3yroIIMX HX
XUMHUYECKUX DJIEMEHTOB.

Bonpocsl ns o0cyxkaeHusn:

1. CoBpeMeHHBIE TIpeJCTaBICHUS O CTpOeHUH aTomMoB. CocTaB aTOMHBIX SJep.
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. XapaKTepUCTHKa 3JIEMEHTAa U €r0 COCAMHEHHU Ha OCHOBE MOJIOKEHUS B MEPHUOINYECKOM
CHUCTEME U CTPOEHUS aToMa.



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

3a0anua u 6onpocvl 014 GoOpMUPOCAHUA U KOHMPONA 61A0CHUA KOMNEmeHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTHXKEHUE CTYIACHTOM OTHAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIHI MTPU H3yYECHUH YICOHON TEMBI:

Temut 0oknaoos/peghepamos:

1. «OcHOBHBIC IPUHIIUITEI ATOMUCTHYECKOTO YUEHUS O IPUPOICH»

2.«OKu3Hb, Kak OMOJIOTUYECKHUI 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 BBINOIHEHHOTO 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 s/ipa €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 Tnepuoauueckon cucrembl J[.M.MenaeneeBa; CTpoeHHUE aroMa H €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.

Dopmbl KOHMPONA CAMOCMOAMENbHOU PAdOmMbl CMy0eHmoé — BHICTYIUICHUE Ha CEeMHUHape,
BBIITOJIHCHUEC WHAWBUAYAJIbHBIX SaI[aHHfI.

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

Bonpocsl 115 o0cy:KaeHHUA:

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, CUIIbHBIC U CITA0BIE AIEKTPOJIHTHL.

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 MOJIEKYJISIPHON 1 MOHHOU (hopMme.

10. [ToaroToBKa pacTBOPOB 3aJAHHON KOHIICHTPAIIMH B OBITY M Ha TIPOU3BO/ICTBE.

3adanua u eonpocwvl 0na opmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,
MO3BOJISIFOIINAE  ONPEICIUTh JIOCTIKEHUE CTYJACHTOM OTJAEIBHBIX YYeOHBIX 3aJa4, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMITETEHITNH MPU U3y4eHUU YIeOHOI 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. «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 MHOM MO3ULHH.

3. OrleHka CTeneHr apryMeHTUPOBAHHOCTH CYXKICHUH.

Temot Ona camocmoamenvbHO20 U3y4eHuA:

1. DnekTponuTHYEeCKas TUCCOIUAIINS KaK 00paTUMBbIi MpoIIece.

2. CreneHpb TMCCOIMALINY, CHITBHBIC U CIIA0bIE AJIEKTPOJIUTHL

Konmponwsnule éonpocel u 3a0anus 011 camocmoamenbHoil NPOEEePKU 3HAHUIL:

B pe3ynbTare u3yuyeHust TeMbl CTYIECHTBI JIOJIKHBI:

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

YMeTh XapaKTCpPrU30BaThb CBOMCTBaA KJIaCCOB HCOPTraHUYCCKUX COC,Z[I/IHGHI/Iﬁ B CBECTC
Hpe,Z[CTaBJ'IeHI/Iﬁ 00 SHCKTPOHHTHQGCKOﬁ AUCCOLlMallMU, MNPOHM3BOAWUTHL pacyeThl II0
OIIPCACIICHUIO KOHLICHTPAllM PaCTBOPOB, BBIIIOJIHATH XMMHUYCCKUEC OIIBITHI, MOATBCPXKAAXOIIUEC
CBOIiCTBaA HN3YUYCHHBIX COCI[I/IHGHI/II\/'I, XapaKTECPU3yOIIue CBOMCTBA KJIACCOB HCOPraHHUYCCKUX
COGIII/IHGHI/If/'I; 3aIIMChIBaTh YpaBHCHUA peaKIII/If/'I HOHHOTO 06MeHa; COCTaBJIATH ITIOJHBIC U
COKpAalICHHBIC HWOHHBIC YPABHCHUA.

Dopmbl KOHMPONIA CAMOCHOAMENbHOU Padompl cmyOeHmoee — BHICTYIIJICHUE HAa CEMUHape,

BBIITOJIHCHUEC WHAUBUAYAJIbHBIX 3aﬂaHHﬁ.

IIpakTuyeckasi padora Ne 6.
Tema 3anamusn. Knaccupukanus HeoOpraHmdecKuX coeJTMHEHH U UX CBOICTBA.
MeTaJjliibl 1 HEMETAJLIbI.

He.]'lb: IMO3HAKOMUTBCA C COBPEMCHHBIMH IMPCACTABICHUAMU 00 OCHOBHBIX KJlaccax
XUMHNUYCCKHUX COCI[PIH@HHIZ.

Bonpocsl a5 o0cy:xxaeHun:

1. Knaccudukarms ocHoBaHUH 1 KUCTOT. COCTaB.
2. X¥MHA4EeCKUE CBOMCTBA OCHOBAHMIA M KUCIIOT.

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

HCOPTaHNYCCKUX COCI[I/IHGHI/Iﬁ.
4. OcHOBHBIE CBOICTBA METAJIOB U HEMETAILIIOB.

3a0anus u eonpocvl 0na opmuposeanus u KOHMPONA 61A0EHUA 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, Kak OMONTOTHYECKUN KPYTOBOPOT BELIECTBY.

2. «CoBpeMeHHbIE MPEICTaBIECHUS 00 IBOJIIOLUH KUZHI.

3. «310poBBE U PAOOTOCTIOCOOHOCTHY.

4. «([IpyHIUIIBI COBPEMEHHONW OMOATUKMY.

5. UpesBbluaiiHble CUTYaLUH SKOJIOTMYECKOTO XapaKkTepa.

6. UpesBblyaliHble CUTYallUH, YCIOBHO, 0€3 3arps3HEeHUs OKpY>KaroIiel cpebl.

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 CTETIeHN apryMEeHTHPOBAHHOCTH CYKICHUH.

Tembul 05 camocmoamenbHo20 U3y4eHuA:

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 XapakTepu3oBaTh CBOMCTBA JAHHBIX KJIAaCCOB HEOPraHMYECKUX COEIMHEHUM;
COCTaBJISITh TEHETUUYECKHE PSAIbl, OOpa3oBaHHBIC MaHHBIMH KJacCaMH HEOPTaHUYECKHUX
COEIMHEHUHN.

IIpakTnyeckas padora Ne 7. Tema 3anamus. OCHOBHbIE IOHSTHS OPraHUYECKON XMMHUU
1 TEOPHS CTPOECHHUSI OPraHNYeCKUX COeJMHEHM.

eab: MO3HAKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU 00 OCHOBHBIX IMOJOXEHHAX
TEOpUU CTPOEHMs OpraHnueckux coequHeHnii A.M.bytieposa.

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

2. XUMUYECKOE CTPOEHHE KaK MOPSIOK COSITUHEHHS M B3aUMHOTO BIIMSIHUS aTOMOB B
MoJiekysax. CBOWCTBO aTOMOB yIjiepojia 00pa3oBbIBaTh MPSMbIE, Pa3BETBICHHBIC U 3aMKHYTHIE 1IETIH,
OJIMHAPHBIE 1 KPaTHBIE CBSI3H.

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

4. YIJIEPOJHBINA CKEJIET, TOMOJIOTHs, CTPYKTYpHass M IPOCTPAHCTBEHHAs W30MEpus,
MU30MEPBI 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 JIEKTPOHHBIX 00JIaKOB.
3a0anusn u eonpocel 014 (POpMUPOBAHUA U KOHMPOAA 6IAAOCHUA KOMHEMEHUUAMU,
MO3BOJISIIOIINME ONPENCIUTh JIOCTUKEHUE CTYIAEHTOM OTJAEIbHBIX Y4YEOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTU KOMITOHEHTOB KOMIETEHIMI TP U3y4YEeHUH y4eOHOM TEMBI:

Temwt 0oxknaooe/pecpepamos:

1. «BO3HMKHOBEHHUE IKCTIEPUMEHTAIILHOTO €CTECTBO3HAHUSY.

2.«KopryckymnspHasi KOHIENIHS OITHCAHUS TIPHUPOJIBI».

3.«OKu3Hb, Kak OMOIOTHYECKUN KPYTOBOPOT BEILIECTBY.

4. «CoBpeMEeHHbIE MPeICTABIECHUS 00 3BOJIOLUH KU3HI.

5. «310poBBE U PAOOTOCTIOCOOHOCTDY.

6. «[IpuHIIUTIBI COBPEMEHHOW OMOATUKIY.

7. buonoruueckoe opykue 1 €ro nopaxarone GpakTopsl.

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

Oobpaszoeamenvuvle mexnoao2uu

JlenoBasi Mrpa —  HWHTePpaKTHBHAas ¢opMa MNpoBeJAeHUs] 3aAHATHSA, TpeANoiararuas

BOCCO3J[aHHE TMPEIMETHOI0 U COLMAJIBHOIO COJIEpXKaHUd NPOPECCHOHATBHON JesTEeIbHOCTH,
MOJIETMPOBAHUE CUCTEM OTHOILLIEHUH, XapaKTEPHBIX JUIsl TaHHOTO BUA NMPAKTUKU. SBISSICh CPEACTBOM
MOJICIMPOBAaHUST ~ Pa3sHOOOPa3HBIX  YCIOBUH  MpOo(ecCHOHATBbHOW  JIeATENbHOCTH,  aClEKTOB
YeJI0BEYeCKOW aKTHBHOCTH M COLMAIBHOIO B3aMMOJEHMCTBHUS, J€JI0Basi UIrpa BHICTYNAET U METOIOM
MIOMCKa HOBBIX CIIOCOOOB €€ BBIMONHEHUs. B 1enoBoit urpe o0ydeHHe y4acTHHUKOB NPOUCXOJUT B
IIPOLIECCE COBMECTHOM JEATENbHOCTH. lIpM 3TOM KaXAbld pemaeT CBOK OTAEIBHYIO 3a7ady B
COOTBETCTBHH CO CBOEH poibi0 U (yHKIMEH. MeTo IeOBBIX UI'P MPEACTaBIsAeT co00i crenuaibHO
OpPraHU30BAHHYIO JESATENIbHOCTh MO ONepalOHaIN3alui TEOPETHUUECKUX 3HAHUM, MepeBoay HUX B
JESITEIbHOCTHBIN KOHTEKCT.

Dopmvl mexyuieco KOHmpOoJa 3HaHU:
10



1.ITpoBepka BBINOIHEHHOTO 3aaHMs

2.Pa360p 10BOJIOB B MOJIB3Y TOW WU MHOM IMO3HITHH.
3.01eHKa CTENeHH apTyMEHTHPOBAHHOCTH CY>KICHHM.
Tembl 011 cCamocmosamebHO20 U3yUeHUA:

1. XUMHUYECKOE CTPOEHHE KaK MOPAIOK COCAMHEHHS W B3aUMHOIO BIHMSHHS aTOMOB B
MOJIEKYJIaX.

2. CBoJiCTBO aTOMOB yriiepoaa 0O0pa30BbIBATh MPsSIMbIE, PA3BETBICHHBIC M 3aMKHYTHIC IICTIH,
OZIMHApHBIE ¥ KPATHBIE CBS3U.

3. KOBaJICHTHBIC CBSI3H B MOJICKYJIAX, SP° , Sp° , SP ~THOPHIN3LIASL.

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

B pPE3yJabTaTC U3YyYCHUA TCMbl CTYACHTBI IOOJIKHBI:
3HaTh OCHOBHBIC ITOJI0KCHHS TCOpHUU XUMHUYCCKOTO CTPOCHUS OPraHUYCCKUX BCUICCTB, ITOHATHUA
HU30MEPHHU, KJ'IaCCI/I(bI/IKaI_[I/II-O OpPraHu4YCCKux COC,HI/IHCHI/Iﬁ.

IIpakTuyeckasi pa6ora Ne 8.
Tema 3anamus’ YrjeBoJA0POIbI U UX NPUPOTHbIE 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. CTpyKTypHas U IpOCTPaHCTBEHHAsI U30MEPUS YIIIEBOJI0POIOB.
4. T'oMonorus yriieBoJ0opOJIOB.

5. OOpa3oBaHue OJMHAPHBIX, MJBOMHBIX ¥ TPOHHBIX YIJICPOJHBIX CBSI3€H B  CBETE
MPEACTAaBICHUH O THOPHIN3ALIMH HIEKTPOHHBIX 00JIaKOB.
3a0anua u eonpocvl 01a popmupoeanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIOIINE OINpPENENIUTh JOCTH)KEHHE CTYJEHTOM OTAEIbHBIX YUeOHBIX 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 OMOJIOTHICCKUI KPYTOBOPOT BEIIIECTBY.

4. «CoBpeMeHHbIE MPEeACTaBICHUS 00 3BOJIIOLNHN KUZHI».

5. «3110poBbE U PAOOTOCITOCOOHOCTH.

6. Bbuonoruyeckoe opyxue u ero nopaxatromme pakTopsl.

Oobpazoeamenvnvle mexnonozuu

JesoBasi Mrpa — HHTepaKTHBHasi (opma npoBeleHHMs 3aHATHS, IPEANOJIAraronas
BOCCO3J[aHHE TMPEIMETHOIO U COLMAJIBHOTO COJEpXKaHUA NPOPECCHOHATBHON JesTeIbHOCTH,
MOACIIMPOBAHUC CUCTEM OTHOHIeHI/II\/’I, XAPaKTEPHBIX IJId JaHHOTO BHUJA ITPAKTHKH. SIBnssICh CpE€aACTBOM
MOJICIMPOBAaHUsI  Pa3sHOOOPA3HBIX  YCIOBUH  MPO(ECCHOHAIBHOW  JIeATENbHOCTH,  ACIEKTOB
YeJI0BEUECKON aKTHBHOCTH M COITMAJIbBHOT'O BSaHMOHeﬁCTBHZ, ACJIOBasA Mrpa BBICTYIIACT U 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 (yHKIMENH. MeTo]| 1eOBbIX Urp MpeICcTaBiseT co0oi crnenuaibHo
OpPraHM30BaHHYIO ACATCIIBHOCTH IO OII€palfMOHAIU3alluUu TCOPETUUYCCKUX 3H3HI/II>1, NnepeBoay HX B
JESITEIbHOCTHBIN KOHTEKCT.
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Dopmbl meKyuezo KOHmMposa 3HAHUIL:
1. TIpoBepka BBITIOJHEHHOTO 3aIaHUS

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

3. OneHka CTeneHn apryMeHTHPOBAHHOCTH CYXKICHUU.

Tembwt 013 camocmoamenbHozo uzyueHus:
1. Xumuyeckoe CTpoeHUE KaK MOPSIOK COSTMHEHHUSI M B3AMMHOTO BIIMSIHUS aTOMOB B MOJICKYJIaXx.
2. CBOICTBO aToMOB yriiepoja OOpa3OBBIBATh IPSIMBIC, PA3BETBICHHBIE 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 MOJIOKEHUSI TEOPUN XMMHUUYECKOI'O CTPOCHMSI OPIraHUYECKUX BELIECTB, MOHATHS
U30MEpUH, KJIaCCH(PUKALUIO YTIIEBOJOPOIOB.

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

He.]'lb: IMO3HAKOMHUTBCA C€ COBPCMCHHBIMU TMPCACTABJICHUAMU O KHCIOPOACOACPKAIIUX
COE/IMHEHUSIX.

Bonpocsl 115 o0cy:kaeHu:

1. Knaccudukarys KUCIOPOACOASPXKAILMX COEAMHEHUH, o0mmue (opMylibl COCTaBa, TOMOJIOTH,
XMUMHUYECKOE CTPOCHUE.

2. N3omepus. CucremaTnyeckasi HOMEHKIIATypa.

3. X¥MIUYECKHe CBOMCTBA METAHOJIA M 9TAHOJA, CIOKHBIX 3(PUPOB, )KUPOB, KAPOOHOBBIX KHCIIOT,
TJIFOKO3bI, CaXapo3bl, KpaxMaia U LEeJUTI0I03bI.

4. ITonyyeHune KUCIOPOICOAEPKALMX COCANHEHHH.

5. [IpakTuueckoe 3HaYeHHE KUCIOPOCOAEPHKAIIMX COSTUHEHUIL.

3adanua u eonpocwvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIFOIIAE  ONPEISIUTh JIOCTIKEHUE CTYIASCHTOM OTJACIBHBIX YUYEOHBIX 3aJad, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIIHI MPH U3y4YEeHUH YIeOHOM TeMBbI:

Temwt 0oxnaooe/pepepamos:

1. «KopnyckynsipHas KOHUENIUS OMUCAHUS TPUPOJIBD.
2.«OCHOBHBIE 3aKOHBI XHMUM.
. «Ku3Hb, KaK OMOJIOTHYECKUN KPYTOBOPOT BELIECTBY.
. «CoBpeMeHHbIE MPEeICTaBICHUS 00 SBOJIIOLNU SKU3HI.
. «310pOBbE U PAOOTOCITOCOOHOCTH.
. «[IpuHIUTIBI COBPEMEHHOUW OMOITUKM.
. UpesBpIUaliHbIE CUTYallMH 3KOJIOTHYECKOr0 Xapakrepa.
UpesBblyaliHbIE CUTYALUH C 3arPSI3HEHUEM OKPYKAIOLIEH Cpeabl.

9. XuMHueckoe OpyKHe U ero mopaxkaromnue GpakTopsl.

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

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 U3yUEeHUA:

1. CriupThl: HOMEHKJIaTypa M ToMojoruueckue psapl. Knaccuduxanums. Xumuueckue CBOMCTBA
crupToB. bronoruyeckoe AefCTBUE CIUPTOB U UX POU3BOIHBIX.

2. deHOMBI: OCOOCHHOCTU CTPOEHMSI M CBOMCTB. [IprMeHeHre ciupToB U (EHONOB, a TaKKe UX
MIPOM3BO/IHBIX B MEIULIMHE.

0~ UA W
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3. IlpumeHeHnne BaKHEHIIMX NpPEACTABUTENICH OPraHUMYECKHUX COCAMHEHHWI: MEeTaHola W
ATAHOJIA, CIOXKHBIX A(HUPOB, XKUPOB, MBI, KapOOHOBBIX KHCIOT, MOHOCaxapwjoB (TJIFOKO3bI),
aucaxapuioB (caxaposbl), moiaucaxapuioB (Kpaxmalia U HEeTI0I03bl)

CTyneHThl JOJOKHBL YMETh.: BBIIOJHATh XUMHYECKHE ONBITHI,  NOATBEPKIAIOIINE
XUMHYECKUE CBOMCTBA KUCIOPOJCOACPKAIIUX COCAMHEHUM; ONPENeNsATh [0 XapaKTEPHBIM
peakuusM; NMPUMEHSATh MpaBuiia 0E30MACHOCTH NMpU paboTe ¢ OPraHMYECKHMH BEIECTBAMH;
COCTaBJISITh CTPYKTYPHBIE ()OPMYIIBI ©30MEPOB; OCYIIECTBIIATE MPEBPAIECHHUS; PEIIATh PACUCTHBIC
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 as3oTcoAcCpIKaluX COCANMHCHUAX!
aMHHaX, aMHHOKHCIIOTAax, oenkax. CocrasieHne CTPYKTYPHBIX (bopMyn dMHMHOB, aMHMHOKHCIIOT,

0enkoB. OcyliecTBIEHUE NPEBPAILEHUH.

Bonpocsl qJis1 00Cy:KIeHUS:
1. CrpoeHue BaKHEHIIMX MIPEICTABUTENIEH OPraHUUECKUX COSIMHEHUI: aMUHOKHUCIIOT, OEIKOB.

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

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 ONPENEIUTh JIOCTUKEHUE CTYIAEHTOM OTJAEIbHBIX Y4YEOHBIX 3aJad, YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIOHEHTOB KOMIIETEHIMI TP U3y4YEeHUH y4eOHOM TEMBI:

Temwt 0oxknaooe/pecpepamos:

1.«OKu3Hb, kak OMOJIOTHUECKUI KPYTOBOPOT BELLIECTBY.

2. «3110pOBbE U pabOTOCIIOCOOHOCTDY.

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 BBINOIHEHHOTO 3aaHUs

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

3.01eHKa CTeneHn apryMEHTHPOBAHHOCTH CY)KJICHHU.

Tembt 012 camocmoamenbHo20 U3YUEHUA:

1. Crpoenune amunoB. [lodyueHume aHWIMHA M3 HUTPOOEH30J1a, 3HAYEHHE B PA3BUTUH
OpPraHU4YeCKOro CUHTE3A.

2. CtpoeHne aMMHOKHCIOT, UX (u3nueckue cpoiictsa. CHHTE3 NENTHIOB, UX CTPOSHHUE.

3. buonoruyueckoe 3HaueHUE AMUHOKHUCIIOT.

4. benku xak 6uononumepsl. CBoMCTBa OENTKOB: THPOJIN3, A€HATYpalts, LIBETHbIE PEAKIIIH.

B PE3yIbTAaTC U3YUYCHHUA TEMBI CTYACHTHI JOJIKHBIL:

3Hame Ha3BaHUS aMUHOB; CBOWCTBa anu(paTUYECKUX U apOMATUYECKUX AMHUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE alb(ha-aMUHOKHCIIOT, CTPYKTYpPy OelKa, CBOWCTBA U 3HAYCHUE

OEJIKOB.

Ymemso JOKa3bIBaTh HAJIMUYHUEC OCHOBHBIX CBONCTB AMHHOB, 3aBUCUMOCTb MCKIAY CTPOCHUCM U UX
CBOfICTBaMH; CpaBHHBATb CBOMCTBaA aJ'H/I(baTI/I'-IeCKI/IX U apOMAaTHUYCCKUX AaMHHOB; OOBSACHATD
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XUMHYECKHE CBOWCTBA aMHUHOKHCIIOT HA OCHOBAHWW B3aUMHOTO BIMSHUSA (PYHKIIMOHAIBHBIX TPYIII
JpYyT Ha JpyTa; ONpeAesaTh HaIuyhe OeIKOBBIX COeMHEHUN KaYeCTBEHHBIMU PEAKIUSMHU.

IIpakTuyeckasi padora Ne 11.

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

Hean: Omnpenenuth BIUSHHE XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpeibl HAa OpPraHu3M
YellOBeKa U JIPYTHE JKUBBIE OPTaHW3MBbI; PACCMOTPETh OWOJIOTHYECKYH) CYIIHOCTh YEJIOBEKa, HO
BMECTE C TE€M II0Ka3aTh, YTO MPHUXOJUTCS OOpaIIaThCs K COIUAIBHBIM (aKTOpaM, TaKuM, Kak
TPYAOBast ACSITEILHOCTh, OOIIEHNE M KOMMYHUKAIIHS, IEJICHANPABIECHHOCTh U pabOTOCIIOCOOHOCTb,
TBOPYECTBO U JIPYTHE.

Bonpocwul ona oocyscoenusn:

YenoBek Kak NMpeIMET €CTECTBO3HAHUS.

buonoruyeckasi CylHOCTh YelIOBeKa.

EauHCTBO OMOJIOTHYECKOTO U COLMATBLHOTO B YETIOBEKE.

[IpopomxaeTcs iu GHMOIOrUYECcKas HBOIIOIMS YeaoBedecTBa?

OTnuurie UHAUBUAA OT JIMYHOCTH.

[IpaBuiia sK0JIOrMYECKH TPaMOTHOTO TIOBE/ICHHUS B OKPYXKaloIIei cpeie.

OcCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

DBOJIIOLMS TOHATUS OPTaHOT€HHOIO 3JIEMEHTA.

OrneHka BIMSHHUS XUMHYECKOTO 3arpsi3HEHMs] OKPYKAIOIIEH Cpelbl Ha OpPraHW3M 4YeJIOBEeKa U
JpyTye KUBbIE OPraHU3MBI.

3a0anua u eonpocvl 01a popmuposeanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTHXKEHUE CTYIACHTOM OTHAEIbHBIX Yy4eOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMITETEHIIMH MTPU H3y4YEeHUHN YICOHOUN TEMBI:

©CoNoO~WNE

Temwt 0oxknaooe/pepepamos
1. Ponp anxuMuu B CTAHOBJICHMH XHUMHUYECKOH HayKH.
2. Poup JlaBya3be B CTAaHOBJICHUU COBPEMEHHON XUMUH.
3. J.M.MenpeneeB 1 CTaHOBJIEHHUE CUCTEMHOI'O MOAX0/1a B XUMHUECKOH HayKe.
4. BuOoJIOTHYECKOE U COLIMATILHOE B MIPUPOJE YEIIOBEKA.
5. CraHoBIIeHHE TPYIOBOU TEOPUU aHTPOIIOTEHE3a.

Oobpazoeamenvnvle mexnonozuu

Jluckyccusi ¢ pas3jieieHHeM IpPynnbl Ha ONNOHHUPYIOLIHE KOJJIEKTUBbI - MHTEPAKTHBHAA
¢opma mnpoBedeHUs] 3aHATHUS, IpearoJararomas oOCYXKIEHHE CJIOXKHBIX  BOIPOCOB, MPoOJieM
M3y4aeMOoU TeMbl ITyTeM JIeJIeHUs y4eOHOM IpyNibl Ha KOJUIEKTUBBI €IMHOMBIIUIEHHUKOB. BaskHo nipu
TOM pPa3MECTUTh OO0y4aeMbIX TaK, YTOObI HpPU OOCYKJAEHUU MOCTaBJIEHHBIX BOMPOCOB UM OblIa
MpeACTaBICHa BO3MOXKHOCTh BHUJETh TIepel CcOo0OM MPOTUBOMOJOXKHBIA  KOJJIEKTHB. Poib
IpernojaBaTesss B JTOT MOMEHT 3aK/IKYaeTcs B ONPEICIICHUM pPA3IMYUMM B OLIEHKAX, JaHHBIX
NpeACTABUTCIIAMH KOJUICKTUBOB, TO €CTb B BBIABJIICHHMHU MpPCAMETa AJHUCKYCCHMH. Baxapim myTeM
NOJIICP>KaHUS TUCKYCCHM Ha BBICOKOM HAyYHOM YPOBHE MOXKET OBITh NPE0CTABICHNE BO3MOKHOCTH
CTYIEHTaM MPOTHBOIOJIOKHBIX KOJJIEKTUBOB 3a/laBaTh JPYr JApPYyry Bompochl. Jljis TOTO 4YTOOBI
OUCKyCCHA 1NIa B HYXHOM pYyCle, OH JOJDKEH IIOCTAHOBKOM JIONOJHUTENIBHBIX BOIPOCOB,
BBICKA3bIBAHUEM CBOEH TOYKHU 3PEHUs, IPUCOECANHEHUEM K TOMY WJIM MHOMY MHEHMIO KOJUIEKTHUBOB,
IMOCTOAHHO HaIpPaBJIATb H&y‘IHI:IfI CIIOp CTYACHTOB B HaIllpaBJICHUH, 06GCH€‘~II/IBaIOHII/IM JOCTHIXXCHUC
nesneit 3ausaTust. Pa30op A0KeH UMETh OLIEHKY paboThl KOJIJIEKTUBOB M ONpEEICHHE JTyUIIero, MyTeM
BBICTABIIEHUsI eMy OoJiee BBICOKOW OTMETKH. B Hauane 1enecoo0pa3HO MpeoCcTaBUTh BO3MOXKHOCTH
BBICKA3aThCsl "DKCIIEPTHOW'" rpymnne, KOTopas, BhICIYLIaB BBICTYIUICHUS CIIyLIATENIEH, OLEHUBAET UX
MIPaBOMEPHOCTh, TIyOMHY U JOKJIaJbIBA€T CBOM BBIBOJ O JyYIlIEM KOJUIEKTHBE, a BCJe] 3a Hel caenaTh
pa360p mperno1aBaTesto.

3aoanusa 0na camocmoamenvbHol padomsvl CMyO0eHmog
1. CocraBbTe cCpaBHUTEIBHYIO Ta0bnuIly «CBOMCTBA BBICIINX KUBOTHBIX 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, Tloxaxwure Bame orTHomeHMe K OCHOBHBIM HIOEIM COIMOOMOJIOTMM O TI'€HETHUYECKOU
00YCIIOBIIGHHOCTH COITMAIBHOTO TMOBEICHHSI YEJIOBEKA.

5. KakoBa posib Tpyaa B CTAaHOBJICHUH YeJIOBEKa?

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

7. B dem orimune OMOJIOTHYECKOW BONIOIUHU OT KYJIbTYPHO-HCTOPUYECKOW IBOJIOIMU YEIIOBEKA U
YyeJIoBeUeCcTBa?

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

Dopmvl meKyuiezo KOHmMpOAA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClyliaTesie mo
COJICP’)KAHUIO M3y4aeMOM TeMbl. BBISBICHHS CTENEHM W3yYeHUs CTYJACHTaMH OCHOBHOM U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

Oopa3zosamenvHvle mexHOI02UU

CeMuHap-qucnyT — HHTepakTHBHasi ¢opMa NpoBedeHHs] 3aHATHUS, TPEIIOJIAraoIas
nyOarYHOe OOCYXJICHHE CIOPHBIX BOIPOCOB HM3y4aeMOM TEMbI IOCJIE CICIAHHOTO KeM-TO U3
CTYJIGHTOB COOOIIEeHMs (JOKJIana), 4YTO pOXKAACT AaKTUBHYIO I103HABATEIIbHYIO JCSTEIHHOCTD
o0y4JaeMbIX, a ¢ HeH - Pa3BUTUE WHUIMATHBBI U TBOPUYECTBA, YMEHUE OTCTaUBATh CBOM YOEKIICHHUS.
Onupaercst Ha JIOTHKY MTOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi MyTeM MOCTaHOBKU
MpOOJIEMHBIX BOIMPOCOB WM TPEAbSBICHUS MPOOJEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJIHBIN OOMEH MHEHHSMU. BpIcTymarommm 3amaroTcs Bompockl. Kaxmomy cTyneHTy naercs,
paBo B JFO0OM MOMEHT, €ClM OH MOYeMy-TMOO0 HE COIIAaCeH C BBICTYHAIOUIMM WM AyMaeT WHauye,
OCTaHOBUTH ero. IIpemonaBarens akTUBHO y4YacCTBYET B JAUCKYCCHH, MOJABOAUT UTOTH OOCYKICHHS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa300p 3aHATHSL.

3aoanua ona camocmoamenvHoll padomvl CMyOeHm o

1. JlaiiTe cpaBHUTENIbHBIA aHATN3 OCHOBHBIX HAINIPaBJICHUN TCOPUU XUMHUYECKUX MPOIIECCOB.

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

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

4. Tloxaxwure cBs3b TEOpUH XUMHUUYecKOH sBomonnu A.Il.PyneHko ¢ Teopueit 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.

IIpakTnueckas padora Ne 12. Tema 3anamua. Xumus B ObITY.
Heab: N3yunts XuMudeckue sBJI€HUS B IPUPO/IE, B ObITY M HA IPOU3BOJICTBE.

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

2. XuMUYeCKHeE SIBJICHUS B OBITY U Ha MPOU3BOJICTBE.

3. OCHOBHBIC YPOBHH XUMHUYECKUX CTPYKTYP.

4. O0mas TMHAMUKA PeaKIUi XUMHUYECKUX DJIEMEHTOB.

5. KoHItenmum 3BOTIOMMOHHON XUMHUH.

3adanua u eonpocwvl Ona popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTIKEHUE CTYJACHTOM OTJACIBHBIX YYeOHBIX 3aJa4, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMITETEHIIMI MPU U3y4YeHUU YIeOHOM TeMBI:

Temwt 0oxknaooe/pehepamos
1. Ponp anxumuu B CTAHOBIEHUU XUMUYECKOU HAYKH.
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ConHeyHas cucTemMa U €e CTpyKTypa.

Posnb JlaBya3be B CTaHOBJICHHM COBPEMEHHOM XUMUHU.

J.MA.MenneneeB 1 CTaHOBIIEHUE CUCTEMHOTIO ITOAXO0/a B XMMUYECKON HayKe.
Ponp oTeuecTBEHHBIX HCCIIEIOBATENEN B CTAHOBJICHUH U PA3BUTUU HAYK O 3eMIIE.

SARE A

OopazosamenbHble mexHoI02UU

CeMuHap-IMcnyT — HWHTepakTHUBHAasE ¢opMa NpoOBedeHHs] 3aHATHUS, TPE/IOIaAraroas
myoJMYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaeMOW TEMbI IIOCJIE CACIIAHHOTO KEM-TO W3
CTYICHTOB COOOIICHMS (IIOKJIana), 4YTO pPOXKJAeT aKTUBHYIO I[TO3HABATEIBHYIO JEATEIHHOCTh
o0yJaembIX, a C HEel - pa3BUTHEC WHUIIMATUBBI M TBOPYECTBA, YMEHUE OTCTAWBATh CBOM YOCKICHUSI.
Onupaercst Ha JIOTHKY MOCIIEI0BATEIFHO MOJICTHPYEMBIX MPOOTIEMHBIX CUTYaIlUi MyTEM IMOCTAaHOBKU
MpoOJIEMHBIX BOMPOCOB WJIM TPEABSABICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHM TpPHUCYTCTBYET
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. [IpenogaBaTellb aKTUBHO y4acTBYET B AMCKYCCHUH, MOABOJUT UTOTH OOCYXKICHUS
y4eOHBIX BOIIPOCOB, IIPOBOJUT Pa300p 3aHSITHS.

3aoanus 013 camocmoamenbHoi padomsl CHyOeHmos

1. JlaiiTe cpaBHUTENIbHBIA aHAIN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX MPOLIECCOB.

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

3. OObsicHHTE, IOYEMY YTIIEPOJ BBICTYIAET B KAYeCTBO OCHOBHOTO opraHoreHa. Kakoil wHOMI
XUMHYECKUI AJIEMEHT MOT ObI 3aMEHUTH YTIIEPO B POJIM BEAYIIEro OpraHorexHa’?

4. Tloxaxwure cBsI3b TEOpUM XUMUUECKOM 3Boounu A.Il.PyneHko ¢ Teopueil mpoucx oxaeHus
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,
BBIIIOJIHEHUE UHIUBUAYaJIbHbIX 3a1aHUM.

Dopmvl meKyuieco KOHmMPOA 3HAHUI U OC60CHHHLIX KOMNEMEHYUIl — OIPOC CIylIaTeIen Mo
COJICPKAHUIO H3y4yaeMOW TeMbl. BBISBIEHUS CTENEHM U3Y4YEHUs CTYJEHTaMH OCHOBHOM U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

IIpakTnuyeckas padora Ne 13.

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

Hean: BrISICHUTH pa3Hble YPOBHU OpraHU3alUM OHOJOTHYECKUX CHCTEM, HadyuHas OT
MOJIEKYJISIPHO-TEHETUUECKOTO0 ypPOBHS M 3akaHuMBas OWOCHEpHBIM ypOBHEM. BBISBHTH CYIIHOCTH
MOJ'ICKYJ'ISIpHBIX MCXAaHU3MOB HACICACTBECHHOCTH, O6CY)KI[€HI/I€ KOTOpBIX HpI/IBOILI/IT K aHaJm3y
ATUYECKUX MPOOJIEM FeHHONU WHKEHEPHUH.

Bonpocwi ona obcyrcoenun:
3HaKOMCTBO C 00bEKTaMH U3y4eHUs] OMOJIOTUU
[IpenmymiecTBa U HEJOCTATKH OMMCATENILHOW OMOJIOTHH.
[TonbITKN 00BICHEHUS OCOOCHHOCTEH KUBBIX CHCTEM MEXaHUIIMCTAMHU M BUTAIHACTAMHU.
Posb 6€71KOB M HYKJIEHHOBBIX KHCIIOT B )KMBOM OpPTaHU3ME.
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 TPUHLIUIIBI OMOITHKH.
3a0anusn u eonpocel 0na  Qopmuposanus u KOHMPOIA 61A0EHUA KOMHEMEHUUAMU,
MO3BOJISIOIINE OIpPENENUTh JOCTHXKEHHE CTYJICHTOM OT/AEIbHBIX YUYeOHBIX 3a/ad, YpOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIINI TP N3y4EHUH YIeOHON TEMBI:

©CoNo~wWNE
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Temwt 0oxknaooe/pepepamos:
1. Pa3BuTue OMOJIOTMYECKUX 3HAHUM B 17 CTOIETHM.
2. CTpyKTypHBIE YPOBHU KHBOW MaTEPUH.
3. Opranu3anust >KUBbIX CUCTEM B CTPYKTYD.
4. Dtuueckue npoOiieMbl TeHHONW MHXXEHEPHH.
Oopa3zosamenbHble MeXHOI02UU

JlenoBasi urpa —  HHTepaKTHBHas ¢opMa mnpoBeldeHUs] 3AHATHS, TMPEANOIATAIONIAsT
BOCCO3[IJaHWE TIPEJAMETHOTO M COIMAJIBHOTO COJEpKaHHS NPO(HECCHOHATBLHON ACSATEIBHOCTH,
MOJICTTUPOBAHUE CUCTEM OTHOIICHUH, XapaKTEPHBIX ISl TAHHOTO BUA MPAKTUKU. SIBISSICh CPEACTBOM
MOJICIIMPOBAHUS  Pa3HOOOpPA3HBIX  YCIOBHH  TPO(ECCHOHANBLHON  JCATEIHHOCTH,  aCIEKTOB
YeJIOBEYECKOW aKTUBHOCTH M COIMAIBHOTO B3aMMOJCHCTBHS, JEJIOBasi UTPa BHICTYMAET M METOAOM
MTOMCKAa HOBBIX CIIOCOOOB €€ BBINOJHEHUS. B 1enoBoi urpe oOydeHHe yYacTHHKOB IPOUCXOIUT B
MpoIlecCCe COBMECTHOM JesTenbHOCTH. [Ipu 3TOM KaxAblii pelaeT CBOK OTACIbHYIO 3a7ady B
COOTBETCTBUH CO CBOCH poJIbIO0 U (YHKIHMEH. MeTo NeTOBbIX UIP MPEICTaBIIsIeT COO0W CIeUaIbHO
OpPraHU30BAHHYIO JCATECIBHOCTh MO ONEPAIMOHATN3AIMU TCOPETHUSCKUX 3HAHUHU, TEPEeBOAYy UX B
JeITEIbHOCTHBIA KOHTEKCT.

3aoanus 013 camocmoamenbHol padomol CHYyOeHM o8

1. [aiite cpaBHUTEIbHBIM aHAIM3 KOHIICTIIUNA TPOUCXOXKICHUS JKHU3HH, CHOPMHUPOBABIIUXCS B
UCTOPHUH €CTECTBO3HAHUSI.

2. TlpuBemuTe CpaBHUTEIBHYIO XapaKTEPUCTUKY TCOPETHUSCKUX KOHIICTIIIUN B OMOJIOTHH.

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

4. Tlokaxwure, MOYEMy JJIsi KOJUPOBAHUS OCIKOB MOHAIOOUINCH KOJOHBI, COACPKAIINE UMEHHO TI0
TPU a30TUCTHIX OCHOBAHUSI.

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

6. PackpoiiTe poJib peruiMKanuy, TPaHCKPUIIINH U TPAHCIISIINN B PA3BUTHU )KUBBIX OPTaHU3MOB.

7. PackpoiiTe B3aMMOCBS3b MeTa00IM3Ma U TOMeOCcTa3a B (DYHKIIMOHHUPOBAHUH KIIETOK.

8. Tlokaxute, movyemy MmpoOJIEeMbI OMOITHUKM OKa3bIBAIOTCS HAaWOOJIee OCTPHIMH B TPUMEHEHUU K
TEHHOW MHXKEHEpUH?

@Oprl KoHmpoin CAMOCMOAMEIbHOU pa6ombl cmyoenmos - BBICTYIINICHHUC Ha CEMHUHAPC,
BBIITOJTHCHHUEC UHANBUAYAJIbHBIX 3ajlaHI/II\/II.

Dopmbl meKywieco KOHmpoaa 3HAHUI U OC60CHHBIX KOMNEmeHWun — OIPOC CIyIaTeNed Io
COICPXKAHUIO U3y4yaeMOM TeMbl. DBBIABIEHUA CTENEHM W3Y4CHUS CTYAEHTaMH OCHOBHOM U
JOTIOJTHUTEIILHOM JIMTEPATYPHI.

IIpakTnueckas padora Ne 14. Tema 3anamua: Kiaerka.
Heab: M3y4uTh KIETOYHBIH ypOBEHb OpraHU3alMU OMOJOTMYECKUX CHUCTEM; BBISIBUTH CYIIHOCTh
KJIETOYHBIX MEXaHU3MOB )KH3HEICATCIbHOCTH.

Bonpocul ona obcysymcoenusn:

3HAKOMCTBO C KJIeTo4HOM Teopuei [lIBanna.

3HAKOMCTBO CO CTPOEHHUEM KIIETKH.

[IpenmyriecTBa U HEAOCTATKU ONMUCATEIHHON OMOIOTHH.

[TonbITKM 00BsSICHEHHSI 0COOEHHOCTEH JKUBBIX CUCTEM MEXaHHUIMCTAMU U BUTAJIUCTaMH.

Ponp opranousioB B KIETOUYHBIX MEXaHU3MaX KU3HEAEATEIbHOCTH.

. OcHOBHBIE TPUHITUTIEI OMOITHUKH.

3a0anua u eonpocel 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMeEeHUUAMU,
MO3BOJISIIOIINME ONPENENUTh JIOCTH)KEHUE CTYJEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(OPMHPOBAHHOCTU KOMITOHEHTOB KOMIIETEHIMI TP U3y4YEeHUH y4eOHOM TEMBI:

Temwt 0oknaoose/pechepamos:

1. Pa3zButre OMONIOTHYECKHX 3HAHUH B 17 cTONETHH.

2. CTpyKTypHBIE YPOBHH KUBOW MAaTEPHH.

ook~ wdE
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3. OpraHu3anusi >KUBBIX CHCTEM U CTPYKTYD.
4. DTudeckue nMpooIeMbl TCHHOW HHXEHEPHUH.

Oopa3zosamenbHble mexXHOI02UU

JesioBasi urpa — HMHTePpaKTUBHAsA ()OPMa MPOBeAEHHUS 3aAHATHSA, IPEIIOIATA0NIas BOCCO3IaHNUE
MPEAMETHOTO W COIMATIBHOTO COACpKaHUS TPO(HECCHOHATLHONW NIeATEILHOCTH, MOJCINPOBAHUE
CUCTEM OTHOILIEHUM, XapaKTEPHBIX ISl JAHHOTO BUJA MPAKTUKH. SIBISSACH CPEICTBOM MOACIUPOBAHUS
Pa3HOOOPAa3HBIX YCIOBHA MPO(ECCHOHATBLHON ACATEIBHOCTH, aCIIEKTOB YEJIOBEYECKONH aKTHBHOCTH H
COLIMAJILHOTO B3aWMOJICUCTBUS, JIEIOBas Wrpa BBICTYIMA€T MU METOJAOM IOMCKA HOBBIX CIIOCOOOB e
BBITIOJIHCHUS. B 1enoBoil urpe oOy4YeHHE YYaCTHHUKOB IIPOUCXOIUT B IIPOIIECCE COBMECTHOM
nesTenbHOCTH. [Ipu 3TOM KaXK/blil peliaeT CBOO OTACNIbHYIO 33/1a4yy B COOTBETCTBHH CO CBOEH POJIbIO
1 GyHKIUEH. MeToT IeTOBBIX UTP MPEACTABISIET COOON CIEIUaTbHO OPraHU30BaHHYIO JEATEIbHOCTh
0 OTNepalMOHAIN3ALNN TEOPETUUECKUX 3HAHUH, IEPEBOY UX B JEATEILHOCTHBIA KOHTEKCT.

3aoanus 0na camocmoamenbHol padoomol CHy0eHmMos

1. [aiite cpaBHUTENbHBIM aHANM3 KOHLEMUIUNA NPOUCXOXKICHUS >KU3HH, CHOPMHUPOBABIIUXCS B
HUCTOPUHN CCTCCTBO3HAHUA.

2. llpuBenute CpaBHUTEIBHYIO XapaKTEPUCTUKY TEOPETUUECKUX KOHIICTIIIUNA B OMOJIOTHH.

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

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

5. TlokaxuTe, mouemy [jsi KOJUPOBaHHUs OEIKOB MOHATOOMINCH KOJOHBI, COAEPKALIUE UMEHHO TI0
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 PACTEHUN.

8. CpaBHeHI/Ie CTPOCHUSA KIICTOK paCTCHI/Iﬁ 1 )KXMBOTHBIX I10 TOTOBBIM MUKpOIIpCIIapaTam.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU padomepl CmMyOeHmoe - BBHICTYIUIEHUE Ha CEMMHApe,
BBITIOJTHEHUE UHIUBUAYATbHBIX 33JaHUN.

Dopmvl meKyuyez0 KOHmMpPONA 3HAHUIL U OCB0EHHBIX KOMNEMEHYWIl — OIpoC ciyuarenaed 1o
COJICP’)KAaHUIO M3ydyaeMON TeMbl. DBbIABIEHHS CTENEHW W3Yy4YEHUS CTYJEHTaMH OCHOBHOW H
JIOTIOJIHUTEIILHOU JINTEPATYPHI.

IIpakTnueckas padora Ne 15.

Tema 3anamus. IKOCHCTEMBI.

Heab: 06cynuTh ocHOBHBIE pUHIMIEI yueHus: B.W. BepHanckoro u noka3arh UX 3HaYeHHE JTHS
pelIeHHs] COBPEMEHHBIX MPOOJIEM IKOJIOTHH.

Bonpocwi ona obcyrcoenun:

Omnpenenenne 6uocheps B.1. Bepuaackum.

Ponb xuBOTrO, GMOKOCHOTO M KOCHOTO BEIIeCTBa B Onocdepe.

BosnukHoBeHne Hoocdephl. J[eaTenbHOCTh pa3yMa ueIoBedYecTBa KaK Ie0IorHueckas cuia.
CBsi3b DKOJIOTHH ¢ OMOJIOTHEN U APYTUMHU HayKaMHU.

. CoBpeMeHHBIE TIPOOIIEMBI SKOJIOTHH.

3a0anua u eonpocel 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMeEHUUAMU,
MO3BOJISIIONINE  OTPENENUTh JOCTIDKEHHE CTYICHTOM OT/ACIbHBIX YUYEOHBIX 3a/ad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMITETEHIIMH MPU U3y4YEeHUN YIeOHOI TeMBI:

Temwt 0oknaooe/pechepamos:

1. VYwuenue B.U. Bepraackoro o Hoocdepe.

2. TexHOMOTMYECKHE HOKOHOMHYECKHE W COIMAJbHBIE MEpPHl TI0 COXPAHEHUIO OKPYXKAroIei
cpeapl.

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

OopazosamenbHble mexHono2uu

Y4yeOHO-TeopeTHYeCKasi KOH(epeHIIUsA — MHTEePAKTUBHAasA (pOpMa NMPOBEACHUNA 3AHATHUS,
npeAnojaratonas cobpaHue CTYACHTOB It OOCYKIEHHS BOIPOCOB TeMbl 3aHATHSA. B Xxome
00CY>XKJIEHHSI BOIIPOCOB MPEIOIaBaTeNb TOJKEH YUUTh CTYJCHTOB BECTH HAYUHBIN CIIOP, KOTOPBIA HE
AOJDKCH II€pe€pacTaTb BO B3aMMHBLIC oOBuHeHuda. JIMyHBIM INpUMEPOM OH MOKCT I10Ka3aTb, 4YTO B
IUCKYCCUU TMOOEXKIaeT MArKas MaHepa, JIMIIEHHas KaTerOPUYHOCTH U arpeccuBHocTU. M1 Hao0opoT,
TOT HC OOCTUTraCT YCIICXa, KTO HCIOJIB3YCT HOBBIIICHHBI TOH U OMOLHUU BMECTO Y6CHI/IT€HLHBIX,
JTAKOHUYHBIX U OOBEKTUBHBIX JOBOAOB. DAKT 3BPUCTUUECKOTO MpOIEcca PEHIeHUs 3a7a4 MOXKET ObITh
OXapaKTepU30BaH CICAYIOIUMHA MOMEHTaMU: 1) 00ydaeMbIM HEM3BECTEH CIIOCOO pEIICHHUS;, 2) MOUCK
pEllIeHrs OCYIIECTBISETCS B JUHAMHYHOM OOCTaHOBKE, T.€. B 30HE C "MOABMXKHBIMH' TpaHUIIaMU
MCXOJIHOTO 3aJ[aHus; 3) XapakTep PEUICHUs MHTEPIIOJISIPHBIN - pelleHue 3aJaud He TpeOyeT HOBBIX
MCTOPUKO-HAYYHBIX M MEKIUCIUILUIMHAPHBIX 3HAHUM, CBEJIEHUH; 4) Mpoliecc MOMCKa XapaKTepu3yeTcs
HCYCTKOCTBIO €ro aJiIropuTMma. HPGHOI[aBaTCHB AKTUBHO YYaCTBYCT B JUCKYCCHUH, MMOABOAUT HTOI'HU
00CYKIEHHS BOTIPOCOB, IPOBOJIUT Pa300p 3aHATHSL.

3aoanus 013 camocmoamenbHoil padoomul CHy0eHmMos

1. Tlokaxute oTnUuMe mpexactaBieHuii o Ouochepe B.M.BepHaackoro oT mpeablayIIux
IIPEJCTAaBICHUN O €AMHCTBE KUBOW IPUPOIBI.

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

3. KakoBbl OCHOBHBIE OTJIMYMS )KUBOTO BEIIECTBA OT KOCHOTO BellecTBa?

4. B yem npuHIMnuaibHoe oTiinuKe uaeil o Hooocdepe B.M.Bepuaackoro, ¢ ogHoM cTopoHsl, u Jle
Pyau T. ne llapaena — ¢ apyroii?

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

6. KakoBa reosoruueckast poJib ’KMBOI'0O BeliecTa’?

7. Kak u3MeHsuIach poJib 4elioBeka B onochepe?

8. ComnocraBbTe POLECCHl CTAHOBJIECHUS OHOC(EPB U CTAHOBICHUS HOOC(EPHI.

9. B uewm 3aximrodaercs orianane ornochepsl ot IKocheps?

10. HaiiTe XapakTepUCTUKY OCHOBHBIX TPOPUUECKUX LETEH.

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

12. PackpoiiTe OCHOBHBbIE POOJIEMBI COLIUATBHOM IKOJIOTHH.

13. INokaxkute poss PuMckoro xkiryda B IOHMMaHWH U CTAHOBJICHUH OCHOBHBIX IMPOOJIEM COLMATBHOM
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 — BBICTYIUIGHUE Ha CEMHUHape,
BBIITOJTHCHHUEC UHANBUAYAJIbHBIX SaI[aHHﬁ.

Dopmbl meKywieco KOHmpoOaa 3HAHUI U OC60CHHbIX KOMNEmeHWuin — OIPOC CIyIaTeNed Io
COJICP)KAHHUIO M3y4aeMON TEMbl. DBBIABIEHHS CTENEHM W3Yy4YEHUS CTYAEHTaMH OCHOBHOW H
JOTIOJTHUTEIILHOM JIMTEPATYPHI.

Cemunap-npecc-koHpepeHnus.

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 MPAKTUYICCKUC pa6OTBI HMCIOT CJICAYIOMMUC BCAYIHIUC TUAAKTHYCCKUC LICIIN:
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- TIOATBEPXKIEHHWE H TPOBEPKAa CYIIECTBEHHBIX TEOPETUYECKUX TIOJOKEHUH (3aKOHOB,
3aBUCHMOCTCH), W I03TOMY IPEUMYIISCTBEHHOE MECTO 3aHMMAIOT MPU HW3YYCHHUU JTUCIUIUIAH
MaTEMaTHYECKOTO M O0IIEro eCTECTBEHHOHAYYHOTO, 00IIenpodeccnoHaIbHOTO ITUKIIOB;

- (opMupoBaHME NPAKTHUECKUX YMEHUH — MPO(ECCHOHATBHBIX (BBIMOIHATH OIPEICICHHBIC
JCHCTBUS, OIepalii, HEOOXOAMMBIE B TOCICAYIONIEM B MPOPECCHOHATBHON NEATEIHHOCTH) WIIN
y4eOHBIX (permarh 3agadud Mo OWOoNoruu, (PU3MKE, XUMUU W JIp.), HEOOXOIHUMBIX B IOCICTYIOMEH
y4eOHOM e TEIIbHOCTH,

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

HpI/I BBIIIOJIHCHUU ITPAKTHYCCKHUX pa60T ydalmuyecsa OBJIaACBAIOT II€PBOHAYAIbHBIMU YMCHUAMU
1 HaBbIKaMU, KOTOPLIC B JaIbHEHIIIEM 3aKPCIUIAIOTCA.

Hapsiny ¢ ¢hopMupoBaHreM yMEHHI M HaBBIKOB B IPOLECCE BBIOJIHEHUS MPAKTHYECKUX PadoT
0000IIIAI0TCs, CHCTEMATU3UPYIOTCS, YIIYONSIOTCS M KOHKPETU3UPYIOTCS TEOPETUYECKHE 3HaHUS,
BBIPa0aTHIBACTCS CHOCOOHOCTh M TOTOBHOCTH HCIIOJIB30BaTh TEOPETHYECKHUE 3HAHUS HA IPAKTHUKE,
Pa3BHBAIOTCS MHTEIUICKTYaIbHBIC YMEHHUSL.

IIpuioxkeHus K NPAKTHYECKUM padoTam
CTpoeHue KJeTKH.
Hean pa6oThI:
1.PaccMOTpeTh cTpOeHHE KIETKU U CTPOCHUE OPraHOUIOB KIICTKH.
2.3apucoBaTh B TETPab.
3. PaccMOTpeTh CTpOCHHE OPraHOUIOB KIECTKH
4. BBIACHUTD, UCIIOJIB3YS TEOPETUICCKUI MaTeprall (DYHKIIUU OPTaHOUIOB.
5. Cnenatb BBHIBOJIBI.
OOGopynoBanue: yueOHUK, TeTpaib, KAHIEIIPCKUE TPUHAIJICKHOCTH, TAOIUIIbI, IIJIAKATHI.
Beinonaenue paboThr:
1.M3y4eHne TEOpEeTHYECKOTo MaTepHaa.
2.Pabora ¢ pucyHkamu 1 TabJIULIaMU.
3.BeiBOIEI.
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Puc. 11. Knerka TIOJ 3NeKTPOHHbIM MHUKPOCKOIIOM.
1 &

== Kas — BHJOI.

PHONL; 4 —  MexkierToumoe npocTpaHeTBO; 5

Kas ceTb; 3 — nenr-
THHOUMTO3HLIN KaHa;

; 8
6 — nUHONMTOZHEIH TMysBIDEK; 7 — Komum::::;c Eom.ﬂax;m;t;,—
peunko; 10 — spepnas obosouxa; [1 — o

— Aapo;
MHTOX(

HaumenoBanue opranouia

Crpoenune

DyHKIMH

HOONNOUTAWNE

©
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IF'EHETHUKA

I'eneTH4yeckasi TEPMUHOJIOTHS M CHMBOJIMKA.

Iean padoTsr:
1.3HaKOMCTBO C TEHETHYECKOW TEPMUHOJIOTHEN I CUMBOJIMKOM.
2.3amonHeHHE TaOIUIIBI.
3.BeiBoaLL.
O6opynoBan¥ue: TaOIHIIBI, YICOHUK, KAHIEISIPCKUE TPUHATIC)KHOCTH.
BoinoJsinenue padoThi:
1. 3HaKOMCTBO C F€HETUUECKON TEPMUHOJIOTHEN U CUMBOJIMKOM.
2. 3anoiaHeHue TaOJIULbI.

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.
Ilenb: Hayuntbest cOCTaBIATH MPOCTEHIINE CXEMbl MOHOTMOPUIHOTO M OUTHOPUAHOTO
CKpELIUBaHUs.

O6opynosanue: Tabnuiibl, cXembl, ydeOHbIE TOCOOUS, KAHIEIIPCKUE TPUHAIIC)KHOCTH.
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 RQATAxTATA
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

Pemenne reseruuecKux 3ajaad.

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

33[{3‘13 1. Y denoBseka ren MNOJINJAaKTHINHN (MHOFOH&J’IOCTI/I) AOMUHHPYET HAA HOPMaJIbHBIM
CTPOCHUECM KHCTH. Y KeHBbl KHUCTh HOpMaJIbHAsA, MY:K TICTCPO3UI'OTCH 110 I'CHY HIOJUAAKTUIINH.

OHpC,Z[eHI/ITe BCPOATHOCTD POKIACHHA B 9TOM C€MbE MHOTI'OIIAIOr0 p€6CHKa.

Pemenne »Toil 3agauM HauumHAeTCs C 3alUCH €€ YCIOBUS M 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 COOTBETCTBYyIONIEMY TeHy. Crlenyromuii 3Tan — HalucaHue 3HadeHuil ramet. Cienyer oOpaTuTh
BHUMaHME Ha TO, YTO TOMO3HMI'OTHBIA OpraHu3M o0pa3yeT OJMH THUI TaMeT, MO03TOMY HEpeIKO
BCTPEUAIOLIEECS] HANKMCAHUE B OTOM CIy4yae [JBYX OJMHAKOBBIX TIaME€T HE HMEET CMBICIA.
I'erepo3uroTHsiii opranusMm (opmupyer na tuna ramer. CoeAMHEHHE TaMeT CIydyaiHO, MO3TOMY

MOSIBJICHHUE JBYX TUIIOB 3UTOT paBHOBEPOSTHO: 1:1.
Pemennue.

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

rae: A — TeH NOJMIAKTUIIMH, 4 — HOPMaJIbHBIHN TeH.
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OTBeT: BEpOSATHOCTH POXKACHHSI MHOTOIANIOro pedeHka cocrapisieT nmpuMepHo 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 HOpMalbHBIM». CKOJIBKO M KaKHX JAeTei OyAeT y CympyroB, TOUYHO CKa3aTh

HeJb3s, I0ITOMY HEOOXO0AUMO ONEPUPOBAThH IIOHATUEM BEPOSTHOCTH.

B ycnoBum 3a1aum Ha onpeesieHue reHOTHIIA JTOJDKHA COIePKAThCs HHpOopMaIus:
— 0 XapakTepe HacJIeIOBaHUs IMPU3HAKA;
— 0 (heHOTHIIAX POAUTETECH;
— 0 TEHOTHUIAaX 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 CaMKY C caMIloM roiy0oi okpacku. Cpelu MOTOMCTBA JBa LIEHKAa KOPUYHEBBIX U OJUH

roiy6oii. YucTomnopoaHa 11 camka?

3anuchIBaeM yCJIOBHE 33/1a4d, BBOJS OOO3HA4YEHUS I'eHOB. PelieHne HauMHAaeM C COCTaBIICHUS
cxeMbl ckpenuBanus. Camka 00aaeT 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
HACcJIEOBAJIN 3TOT T€H OT MaTepu, a OT OTLA — I'€H Irody00i OKpacKH, CIeI0BATENbHO, UX T€HOTHUIIBI
reTepo3uroTHsl. Ilo reHoTHNy KOpHMYHEBBIX IIEHKOB YCTAHOBUTH TI'€HOTUII MaT€pud HEBO3MOXHO.
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 — redH KOpU4YHEBOM OKPAaCKHM MeXa, a — F'eH roiy0oil OKpacku mMexa.

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

B ycnoBusix 3a1a4 Ha ycTaHOBJICHHE XapaKTepa Hac/lel0BaHUsA IIPU3HAKa:
— MpeUIaratoTcs TOJAbKO (PEHOTHUIIBI CIEYIOMIUX APYT 3a APYTrOM MOKOJIEHUH (TO €CTh (PEHOTHUIIBI

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

B Bompoce Takoit 3a1aun TpeGyeTcsl yCTaHOBUTD XapakTep Hacael0BaHUs MPU3HAKA.

3amauya 3. CkpecTwii NecTphIX neryxa u kypuiy. [Homyunnu 26 nectpoix, 12 yepHsix u 13

Oenbix BILIAT. Kak HacmegyeTcs okpacka onepeHus y Kyp?

[Ipu pemieHun 3TON 3a/auM JIOTUKA PAcCYXKACHUS MOXET ObITh cienytomieil. Paciienyienue B
IMOTOMCTBE CBHJICTEIBLCTBYET O T'€TEPO3UTOTHOCTH poautencii. CooTHomenue Oyimskoe 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.
O003HaueHNE TCHOB M TEHOTHUIIOB C TOCIEAYIONIUM COCTABIICHUEM CXEMbl CKPEIIUBAHUS TTOKA3bIBACT,

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

OTBeT: OKpacCKa OIICPCHUA Y KYP OIIPCACIACTCA nap0171 MOJIYAOMHUHAHTHBIX I'CHOB, Ka)KI[LIﬁ u3
KOTOPBIX O6YCJ'I3BJ'II/IB8_CT OeJIbIi i LIepHI)II‘/'I IBCT, a BMECTC OHHU KOHTPOJIMPYIOT pa3BUTHUEC IICCTPOTO

OTIEPEHHSI.

3agaua 4.

P g~ e
F, @

100%,

1. Kakas okpacka 1mepcTu y KpoJuKOB JOMUHUPYET?
2. KaxoBbI TeHOTHIIBI POAUTENEH U THOPUIOB IIEPBOTO MOKOJIEHUS MO MPU3HAKY OKPACKU LIEPCTU?

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. MpI Habr01aeM IPOSIBICHUS MPAaBUJI TOMUHUPOBAHUS MPU3HAKOB U €AMHOOOpa3us NepBOro

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 reHeTnueckne 3aKOHOMEPHOCTH, OTKPbIThIe MeHaeneM, MPOsIBIIAIOTCS PU TaKOU

rUOpUIU3au?
OTBETEL

1. JlomuHupyeT mapoBuaHas Gpopma rioja.
2.P:aax AA; F;: Aa; F>: 25% AA, 50% Aa, 25% aa.
3. 3akoHbI eMHO00pa3us rudbpu0B nepBoro nokosnenus (I 3akon Menzens) u 3akoH pacereHus (11

3aK0H MeHpens).

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 I070B TOMaTa — IOMUHAHTHbIE TPU3HAKH, a JKeJITasi OKpacka U TpyuieBuiHas Gpopma —
peliecCUBHbIE MPU3HAKU?
2. Jlokakute, 4TO MPHU TAKOM CKpEIIMBAHUU MPOSIBIIIETCS 3aKOH HE3aBUCHMOT'O pacIpeIeIeHNs 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 IJIOJI0B K JKEITHIM PaBHSETCS:
(37% + 14%) : (37% + 12%) =1:1, a kpyrioi ¢popmsl k TpytieBuaabiM:  (37% + 37%) : (14% +
12%) =3: 1.
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BUOHUKA

Mopenn ckaag4aToii  CTPYKTYpPbl, HCIOJB3yeMOl B crTpouTeilbcTBe. Tpyl0uarhlie
CTPYKTYPBbI B KHBOHl NpHpPoOAEe M B TEeXHHMKe. AJPOAMHAMHYECKHE W THAPOAUHAMHMYECKHE
yCTpoOlicTBa B KHBOIi IPUpoO/Je U B TEXHHUKE.

Llenb paboTel: PaccMOTpeTh MOJIENH CKIIaI4aTON CTPYKTYPBhI, HCTIONIb3yeMON B CTPOUTEIBLCTBE.
TpyOuareie CTPYKTYpBI B )KMBOH MPHUPOJIE U B TEXHUKE. APPOJUHAMUYECKHE U TUAPOJMHAMHYECKHE
YCTPOWCTBA B )KMBOU IPUPOJIE U B TEXHUKE.

Oo6opynoBanue: TaOmuibl, MiakaTel, y4eOHHWK, HArJSAHBIE MOCOOMs( CTEONM 3JIaKOBBIX,
KUBOTHAS KOCTb, II€Phs MTHIIbI)

Beinonnenue paboTh:

1. H3ydeHue TEOPETHUUYECKOTO MaTepuaa.

2. PaOora c TabnunamMu 1 HarJIJHBIMHU TOCOOHMSIMU.

3.  3anosHeHue TaOIALBI

4. BbiBoAbl 0O TOM, KakK YEJOBEK HCIOJIb3YET MPUIYMaHHbIE IPUPOJION CBOWCTBA >KUBBIX
OpraHU3MOB B CBOEH JI€ATEIbHOCTH.

3a nocnegnaue 20—30 et MuUp cTajd CBUJETENEM IOSIBICHUS B apXUTEKType HEOOBIUHBIX
dbopM, HaroMUHAIOIUX (HOPMBI )KUBOK TPUPOJIbI. MOKHO BCTPETUTH MOKPBITUS 3/1aHUH, CXOJIHBIE C
MPUYYVIMBBIMH TOBEPXHOCTSIMU PAaKOBUH MOJUIIOCKOB (puc. 1). Kyrmojia, HHTEPIPETUPYIOIINE
KOHTYPbI CKOPJIYIIbI ITUYBETO SANIIa, IPO3PAUYHbIE PEIIETKH — CTPYKTYPbI, YBOJSAILIUE K CIOKHBIM
MEPEIUICTEHUSIM BETBEH JIECHOW Yalllh 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,
OTHOCSIIIMXCSL K OOJIACTSAM SKOHOMHKH, TeXHUKH, (PpyHKIMU. He ciydaitHo mo3tomy oOpaiieHue
ApXUTEKTOPOB; HWH)KEHEPOB, TEXHOJIOINOB K JKMBOM MpPUpPOAE MPEBpPaTUIOCh B IMIUPOKOE
KOHIICNITYaJIbHOE JIBMKEHUE B COBPEMEHHOW AapXUTEKType. B pasHbIX cTpaHaXx OHO IOJIy4YUIIO
pa3nnuHoe Ha3zBanue. B CoBerckom Coroze B Hauane 1960-x romoB emy ObLIO J1aHO, KakK YxKe
FOBOPWJIOCh, HAa3BaHHE «APXUTEKTypHass OMOHMKA» II0 AHAJIOIMM C CYUIECTBYIOLIEH ToOrjaa
TEXHUYECKON OMOHHUKOM.

Ha3Banue «OnoHMKa» BOCXOAUT K rpeueckomy bios, o3HavaromeMy *u3Hb. COETMHEHHOE CO
CJIOBOM JJIEKTPOHUKA OHO Jall0 HAMMEHOBAaHHE HOBOMY HampaBlieHUIO B Hayke». Kpatko — 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 XHMBOH NPHPOJBI PA3BUBAJICS U COBEPILIEHCTBOBAICS B TEUEHHWE MHOTUX MHIIIHAPAOB
JIeT, BbIpaboTaB B ceOe Lebli psJl CPEACTB, KOTOPHIM aHAJIOTMYHbI HAIIM TEXHUYECKHE CPEJICTBA!
paMoJIOKAllMOHHbIE NMPHOOPHI, JETAIOLIME alnapaThl, ONTUYECKHE WHCTPYMEHTIIHABUTALIMOHHBIE
MPUCTIOCOOIICHHUS.

WHxeHepsl BOCIIONB30BAIMCH TOTOBBIME PEIICHUSMHA TTPUPOJIBI U C YCIIEXOM TMPUMEHSIOT UX
Ha MPAKTUKE B Ca MBIX Pa3NUYHBIX 00JacTsIX TeXHUKHU (puc. 2). Tak, yueHsle 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 HeEe eCTh 0c000e YCTPOHCTBO, 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 aBHalUM — QuaTTep — pPUTMUYHOE, HE MOJIAI0IIeecs
pEryJinpoBaHUIO KoJeOaHHEe KPbUIbEB CaMoJIeTa, YacTO MPUBOASILEE K UX pa3pyLICHUIO, 0COOEHHO
IpU TOBBIIIEHHBIX CKOPOCTSX. B mporecce OMOHMYECKUX HCCIEIOBAHUNA KUBOW MPUPOJIBI
00HapyXHWIOCh, UTO CTPEKO3a JaBHO «PELINIa» 3TOT TEXHUYECKHI BOMPOC: B €€ KPBbLIbSIX 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 HepBBIfI B3rJ1s1.Q I[EUICKOI;'I OT TCXHUKU KHUBasg Mpupoaa Ctaja Ajsd HEC MCTOYHUKOM
[IEHHOT'O HAaKOIUICHUs HaAyYHOro MaTepuaa’?

Ouiocoust  TUANEKTHYECKOTO  MaTepuanu3Ma  JIO0Ka3blBaeT, 4YTO B  MHpEe Bce
B3aUMOOOYCIIOBIICHO, HET BEIIECH U SIBJICHUN, KOTOPbIE Obl HE OBLIN CBA3aHBI HETIOCPEACTBEHHO WITH
OIOCPEIOBAaHHO MEXAy COOOMH, HET HEMPOXOAUMBIX OapbepoB MEXAY >KMBOW U HEKHUBOW NpU
POJION, YTO CYIIECTBYIOT 3aKOHBI, 00BEIUHSIONINE BECh

1 Hazeanue nayku «OUOHUKAY» NPEONONCEHO aAMEPUKAHCKUM YueHuiM Jocexom Cmunom u
npunamo Ha Ilepsom cumnoszuyme no ouonuxe, npoxoousuiem 6 2. /latimone (CILLIA) ¢ 1960 2. B
cuMno3uyme npuHumMau yiacmue cogemcxue yuenvie: A.1. bepe, b.C. Comckog u op.

Puc. 1. buonnueckue aHaJIOTHH B apXUTEKTypE: PAKOBHHA MOJIIIOCKA 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.

YenoBek u MUDP JKUBOH IMPpHUPOAbI OMOJOrHYeCKHU CAUHBI.

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 Benmukuil (paniy3ckuii matremMaTuk (B ¢guimocopun — nyanuct) P.
Hexapr, xwuBmuii 300 net Ha3an, KOrJa OH CpaBHUBAI YeJIOBEKAa ¢ MamMHOW. JIumb oOmmit
YPOBEHb 3HAHHUH TOrO BPEMEHHM M MEXaHWYECKUH MOAXOJl K PEIIEHHIO BOMpPOCca B3aUMOCHCTBUS B
YEJIOBEKE MJICATLHOTO («IyXa») U MaTepHabHOTO («Tela») JeNlaeT €ro TUIMOTe3y MCTOPUYECKU
orpaHndeHHoi 2. HeoOXxonumMo Takke y4yecTb, YTO Mbl CPaBHMBAE€M YEJIOBEKAa C COBPEMEHHOMU
MAaIlIMHOMU, HE 3Has, KAKUMH CTaHyT MaIlIMHBI Oy TyIIero.

Wutepecyromnye OMOHMKY 3aKOHOMEPHOCTH B KHUBOW TMPUPOJE, B OTIUYHE OT YHCTO
OMOJOTUYECKHUX WIM OMOXUMHYECKHUX MPOIECCOB, MOKHO Ha3BaTh TEXHUYECKUMHU.

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

HecomHeHHO, 4YTO mpoIlecC HCIONB30BaHUS D3THUX CPEACTB — IMPOLIECC TBOPUYECKUH,
IPUCIOCOOISIOMUI U3BECTHBIE 3aKOHOMEPHOCTH >KUBOM 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
MaTeMaTh4yecKas JOTMKa — OJHO U3 CPEICTB, MO3BOJIAIOLIMX CBA3BIBATH B KOJIUYECTBEHHBIX U
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Ka4eCTBEHHBIX OTHOIICHUAX SIBJICHUS JKUBOM nNpUpoOdbl C SAIBJICHUAMU B TCXHUKC U B ApXUTCKTYPC.

Maremaruueckast JJOTHKa, pOJIOHAYAIbHUKOM KOTOPOU CUMTAETCsd APUCTOTENb, IIPEICTABIISAET
co0o0i MareMaThyeckoe CHMBOJHM3UPOBaHUE (OPM YEIOBEUYECKOIO0 MBIIUICHUS — CYXICHHI,
YMO3aKJIIOUYE€HNUH, CUIIJIOTU3MOB.

\

et R R D

Puc . 2. Hekoropsle pe3ynbTaThI TEXHUYECKON OMOHMKH a -
NOUCKU 2UOPABTUYECKUX POPM 8 HCUBOU NPUpoOe OJisi CMPOUMenbCmea No080OHbIX annapamos

; 6 — moodenuposanue  Kodcu oenvgpuna ;| A —cmpykmypa Kodxcu oenvghuna 6 paspeze (1 —
snuoepmuc ;2 — HAPYICHBLIUCAOU KOdHCU ;3 — GHYMPEHHUI CI0U Koxwcu ;4 — 2yo-
yamoe sewecmao ); b — uckyccmeennas mooens kodicu oenvuna (1 u 3 — ciou monKoi pe3unsl ;
2 — moJacmas pe3uHa : 4 — dcecmras OCHO8A , Hanpumep cyoHo ;| 5 — @blCmynbl )

HasBanue xuBoro opranmnsma CBolicTBa WK CTPOEHUE KUBOTO
OpraHHu3Ma, HCII0JIb3YEMBIE YEIIOBEKOM

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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IlepeyeHb y4eOHBIX U31aHUI, HHTEPHET - PECYPCOB, 10NOJHUTEIbHOMN
JINTEPATYPHI

OCHOBHbBIE UCTOYHUKH!
1. Xapuenko, JI.H. CoBpeMeHHast KOHLIETIINS €CTECTBO3HAHUS: KYPC JICKIIHH /
JI.H. XapueHnko. -
M.; bepmun: Hupexkr-Menua, 2019. - 329 c.: un. - bubmuorp.: c¢. 302-307. -
ISBN 978-5-4475-
4817-9; To xe [DnexTpoHHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375323 OBC
2. Topocsn, B.I'. Konuenuuu cOBpeMEHHOTO €CTECTBO3HAHMS : YdeOHOe
nocobue / B.T'.
Topocsn. - M.; bepnun: upekr-Menua, 2019. - 282 c. - bubmuorp.: c. 266-
270. - ISBN 978-5-
4475-2561-3; To xe [DnexTponHsii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=363008

3.Crapony01ieB B.A. EcrecTBO3HAaHUE. CoBpeMeHHbBIE KOHIICIIIINH
[DneKTpOoHHBIN pecypc]:

yueoHnoe nocobue mna CIIO / B.A. CrapoayOiueB. — DIEKTPOH. TEKCTOBBIE
JaHHbIE. —

Caparos: I[lpodobpazoBanue, 2019. — 332 c. — 978-5-4488-0014-6. —
Pexum nocryna:

http://www.iprbookshop.ru/66386.html

JIOTIOTHUTEThHBIC ICTOYHUKH:

1. MamkoBa C.B. EcrectBoznanue (boranuka. 30o0m0rus) [DAEKTpOHHBIN
pecypc]: yueOHoe

nocodbue / C.B. MamkoBa, E.W. PynHsHckag. — DIJIEKTPOH. TEKCTOBBIE
nanable. — Caparos:

By3oBckoe oopazoBanme, 2020. — 134 ¢. — 2227-8397. — Pexum noctyna:
http://www.iprbookshop.ru/29301.htm

2. Pribanos, JI.b. Konteniuy coBpeMEHHOTO €CTECTBO3HAHUS : y4eOHOE
noco6ue /

JL.b. Pe16anos, A.Il. Cagoxun. - M.: FOnuTu-Jlana, 2020. - 415 c. - ISBN 978-
5-238-01688-7;

3.MxonnukoBa, H.!. Konneniuu coBpeMEHHOTO €CTECTBO3HAHUS: yueOHOe
nocobue / H.W.

HxonnukoBa. - M.: FOuuTH-/lana, 2019. - 287 c. - ISBN 978-5-238-01421-0;
HHTEpHET UCTOUYHHUKH:

www.elementy.ru — caiiT «QeMeHTBI O0JIBIION HAYKU. DHITUKIIOTIC U
http://ru.wikipedia.org/wiki - UatepueT-3H1IMKIONE MU testpilot.
http://www.nkj.ru — caiit xyprana «Hayka 1 )KU3Hb.
http://www.znanie-sila.su — caiit xypHana «3HaHUE — CHIIaY.
http://technicamolodezhi.ru — caiit xypHana « TexHHKa — MOJIOICIKNY.
http://www.popmech.ru — caiit xyprana «IlonmyaspHas MEXaHHKa.
http://ihst.ru — caiit UncTutyTa ncTopun ecrecTBo3HaHus U Texuuku um. C.1.
Basunosa PAH (MUET PAH)
http://vivovoco.rsl.ru/VVIJOURNAL/VV_VIET.HTM - caiit  KypHaia
«Bompocsl
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http://biblioclub.ru/index.php?page=book&id=375323
http://biblioclub.ru/index.php?page=book&id=363008
http://www.iprbookshop.ru/66386.html
http://www.iprbookshop.ru/29301.htm

UCTOPHU €CTECTBO3HAHUS U TEXHHUKH.
http://naturalscience.ru — caiit «EcrectBo3Hanue. CripaBOYHHUK €CTECTBEHHBIX
HAYK.
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