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1. MOSICHUTEJIBHASA 3AIIMCKA PABOYEN ITPOTPAMMBI YYEBHOI'O ITPEJIMETA
ECTECTBO3HAHHME

1.1. O6aacTh NpUMEHEHHsI POTrPaMMBbI

Pabouast nporpamma y4yeOHoro npenmera «EcTecTBo3HaHHME» peau3yercsi B Mpeleiax OCHOBHOM
npodecCHOHATBHONH 00pa30BaTENbHON MHPOTPaMMbI  CPEAHEro MPOPECCHOHATBHOIO  00pa30BaHUs
(mporpaMMbl  TTOATOTOBKH  CIICIIMAIUCTOB CPEIHEro 3BEHAa) B COOTBETCTBUU ¢ DenepanbHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpeaHero oodmiero obpaszoBaHuss u deneparbHbIM
TOCYJIapCTBEHHBIM  00pa30BaTEIbHBIM CTAaHAAPTOM CpEIHEro MpodecCHOHANIBHOr0 00pa3oBaHus,
NPUMEPHOM OCHOBHOW  00IIe00pa3oBaTeNbHOW MPOrPaMMOM  CpeaHero oOmero oOpa3oBaHWS,
0JIOOPEHHOM pENICHHUEM Y4eOHO-METOIUYECKOTO O0BEIUHEHHUs O0IIero o0pa3oBaHUs, MPOTOKOI OT 28
nronst 2016 roma, Ne2-16-3.

Conepxkanre pabodell MporpaMMmbl y4eOHOTO MpeaMera pa3padoTaHO € YYEeTOM IOydaeMOin
cnenuanbHocTh 49.02.01 «Dusndeckas KyJabTypar».

PaGouass mporpamMma y4eOHOro mpeaMeTa MOXKET ObITh HCIOJIb30BaHA B 00pa30BaTEIbHBIX
OpraHu3alUsaX CpeIHEro NPO(PECCHOHATBHOTO O0pa30BaHMs, PEATU3YIOIMUX IPOTPAMMBI  CPEIHETO
o01mrero oOpa3oBaHusI.

1.2. O6mas xapakTepucTHKa y4eOHOr0 mpeaMera
EctecTBo3HaHMe — Hayka O SIBIEHMSX M 3aKOHaX Npupoibl. COBpEeMEHHOE €CTECTBO3HAHUE
BKJIIOUAET MHOXECTBO €CTECTBEHHO-HAYYHBIX OTpaciieif, U3 KOTOPBIX Hanboyiee Ba)KHBIMU SBIISIOTCS
¢dusnka, xumus U Ouosorusi. OHO OXBATHIBACT NIMPOKUN CIIEKTP BOIPOCOB O Pa3HOOOPa3HBIX CBOWCTBAX
00BEKTOB MPUPO/IbI, KOTOPHIE MOKHO pACCMATPUBATh KaK €IMHOE LIETIOE.

EcTtecTBeHHO-Hay4YHblE 3HAHUS, OCHOBaHHbIE HAa HMX TEXHOJIOTUH, (POPMUPYIOT HOBBIM 00pa3
KU3HU. BpICOKOOOPa30BaHHBIN YENIOBEK HE MOXKET AUCTAHLMPOBATHCA OT (yHIaMEHTAIbHBIX 3HaHUN 00
OKpY’KalOIIeM MHpE, HE PUCKYS OKa3aThCs OECIIOMOIIHBIM B MpodeccHoHaNbHOM AestenpHocTh. JItoboe
NEPCIeKTUBHOE HAMpaBlICHUE JEATEILHOCTH 4YelOBEKa MPsIMO WJIM KOCBEHHO CBS3aHO C HOBOM
MaTepuaibHOW 0a30i1 1 HOBBIMU TEXHOJIOTHSIMH, U 3HAHUE X €CTECTBEHHO-HAYYHOM CYITHOCTH — 3aKOH
ycnexa.

EcrecTBO3HaHMe — HeoThbeMJIEMas COCTABIAIOIIAA KyJIbTYpbl: OINpEAeNsis MHUPOBO33pEHUE
YeJ0BeKa, OHO NPOHMKAeT M B TYMaHMTapHylO cdepy, U B OOIIECTBEHHYIO >XU3Hb. ParroHanbHBINA
€CTECTBEHHO-HaY4YHbI MeTOJl, C(GOPMHUPOBABIIMKCA B paMKax €CTECTBEHHBIX HayK, oOpa3yer
€CTeCTBEHHO-HAYUHYIO KapTHHY MHpa, HeKoe 00pa3Ho-puiiocopckoe 00001IeHne HayYHbIX 3HAHNH.

B mpodeccuonanbHbIX 00pa3oBaTeNbHBIX OpraHU3aLUAX, PpPEaTU3yIOIMIMX 00pa30BaTEIbHYIO
nporpaMMmy cpeaHero oomiero odpaszoBanust B mpenenax ocBoenust OITOIT CITO na 6a3e OCHOBHOrO
oOmiero oOpa3oBaHMs, W3y4yaeTCcsl MHTETrpUpOBaHHass YyuyeOHas jucuuiuiMHa «EcTtecTBo3HaHMe»,
BKJIIOYAIOLIasi TPU pa3zenia, 00J1aatole OTHOCUTENIbHON eJI0CTHOCThI0 — «Meramup», «Makpomup»,
«MHUKpOMUP» — UTO HE HapylIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOI0 00pa30BaHUs CTYACHTOB.

ITpu ocBoenun mnpodeccuit CIIO u cnemmansHocTeit CIIO  rymanutapHoro npoduis
MpoEeCCHOHAIBHOTO 00pa30BaHUsl €CTECTBO3HAHME H3ydaercs Ha 0azoBoM ypoBHe DPI'OC cpemnero
o011ero o6pa3oBaHus ¢ yY4ETOM CIELU(PHKH OCBaMBaeMOM MPO(ECcCHH.

OTO BBIpa)KaeTcsi B COAEpPKAaHMM OOYYEHHs, KOJIMYECTBE YacOB, BBIJIEISIEMbIX Ha HU3y4YECHHE
OTJIENIBHBIX TEM MPOTPAMMBI, TTIYOHMHE UX OCBOEHHS 00YUYaIOIIMMUCS, 00beMe U XapaKTepe MPaKTUYECKUX
3aHSTHI, BUJaX BHEAYIUTOPHOIN CaMOCTOATEIbHON PabOTHI CTYIEHTOB.

B mpornecce peanuzanuu copepikanusi yueoHoro npeamera «EctecTBo3HaHME» 3HAYMMO M3y4YCHHE
pasznena «®duszuka», KOTOPbI BHOCUT CYIIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHH 00 OKpPYXKalOIeM MHUpE.
OTOT pas3fen SBISETCS CUCTEMOOOPA3YIOUIMM JUIsl APYTHX pa3fesioB y4eOHOro mpeaMeTa, MOCKOJIBKY
¢duznyecKne 3aKOHBI JIEKAT B OCHOBE COJEPKaHUS KypCOB XUMUU U OMOJIOTHH.

[Tpu u3yuennn yyeOHOro MaTepHaia Lenecoo0pa3Ho aKIEHTHPOBATh BHUMaHUE OOYUaIOIIMXCS Ha
JKU3HEHHO BaXKHBIX OOBEKTaX MPHUPOJALI W OpPraHW3Me deloBeka. JTo Tuapocdepa, atMmochepa u
O6uocdepa, KOTOpbIE PACCMATPUBAIOTCS C TOYKU 3PEHHMSI XUMUUYECKHX COCTaBOB U (PM3MYECKHX CBOWCTB,
UX 3HA4YCHMS JJIs SKU3HENESATEeNIbHOCTH JIIOJIEH, 3TO COJAEpaHHe, OCBELIalollee poJib Ba)KHEHUIINX

4



XMMHYECKHX D3JEMEHTOB B OpraHHM3ME 4EJOBEKa, BOINPOCHI OXPaHbl 3/I0POBbs, NPOPHIAKTUKU
3a007€eBaHU M BPEOHBIX NPUBBIUEK, TIIOCIEACTBUN H3MEHEHHsI CpeAbl OOWTaHMs dYeJoBeKa s
YeJI0BEUECKON UBUIIM3ALMU. 3aMETHOE MECTO B COAEP)KaHUM YUeOHON NUCLUIUIMHBI 3aHUMAET y4eOHbIN
MaTtepuajg, He TOJbKO (OPMHUPYIOLIMA E€CTeCTBEHHO-HAYYHYI0 KapTUHY MHpa y CTYAEHTOB, HO U
PACKPBIBAIOLIMI MPaKTUYECKOE 3HAUYEHUE €CTECTBEHHO-HAayuYHBIX 3HAHUH BO Bcex cepax KU3HU
COBPEMEHHOT0 00IIeCTBa, B TOM YHCIIE B TYMaHUTApHOU cepe.

B nenom yueOHsbIi npeamer «EcTecTBO3HaHUE», B COJIEPKAHUM KOTOPOH BEIyLIMM KOMIIOHEHTOM
SBIISIOTCS. HAYYHbIE 3HAHUS W HAY4YHBIE METOJbI MO3HAHMSI, MMO3BOJISIET CPOPMUPOBATH Yy OOYHYAIOLIMXCS
LIEJIOCTHYI0O €CTECTBEHHO-HAY4YHYIO0 KapTUHY MHpa, MNPOOYIUTh y HUX 3MOLUOHAIBHO-LIEHHOCTHOE
OTHOLIEHHE K U3yYyaeMOMY MaTepuaily, TOTOBHOCTh K BBIOOpY JeHcTBUH  OmpeneneHHOH
HalpaBJIEHHOCTH, yMEHHUE KPUTUYECKH OLIEHUBATh CBOU U Uy>KUE JAECHCTBHS U OCTYIIKH.

WuTerpupoBaHHOe cojaepkaHHe y4eOHOro MIpeaMeTa IO03BOJISET MPEroJaBaTeNi0 €CTECTBEHHO-
Hay4YHOI'O LMKJAa OpPraHU30BaTh KayeCTBEHHOE H3Y4YEHHE EeCTECTBO3HAHMSA, MCIIOJb3Yys HMEIOIINEecs
YacTHBIE METOAMKH IpEroAaBaHusi npeaMera. M3ydenue oOrieoOpa3oBaTebHOTO y4eOHOTO HMpeaMera
«EcTtecTBO3HaHME» 3aBeplLIaeTCs IOJBEAECHUEM MTOroB B ¢opMme Iub(depeHIUpOBaHHOIO 3adera B
paMKax IMpPOMEXYTOYHOW aTTecTalluu CTYIEHTOB B mpouecce ocBoeHust ocHoBHou OIIOIT CIIO c
nosrydyeHueM cpenaHero obmero odbpazosanus (IITIKPC, ITIICC3).

1.3. MecTo mnpeamera B CTPYKType OCHOBHO#H mpogeccuoHa/bHOI 00pa3oBaTebHOM
nporpamMmbl: 0a30BbIii yueOHBIM Tpeamer (MO BBIOOPY M3 00S3aTEIBHBIX MPEIMETHBIX 00JacTei)
00111e00pa30BaTEIILHOTO IHKJIA.

1.4. Hean um 3anayu mnpeaMera — TpeOOBaHMS K IJIAHHPYeMbIM Pe3yJabTaTaM OCBOEHHS
npeaMera:

Copepxanue nporpamMmmsl « EcTecTBo3HaHME» HAMPaBICHO HA TOCTHKEHUE CIEAYIOMINX LIeTei:

* OCBOCHHE 3HAaHUH O COBPEMEHHOH eCTECTBCHHO-HAYYHOW KAPTHHE MHUpPA M METOJax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoliee BaXHBIMU HJIESIMU U JIOCTHXKEHUSMHU €CTECTBO3HAHUSA,
OKa3aBIITUMU OIPEJICTISIONICe BIUSIHNE Ha PA3BUTHE TEXHUKH W TEXHOJIOTHIA,

* OBJAJCHHE YMEHHUSIMH TIPUMEHATH TIONy4YeHHbIE 3HAHUS Ui OOBSICHEHHs SBICHHM
OKPYXAarOIIero MUpa, BOCIPUATHS HHPOPMAIIMH €CTECTBEHHO-HAYYHOTO U MPO(eCcCHOHATEHO 3HAYMMOTO
COJIEpKaHUsl; Pa3BUTHE WHTEIUIEKTYallbHBIX, TBOPUECKUX CIIOCOOHOCTEH M KPUTHYECKOTO MBINIICHUS B
XOZIe¢ IPOBENCHMS MNPOCTEHIIMX HCCIEAOBAHUM, AaHANW3a SBJICHWM, BOCIHPUATHS W HWHTEPIPETALHU
€CTeCTBEHHO-HAY4YHOI WH(OpMAIINU;

* BOCIIMUTAHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS 3aKOHHOW MPUPOABI W HCIIOIH30BAHUS
JTOCTHIKEHHUI €CTeCTBEHHBIX HAYK ISl pA3BUTHS IMBUIU3AIIMU U MOBBINICHUS Ka4yecTBa KU3HU;

* TPUMCHEHHE €CTCCTBCHHO-HAYYHBIX 3HAHWA B TPOPECCHOHATBHONW JIEATEIHHOCTH H
MOBCEIHEBHON  JKM3HM Jyia  o0ecrieyeHus  O€30MacHOCTH  KU3HENESATENbHOCTH, TPaMOTHOTO
WCTIOJTb30BaHUsI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 3JIOPOBBSI, OKPYKAIOIIEH CPEIbl.

B mporpamMmy BKIIIOUEHO WHTETPUPOBAHHOE COJEp)KaHUE, HAMpPaBICHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB OOIIMX KOMMETEeHIMH, HeoOxoauMbIx miisa kadecTBeHHOTO ocBoeHusi OITIOIT CIIO na 6aze
OCHOBHOTO 001Iero o0pa3oBaHHs C TOJNYYEHHEM CpeAHero oO0Iero o0pa3oBaHUs; MPOTPaAMMBbI
MOJITOTOBKHA  KBATH(DHIIMPOBAHHBIX pa00YMX, CIyXKallWX; TPOrPaMMbI TOJATOTOBKH CHEIIHAUCTOB
cpennero 3seHa (I[IITKPC, ITIICC3).



IlnanupyemMble pe3y/JibTaThl 0CBOEHHS Y4eOHOI0 MpeMeTa

TpedoBanus k pesyibraTaMm (mo ®IroC
C0O0)

ILiianupyemble pe3yJbTaThl H3y4YeHUsI MpeAMeTa

JImuHoc
THbIE
pe3yabT
aThbl

JIn4HOCTHBIE PE3YBTATHI JOJKHBI OTPAXKATh!

- POCCHHICKYI TpaXXIaHCKYI HACHTHYHOCTb,
NaTpUOTU3M, YBAXXEHHE K CBOEMY Hapoxy,
YyBCTBA OTBETCTBEHHOCTH Tiepen PoauHoM,
ropIocTd 3a CBOM Kpai, cBowo Poauny,
MPOIJIOE M HACTOSALIEE MHOI'OHALMOHAJIBHOIO
Hapoja Poccum, yBakeHHE TIOCYIapCTBEHHBIX
CUMBOJIOB (Tep0, ¢urar, TMMH);

- TPaXJAHCKYI0 IO3ULIMI0 KAaK AKTHBHOIO H
OTBETCTBEHHOTO YIEHa POCCHHCKOTO 00IIecTBa,
OCO3HAIOILEr0 CBOU KOHCTUTYLIMOHHBIE NIpaBa U

00s3aHHOCTH, YBaKAIOLIETO 3aKOH u
MPABOIMOPSIIOK, 0071a/1a1011Er0 YYBCTBOM
COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
HpI/IHI/IMaIOIlIeFO TpaI[I/II_[I/IOHHLIe
HaI[MOHAJIbHBIE U 0011eYeI0BeYeCKre
FyMaHHCTH‘IeCKI/Ie nu }:[eMOKpaTI/I‘-IeCKI/Ie
LEHHOCTH;

- TOTOBHOCTh K chyxeHutro OTedecTBy, ero
3alIKTE;

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOUIECTBEHHOH NPaKTHKH,
OCHOBAaHHOTO Ha JAMAJOre KYJBTYp, a TaKKe
pa3nuyHbX (OpM OOIIECTBCHHOTO CO3HAHHS,
OCO3HAaHHE CBOEr0 MECTa B IIOJIUKYJIBTYPHOM

MUDE;
- c(hOpMHPOBAHHOCTH OCHOB CaMOpAa3BUTHUSI U
CaMOBOCTIUTaHUS B COOTBETCTBUHU c

00IIeYeTOBEYECKIMH [IGHHOCTSIMU M HJIealaMHy
TPaXIAHCKOr0  0OINecTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHON, TBOPUECKOH
Y OTBETCTBEHHOM JEATEIbHOCTH;

- TOJIpAHTHOE CO3HAaHWE M IIOBEJCHHE B
HNOJIMKYJIBTYPHOM ~ MHUpe, TOTOBHOCTb  H
CHOCOOHOCTh BECTH JAMAJOr C  JIPYyTUMHU
JJIOAbMHU, JOCTUIraThb B HCEM B3aMMOIIOHUMAaHUWA,
HaXOJUuTh 06H_II/Ie eI U COTpYyAHUYATh IS UX

JIOCTHOKEHUS,
- CIIOCOOHOCTh TMPOTHUBOCTOSTH  HICOJIOTHH
SKCTpEMHU3Ma, HAlIHWOHAIM3Ma, KCCHO(POOHH,
JTUCKPUMUHAITII 1o COIaJIbHBIM,
pPEUTHO3HBIM,  PAacoOBBIM,  HAIOHAIBHBIM
MpHU3HAKaM " IPyTAM HEraTHBHBIM

COIMAJIbHBIM SIBJ'IeHI/ISIM;

- HaBBIKM COTPYAHHUYECTBA CO CBECPCTHHUKaMHU,
JACTbMU MJIAAIIEro BO3pacTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOLIECTBEHHO IIOJIE3HOM,
y4eOHO-HCCIIeI0BATENLCKOM,  MPOEKTHOW |
JPYTHX BUAAX IEATEILHOCTH;

- HpPaBCTBEHHOE CO3HAHWE W IIOBEJCHHE Ha
OCHOBE YCBOEHHUS 0011IeUeIIOBEYECKUX
LIECHHOCTEH;

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B
TOM YHCJIe caMO0Opa30BaHUIO, HA TMPOTHKCHUN
BCEH JKU3HH, CO3HATCIBbHOC OTHOUICHHUE K
HETIPEphIBHOMY OOpPa30BaHUIO KaK YCIIOBHIO
YCIIEIIHOM npodeccnoHaTbHOM u
00IIIECTBEHHON IS TEIHHOCTH;

[Tnanupyemble TUYHOCTHBIE PE3yIbTATHI:

- YyBCTBO TOPJOCTH ¥ YBAXXCHUSI K UCTOPHH U JOCTHXECHUSIM
OTEYECTBEHHON XMMHUYECKON HAYKH;

- XMMHYECKH TPaMOTHOE IIOBEJECHHE B NPO(ECCHOHATBHOU
JEATEIPHOCTH W B OBITY IpH OOpaIleHWH C XHUMHYECKHMH
BEIIECTBAMH, MaTepHaIaMH U TPOLIECCAMU;

— TOTOBHOCTbH K ITPOJOJDKEHHIO 00pa30BaHMS M IOBBIIICHUS
KBaTM(UKAIIU B n30paHHON npodeccruoHaIBEHOMN
JIEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIM XMMHYECKHX
KOMITETEHIIMH B 3TOM;

— yYMEHHME HCHOJB30BaTh JIOCTIDKEHHS  COBPEMEHHOM
XVUMHYECKON HayKd W XHMHUYECKHX TEXHOJOTHMH IS
TIOBBIIICHUSI COOCTBEHHOTO HMHTEIUICKTYalbHOTO PAa3BUTHSA B
BEIOpaHHOW PO EeCCHOHANBHOM JesITeTbHOCTH

- OCO3HaHWE 3HAYCHUS TEOPETHUYECKUX 3HAHWU 10
€CTECTBO3HAHUIO IJISI IIPAKTHUECKOI IeATeIbHOCTH YeIOBEKa




- ICTETHYECKOE OTHOLICHHE K MHUPY, BKIIOYAs
JCTETUKY ObITa, HAYYHOrO M TEXHHYECKOTO
TBOPYECTBA, cropTa, OOIIECTBEHHBIX
OTHOUIEHHUI;

OPHHATHC U peau3alliio [IEHHOCTEH 310pOBOTO
u Oe3omacHoro obpasa »KHM3HHU, OTPEOHOCTH B

(huznaeckomM CaMOCOBEPIIICHCTBOBAHHH,
3aHATHUAX CIOPTHBHO-037J0POBUTEIHHON
JIeSITeTTFHOCTEIO, HENPUATHE BPEIIHBIX
MIPUBBIYEK: KypeHHs, YIOTPEOICHUS alKOTOIs,
HapKOTHKOB;

OepexHOe, OTBETCTBEHHOE W KOMIICTEHTHOE
OTHOIIICHHE K ¢dusnveckomy u
MICUXOJIOTHYECKOMY 3JI0pOBBIO, Kak

COOCTBEHHOMY, TaK W JPYTHX JIIOJCH, YMEHHUC
OKa3bIBaTh MEPBYIO IOMOIII;

- OCO3HaHHBIA BbIOOp Oyxmymied mpodeccun u
BO3MOXKHOCTEH  peayiM3alldd  COOCTBEHHBIX
SKM3HEHHBIX IIAHOB; OTHOIIIEHHE K
npodeccnoHaTLHOM EITENLHOCTH KakK
BO3MOXXHOCTH YYacTHS B PCIICHUH JUIHBIX,
00IIIECTBEHHBIX, rOCyJapCTBEHHBIX,
o0IIeHaIMOHATBHBIX TPOOJIeM;

- c(hOpMHUPOBAHHOCTH 9KOJIOTUYECKOTO
MBIIUIEHNS, MTOHUMAHUS BIUSHMS COLMAILHO-
SKOHOMHUYECKHUX TPOIECCOB Ha COCTOSIHHE
MIPUPOTHOM u COILMAJIbHOU Cpensl;
nproOpeTeHne OMBITa 3KOJIOrO-HalpaBIeHHON
JIEATEILHOCTH;

- OTBETCTBEHHOE OTHOIIEHHE K CO3JAaHHIO
CeMbH HAa OCHOBE OCO3HAHHOTO TPHHSITHS
LIEHHOCTEN CEMEMHOM KU3HU.

Metanp
eIMeTH
ple

MertanpenmeTHbie pe3yIabTaThI
OTpaXarTh:

-YMEHHE CaMOCTOSITEIIFHO OIpPEAEIATh IIeIH
JIeITeIILHOCTH n COCTaBIIATh TUTAHBI
JIESITETIBHOCTH; CAMOCTOSITETIFHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh u KOPPEKTUPOBATh
JIeSITETIbHOCTD; MCIIOJIB30BAaTh BCE BO3MOXKHEBIE
pecypchl AN AOCTHXKEHHS  ITOCTaBJIEHHBIX
Heneldl W peanu3allid IUIAHOB JIEATENIbHOCTH;
BBIOMPATh YCIENIHbIE CTPATeTHH B Pa3JIMUHBIX
CHUTYaISIX;

-yMeHHE MIPOJYyKTUBHO o0maTbest u
B3aUMO/ICHICTBOBAaTh B IIPOLIECCE COBMECTHOU
JIeATEIIbHOCTH, YYWTHIBATh MO3UIHUH APYTHX

JOJIDKHBI

YYaCTHUKOB JIeATENbHOCTH, 3¢ PEeKTHBHO
paspenatb KOHQIUKTHI;

-BJIaJICHHUEC HaBbIKaMH HOSH&B&TGHBHOﬁ,
y4eOHO-HCCIIeT0BATENbCKON u TIPOEKTHOM
JACATCIBbHOCTH, HaBbIKaMH pa3pCiICHUs
mpoOyieM; CHOCOOHOCTh H  TOTOBHOCTH K

CaMOCTOSITEJIBHOMY IIOUCKY METOJOB PELICHUS
IIPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHbIX
METOJOB II03HAHH;
-TOTOBHOCTb u
CaMOCTOSITENIbHOI

MO3HABATEIbHOW  JEATENBbHOCTH,  BJAfICHUE
HaBbIKAMU [OJIy4YEHUs HE0OX0ANMOH
nHQOPMALIMK W3 CJIOBapedl pa3HBIX THIIOB,
YMEHHE  OpUEHTUPOBATbCS B  PA3JIMYHBIX
HCTOYHHUKAX uHpOpMannH, KPUTHUYECKHU
OIICHMBATh M MHTEPIPETUPOBATh HHPOPMAIHIO,

CIIOCOOHOCTH K
nHpopMannoHHo-

[lmaHNMpyeMbIe MeTanpeIMETHBIC PE3yIbTATHI:

MP-1. ucnonb3oBaHue YMEHUN U HABBIKOB Pa3jIMYHbIX BUIOB
MMO3HABATENEHOW JIEATEIFHOCTH, NPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHHA (CHCTEMHO-WH(pOPMAIMOHHBIA aHaJH3,
MOJETUPOBAHUE) ISl  M3YyYEHUS  PAa3IMYHBIX  CTOPOH
OKpY>Karolleil 1eCTBUTEIbHOCTH;

MP-2. ucCnonb30BaHWE  OCHOBHBIX  HMHTEJUIEKTYyaJIbHBIX
omepanuii: (OpMyIMpPOBaHHWE THUIOTE3, AHAIU3 W CHHTE3,
cpaBHeHHMe, 0000IeHHe, cHUCTeMaTu3alus, BbISIBICHUE
MIPUYHHHO-CJICICTBCHHBIX CBSI3€H, TIOUCK aHAJIOTOB;

MP-3. yMeHHE TeHepHUpOBaTh UJICH H OIPEICIITh CPEICTBA,
HEOOXOAUMBIC IS X peaTu3alliu

MP-4. TIlpuoOpereHHe OMBITA CaMOCTOSATEIHFHOIO TIOHMCKA,
aHamu3a W orOopa mH(popMamum B oOiacTH Oe30macHOCTH
KU3HEIEATCTPHOCTH € HCIONB30BAHHEM  Pa3IHYHBIX
HUCTOYHUKOB M HOBBIX HH(DOPMAITHOHHBIX TEXHOJIOTHIA;

MP-5. ymenue omnpenensiTh UEIH WU 3aJaddl JEATEeIbHOCTH,
BBIOWpPATh CPEACTBA peamu3alliy LEJI W MPUMEHSITh WX Ha

TIPaKTUKE;

MP-6. ucnonb30BaHWE  PA3NUYHBIX ~ HMCTOYHWUKOB  JIA
TIOJTy9IEHUS XUMHUYECKOMN nHpOpMaInH, IMOHUMAaHUeE
3aBHCUMOCTH  COJCpXKaHHAA ©  (POPMBI  IMPEICTABICHUSI

nH}opManuy ot 1exIel KOMMYHHUKAIH U aJpecaTa.




MOJIy4aeMyI0 U3 pa3JIMuHbIX UCTOYHUKOB;
-yMEHHE HCIIOJIb30BaTh cpexacTBa
MHQOPMALMOHHBIX M  KOMMYHHKAIMOHHBIX
texHosmoruit (manee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPTraHM3allMOHHBIX 3aJad C coOIoJeHueM
TpeOoBaHMit SPTrOHOMHKH, TEXHUKA
0E30TMacHOCTH, THUTHEHBI, PECypcocOCpeKeHHS,
NMPaBOBBIX M JTHYECKUX  HOPM, HOPM
MHPOPMAITMOHHOK 0€30ITacCHOCTH;

-yMEHHE OIpeNeNiaTh HasHaueHHe W (QYHKIUU
Pa3IMYIHBIX COIMATIFHBIX HHCTUTYTOB;

-yMEHHE  CaMOCTOATENLHO  OIIEHMBAaTh U
MPUHUMATH peueHus, OTIpeIeTISIFoLIHe
CTpaTeruio MOBEJCHUS, C YYETOM IPaKJaHCKUX
Y HPaBCTBEHHBIX IIEHHOCTEH;

-BJIJICHAE SI3BIKOBBIMU CPEICTBAMH - YMEHHE
SCHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY
3peHHs, WCIOJBh30BATh AJCKBATHBIC S3BIKOBBIC

CpeacTBa,
-BJIaICHUC HaBbIKaMH IM03HABaTCILHOM
ped)J'IGKCI/II/I KaKk OCO3HaHHus COBCpIIACMBbIX

IEHCTBUH W MBICIUTENBHBIX MPOIECCOB, HX
pe3yNbTaTOB U OCHOBAaHWM, TpaHUI] CBOETO
3HaHWSI W HE3HAHMs, HOBBIX IO3HABaTENbHBIX
3a/1a4 ¥ CPEJICTB UX TOCTHIKEHUSI.

IIpeame
THBIE
pe3yJbT
aThbl

TpeboBaHust K TPEAMETHBIM  pe3yJbTaTam
OocBOCHMA 0a30BOr0 Kypca €CTECTBO3HAHUS
JIOJKHBI OTPAXKATh:

1) chopMuUpOBaHHOCTH  IpPEACTABICHUI O
[EIIOCTHOM COBpPEMCHHOM €CTECTBCHHO-
HAYYHOH KapTHHE MHpa, O IPUPOJIE KaK eIUHOMN
[EIOCTHOW CHCTEME, O B3aHMOCBS3H UEIOBEKa,
OPUPOABI W OOIIECTBAa; O MPOCTPAHCTBEHHO-
BpPEMEHHBIX MacmTabax BeeneHHoI;

2) BUaJcHWEC 3HAHUSAMH O HamOoiee BaKHBIX
OTKPBITUSIX M JOCTIDKEHHsIX B 00JacTu
€CTECTBO3HAHMUS, IOBJIMSBIIMX Ha 3BOJIOIUIO
MpEACTaBICHUN O TPUPOAE, Ha pa3BUTHE
TEXHUKH U TEXHOJIOTHII;

3) chopMHPOBAHHOCTh YMEHHUS TMPHUMEHATH
€CTECTBEHHO-HAyUYHBIC 3HAHUS U OOBICHEHUSI
OKPY’KAaIOIINX SBJICHUH, COXPaHEHUS 3I0POBBS,

obecrneueHus 0e30IMacHOCTH
KU3HEACATETBHOCTH, OEPEKHOrO OTHOIICHHS K
pUPO/JIE, panroHaIbHOTO
MPUPOJIOTIONE30BAHUS, & TAKXKE BBIOJIHEHHS

POJIM IPAaMOTHOTO TIOTPEOUTENS;

4)  chOpMHUPOBAHHOCTH TPEIACTABICHHA O
Hay4yHOM METOJie TO3HaHUA MPUPOJABl U
CpeACTBaX M3Y4Y€HHs Meramupa, MakpoMupa u
MHUKPOMHMPA; BJIaJICHHE IPUEeMaMU €CTeCTBEHHO-
HAyYHBIX HAOJIOJCHUA, OIMBITOB MCCIIEIOBAHUI

U OUEHKUH  JIOCTOBEPHOCTH  IOJYYEHHBIX
Pe3yNbTaTOB,
5) BJIaJICHUE MOHATHWHBIM arrnapaTom

C€CTCCTBCHHBIX HAYK, MO3BOJIAIOIINM I[IO3HABATh

BbInycKHUK HAYYHTCS:

- IPUMEHITh NpaBWIa CHCTEMAaTHUYECKOW MeXAyHapoJIHOU
HOMEHKJIATYpBl KaK CPEJCTBa Pa3lIMuCHUs] U UACHTU(DHUKALUH
BEIIECTB II0 UX COCTAaBY U CTPOCHUIO;

- IIPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHWS XUMHUYECKHX
peaKknuii Ha OCHOBE 3HAHMH O THIIAX XMMHUYECKOH CBS3H B
MOJIEKYJIaX PEarcHTOB U NX PEaKIMOHHON CIIOCOOHOCTH;

- OOBSICHATH NPHYMHBI MHOTO0Opa3Hsl BEIIECTB HAa OCHOBE
OO0IIMX MpeJcTaBICHUH 00 MX COCTaBE U CTPOCHUH;

- COCTaBISITh MOJIEKYJSIDHBIE W CTPYKTYpHBIE (hopMyIIsl
OpPraHMYeCcKUX BEIIECTB Kak HocuTeleld HHPOpPMALMH O
CTPOCHUH BEIIECTBA, €r0 CBOHCTBAX M MPHUHAMIECKHOCTH K
OTIpeIeIEHHOMY KJIacCy COeIMHEHUH;

- BJaJeTh NpaBWIaMHK 0E30IacHOr0 OOpalleHHs C EAKHMH,

FOPIOYMMH M TOKCHYHBIMH  BEIIECTBAMH, CPEICTBAMHU
OBITOBOI XUMUMU;

- OCYWIECTBIISITH TMOMCK XUMHUYECKOW HH(POPMAIMU 10
Ha3BaHUSAM, WUAEHTH(UKATOpAM, CTPYKTYpPHBIM (opmyram
BEIIECTB;

- KPUTHYECKH OILIEHUBATh u HHTEPIPETHPOBATH

€CTECTBEHHOHAYUYHYI0 HMH(OpMALHMIo, COJEpXKaIIylocs B
COOOLIEHMAX CPEACTB MaccoBOil HHGpOpMamuH, pecypcax
WnuTepHeTa, HAyYHO-TIOMYJIAPHBIX CTAaThsIX C TOYKH 3PEHUS
€CTeCTBEHHOHAYYHOW KOPPEKTHOCTH B MEJSX BBIIBICHUS
OmMOOYHBIX CYXIEHHH # (OPMHPOBAHUS COOCTBEHHOMH
MTO3UIINH;

- TPEACTaBIATh IYTH peIIeHUs TI00aIbHBIX MpobieMm,
CTOSIINX nepen 4eJI0BEYECTBOM: JKOJIOTUYECKHUX,
JHEPreTUYECKUX, CBIPEBBIX, U POJIb E€CTECTBEHHBIX HAYyK B
PELIeHNH 3TUX TPOOIIEM.

BbINyCKHHK /10/1%€H 3HATD:

MHp, YYacTBOBaTb B  JHUCKYCCHSIX IO | - CMBICH IIOHATHH: €CTECTBCHHOHAYYHBIH METOJ| MO3HAHMS,
€CTECTBEHHO-HAYYHBIM BOIIPOCAM, | NMEPUOANYECKUA 3aKOH, XHMHYECKas CBA3b, XHMHYECKas
UCIIOJIb30BaTh pasinyHbIe HCTOYHMKHU | peakuusi, MaKpoMoJjeKylsia, OelloK, Karamu3atop, (epMeHT,
nHpOpPMAMU AT TOATOTOBKM COOCTBEHHBIX | KileTka,  auddepennumanus  kiuerok, JHK,  Bupye,
paboT, KPUTHYECKH OTHOCUTHCA K COOOIICHMSAM | OMOJIOTHYECKass DJBONIONMSA, OWopazHOOOpasWe, OpraHu3M,
CMMU, coneprxaliiM HayIHYIO0 HHGOPMAIIHIO; TIOMYJISIIHS, 9KOCUCTEMA, ouocdepa, SHTPONHS,
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6) chOopMHUPOBAHHOCTh YMEHHII IOHHMATh
3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JIJIS
KaXJIOr0 4YeJOBEKa, HE3aBHCUMO OT €ro
npoeCCUOHATBHOM NEATCTBbHOCTH, Pa3UYaTh
(akTel W OIICHKH, CpaBHUBATh OIICHOYHEIC
BBIBOJIBI, BHUACTh HX CBS3b C KPHUTCPUAMU
OLICHOK U CBSI3b KPHUTEPHEB C OMpEIeICHHOU
CUCTEMOU LIEHHOCTEH.

CaMOOpraHu3alys;
- BKJI3J BEJIMKHMX YYEHBIX B (OPMHUpPOBAHHE COBPEMEHHOM
€CTECTBEHHO-HAyYHO! KapTUHBI MHpa.

BbInyCKHUK 10JI7KEH YMeThb:

- IIPUBOJUTD MPHUMEPHI SKCIIEPUMEHTOB U (M) HAOIIOICHUH,
000CHOBBIBAIOIIUX: aTOMHO-MOJIEKYJISIPHOE CTpOEHHE
BEIIECTBA, 3aBUCHMOCTH CBOICTB BEIIECTBA OT CTPYKTYpPBI
MOJIEKYJI, 3aBHCHMOCTh CKOPOCTH XHMHYECKOW DPEakIHh OT
TEMIIEpaTypbl U KaTalH3aTOPOB, KIETOYHOE CTPOCHUE KHUBBIX
opranusmoB, poab JHK kak HocuTens HacienCcTBEHHOU
nHpOpManny, 3IBOIIONUIO >KUBOW HPHUPOIBI, NPEBPALICHUS
SHEPruU U BEPOATHOCTHBIN XapakTep MPOLECCOB B KUBOU U
HEXXMBOM NpUpPOAE, B3aUMOCBSI3b KOMIIOHEHTOB IKOCUCTEME,
BIIMSIHUE I€ATEIBHOCTH YeJIOBEKa Ha 3KOCUCTEMBI;

- OOBSACHATH NPUKIAJHOE 3HAYCHHE BOXHEHIINX TOCTHKEHHUH
B 00JIACTH €CTECTBEHHBIX HAyK IUI: Pa3BUTHUS IHEPreTHKH,
TPAHCHOPTAa U CPEACTB CBA3M, MOIYYEHUS CUHTETHUECKUX
MarepuaioB C 3aJaHHbIMHA CBOﬁCTBaMH, CO3aaHHuA
OMOTEXHOIOTHH, JieueHHs WH(QEKIMOHHBIX 3a00JeBaHNnH,
OXPpaHbI OKpPY’KaIoLIeH Cpelpl;

- BBABUTATh THUIOTE3bl W MpEATaraTh IyTH HX IPOBEPKH,
JieTIaTh BBIBOJBI Ha OCHOBE SKCHEPHMEHTAJIBHBIX JaHHBIX,
MIPEACTAaBICHHBIX B BUJE Ipaduka, TaOIHIb! WM AUATrPaMMBbI;
- paboTaTh C  eCTECTBEHHO-HAy4YHOW  HH(pOpMaIueH,
conepxamieiics B coobmieHusx CMU, uHTepHeT-pecypcax,
Hay4HO-IIOIYJIIPHOM JIUTEpaType: BIaleTh METOIaMU IIOUCKaA,
BBIACTIATH CMBICIIOBYIO OCHOBY M OLHCHUBATH JOCTOBEPHOCTH
nHdopmauuy;

- HCIIOJIB30BaTh HpI/IO6p€TeHHI)Ie 3HaHUA W YMCHHA B
MIPAaKTHYECKOH AEATEIHPHOCTH 1 TIOBCEAHEBHOM JKH3HM JUISL:

- 0e30macHOr0  WCHOJB30BAaHUS  MaTepHajoB U
XIMHUYECKHUX BEIIECTB B OBITY;
- TpopWIAKTHKH  WH(EKIHOHHBIX  3a00JeBaHMI,
HUKOTHHOBOH, AJIKOTOJILHOM H HapKOTUYECKOMN
3aBUCUMOCTEI;
- OCO3HaHHBIX JIMYHBIX  JIEWCTBMM 1O  OXpaHe
OKpY>Karouiei cpeibl.
BBINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCS:
- BLINOJIHAMb Camocmosmenbhble 9KCNepuMeHmul,
packpuvieaiowjue NOHUMAHUE OCHOBHBIX eCMeCmMBeHHOHAYYHbIX
noHAmMull U 3aKOHO8, cobmoddas npasula 6e30NacHoU
pabomul;,  npedcmMasisimv — NOLYYEHHble — pe3Vabmamsl 8

mabauuHol, epaguueckoli U mMeKcmogou gopme; oeramo
6b1800bL HA OCHOBE NOJYUEHHBIX U TUMEPAMYPHBIX OAHHBIX;

— OCYWeCmeIANMb CaMOCMOSMENbHbIU YYeOHbI NPOeKm Ul
uccredosanue 8 001ACMU eCMEeCME03HAHUSA, GKIIOUARWUL
onpeodenenue memul, NOCIAHOBKY Yeau U 3a0a, 8bl0GUNCEHUEe
eunomesvl U nymeii ee IKCHEPUMEHMANLHOU NPOSEPKU,
npogedeHue SKCHePUMEHMA, AHATU3 e20 Pe3VaAbMAmos ¢

VUemoM — NOSPeutHOCmu — u3MepeHus,  (opMyauposanue
66160008 U NPEOCMAGIEHUE 20MO0BO20 UHPDOPMAYUOHHOLO
npooykma,

— HAXOOUMb 83AUMOCES3U MeNHCOY CIPYKMYpou u Qynxyuel,
NPUYUHOU U cledcmeuem, meopuell U akmamu npu aHaiuse

}’lp06.7leMHbl)C cumyauuﬁ u obocHosanuu NPpUHUMAEMDBLX
pemeHuL? Ha OCHoOe6€e ecmecmeeHHO-HAaA)Y4YHblX 3H(,ZHMMV,'
nokKasvleanisb 63AUMOCEA3b M@DfC()y obnacmamu

ecmecmeeHHbIX HayK.
- B03MOJICHOCHIL OCEOUMb NOHAMUUHBIL ANNApam no XuMuu,
Qusuxe u buonocuu.

1.5. PekomeHnayemoe K0JIMYECTBO YACOB HA OCBOEHHE MPOIrPaMMbl NipeMeTa:




MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocsi 162 4Jacos, B TOM 4HcCIe: 00s13aTEIbHON ayIUTOPHOU
yueOHoi1 Harpy3ku oOydvatomierocs 108 waco; camocrosiTenbHOM paboThl 00ydaromerocs 54 vaca.

2. CTPYKTYPA U COAEP KAHUE YYEBHOT O ITPEJIMETA
2.1. O0beM yueOHOro npeamMera ¥ BUJbl y4eOHOH padoThl

Buna yueOHoii padoThI Oovem uacos
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 162
Oo6s13aTes1bHAs AyIMTOPHAsA yueOHAs Harpy3Ka (Bcero) 108
B TOM YHCJIE:
71a00PATOPHBIE W MPAKTUICCKUE PAOOTHI 60
CamocrosiTejibHasi pa6oTa o0yuaruierocsi (Bcero) 54
Wrorosas arrecranus B hopme au¢depeHunpoBaAHHOIO 3a4ETa
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2.2. TemaTu4ecKHuil IVIAH U coJep:kaHne yueOHoro npeamera «EcrecTBo3HaHue)

HanmeHoBaHnue Copep:xaHue yuedHOTro MaTepHuaJia, JJabopaTopHble H MPaAKTHYECKHE O0bém OcHOBHBIE BH/IbI 1€SIT€IbHOCTH 00y4AIOIINXCS
pa3/iesoB U TeM PadoThI, cCAMOCTONATEIbHASA PadoTa 00yUarOIINXCsl, HHAUBUAYATbHbIE 4acos
NPOEKTHI.
1 2 3 4
Pa3znen 1 EcrecTBO3HAHUE M METO/IbI MO3HAHUSI MUPa
Tema 1.1. Jluunocmuvle pesyromanmol: OCO3HAHUE 3HAYCHUS TCOPETHUCCKUX 3HAHMA [0 €CTCCTBO3HAHUIO | -ITOKA3BIBAIOT, YTO €CTECTBO3HAHME — MEIOCTHAs Hayka. OOBSCHSIOT, 3a4eM JIIOIH
EcrecrBO3HaAHHE — JJIA HpaKTHHeCKOﬁ JACATCIIBHOCTH YCJIOBCKA. HayaJId U3y4yaTh PUPOLY.
COBOKYIHOCTD Tosnasamenvuvle VVJ]: Ananu3upoBaTh, CpaBHHBaTh, KilacCUpHUUIHPOBaTh M 0000maTh | _ JAI0T KPATKYIO XapaKTepHCTHKY IPEICTABICHH I TI0eil O IPHPOJIE OT KAMEHHOTO
HAYYHbIX 3HAHMH | TIOHATHS. BEKa JI0 COBPEMEHHEIX JIHEIA.
o npupoze. Pezynamusuvie YV/: CathCTOHTeHBHO 00Hapy)KMBaTh ¥ YOPMYIHPYIOT y4eOHYyI0 mpobuemy, | . .
OTIPEETAIOT el YUe6HO TeATETHHOCTH, BHIGHPATH TeMY TPOEKTA. H3JIAraloT OCHOBHEIE MONOXEHHA COBPEMEHHOH HAayYHOH KapTWHBI MHpa M
Kommynuxamusnvie YV/{: OTCTauBasi CBOIO TOUKY 3pEHMsl, IPUBOJAT apryMeHThI, nojrepsxkaas | NPUBOMAT HPUMEPEL BIUAHMA OTKPBITHU B usnKke Ha MpPOrpecc B TEXHHKE M
UX (haKTaMH. TEXHOJIOTMU NIPOU3BOJCTBA.
Conepxanue yueGHOro MaTepuajia 1
MexaHu3MBbl, UCHOJB3YEMBIE TIOABMH B J[pEBHEM MUpE, B CPEIHUE BEKa.
l'eouenTpuyeckas U rearMoUeHTpUYECKass CUCTEMbl MUpa. OCHOBHbBIE HAYKH
o npupone (hus3rka, XuMus1, OMOJIOTHS), X CXOACTBO M OTIMYHsA. MaTepusl.
CamocTosiTeJbHasi padoTa 1
PedepupoBanme: ucropus (QU3NKH, UCTOpUS OWOJOTHH, HUCTOPUS XUMHH,
ucTopus reorpaduu, UCTOPUS aCTPOHOMHHM. Bkian poccuiickux yu€HbIX B
pa3BUTHE ECTECTBEHHBIX HAayK. [IoMCK OTBETOB Ha BOIPOCHI 10 TEME
- paboTa ¢ OCHOBHBIM HCTOYHUKOM HHpopmarwmu [1], ctp.13, 3ananue 1-4.
Tema 1.2, Jluunocmuwle pesynomamol: 0ObEKTUBHO OIEHUBATH HH(YOPMAIIMIO O BENIECTBAX U XUMUYECKUX, | -BBICKA3BIBAIOT THUIIOTE3BI U OOBSCHEHHUsI HAOIIOMACMBIX SBICHHIN W Tpeiarath
IMNMPUYECKUI (usuyecknx nporueccax. MOJIENIHN SIBJICHUH
ypOBeHb Ilostasamenvivle  YV/I:  AHamsupOBaTh, CPaBHWBATE, KIaccHGUIMPOBaTH 1 00OOMATH | _ orpenensiioT, 4TO BKIKOUACT B Ce0s SMIMPHUECKHIl yPOBEHb HAYYHOTO MIO3HAHMS.
HAYYHOI'0 [OHATHA. - Ha3bIBAlOT UMEHA YUYEHBIX U 3aKOHBI, KOTOPHIE BBIABUT AN TUIOTE3I C IIOMOILBIO
Pezyrsamuenvie YVJ[: CamocTosTeIbHO 00HAPYKUBATh ¥ (OPMYJIHPOBATH yUEOHYIO TIPObIEMy,
O3HAHMS OTIPENeIIATh LEeNb YIeOHOH IeATeIbHOCTH, BRIONPATh TEMY IPOEKTa. METOZIOB SMIMPUICCKOrO HOSHAHMA.
Kommynuxamuenvie YYJ/]: OTcranBas CBOXO TOUKY 3pEHUS, IPUBOJAT apryMEHThI, HOATBEpkKAAs | ~ OOBSCHAIOT, ISl YEro BBIIBUIAIOTCS THIOTE3BI M 3a4eM NPHMEHSAIOT METOJ
X (aKTamu. MOJICIIUPOBAHMS B XUMUH, OMOJIOTHH, (DH3HKE.
Coaep:xanue yueOHOT0 MaTepuasia 1
EcTecTBeHHOHAYYHBI METOJ MTO3HAHUS M €r0 COCTABIAIOIINE: HAOMIOICHHE, 1
THIOTE3a, 3KCIEPUMEHT, MOJCIUPOBaHHE. 3aKOH COXPAHEHUS MAaccChl
BELLECTBA.
CamocTosiTesibHAsi padoTa 1
PedepupoBanme: Kpax eCTeCTBEHHO-HAYYHOW T€OpHH BHTanm3Ma. [ mmoresa
O  pONM  eCTeCTBEHHO-HAyYHBIX  3HaHMH B  Moeil  Oynmymiei
npodeccruoHanbHOM AesaTensHocTH. OnbIT Maiikenscona-Hepnu u ero poss
B (hopMHUPOBAHNHU (PU3HMUECKON KaPTUHBI MHpa.
- paboTa ¢ OCHOBHBIM MCTOYHHUKOM nHpopmarwmu [1], ctp.21, 3ananue 1-4.
Tema 1.3. Jluunocmuule pe3ynomamuol. 0OCO3HAHHE 3HAUEHHS] TEOPETUUYECKMX 3HAHUN MO €CTECTBO3HAHMIO | - OIPENEIIAIOT, YTO IPOUCXOIUT HA TEOPETUIECKOM YPOBHE HAYYHOI'O IIO3HAHUS.
Teoperuuecknii | AT TPAKTHIECKON AEATEIBHOCTH YeT0BEKA. - 000CHOBBIBAIOT 3HAYNMOCTH MBICIICHHOT'O 3KCIIEPUMEHTA JJIsl Pa3BUTHs HAYKU U

[osnasamenvuvie  YY/[:  AHanu3upoBaTh, CpPaBHUBATh, KiIacCU(UIMpPOBaTH M 00001ATH
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YPOBEHb
HAY4YHOTO
TO3HAHMS

TIOHSTHUSL.

Pecyrsaimuenvie YVJ[: CamocTosTeIbHO 00HApYXUBATh ¥ (OPMYIHPOBATH yUEOHYIO IIPObIEMy,
OTIPEAENATH IETb Y4eOHOH e TebHOCTH, BBIOUPATh TEMY IIPOEKTa.

Kommynuxamusnvie YY/{: YMeThb B3IISHYTh Ha CUTYAIMIO C HHOW TO3UIMU M JOTOBapUBATHCS C
JIFOJTbMU MHBIX TTO3HITHH.

Coaep:xanue yueOHOr0 MaTepuasia 1

HaquasI MOACIIb. ECTCCTBCHHOHay‘{HHﬁ METOA IIO3HAHHMA U €Iro 1
COCTaBJIAIOIIUC: TCOPETUUYCCKOC MOACINPOBAHUE, MBICJICHHBIN
OKCIICPUMEHT, MAaTCMAaTUYCCKOC MOJCIIMPOBAHUC.

CamocrosiTe1bHasi padoTa 1

Pedepuposanue: CPaBHUTEIBHBIN aHamu3 SMIHPUIECKOTO u
TEOPETHYCCKOTO YPOBHS mMo3HaHus. COBEPIIICHCTBOBAHUE MAaTEMAaTHUCCKOTO
MOJICIIUPOBAHMSL B PE3YJIbTATe PA3BUTHs BBIYHMCIMTEIBHOW TEXHHKH.
MBICICHHBI  OKCIIEPUMEHT M MAarTeMaTHYeCKOe MOJCIUPOBaHHE Y
JPEBHErPEUECKUX HHIKEHEPOB U acTpoHOMOB J[peBHero Bocroka.

- paboTa ¢ OCHOBHBIM HCTOYHHKOM HH(popmanuu [1], crp.29, 3amanue 1-5.

Ha3bIBATh UMEHA YYEHBIX, IPUMEHSBIIHX €r0 KaK METO][ HAYYHOTO MO3HAHUS.
- IPUBOJISAT MPUMEPHI MATEMATHYECKOTO MOJICTMPOBAHUS B (PU3HKE, XUMHH,
OHOJIOTHH.

Tema 1.4.
S3bIK
eCTeCTBO3HAHUSA

Jluunocmmuvie pe3yrbmamol. 00BEKTHBHO OLEHUBATH HH(POPMAIMIO O BEIIECTBAX, XUMUIECKHX U
(bM3HIECKHX IpoLeccax.

Iosnasamenvnvie VVJ]: AHann3upoBaTb, CpaBHHBATh, KJIAaCCUQHUIMPOBaTh U 0000mIaTH
TIOHSTHSL.

Pecynamusuvie VV/[: Bpinuratb BepcuH peIICHHs NPOOJIEMBI, OCO3HABaTh KOHEYHBIN
pe3ynbTaT, BHIOMpPATh U3 TNPEATOKEHHBIX M HCKATh CaMOCTOSITENBHO CPEACTBA JOCTHKCHHS
LEITH.

Kommynuxamuenvie YYJ[: OtcTranBas CBOX TOUKY 3pEHUs, IPUBOJAT apr'yMEHThI, IOATBEPHkKAas
nx ¢axrtamu. B quckyccuu ymeTs BRIIBUHYTH KOHTPApTyMEHTHI, Iiepepa3upoBaTh CBOIO MBICIH
(BMaieHHe MEXaHU3MOM DKBHBAJICHTHBIX 3aMEH).

Coaep:xkanue yueOHOro MaTepuaJia 1

s3Ik HAayKH — crocob oOMeHa 3HaHUSAMHM. brojorunyeckas TCPMHUHOJIOT U U 1
e€ 0COOEHHOCTH. TCpMI/IHOJ'IOFI/IFI B xuMuM U €€ ocobenHoctu. Cucrema
CAWHUI] UBMCPCHUSL (1)I/I3I/I‘I€CKI/IX BCJIMYMH.

CamocTosiTeTbHasi padoTa 1

PedepupoBanue: 3HaHUS 0O MOP(OIOTHH U STUMOJIOTHH — OCHOBa B
OCBOCHHMH IIPEAMETHBIX SI3BIKOB €CTECTBEHHO-HAYYHOrO IHKIA. 3HAYCHHE
JaTHHCKOTO M TPEYECKOTrO SI3BIKOB B (DOPMHUPOBAHHU sI3bIKA HAYKH.
MesxnyHapoaHas CHCTeMa €AUHHUIl — COBPEMEHHBIN BapHaHT METPUYCCKOM
CHCTEMBI.

- paboTa ¢ OCHOBHBIM MCTOYHHKOM mH(popmaimu [1], ctp. 36, 3amanne 1-4.

- (hopMyTHPYFOT IOHATHE SI3BIK HAyKH. OOOCHOBBIBAIOT OTINYHUS TSPMHUHOJIOTHH B
¢u3nKke, XUMHAN, ONOJIOTHH.

- OOBSICHAIOT, KaKUe S3BIKH TOCTYKIIH OCHOBOH IS HAYYHOH TEPMHUHOJIOTHH U Ha
KaKOM SI3BIKE JJOKTOP BBITIMIIET BaM PEIENT JISKapCcTBa, eciu 3a0oeere.

- nokasbiBarot, uyto cuctema CH — emé oJIHO JOCTHIKEHUE YEIIOBEUECTBA,
MOMOTaloIIee Y4€HbIM BCEro MUpa O0IMIaThCs U IOHUMATh APYT ApyTa.

Tema 1.5.
EcrecTBeHHO-
Hay4YHble
MOHATHS,
3aKOHBI M
TeOpUH

Jluunocmuvie pesynromamol: KpUTHUECKH OTHOCUTBCS K IICEBIOHAY4YHOW WHpoOpMaIuy,
HeT0OPOCOBECTHOU peKiIaMe B CPEICTBAX MacCOBOW HH(MOpMAIIUU

Tlosnasamenvhvie YY/]: 06001AaTh MOHATHS — OCYIIECTBIIATE JIOTHYECKYIO OTIEPALIUIO TIEpexoa
OT TOHATHS C MEHBIIUM OOBEMOM K TOHATHIO ¢ OONBIHM 00BEMOM. CTPOUTH JIOTHYECKOE
paccyxnenue, [IpencraBiste HHGOPMALUIO B BUAE KOHCIIEKTOB, TAOIHUII, CXeM, TpaHKOB
Pezynamusnvie VYJ[: CaMoCTOATENBHO 00HApYKUBaTh U (POPMYyITHPOBaTh yueOHYyIO mpodIeMy,
OTPEACIATH LEJb Y4eOHO!M NesTeIbHOCTH, BBIOUPATh TEMY IPOCKTa.

Kommynukamusnovie YY/{: YMeTh B3IJISIHYTh Ha CUTYAIIUIO C MHOM MO3UIIMHU M IOTOBAPUBATHCS C

- YKa3bIBaTh TPAHUIIBI IPUMEHUMOCTH 3aKOHOB.
- OOBSCHSIOT, /IJIS YEeTO CIIy’KaT €CTeCTBEHHO-HAYYHBIE BETMUYNHBI M KAK UX MOXKHO
HU3MEPATE.

- 000CHOBBIBAIOT, ITIOYEMY OJTHH €CTECTBEHHO-HAYYHBIEC 3aKOHBI SBIISIOTCS
YaCTHBIMHU, & APYTHEe UCIONbB3YIOTCSI BO BCEX €CTECTBEHHBIX HAyKaX, IPUBOAST
MPUMEPHI TeX U APYTHX.

- IOKa3bIBAIOT, YTO TOJBKO C TIOMOIIBIO TEOPHU MOKHO OOBSICHUTD IPUPOJTY TEX
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JIFOJIBMH MHBIX TTO3HUITHIA.

Coaep:xkanue yue0HOT0 MaTepuasa 1
EcrecTBeHHO-Hay4HBIe MOHATHA. EcTecTBEHHO-HayYHbIE 3aKOHBI. 1
EcrecTBeHHO-HAay4YHBIC TCOPHH.

CamocTosiTeJbHasi padoTa 1
PedepupoBanme: deTtsipe (QyHHZaMCHTAJIbHBIE TEOpPHH B  (U3HKE.

CpaBHHUTENBHAS XapaKTEPHCTHKA YacCTHBIX (DyHZAMCHTANIbHBIX 3aKOHOB B
€CTECTBEHHBIX HayKaX. TeopHus 3JEKTPOIMTHYECKON auccouuanuud U eé
MIPAaKTHYECKOE 3HAYCHWE B COBPEMEHHON IPOMBIIUICHHOCTH. 3aKOHHBI,
YCTAaHOBJICHHBIE  JKCNIEPUMEHTAIbHO B  pPe3yabTaTe  TEOPETHUECKUX
U3BICKaHUH.

- paboTa ¢ OCHOBHBIM HCTOYHHKOM HH(popmaimu [1], ctp. 42, 3amanue 1-5.

WM UHBIX SIBIICHUI U CBONCTB BEIIECTB, MOCIE YEro TMIOTE3bl MPEBPALLAIOTCS B
HCTUHHOE 3HaHUE.

- hopMyTUPYIOT, YTO TAKOE U3MEPEHUE BEITHMYHHEI.

- TAIOT OTpe/ieTICHUE MOHATUAM: 3aKOH, TEOPHUS.

Tema 1.6.
EcrecTBeHHO-
Hay4YHas
KAPTHHA MHpa.

Jluunocmuvie pezynbmamol: KpUTHUECKM OTHOCHTBCS K IICEBIOHAYYHOH WHpopMaImy,
HEe0OPOCOBECTHON peKIaMe B CPEJICTBAX MAacCOBOH HH(OPMAIIUH.

ITlosnasamenvuvie YVJ[: AHanu3upoBaTh, CpaBHUBaTh, KiIacCH(UIUPOBATh W 0000IIATH
noHTUs: CTPOUTD JIOTHIECKOE PACCYKICHUE.

Pecyramuenvie YVJ[: CamocTosTeIbHO 00HAPYXKUBATh ¥ (POPMYJIHPOBATH yUEOHYIO IPOOIEMy,
OTIPEAENATH IETb YIeOHOH NesTeTbHOCTH, BEIONPATh TEMY IIPOEKTA.

Kommynuxamuenvie YYJ[: OtcranBas CBOX TOUKY 3pEHUs, IPUBOJAT apr'yMEHThl, IOATBEPHkKAas
ux (akramu.

Coaep:xanue yueOHOr0 MaTepuasa 1

OOuieHayyHast kaptiHa Mupa. CTpyKTypa eCTeCTBEHHO-HAyYHOW KapTHHBI
Mupa. OBOJIOIHUA €CTECTBCHHO-HAYYHOW KapTUHbI Mupa. lIpuHnunsl,
OTpaKalolie B3aUMOCBA3b (YHAAMEHTAJIBHBIX TEOPHH. MHpPHI, B KOTOPBIX
MBI JKMBEM: MeraMup, MakpoMHp, MHUKpPOMHUp. MeTonsl uccienoBaHMs
MupoB. OmpeneneHue 3amaxa MsATel L-kapBoHa U D-xapBona B
JKEBATENBbHON PE3HKE U TMUHE.

IIpakTHyeckne U J1a00paTOPHbIE 3AHATUS 2

1| HaGmonenue 3a Topsiell CBeUOoid, ONMMCaHNE TIPOUCXOIAINX SIBICHUN

2| HaGOmromenue 3a mpopacraHueMm (acoyid, OMHCAHHE MPOUCXOISIINX
SIBJICHUH

CamocTosiTeTpbHasi paboTa 1

PedepupoBanme: DTambl pa3BUTHS €CTECTBEHHO-HAYYHOM KapTHHBI MHDA.
ApucroTeneBa KapTHHA MHpPa W COBPEMEHHBIM B3IJIAA Ha €CTECTBEHHO-
Hay4HYI0 KapTuHY MHUpa. Bkian yu€asix 17-20 BEKOB B pa3BUTHE SBOIOIIH
€CTECTBEHHO-HAy4YHO! KapTHHBI Mupa. VICKycCcTBO U apXUTEKTypa B TECHOI
CBSI3H C 3aKOHAMH (PU3UKHU, XUMHH, MATEMATHKH — SIPKUI TIPUMEP TPUHITHIA
JONOJTHUTENBHOCTU. JIOMOHOCOB — NEPBbII HAHOTEXHOJIOT HAIIEH CTPAHBL.
HaOmonenue 3a M3MEHEHHEM TeMIEpaTyphl JIba U €ro COCTOSHHS TpHU
HarpeBaHUU

- paboTa ¢ OCHOBHBIM HCTOYHHKOM HH(popmaru [1], cTp. 51, 3aganune 1-5.,
ctp. 57, 3ananue 1-3.

- OOBSICHSIOT, UTO COOOM MPE/ICTABNIACT €CTCCTBEHHO-HAYYHAs KapTHHA MHUPA.

- TPE/ICTABIIATH IBOIOIMI0 €CTECTBEHHO-HAYYHYIO KAPTUHY MHUpPA ¥ MPEACTABIATh
KaK OHa MEHsJIach, HauMHas ¢ 17 Beka.

- MIEPEYUCIIAIOT NPUHIHUIIBI, KOTOPBIE JISKAT B OCHOBE (pyHIAMEHTAIbHBIX TEOPHH,
M Ha MpHMepax M3 Pa3HbIX €CTECTBEHHBIX HAYK — XUMHH, (DU3UKH, OUOIOTHUH U
MPOJIEMOHCTPUPOBATH ATy B3aUMOCBSI3b.

- JIOKa3bIBAIOT HA MPUMEPAX, YTO B3AMMOIIPOHUKHOBEHHE HCKYCCTBA B HAyKy U
HA000POT — sIpKast WILTIOCTPAIHS IPUHIKIA TOTOTHUTSIBHOCTH

- WUTIOCTPUPYIOT HA MPUMEPAax, KaK HA MPOTSHKEHUU BEKOB YCOBEPIICHCTBOBAIUCH
OIITUYCCKHUEC HpI/I60pI)I, arnmnaparbl, MCXaHU3MbI, TIOMOTratOIUe JTIOAIM B U3YyUYCHUU
MuUpa.

39/29

Paznen 2. Makpomup
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Tema 2.1.

Jluunocmuoie pe3yiomamol. OCO3HAHUC 3HAYCHHUA TCOPETHUCCKUX 3HAHHMK MO €CTEeCTBO3HAHHIO

- (hopmynupytoT 1 1 2 3aKOHBI TEPMOJTMHAMHKH.

Kusnp, UL TPaKTHYECKOH NeATeNbHOCTH desoBeKa. lcmonmp3oBaTh NpHOOpPETEHHbIE 3HAHMUSA A | - PaccKa3bIBAIOT O MPOIIECCaX 0OPATUMBIX U HEOOPATHMEIX.
IpU3HAKH 9KOJIOTHYECKH IPaMOTHOTO MOBE/ICHHS B OKPYKAIOLIEH Cpefie 1 Ap. - IPUBOJISIT MPUMEPBI HEOOPATUMBIX U OOPATUMBIX TMPOLIECCOB M3 PA3HBIX
JKMBOI'0 U UX Tosnasamenvuvie VV/]: Ananu3upoBaTh, CpaBHUBaTh, Kilaccu(HUUIUpPOBaTh U 00001IaTh obnacTeii
OTHOCUTCJIBHOCT | [oHsATHS: [aBaTh ONMpENCICHUE MOHATHSAM Ha OCHOBE H3YYCHHOTO Ha Pa3iMYHBIX MpEIMeTax
b yaeBHOTO MaTepHaa. - €CTECTBO3HaHUs ((1)343141(14, XHMUH, OUOJIOTUH).
Pecynamusnvie YV]]: CaMOCTOATENHO 00HAPYKHUBaTh U GOPMYINpPOBaTh y4eOHYyI0 mpobiiemy, | - OOBACHAIOT PeaKiiyii OOPATHMBIX 1 HEOOPATHMBIX.
OTIPENEIIATH LENTb YICOHOH JeATEIbHOCTH, BRIOUPATh TEMY MPOCKTA. - OOBACHSAIOT, YTO TAKOE KOALEPBATHI, SHTPOIHMS.
Kommynuxamueneie YYJ[: OTcranBasi CBOIO TOUKY 3pEHHS, IPUBOIAT apryMEHTHI, HOATBEpskAast | - PELIAIOT 3a1a4U Ha HaXO0XJACHUE DHTPOIIUH.
ux (aktamu. B aucKyccun yMeTh BBIIBUHYTh KOHTPApTyMEHTHI, epedpasupoBaTh CBOIO MBICIE | - HA OCHOBAHWH IIOJTyYE€HHOH SHTPOIINH OIPEIEIIIOT HAIlPaBIICHHE PEaKIIuH B
(BazeHne MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH). IPSIMOM WIH 0OPaTHOM HaIpaBICHUM
Coaep:xanue y4e0HOT0 MaTepuasa 1
Kupble u HexxuBble Npu3Haku. [lepBbli 3aKOH TEPMOJUHAMHUKH, W 3aKOH 1
COXpaHEHMs DSHEPruM B  TEIUIOBBIX IpoLeccax. Bropoi  3akoH
TepMoauHamMuKy. JKu3Hb. Teopus NpoUCXOXKIEHUs >KU3HU Ha 3emie A.U.
OmnapuHa.
CamocTosiTe1bHasi padoTa 1
PedepupoBanme: Teopus MpoucxokaeHUs Ku3HU Ha 3emie AWM. OnapuHa u
€€ JKCIEepHUMEHTAIbHOE MOATBEpKACHNE. Teopun MPOUCXOXKIACHUS KU3HU:
OCHOBHBIC TOJIOKCHHS W MX COCTOATENbHOCTh. Yomnorus B Poccum u B
MHpe.
- paboTa ¢ OCHOBHBIM UCTOYHHKOM MH(Mopmanuu [1], ctp. 161, 3amanue 1-4.
Tema 22 Jluunocmuoie pesyiomamul. OCO3HAHUEC 3HAYCHUA TCOPETUYCCKUX 3HAHHMM 0 €CTECTBO3HAHHIO - OIMMCBIBAKOT CTPOCHNUEC HYKJICUMHOBBIX KHUCJIOT U UX POJIb B Iepcaavc
Yposuu AN TIPAKTMMECKOW JEATENBHOCTH 4ENOBeKa. KCnonp30Bath TPHOOPETEHHBIE 3HAHUA UL | HaclieqCTBEHHBIX CBOMCTB KHUBBIX OPTraHU3MOB.
Opranusanvu 9KOJIOTUYECKH TPAMOTHOI'O TIOBEJIEHUS B OKpY>KaIoIEeH cpesie u Jip.

JKM3HHM Ha 3eMJie

Tosnasamenvnvie VVJ]: AHann3upoBaTb, CpaBHHBATh, KJIAaCCUPUIMPOBaTH M 00001IATH
MIOHSTHUS: J1aBaTh OINpPEAENCHNE MOHATHSAM Ha OCHOBE M3YYEHHOTO Ha PA3NIMYHBIX MpeaMeTax
y4ueOHOro MaTepuala.

Pezynsamusnvie YY/]: CaMoCTOATENEHO O0OHAPYXUBATh U (HOPMYIHPOBATh yueOHYIO MPoOIieMy,
OTIPEAENATH IETb YIeOHOH e TeTbHOCTH, BRIONPATh TeMY IPOEKTa.

Kommynuxamuseneie YYJ[: OtcramBasi CBOIO TOUKY 3pEHHS, IPUBOAAT apTyMEHTHI, HOATBEPIKAAs
nx ¢axrtamu. B quckyccuu ymeTs BRIIBUHYTH KOHTPApTyMEHTHI, Iiepepa3upoBaTh CBOIO MBICIH
(BTIameHNe MEXaHN3MOM SKBHBAICHTHBIX 3aMEH).

Coaep:xanue yue0HOT0 MaTepuasa -
Xumuueckuil coctaB kieTkd. DyHKIMM OEIKOB. YPOBHH OpraHM3alUU
JKU3HU:  MOJICKYJIIPHBIM,  KJIETOYHBIH, TKAHEBbIM, OpraHU3MEHHbINH,
MTOMYJISIITUOHHO-BUIOBO.

IMpakTyeckune 3aHATHSA

3 | Pacrio3HaBaHue OpraHMYECKUX COSANHEHUIH. 1
4 | TIpoBeneHHE Ka4eCTBCHHBIX PEaKI[Ui Ha YTIICBOBI (TJIFOK0O3a, caxapo3a, 1

KpaxMaia).

CamocrosiTenbHasi padoTa 1
PedepupoBanue: CrpykTypHO-(YHKIMOHATBHAS XapaKTepUCTHKA
opranu3Ma. Bug m ero mpusHaku (Ha IpUMepe M3 KypcoB OOTaHMKH H

- IEPEYUCIISIOT YPOBHH OPTaHU3AIUH KU3HH U IPUBOISIT IPUMEPHI KaXI0TO U3
HUX.

- hopMyTUPYIOT OTIpeieieHue TepMUHA TKaHb (PacTUTEIbHASL, KUBOTHAS)
MEPEUNCIISIFOT TUITBI PACTUTENBHBIX U )KUBOTHBIX TKAHEH, U X TPU3HAKHU.

- OOBSICHAIOT YTO TaKOE OPTaH U CHCTEMa OPTaHOB.

- Ha36IBaTh IIPU3HAKH, [0 KOTOPBIM 0COOM OOBEIUHIIOTCS B BUJI
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300JI0THH).
- paboTa ¢ OCHOBHBIM MCTOYHHUKOM MH(popmarmu [1], ctp. 171, 3amanune 1-

4.
TeMa 2.3- Jluunocmmuvbie pesyibmantvl. OCO3HAHUEC 3HAUYCHUS TCOPCTUUYCCKUX 3HAHHMH 10 €CTECTBO3HAHHIO - (bOpMyHI/Ipy}OT OCHOBHBIC ITOJIOKCHUA KHeTOKIHOﬁ TeopI/II/I,
MHoroo0pa3ue | nus IpaKTHUECKOH eATEIbHOCTH 4eloBeKa. VICIonmp3oBaTh NPHOOPETEHHBIE 3HAHHSA JUIA | - PAcCKasbIBAIOT O CTPOCHHH KHBOTHOM 1 PACTHTEIBHOMN KICTKH.
KHBBIX OKOJIOTMYECKH IPAMOTHOTO NOBE/ICHHS B OKPY KAIOLIEH Cpefe 1 Ap. - XapaKTepU3yoT INPOCTEHIIME OPraHU3Mbl C TOYKH 3PEHUS HMX CTPOCHHA U
OpraHu3MoB. Iosnasamenvuvie YVJ]: AHanu3upoBaTh, CpPaBHUBATh, KilacCH(UIUPOBaTh U 0000IaTh (byHKIHOHUOBAHHS
Kiterka u HOHATHA: JaBaTh OIpeJeNeHUe MOHATHAM Ha OCHOBE M3yYEHHOTO HA PAas3IMYHBIX MpeAMeTax )

- ONUCHIBAIOT CTPOCHUE BUPYCOB.

HEKJIETOYHbIE 6
y4eOHOro MaTepHaa. .
- OOBACHAIOT, IOYEMY BHPYCHI PACCMATPUBAIOT KaK CBOCOOPA3HBIH MOCTHK MEXKIY

bOpMBI KU3HH | Peoyiamusnsie VVI]: CaMoCTOATENBHO 0GHAPYKHBATH U (OPMyIHPOBATh yIEOHYO IPodIeMy,
OIPENIETIATh 1eb YIeOHOM e TeIbHOCTH, BBIOHPATh TEMY HPOCKTA. KHUBO# M HEXUBOH MPUPOIOi
Kommynuxamusnvie YV/{: OTcTauBas CBOIO TOUKY 3pEHHUS, IPUBOAAT apI'yMEHTBI, IOTBEPKIas
ux daxkramu. B qucKyccun yMeTh BBIABHHYTH KOHTPApPryMEHTSI, epe(hpasupoBaTh CBOIO MBICIB
(B1aicHHe MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH).

Coaep:xanue yueOHOro MaTepuaJia 1
[Ipokapuotsl u sykapuothl. Knerounass teopuss T. IlIBanna. OcHOBHBIE 1
MIOJIOKCHHS KIICTOUHOU Teopuu. Bupycsl — HekeTouHas popma KHU3HH.

CamocTosiTeJbHasi padoTa 1

PedepupoBanne: «UYépuas cmepts» B EBporie 17 Beka. bakrepun Ha ciyx0e
yenoBeka. [Ipoknsarue BupycoB: oTkpbiTMe W 3araaku. CIINI — uyma 20
Beka. OTpakeHHEe MCTOPHM MHPOBBIX SMHUIEMHUI B HCKYCCTBE, JIUTEPATYPE,

kuHeMarorpade.
- paboTa ¢ OCHOBHBIM UCTOYHHKOM MHGopmanuu [1], ctp. 179, 3ananue 1-4.

TeMa 24 Jluunocmuvle pe3yibmamsl. Pa3BUTUEC HABBIKOB COTPYAHUYECTBA, PA3BUTHE CAMOCTOATEIIBHOCTH, -Ha3bIBAKOT y‘{éHLIX’ KOTOpLIe BBCJIN TepMI/IHLI’ KaK ((6I/IOI‘€OL[6H03)), «3KOJIOTHUA»,

IKO0JIOTHYECKHE ¢dopMHpOBaHHE OCO3HAHHOW MOTHBAIMM K  BBIIIOJHEHHWIO 3afaHMs, (OPMUPOBAHME | (3KOCHCTEMAY).

CHUCTEMBI SKOJOrHI€CKOr0 CO3HAHMA _ | - 0OBSACHSIIOT, KaK B IEISX MUTAHUS IIPOUCXOIUT OOMEH BEIIECTB M SHEPTUH.

Tosnasamenvnvie YV/[: camocTosiTensHOE BbIIENIeHHE W (HOPMYJIMPOBAaHHE ITO3HABATENBHOW | _ MepEUHCIIAIOT 32KOHBI (PU3HKH, KOTOPIE COBMIONAIOTCS TIPH 0BMeHe SHeprueii B
e

;ezy/mmueﬂble VVJI: noctaHoBKa y4eOHBIX M MO3HABATEIBHBIX 3a7a4, KOHTPOJb, KOPPEKITHS, LCTIAX ITHTAHHA. .
OLeHKa - OMPENIEISIFOT MPUYHHEIL, TI0 KOTOPBHIM B KaXKJ0M 3BEHE MUIIEBAPUTEINBHON IeTIH
Kommynuxamusnvie YV/I: BlajicHie MOHOJIOTHYECKOM M JIMATOTHYECKON (hopMamMu pedn HIPOHUCXOMUT yMEHBIICHHE SHEPTUN
Coaep:xanue yueOHOro MaTepuaJa 1
[Honste skocucreMbl. IIpoaynleHTH, KOHCYMEHTHI, peAyueHThl. Llenu 1

NUTaHUS. DKOJIOTUA Kak Hayka.  DakTopbl MPUPOJIBL: OHOTHYECKHE,
a0MOTHYECKHE, aHTPONIOTEHHBIE.

CamocrosiTe1bHast padoTa 1
PedepupoBanne: skosorudeckne KaracTpoQbl, CIOCOOBI JIMKBHUIAIMU HX
MOCNEACTBUA W TPERyNpexJeHUs.  OKOJOTHYECKHE  MpoOJIeMbI

COBPEMEHHOCTHU U ITyTU UX PEIICHUS.
- paboTa ¢ OCHOBHBIM MCTOYHHUKOM HH(popmaruu [1], ctp. 187, 3ananue 1-

3.
Tema 2.5. Jluunocmmuvie pe3ybmamol: pasBuTHe HAaBBIKOB COTPYIHUYECTBA, passuTHE | - OOBSCHSIIOT, MOYEMY OHOC(Epa ITO KIUIEHKA KUZHNY.
Buocdepa CaMOCTOSITEIBHOCTH, (OPMHUPOBAHHUE OCO3HAHHOH MOTHBALMM K BEHINOJHEHUIO 3aJaHus, | - PACCKa3hIBAOT, TJIE U OYeMY HAOII0AaeTCa HauOOobIIas ¥ HAMMEHbIIAs

q)OpMPIpOBaHI/Ie OKOJIOTHYCCKOI'0O CO3HAHMA
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Tosnasamenvuvie YVJ]: caMoCTOsTENbHOE BbIACICHHE W (OPMYJIHMPOBAHHE MO3HABATEIBHOI
LENH

Pecynamususie YV/[: moctaHoBKa y4yeOHBIX M MO3HABATENBHBIX 3a7ad, KOHTPOJb, KOPPEKLUS,
OLIEHKa

Kommynuxamuenvie YVJ[: B1aneHne MOHOJIOTHIECKOH M THAJIOTHIECKOI (hopMaMu pedn

Coaep:xanue yueOHOTo MaTepuasa 1
Buocdepa u e€ ctpykrypa. B. U. Bepnanckuii. Hoocdepa u rimodambHbie 1
po0JIeMBbl YeJIOBEYECTBA.

CamocrosiTe1bHast padoTa 1

PedepupoBanme: xu3ub u nesrenbHocTsh B.M Bepmanckoro. Haywwno-
TEXHUYECKHH  Mporpecc M OTBETCTBEHHOCTh 4YEJIOBEKAa 3a COCTOSHHE
6uocdepsl. ['modanpHBIe TPOOIEMBI YEIOBEYECTBA U ITyTH UX PELICHHS.

- paboTa C OCHOBHBIM MCTOYHUKOM MH(popMarmu [1], ctp. 193, 3ananue 1-4.

KOHIICHTPAITUS )KU3HU B Orocdepe.
- OTBEYAIOT Ha BOMPOC, KaK HOOC(epa U3 reooruuecKoil 000I04KH MpeBpaaeTcs
B KOCMHYECKYFO

Tema 2.6. Jluunocmuvle pesynbmamol: PA3BUTHE HABBIKOB COTPYIHHYECTBA, PA3BUTHE CAMOCTOATENBHOCTH, | - IEPEYHUCIISIIOT U3BECTHBIC (DOPMBI €CTECTBEHHOT'O OTOOPA, MPUBOIAUT MPUMEPHI
BBOJIIOHI/[OHHaﬂ @OpMHpOBaHI/Ie OCO3HAHHOM MOTHUBAllUH K BBITTIOJIHCHHUIO 3aJlaHusd, q)OpMPIpOBaHI/Ie Ka)KI[Oﬁ U3 HUX U IIOKa3bIBAECT poﬂb B HpHpOHe U KU3HU YEJIOBEKA, O6'bﬂCHﬂeT, yeMm
Te()pl’lﬂ BKOHOFI/I‘—I?CKOI‘O CO3HaHuI, 6epe>1<H0ro OTHOILICHUA K CBOEMY 3J0POBBIO, XHU3HU, IPUHATHE eCTeCTBeHHbII)i OT60p OT/INYAEeTCs OT I/ICKyCCTBeHHOFO.
UCHHOCTCH CCMBH ., | - maroT ompeneneHrne MyTalluy, Ha3bIBAE€T U3BECTHBIE TUIIBI MyTAallUil, IPUBOJSAT
Ilosnasamenvnvie YVJ[: caMOCTOSITENbHOE BBIAEIEHHE U (OPMYIHPOBAHUE MO3HABATEIBHOU
LIEH, YMEHHE CTpYKTYpHPOBATS 3HAHMS MIPUMEPHI U 0XaPaKTEPU30BBIBAIOT UX POJIb B IPUPOJE U KU3HU YEJIOBEKA.
Pezynamuenvie YVJ[: mocTaHOBKAa yYeOHBIX M MO3HABATENLHBLIX 3a7a4, KOHTPOJb, KOPPEKIHs, | PpacCKaspIBAIOT, 9TO TAKOC IOy LM M «BOJHBI XKU3HI», OXapaKTCPU3OBBIBAIOT
OLICHKA HX pOJIb B 3BOJIIOLIMOHHOM IPOLIECCE.
Kommynuxamusnvie YV/[. BnajeHue MOHOJIOTHUECKOH U THATIOTHYECKOI dopMamu peun - (OpMYUPYIOT MOHATHSA MAKPOIBOIIOLHSA ¥ MUKPOIBOJIIOLIUS
Coaep:xanue yue0HOro MaTepuajia 1
[onsarue Omonormyeckoil 3omronnu. Yuenue Y. [dapeuHa 00 3BOIIOIHH. 1
OCHOBHBIE TIOJIOKEHUSI CUHTETHUYECKON Teopuu HBoaonuu. I[loHsTHe
MaKpO3BOJIIOLMS 1 MUKPO3BOJItOLIMA. MyTallMoOHHBIN Iponecc.
CamocTosiTe1bHasi padoTa 1
PedepupoBanme: cpaBHUTENbHAS XapaKTepUCTHKA Teoprn dBoronnu K.-b.
Jlamapka u Y. JlapuHa. Beut mn genoBek 00e3bsiHON? 3 HCTOpHH KPUTHKA
JapBUHM3Ma. Bkiaa oTeyecTBEHHBIX YUEHBIX B COBPEMEHHYIO
3BOJIIOLIMOHHYIO TeOpHI0. [ eHHbIE, XPOMOCOMHBIE Y TEHOMHBIE MY TALIUU.
- paboTa ¢ OCHOBHBIM HCTOYHHKOM MH(popmarui [1], ctp. 201, 3aganue 1-4.
Tema 2.7. Jluunocmmuwie pe3ynromamapl. OCO3HAHUE 3HAYECHMSI TEOPETHYECKUX 3HAaHWM MO0 €CTECTBO3HAHUIO | - JIAI0T OIIPEEJICHHUE IIOHATHS KIIUMAaT U JTOKA3bIBAIOT, YTO OHA SIBJIIETCS
Kanmar n JUISL TIPAKTHYeCKOH JeATeNbHOCTH dYenoBeka. lcmomb3oBaTh mHpHOOpeTeHHBIE 3HAHHMA IIA | paskHElIei NPUYHUHOMN 30HATIBHOCTH.
NPHCHOCOOJIEHH | 5KOIOrHIECKH TPaMOTHOTO NIOBEJICHUS B OKpPYKaloIeH cpesie u Jip.

OCTh JKHBBIX
OpraHu3MoOB K
€ro yCJIOBHAM

Ilosnasamenvuvie YVY/]: AnanuzupoBaTh, CpaBHHBaTh, KJIaCCH(HUIMPOBATh H 0000IIATH
HOHSATHS: JIaBaTh OIpE/e/CHHE MOHATUSIM Ha OCHOBE M3y4YCHHOTO Ha Pa3IMYHBIX MpEAMeTax
yueOHOro Marepuana.

Pezynamusnvie YVJ]: CaMOCTOSTENEHO 00HApYXMBaTh U (POPMyITHPOBaTh yueOHYIO mpodieMy,
OTIPENENATH b YIeOHOH e TeTbHOCTH, BRIONPATh TeMY IIPOEKTa.

Kommynuxamueneie YYJ[: OtcramBasi CBOIO TOUKY 3pEHHS, IPUBOAAT apTyMEHTHI, IOATBEPKAast
ux (axkrtamu. B muckyccuu ymeTs BEIIBUHYTH KOHTPapTyMeHTHI, iepedpa3npoBaTh CBOIO MBICITH
(BTIazeHne MEXaHN3MOM SKBHBAICHTHBIX 3aMEH).

Coaep:xanue yue0HOT0 MaTepuasa | 1

- AIOT KPaTKyl0 XapaKTEPUCTUKY Ka)101 U3 IpUpoJHbIX 30H Poccum.
- IEPEYHCISIIOT MIpecTaBuTeNeH QIIopsl U (payHBI MIPUPOIHBIX 30H Poccm
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Ocobennoctu knuMata Poccun. 30Ha apKTUUECKHX MYCTBIHb. 30H TYHIP. 1
30Ha JIeCOTYHAp. 30Ha TalWru. 30Ha CMEIIAHHBIX U IHIMPOKOIHMCTBEHHBIX
necoB. JlecocremHass 30Ha. 3o0Ha cTemeil, 30Ha NOIYMyCTHIHb. 30HA
ITyCTHIHB.

HNuauBuayaabHbIe MPOEKTHI 1

IupoTHast ¥ BepTUKaIbHAs 30HATBHOCTH: CXOACTBO U paznuune. Hanbonee
XapaKTEepPHBIN MIPEICTaBUTENb KaXI0M U3 NPUPOAHBIX 30H. Talira — nérkue
Hamed ruiaHeTsl. OOpa3bl KUBOTHBIX HALIMX MPUPOAHBIX 30H B HCKYCCTBE U
(orpkOpe

CamocTosiTenbHast padoTa - paboTa ¢ OCHOBHBIM HCTOYHUKOM
unpopmanuu [1], c. 213, 3aganue 1-4.

Tema 2.8. CBer

Jluunocmuvie pesyibmanmbsl. OCO3HAHUEC 3HAUYCHUSA TCOPCTUUYCCKUX 3HAHUH 0 €CTECTBO3HAHHIO

- OOBSICHSIIOT, YTO NPEJCTABIAIOT COOOIl CBET C TOUKM 3peHUs] (GPU3UKH U YTO TaKOEe

U IJs1 HPAKTUYECKON JCATENBHOCTH 4eloBeKka. lICcronb3oBaTh NPHOOPETEHHBIE 3HAHHMSA ML | pxana MakcBelUia.
NPUCTIOCOOJIEHH | 3KONOTHYECKH TPAMOTHOTO MOBE/IEHHS B OKPYIKAIOLIEH cpesie  Jp. - paccKashIBAIOT, KaK GHOc(epa 3alIMIIEHa OT YIbTPAQHOICTOBOTO H3/TydeHHUA.
OCTb K HEMY Iosnasamenvnvie VVJ]: AHann3upoBaTh, CpaBHHMBAaTh, KiIaccUpuIMpoBaTh M 0000maTh | _ (OpMYIHPYIOT, UTO TaKoe OTOMEPHOIIIM, CYTOUHBIE H C30HHBIE GHOPHTMBL.
KUBbIX MOHSATHS: IaBaTh ONpPEACICHHE TOHATHAM Ha OCHOBE HM3YYECHHOTO Ha Pa3IM4HBIX MpeaMeTax
OpPraHu3MOB. yae6HOT MATEPHAI, - Ha3bIBAIOT IPYINEL, HA KOTOPHIC JENATCA PACTCHHA MO OTHONICHHIO K CTCHCHH
DNEKTPOMATHHT | Pezynamusnsie VY] CaMOCTOATENEHO 0GHAPYKHBATE H (hOPMYIHPOBATE yiebHyio mpotienmy, | OCBEIIEHHOCTH, IPUBOAT NPUMEPBI STHX PACTEHHH, 3ANONHAIOT TabHILy
Hasl IpUpoJa ONpPEIEITh Lelb YUeOHOI AeATeNbHOCTH, BRIOHPATh TEMY [IPOCKTA. - JaloT XapaKTepUCTUKY SPYCHOCTH PACTUTEIBHBIX COOOINECTB M JINCTOBOM
cBeTa. Kommynuxamusnwie YV/]: OtcranBas cBOIO TOUKY 3pEHHMs, IPUBOAAT apryMEHTEI, TOATBEpkKaas | MO3auKe.
ux (akramu. B gaucKkyccuu yMeTh BBIIBUHYTh KOHTPApryMEHTHI, epepasupoBaTh CBOIO MBICHb | - OIHMCBHIBAIOT MPOIIECC IBOJIIOIMM OPraHOB 3PEHHUS y )KUBOTHBIX U ONPEJEIISAIOT €ro
(BaJieHUE MEXaHU3MOM JKBHBAJICHTHBIX 3aMEH). 3HAYEHUE B UX JKU3HMU.
Conepixanue y4edHOro Marepuaia - - ONHKCBHIBAIOT, Kakyld poib B OKH3HM MOPCKMX oOuTareneil urpaer
Onrtuka. Wcrtopust ontuku. Jlucmepcusi CBETOBHIX BONH. MHTepdepeHIus GUOIIOMUHECIICHITUS
cBeta. Jludppaxims cBeToBeIX BojH. [lIkana MakcBemia.
IpakTnyeckue u 1a00paTOPHbIE 3AHATUS 2
5| AHanu3 SBICHUH TPH W3YyYeHWH IU(PAKIUM CBETa, MPOIYIIEHHON 1
yepes 1wenb guamerpom 0,05 mm.
6| CpaBHHTEIBHBII aHATU3 SBICHUIT: PUTMBI )KH3HH ((POTOMEPHOTI3M, 1
OGUOPUTM, PUITHUBHO-OTIUBHBIC PUTMBI, TOJIOBBIC, CYTOYHBIE).
NHauBuayaibHbIe IPOCKTHI 1
PedepupoBanne: mpobiaeMbl 030HOBOTO IIUTA TUIAHETH! M MY TH UX PEIICHHS.
[MpucnocoOneHHOCTh JKUBOTHBIX K Cpesie OOMTaHHS M C TIOMOIIBIO 3PEHHMS.
BronroMuHecneHIs B MUpe pbI0: CBETAIIMECS aHYOYCHI, Pbl0a- MUYMaH,
(dbonapermnas.
CamocrosTenbHast paboTa
W3ydenue nHTEphEpEHINN CBETA YepPe3 MBUIBHBIN pacTBOP
- paboTa C OCHOBHBIM MCTOYHUKOM MHpopMaiwu [1], c. 224, 3aganue 1-3.
Tema 2.9. Jluunocmuvle pe3ynbmampl; OCO3HAHUE 3HAYEHUs TEOPETUUECKHX 3HAHHI MO €CTECTBO3HAHHMIO | - (hOPMYIMPYIOT MOHATHE BHYTPEHHEN SHEPTUM.
Buyrpennsist IUIs TIPAaKTUYECKOH JAESATeIbHOCTH ueloBeKa. Vcronb3oBaTh NPUOOPETEHHBIE 3HAHUS A | - OOBSICHSIOT, OT YEro 3aBUCUT M OT YEro HE 3aBUCHT BHYTPEHHSS JHEPIHUS
JHeprus 9KOJIOTUYECKH IPAaMOTHOI'O TIOBEJICHUS B OKpY Kalollel cpesie u Jip. MaKPOCKOHquCKOﬁ CHCTEMBL.
MAKPOCKONIMYEC | [Josnasamenvhvie YYJ[: AnamusupoBaTh, CpaBHHBaTh, KIacCH(OUIMPOBATH H 0000maTh

KO¥i CHCTEMBI.

TNOHATHA: JaBaTb ONPEACICHUC NOHATHAM Ha OCHOBE HM3YYCHHOT'O Ha PAa3JIMYHBIX MpEeaAMETax

- Jar0T OIPCACIICHUE TepMO,Z[HHaMH‘lCCKOﬁ CHCTEMBI U a0COJIIOTHOTO HYJIA.
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TensioBoe y4eOHOro MaTepHaa.
paBHOBecHeE. Pecyrsaimuenvie YVJ[: CamocTosTeIbHO 00HAPYXUBATh U (POPMYIHPOBATH yUEOHYIO IPOOIEMy,
OIPEeNIEIATD 11eNIb Y4eOHOM e TeIbHOCTH, BBIOUPATh TEMY HPOCKTA.
Kommynuxamusnvie YY/]: OTcTanBasi CBOIO TOUKY 3pEHUS, TIPUBOJAT apryMEHTBI, TIOITBEpIKIast
nx ¢axramu. B muckyccuu ymeTs BEIIBHHYTH KOHTpapryMeHTHI, iepedpa3npoBaTh CBOIO MBICIB
(BTazeHre MEXaHN3MOM SKBHBAICHTHBIX 3aMEH).

Coaep:xanue yueOHOT0 MaTepuasa 1

[lonsTne BHyTpeHHeU 3Hepruu. KuHerndeckas U MOTEHUMATIbHAS SHEPIHUSL. 1
CriocoObl m3MepeHHsT BHYTpeHHeH »Hepruu. Termmoormada. KommgectBo
TEIUIOTHL. YJenbHas TEIIOEMKOCTh BelecTBAa. 1EIUIOBOE paBHOBECHE.
TepmonunaMuyeckas cuctema. Temmeparypa. V3MepeHue TeMmepaTypsl.
IlIkana enbcus, lllkana KenpBuna. AOCOTIOTHBIA HYJIb.

CamocrosiTe1bHast padoTa 1

PedepupoBanne: NCTIONB30BaHUE U YUET Pa3IMUHBIX BHIOB TEIUIONEpEIadn
B OBITY WM Ha mpousBozcTBe. TemmepaTypa Kak (u3nueckas BeJHMYMHA U
cnocoObl €€ m3MepeHusi. TeImsioBoe paBHOBECHE B IPHPOAE U TEXHHKE.
AOCOIOTHBIN HYJIb: 3aTaJIKH U OTKPBITHSI.

- paboTa C OCHOBHBIM MCTOYHUKOM MH(popMarmu [1], c. 231, 3amanue 1-3.

Tema 2.10. Jluunocmuvie pe3ynbmamopl. OCO3HAHWE 3HAYECHHS TEOPETUUECKUX 3HAHUM MO €CTECTBO3HAHUIO | - HPUBOJAT MPUMEPBHI Pa3HBIX CIIOCOOOB TEPMOPETYIISILIUU Y PACTEHUI U
TemMnepaTypa u | jqis npakTUYeCKOW JEATENHLHOCTH 4YeJOBeKa. VICIONb30BaTh NPHOOPETEHHBIE 3HAHUA IS SKUBOTHBIX.

NPUCTIOCOOJIEHH | 3KONOTHYECKH TPAMOTHOTO MOBE/IEHHS B OKPYIKAIOLIEH cpesie  Jp. - IEPEUHCIISIOT IPYIIIbI, HA KOTOPBIE ACIISTCS KUBOTHBIC TI0 TEMIICPATYPHOMY

0CTh K Hei ITlosnasamenvuvie YVYJ[: AHanu3upoBaTh, CpaBHUBaTh, KiIacCH(DUUIMPOBaATH M 0000IIATH
KUBbIX MOHATHS: J1aBaTh ONpPEIeNICHHEe TMOHATUSAM Ha OCHOBE M3YUYEHHOTO Ha Pa3IMYHBIX MpeIMeTax POIMY. .
OpraHH3MOB yae6HOTO MATEPHATA. - 00BSICHAIOT, YTO MPEACTABIISAIOT cO0O0H CTEHOTEPMHBIC U SBPUTCPMHEIC KIBOTHBIE
Pezynamusnsie YYJ[: CaMOCTOATENbHO 0OHAPYXUBATh U (hOPMYTMPOBATh yueGHyIo mpobiemy, | 1 PACTCHUA.
OMIPEENAT 1EJb YUeOHOM NesTeNbHOCTH, BEIOUPATh TEMY MPOEKTA. - QK0T XapaKTePUCTUKY OCOOOH rpyIIe OpraHu3MoB — TEpMOGBUIAM.
Kommynuxamuenvie YYJ/]: OtcTranBas CBOX TOUKY 3pEHUs, IPUBOIAT apryMEHTBhI, IOATBEPHK st
ux Qakramu. B IHCKyCCHH YMETh BBIIBHHYTH KOHTPAPIyMEHTHI, IiepedpasipoBaTh CBOIO MBICIb
(BIaieHHe MEXaHU3MOM DKBHBAICHTHBIX 3aMEH).
Coaep:xanue yueOHOro MaTepuasia 1
Tepmoperyisauus. JKUBOTHbIE U TeMIIEpaTypHbIi pexxuM. ['oMoiloTepMHBIe, 1
MOMKUIOTEPMHBIE, TETEPOTEPMHBIE XKUBOTHBIE. TeMneparypa B KU3HU
pactenuii. JKuBble OpraHU3MBI U KOJICOaHUS TEMIIEPaTyp: CTCHOTCPMHEIE,
IBPHUTEPMHBIE, TEPMODIITFHBIC OPTaHU3MBI.
CamocrosiTe1bHast padoTa 1
PedepupoBanme: ponb TeMmIepaTypsl B KH3HH pacTeHWid. Poib
TeMIepaTyphbl B )KU3HU KUBOTHBIX. CIsIYKa CE30HHAS — OAHMH U3 CHOCOOOB
TEPMOPETYJISIUM Y dKUBOTHBIX. JIeIHHKOBas 310Xa B UCTOPUU 3eMIIM U €€
MOCHEACTBUSA JIs1 5)KUBOTHOTO M PAaCTUTEIBLHOIO MHPA.
- paboTa C OCHOBHBIM MCTOYHUKOM MH(popmMarmu [1], c. 237, 3ananue 1-4.
Tema 2.11. Bonga. | Jluunocmuvle pesyibmampi: OCO3HAHME 3HAYCHHUS TEOPETHYECKMX 3HAHMU IO €CTECTBO3HAHMIO | - OOBACHSIOT, YTO TaKoe SJEKTPOIHUTEL W JJCKTPOIUTHYCCKAS JAHCCOLUAIIHS,
®du3nyeckue u | AU TPAKTHYECKOH JICATENBHOCTH 4enoBeka. Vcrmonbsoark NpHOOpeTeHHbIC 3HaHWA JUIA | OIIECHIBAIOT POJIb BOJBI B TOM MPOIIECCE.
XUMUYECKHe OKOJIOTHYECKH IPAMOTHOTO MOBE/ICHHA B OKPYIKAIOLIEH Cpesie 1 Ap. - Ha3bIBAIOT KJIACCHI, HA KOTOPBIE JEISITCS DJIEKTPOIIUTHI 10 THITY 00pa3yIOIMXCs B

Tlosnasamenvuvie  YV/]: Ananm3upoBaTh, CpaBHUBAaTh, KIACCH(HIMPOBATE U 0000maTh
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CBOMCTBA BOJbI | MOHATHSA: JaBaTh ONpEJEIEHHE MOHATUAM Ha OCHOBE H3YYCHHOTO Ha PasiMYHBIX IPEAMETaX | pe3yJbTaTe AUCCOLMAIMU MOHOB, AAIOT UM ONpPEICIICHUS.
y4e6HOro MaTepuana. - PAacCKa3bIBalOT, KAKHE BEINCCTBA HA3BIBAIOTCS aM(POTEPHBIMU M, MOYEMY BOJA
Pecynamuenvie YY/[: CaMOCTOATEIFHO OOHAPYKUBATh U (OPMYJIUPOBATH YICOHYIO MMPOOIEMY, OTHOCHTCS K HHM

OTIPEAENATH IeTb Y4eOHOH e TeTbHOCTH, BBIOUPATh TEMY IIPOEKTa. .
- MEpPEYMCISIOT TPYNNbl BEUIECTB MO HX CIOCOOHOCTH K 3JIEKTPOIUTHUYECKON
Kommynuxamusnvie YY/{: OTcTauBas CBOIO TOUKY 3pEHHUS, IPUBOAAT apr'yMEHTHI, IOTBEPKAast

vx (axrami. B IUCKYCCHH yMETh BBIIBHHYTH KOHTPApIyMEHTHI, Iiepe(ypasipoBarh cBoro Mpicp | AHCCOUHALIH. .
(RIATCHHE MEXAHH3MOM SKBHBAICHTHEIX 3aMeH), - GOpMYJIMPYIOT TIOHATHE BOJOPOAHKIN MoKa3aTenb pH, Kak paziuyaercs 3Ta
Conep:kanne y4eGHOr0 MaTepuaia - BEJIMMHUHA JUIL PasHbIX CPE.

- Ial0T OTPEENICHNS TOHATHH: TTOBEPXHOCTHOE HATSHKEHHE, THAPOIIN3, (OTONN3.

Crpoerne MoOJeKynbl Boabl. Bomoponmuas cBs3p. Dusmueckme CBOWCTBa .
- PEIAIOT ypaBHEHHUS XUMHUIECKUAX PEaKIUH 110 THAPOIIH3Y .

BOAbl. MakcumalibHas IJIOTHOCTb. ITapooOpazoBanme. YaempHas
TermnoéMKOCTh. [IoBEpXHOCTHOE HaTsKEHHE. XUMHUUYECKHE CBOMCTBA BOJBI.
Boma — pactBopurens. JKuBble OpraHu3sMbl MO OTHOIIEHHIO K BOJE!

rugpoduibHble U rHapodoOHbIe. nuccormanus 31eKTposuToB. CHUIIbHBIE U
cnabpie snekrponuThl. Boma — amdorepHoe coenunenue. BomopoaHsiit
mokaszarenb. l'mapatanums. Kucnotuerii poxnae. Peakuum rugposnsa.
DoT0s1N3 BOJBL.

IIpakTHyeckue 3aHATHS 6

7| Pemenne ypaBHeHUH 10 THAPOIIH3Y. 2

8 Pemienue OKCIICPUMEHTAJIbHBIX 3a4a4 10 OMPEACIICHUIO KUCJIOTHOCTHU 2
PacTBOPOB.

9| HccnemoBanue cpeibl pacTBOPa COJICH M COKA PAaCTCHHIA 2

HNupuBuayaabHbIe IPOEKTHI 1

Pone Temneparypbl B KM3HM pacTeHuUi. Poilb TemmepaTypsl B KU3HH
XKHUBOTHBIX. CIIf4Kka CEe30HHas — OJUH M3 CIIOCOO0B TEPMOPETYIALUH Y
JKUBOTHBIX. JIEIHWKOBas 3Moxa B UCTOPUHU 3eMJIH U €€ IMOCIEACTBUS s
KHBOTHOTO M PACTUTEIHFHOTO MHpA.

CamocrosiTesbHas padora:

Pemienue 3a1a4 no 3J1€KTPOIIUTHYECKON AUCCOLUALIHH.

Pemenue 3a1a4 no NOBEpXHOCTHOMY HATSKEHHIO.

- paboTa ¢ OCHOBHBIM HCTOYHHKOM HHpopmMarmn [1], c. 237, 3axanue 1-4.

Tema 2.12. Poan | Jluunocmuvie pesyivbmamoi. OCO3HAHWE 3HAYECHHS TEOPETUYECKUX 3HAHUM IO €CTECTBOZHAHUIO | - OOBSICHSIIOT, YTO TAKOE THIPOJH3 M MOKA3bIBAIOT €0 POJb B oOMEHE BEIIECTB U
BOJbI B UL TIPAKTHYECKOH NEeATeNFHOCTH 4eloBeKka. lcrmomp3oBaTh NpHOOpPETEHHBIE 3HAHHA IS SHEPTHHL.
6uocepe OKOJIOTHICCKH IPaMOTHOTO TIOBEACHHS B OKPYKAIOLICH CPCAC 1 Jp. - JIaIOT OTpe/ieieHue IAHKTOHA, HEKTOHA, OEHTOCA, TIPUBOIAT IPUMEPBL.

Tosnasamenvnvie VVJ]: AHann3upoBaTb, CpaBHHBATh, KJIAaCCUPUIMPOBaTH M 00001IATH
TMOHATHUA: JaBaTb ONPEACICHUE IOHATHAM Ha OCHOBE M3YYCHHOI'0 Ha pPa3IMYHBIX NPEAMETax
yueOHOro Marepuana.

Pezynsamusnvie YV/]: CamocTosiTensHO 00HapyKUBaTh ¥ (OPMYJIUPOBaTh Y4eOHYIO poliemy,
OTIPEAENATH IEeTb YIeOHOH e TeTbHOCTH, BRIONPATh TEMY IIPOEKTa. 9KOJIOTHYIECKHUM T'pyIIIIaMm.

Kommynuxamuenvie YVJ]: OTcTanBas CBOIO TOUKY 3pEHHs, IIPHBOIAT apryMeHTHI, IIOATBEpkAas | - IEPEUHUCIIIOT OCHOBHBIE IIPHCIOCOOICHNS PACTCHUI U )KUBOTHBIX AT PETYJILIN
ux (aktamu. B quCKyccu yMeTh BBIIBUHYTh KOHTPApPryMeHTHI, eped)pa3upoBaTh CBOIO MBICIb | BOJAHOTO OajaHca.

- pacckas3bIBalOT, KakKWe pACTeHHS Ha3BIBAIOT KcepopHuTaMu, Me30(hHUTaMHu,
TUrpopuTaMu U THAPOPHUTAMH, IPUBOIAT IPUMEPHI.
- ONHWCHIBAIOT KOMHATHBIE PACTEHHS C CTOYKH 3PEHHUS IPHHAMICKHOCTH K

(BJ‘Ia}leHl/Ie MEXaHU3MOM 3KBUBAJICHTHBIX 3a1v1eH). - UBMEPAIOT YACJIbHYIO TEINIOEMKOCTD BOJbI.
Conep:xanune yue6HOro MaTepuasa - - paccMaTpUBAIOT U300pakeHMs, JaBaeMble JIUH30M.
Kpyrosopor Boasl B mpupozae. Boga — xonbibens xusHu. Boma — cpena - - COCTaBJIAIOT KPYTOBOPOT BOJEIL.

OOUTaHMS >KUBBIX OPTaHU3MOB. I'pymIbl >KUBBIX OPTaHU3MOB: IUIAHKTOH,
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HEeKTOH, OeHTOoc. Boga — ocHoBa OmoxuMHuUecKHX IporieccoB. Boma —
BaOXHEHIINN ydacTHUK OuoreoneHosa. Boma kak BaKHEHIIUN pPeryisaTop
KauMaTta 3emid. Boma — aOuoTmyeckuii (akTop B JKM3HUM PpacTEHHH:
kcepoduthl, rurpodutsl, ruapodutsl. Boga — abuormueckuil ¢axkrop B
HU3HU KUBOTHBIX.

HpaKanecxne 3aHATHHA

10 | M3mepeHnue ynenbpHOM TEIIIOEMKOCTH BOIBI

11 | Tlomyuenue n 06paboTKa U300pAKEHHUS, TABAEMOT'0 JIMH30M

LS

CamocTosiTesbHasi padoTa

PedepupoBanue: Boga W KIMMAaT Ha IUTaHeTe. Boja B KHU3HH KUBOTHBIX.
Ckiiepoutsl 1 3eMepOou bl XapaKTepHbIE OCOOCHHOCTH TAHHBIX TPYIIIL.
CocTtaBieHne KpyroBopoTa BOABI B NPHPOJE, UCKYCCTBEHHOH 3KOCHCTEME
(mapHHK).

- paboTa ¢ OCHOBHBIM UCTOYHMKOM MHMopmanwmu [1], ¢. 257, 3axanue 1-5.

Tema 2.13. Jluunocmusle pesynbmamel: OCO3HAHUE 3HAYCHHUSI TCOPETUYECKUX 3HAHHH 110 €CTECTBO3HAHHUIO | - MAFOT OTIPEICIICHUE TOHATHUS COJb.
CoJ6HOCTD " JJIA HpaKTH‘-IeCKOfI JACATCIIBHOCTU YCJIOBCKA. Hcnons3oBaTh HpI/I06peTeHHBIe 3HaHuA JJId - KHaCCI/I(bI/H.U/Ipy}OT COJIH.
MoYBa KaK 9KOJIOTMECKH IPAMOTHOTO MOBE/ICHN B OKPYIKaoLIeH cpejie 1 Ap. . - TIEPEYHUCIIAIOT COJH, W3 KOTOPBIX (HOPMHUPYIOTCS KOPAIOBBIE PH(BI, PAKOBHUHBI
AGHOTHYCCKHE Ilosnasamenvuvie YY/[: Ananus, cpaBHEeHHE, KiaccuUKanus 1 00001IeHIe TOHATHH MOJUTIOCKOB, CKEJIET 1 SMAJTh 3y00B MICKOTHTAOIIHX.
Pecyramuenvie YVJ[: CamocTosTeIbHO 00HAPYKUBATh ¥ (OPMYJINPOBATH YIEOHYIO IpodiIeMy,
haxTope! OmpeneNnaTh LeNb y4eOHON  JesATeNBHOCTH, BHIOMpATH TeMy mpoekTa. Paboras 1o | OGBACHAOT, YTO TaKoeunqua H Kak 0Ha obpasyercd.
NPEJIOKCHHOMY ¥ CAMOCTOSITEJIBHO — COCTABIEHHOMY IUIAaHYy, KCIIOJIb30BaTh Hapsay ¢ | ONHCBHIBAIOT B3aMMOJICUCTBUE OPraHU3MOB, HACCIAIOLIMX MOYBY .
OCHOBHBIMM H JIOTIOJIHUTENBHBIE CPEACTBA (CIPABOYHAS JIATEPATYpPa, CIOXKHBIE IPUOOPHI, | ~ KITaCCHOULUPYIOT ObITOBBIC OTXOBL.
KOMITBIOTED). - COCTaBJSIIOT peaKklIMyd MOHHOTO OOMEHa, ONPENeNsIOT THIbI COJIEH, CIIOCOOHBIX
Kommynuxamuenvie YVJ[: OtcrauBas CBOW TOYKYy 3PEHHs, I[IPMBOJMTL apryMeHThl, | OOMEHUBATHCS COCTABHBIMH YaCTAMHU.
HOATBEpXkast X (aKTaMHu. - PacKphIBaIOT BOJTHOBBIE CBOMCTBA CBETA.
Coaep:xanue yueOHOT0 MaTepuasia -
Conu M MX pOJb B )KU3HHU PACTEHU W KUBOTHBIX. Kitaccudukarms coneil.
Homenknarypa comeif. Comu kak snexTponuTsl. [louBa m e€ cocras.
BcacbiBaronas cuiia KOpHed. I'palueHT KOHLIEHTPALMH.
[IpakTnyeckue 3aHATHS 6
12 | M3ydyeHne cocTaBa MOYBHI 2
13 | Peakuuy MOHHOrO OOMEHA U UX COCTABJIEHHUE. 2
14 | M3yuenwue npouecca quddy3un Ha MpUMEpe KHUIKOCTEH. 1
15 | M3yJeHne BOJTHOBHIX CBOMCTB CBETa 1
CamocrosiTenbHasi padoTa 1
PedepupoBanue: )xu3Hb U Hay4Has JgestesbHOCTh B.B. Jlokydaesa.
3acoseHHbIE OYBHI U PACTEHHUS TalO(UTHI.
W3yuyeHnne OBITOBBIX OTXOJI0B
- paboTa C OCHOBHBIM MCTOYHHKOM MH(popmMarmu [1], c. 263, 3amanue 1-3.
Tema 2.14. Jluunocmmuvie pezynomamel: pa3BUTUE HABBIKOB COTPYAHUYECTBA, PA3BUTUE CAMOCTOSTENBHOCTH, | - TAIOT oTpeJieIICHUE OMOTHUUYECKUX Q)aKTOPOB
Buornueckne (hopMHpOBaHME  OCO3HAHHOW MOTHBAUMHM K  BBIIONHEHHIO  3aJaHus, (OPMHPOBAHHE | - OGLACHAIOT, B UEM CYTh KOMMEHCAJIN3Ma U MyTyaju3Ma.
(akTopbI OKOJIOTHICCKOTO COSHAHNA - IPUBOJISIT TIPUMEPhI PACTEHUI U )KUBOTHBIX, B3aUMOJICHCTBYIOIINX MEXIY CO00i

Ilosnasamenvuvie YVJ[: camocTosiTenbHOE BbLICNCHHE M (OPMYJIMPOBAaHHE IMO3HABATEIbHON
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LENH
Pecynamususie YV/[: moctaHoBKa y4yeOHBIX M MO3HABATENBHBIX 3a7a4, KOHTPOJb, KOPPEKLUS,
OLIEHKa

Kommynuxamusnvie YV/]: BnanieHre MOHOJIOTHYECKON M AMAIOTHYECKON popMaMu pedn

Coaep:xanue yueOHOT0 MaTepuasia 1

Bzaumopeictrue OpraHu3MoB B IMpPHUPOJAC: KOMMCHCAJIU3M, MYTyajlu3M,
IIaAPaASUTU3M, XUITHUYICCTBO U KOHKYPCHIIMA.

CamocTosiTeJbHasi padoTa 1

PedepupoBanne: cagsl ApsSBONA: pas3rajka TaWHBI aMa30HCKHX JIECOB.
Hapnunrronus. Pocsaka. MyxonoBka. )Ku3Hbp U JeATENBHOCTh aKaJleMHUKa
K.U. Ckpsabuna.

W3yueHune B3auMOCBS3€d B HCKYCCTBEHHOM 3KOCUCTEME — aKBAPUYME M
COCTaBJICHHUE LIETICH MTUTAHUS

- paboTa C OCHOBHBIM MCTOYHUKOM HH(popmaiwmu [1], c. 269, 3ananue 1-4.

10 5TOMY THILY.
- CpaBHHMBAIOT XMIIHUYECTBO M Mapa3suTH3M. [IpHBOAST mpuUMeEphl pacTeHUd Hu
JKUBOTHBIX, B3aUMOJICHCTBYIOIINX MEXKIY COOOH 0 3TOMY THITY.

- paccKa3bIBAIOT O KOHKYPEHIIMHU C MTO3UIIMK ECTECTBEHHOTO 0TOOpa.

Tema 2.15. Jluunocmuvle pe3ynbmampl: Pa3BUTHE HABBIKOB COTPYIHHYECTBA, PA3BUTHE CAMOCTOATENBHOCTH, | - 00CYKAAOT GriibM A . DUHIITEHH U €ro TCOPHs OTHOCUTEIILHOCTH.
JKuzub u Bpemsi. | GOPMUpPOBAHHE — OCO3HAHHOW —MOTHBALMM K  BBIIONHCHMIO  3alaHus, (HOPMUPOBAHHEC | - (hOpMYIMPYIOT, YTO TAKOE OHOPHTMBI, HA3BIBAKOT MX TUIIbI, IPHBOAT HPUMEPHI
BuoputMbI SKOJIOrMHCCKOro COSHAHM _ | OnomOrHYecKHX PUTMOB.
Tlosnasamensuvie YVJ[: caMOCTOSTENbHOE BBIAENEHHE W (OPMYJIHPOBAHUE MO3HABATENBHOH | _ JIAIOT ompeeneHue (poTonepruoau3Ma, IpUBOIAT MPUMEPHI (HOTOMEPHOAU3MA Y
e N
geey/mmueﬂble VY,ZZ IIOCTaHOBKa yqe6HLIX W TO3HABATCJIbHBIX 3aJa4d, KOHTPOJb, KOPPEKIUA, paCTeHHH 1 KHBOTHBIX. o
oLeHKa - OMHUCHIBAIOT, YTO MPEACTABISIOT CO00I JTyHHBIE (IPUINBHBIE) PUTMBI.
Kommynuxamuenvie YVJ[: Blajienre MOHOJOTHIECKON M TUAIOTUYECKOM (hopMaMu peun - OOBSICHAIOT, KOTO 00Pa3HO HA3bIBAIOT «KABOPOHKAMH», KOTO — «COBAMI) U, KTO
Coaep:kaHue y4e0HOr0 MaTepuaJia - TaKHe «rojyom
PasButue mpencraBneHui 0 IPOCTpPaHCTBE U BpeMeHU. PaboTer HeroToHa 1 -
Oitnreitna. buonornyeckue vacel, GunoIOrnuecKue U OHOJIOTHYECKHE
putMbl. @ortoneproau3M. JIyHHbIe puTMBL. [IpHINBHO-OTINBHBIE PUTMBL.
IIpakTHyeckue 3aHATHS 1
16 | Onpenenenue 6uoputma uenoeka (CekpeTbl OHOJOIHIECKUX YACOB 1
YEIOBEKA: «COBBDY, «KABOPOHKHY, KTOTYOM».)
CamocTosiTesbHast padoTa 1
PedepupoBanme: XxpoHOOHONOTHA: €€ NOCTIDKEHHS M HcTopus. YacoBble
nosica B Coserckom Coroze u Poccun.
CocraBieHne IBETOYHBIX YaCOB.
- paboTa ¢ OCHOBHBIM HCTOYHHKOM MHpopmMarmn [1], c. 278, 3amanue 1-3.
Tema 2.16. Jluunocmmuvie pesynomamel: pa3BUTHUE HABBIKOB COTPYAAHHYECTBA, Pa3BUTUE CAMOCTOSTENBHOCTH, | - IEPEUUCIIIIOT TPU 0OMEHHBIX II0TOKA, KOTOPBIE XapaKTEPU3yOT SKUBOM MHUD.
Oo0men opMHupOBaHHE  OCO3HAHHOW ~MOTHBALMHM K  BBIIONHEHMIO  3ajaHusi, (POPMHPOBAHHE | - OGBACHSAIOT, KAKYIO POJb MTPAET B 3TOM Tpoliecce 0OMeH HHpopMaIueii, U3 yero
uHpopMamueii | YKOJIOTHUCCKOTO CO3HAHMs OH COCTOMT.

Ilosnasamenvhvie YV/]: camocTosiTenbHOE BBIICNCHHE M (OPMYJIMPOBAaHHE IMO3HABATEIBHON
LeTH

Pezynamusnvie YYJ[: mocraHoBKa y4eOHBIX M MO3HABATENBHBIX 3a7a4, KOHTPOJb, KOPPEKIHS,
OIIeHKa

Kommynuxamusnvie YV/[: BaneHne MOHOJIOTHIECKOH U THAIOTHIECKOH (hopMaMu pedn

Coaep:xanue yue0HOT0 MaTepuasa 1

3nayenne wHpopmanuu. OOMeH wHMOpMAIMed B JKMUBBIX CHCTEMax. 1

- paccka3bIBaIOT, KaK IPOUCXOAUT OOMEH HHpOpMAIHEil Ha MOJIEKYIIPHOM ypOBHE
1, KaKylo poJIb UTpaeT reHeTn4ecKast HHpopManys B Ipoleccax HacleICTBEHHOCTH
1 U3MEHYMBOCTH.

- JATOT oTpeieneHne (pepMeHTOB U OOBACHSIOT KaK OHU paboTaroT.

- Ha3bIBAIOT OCHOBHBIC CIIOCOOBI OOMeHa HHQOpMAIMed Ha MOMYJISIIHOHHO-
BHJIOBOM ypPOBHE.
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MonekyJsIpHBI ¥ KJIETOYHBIH ypoBeHb oOMeHa mH(popmarmeil. [Iporecc
(aronuro3a. TkaHeBBIH M OPraHU3MEHHBIN YPOBEHb 0OMeHa MH(pOpMAaIHeii.
Pednekcel. Anamuzatopsl. [lomynsiuMOHHO-BHIOBOW ypOBeHb OOMeEHa
nHdopmanueit. MHpopManoHHas Harpy3ka BHEIIHETO BHJA B KMBOTHOM
MHpE.

IIpakTHyeckue 3aHATHSA 10

17 | Pacno3HaBanue OpPraHnvCeCKUux COCAUHEHUMN

18 CpaBHI/ITeHLHHﬁ AHaJIN3 CTPOCHUA paCTHTeJ’ILHOﬁ M KHBOTHOM KIJIETKHU

19 MHKPOCKOHI/IpOBaHHe M aHAJIU3 KUBOTHBIX TKaHEH

20 | MUKpOCKONIMPOBaHUE U aHAJIN3 MPOCTEHIINX U3 CEHHOTO HACTOSI

21 | PaccMoTpeHne NpHUCIOCOOJICHHOCTH OPTaHU3MOB K cpejie 0OuTaHus

RN ININININ

CamocrosiTeJbHast pagoTa

PedepupoBanne: xpoHoOuonorusi: Kowpax JlopeHn — oauH U3
OCHOBOIIOJIOKHIKOB 3TOJIOTHH — HAYKH O MOBEICHUH XUBOTHHIX. JKH3HD U
HayuyHas aestenbHocTh V.M. MeunukoBa. Bxian B Hayky akagemuka HM.I1.
[TaBoBa. 3001ICHXOIOTHS: HCTOPHUS HAyKH, €€ pa3BUTHE, METOIBL.

- paboTa ¢ OCHOBHBIM UCTOYHHKOM MHMopmanmu [1], ¢. 268, 3axanue 1-4.

- XapakTepu3yroT ocodeHHOCTH cTpoeHus monekyn PHK u JTHK

- OMNpEENsIOT CTPOCHHE KJIETOK IO pe3yjbraraM paboThl
MHUKPOCKOIIOM.

- CPaBHHMBAIOT CTPOEHHE KJIETOK PACTUTEIBHOTO M dKMBOTHOT'O IIPOUCXOXKICHUSL.

- Ha3bIBAIOT CTPOCHUE BHUPYCOB, XapaKTEPU3YIOT JKM3HEHHBIH ILHKI W €ro
3aBUCHMOCTD OT KJICTOUHBIX ()OPM KHU3HH.

- OIPENeNIIOT OCHOBHBIE BO30yIuTeIM WH(OEKIMOHHBIX 3a00JIeBaHMMN; MAIOT
MOHATHE 00 OHKOBUPYCAX.

- XapakTepH3YIOT KIETOYHYIO TEOPHIO CTPOSHHS OPTaHU3MOB.

- ONIPEEIIIIOT ¥ XapaKTePU3YIOT OPraHOWABI KIETKH U KJIETOYHBIE BKIIOUCHMS.

CO CBCTOBBIM

HNuanBuayaabHble MPOEKTHI.

1. KauecTBeHHOE OmpeenieHre BakHEHINX npuMeceii B Boze 2. CrocoOs! yirydiieHus kadectBa Boasl 3. OmnpenencHue xECTKOCTH Boabl 4. OmpenerneHne pacTBOPEHHOTO
KHUCIIopoAa B BoAe mo meroay Bunknepa 5. MccnemoBanue jxeBatenbHOW pesuHku 6. MccnemoBanme wmoxonana 7. MccnenoBanue ummncoB 8. HcecienoBanue yas U
H3roTOBJICHHE Kamopckoro 4ast 9. Mccnenoanue monoka 10. MccrnenoBanue curaper. 11. Onpenenenue kadectBa Mbina 12. M3yueHue BIUSHHUS MY3BIKH Ha JTUHAMUKY
YMCTBEHHOH paboTocrocoOHocTH denoBeka. 13. MccenoBanue nbUIeBOro 3arps3HeHMs BO3yXa B moMeleHnu 14. M3yueHne Kopsl AepeBbeB U KYCTAPHUKOB

15. V3yueHne 3aBUCHMOCTH 3J0pOBbsI JIOJei OT cocrosHus atMoc(epbl. 16. M3yuenue ocBeméHHOCTH pabo4yMx CTONOB B KaOuHerax u noma. 17. MccienoBanue
BO3MOXKHOCTEH 3HeprocOepexeHust B KBapTupe. 18. MeTonsl M3MepeHusl apTepualibHOro KpoBsiHOTO aamieHus. 19. BeipammBanue kpuctamioB. 20. [IpuHumn pabGots
be30JIeKTprudecKoii 3axkuranku. 21. CocTaBlieHHe MPOEeKTa o3elieHeHus ckBepa 22. M3roToBieHe HUTPOLEIUIIONO03bI U €€ MPUMEHEHHE.

Pa3znen 3. Mukpomup | 33/19
Tema 3.1. Jluunocmuvle  pesyrbmamui: pasBUTHE  HABBIKOB  COTPYAHMYECTBA,  PasBUTHE | - OOBSICHAIOT, B uéM pasHuna mojenei aroma JIx. Tomcona, D. Pesepdopaa u
OCHOBHl)le CaMOCTOATCIIBHOCTH, q)OpMI/IpOBaHI/Ie 0CO3HAHHOU MOTHBAIlMKM K BBIIIOJHCHUIO 3aJdaHud, H Bopa
CBeIEHHS 0 (bopmHupoBaHHe SKOJIOTHHUECKOrO CO3HAMMS - (hOpPMYJHMPYIOT, YTO TaKOE€ aTOM, HM30TOI, XUMHYECKMH 3JEMEHT W YeM OHH

CTPOCHHH aTOMA

Ilosnasamenvnvie YYJ/]: AHammM3upoBaTh, CpaBHHBATh, KilacCHPHUUUPOBaTh # 0000IIATH
TIOHSTHUS: IaBaTh ONPEAENICHNE TOHATHAM Ha OCHOBE y4eOHOro MaTepuana; 0000ImaTs MOHATHSL
— OCYWIECTBISATh JIOTHYECKYIO OINEpalfio Mepexoja OT MOHATHA C MEHBIIMM OOBEMOM K
MOHATHIO C OonmpmM  00BEMOM. CTpPOUTH JIOTHYECKOE pacCykKAeHHe, BKIIOYAroIee
YCTaHOBJIEHHE MTPUUUHHO CJICACTBEHHBIX CBS3EH.

Pezynsimusnvie YV/]: CaMocTOsTENbHO OOHAPYKUBATh M (GOPMYIUPOBATh YueOHYIO mpobiieMy,
ONPENETATE LIENIb yqeGHOf/i JIeSITeNbHOCTH, BBIOUPATh TEMY IPOEKTa.

Kommynukamuenvie YVJ[: OTcrauBas CBOIO TOYKY 3pEHHUs, TPHUBOIUTH apryMEHTHI,
TIOATBEPIKAAA UX q)aKTaMI/I.

Coaep:xanue yueOHOr0 MaTepuaJia 1
CxeMa 5BONIIOUH TPEACTaBICHUN O CcTpoeHMHM aroMa. Mojenu aToMOB 1
Jlx. Tomcona n 3. Pesepdopaa. Ilocrynarer bopa. IlporonHo-HeHTpoHHAs

Teopusi  snapa. Artom. M3otombl. OnekTpoHHas 00ojl0ouka  aTroma.
OHepreTudeckuil ypoBeHb 3IEKTPOHOB. DIEKTPOHHOE 00TaK0

OTIIMYAIOTCS APYT OT pyTa

- ONPEICISIOT YUCIIO YHEPTeTHYCCKUX YPOBHEH B aToMme 10 HOMeEpy IIepHoaa B
tabmure /1. . MeHneneeBa, B KOTOPOM HaXOIHUTCS TAHHBIH XUMHYCCKHHA YIEMECHT
- I3TOTABJIMBAIOT ILIACTHIMHOBYIO MOJICITh aTOMa
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CamocrosiTe1bHast padoTa 1
PedepupoBanne:  CpaBHHUTENIbHAs — XapaKTEPUCTHKa MoJeNied  aroma
k. Tomcona, D. Pesepdopna u H. bopa. )Kusus u Hay4Has OesTEIbHOCTH
. 1. Banenko. Bxnax B Hayky HoOGeneBckoro jaypeara B. ['eiisenoepra.

- pab0Ta ¢ OCHOBHBIM MCTOYHHKOM HH(popmarmu [2], ¢c. 10, 3aganue 1-6.

Tema 3.2.
Ilepuoanueckuii
3aKOH U
CTpOeHHe aToMa

Jluunocmuvle  pezynomamol: pa3BHUTHE HaBBIKOB COTPYJHUYECTBA, pasBuTHE
CaMOCTOSITENFHOCTH, (OpMHpPOBAaHHWE OCO3HAHHOM MOTHBAIlMM K BBINOJHEHUIO 3aJaHusd,
(opMHUpOBaHUE YKOJIIOTHIECKOTO CO3HAHUS

Ilosnasamenvnvie YYJ]: CTpouTh IOTHYECKOE PpACCY)XKICHHE, BKIIOYAIOIIEE YCTAaHOBJICHHE
MPUYUHHO CIEACTBEHHBIX cBsa3eil. Co3naBaTh MOJAENH C BBIACNEHHEM CYIIECTBEHHBIX
XapaKTepUCTUK O0BEKTa, MPeoOpa3oBbIBATh MOMAENU C LENbIO BBIBICHUS OOMIUX 3aKOHOB,
ONpPEAENAIOIINX JaHHYI0 MpeIMeTHylo o0macte. IIpeactaBmsaTe uH(bOpManuio B BHAE
KOHCIIEKTOB, Tabiuu, cxeM, rpadukos. IIpeoOpa3oBbiBaTh MHGOpPMANWIO W3 OXHOTO BHIA B
JpYroii ¥ BEIONpATh yRoOHYt0 11t ce0st hopMy GHKCAlUK U IpeaCcTaBICHHIS HHYOPMAIIHHL.
Pecyramuenvie YVJ[: CamocTosTeIbHO 00HAapYXUBaTh U (HOPMYJIHPOBATh YUeOHYIO IpodiIeMy,
OTIPEAEIATH 1IeJb Y4eOHOH e TeIbHOCTH, BEIONPATh TEMY IIPOCKTa.

Kommynuxamusnvie YVY/]: OrtcrauBasg CBOIO TOUYKY 3pCHHS, NPUBOAUTH AapTryMEHTEHI,
MOATBEPIKIas MX (haKTaMH.

Conepxanue yueGHOro MaTepuajia 1
OtkpbiTue nepuoguueckoro 3akoHa [l. . MenneneeBbim. [lepuoanueckuii 1

3aKOH U yYEHHUE O CTpOeHUH atoMma. [lepuoaunueckas cucteMa XUMUYECKUX
3JIEMEHTOB M YYEHHE O CTPOCHUHU aTOMa. BAJICHTHBIE 3JIEKTPOHBL. 3HaUEHUE
MEPUOANYECKOT0 3aKOHA W TMEPUOJMYECKOM CHCTEMBbl. OTKPBITHUE TaJllus,
CKaHAMs U repManusl, npeackasansbix [. Y. MengeneeBbiM

IIpakTHyeckue 3aHATHS 1
22 I CocTaBieHne XapaKTePUCTHKH XMMHUYIECKOTO 3JIeMEHTa 1
CamocTosiTesibHasi padoTa 1
PedepupoBanme: McTopus OTKPHITHS HNEPHUOJUUECKOTO 3aKOHA — OJIHOTO
n3 (QyHIAMEHTATBHBIX 3aKOHOB Mupo3aanus — JI. 1. MeHjeneeBbIM.
. 1. MenpeneeB —  pycckuih  yuéHbl-sHUuKIoneaucr.  Mcropus
OTKPBITUH TaJUIMA, CKaHIUS M TEePMaHUA — XHUMHYECKHX DJIEMEHTOB,

CyIIeCTBOBAaHUE KOTOPHIX ObLI0 mpejackazano . Y. MeHneneeBbiM.
- paboTa ¢ OCHOBHBIM HCTOYHHKOM MH(popmarmu [2], c. 19, 3aganune 1-4.

- ONPEJIEIISIIOT, KAK UMEHHO M3MEHSFOTCS] CBOWCTBA DJIEMEHTOB M 00pa30BaHHBIX
MMM BEIECTB B Nepruoaax tabnuipl MeHeneesa.

- 00BACHAIOT, Kak Ilepuomuueckas cucTeMa W NMEPUOJUIECKUI 3aKOH CBSI3aHBI C
YYEHHEM O CTPOSHHHU aToOMa.

- IPUBOZAAT TpH (HOPMYITHUPOBKHU IIEPUOJHIECKOTO 3aKOHA.

- JAlOT OLEHKY NMEepHOAMdecKoro 3akoHa M Ilepmoandeckoi cucTemsl B MCTOPHU
HayKH.

Tema 3.3.
Buaropoansie
ra3el. Monnast

XHMHYeCKast
CBSI3b

Jluunocmuvie  pesynbmamoi: pa3BUTHE  HAaBHIKOB  COTPYAHHYECTBA,  pPa3BUTHE
CaMOCTOSITENFHOCTH, (OPMUPOBAHHWE OCO3HAHHOM MOTHBAIMM K BBINOJHEHHIO 3aJaHMus,
(hOpMHUpOBaHUE YKOJIOTMYECKOTO CO3HAHHS

Iosnasamenvuvie YVJ[: TlpenctaBnste WHGOPMAIMIO B BHIC KOHCIIEKTOB, TaOJHII, CXEM,
rpadukos. IIpeoOpa3oBeBaTe HH(YOPMAIMIO U3 OJHOTO BHUIA B JPYroil M BHIOMpATh yIOOHYIO
uist ce0st GopMy (HUKCAINH U TIPEICTABICHUS HHPOPMAIIH.

Pezynamusnvie YYJ[: CaMoCTOATENBHO 00HApYKMBaTh U (HOPMYITHPOBATH yUeOHYIO IPOOIEMY,
ONpeNeNATh LeNb y4eOHOH JeATeIbHOCTH, BBHIOMpATh TeMy IpoeKTa. BeIIBHTaTh BepcHu
pelieHus Mpo0IeMbl, 0CO3HABaTh KOHEUHBIH Pe3yNbTaT, BRIOMPATh U3 MPEIOKEHHBIX U UCKATh
CaMOCTOSITENbHO CpeACTBa AOCTHXKEHUs Lenu. CocTaBiaTh (MHAMBUAYAJIBHO HJIM B TPYyIIE)
IUIaH peLIeHus MpobeMbl (BBITIOIHEHUS IPOEKTA).
Kommynukamusnvie  VVJ[:  OtcrauBas CBOI TOYKY 3pEHHUS,

NPUBOAUTH APT'YMCHTHI,

- Ha3BIBAIOT UMEHA YUEHBIX-XMMHUKOB, OTKPBIBIIMX B KOHIE XIX B. HHEPTHBIE ra3bl
— Trenuil, aproH, KPUITOH, HEOH, KCEHOH, PaJIOH.

- OOBSACHSIOT, YTO TAaKOE€ MOHHAas XHMHYECKas CBSI3b W KaKOB MeEXaHH3M €&
00pa3oBaHuUsL.

- OPUBOAAT  MPUMEPHI
KPHUCTAUTUYECKYIO PEHIETKY.
- JOKa3bIBAIOT, YTO HOHHAS CBSA3b B XHMHYECKHX COEIMHEHUSIX ITOCTATOYHO
OTHOCHUTEITbHA.

- cpeau Bemects, (Gopmyisl kotopeix: KCI, AICI3, BaO, Fe203, Fe2(S04)3,
H2S04, SiO2, NH3, ompeaenstoT COeIWHEHUS C WOHHBIMH KPHCTAUNIMISCKUMHU

XUMHUYCCKUX COCHHHCHHﬁ, HMCIOIIUX HOHHYIO
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MOATBeP)KAAst MX OUCKYCCMH YMEThb  BBIIBHHYTH ¢daxramu. B
nepedpazupoBaTh CBOIO MBIC/b (BIaJICHUE MEXaHU3MOM DKBUBAJICHTHBIX 3aMEH).

KOHTPapTryMEHTBHI,

Coaep:xanue y4e0HOT0 MaTepuasa

W3 ncropun OTKpHITHSI O71aropoAHbIX ra3oB. [IpuMeHeHNe HHEPTHBIX TA30B.
Honnass xumudeckas CBsA3b. VIOHHBIE KPHCTAUIMYECKHE — PEIIETKH.
Knaccudukanys HOHOB M OTHOCHTEIIbHOCTh HOHHOHN CBS3H.

CamocTosiTeJbHasi padoTa

PedepupoBanne: HaydyHas HAEATEIBHOCTH M OTKPHITHSA HOOEJIEBCKOTO
Jnaypeata YuiabsiMa Pam3as. Posb HOHHBIX COEIMHEHUHN B HEXKUBOM IpUpoae
U B KU3HM dYenoBeka. JKuikuil remuii u cBA3aHHBIE C HUM OTKPBITUS
SIBICHUM CBEPXTEKy4eCTH M cBepxmnpoBoguMocTu. CocTaBleHHE CXeM
HOHHOM CBSI3U, 00BACHEHHE MEXaHU3Ma 00pa30BaHUs.

- paboTa C OCHOBHBIM MCTOYHUKOM MH(popMarmu [2], c. 25, 3ananue 1-4.

pelmeTKaMu.
- AT Ha3BaHMs BCEX COCIMHEHUN U YKa3bIBalOT, K KaKOMY KIIACCy OTHOCUTCS
Ka)KJJ0€ U3 HUX.

Tema 3.4.
KoBajienTHas 1
MeTa/LIHYecKast

XHMHYeCKast
CBSI3b

Jluunocmmuvie pesyibmamaol. pa3BUTUEC HAaBBIKOB COTPYAHUYECCTBA,
CaMOCTOATCIIBHOCTH, (I)OPMI/IpOBaHI/Ie OCO3HAHHOH MOTHBAIlUM K BBHIIOJHEHHUIO
@OpMHpOBaHI/Ie 9KOJIOTHUYECKOIro CO3HaAHU

pasBuTHE
3aj1aHus,

Tlosnasamenvnvie YVJ]: Co3gaBaTh MOAENH C BBIICICHHEM CYIIECCTBEHHBIX XapaKTEPUCTHK
00BeKTa, MPeoOpa3oBBIBATG MOJEIH C LENBIO BBIABICHHS OOLIMX 3aKOHOB, OMPEIENSIONINX
JTAHHYIO TIPEeIMETHYI0 001acTh. [IpencTaBnaTe nHdopMarmio B BUIe KOHCIIEKTOB, TA0IHII, CXEM,
rpa¢uxoB. [IpeoOpazoBrIBaTh HHGOPMAIMIO M3 OJHOTO BHAA B OPYTrOod M BHIOMpATh YIOOHYIO

ISt ce0st popMy (DUKCAIMU U IPEACTABICHHST HHPOPMALIIH.

Pecyrsamuenvie YV/]: CoctaBnsate (MHAMBHAYaJbHO WM B TPYIIE) IUIAH PELICHHS MPOOJIEMBI
(BBIMOJHEHUsT TIpoekTa). Pa0oTas 1O NpeayiokeHHOMY M CaMOCTOSITENBHO COCTaBICHHOMY
IUIaHy, WCIOJIb30BaTh Hapsay C OCHOBHBIMH M JIONIOJHHUTENIbHBIE CPEACTBa (CIpPaBOYHAsS

JUTEPATypa, CIOKHBIE TPHUOOPHI, KOMITBIOTED).

Kommynuxamusnvie YVY/]: OrtcrauBasg CBOIO TOUYKYy 3pEHHS, NPUBOAWTH AapTyMEHTEHI,
TOATBEPIKAAst HX AUCKYCCHH YMETh BBIIBUHYTH (DaKTaMH.
Coaep:xkanue yueOHOro MaTepuaJia 1

MexaHu3M 00pa30BaHMsl KOBAJICHTHOW CBSI3U. DJIEKTPOOTPHLATEIBHOCTD. 1
MornekyssipHass KpUCTAUIMYecKass peméTka. ATOMHas KpUCTaIIMYecKas
pemérka.  AmoTponus.  MexaHM3M — 00pa3oBaHMA ~ METAIMYECKOU
XuUMHUYeckoil cBsa3u. Hambomee XapakTepHble CBOWCTBA  METaJUIOB.
ONeKTpONpOBOAHOCT. TemIoNnpoBOAHOCTh. MeTauIndecKne CIDIaBbl |
00acTu X MPUMEHEHHS

IIpakTHyeckue 3aHATHS 2
23 | CpaBHHTENIbHAS XapaKTEPUCTHKA KOJUICKIMH CIIABOB METAJJIOB, MX 1

(U3NIECKUX U XUMHUUECKUX CBOWCTB.

24 | CpaBHHTENIbHAS XapAKTEPUCTHKA KOJUIEKI[MH TOPHBIX MOPOJT 1
HNuuBuayaJbHbIE POEKTHI 1

PedepupoBanue: CpaBHHTENbHAS XapaKTepUCTHKA  BELIECTB c
MOJIEKYJISIDHOM M aTOMHOM KpPUCTaJUNIMYECKUMM DEIIETKAMM Ha IpUMeEpe
TBEPAOTO YIIEKHUCIIOro rasa u rpadura. AnMas Kak MUHEpaa, OJHA U3
KPUCTAJUTHYECKUX MOIUUKaImi yriepoaa. Mcropus 3HaMeHHTOTO anMasa
«Ilax» (wmm  «Okcenbcuopy, mwmm  «KymimHany). JlparomeHHble KaMHH

- OOBSACHSIOT, KaK 00pa3yeTcs KOBaJICHTHAS! XMMUYECKasl CBSI3b.

- Jal0T (OPMYJIHMPOBKY 3JIEKTPOOTPHLATEIBHOCTH, 3aHCHIBAIOT PSJ BaKHEUIINX
HEMETAJIOB B MOPSAKE YBEJIMUEHHS MX JIEKTPOOTPHLIATEIHHOCTH.

- Ha3bIBAIOT JBA THMA KPHCTAUIMYECKUX PEMIETOK, XapaKTePHBIX UIS BEIIECTB C
KOBAJICHTHOH CBSI3bI0, IPUBOSAT IPHMEPHI TAKHX BEIIECTB.

- AI0T XapaKTEpPHCTHKY TaKUX MOAU(UKAIMK yriepona, Kak aiMma3 U rpadur, c
TOYKH 3PEHUS UX CTPOCHHUS U CBOMCTB.

- CPaBHHUBAIOT MOHHYIO KPHCTAJUIMYECKYIO PEIIETKY C MOJICKYIIPHOM W aTOMHOH.
3aMUCHIBAIOT CXeMy 00pa30BaHUs KOBAJICHTHOM CBSA3U AJISI MOJIEKYJIBI BOJIBI.

- (OpMyIHPYIOT, Kakas KOBAJEHTHAs CBSI3b HA3BIBACTCS IOJSIPHOM, Kakas —
HETMOJISIPHOM, 4YeM OHM OTIMYaloTCs.- OOBSICHSIOT, YTO TaKOe MeTaIMYecKas
XMMHUYECKas CBSI3b U KaK OHAa BO3HUKAET.

- Ha3bIBAlOT caMble IUIACTUYHBIC METAUIbl, METaIBl C CaMOH IUIOXOH
3JIEKTPONPOBOIHOCTBIO, CaMbIi JIETKUH M caMblii TSDKENBIH METaul, MeTal C
caMoil BBICOKOM TeMIepaTypoi miIaBaeHUs.

- JAIOT CPaBHHUTEIBHYIO XapaKTEPHCTUKY (HU3MUECKHUX CBOWCTB METAJUIOB H
CIJIABOB.

- TEepeYHCNIAIOT T€ OTPacid COBPEMEHHOH IPOMBIIUICHHOCTH, TA€ HaXOIAT
IIMPOKOE MPUMEHEHHE METAJUINYECKHE CIIJIaBHI.

- Ha3bIBalOT HEKOTOpBIE OTIMYUTEIBHBIE OCOOEHHOCTH, XapakTepHbBIC I
CTPOEHUS aTOMOB METAJIIOB.

- XapakTepu3ylT TKENble U JETKHE METasIbl, JETKOIJIaBKUE M TYTOIUIaBKHUE,
Ha3bIBAOT OCHOBHBIE 00JIACTH MX MIPUMEHECHHSI.

- TPUBOAAT TNPUMEphl HamOoyiee BBIJAIONIMXCS IIPOM3BEICHUH HCKYCCTBAa U3
METAJUIOB U CILUIABOB.
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(ammasel, pyOuHbl, candupbl) B HCKYCCTBE, JIUTEPAType, MY3bIKE,
KHHOQHIIbMAX.

CamocTosiTesIbHAsi padoTa - padoTa C OCHOBHBIM HCTOYHUKOM
unpopmanuu [2], c. 32, 3amanue 1-5.

PedepupoBanne: Tumbl MeTaJUIMUECKHX KPUCTAIMYECKUX  PELIETOK.
Vcropust BO3HUKHOBEHHS W Pa3BHTUS 3€PKaJbHOIO IPOHM3BOJACTBA.
«Kpbutatelity MeTasm M MCTOpUs  MHUPOBOM  aBuanmuu. Mcropus
MeTaJUIMYeCKuX neHer B Poccum. JlparomeHHBle MeETaJUTbl W CIUIaBHI B
HCTOPHHA MHPOBOTO HCKyCcCTBa. POJIb COBpEMEHHBIX CIUIABOB B Hayke,
TEeXHUKE, MEJUIHHE, OBITY.

- paboTa ¢ OCHOBHBIM UCTOYHMKOM HHMopmanuu [2], ¢. 39, 3ananue 1-5.

Tema 3.5. Jluunocmuvie  pesynomamoi: pa3BUTHE  HAaBBIKOB  COTPYIHMYECTBA,  pa3BUTHE | - (GOpPMYIHPYIOT TPH TOJIOKEHHUS MOJICKYIAPHO-KHHETHIECKOH Teopuu B
MOJIeKyJIﬂpHO- CaMOCTOATCIBHOCTH, (I)OpMPIpOBaHI/IC OCO3HAHHOM MOTHBAalMM K BBIIOJIHEHHIO 3aJaHusd, COBPEMEHHOM BapHUaHTE.

KHHeTHYecKast 30pMHp°BaHHe 3K°H;/’;H%CIX’FO COSHaHHA 506 - OOBSCHSIIOT, YTO TaKoe WACaNbHBII Ta3, W MHUIIYT ypPaBHEHHE COCTOSHUS
g HaJIU3UpPOBaATh BHHUBATh, K UPUOHUpOBaTh U Th
Teopus, osnasamenvivie VYV aIM3MpOBATh, CPaBHUBaTh, KIACCHQHIMPOBA 0606MaTh | o on i oro rasa.

NOHATHA: JaBaThb ONPEACIICHUEC MNOHATHUAM Ha OCHOBE HU3YUYCHHOT'O Ha PA3JIMYHBIX IMPEAMETaX

ArperaTHble - HOepCUUCIIAIOT, KaKHC OBIBAIOT arpe€raTHbi€ COCTOSAHHA BELICCTBA, MNPUBOAAT
y‘-ICGHOFO Marepuajia; OCYHICCTBIIATH JIOTUYECKYIO OICpallii0 YCTaHOBJICHHSA POAOBHIOBBIX o

COCTOSAHUA MMPUMEPHLI B3AUMHBIX IMIEPEXO0B arp€raTHbIX COCTOAHNU BEIICCTBA.

OTHOIIEHHIT; 0006MATE MOHATHS — OCYIIECTBIATh JIOTHYECKYIO OTEPAIIUIO TIEPEXO0IA OT MOHATHS 0
BeIECTBA C MEHBIIUM 00BEMOM K MOHATHIO ¢ GONbIHM 00bEMoM. IIpeoGpasoBbiBath uHMopManuio u3 | - XaPAKTEPU3YIOT T a3000pa3Hoe, KUIKOE U TBEPHOE COCTOSHMUS BELLECTBA.

OJHOTO BHJAa B ;[pyr()f/'] u BBI6I/IpaTB yHO6Hy}0 hinie| cedsa (bopMy (I)I/IKCaLII/II/I U IIPEACTABIICHUSA - Ha3bIBArOT I'PYIIIbI, HA KOTOPBIC ACATCA Ira3bl 10 XUMHUYICCKOMY COCTABY, a TAKKC
nHpopmarmn. NPUPOIHBIE Ta30BBIE CMECH.

Pezynamusnvie YV][: CaMOCTOATENEHO 0OHAPYKUBATh U (HOPMYIHPOBATE YUEOHYIO IPOOIEMY, | - HOPMYIHPYIOT 3aKOH ABOTaapo, BBIBOJIAT CJICJACTBUE U3 ITOTO 3aKOHA, KOTOPOE
OTIPEAENATH ETb Y4eOHOH NesTeIbHOCTH, BRIOUPATh TEMY IIPOEKTA.. MMeeT Haubobllee MPAKTHIECKOE 3HAUCHHE.

Kommynuxkamuenvie YVYJ]: OtcrauBas CBOIO TOYKY 3pCHHUS, INPHUBOAUTH AapPryMEHTHI, | _ JAKOT ONpE/eNeHNs B3aMMHBIX [EPEXO0B AarperaTHbIX COCTOSHHH «ra3 —
MOATBEP)KAAsT WX JUCKyCCHM YMEThb  BBIIBHHYTH ¢axramu. B KoHTpapryMmeHTHl,

nepedpa3upoBaTh CBOK MbICTH (BIAJCHHE MEXaHW3MOM O3KBHBAJICHTHBIX 3aMEH). YUHTHCS
KPUTHYHO OTHOCUTHCSI K CBOEMY MHCHUIO, C JOCTOMHCTBOM IIpHU3HABaTh OLIMOOYHOCTEL CBOETO
MHEHHS (€CJIH OHO TaKOBO) M KOPPEKTHPOBATH €T0.

Coaep:xanue yueOHOro MaTepuaJia -
Tpu nonoxeHUs: MOJEKYJISAPHO-KMHETHUYECKOW Teopuu. MieanbHblil ras.
Pa3Butne MonexynsapHo-kuHeTnuecko Teopun B XIX B. Arperarneie
cocTosiHMsL BemiecTBa. [ 'a3o00pasHoe cocrosiHMe. JKuakoe cocTosHHE
BemectBa. TBEpnoe coctosiHue BenlecTna. [1na3ma.

IIpakTHyeckue 3aHATHS 2
25 | ITonyyenue, cobupaHue U paco3HaBaHHE ra30B
CamocTosiTesibHAsi padoTa 1
PedepupoBanme: lcropudueckoe pa3BUTHE MOJEKYJISAPHO-KHHETHUECKOH
teopun. Kunernueckas teopust razoB Jx. Makcsemna. JI. boinbuman —
OCHOBATEJbh CTATUCTHYECKOH MEXAaHHKH W MOJEKYJIIPHO-KMHETHUECKOH
Teopuu. Ilnasma B npupojie U TEXHUKE.

- paboTa c OCHOBHBIM HCTOYHHKOM MH(popmarmu [2], c. 49, 3aganune 1-5.

JKUIKOCTBY, «KHUAKOCTh — TBEPJOE BEILIECTBOY, «TBEPAOE BEIIECTBO — Iasy.
- IPUBOJAT NMPUMEPHI MPUPOJHBIX KHUJIKUX CMECEl M TBEPABIX BEUIECTB C Pa3HbIM
THUIIOM XHUMHYECKOM CBSI3U.

N

Tema 3.6. Jluunocmueie  pesynbmamoi: pa3BUTHE  HABBIKOB  COTPYAHUYECTBA,  PasBUTHE | - OOBSACHSIOT, UYTO TAKOE AIKAHBI, U MIEPEUUCIISIOT UX OCHOBHBIE CBOWMCTBA.

yr.]IeBOIIOpOLIbI CaMOCTOATCIBbHOCTH, q)ole/lpOBaHI/le 0CO3HAHHOM MOTHMBAIlMK K BBIIIOJHCHHUIO 3aJaHusd, - JalOT XapaKTepUCTUKY MPUPOAHOTO Tra3a, €ro COocraBa U KOJIUYECTBEHHOI'O
q)opMHpOBaHl/le OKOJIOTHYCCKOI'0 CO3HAHUSA
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Ilosnasamenvnvie YYJ]: CTpouTh IOTHMYECKOE PpACCY)XICHHE, BKIIOYAIOIIEE YCTaHOBJICHHE
MIPUYUHHO CIEACTBEHHBIX CBSI3EH.

Pecynamusnvie YV/[: B xone mnpencraBieHHMs NPOEKTa [aBaTh OLIEHKY €ro pes3yjbTaTaM.
CaMOCTOSATETBHO OCO3HABaTh MPHYMHBI CBOETO YCIE€Xa WM HEyCleXxa M HaXOIUTh CIIOCOOBI
BBIXOJIa U3 CHTYalluy Heyclexa. YMeTh OLCHUTH CTENICHb YCHEHNIHOCTH CBOSH MHAMBHIYaIbHOMN
00pa3oBaTeNbHOM AESTETEHOCTH.

Kommynuxamusnvie VVJ]: OrtrcrauBas CBOX TOUKYy 3pEHMs, IPUBOAUTH AapryMEHTHI,
MOATBep)KAast WX (akraMu. B jmuckyccum  yMeThb  BBIABMHYTH  KOHTPapryMEHTHI,
nepedpazupoBaTh CBOIO MBIC/b (BIaJICHUE MEXaHU3MOM DKBUBAJICHTHBIX 3aMEH).

Coaep:xkanue yue0HOT0 MaTepuasa -

XapakTepuCTHKa U cBoiicTBa amkaHOB. Caxka. CuHTe3-ra3. DtuieH. buoras.
3anacel mpupoaHoro rasa B Poccun.

IpakTnyeckne 3aHATHSA 2

26 CocraBnenne (opMya YIICBOJOPOJOB W WX HOMEHKJIATypa IO 2
HIOITAK

CamocrosiTe1bHast padoTa 1

Pedepuposanue: Torumso u ero Buibl. 2. broras, ero mpou3BoacTBO U
npumeHenue. 3. FOxubIit 1 CeBepHbI MOTOKHU: MPOOJIEMBI U TEPCIICKTUBHL.
4. Pons Poccun B MEPOBO# 100bIYE U TPAHCTIOPTHPOBKE Ta3a.

- paboTa ¢ OCHOBHBIM UCTOYHMKOM HHMopmanuu [2], ¢. 56, 3ananue 1-5.

COJIEpPIKaHUS €0 KOMIIOHEHTOB.
- Ha3BIBAIOT 00JACTH MPUMEHEHHUS CaXKH, CUHTE3-ra3a, STHICHA, IPUPOTHOTO Ta3a,
ouorasa.

- OMPEJIETISIIOT, YeM OTJIHYAIOTCS TPe/IeIbHbIE YITIEBOAOPObI OT HEMPEICIbHBIX.

- Ha3bIBAIOT MEPBBIX TPEX MPEACTABUTENEH psiia AKaHOB, MUIIYT UX Pa3BEPHYTHIC
U COKpaIéHHbIE POPMYJIBIL.

- OOBSCHSAIOT, B 4EM IMPEUMYIIECTBO Tra3000pa3HOTO TOIUIHBA MEpen IPYTHMH
BHJAMU TOIUIHMBA.

- TIEPEUHCISIOT XUMHUYECKHE CBOMCTBA MeTaHa, KOTOpPBIE JIGKAT B OCHOBE €ro
TPHUMEHEHHUS, OTBET WILTIOCTPUPYIOT YPABHEHUSIMUA COOTBETCTBYIOIINX PEAKIIHiA.

Tema 3.7.
Kuakue

BelllecTBa.
He¢1p

Jluunocmuwie  pesynbmamoi: pa3BHTHE  HAaBHIKOB  COTPYAHHYECTBA,  pPa3BUTHE
CaMOCTOSITENFHOCTH, (OPMUpPOBAaHHWE OCO3HAHHOW MOTHBAIllMM K BBIIOJHEHHIO 3aJaHUs,
(hopMHUpOBaHUE YKOJIOTHIECKOTO CO3HAHHS

Tosnasamenvnvie VVJ]: AHann3upoBaTb, CpaBHHBATh, KJIAacCCUPUIMPOBaTH M 00001IATH
TIOHSTHUS: J1aBaTh OINpEACNICHNE MOHSATHSAM Ha OCHOBE M3YyUSHHOTO Ha Pa3IMYHBIX MpeAMeTax
y4eOHOTO MaTepHana; OCYIIECTBISATH JIOTHYECKYIO OIEPAaIMi0 YCTAHOBICHHUS POJIOBHIOBBIX
OTHOIIEHHUIT; 0000IIaTh TOHATHS — OCYIIECTBIISATH JIOTHYECKYIO ONEPAIHIO TIepexoa OT IOHATHS
C MEHBIIUM OOBEMOM K IMOHATHIO C OONBIIMM 00BEMOM. CTPOUTDH JIOTHUECKOE pacCyKACHHE,
BKJTIOYAIOIEe YCTAHOBJICHNE IPUIMHHO CII€ACTBEHHBIX CBSI3EH.

Peeynsmuenvie YYJ/]: PaboTas mo mpeayioxKeHHOMY U CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY,
HCTIOJIb30BATh HApsly C OCHOBHBIMH M JIOTIOJIHUTENIBHBIE CPEACTBA (CIpaBOYHAs JUTEparypa,
CIIOXKHBIE TPUOOPHI, KOMIBIOTEp). B Xone mpencraBieHus NpOeKTa JaBaTh OLEHKY ero
pe3ynbraTtaM. CaMOCTOSTENIHHO OCO3HABATH IIPHYHMHBI CBOETO YCIIeXa WM Heycliexa M HaXOAUThb
croco0OBl BBIXO/IAa M3 CHTyallMd Heyclexa. YMeTh OIEHHTh CTEIeHb YCICITHOCTH CBOEH
WHIWBUYaJbHOM 00pa30BaTEILHOMN NS TENbHOCTH.
Kommynuxamuenvie YV/[: OtcranBasg CBOIO TOYKY
TIOATBEPXKIAst UX (haKTaMH.

3peHUs, TPHUBOJMTH APTyMEHTHI,

Coaep:xanue yue0HOT0 MaTepuasa -

Teopun npoucxoxnenust HedpTH. Bumasl u coiictBa HepTH. CocTaB HEDTH.
Pextudukamms. Hedrenponykrel. Kpeknnr. MupoBbie 3anackl HeTu U eé
J06b1ya B Poccuu u ipyrux crpaHax.

IIpakTHyeckue 3aHATHS 2
27 | Peuenne sKcepiMeHTAIBHBIX 33124 110 OPraHMYECKOI XHMHHU
CamocrosiTenbHasi padoTa 1

- XapaKTepU3yIOT OCHOBHBIC CBOICTBA M COCTaB HEPTH.

- OOBSICHAIOT, YTO TAKOE PEKTU(DHUKAIHI U KPSKHHT .

- IEPEYHCISIOT (PPaKIHH, TOTydaeMbIe TIPH MIEPEroHKe He(TH.

- paccKa3bIBAIOT O MUPOBHIX 3armacax u 1o0srde HepTH B Poccnu u apyrux crpaHax.
- Ha3bIBAIOT PA3HBIC TOYKHU 3PEHUS Ha TPOUCXOXKICHIE HEPTH.

- OOBJACHSIOT, Ha KaKMX CBOWCTBax He()TH OCHOBaHa €€ MEeperoHKa M Kak
HCTIONIB3YIOT HEPTENMPOAYKTHI.

- MPUBOJAT MPUMEPHI W3BECTHBIX MEXKIYHAPOJHBIX BOOPYKEHHBIX KOH(MIUKTOB,
KOTOPBIC CBSI3aHbI C KOHTPOJIEM HaJl HCTOYHHKAMH HE(TH.

- TAIOT CPaBHUTEIIHHYIO XapaKTEPUCTUKY MPOIIECCOB PEKTU(DUKAIIMN U KPEKUHTA.

- OLICHMBAIOT, KAKOE SIKOHOMHYECKOE 3HaueHHe uMeeT 1o0bva HeTH sl Orojkera
Poccun, kakoBa e€ noiIst B MUPOBOM TOOBIUE.
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PedepupoBanne: Posb He(TH B pa3BUTHH YEIOBEYECKOH HUBHIM3ALMH (OT
JpeBHero mupa 10 Hamumx aHer). 2. 3Hadenue Poccuu B MuUpoBoii cucteme
n00buM M TpaHcnoptupoBku HepTtH. 3. M. M. I'yOkMH — ocHOBarenb
coBeTckoit HedrsHoit reomorum. 4. Hedrsmoit kpusuc 1973r. —
KpynHeHmuii sHepreTu4ecKuil KpU3KC, €ro IPUUKHBI U MOCIEACTBUS.

- pab0Ta C OCHOBHBIM HCTOYHHKOM HH(popmarmu [2], ¢. 63, 3aganue 1-5.

Tema 3.8. Jluunocmuele  pesymbmamui: pasBUTHE  HABBIKOB  COTPYAHMYECTBA,  PasBUTHE | - OOBACHSIOT, B YEM CyTh aMOP(HOTrO COCTOSHHUS TBEPABIX BEILECTB, NEPEUUCIISIOT
TBépnoe CaMOCTOATCIbHOCTH, (bOpMI/IpOBaHI/IC OCO3HAHHOM MOTHUBAIlMKM K BBIIIOJHCHUIO 3aJaHUA, U3BECTHBIC aMOp(JpHBIe BEIIECTBA U yKaSBIBaIOT 06HaCTB ux HpI/IMeHeHI/I}I.
COCTOSIHHE (opMHpOBAHHE JKOJIOTHHIECKOTO CO3HAHMS - WDTIOCTPUPYIOT Haubosee SIPKUMH MTPUMEPAMU U3 XUMHH, OHOJOTHH M (DHU3UKH
BelecTra. Illosnasamenvhvie YV/I: CTpoz/ITL JIOTHYECKOE  PACCYKICHHE, BKIIOUAIOMICE YCTAHOBICHHE | (1o e oot
Kuakue HPHTIMHHO CHC/ICTBEHHBIX CBASCH. - Ha3bIBalOT CBOMCTBA KMJKHUX KPUCTAJIJIOB U IPUYMHBI, IO KOTOPBIM 3TH CBOICTBA
Pecynamusnvie YV/[: B xone mnpeiacraBieHHs NPOEKTa [AaBaTh OLIEHKY €ro pe3yJbTaraM.
KPMCTa‘Hﬂbl CaMOCTOSATEILHO OCO3HABATH TIPUYHUHBI CBOCro YCII€Xa WK HEYyCII€Xa W HaXOIUThb CIIOCOOBI H3MCHAIOTCA.
BBIXOJIa M3 CUTYallUd HEyclieXa. YMETh OLIEHMTh CTENEHb YCIEIHOCTH CBOEH MHauBUayanpHoi | - OMHUCHIBAIOT, KaKylo POJb HIPAroT XMIKHE KPUCTAUIBI B JKH3HCACATCILHOCTH
00pa3oBaTeNbHON AeSTENEHOCTH. YE€JIOBCUYCCKOro oprannu3ma.
Kommynuxamuenvie YVJ{: OTcTamas CBOIO TOYKY 3pCHHA, TPHBOAMTL apryMeHTHI, | - (QOpMyIMpPYIOT ABOWCTBEHHOE IMOJOKEHHE Bopopoaa B Ilepronuueckoii cucreme
HOATBEpIKas UX haKTamMHu. xuMudeckux onemMeHToB I, V. MenneneeBa M OOBSICHSAIOT, MOYEMY JICIICHHUC
Copep:xaHue yueOHOI0 MaTepHuaJia 1 XMMUYECKO CBA3M Ha TUIIBI HOCUT YCIIOBHBIM XapakTep.
Kpucrammuueckoe cocTosiHHe BemiecTBa. AMOPPHOCTh, €€ MpPU3HAKUA U
cBoiictBa. XKunkue kpuctamisl. [IpuMepsl OTHOCUTEIBHOCTH B OUOJIOTUH U
¢usnke. OTHOCHUTEIBHOCTh U YCIOBHOCTh B XUMHHU Ha IPUMEpE BOJOPOia
CamocTosiTe1bHasi padoTa 1
PedepupoBanme: 1. HcTopus cTekia B YCIOBEUCCKOW I[MBHJIH3AIIMU.
2. VickycCTBeHHBIC TONUMEpBI: B3MIAL B Oyamymee. 3. OT mpuHmmna
otHocutenbHOcTH I Nanmunes K TEOPUH  OTHOCUTEIBHOCTH
A. DitHmreiina. 4. )Kuakue KpucCTamibl M YEJIOBEYECKUMH OpraHH3M.
5. McTopust OTKPBITHS KUIKAX KPUCTAIIIOB.
- paboTa ¢ OCHOBHBIM HCTOYHHKOM MHpopmarmu [2], c. 71-72, 3amanne 1-5.
Tema 3.9. Jluunocmusle  pezyromamsl: pa3BUTHEC  HABBIKOB  COTPYAHMYECTBA,  PA3BUTHE | - JJOKA3BIBAIOT, YTO KIACCH(PUKAINS HEOPTaHIMUESCKUX BEIIESCTB OTHOCUTEIBHA.
Kaaccudukanu | CaMOCTOATEIBHOCTH, (hopmupOBaHKE OCO3HAHHOW MOTHBALMHM K BBIOIHCHHIO 3aJAHHA, | - OGBACHAIOT, IIOYEMY YMCIJIO MPOCTBIX BEIIECTB IPEBBIMIAET YUCIO XMUMHUYECKUX
- (opMHpOBaHHE YKOIOTHYECKOTO CO3HAHNUS 3TIeMEHTOB.
HeOpraHUu4ecKHU Mosnasamenvneie VVJ]: knaccuduunposath u 06o6uiath MOHATMA: JaBaTh ONpEAENeHNE | JIAIOT ONPENENICHUE MOHATUS «AJUIOTPONHSD, MPUBOAIT HNPUMEPHI AJIOTPOIHBIX
. NOHATHAM Ha OCHOBE MU3YUYCHHOI'O Ha PpasjnYHbIX HOpeaMETax yqeGHoro mare€puaa; v
X BEIECTE H €€ OCYILECTBIISITh JIOTHYECKYIO OIEpaldi0 YCTaHOBJICHHUsS POJOBHIOBBIX OTHOIICHHH; 0000IIaTh MOM(UKALHH PASHBIX BEIIECTB.
OTHOCUTEJIBLHOCT TIOHATUA — OCYIICCTBIIATH JIOTUYCCKYIO ONIE€PAIUIO IEPEX0Jaa OT MOHATHUA C MEHBIIUM 00BEMOM K B OHpe'HeHHIOT CTpoeHHe 6HaFOpOHHLIX ra3oB.
b MOHATHIO ¢ GombmmM  06bEMoM. CTPOHMTH JIOTHUECKOE pacCykIeHue, BKmovaromee | - HEPCHUCIIAIOT YETRIPE KlacCa HEOPraHWICCKUX BEMICCTB.

YCTaHOBJICHUE IPUYHUHHO CIEICTBEHHBIX CBSI3CH.

Pezynamusnvie YY/[: CamMocTosTENFHO OCO3HABATh NMPUYMHEI CBOETO YCIIeXa MM Heycliexa H
HaxOJUTh CIOCOOBI BBIXOJA M3 CHTYallMd Heycliexa. YMeTh OLEHHTh CTENeHb YCIEHIHOCTH
cBOEl MHAMBHAYaIbHON 00pa30BaTeNbHON 1ESTEIbHOCTH.

Kommynukamuenvie YV/]: IlonnMas Mo3ULUIO IPYroro, pa3iaudarh B €r0 peuu: MHEHUE (TOUKy
3pEHUs), T0KA3aTeIbCTBO (ApTyMEHTHI), (haKThl; THIOTE3bl, AKCHOMBI, TEOPUH. YMETh B3TJISTHYTh
HA CUTYAIMIO C MHOM MO3UIIMU U JOTOBAPHBATHCS C JIOJABMU HHBIX MO3HIUIH.

Coaep:xanue yueOHOro0 MaTepuaJia 1

Knaccudukamus mpHpPOIHBIX XUMHYSCKHX BemiecTB. Kiaccudukanms 1

- C MOMOIIBI0 yPaBHEHMH XWMHUYECKUX PEaKIWi JOKa3bIBAIOT, 4TO aMdoTepHbIe
TUIPOKCHUIBI IIPOSIBIISIFOT CBOWCTBA KAaK KUCJIOT, TAK U OCHOBAaHUH.
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HCOPraHNYCCKUX BCIICCTB. Hpocn,le 1 CJIOXKHBIC. MeTaJ'LHI)I, HCMCTAJIBbI,
HMHCPTHBIC I'a3bl, OKCUJIbI, KUCJIOTbI, OCHOBAHUS, COJIU.

CamocrosiTe1bHast padoTa 1

PedepupoBanne: 1. Amnorporust onoBa. 2. Amnorponust ¢docdopa. 3.
AJioTponus yriiepoja.
- paboTa C OCHOBHBIM MCTOYHHKOM HH(popmaruu [2], ¢. 75-76, 3axanue 1-5.

Tema 3.10. Jluunocmuvle  pesynrbmamol. pa3sBUTHE HABBIKOB COTPYAHHYECTBA, pa3BUTHE | - JOKA3bIBAIOT, YTO KJIACCU(PHKALIUS OPraHMYECKUX BEIECTB OTHOCUTEBHA.
Teopus CaMOCTOSATENILHOCTH, (OPMUPOBAaHUE OCO3HAHHOW MOTHBAllMM K BBIIOJHEHUIO | - (OPMYJIHMPYIOT TPU OCHOBHBIX IIOJIOXKEHHSI TEOPHHM XHMHYECKOTO CTPOCHUS
XHMHYECKOro 3amaHus, OPMHUPOBAHHUE SKOJIOTHIECKOTO COSHAHUS A. M. Bytnepoga.
CTpPOeHUs Ilosnasamenvnvie  YYJ/[: AHanM3WpoBaTh, CpaBHHBATh, KIACCH(QHUIMPOBATh U | - HA3BIBAIOT KJIACCHI, HA KOTOPBIE ACIATCS BCE YIIIEBOJOPOIBL.
OpraHuyeckux | o0oOIIaTh MOHATHA: AaBaTh ONpPEICICHUC IOHATHSAM Ha OCHOBE M3YyYCHHOTO Ha | - JAIOT ONPENENICHHE MOHATHS «H30MEp», IPUBOISIT IPHIMEPHI H30MEPOB.
coeIMHEeHMIi Pa3IMYHBIX MIPEAMETaX y4eOHOro MaTepralla, OCYLIECTBISTH JOTHYECKYIO ONEPAIMIO | - HAa3bIBAIOT OCHOBHBIC KJIACCHI OPTaHMYECKHX COCIMHEHUH, COJEepIKaIIuX
A. M. ByTi/IepoB | yCTaHOBJICHHSI POJOBHIOBBIX OTHOLICHHUH; 0000IIaTh MOHATHA — OCYIIECTBIATH | (DYHKIIHOHAJbHBIC TPYTIIIHI.
a JIOTHYECKYI0 ONEpaIfio Iepexoa OT MOHATHS ¢ MEHBIIUM OOBEMOM K MOHATHIO C | - COOTHOCST BemecTBa, popmyisl koTopeix CsHs, CoHs, CoHs, HCOOH, CH30H,

00JIBIIUM 0OBEMOM. CH3CHO, CgH1206, k COOTBETCTBYIOLIMM KJIacCaM OPraHUYeCKUX COCAMHEHUI U
Pezynamusnvie YVJ]: CamocrostensHo oOHapyXuBaTh U (opMynMpoBaTh Y4eOHYIO | JalOT X Ha3BaHUSI.
npoOeMy, ONpeessTh 11edb yueOHO IesTebHOCTH, BRIOMPATh TEMY IPOEKTa.
Kommynuxamuenvie VV/[: OtcTauBas CBOIO TOUKY 3pEHHS, IPUBOIUTH apryMEHTHI,
noATBepxkaas ux (akramu. YMeTh B3IVISIHYTh Ha CUTYalUIO C WHOM MO3UIHUU U
JIOTOBapUBATHCSI C JIIOJIbMHU HHBIX MO3UIMH.
Coaep:xanue yueOHOT0 MaTepuasia 1
Knaccupukamus opranmdecknx BemecTB. Teopus A.M. Bytneposa, @. 1
Kexyne, A. Kynepa. ®yHKUMOHAJIbHBIE TPYIIbL. XUMHS O KU3HH M AJIs
XKH3HHU: OEJIOK, aMHHOKHCIIOTA.
CamocTosiTeTbHasi padoTa 1
PedepupoBanme: 1. A. M. ByTiiepoB — BBITAIOIIUIACS PYCCKUH XHMUK.
2. 3omepus 1 MHOrooOpaszne OpraHMYecKHUX BEUIECTB. 3. AMHHOKHCIIOTHI
—  «KUPNWYMKW» KHM3HU. 4. O0nacTd TpHUMEHEHHs albIeTHI0B B
MIPOMBIIIJIEHHOCTH U HapoOAHOM Xo3siiicTBe.S. IIpOTeMHOBBIM KOKTEMIb —
BpeJl MITH 10JIb3A.
Cocrapnenune GhopMyI1 yIiieBOA0POIOB.
- paboTa C OCHOBHBIM MCTOYHUKOM MH(popMarmu [2], c. 82, 3ananue 1-4.

Tema 3.11. Coaep:xanue yueOHOT0 MaTepuasa -

IMonumepsl Crpyktypa wu ximaccuukanuss nonumepoB. [lmactmaccel. BomokHa: - 0OBSCHAIOT, YeM OTJIMYAIOTCS PEaKI|H MOJIMMEPHU3AIIH U TTOJIMKOHICHCAIIUH, U
MIPUPOIHbIC U XuMHUecKue. Heopranugeckue mosmmMepsl. WIITIOCTPUPYIOT 3TH PEAKINH IIPUMEPaMH.
IpakTHyeckue 3aHATHS 2 - Ha3bIBAaIOT JOOABKH, KOTOPHIE YaCTO BBOJAT B COCTAB IIACTMACC, YTO MPHUAAET
28 | XapaKTepHCTHKA MMOJUMEPOB M BOJOKOH 1 IIacTMaccaM MHOTHE TIOJIe3HbIE CBOMCTBA.
29 CpaBHI/ITeHBHaﬂ XapaKkTepUCTHKA I/I3IIGJ'II/H\/’I U3 HATypajdbHBIX U 1 - ICPCUUCIAIOT U3BECTHBIC BaM IPUPOJAHBIC HCOPTraHUYCCKUC MMOJIUMEPHI U UX

HCKYCCTBEHHBIX TTOJIIMEPOB Pa3sHOBHIHOCTH, KOTOpBIE 00pa3yI0T OCHOBHYIO Maccy JHTOC(HEpHl 3eMITH.

CamocTosiTe/IbHAsI padoTa 1 - (hOpMyJIUPYIOT, YTO TaKoe MOJIMMEP, MOHOMED, TIIACTMACCA, BOJIOKHA
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PedepupoBanne: 1. CuHTeTHYECKHE MaTEpPHANIBI M UX POJIb B COBPEMEHHOMN
TexHuke. 2. [onmumeps! — npupoaHsle MuHepainsl. 3. IlonynpoBogHUKH, UX
KinaccuduKays U UCIOJb30BaHHE B 3JIEKTPOHHOU TexHuke. 4. Hcropus
ménKa, WENKOBOE UCKyccTBO. 5. Pycckuit nén: ot JpesHei Pycu 1o Hamux
JHEH.

- pab0Ta C OCHOBHBIM HCTOYHHKOM HH(popmarmu [2], ¢. 90, 3aganue 1-4.

Tema 3.12.
CMecH BelecTs,
HX COCTAB H

Jluunocmuvie  pesynomamul: pa3BUTHEC HABBIKOB COTPYJHHYECTBA, PAa3BUTHE
CaMOCTOSITENIBHOCTH, (OPMHPOBAHHE OCO3HAHHON MOTHBALMHM K BBIIIOJHEHHUIO
3amaHus, HOPMHUPOBAHHE SKOJIOTHYECKOIO COSHAHUS

- KJIaCCU(UIMPYIOT CMECH 10 COCTABY U 10 arperaTHOMY COCTOSIHUIO.
- BBIP@KAIOT KOJMYECTBEHHO (B IM(pax) COCTaB Ta30BOW CMECH, a TAKXKE COCTaB
KHUIKHUX ¥ TBEPIBIX CMECEH.

€roco0bI Hosnasamenvuvie  VVJ/[:  CTpoUTh IJIOTHYECKOE pPACCyXICHHE, BKIIOYAIOIIEE | - HA3BIBAIOT CIIOCOOBI pa3[eNicHWs Ta30BBIX, TBEPOBIX M JKHIOKUX CMEced M
pasiesieHust YCTaHOBJICHHE TIPUIUHHO CIIEICTBEHHBIX CBS3EH. OOBSCHSIOT, B YEM HX CYIIHOCTb.
Pezynamusnvie YV/{: CaMOCTOSTENIbHO OOHApY)XUBaTh M (OPMYIMPOBaTh YYEOHYIO | - C TOMOINBIO JIaADOPaTOPHBIX OMNBITOB HA TPAKTHUKE IOATBEP)KAAIOT CBOH
npoOieMy, OINpeAeNaTh Lellb y4eOHOH AeATeNbHOCTH, BBIOMpAaTh TEMY IIPOEKTA. | TEOPETHYECKHE 3HAHHUS O CIIOC00ax pas/ielieHNsl CMeceu.
BeigBurath Bepcun perieHus: npooiieMbl, 0CO3HaBaTh KOHEUHBIH pe3yJIbTaT, BEIOUpATh | - MpeIaraloT Crocod pasfeseHus CIeIYyIOUIMX CMeCeH M AKCIIEPUMEHTAIBHO UX
U3 TpPEAJOKEHHBIX M HMCKaTh CaMOCTOSTENBHO CpPEACTBA JIOCTIDKCHHUS IIEJIM. | JENAIOT: a)JKeslie3Has M MeJHas CTpY)XKa; O)ecka M JPEeBECHbIC OIUIIKH;
CocTaBiiATh (MHAMBUIYAIbHO WM B IPYMIE) IUIaH pelieHus npoOieMbl (BBIIOIHEHUS | B) OGH3MH M BOAA; T') MeJoBas mobenka Ha Mel M BOXY; 1) PacTBOpP STHIOBOIO
IIPOEKTA). CIHpTa B BOJE.
Kommynukamuenvie VV/[: OtcTauBas CBOI TOUKY 3pPEHHS, IPUBOIUTH apTyMEHTHI,
MOATBEPXkKAas UX (haKTaMHu.
Conepxanue yueGHOro MaTepuajia 1
Knaccupukamus cmeceii 1o BH3yalbHBIM cBoiicTBaM. Kiraccudukanms 1
cMeceil 1O arperaTHOMy COCTOSIHMIO, HX cocTaB. [ OMOTCHHBIE W
rereporenHsle cMecu. OOBEMHasT 10711 Ta3a. MaccoBasi 10yl KOMITIOHEHTA.
Pa3znenenne cmecel, OuMCTKAa OCHOBHOTO BEIIECTBA OT HPHUMECEH.
Ileperonka, wmm guctwinusa. Kpucrammmszanus. OtcranBaHue U
¢unbTpoBaHne. JleMOHCTpanus: pasJelieHHe CMECH AuXpomara Kaius U
IIepMaHTaHaTa KaJlusg METOJOM TIPOMBIBAHMS, OTCTaWBaHHE CMECH,
pasziesieHHe SMYIbCHH.
IIpakTHyeckue 3aHATHS 1
30 | Pemenue sxcepuMeHTAIBHBIX 33J1a4 10 Pa3/IeJICHUI0 CMeCeH. 1
CamocTosiTesibHasi padoTa 1
PedepupoBanme: 1. @pakimoHHass  NEperoHka  JKHAKOTO  BO3JyXa.
2. O0benuHEHHBIE Apabckue DMHpaThl — JKM3Hb Ha ONPECHEHHOH BOjIE.
3. O6sacti mNpUMEHEHHs JAUCTWIIMpoBaHHOW Boabl. 4. CycrneH3un U
SMYJBCHH:  CPaBHHTENIBHAs  XapakTepucTuka. 5. EcrecTBeHHBIE W
HCKYCCTBEHHBIE a3PO30JIH.
- paboTa C OCHOBHBIM MCTOYHUKOM MH(popMarmu [2], c. 98, 3ananune 1-5.
Tema 3.13. Jluunocmuvle  pesymbmamui: pasBUTHE  HABBIKOB  COTPYIHMYECTBA,  PasBUTHE | - KIACCH(UIMPYIOT JUCHEPCHBIE CHUCTEMBI 10 arperaTHOMY COCTOSHHIO CpEIbl M
JducnepcHbie CaMOCTOATEJILHOCTH, ()OPMHMPOBAHHE OCO3HAHHOH MOTHBAILMM K BBINOJHEHUIO 3aJlaHMus, (a3l ¥ 110 pazMepaM 4acTHIl (asbl.
CHCTEMbI (opMHpoBaHIe SKOIOTHIECKOTO CO3HAHMS - AOT XapaKTEePUCTHKY OMYJbCHH, CYCIICH3Wi, a’po30iieil, macT ¥ NPUBECTH

Ilo3nasamenvuvie YV/[: CTpoUTh JIOTMYECKOE DPACCYXIEHHE, BKIIOYAIOLIEEe YCTaHOBJIECHHE
NPUYUHHO CICACTBEHHBIX CBsI3€Eil.
Pezynamusnvie YVJ]: CaMoCTOSTENEHO 00HAPYKMBAaTh U (HOPMYIHPOBATh yIeOHYIO IPOOIEMYy,

TIPUMEPBHI.
- OOBSICHSIIOT, YTO C TOYKM 3PEHUsI XMMHUHM Halll OPTaHM3M — 3TO CIOXKHEHIas
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ONpeneNATh ILeNb y4eOHOHW JeATeIbHOCTH, BBIOMpATh TeMy IpoeKTa. BeiiBHraTth Bepcuu
peleHns npoOIeMbl, OCO3HAaBaTh KOHEUHBIH Pe3ynbTaT, BRIOUPATh U3 MPEIIOKEHHBIX H HCKaTh
CaMOCTOSITENILHO CPEICTBA JOCTYXKEHUS LEIH.

Kommynuxamuenvie YV/[: OtcrauBasg CBOIO TOYKY 3pEHHs, TPHUBOJUTH apTyMEHTHI,
TIOATBEPKIAst MX (haKTaMH.

Coaep:xanue yueOHOr0 MaTepuajia 1

Knaccudukamus aucnepcHeix cucteM. PactBop. ['pybomucnepcHbie 1
cuctemsbl. Omynbcuu. Cycnensuu. CenumenTanus. Asposonb. Komnonnnsie
cucteMbl.  buojormueckme — KHAKOCTH  (IU1a3mMa,  KpOBb,  JuMQa,
CIMHHOMO3TOBasi  JKUAKOCTB). 3omu. lemn.  Dddexr  Turpans.
IIpuroroBieHre HPIOTOHOBCKOM KHIKOCTH.

CamocTosiTeJbHasi padoTa 1

PedepupoBanme: 1. Jlatekc w wm3genus w3 Hero. 2. OcTeTHdeckas,
Ouonorndeckass M KyJbTypHas pOJNb KOJUIOMIHBIX CHCTEM B JKH3HH
yenoBeka. 3. Komnougnele cuctemsl B Mmeauuuse. 4. CycneH3uw H
MynbCcHH. 5. EcTecTBEeHHBIC M HCKYCCTBEHHBIE a9PO30IIH.

- paboTa C OCHOBHBIM MCTOYHUKOM MH(popMarmu [2], c. 107, 3ananue 1-6.

COBOKYIMHOCTb MHOTHX KOJUJIOMJAHBIX CUCTEM

Tema 3.14.
XuMHuyecKue
peaKkuuu 1 ux

Kiaaccupuranmus

Jluunocmuvie  pesynbmamo: pa3BUTHE  HAaBHIKOB  COTPYAHHYECTBA,  pa3BUTHE
CaMOCTOSITENIFHOCTH, (DOPMHPOBAHHME OCO3HAHHOM MOTHBAIlMM K BBIIONHEHHIO 3aaHMUSA,
(hopMHIpOBaHUE YKOJIOTHIECKOTO CO3HAHUS

Ilosnasamenvnvie YYJ/]: AHamu3upoBaTh, CpaBHUBATh, KiIacCHPHUUUPOBaTH © 0000IIATH
TIOHSTHUS: J1aBaTh OINPEACNICHNE MOHATHSAM Ha OCHOBE M3YUSHHOTO HAa PAa3IMYHBIX INpEeAMeTax
y4eOHOro MaTepHalla; OCYIIECTBIISITH JIOTHYECKYIO OIepalliio yCTaHOBJIEHHS POIOBHIOBBIX
OTHOIIICHHUIT; 000011aTh NOHATHS — OCYIIECTBIISATD JIOTHYECKYIO ONEPaLMIO TIepexo/a OT MOHATHS
C MEHBIIUM OOBEMOM K TMOHATHIO C OONBIIMM 00BEMOM. CTPOUTH JIOTHUECKOE pacCyKacHHE,
BKJIIOYAIOIIee YCTAaHOBJICHNE IPUYUHHO CJIEACTBEHHBIX CBSI3EH.

Peeynamusnsie YY/]: CaMOCTOATENEHO OOHAPYKUBATh M (HOPMYIHPOBATh YUEOHYIO MPOOIEMY,
ONpEeNeNATh IeNb y4eOHOHW JeATeIbHOCTH, BBIOMpATh TeMy IpoeKTa. BeIIBHTAaTh BepcHu
petIeHus mpoOIeMbl, OCO3HABaTh KOHEUHBIH Pe3ylbTaT, BRIOMPATh U3 MPEIIOKEHHBIX U UCKaTh
CaMOCTOSITENFHO CPEACTBA TOCTHKEHHUS LIEITN

Kommynuxamuenvie YVYJ[: OtcrauBas CBOIO TOYKY 3pEHUS, IPUBOAUTH apryMEHTHI,
MOATBEPKIast MX (haKTaMHu.

Cojaep:xanue yueOHOT0 MaTepuasia 1

Krnaccudukanms XuMHUYECKUX peakuuili Mo pa3HbIM NpU3HaKaM. Peakuuun 1
0e3 W3MeHeHHs COCTaBa BelllecTBa. Peakuuu coenuHeHus.  Peakunu
pasnoxenus. Peakuum oOMeHa. DK30TEPMHUYECKHE M SHAOTEPMHUYECKHE
peaKium.

IIpakTHYecKHe 3aHATHS 2
31 I CocTaBieHHE XMMHYECKHX PEaKIHH. 2
CamocTosiTesibHAsi padoTa 1
PedepupoBanme: 1. ochop — Oenblif, KpacHBIH, KENTHINA, YEPHBIA. 2.

Xumuss u  anxumus. 3. lopeHme: Xumuueckue U (pU3MUECKHE
xapakrepuctuku. 4. Peakums He#Tpanuzammu u € TNpUMEHEHHE B
MenunrHe, papMaKoJIOrHu, OHOJIOTHH.

- CpaBHHBAIOT CBOWCTBA M CTPOCHHC AJIOTPOMHBIX Moaubukanuii docdopa,
yriIeposa, 0J0Ba.

- MEPEYUCIIIOT XUMUYECKHE PEAKIINH, KOTOPBIE MPOUCXOMISAT C M3MEHEHHUEM YHCIIa,
COCTaBa PEareHTOB U MPOYKTOB PEAKIIHH.

- HAa PUMEpPE CHHTE3a aMMHUaKa MOKA3bIBAIOT MHOT000pa3ie XUMHIECKUX PEaKIHii.
- Ha3BBAIOT TPU3HAKM W YCJIOBHSA TPOTEKAHMSA XHMHYECKMX PEaKIlHi,
WILTIOCTPUPYIOT OTBET TIPHUMEPAMH.

- O0OBSCHSIFOT AJJIOTPOTIMIO M IPHYMHEBI 5TOTO SBJIECHHSL.

- JIOKa3bIBAIOT OTHOCHTEIBHOCTH JEJE€HHMsA MPOCTHIX BEIIECTB HA METaUTBl |
HeMeTaUTB Ha PUMEpE OJIOBa.

- GOpMYIHpYIOT, B 4EM CYTh PEAKIUi COECTUHEHWS, PaslIOKEHHS, 3aMEIICHHUS,
0o0MeHa, IK30TEPMUUYECKUX U SHIOTEPMHIECKUX PEAKIIHH.

- 3alUCHIBAIOT YPaBHEHUS PEAKIUil 3aMEIleHUs, HWLTIOCTPUPYIONIMX CBOMCTBA
METAIIOB, HCXO/IS U3 MX MOJIOXKEHHS B DAY HANPSKEHUH.

- TIEPEYHCIISIOT, KaKue OCOOECHHOCTH B3aHMOJCHUCTBHS METAIIIOB C PAacTBOPAMH
KHCIIOT M COJICH MMEFOT MIETOYHbIE METAIIBL.

- QHAJIM3UPYIOT PEAKIIMU COEAMHEHUS U PA3JIOKEHHUS, HAXOIAT OOIIME MPU3HAKHU C
9K30TEPMHUUYECKUMHU U IHJAOTEPMUUECKUMHU PEAKIIUSIMU.
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- paboTa C OCHOBHBIM MCTOYHUKOM MH(popMarmu [2], c. 107, 3amanue 1-6. |

Tema 3.15. Jluunocmmuwie pe3yiomamel. pasButHe HaBBIKOB COTPYAHUYECTBA, pa3BUTHE | - ONPENEIISIOT CKOPOCTh XUMHUYECKOUN peaxuuu mno (bopMyne,
Cxopoctb CaMOCTOSITENIBHOCTH,  (DOPMHPOBAHHME OCOSHAHHON MOTHBALMM K BBIMONHCHHMIO 3aJaHus, | - MEPEUYHCISIOT (HAKTOPBI, KOTOPBIC BIUSAIOT HA CKOPOCTh XUMHYCCKON PEAKIHH, U
XUMHYECKOH 3opanOBaHue 3K°J;/°;H%0CKOFO CO3HAHMA dopmymupyrot npasuino Baut-T'odda.
peaKlmn O3HaeameJlbHble ,ZZ TpO\{/ITL JIOTUYECKOE pPACCYKACHHUE, BKIIIOYAIOMIEE YCTAHOBJICHUC - Ja10T CpaBHI/ITeHLHyIO XapaKTepI/ICTI/IKy KaTaﬂI/I3aT0pOB U I/IHFI/IGI/ITOPOB.
MPUYUHHO CJICICTBECHHBIX CBA3CH.
- 00bsicHsrOT, Mouemy ¢usnoror U. I1. [TaBnoB Ha3Ban ¢epMeHTHI «HOCHUTENIMHU
Pecyrsaimuenvie VV/[: Pabotas 1o Npeayio)keHHOMY M CaMOCTOSITEJIBHO COCTAaBICHHOMY IUIAHY,
HCHOJIb30BaTh HapsAy C OCHOBHBIMU M JOIOJIHUTEJIBHBIC CPEIACTBA (CHpaBO‘{HaS{ JmTeparypa, JKU3HID). o
CIIOKHBIE MPUOOPHI, KOMIBIOTEP). B X0[e MNpeNCTaBicHHs MPOEKTa 1aBaTh ONeHKy ero | - CPABHUBAIOT IIOHATHSA «CKOPOCTb IBMXKCHHA» W «CKOPOCTH XMMHYCCKOM
pe3yabrataM. CaMOCTOSTEIBHO OCO3HABATh MPUYMHBI CBOETO ycIexa MM Heyclexa U HaxoAuTh | PCAKIMK U TIOKa3bIBAIOT, YTO MCXKIYy HUMH obmero.
Croco0Bl BBIXOIA M3 CHTYallMd HEyCliexa. YMETh OIEHHTh CTENEHb YCIENHOCTH CBOeil | - 3alUCHIBAIOT (HOPMYITy, MO KOTOPOH PacCUMTBIBACTCS XUMHUYECKAs PEaKIHs, U
HHJIUBU/YallbHOH 00pa30BaTeIbHOM JAEATEIHOCTH. OOBACHAIOT, B YEM 3aKIIFOYAETCS POJTb KAaTaJIH3aTOPOB.
Kommynukamueneie  VVJI:  OtcramBas CBOIO TOYKY 3DCHHA, MNPHUBOXUTH apryMEHTEL | - Ha3pIBAlOT (DEPMEHTHI, ONMCHIBAIOT, KAKOW M3 HUX 3a YTO OTBEYAET B HAIIEM
MOATBEPKAAA UX paKTaMHu. OpraHm3Me
Copep:xkaHue yueOHOT0 MaTepHuaJia 1 - JalT oObsiCHEHHWE TOMY (aKTy, 4To mpH 00pabOTKe MOpPEe30B M JAPYIUX paH
Yro Takoe CKOPOCTh XHMMYCCKOW pEaKUHH. XHMHYCCKas KHHETHKA. 1 MEPOKCHIOM BOIOPOia (MIEPEKHUCHIO0 BOJOPOIa) HA0I0JaeTCsl OYpHOE BCIICHHUBAHUE
@DaKTOpEI, BAMAIOIIME HA CKOPOCTH XUMHYECKOM peakuuu. IIpasuno Bant- npenapara.
Todda. Karanuzaropsl. 3akon 'ecce. Depmentsl. MTHrHONTOPBI. - [IMIIYT CHHKBEIiH O MOHSTHSX 10 TEME 3aHSTHL.
CamocTosiTeJbHasi padoTa 1
PedepupoBanme: 1. Karamms B 6momorun. 2. I'. U. T'ecce — ocHoBatenb
TEPMOXUMHUH. 3. Uurubutopsr u o0macte WX TNpUMEHEHHA. 4.
[IpakTrdyeckoe ucCHoONB30BaHHEe (EPMEHTOB B HAapOIHOM XO3SHCTBE, B
HAy4YHBIX UCCIICJOBAHUSIX U MEAULIMHE. 5. DH3UMbI U UMMYHUTET YEJIOBEKA.
- paboTa ¢ OCHOBHBIM UCTOYHUKOM MHopMaru [2], c. 119, 3aganue 1-5.
Tema 3.16. Jluunocmuvie  pesynvmamot: pa3sBUTHE  HABBIKOB  COTPY/JHMYECTBA,  PasBUTHE | - OOBSACHSIOT, KAKWE PEaKIMU HA3bIBAIOTCS OOpaTUMBIMU, Kakre HEOOPATUMBIMHU U
OﬁpaTI/lMOCTb CaMOCTOATCIBHOCTH, (I)OpMPIpOBaHI/Ie OCO3HAHHOM MOTHBAlMM K BBIIOJHEHHIO 3aaHusd, YTO TAaKOE€ XMMUYECKOE PAaBHOBECHE.
XHUMHUYECKOM %"pMHpOBaHHe 3K°J;/(’;H%CCK°T° CO3HAHMA - Ha MPUMEpPE PEeaKIliM CHHTE3a aMMHAaKa JIEMOHCTPUPYIOT IPUMEHEHHE TIPUHIUITA
peaKHﬂl/l " O3HaeamelbHble ﬂ TpOE/ITL JIOTUYECKOE pPACCYKIACHHUEC, BKIIIOYAKOMIEE YCTAaHOBJICHUC He IHaTeHbe.
TPUYUHHO CJICICTBEHHBIX CBA3CH.
XHMHYECKoe - TIEPEUUCIIAIOT NapaMeTphl, KOTOPBIE HA0 U3MEHHUTh, YTOOBI BEIBECTH CHCTEMY M3
Peeynsmuenvie YYJ[: PaboTas Mo mpeaioxXCeHHOMY U CAMOCTOSTEIIBHO COCTABICHHOMY IUIaHY, 6
paBHOBecHE. HCTIOB30BATh HADSIY C OCHOBHBIMH H JIOTIONHHTEIbHBIE CPEICTBA (CTpaBounas jueparypa, | COCTOAHHS PABHOBECHS, U OOBACHSIOT, MOYEMY Ha NPOU3BOJICTBE 3aHHTEPECOBAHDI

CIIOXKHBIE TPUOOPHI, KOMIBIOTEp). B Xone mpencraBieHHs NPOeKTa JaBaTh OLEHKY ero
pe3ynbTaTam.

Kommynuxamusnvie YV/[: OtcrauBas
MOATBEPXKIAst UX (haKTaMH.

CBOIO TOYKY 3pCHHUS, HPHBOJUTH APTyMEHTEHI,

Coaep:xanue yueOHOro MaTepuaJia 1

HeoOpatumble u oOpaTHMbBlEe XHMHYECKHE pEaKIIHH. Xumnueckoe 1
paBHOBecue. CMelleHHe XUMHMYECKOTO paBHOBecus. XUMUS Ipolecca -
AJL Jle Hlarense. ®usuxa mponecca — K.®.bpayn. Hcnonb3oBanue
npuniuna Jle Hlatense 11 cMeleHUs] paBHOBECHUS IPU CUHTE3€ aMMUAKa.

IIpakTHyeckue 3aHATHSA 2
32 | Peuenne 3a1a4 Ha CMeENLICHHE XHMHYECKOTO PABHOBECHS
CamocrosiTenbHasi padoTa 1

PedepupoBanne: 1. Haywnas pestenpHocts A. JI. Jle Illarense. 2.

Hamie BCCro B IPOTCKaHUN HpHMOﬁ pCakuu.

- JAa0T XapaKTCPUCTUKY PCAKIINU CUHTE3a OKCHJA a30Ta (H) H3 a30Ta U KUCIIOPOJa
npu HU3MCHCHHWU KOHUCHTpALUWU BCHICCTB, MAABJICHUU U TEMIICPATYpPhI, YTOOBI
CMCCTUTL PAaBHOBECUC BIIPABO, YUWUTBIBAA, YTO 3Ta pCaKUUsA COSCAUHCHUSA — pemcnﬁ
cnyqaﬁ BHHOTepMHqCCKOﬁ PpeaKkuuru 3TOTO THUIIA.

- OIMMCBIBAKOT CXEMY IMPOU3BOACTBA aMMHAKa U CXEMY HpOMLIIHHCHHOﬁ YCTaHOBKHA
JJIs1 CHHTE3a aMMHaKa
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buonornueckast poiap u  (QU3MONOTMYECKOE JEHCTBHE aMMuaka. 3.
DkoJyoruyeckasi 0€30IaCHOCTb IPU IMPOHM3BOJACTBE, TPAHCIIOPTHPOBKE U
MIPUMEHEHNU aMMHaKa.

- paboTa ¢ OCHOBHBIM MCTOYHHMKOM MH(popmaimu [2], c. 125 - 126, 3ananne
1-5.

Tema 3.17. Jluunocmuele  pesynbmanvl: pasBuTHe HaBBIKOB COTPYIHHYCCTBA, pasBuTHe | - OOBSACHSIOT, KAKHE PEaKIUU Ha3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMHU,
OKI/ICJII/[TeJl])HO' CaMOCTOATCIbHOCTH, (bOpMI/Ip()BaHI/Ie 0CO3HAHHOU MOTHBAIIlMKM K BBIIOJHCHUIO 3aJaHUA, u paCCqHTaTI) CTEIICHb OKHCJICHUS DJIEMEHTOB.
BOCCTAHOBHTeb | POPMHPOBAHHE SKOJIOTHIECKOTO CO3HAHINS - THIIYT WTOTOBBIC YPAaBHEHUS JUIS 3JIEKTPOJIM3a pPacIUiaBa XJOpHIOA HaTpHs H
Hble PeaKIuH. Tosnasamenvnvie VV/]: Ananu3upoBaTh, CpaBHUBaTh, KilacCHUHUUPOBATh U 0000IIATH 1€KTPONH3a PACTBOPA XJIOPHIA HATPHSL.
TIOHATUA: HaBaTb ONPEACIICHUC IOHATUAM Ha OCHOBE HU3YUYCHHOI'O Ha Pa3IMYHBIX IMPEAMETAX
DJIeKTPOJIH3 . - IEPEYHCISIIOT 00IaCTH IPIMEHEHHS AIEKTPOJIH3a B IPOMBIIIIICHHOCTH.
y4eOHOro Marepuana; OCYIIECTBIATH JIOTHYECKYIO0 OMNEpalri0 YCTaHOBICHHS POIOBHUIOBBIX N o
OTHOIICHHUIT; 0600IIATh MOHATHS — OCYIIECTBIATE JIOTHISCKYIO OIEPALUIO TIEPEXOAA OT MOHATHS | 0bBACHSIOT, Hoqehfy B a30THOM KHCIOTE HATPUM MPOABJCT  TOJBKO
C MCHBIIMM 00BEMOM K HOHSTHIO ¢ GonbmmM 00b5¢MoM. CTpOHTH Jormdeckoe paccyxueHue, | BOCCTAHOBUTCIILHBIC CBOUCTBA, @ a30T — TOJILKO OKUCTHTCIBHBIC.
BKJIIOYAIOIIIEE YCTAHOBJICHHE IPUYUHHO CJIEACTBEHHBIX CBSI3EHl. - Ha3blBAlOT IPEeJMETHl AOMAIHEro o0HMXoJa U 0OOpYHOBaHUS KBapTHPBI, IPH
Pezynamuenvie YYJ]: CaMOCTOSTENLHO 00HAPYKUBATh U (GOPMYJIHPOBATh YueOHYIO IpobneMy, | M3TOTOBJICHHM  KOTOPBIX ~ OBUIM  HWCIOJB30BaHBl  TaJbBAHOIUIACTUKA U
OMpENeNATh IeNb yYCOHOW JESITENBHOCTH, BBIOMPATh TEMY MPOCKTa. BhIABUTAaTH BEpCHH | TajbBAHOCTETHUS.
peleHns mpodIeMbl, OCO3HABATh KOHEUHBIH Pe3yJIbTaT, BRIOMPATh U3 MPEAJIOKEHHBIX U UCKAaTh | - NPUBOJIAT MPUMEPHI padUHUPOBAHUS METAILIOB.
CaMOCTOATEJIBHO CPEACTBA NOCTUKEHUS LICIIN.
Kommynuxamusnvie YVY/]: OrtcrauBasg CBOIO TOUYKY 3pCHHS, NPUBOAUTH AapTryMEHTEHI,
MOATBEPKAAA UX paKTaMHu.
Coaep:xanue yueOHOr0 MaTepuasia 1
OrnpeneneHue  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX — peakuui. CTeneHb 1
OKUCJIEHHS. BOCCTAHOBUTENH M OKUCIMTENH. DJIEKTPOIU3. IJIEKTPOJIN3
pacIuIaBOB 3JIEKTPOJIMTOB. ODJIEKTPOJU3 pPacTBOpOB. [anbBaHOCTErHs U
ragpBaHOIUIACTHKA. PaduHEpOBaHHE.
[IpakTnyeckue 3aHATHS 2
33 | CocTaBiieHHE OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPeaKui 2
CamocTosiTeTbHasi padoTa 1
PedepupoBanme: 1. )KuzHp u HayuyHas gesrenbHOCTh . [[aBu. 2. Bkiax B
HayKy HoOemeBckoro maypeata @. ®@. A. Myaccana. 3. AnroMuHHEBas
npoMbIieHHOCTh B Poccun. 4. [lonydyeHue u npuMeHeHUe rajloreHoB.
- paboTa C OCHOBHBIM MCTOYHUKOM MH(popManuu [2], ¢.132, 3ananue 1-6.
Tema 3.18. Jluunocmuvle  pezynomamol: pa3Butue HaBBIKOB COTPYIHUYECTBA, pasButue
XuMHYeCKHe CaMOCTOSITETFHOCTH, (OPMHPOBAHHE OCO3HAHHOH MOTHBALMM K BBIIOJHEHUIO 3aJaHus,

HCTOYHUKH TOKA

(hopMHIpOBaHUE YKOJIOTHIECKOTO CO3HAHUS

Tosnasamenvuvie YV/]: Ananmm3upoBaTh, CpaBHUBATh, KIaCCHGHUINPOBATE U 0000IIaTh
HOHSATHS: J[aBaTh OIPE/ICNICHUE MOHSATHSIM Ha OCHOBE M3YyYSHHOTO Ha PAa3JIMYHBIX IMPEAMETax
yueOHOT0 MaTepHalia; OCYIISCTBIISITH JIOTHYECKYIO OIEpalti0 yCTAHOBJIEHUS POJOBHIOBBIX
OTHOIIICHHUIT; 000011aTh NOHATHS — OCYIIECTBIIATD JIOTHYECKYIO ONEPaIHIo Iepexoa OT MOHATHS
C MEHBIINM 00BbEMOM K MOHATHIO C OOJIBIINM 00BEMOM.

Pezynamusnvie YYJ[: CaMoCTOATENBHO 00HApPYKUBAaTh U (HOPMYITHPOBATH yIeOHYIO IIPOOIEMY,
ONpeNeNATh ILeNb y4eOHOHW JeATeIbHOCTH, BBIOMpATh TeMy IIpoeKTa. BrIIBHTaTh BepcHu
petreHus MpoOIeMbl, 0OCO3HABAaTh KOHEUHBIH Pe3ylbTaT, BRIOUPATh U3 MPENIOXKEHHBIX U HCKAaTh
CaMOCTOSITEIFHO CPE/ICTBA JOCTIDKEHHUS [SITH.

Kommynuxamusnvie  YVVJ/[:  OtcramBasg CBOIO TOYKY 3pEHUs, TIPUBOJMTH APTyMEHTHI,
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MOATBEPKIas MX (aKTaMH.

Coaep:xkanue yue0HOT0 MaTepuasa 1
lanpBaHWYECKWE HIEMEHTHI, WX YCTPOMCTBO W TPHHIMUI JIEHCTBHUS. - OTNMCHIBAIOT MPUHIIHIT ACUCTBUS TAIbBAHMYECKOTO IIEMEHTA M €r0 YCTPOCTBO.
AKkymyJsTOp aBTromMoOmisa. ['eHepaTop BHemHero Toka. [ ampBaHM3amus H - JIeMOHCTPHPYIOT Ha TpuMepe paboOTHl aKKyMyJsITOpa, Kak dSHEeprus
anektpodope3d. COOpka TraJlbBaHUUECKOTO BIIEMCHTA M HUCIBITAHUE €rO ANIEKTPUYECKOTO TOKA MPEBPAIaeTCs BO BHYTPEHHIOI SHEPTHIO BEIICCTBA.
JICHCTBUS - XapaKTePU3YIOT TAKUE METOIBI JICUCHUS, KaK rallbBaHU3AIMS U dJICKTpodopes.
I[pakTuyeckue 3aHATHS 1 - Ha MPUMEpPEe PEaKIUH IUHKA C PACTBOPOM cylib(haTa MeIu OOBSICHSIOT, KaK Ha
34 | W3zyuenue poTorpaduii TpeKOB 3apsyKCHHBIX YACTHI] 1 3JICKTPO/JIaX BO3HUKACT PA3HOCTh NOTCHIIMAIOB.
CamocTosiTeTbHAsI padoTa 1 - popmyupyIOT, KaK 3 HEeKTUBHOCTH paOOTHI TATbBAHMYCCKOTO JJIECMEHTA 3aBUCHT
Pedepuposanne: 1. AKKyMyJIsSTOpPBI B COBPEMEHHBIX IPHOOPAX OT TOJIOXKCHUS €r0 METAJUIOB B 3JIEKTPOXMUMUYECCKOM PSIY HAIPSHKCHUM.
(MOGHIBHBIX TenedoHax, HOyTOyKax u T. 11.). 2. Barapeitkn — ux - paccKaspIBaIOT 00 YCTPOHCTBE CYXOr0 MIEIOYHOTO TalbBAHMIECKOTO DJIEMEHTA.
HacTtosee u 6yaymee. 3. Hayunas nesrensHocts JI. 'anpBann — oTna - PaccMaTpHBAIOT YCTPOKCTBO M paboTy CBHHIIOBOIO aKKyMyISITOpa, OTBEYAIOT,
anekrpodusnonoruu. 4. Pycckuit pusuk b. C. SIko0u, ero oTKpBITUS U npumennym v npuaiun Jle llarense k ero pabore.
H300pCTCHHMS. - IPOBOJIAT CPABHUTENBHBIA aHATH3 IPOLIECCOB TaIbBaHU3ALNH U dJIEKTpodopesa.
- paboTa ¢ OCHOBHBIM MCTOYHHKOM HH(popmarmu [2], ¢.137 - 138, 3amanue
1-5.
Pa3znen 4 YesioBeK H €ro 310pOBbe 14/6
Tema 4.1. Jluynocmuvle  pe3ynrbmamel.  Pa3BUTHE HABBHIKOB  COTPYOHHYECTBA, PAa3BUTHE | - MEPEUHCIIOT MPH3HAKH, KOTOPHIE IO3BOJIIOT OTHECTH YEIOBEKa M 00€3bsSH B
CucreMaTH4eCK | CAMOCTOSTEIBHOCTH, (OPMHUPOBAHHE OCO3HAHHOW MOTHBAIIMA K BBITIOJHEHUIO | ONHY CHCTEMATHICCKYIO TPYIIILY.

0¢ IMOJIOKEHHuEe
YeJI0BEKA B
MHPE )KUBOTHBIX

3aJaHusd, (I)OpMI/IPOBaHI/IC 3KOJOIrn4€CKOoro Co3HaHus, 6epC)KHOFO OTHOIIICHU K CBOCMY

340POBbIO, ) XU3HHU, IIPUHATHUC I.[eHHOCTefI CEMbU

Illo3nasamenvnvie  YVJ[: caMoOCTOATENbHOE BBIICICHHE U

(hopmynupoBaHue

M03HABATENLHOM 11€JIH, OUCK M BbIIENEHHE He00X0uMol nH(opManuy, B TOM YKciIe
C MOMOILBIO KOMIIBIOTEPHBIX CPEACTB, YMEHHE OCO3HAHHO U IIPOU3BOJIBHO CTPOUTH

peueBoe BbICKa3bIBaHKHE B YCTHOW M IMCbMEHHOH (hopme

Pecynamusnvie YVJ[: moctaHoBka y4eOHBIX M IO3HABATENbHBIX 3a7a4, KOHTPOIIb,

KOPPEKIIHsI, OIICHKA

Kommynukamuenvie YV/[: ymMeHue ¢ 10CTaTOYHON MOJHOTON M TOYHOCTBIO BBIPAXAaTh

CBOM MBICIM B COOTBCTCTBHH C

3aja4aMu  HW  YCJIOBUSIMHM KOMMYHHKaAlUH,

WHHUIMATUBHOE COTPYJHHYECTBO B TOMCKe M cOope wuH(popmanuy, BiIajgeHUE
MOHOJIOTHYECKOH M INAJIOTHYECKOH (hopMaMu pedn
Coaep:xkanue yueOHOro MaTepuaJia 1

buonorndueckas KJ'IaCCI/I(bI/IKaL[I/ISI YCJIOBCKaA. HpI/I3HaKI/I CXOACTBA U pas3jinius
yejaoBeKa U 00€3bsHEIL. HpHMOXO)K,HCHI/Ie n €ro BJIIMAHHUEC Ha CKCJICT
yejloBeKa. Pa3Burme qcpena U roJJOBHOro Mo3ra 4ejioBeka.

- Ial0T CPABHUTEIBHYIO XapaKTEPUCTHKY CKEJIeTa YeJI0BeKa U 00€3bsHbI.

- Ha3bIBAIOT JOJNH TOJOBHOIO MO3ra 4EIOBEKa, OTBETCTBEHHBIE 3a pE€Yb H
MBIIIJICHUC

- 0OBACHAIOT, KaK B IIPOLIECCE IBOMIOIMU U3MEHANAch (hopMa ueperna U pa3BHUBAICS
MO3T Y€eJIOBEKA.

- Ha3BIBAIOT CO37aTeNs MepBOH HAy4YHOW KiIaCCHU(UKAIMU PACTeHUIl M KUBOTHBIX,
OCHOBHBIE CHCTEMAaTHYECKUE €IMHHUIIBI ATOH KiIacCU(UKAIIUH, TIPUBOAST IPUMEPHI.
- 00BACHAIOT, MoueMy UeroBeka pa3yMHOTO OTHOCST K THITy XOpPJOBbIE, ITOJITHITY
UYepennele, knaccy Miexonuratomue, noxakiaaccy IlnaneHTapHele W OTpAny
IIpuMaThl, nNEpednCIAOT APYrHe KIACChl, KOTOPBIE BBIACIAIOT B IOATHIE
UepenHeie.

- ONPEAEISIOT, YeM OTJIMYAIOTCS IEpBasi U BTOpasi CUTHAIBHBIE CUCTEMBI YETIOBEKA.
- OIIMCBHIBAIOT, KaK IEpexoJl K MPSMOXOXKAECHHIO OTPa3WICs Ha OCOOCHHOCTSIX
CTPOEHMSI CKeJeTa 4YeloBeKa — ero 4eperna, I03BOHOYHOrO cTojiba, TpyaHOH
KJIIETKH, BEPXHUX U HUKHUX KOHCqHOCTeﬁ, MBIIIIL T'OJIOBBI U KOHEYHOCTEH.

- XapaKTepU3YIOT YeJIOBEKa KaKk OMOoCcOonnanbHOE CYIIECTBO.

CamocrosiTenbHasi padoTa 1

PedepupoBanue: 1. UenoBekooOpasHbie 00e3bsHBL. 2. AHTPOIOIOTHSI —

HayKa 0 4eJloBe4ecKoi mpupoie. 3. JIaKTUI0CKONS U XUPOMAaHTHSI.

- paboTa C OCHOBHBIM MCTOYHUKOM HH(bopMarmu [2], ¢.150, 3ananue 1-6.
Tema 4.2. Jluunocmuvle  pesyibmamoi: pasBuTHE HaBBIKOB COTPYIHHYCCTBA, pa3BUTHE | - YMEIOT UCIIONBb30BaTh T'€HETHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIHKY.
reHeT“Ka CaMOCTOATCIIbHOCTH, q)OpMPIpOBaHI/Ie 0CO3HAHHOM MOTHBAIIMKM K BBIIIOJHCHUIO 3aJaHUA, - Ha3bIBAIOT HpI/I‘-II/IHE-I, BBI3BIBAIOIIME HapymeHH;[ B pa3BI/ITI/H/I OpFaHI/I?)MOB.
YyeJi0BeKa (hopMHpoOBaHHe SKONOTHYECKOTO CO3HAHMS, OEPEKHOrO OTHOWICHHA K CBOEMY 3/0POBBIO, | . yaspipar0T 0COGEHHOCTH HACIEACTBEHHON M HEHACIEACTBEHHON H3MEHUNBOCTH 1

JKU3HU, IPUHATUEC IIEHHOCTEH CeMbH
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Tosnasamenvuvie VVJ]: camocTosTenbHOE BbICICHHE W (OPMyJIHMpOBaHHE MO3HABATENBHOI
LeId, TOMCK U BBIACICHHE HEOOXOAMMOH WHpOpMalKu, B TOM 4YHCIE C I[TOMOLIBIO
KOMITBIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO U TPOM3BOJILHO CTPOUTH PEUCBOE BHICKA3bIBAHKE B
YCTHOW ¥ MHCBMEHHOW (opMe; CaMOCTOATeNbHOE BbIAeTCHHE U (OPMYJIHPOBaHHE
MMO3HABATCIBHOW TeNM, BBIOOp Hambonee 3((GEKTHBHBIX CIMOCOOOB pEHmICHUS 3a1ad B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHH

Pecyrsamuenvie YY/]: nocraHoBka yueOHBIX M IO3HABATENBHBIX 3a1ad, KOHTPOJIb, KOPPEKINS,
OIIeHKa

Kommynuxamuenvie YV/[: BnaneHue MOHOJOTHUECKONW U IUATOTHYECKON (hOpMaMH peun

[E=Y

Coaep:xkanue yue0HOT0 MaTepuasa

[E=Y

OCHOBHBIC TIOHATHSI TEHETHKH. ['€HOM dYenoBeka. METOAbI H3y4YeHUs
TeHETHKH YeoBeka. [ eHeTnaeckue (HacaeICTBeHHbIC) 3a00JICBaHNSI.

IIpakTHYecKue 3aHATHUS

35 | CocraBicHre YIIPOIIEHHON MOIEIN HacleAoBaHus (JINIo peOEHKa)

36 | Orenka OHOJIOTHYECKOTO BO3pacTa

37 | Pemenue 3a/la4 pPAa3HBIX TUIIOB I10 TCHCTHUKE

RINININ|IO

CamocrosiTesbHast padora

PedepupoBanme: I'. MeHmenb —  OCHOBOIOJOXHHK  YYCHHS O
HacneacTBeHHOCTH. 2. Mctopus pa3Butus resHetuku B Poccunm. 3.
Joctmxenuss coBpeMeHHOM reHetuku. 4. Jlunactust [aGcOypros:
dbaMIIbHBIE TPU3HAKKH W HACICICTBCHHbIC Oonesnu. 5. [emodmmusa —
MpOKJIsATHE JoMa POMaHOBBIX

- paboTa ¢ OCHOBHBIM UCTOYHMKOM MH(Mopmanuu [2], ¢.158, 3aganne 1-4.

nX OMOJIOTUYECKOHN POJIM B IBOJIFOLIUH KHBOTO.

- XapaKTepU3yIOT OCHOBHBIE JTAllbl AEJICHUS KICTKH.

- XapaKTepu3ylOT OCHOBHBIE CIIOCOOBI Pa3MHOXKEHHS OpPTraHH3MOB,
OHTOTEHEe3a Ha IpUMepe YeIoBeKa.

- pHUCYIOT JHIO peOEHKAa Ha OCHOBE YNPOIIEHHOW MOJEIM HAacleAOBaHUS
HEKOTOPBIX JOMUHAHTHBIX U PELIECCUBHBIX MPU3HAKOB YEPT JIUIIA YEIOBEKa.

- OIICHUBAIOT COOCTBEHHBIH OMOIOTHIECKHAN BO3pACT

cTagni

Tema 4.3.
Pdusznka
yeJIoBeKa

Jluunocmmuvie pe3ynomamal: pa3BHUTHE HaBBIKOB COTPY/JIHUYECTBA, pa3BuTHE
CaMOCTOSITENFHOCTH, (OPMUpPOBAaHHWE OCO3HAHHOM MOTHBAIlMM K BBINOJHEHUIO 3aJaHus,
(opMHpOBaHHE DSKOJOTMYECKOTO CO3HaHMs, OEPeXHOro OTHOLIEHHMS K CBOEMY 3/I0POBBIO,
JKM3HH, TIPUHSITHE IEHHOCTEeH CeMbU

Tlosnasamenvnvie YV/]: caMOCTOSTENTBHOE BBIIACICHHE W (OPMYITHUPOBAHUE MO3HABATEIbHOU
LeW, TONCK M BBIACICHHE HEOOXOAMMOH WH(OpMAaIy, B TOM YHCIE C IIOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO U IPOM3BOIBHO CTPOUTH PEUEBOE BHICKA3BIBAHIE B
YCTHOH W TIMCBMEHHOH (opMe; CcaMOCTOSTENbHOE BBIACNCHHE U (hopMyIHpOBaHHE
MO3HABaTEJIbHON IeJM, BBIOOp Haubosiee dS((GEKTUBHBIX CrIOCOOOB pemieHus 3agad B
3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH

Peeynsmuenvie YVJ[: moctaHoBKa y4eOHBIX M TMO3HABATENBHBIX 3a/1a4, KOHTPOJb, KOPPEKIHS,
OLIeHKa

Kommynuxamusnvie YVJ[: BnageHre MOHOJIOTHUECKOH M ANATIOTUYECKOH (hOopMaMu pedn

Coaep:xanue yueOHOro MaTepuaJia 1

Ckener. MomeHT cuisl. Cuctema kpoBooOpatienus. ['uaponuHamMudecknit 1
3aKOH M pabora cepaua. BeinenurensHast cuctema. Koska. JlpixarenmbHas

- ONKCHIBAIOT, KaK MPOUCXOANUT Ta3000MEH B KaNWwIIsIpax, JETKUX W TKaHAX, KaK
¢bunbTpyeTcs KpoBb B HEe(pOHAX, KAaK IPOTEKAET IPOLECC TEPMOPETYIALUH B
OpraHu3Me YesIOBEKa.

- Ha3bIBAIOT IPHOOPHI U anmaparsl, KOTOpble GUKCUPYIOT U 3aIHCHIBAIOT OMOTOKU
cepana, d3JEKTPUYECKHE KOJeOaHWs TOJIOBHOTO MO3ra, C IOMOIIbIO KOTOPBIX
M3MEPSIOT KPOBSIHOE JaBJICHHUE

- WUTIOCTPUPYIOT NpHUMEpPaMH W3 OHOJIOTHH CYyTh NEPBOTO M BTOPOTO 3aKOHOB
TEPMOANHAMHUKH.

- OOBSCHAIOT, B COOTBETCTBUH C KaKUMH (U3NYECKUMH 3aKOHAMH IMPOHCXOIHUT
JIBIDKEHHE KPOBH IO COCYyIaM U KaK OHO 00eCIeunBaeTcs.

- OTMCHIBAIOT CTPOGHUE IJ1a3a, yXa.

- TATOT XapaKTePUCTHUKY TAaKWUX SIBJICHUH, KaK IPOKb, MyPAIIKH U TYCHHAS KOXa.

- paccKasblBalOT, YTO O3HAYAIOT BBIPAXKEHUS: «PACKPACHENCS OT TelIa» H
«IOCHHEN OT XOI0Aa».

- aHAIM3MPYIOT, KaK BO3HUKAIOT U MEPEIAIOTCS HEPBHBIE HMMITYJbCHI, U3 YEro

cucrema.  IlapumaneHoe — naBnenme.  HepBHO-MbluleuHas — cucTeMa. CKJIJIbIBA€TCS ONTHYECKas CHCTeMa TIJla3a, KaK BO3HMKAeT H300pakeHHWe Ha
Horenuuan aeiicteust. 3penne. Onrudeckas cuma. Ciyx. CeTuaTKe, KaKk BOCIIPUHUMAETCA 3BYK OPTaHOM CITyXa uelIoBeKa.
CamocTosiTesibHasi padoTa 1
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Pedepuposanue: 1. UTo ecTh YeNOBEK C TOUKH 3peHUs (HU3UKU (OCHOBHBIC
mapaMeTpel JUIsl OpPraHoB, CHCTEM, TKaHeil Tenma dejoBeka). 2.
DIEKTPUYECKUE U aKyCTHUYCCKHE SIBICHUS npu padboTe cepaua. 3. I{BetoBoe
3pEHUE Y KUBOTHBIX.

- pab0Ta ¢ OCHOBHBIM MCTOYHHKOM HH(popmaruu [2], ¢.168, 3aganue 1-6.

- Ha3bpIBAIOT MIPUYMHY, [0 KOTOPON MpH B3IETE CaMOJIETa WX NPU MOTPYKEHUU B
BOJly Y UeJIOBEKa 3aKJIaAbIBAET YIIIH.

- 0OBSCHSIOT, 3a4eM CTIOAPJECCHl BO BpeMsl B3JIETa U IOCAIKH CaMoJETa pa3ialoT
maccaxxupam Kapamelb

Tema 4.4. Jluunocmusle  pesyrbmamol: pasBuTHE HaBBIKOB COTPY/JHUYECTBA, pasBUTHE | - TIEPEUUCIAIOT XUMUUYECKHUE OJJIEMEHTBI, KOTOpBIE CONEpP)KATCA B OpPraHU3ME
XuMust CaMOCTOATENIBHOCTH, (HOPMHUPOBAHME OCO3HAHHOM MOTHBAllMM K BBINOJIHCHHIO 3aJaHMA, | yejoBeKa
qeI0BeKa (dopmupoBaHue OKOIIOTHIECKOTO  CO3HAHMA, Oepe)KHOrO OTHONIGHHS K CBOEMY 3HO0POBBIO, | _ TPUBOIAT TpEMepEI MaKpO3JIEMCHTOB, MHUKPO3IIEMCHTOB u
KHU3HH, IPUHATHC UCHHOCTCH CCMBH . | ymeTpaMuKpoaIeMeHTOB B OpraHm3Me 4enoBeka.
Tosnasamenvuvie VY]] caMOCTOATENbHOE BbIACICHHE M (OPMYNHUpPOBaHHE MO3HABATENbHOM
- Ha3bpIBAaOT 3a00JICBaHUS, CBSI3aHHBIE C HEJOCTATKOM WM H30BITKOM Pa3HBIX
e, BeIOop Haubosee 3pPEeKTUBHBIX CIIOCOOOB peIIeHHs 33124 B 3aBUCHMOCTH OT KOHKPETHBIX
yCIOBHit XAMHYECKHUX DJIEMEHTOB B HAIllEM OpPTraHHA3ME.
Peeynsimusnvie YVJ]: NOCTaHOBKA yueOHBIX H TO3HABATE/ILHBIX 3a71ad, KOHTPONb, Koppekuus, | ~ OMPEACIAIOT, KAaKHe OMOTCHHBIC SJIEMEHTBI N0 HX COJICPKAHWIO B OPraHM3Me
OLICHKA YEJIOBEKA SBILIIOTCS MAKpPODJIEMEHTAMM, KaKME — MHUKPOIEMEHTAMU, KaKue —
Kommynuxamusnvie YV/{: BnajieHre MOHOJOTHYECKOHN 1 IMaNorndeckoi popmamu pean YJIBTPaMUKPOIIEMEHTAMH.
Copep:xkaHue yueOHOT0 MaTepHuaJia 1 - XapaKTEepU3YIOT POJIb BOABI B )KUZHEACATEIBHOCTH OPTaHU3Ma YEIOBEKa.
XuMHUYeCKHIl CcOCTaB Tejla dYejoBeka. Boma, €€ KOIMYeCTBO U BOJHBIN 1 - aHAJIM3UPYIOT 3HAYCHNE MUHEPAJILHBIX BELIECTB JISI YEJI0BEUYECKOr0 OpraHu3Ma.
OanaHc B opranusMe 4esnoBeka. DYHKIMU BOJBl B OpPraHM3ME YeJIOBEKa. - IEPEUYUCIAIOT CUMITOMBI, IOSABJIOIIMECS y JIOAEH C Jle(bI/IIII/ITOM Ppa3HbIX
MI/IHepaHLHLIe BelecTBa. 3a0ojeBaHusA, CBSI3aHHBIE C HEJOCTATKOM MIIU XUMHUYECKHUX DJIEMEHTOB.
130BITKOM HEKOTOPBIX XMMUYECKUX JIEMEHTOB B OpPraHU3ME UeIOBEKa. - (GOpMYIHpPYIOT, 4YTO Tako€ TyMOpalbHas pEryIAlus HKU3HEAEATEILHOCTH
CamocrosiTe1bHast padoTa 1 OpraHu3Ma 4ejIOBeKa.
PedpepupoBanne: 1. Buoxummus: uctopusi €€ pa3BUTHS, COBPEMECHHBIC
JIOCTIDKeHHs. 2. Buonormdeckas poib OEITKOB, XHPOB M YIJICBOJOB B
opraHu3Me 4esoBeka. 3. XMMUYECKHE HJIEMEHThl B OpraHU3Me YeJIOBEKa U
JKABOTHBIX.
- paboTa ¢ OCHOBHBIM HCTOYHHKOM MHpopmarmu [2], ¢.175, 3aganue 1-6.
Tema 4.5. Jluunocmusle  pesynbmamoi: pa3BuUTHE HaBBIKOB COTPY/IHNYECTBA, pasBUTHE | - ONPENENAT, B 4YEM pasHUIA MEXKIy AaBUTAMHUHO30M, TMIIOBUTAMHHO30M M
BuraMuHbI CaMOCTOATCIBHOCTH, (I)OpMI/IpOBaHI/Ie 0CO3HAHHOM MOTHBAIIMKM K BBIIOJHCHHUIO 3aJaHuA, TUIIEPBUTAMHHO30M

d)OpMI/IpOBaHI/Ie 9KOJIOTHYECKOro CO3HaHM, 6epe>l<Horo OTHOWIICHUA K CBOEMY 3J10POBBIO,

KU3HU, IPUHATUE HeHHOCTeﬁ CEMbU

Tosnasamenvnvie YYJ[: camocTosiTenbHOE BbAENEHHE W (HOPMYIHPOBAHUE MTO3HABATEIHLHOM

[IEIM, TIOUCK U BBIJCICHHE HEOOXOAMMONW HHGPOPMAIHH,

B TOM 4YuCJIC C IIOMOIIBIO

KOMNBIOTCPHBIX CPEACTB, YMECHHUE OCO3HAHHO U IPOU3BOJIBHO CTPOUTH PEUYCBOC BBHICKA3bIBAHUE B

YCTHOM U MMCBMEHHOH hopme

Pecynamusnvie YV/[: mocraHOBKa y4eOHBIX M MO3HABATEIBHBIX 3alad, KOHTPOIb, KOPPEKIIHS,

OILIEHKA

Kommynuxamusneie YV/[: Bnagenne MOHOJIOTHUECKON M ANATIOTHYECKOH (hopMaMu pedn

Coaep:xanue yue0HOT0 MaTepuasa 1
ITonsitue BUTAMUHBI. Bonesny, 00yCIIOBIICHHBIE BUTaMUHHOM 1
HEIOCTaTOYHOCTHIO MJIM M30BITOYHOCTHIO0. ABHTAMHHO3. | HIIepBHUTaMHUHO3.
Hopmbl BuTaMuUHOB a1 4enoBeka. BojgopacTBopuMble BUTaMUHBI Ha
npumepe ButamuHa C. JKupopacTBopumble BHUTaMUHBI Ha IpHUMEpPE
BUTaMHUHA A (peTHHOIA).

CamocrosiTe1bHasi padoTa 1

- Ha3bIBalOT 3a00JI€BaHMS, BEI3BAHHBIE HEJOCTATKOM B OpraHM3Me BUTaMHHOB C,
A,D

- MEepeYHCISIIOT  MPOIECCHl  KU3HEACSITEIBbHOCTH B OpraHU3Me,
MIPUHUMAIOT aKTUBHOE y4yacTue BuTaMuHbl C 1 A

- 00BSACHSIOT, YTO TAKOE€ BUTAMHHBI ¥ HAa KAKWE TPYIIIBI OHH JEINATC.
- IEPEYHCIIIOT IPOAYKTHI, KOTOphIe 60oraThl BuTaMuHamu C; A; D.

- Ha3bIBAaIOT CIOCOOBI COXpaHEHHsS BHTAMHUHOB B OBOINAX W (PYyKTaXx INpH HX
KyJIMHApHOH 00pa0OTKe W KOHCEPBUPOBAHMH.

- QHAJM3HUPYIOT TaOJIHUILY.

B KOTOPBIX
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Pedepuposanue: 1. [ToauBUTaMUHBL: UX BHIBI, HOPMBI, IOJIb3a U ONTACHOCTb
OECKOHTPOJBHOIO IPUMEHEHUsL. 2. PacTeHus kak HICTOYHUK BUTAMUHOB. 3.
Bepu-06epu u otkpeiTie BuTamuna Bl. 4. Hayunas nestensaocts H. 1.
JlynuHa.

Permienue skcrepuMeHTaNbHBIX 334a4 10 oNpeaenaeHuto BuTaMuHa C B
MPOAYKTaX MUTAHUS

- paboTa ¢ OCHOBHBIM UCTOYHMKOM MHMopmanmu [2], ¢.183, 3aganune 1-4.

Tema 4.6. Jluunocmuvie  pezynbmamuvl: pa3BuTHE HaBBIKOB COTpPYJHUYECTBA, PasBUTHE | - OTIPEAEIIAIOT, YTO TAKOE TOPMOHBI M KAKOBBI MX OCHOBHBIC (DYHKIIMH B OPTaHU3ME
TopMoHbI CaMOCTOATENIBHOCTH, (OPMHUPOBAHHE OCO3HAHHOH MOTHBAllMM K BBINOJIHCHUIO 3aJaHHA, | yejoBeKa.

(dopmupoBaHue OKOJIOTHIECKOrO  CO3HAHM, 0epe)XKHOTO OTHOLIEHHWSI K CBOEMY 3JIOPOBBIO, | _ TIEPEUHCIIIOT OCHOBHBIE CBOMCTBA TOPMOHOB ¥ TPYIITIEL, HA KOTOPBIE OHM JICIISITCS

JKU3HU, IPUHATUEC NEHHOCTEU CEMbU . o CBoeﬁ XI/IMI/I‘-ICCKOI\/'I HpHpO,He.

Tlosnasamenvuvie YVJ]: caMOCTOATENBHOE BEHIIEIEHHE M (OPMYyNHpPOBAHME MO3HABATENHHOI o

HCTH, TOMCK M BHUIG/CHHE HEOGXOMUMOH HHQODMALMH, B TOM HHCIC C MOMOMIbIO | HA3bIBAIOT OCHOBHEIC JKEJE3bl BHYTPEHHEH CEKPElUH W BEIpabaThbiBaeéMble UMHU

KOMINBOTCPHBIX CPEACTB, YMCHHUEC OCO3HAHHO U IPOU3BOJIBHO CTPOUTH PEUCBOC BBHICKA3bIBAHUE B FOpMOHI)I.

yeTHO#l M mHchbMeHHOil  (OpME; CaMOCTOATENbHOE  BblieleHHE U (opMyiuposanue | - MMIIYT CHHKBEHH 00 0/IHOM 13 TOPMOHOB I10 CBOEMY BBIOODY.

MMO3HABATEIbHOW e, BBIOOp HamOonee d((GEKTHBHBIX CcMOCOOOB peHmIeHUS 3agad B

3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH

Pecynamuenvie YVJ[: moctaHoBKa y4eOHBIX M TO3HABATENBHBIX 3a/1a4, KOHTPOJb, KOPPEKIIHS,

OLICHKa

Kommynuxamusnvie YV/{: BnajieHre MOHOJOTHYESCKOHN U THAIOTHYECKON GopMaMu pedn

Conepxxanue yueGHOro MaTepuajia 1

[onsatne ropmoHel. OcHOBHas (YHKOHA TOPMOHOB. ['ymMopambpHas 1

perymsuus. Kiaccudukanms TOpPMOHOB TIO JKele3aM, KOTOpBIE HX

npoaymupyior. «Crernuanusanus» ropmoHoB. I'omeocras. CpoifcTBa

TOPMOHOB. Knaccudpukanus  ropMOHOB o ux XUMUYECKUM

XapaKTEPUCTUKAM.

CamocTosiTesibHAsI padoTa 1

PedepupoBanme: 1. Vcropusi OTKPBITUS M H3Y4YEHHS TOPMOHOB. 2.

@UTOTOPMOHBI — TOPMOHBI pacTeHui. 3. DHIOPGHUHBI — «TOPMOHBI

cuactbs». 4. Bruag JI. B. CoGoseBa B u3ydeHue npoOiieMbl caxapHOTo

nuabera.

- paboTa ¢ OCHOBHBIM HCTOYHHKOM HHpopmarmu [2], ¢.190, 3aganue 1-5.
Tema 4.7. Jluunocmmuwie pesyromamet.: pa3BuTHe HaBBLIKOB COTPYIHHUYECTBA, pasBuTHE | - (I)OPMYHHPYIOT, 4TO TaKO€ AJIKAJIOUBI U I YErO0 OHU MIPUMEHSIOTCS.
.JIeKapCTBa CaMOCTOATCIBHOCTH, q)OpMI/IpOBaHI/Ie 0CO3HAHHOU MOTHBAIlMKM K BBIIIOJHCHUIO 3aJaHuAd, - 06'BHCH$[IOT, qTO Hpe,Z[CTaBJ'I?[K)T 00601‘/'1 SHI[Op(l)I/IHLI u SHKC(I)aJ'H/IHLI.

(dbopMUpOBaHHE BKOJOTHYECKOTO CO3HAHMS, OEpEeKHOr0 OTHOIICHHS K CBOEMY 3/I0POBBIO,
JKHU3HHU, IPUHATHE LIECHHOCTENH CEMbH

Ilosnasamenvhvie YV/]: camocTosiTensHOE BbIICNCHHE M (OPMYJIMPOBAaHHE IMO3HABATEIbHON
LeNW, TONCK W BBIACICHHE HEOOXOAWMOH WHGOpMAUK, B TOM YHCIE C IIOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO U IIPOM3BOJILHO CTPOUTH PEUeBOE BEICKA3hIBAHKE B
YCTHOH W TIMCBMEHHOH (opMe; CcaMOCTOSTENbHOE BBIENCHHE U (DOpMyIHpOBaHHUE
MMO3HABATEIBHOW e, BBIOOp Hambonee dS((GEKTHBHBIX CcMOcOOOB pEHmICHUS 3agad B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHH

Pezynsimusnvie YV/]: ocTaHOBKA y4eOHBIX M MO3HABATENBHBIX 3a/ad, KOHTPOJIb, KOPPEKIHS,
OlIEHKa

Kommynuxamusenvie YYJ[: BnaieHre MOHOJIOTHYECKOH M IMANOTHYECKOH (hopMamMu pedn

- Ha3bIBAIOT YYEHBIX, CO3JABIUMX BAKIMHBI, XUMHOTEPANEBTUYECKHE IIpETIapaThl
(canbBapcaH), NEHUIUIUIUH.

- MepeYncisioT (PaKTOpbl, KOTOPhIE BIUSIOT Ha 3()(EKTHBHOCTH JIEKAPCTBEHHBIX
MpernaparoB

- OOBSCHSIIOT, YTO TAKOE «TaJIEHOBBIE MPenaparhbl», Kak X MOJyYald B CTAPHUHY U
KaK M3TOTOBJISIIOT ceiiuac. [IpuBOISIT IPHMEphI «TaJICHOBBIX IIPETIapaToBy M3
JIOMAIlIHEN alTeUYKU.

- JIal0T OTpEeJIeNICHNs] TEPMUHOB: «HAPKO3, «AHECTE3Us», KATKAIOUIY,
«TacTepU3alMs», «AHTUONO03)», «KAHTHONOTUKNY, KIIPHYMHHAS TEPaITUs».

36




Coaep:xanue yueOHOT0 MaTepuasia 1

dapmakonorus aHTHYHOCTH U CpeAHeBeKoBba. Obe30onuBaromue 1
npenapatsl. Ankanzouasl. BakuuHel. XuUMHOTepaneBTHUECKUE MpenapaTsl U
antuOnotuku. Hapkormueckue mnpenaparsl. @DakTopbl, BIHMSIONIME Ha
9 PEKTUBHOCTH JICKAPCTBEHHBIX MPENapaToB.

CamocrosiTe1bHasi padoTa 1

PedepupoBanne: 1. Vcropusi BeIMKHMX OTKpHITHH B (hapMakojoruu. 2.
«KanoH BpaueOHOW Hayku» 1OH CHHBI — SHIMKIIONEANS TEOPETHIECKON U
KIMHUYeckol MenuiuHbl. 3. Ilapaunensc — OAMH U3 OCHOBOIOJIOXHHUKOB
stpoxumuu. 4. V3 wuctopun BakmuHAImMH. 5. Marndeckne TpuOBl H
PENMTHO3HBIE PUTYAIBl y TPEBHUX HApPOJIOB.

- paboTa ¢ OCHOBHBIM UCTOYHMKOM HH(Mopmanuu [2], ¢.198, 3aganne 1-5.

Tema 4.8. Jluunocmmuwvie pesyromamel.: pa3BuTHE HaBBLIKOB COTPpYIHHUYECTBA, pasBUTHE | - IIPU U3MEPEHUHU apTEPHUANIBHOTO JABJICHUS UCIIOJIB3YIOT TOHOMETP.
Puzuka Ha CaMOCTOSITEBHOCTH, (OPMUPOBAHHE OCO3HAHHOH MOTHBALMHK K BBHINONHEHUIO 3aJaHus, | - HepeuuCIAoT aNmnaparhl, MCHOJb3yeMble B MEIMLMHE OJIi [IMATHOCTHKH M
caysoe (opmuposaHue DKOJIOTHYECKOTO  CO3HAHIA, GepeKHOTO OTHOWIEHHST K CBOEMY 3/OPOBBIO, | jeyepnis
310POBbs KU3HH, PUHATHC ICHHOCTCH CCMbH . | - OOBSICHSIOT, YTO TAKOE KU3HEHHAS EMKOCTh JIETKHX U ¢ CPeIHHEe MMoKa3aTeu
Iosnasamenvnvie YYJ[: camocTosTeIbHOE BBIAENEHHE W (HOPMYIHPOBAHUE ITO3HABATEIILHOM
uerobexa 1enH, BEIGOp Haubosee 3 PEKTHBHBIX CIIOCOOOB PENICHHS 3312 B 3aBHCHMOCTH OT KOHKPETHBIX | JAIOT ONPEENCHHE YIETPa3ByKa, JNEKTPOPOpesa, aHTPOIOMETPHH
e - Ha3bpIBalOT 3a00JIeBaHMs, KOTOpBIE YCHENIHO IHarHOCTHUPYIOTCA M Jedarcs C
Pezynamusnvie VYJ]: IOCTaHOBKA YYEOHBIX M IIO3HABATENbHBIX 3a1a4, KOHTPOJIb, Koppekius, | TOMOIIBIO Jla3epa
OLICHKA
Kommynuxamusnvie YV/: BnageHne MOHOJIOTHYECKOH U AMAOTHYECKOH Gopmamu peun
Coaep:xanue yueOHOT0 MaTepuasia 1
Antponomerpus. JKuszHeHHas EMKOCTh JETKHX. TEIUIOBBIC H3MEpPEHHS H 1
Terorepanys. YibTpa3ByK. l3mMepeHue apTepHallbHOIO  JaBJICHUS.
[IpumeHeHne >IEKTPUUECKOrO TOKa M JIa3epoB B MeAuUUHE. MarHuTHBIN
PE30HAHC U PEHTT€HOAMArHOCTHKA.
CamocTosiTeTbHasi padoTa 1
Pedepuposanme: 1. JlazepHas Tepamus IpH BOCIIAIATEIHFHBIX 3200 I€BaHUAIX
JIOP-opranoB. 2. HonorampBanuzamms u Qapamuzanus. [lokasaHus
npuMeHeHn1o. 3. O30kepuToTepanusi — OJMH U3 BUJOB TEIUIOTEpanuu. 4.
HoGenesckuit naypear B. K. Penrren: HayuHas aesiTeJIbHOCTh M OTKPBITHE
HKC-Ty4el.
- paboTa C OCHOBHBIM MCTOYHUKOM MH(popManuu [2], ¢.217, 3ananue 1-6.
Pasnen 5. EcTecTBoO3HAHHE HA CJIy:K0€e YesioBeKa 12/2
Tema 5.1. Jluunocmmuwvie pe3ynibmamoi: pa3BuTHE HaBBIKOB COTPYIHUYECTBA, Pa3BUTHE | - OOBSICHSIIOT, YTO TAKOE YCKOPUTEID 3JIEMEHTAPHBIX YaCTULL.
JJjieMeHTapHble | CaMOCTOSTEILHOCTH, (hopmHpOBaHHe OCO3HAHHON MOTHBALMHM K BBIOIHCHHIO 3a/[aHHA, - IIEPEYUCIIAIOT JJIEMEHTAPHBIEC YaCTHIIBI 1 JAIOT UX KPATKYIO0 XapaKTEPHUCTHUKY.
YaCTHIBI q)OpMPIpOBaHI/Ie 3KOJIOTHYECCKOI'0 CO3HaHMus, GCPQ)KHOFO OTHOLICHUA K CBOEMY 3I0pPOBLIO, - AT XapaKTepI/ICTI/IKy HpOTOHOB, HeﬁTpOHOB " aﬂeKTpOHOB o C.He}ly}OU.leMy

YKU3HH, TPUHATHE IEHHOCTEH CEMBH

Tosnasamenvhvle YY][: caMoCTOSITENbHOE BbIIENEHHEe W (HOPMYITHPOBAHKE TTO3HABATENBHOM
eI, TOMCK ¥ BBIACICHHE HEOOXOAMMOW WHGPOPMAIMK, B TOM YHCIE C MOMOIIBIO
KOMITBIOTEPHBIX CPEACTB, YMEHUE OCO3HAHHO U IIPOU3BOJIBHO CTPOUTH PEYEBOC BHICKA3bIBAHUE B
YCTHOH ¥ TIMCBMEHHON (opMe; CaMOCTOSITENIbHOC —BbIJACICHHE H  (HOpPMYIHpOBaHKE
N03HABATENbHOM 11enu, BbIOOp HambOosee 3(QEKTHBHBIX CIOCOOOB pelIeHHs 33aady B

Ia"y: a) o0O3HaueHWe 4YacTHIbl; O) 3apsA] YacTHIB; B) Macca YaCTHUIIBI,
T') B3aMMOCBSI3b C ITOJI0)KEHHEM XUMHUYECKoro 31eMenTa B [lepuoanueckoii cucreme
J. . Menneneena.

- Ha3bIBAIOT YaCTHIBI, U3 KOTOPBIX COCTOSIT HPOTOHBI M HEHTPOHBI, a TaKXe
12 ¢pynnamMeHTaNbHBIX YacTHII, KOTOPble 00pa3yIoT BellecTBa BeeneHHO.

37




3aBHCUMOCTH OT KOHKPETHBIX YCIOBHH

Pecynamususie YV/[: mocraHOBKa y4eOHBIX M MO3HABATEJIbHBIX 3a7a4, KOHTPOJb, KOPPEKLUS,
OLIEHKa

Kommynuxamusuvie YV/: B1ageHue MOHOJIOTHYECKOH U Auaornyeckoil hopmamu pedu

Coaep:xanue yueOHOT0 MaTepuasia 1

®u3nka BBICOKUX AHepruil. Jlenenue aTroMHoro sapa. [IpoToHsl, HEHTPOHBI. 1
JHenenne npoToHOB 1 HeUTPoHOB. KBapku. ®oTOHBI, 0030HBI, AaHTHIACTHUIIHI.
JanpHelme nyTH ucclieJoBaHNus MaTEPUU.

CamocTosiTeJbHasi padoTa 1

PedepupoBanme: 1. Hayunas gesrensHOCTS HOOCTIEBCKOTO JlaypeaTta M.
I'enr-ManHa. 2. @epMIOHB — 0a30BBIE «KUPIIUMIUKI» BCEH MaTepuu. 3.
I'unoretnueckue yactuupl. 4. KBa3uyacThIpl, MX THIIBI M CBOKMCTBA. 5.
HcTopust OTKpHITHS OCHOBHBIX 3JIEMEHTApHBIX YacTull. 6. /IBeHannaTs
(dyHIaMEeHTalbHBIX YacTHIl ¥ Besl BeeenHast.

- paboTa C OCHOBHBIM MCTOYHUKOM MH(popMaruu [2], ¢.239, 3aganue 1-5.

- XapaKkTepu3yloT GOTOHBI U OO30HEI.

- ONPEJIEIISIIOT, KAKOBa POJIb 0030HOB B MUpE KBAPKOB.

- OINpEEeNIOT, YTO TaKoe KBapKW M aJpOHBI U C IOMOIIbI0 KaKMX YCTaHOBOK
yu€HbBIE MOTYT «pas3riIieThy UX.

Tema 5,2, Jluunocmmuvie pesyiomamal. Ppa3BUTHUC HAaBLIKOB COTPYAHUYECCTBA, pa3sBUTHE - MOJACYUTEIBAIOT CyYMMapHyHO SHEPIruro MIPOTOHOB, CTAJIKUBAIOUIUXCS B
BoJIbIOI CaMOCTOATENLHOCTH, (POPMMPOBAHHE OCO3HAHHOH MOTHBALMM K BBIIONHEHHIO 3alaHus, | xommaiizepe.
aJIPOHHDbII (bopmupoBanye SKONOTHIECKOTO CO3HAHMA, OEPEKHOrO OTHOMICHMS K CBOCMY 3MOPOBBIO, | _ repeqpciIsiOT BONPOCHI, KOTOPHIE MOTYT OBIThH PELICHBI TONBKO C MOMOLIBIO
KoJu1alaep PKU3HH, HPHHATHC IICHHOCTCH CEMbH .. | DKCIIEPUMEHTOB, IPOBOJUMBIX Ha BOJbIIOM aipOHHOM KoJu1aiaepe.
Tlosnasamenvuvie YYJ]: caMOCTOATENBHOE BBHIAEICHHE M (POPMyJIHMpPOBAaHME MO3HABATENHHOI .
LENM, TOMCK M BBIAENEHHE HEoOXOmuMON HMHQOPMAIUH, B TOM HHCIE C TOMOUIBIO | AOKA3HBAIOT, 9T Kommalifiep GesomaceH And OKPYXAIONET0 MEpE H
KOMITBIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO H MPOH3BONBHO CTPOMThH PEUeBOC BhicKasbiBanue B | 1P CATIOMOKCHIL 06 anmoxammnchce — KOHUC CBETa — B CBA3M C HHM
YCTHOM ¥ NHCbMEHHOHW (opMe; CaMOCTOATENbHOE —BbileieHue U (opmyimposanue | HECOCTOATCIILHEBI
MO3HABaTeJIbHON IeJM, BBIOOp Haubosnee dS((GEKTUBHBIX CrIOcOOOB pemieHus 3agad B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH
Pecynsamusnvie YV/[: mocraHOBKa y4eOHBIX M MO3HABATEIBHBIX 3aad, KOHTPOIb, KOPPEKIIHSL,
OLICHKA
Kommynuxamusnvie YV/]: BnageHne MOHOJIOTHYECKOH U Inanormyeckoil hopmamu pedu
Coaep:xanue yueOHOT0 MaTepuasa 1
MoHnTtaxk M ycraHOBKa KoJutainepa. IIpuHuun pelicTBus KoJulaiizepa. 1
[Ipoucxoxaenue maccel.  I[Ipoucxoxxnenue BceneHHOW. HcuyezHoBeHue
aaTryactuil. Bompoc 6e3onmacHocTH Ipu padoTe KoJutanaepa.
CamocTosiTenbHast padoTa 1
Pedepuposanue: 1. bo3on Xurrca u ero 3HadeHue st HAyKu. 2.
AmnTHBeniecTBO 1 aHTUMHUP. 3. TaitHa poxneHus Beenennoit. 4. Yyactue
POCCHICKHX YUEHBIX B paboTe Boiboro agpoHHOT0 KoJutalaepa.
- paboTta ¢ OCHOBHBIM HCTOYHHKOM HHpOpMaimu [2], ¢.245-246, 3ananue 1-
4.
Tema 5.3. Juunocmuole pe3yibmamel: pasBuTHE HaBBLIKOB COTPYIHUYECTBA, pasBuTHE | - OOBSICHIIOT YCTPOHCTBO U TIPUHIIUIT PaOOTHI 3JIEKTPOreHepaTopa.
ATOMHAS CaMOCTOATENILHOCTH, ~(POPMMPOBAHHE OCO3HAHHOW MOTHBALMHM K BBIIOJNHEHHIO 3aJaHHS, | - 30T CPABHUTENBHYIO XapaKTEPUCTHKY PA3HBIX BUIOB dNeKTpocTanimii — ['IC,
JHepreTHKAa dopmupoBanme >KOMOrHYECKOTO CO3HAHHS, OEPEKHOrO OTHOIICHHS K CBOEMY 3/I0POBBIO, | THC y ADC

JKU3HU, IPUHATHE IEHHOCTEH CEMbH
Tlosnasamenvhvie YV/]: caMOCTOSTETBHOE BBIIACICHHE W (OPMYIHUPOBAHUE MO3HABATEIEHOU
LM, TIONCK W BBIJICICHHE HEoOXoauMol WHGOPMAIMH, B TOM YHCIE C TOMOIIBIO

- IEPECUUCIIIOT TPAHCYPAHOBBIC 3JIEMCHTBI Ta6J'II/IIH>I I[ n. MCH)IGJ'ICGB&
- OIUCBIBAIOT MPUHIUIT HeﬁCTBHﬂ TCPMOIJICKTPUICCKOT'O Ir€HEPATOPA.
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KOMIIBIOTEPHBIX CPEJCTB, YMEHUE OCO3HAHHO M POM3BOJIBHO CTPOUTH PEUEBOE BBICKA3bIBAHHE B
YCTHOH ¥ TIMCBMEHHOIl (opMe; CaMOCTOATENbHOE BbIAENCHHE M (HOpPMyIHUpOBaHHE
MO3HABaTEJIbHON 1enH, BbIOOp Hambomee d3(GEKTUBHBIX CIOCOOOB pelieHHs 3agad B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH

Pecyrsaimuenvie YV/[: nocraHoBka y4eOHBIX M IO3HABATENBHBIX 3a1ad, KOHTPOJIb, KOPPEKIH,
OIIeHKa

Kommynuxamuenvie YV/[: BnaneHre MOHOJIOTHUECKON M INATIOTHIECKOH (JopMaMH pedn

Coaep:xanue yueOHOT0 MaTepuasia 1
[MonmyuyeHrne SICKTPUYECKOTO TOKA C MOMOINBIO 3JICKTPOTCHEpaTOpa. 1
DICKTPUICCKUI TOK. DNeKTpOMAarHUTHAs WHIYKIHS. Bunpt

ANIEKTPOCTAHIMH. PannoakTHBHOCTD, sepHble peakuuu. [IpuHimm padoTsl
aromHoi ctaHimu. ADC Ha OBICTPBIX HEHTPOHaX. ATOMHOE CYI0XOICTBO.
Putaru. Bonpoc 6e3onacHoctu. Kpynneiimue aBapuun Ha ADC.

IpakTHYecKHe 3aHATHS 1
38 I W3ydeHue sBICHUS dJICKTPOMATHUTHOW UHIYKIMU 1
CamocTosiTesibHasi padoTa 1

Pedepuposanue: 1. VicTopust OTKpBITHS palMOaKTHBHOCTH. 2. SInepHbIii
kiy0. 3. Pa3BuTHE aTOMHOI YHEPTeTHKY B Halel crpane. 4. YepHOOBUTE U
dyKycruMa — CpaBHUTENbHBIN aHau3. 5. MUpPHBIN aTOM U aTOMHas BOWiHa
B JINTEpaType U knHeMaTorpade. 6. Paguanus: reHeTHIeCKHE MOCIEACTBHA.
Perrenue 3amad mo aTOMHOH (H3HKe

- paboTa ¢ OCHOBHBIM UCTOYHMKOM MHMopmanmu [2], ¢.257, 3aganune 1-4.

Tema 5.4.
IIpoaoBoJbcTBE
HHAasl npodJjiemMa

U nyTH eé

peLieHus

Jluunocmuvie  pezynomamul: pas3BuTHE HaBBIKOB COTPYJHUYECTBA, pasBuTHE
CaMOCTOSITENFHOCTH, (OPMUPOBAaHME OCO3HAHHOM MOTHBAIMM K BBIMONHEHUIO 3aJaHUA,
(opMHpOBaHHE 3KOJOTUYECKOTO CO3HAHMsS, OEpeKHOTO OTHONIEHHS K CBOEMY 3I0POBBIO,
JKM3HH, TIPUHSITHE IEHHOCTEeH CeMbU

Tosnasamenvnvie YYJ[: camocrosiTebHOE BbIAENEHHE W (HOPMYIHPOBAHUE ITO3HABATEIBHOM
LeTd, TOMCK W BBIAGICHHE HEOOXOAMMOH WH(pOpMaluu, B TOM YHCIE C ITOMOLIBIO
KOMITBIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO U IPOM3BOJILHO CTPOUTH PEUeBOE BHICKA3bIBAHKE B
YCTHOH W TMCBMEHHOH (opMe; CcaMOCTOSTENbHOE BBIACNCHHE U (HOPMyIHpPOBaHUE
MMO3HABATEIbHOW e, BBIOOp Hambonee d((GEeKTHBHBIX cMocoOOB pemieHUs 3agad B
3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH

Pecynamusnvie YV/[: mocraHOBKa y4eOHBIX M MO3HABATEIBHBIX 3aad, KOHTPOIb, KOPPEKIIHSL,
OIIeHKa

Kommynuxamusnvie YV/]: BnajieHre MOHOJOTHYECKOHN 1 IMaNOrHyeckoi popmamu peuun

Coaep:xanue yue0OHOT0 MaTepuasa 1

leorpadusa romoma w ero mpuYUHBI. TpH OCHOBHBIX HANpaBICHHUSA B 1
peIIeHNH TIPOAOBOILCTBEHHOW MpobieMbl. VIcronp30BaHHE XMMHUYECKHX
BemiecTB. YnoOpenus. Perymsaropsr pocta. ®epomonsl. Ilecturumsl.
Penennentsl. Co3laHNe HCKYCCTBEHHBIX IPOJTYKTOB UTAHMUSL.

CamocrosiTenbHasi padoTa 1

PedepupoBanme: 1. Perynsatopsl pocta U pa3BUTHS PACTCHHUN H )KUBOTHBIX.
2. ®epoMOHBI U UX NPUMEHEHHUE B CEJILCKOM X03sicTBe. 3. PenemneHTsl u
HUX TPUMEHEHUE B CeNbCKOM Xo3siicte. 4. IlecTuumasl: 3a U MpPOTUB. 5.

- Ha3bIBAIOT PETMOHBI MUPA, I'Ie HEXBAaTKa IPOJOBOIBCTBHS SBISCTCS TII00AIBHOM
mpobieMoil, a Tak)ke NPUYUHBI TOJI0a TaM

- nepeyncisioT 10 cTpaH, KOTOpbIE SABISIOTCS CAMBIMH MHOT'OHACENIEHHBIMH B MHPE
- OOBACHSIIOT, KaKHe IOCTIDKEHHS COBPEMEHHOI'O E€CTECTBO3HAHHUS IIOMOTAlOT B
peLICHUH POJIOBOJIbCTBEHHOM POOJIEMBI

- aHANM3MPYIOT, YTO O3HAYaeT TEPMHUH «UCKYCCTBEHHAsl MHINA», U MPUBECTH
IIpUMeEpHI €€ IPOU3BOJCTBA.

- pacIo3HAIOT yJIOOPEHHMS M PacKpBIBAIOT MPOSIBICHUE NX HEOCTATKA MM M30BITKA
JUISL pacTeHU
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Menwo  ganéxkoro OK€CaH —
YeJIOBEUECTRA.
CocraBiicHUE TaOIUIBI «U3yUCHUE yIOOPCHUI»

- pab0Ta C OCHOBHBIM MCTOYHHKOM HH(popmaru [2], ¢.265, 3aganue 1-4.

Muposoi

Oynyuiero. 6. KOpMHUJIEI]

Tema 5.5. Juunocmuuie pe3ynbmamaoi: pa3BuTHE HaBBIKOB COTPYIHUYECTBA, pasBUTHE | - MAIOT OMPEACICHUE TPoLecca OPOKEHHUS

BuoTexHo/I0rHs1 | CAMOCTOATC/IBHOCTH, (POPMHPOBAHHE OCO3HAHHOH MOTHBALMK K BEIIOJHCHHIO 3alaHms, | - XapaKTepu3yloT IeHeTHYECKH MOAN(GHIMPOBAHHBIE OPTAaHU3MBI U TPaHCTEHHBIC
(bopmupoBanue OKOIIOTHYECKOTO  CO3HAHMS, OEpe)KHOTO OTHOIIEHHS K CBOEMY 310POBBIO, IPOLYKTBL, & TAKXKE CIIOCOOBI UX TOMYICHUS
PKHU3HH, IPUHATHC UCHHOCTCH CCMBH . | - 0BBACHSTIOT, YTO Takoe KIOHMPOBAHHE M B 4EM YHHKATHHOCTH YMOPHOHATBHBIX
Tosnasamenvuvie VY]] caMoCTOATeNbHOE BbIACICHHE W (GOPMYIHUpOBaHHE MO3HABATENbHOI
LeNM, TOHUCK M BBIACJICHHE HEOOXoAuMOoW WHQPOPMAIMM, B TOM YHCIE C IOMOIIBIO CTBOJIOBBIX KJICTOK
KOMIIBIOTEPHBIX CPEACTB, YMEHHUC OCO3HAHHO U IIPOU3BOJIBHO CTPOUTH PEUCBOC BLICKA3bIBAHUEC B B OIMCBHIBAIOT TEXHOJIOTHIO MI/IKpO6I/IOHOFI/I‘ICCKOr0 BCKpLITHH HOpOZ[ u
YCTHOH M  mHChbMEHHOfI (OpMe; CaMOCTOSTENbHOE BbieleHHe H  (opMy/HpoBanme | IEPEUHCIISIOT O0NACTH NPHUMEHEHHS IMMOOHIH30BAHHBIX (PEPMEHTOB
[03HABaTEIbHON IelH, BEIOOp Hambosee dS((GEKTUBHBIX CIIOCOOOB pemieHHs 3agad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIIOBUH
Pecynsmuenvie YVJ[: moctaHoBKa y4eOHBIX M TO3HABATENBHBIX 3a/1a4, KOHTPOJb, KOPPEKIIHS,
OLICHKA
Kommynuxamusneie YV/[: BnageHne MOHOJIOTHUECKON M ANATOTHUECKOH JopMaMH pedn
Conepxanue yueGHOro MaTepuajia 1
Tpu stama B pa3BUTHH OHOTeXHOJOTHH. | eHHas wHxeHepus. Kierounas 1
uHKeHepus. bronornyeckas nmkeHepus. IMMoOmnn3zoBaHHbIe (PepMEHTHL
CamocTosiTe1bHasi padoTa 1
PedepupoBanue: 1. ['eHHas MHXKEHEPUs: YCHIEXH U NMEPCIEKTUBBI. 2. ['eHHO-
MOU(UIMPOBaHHBIE MPOAYKTHI: 32 M NpoTuB. 3. KileTouHas WHXKEHEpUs:
yyJeca COBPEMEHHOW wmeaunuHbl. 4. buonoruueckas WHXeHEpHUs B
MeTamuryprud. 5. CTBOJIOBBIC KICTKH Ha CIyk0e JeloBeKa.
- paboTa ¢ OCHOBHBIM HCTOYHHKOM HHpopmarmu [2], ¢.275, 3aganue 1-7.

Tema 5.6. Juunocmuvie pe3yivmamoi: pasBuTHE HaBBIKOB COTPYJHUYECTBA, pasButHe | - OOBSACHAIOT, TOYEMY HaHOUYACTHUIIHI 00NAal0T crierududecKkuMy PHU3HIeCKUMH 1
HanoTexHos1oru | CaMOCTOSTENLHOCTH, (DOPMHPOBAHME OCO3HAHHOW MOTHBALMHM K BBINOINHCHHMIO 3aJAHHA, | XUMHYECKMMH CBOIMCTBAMH, 00yCTIOBUBIIMMH WX YHHKAIbHBIC (DYHKIIMOHATHHEIC
a (OpMHPOBaHHE BKOJOTHYECKOTO CO3HAHMs, OEPEKHOrO OTHOWIEHHS K CBOEMY 3JI0POBBIO, | posnMosKHOCTH

JKM3HH, TIPUHSITHE IEHHOCTEeH CeMbU

Tosnasamenvnvie YYJ[: camocTosiTebHOE BbIAENEHHE W (HOPMYIHPOBAHUE MTO3HABATEIHLHOM
LeW, TONCK M BBIACICHHE HEOOXOAMMOH WH(OpMAaIy, B TOM YHCIE C IIOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO U IIPOM3BOIBHO CTPOUTH PEUEBOE BEICKA3BIBAHKE B
YCTHOH W TIMCBMEHHOH (opMe; CcaMOCTOSTENbHOE BBIACNCHHE U (DOPMyIHpPOBaHHUE
MMO3HABATEIbHOW e, BBIOOp Hambonee d((GEKTHBHBIX cMOocoOOB pemieHUs 3agad B
3aBUCUMOCTH OT KOHKPETHBIX yCIIOBI/Iﬁ

Pezynsimusnvie YV/]: ocTaHOBKa y4eOHBIX M MO3HABATENBHBIX 3a/ad, KOHTPOJb, KOPPEKLIHS,
OLICHKA

Kommynuxamusnvie YY/[: BnaeHre MOHOJIOTHYECKOH M IMANOTHYECKOH (hopMamMu pedn

HNuanBuayaabHbIe MPOEKTHI 1

Ilonarne  HaHOTexHOJOTMHM. JIBa moaXoma B HAHOTEXHOJIOTHH.
MoutekymsIpHBIF cuHTE3 B camocOopka. HaHockomnueckoe BbIpaliiBaHUE
KpUCTAJJIOB M TOJUMepu3anus. HaHOTEeXHOJOTHH B Pa3iMYHBIX 00JACTIX
HayKd W TEXHUKUA. HayuHas JesTelbHOCTh HOOENeBCKOro jaypeara P.
QeiiiMana. KBaHTOBbIE TOYKHM, WX METOJbl TOJYYEHHUS] UM NpPHUMEHEHHE.

- ONHCHIBAIOT METO UMIIPUHT-TUTOTpaQUn

- ONpeNeNsIOT MPAaKTHIeCKOe 3HAYCHWE HAHOTEXHOJOTHH M  Pa3BUTHA
ANEKTPOHUKH, METUIMHBI, CEIBCKOTO XO3SWCTBA, SKOJOTHH, ONTHUKH, aBUAIWH,
KOCMOHABTHKH U JPYTHX 00JacTel 4Ye0BEUECKON AeSITeIbHOCTH
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HaHoTexHoj0TMM B TNpOU3BEACHMSAX HAaydyHOH (haHTAacTUKM (IIUTEpaTypa,
kuHO). PazButne Hanounayctpun B Poccun: ycnexu u tpyaHoctu. Pabota ¢
OCHOBHBIM HCTOYHHKOM MHpopMarmu [2], ¢.286, 3aganue 1-5.

Tema 5.7.
Pu3zuka u
NOBCeIHEBHAA
JKH3Hb YeJI0BeKa

Juunocmuuie pe3ynomamol: pasBuUTHE HaBBIKOB COTPYAHUYECTBA, pa3BuTHe
CaMOCTOSITENFHOCTH, (OPMHUpPOBAaHHWE OCO3HAHHOM MOTHBAIIMM K BBINOJHEHUIO 3aJaHusd,
(opMHpOBaHHE SKOJOTHYECKOTO CO3HAHUS, OEpeKHOT0 OTHOIICHHS K CBOEMY 3I0POBBIO,
JKHU3HHU, IPUHATHE [IECHHOCTEH CEMbHI

Tosnasamenvuvie VY]] caMoCToATeNbHOE BbIACICHHE W (OPMYyIHUpOBaHHE MO3HABATENBHOI
LeNM, TOHUCK M BBIAEJICHHE HEoOXoauMoW WHQPOpPMAlM, B TOM 4YHCIE C MOMOLIBIO
KOMIIBIOTEPHBIX CPEJCTB, YMEHHE OCO3HAHHO U NIPOU3BOIBHO CTPOUTH PEYEBOE BHICKA3bIBAHUC B
YCTHOH W THCBEMEHHOH (opMe; CcaMOCTOSTENbHOE BBIIENCHHE U (hOopMyIHpOBaHHUE
MMO3HABATCIBHOW TeNM, BBIOOp Hambonee dS(GEKTHBHBIX CIMOCOOOB pEHmICHUS 3aaad B
3aBUCHMOCTHU OT KOHKPETHBIX YCIOBUI

Pezynamugusie YV/[: mocTaHOBKa y4eOHBIX M MO3HABATEIBHBIX 3aj[ad, KOHTPOIb, KOPPEKIUS,
OIIeHKa

Kommynuxamuenvie YV/[: B1aieHue MOHOJOTHUECKON U IUATIOTHYSCKON (hOpMaMu peun

NHauBuaya bHble MPOEKTHI 1

HarpeBartenbHbIC 1 OCBeTUTENBHBIEC IPHOOPHI. MukpoBosHOBas meds (CBY- 1
neys). JKWOKOKpHCTaIUIMUECKHE W IUTa3MEHHBIE SKPaHbl W AWCIUICH.
ONEKTPOHHBIA M KUJIKOKPUCTAUIMYECKUH TepMOMETpHL.  JlomaluHue
poGoTel. Pammonepematywku W pagUONPHEMHHUKH. TeneBuaeHHE W
CHyTHHKOBas CBs3b. CoTOBasA CBA3b. PoOOTHI-OMOIIHKUKH. McTopus paano.
Hctopusa teneBuiaeHua. VMHTEpHET M €ro poib B XHU3HH COBPEMEHHOIO
oOmectBa. V3 uctopun coToBOIt CBSI3M.

Pabota ¢ OCHOBHBIM HCTOYHHKOM HH(popmanuu [2], ¢.297, 3ananue 1-7.

- OOBSCHSIOT IPUHIMIT paOOThI HArpeBaTeIbHBIX TPUOOPOB.

- OOBSACHSIOT OTJINYHUE JTIOMUHECIICHTHOM JIaMIIbI OT CBETOJHO/IHOH.

- Ha3bIBAIOT UM aMEPHKaHCKOTO WH)KEHEpa, KOTOPBIH M300pEN MUKPOBOJIHOBYIO
neys.

- (hOpMyITHPYIOT, YTO TAKOE MUKCEIIH.

- OTMCHIBAIOT, KaK paboTaeT MpOCTEHIINI paanoTpHEMHUK.

- OTBEYAIOT Ha BOIIPOC, TIOYEMY COTOBAsS CBSI3b TaK HA3bIBACTCS.

Tema 5.8.
Xumus B ObITY

Jluunocmmuvie pe3ynomamul: pa3BuTHE HaBBIKOB COTPY/AHHUYECTBA, pa3BuTHE
CaMOCTOSITENIFHOCTH, (OPMHpPOBAHHME OCO3HAHHOM MOTHBAIMM K BBIIONHEHHIO 3aIaHMUS,
(opMHpOBaHHE SKOJOTUYECKOTO CO3HAHMs, OEpPeKHOTO OTHONIEHHWS K CBOEMY 3I0POBBIO,
KW3HU, TIPHHATHE [IEHHOCTEH CEMbH

Tlosnasamenvnvie YV/]: caMOCTOSTENTBHOE BBIICICHHE W (OPMYITHUPOBAHUE MO3HABATEIbHOU
LeTd, TOMCK W BBIACICHHE HEOOXOAMMOH WHQpOpMaluu, B TOM 4YHCIE C ITOMOIIBIO
KOMIIBIOTEPHBIX CPEJCTB, YMEHHE OCO3HAHHO M NMPOU3BOJIBHO CTPOUTH PEYEBOE BHICKA3hIBAHUE B
YCTHOM ¥ THCBMEHHOW (opMe; CaMOCTOATEeNbHOE BBIAEICHHE U (OPMYJIHpOBaHHE
MO3HABaTeJIbHON IeJM, BBIOOp Haubosiee dS((GEKTUBHBIX CIOCOOOB pemieHus 3agad B
3aBUCHUMOCTHU OT KOHKPETHBIX YCIOBUH

Pecynsamusnvie YV/[: mocraHOBKa y4eOHBIX M MO3HABATEIBHBIX 3aad, KOHTPOIb, KOPPEKIIHSL,
OIIeHKa

Kommynuxamusneie YVJ[: BnageHre MOHOJIOTHUECKON M ANATIOTHIECKOH (JopMaMH pedn

HNuanBuayajbHble MPOEKTHI 1

JlocTiKeHHUsT COBPEMEHHOW HayKu: pa3yMHbIM mNoaxox. XHUMHUYECKHe 1
CpPEICTBa TMITHEHbl U KOCMETUKH. XHUMHS U KpacoTa. XMMHUS U THUTHEHA.
AptokocMmetuka. Uctopus Mpuia u mamnyHs. Kocmeruka B [lpeBnem Pume.
I'mruena B cpenneBexoBoit EBpome. UEpHBIH CHECOK MHIIEBHIX T00ABOK.
W3yuenne MapKUpOBOK J00aBOK, COJEPIKAIUXCS B MIPOJIYKTaX MUTAHUS, HE
pekomMeHayeMblx T'occansmupHanszopoM Juisi  ynortpeOnenus. Pabora ¢

- OOBACHSIOT, YTO TAKOE JETEPTeHTHl M KaKOB IMPOIECC B3aUMOJCHCTBUS MOJIEKYI
MOIOILETO BELIECTBA C 3arPA3HAIOIIMM BEIIECTBOM, B PE3yNbTaTe KOTOPOrO TKaHb
CTAHOBUTCS YUCTOM, BICTUPAHHOMN

- CpPaBHHMBAIOT ONTHYECKHE W XHMHUYECKHE OTOEeNMBATEeNIM M CKa3aTb, YeM OHH
OTIMYAIOTCA APYT OT Apyra

- ONMCHIBAIOT, B U€M CYITHOCTh KapHeca U KaK ero n3dexarb

- MEPEeYHCISII0T KOCMETHYECKHE CpPEJCTBA, H3TOTOBICHHBIE C NPUMEHEHUEM
CUHTETUYECKUX BEIIECTB

- Ha3bIBAlOT MAapKHPOBKH /J00aBOK, COAEpKAIIUXCS B IPOAYKTaX INUTAHHS, HE
pekoMeHayeMbIX [ occaHamuIHa30pOM [UIst yHOTpeOIeH s
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OCHOBHBIM MCTOYHHKOM HH(popMarmu [2], ¢.307, 3aganue 1-8.

Tema S.9. Jluunocmuvle  pesyrbmamoi: pa3BUTHE HaBBIKOB COTPYIHUYECTBA, pasBUTHE | - ONMWCHIBAIOT YPOBHM OpraHM3allMM MaTEPHAJIBHOIO MHpa M pas3lelbl (DH3HKH,
CHHepreTHKa CaMOCTOATCIBHOCTH, (I)OpMPIpOBaHI/Ie OCO3HAHHON MOTHBAIIMKM K BBINOJHCHHUIO 3aJaHusd, KOTOpLIe ux I/I3yanOT.
(GbopMHpOBaHHE BKOJOTMYECKOTO CO3HAHHMS, OEpeKHOr0 OTHOIICHHS K CBOEMY 37I0POBBIO, | _ ()OPMYIIPYIOT, UTO TAKOE CHHEPreTHKA U CaMOOPTaHH3aLHs CIOKHOMN CHCTEMBL.
PKU3HH, TPHHATHC [ICHAOCTCH CEMbH ., | - PacKphIBalOT 3HAYEHHE CUHEPIeTUKHU JUId IO3HAHUS MaTEPUAIILHOIO MHpa U
Tlosnasamenvuvie YVJ]: caMOCTOATENBHOE BEHIIEIEHHE M (OPMYNHpPOBAHHE MO3HABATENHHOI
. COLIMAILHOTO PAa3BUTHUS OOIIECTBA.
Ociar, TIIOMCK MW BBIIACICHHC HeO6X0ﬂI/IMOI/I I/IH(bOpMaL[I/II/I, B TOM YHCIC C IIOMOLIBIO
KOMITIBIOTEPHBIX CPEACTB, YMEHHUC OCO3HAHHO U IIPOU3BOJIBHO CTPOUTH PEUCBOC BLICKA3bIBAHUEC B
YCTHOH W THCBMEHHOH (opMe; caMOCTOSTENbHOE BBIENCHHE U (QopMylHpoBaHUE
MO3HABaTEJIbHON 1eaH, BbIOOp Hambomee 3(GEKTUBHBIX CMOCOOOB pelieHHs 3agad B
3aBUCHUMOCTH OT KOHKPETHBIX yCJ'IOBI/Iﬁ
Pecynamusuvie YV/[: mocraHOBKa y4eOHBIX M MO3HABATEJIbHBIX 3a7a4, KOHTPOJb, KOPPEKIIHS,
OLICHKA
Kommynuxamusnvie YV/]: BnageHne MOHOJIOTHYECKOH U Anaormyeckoi popmamu peun
Cojaep:xanue yueOHOT0 MaTepuasia 1
OHTpoMHA. CamMoopranuzanus. Cunepreruka. bu¢ypkaunonHsie 1
MEXaHHU3MBI. ATTPAaKT — OTHOCHTEJILHO CTaOMJIbHOE COCTOsIHUE.- padora ¢
OCHOBHBIM MCTOYHHKOM HH(popManuu [2], ¢.315, 3axanue 1-6.
Tema 5.10. Jluunocmuele  pesynbmanml: pasBuTHe HaBBIKOB COTPYAHHYCCTBA, pasBUTHC | - BBINONHSAIOT 30J0TOE CEYEHHE OTpe3Ka, 4YEepTIAT 30JI0TOH TPEeyrolbHUK U
EcTecTBO3HAHHMe | CAMOCTOSTCIBHOCTH, (OPMHPOBAHMEC OCO3HAHHON MOTHBALMM K BBIMONHCHHIO 3alaHus, NpsIMOYTOJbHHUK;  OCBAaMBAIOT MPAaBUJIO  TPETEH; YUHUTCA  AHAIM3UPOBATh

U HCKYCCTBO

(opMHpOBaHHE DSKOJOTHYECKOTO CO3HaHMs, OEpeKHOr0 OTHOLIEHHS K CBOEMY 3IOPOBBIO,
JKHM3HY, TIPUHSTHE IEHHOCTEH CEMbH

Tlosnasamenvnvie YV/]: caMOCTOSTENbHOE BBIACICHHE U (OPMYIHPOBAHUE MO3HABATEIbHOU
LeIW, TONCK M BBIACICHHE HEOOXOAMMOH WH(OpMaluyu, B TOM YHCIE C IIOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO U IPOM3BOIBHO CTPOUTH PEUEBOE BHICKA3BIBAHIE B
YCTHOH W TIMCBMEHHOH (opMe; caMOCTOSTeNbHOE BBIAENCHHE U (hopMyIHpOBaHHUE
MMO3HABATEIBHOW e, BBIOOp Hambonee d((GEKTHBHBIX cMOcOOOB pemieHUS 3agad B
3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH

Peeynsmuenvie YVJ[: moctaHoBKa y4eOHBIX M TMO3HABATENBHBIX 3a/a4, KOHTPOJb, KOPPEKIHS,
OLICHKA

Kommynuxamuenvie YV/[: BnajieHe MOHOJIOTHYECKOH M AMANOrHYecKol hopMamMu pedn

Coaep:xkanue yueOHOro MaTepuaJia 1

BoxecTBeHHast NpomopHusi W TOHITHE «30J0TOE CEYEHHEe». 30II0TOe 1
CeYeHHe B IPOU3BEJICHHUSIX UCKYCCTBA M apPXUTEKTYPbI. 30JI0ThIE IPOMOPIUU
B Ipupojie. 3010TOE ceueHue B KuHemarorpade, no3sun, My3blke. buoHuka,
e CcyTh M 3amaud. ApPXUTEKTypHO-CTpOHWTENbHas OwWoHMKA. BimsHue
HCKYCCTBA Ha HAYKY M UX TECHasi B3AUMOCBS3b.

IIpakTHYecKHe 3aHATHS 1

39 | IIpencraBieHue 30J0TOrO CEYCHHSI U €r0 OTPAKEHHE B POU3BEACHHSIX 1
HCKYCCTBa, CIIOpTE.

NumuBuayansubie npoekThl:l. KOAIIII (Komurer mo oxpaHe aBTOPCKHX 1

npaB MPHUPOIbI) — JaeTckue panuonepenadn 1960—1970-x rr. o mpodiemax
Ouonuku. 2. boxectBeHHble mponopuuu 3. 30J0TOE CEYECHHE B
nmaHamadTHOM nu3aiiHe, KOMITO3ULIUH MTapKoB. 4. 30J10TOE CEYEHUE B KHUBOH
npupojie. 5. 'apMoHus — oJjiHa U3 GOpPM IIPEKPacHOrO BO BCE BpeMeEHa. 6.

MPOM3BEACHHUST MCKYCCTBA HA MPEAMET COOTBETCTBUSI 30JI0TOMY CEUEHHIO M
MpaBIIy TPeTeHl; ydarcs BEICTPAaUBaTh KOMMIO3UIMIO (hoTorpaduy WM PHCYHKA C
y4€TOM IIpaBUiIa TPETEH.

- IAIOT OTIpejeNIeHHE 30JI0TOr0 CeUEHHs, TPUBOIAT PUMEPHI €r0 UCIOJIb30BaHUS B
HCKYCCTBE U apXUTEKType

- OIMCBHIBAIOT NPUMEHEHHE 30JI0TOTO CeueHMsl B KUHemarorpade, 10331uu, My3bIKe,
B IIpupoe

- 00BACHAIOT, UTO Takoe psi PuboHauyw, cupais ApXxuMesa u Kak OHU CBSI3aHBI C
30JI0TBIM CEYCHUEM

- (hopMyIIUPYIOT, YTO TaKOe OMOHMKA U TJIe HAXO/ST BOIUIONIEHUE €€ MPUHIINIIBI

- WIUTIOCTPUPYIOT B3aMMOCBS3b MPUPOABI M TEXHUKH Ha MPUMEpax U3 ONOHUKH

- QHAJM3HUPYIOT B3aUMOCBSI3b UCKYCCTBA M HAYKH U MX BIMSHHS JAPYT HA ApyTa.
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Kpacora mnpupoabl B IpOHM3BEINCHUSAX H300pa3UTEIIFHOTO HCKYCCTBA U
qureparypel. 7. MckycctBo, uenoBek, BceneHnas: HayuHas U
XyJOXXeCTBeHHast JjuTeparypa. 8. HelipoOnoHMKa U WCKYyCCTBEHHBIH
uHTesekT. 9. Hayunas gestenbnocts @UOOHAUYHM M €0 BOJIICOHBIC YHCIIA.
10. MckyccTBO M HayKa — JIBUTATeNH [IUBUIU3AIIH.

- pab0Ta C OCHOBHBIM MCTOYHHKOM HH(popmaruu [2], ¢.328, 3aganue 1-6.

JuddepenunpoBanHblii 3a4éT 212

UHOUBUOYATIbHBLE NPOEKMbL NIAHUPYIOMCSL NO KAAHCOOMY pazdeny (obujee Koauuecmeo npoeKmos O0AHCHO Oblmb Ooblle, Yem KOIU4eCnmeo
obyuarowuxcs epynne)
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3. YCJIOBUS PEAJIN3AIIMU PABOYEM ITPOT'PAMMBI
YYEBHOI'O IPEAMETA

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJIBHO-TEXHUYECKOMY 00ecreYeHHI0
Peanuzanmust  mporpaMMbl  JAMCHMIUIMHBL  TpeOyeT  Hamuuums  y4eOHOro  KaOuHeTa
€CTECTBCHHOHAYYHBIX JUCHUIUINH. [lomMemieHne kaOWHETa OJKHO YIOBJICTBOPATH TPEOOBAHUAM
CaHuTapHO-3MHUACMHOIOTHYeCKHX mpaBwi H HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02)
O6opynoBanue yueOHOro KabuHeTa:
JHocka knaccHas -1
Cromnbl s yyamuxcs — 15
Cron s yunrens — 1
Crynbs — 31
OkpaH -1
1.Hamypanwvnuie oopasypl
Habop MukpormpenapatoB 1mo oomeld 6uoIorum.
['epOapuu: ronoceMeHHbIe pacTeHUs], IO Kypcy oOiiel OMOJIOTHH, OCHOBHBIE T'PYIIbl PACTEHUMN, IS
HAYaJIbHOM MIKOJBI.
Ha6op oxamenenocrei.
KomHuaTHbI€ pacTeHus.
2. Obvemnvle cpeocmea
Mopnens rpadura, IBC
3. Peakmuent u 060opyoosanue
MuKkpocKoIbI
JleMOHCTpalMOHHOE XUMHYECKOe 000pyA0BaHUE
XYMUYECKUE PEaKTUBBI 0 TPYyMIaM: METaJlIbl, HEMETaJlJIbl, OPTaHMYECKHUE BEUIECTBA
4 HncmpykmueHo-mexHuuecKas 00OKyMeHmayus
KoMIuieKkThl TeCTOBBIX 3aJjaHui, B T.4. ¢ moMotibio [1K
KomrmuiekTsl 3a1anuii 1711 KOHTPOJILHBIX padoT
KoMmmuiekTsl 3a1aHuii — MHCTPYKIUH A7t MPOBEACHUS TaOOPATOPHBIX U MPAKTHUECKUX padoT.
5.Texnuueckue cpedcmea o0yuenusa: MylbTUMEIUATIPOEKTOP, HOYTOYK

3.2. UudopmanuonHoe odecriedeHne 00y4eHus
Ilepeuenb pexoMeHayeMbIX YUeOHBIX H3aannii, UnTepHeT-pecypcoB, 10NOJTHUTEILHOM
JINTEPATYpPhbI

OCHOBHBIC UCTOUHHUKHU:

1. Tab6puensn O.C. EcrectBo3Hanue. bazoBelii ypoBens. 10 k1. : yue6nuk / O. C. 'abpuensn, U. T'.
Octpoymos, H. C. ITypermieBa, C. A. Cnankos, B. 1. Cusornazos. M. : Jlpoda, 2017. — 329 c.

2. Tabpuensn O.C. EcrectBo3Hanue. ba3osblif ypoBenb. 11 k. : yueOnuk / O. C. I'abpuensn, U. T.
Octpoymos, H. C. Ilypsimesa, C. A. Cnagkos, B. 1. CuBormnazoB. — 4-e u3a., crepeorun. - — M. :
Hpoda, 2017. — 334 c.

I[OHOJ'IHI/ITCJ'ILHLIC UCTOYHUKHU:

1. Apmanckuii E.A. Meronuka o0y4eHus XMMUH B KJIaccax r'yMaHuTapHoro npoguis — M., 2013.

2. Taopuensa O.C. HacronpHas kaura yaurens xumun: 10 kinace / O.C.I'abpuensn, U.I'. Octpoymon
- M., 2014.

3. Taopuensa O.C. HacronmpHas kuura yumrtens xumuu: 11 kmace: B 2 4. / O.C. Tabpuemnsn, I'.T'.
JIeicoBa, A.I'. BBeaenckas. — M., 2014.

4. Tao6puensu O.C. Xumus s npenogaBateis: yaeoHo-metoanueckoe mocoodue / O.C. I'aGpuensH,
I'.T". JIeicoa — M., 2015.
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HNuTepHeT-pecypcbl:
1. DnextpoHHast OMOIMOTEKa YUEOHBIX MAaTepHAIOB [0 XUMHH [DIEKTPOHHBIN pecypc] :Poccuiickuii
boun pynmameHTadbHBIX HccaenoBanuii; Web-guszaitn Y. MunsiiioBa, B. MuHsiiioB — DIeKTpOH.
naH. — M.: Xumudeckuii paxyabter MI'Y — Pesxxum mocryma: http://www.chem.msu.su/rus/elibrary/,
CBOOOIHBIN
2. 51 uay Ha ypok xumuM [DnekTpoHHbIH pecypc| : Msnmatensckuit nom «IlepBoe ceHTsOps»; pe.
A.C.Conoseiiunk, Web-guzaitn  O.I'. brmoxura — DiekTpoH. JgaH. — PexuM  JgocTyra:
http://him.1september.ru/urok/
3. EcrectBo3Hanue. CrnpaBOYHUK €CTECTBEHHBIX HayK [DNeKTpoHHBIH pecypc] — Pexxum mocryna:
http://naturalscience.ru/content/view/100/283/
4. Tlpuka3z MunucrepctBa oopa3oBanusi 1 Hayku P® ot 31 mexabps 2015 r. N 1578 "O BHecenun
U3MEHeHUH B (QenepanbHblii TOCYJapCTBEHHBI 00pa3oBaTeNbHBI CTaHIAPT CPEAHEro OO0ILero
o0pa3zoBaHus, YTBEPKICHHBIM NpHKa3oM MuUHUCTEPCTBA 00pa3oBaHUs MW Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 r. N413"
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4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O IIPEJIMETA

KoHTpo/Ib M O1leHKA Pe3y/IbTaTOB OCBOECHUS YU€OHOI0 IIPEMETa OCYILECTBISIETCS IPENnoiaBaTeieM B
IIPOLIECCE TPOBEACHUS IPAKTUYECKUX 3aHIATHUM U J1a00OpaTOpHBIX pPadOT, TECTUPOBAHUS, a TaKKE

BBITIOJTHCHU A O6y‘IaIOHII/IMI/IC$I HHAWBUYAJIbHBIX 3a,Z[aHPII>i, IIPOCKTOB, HCCHGHOBaHHﬁ.

Pe3yabTarsl 00yyeHus
(0CBOEHHBbIE YMEHUS1, YCBOCHHbIE 3HAHUS)

@®opMbI U MeTOAbl KOHTPOJS M OLEHKH
pe3yJabTATOB 00y4eHHsI

Oceoennvle ymeHus1:
- TNPUBOAUTH TPUMEPHI HKCIEPUMEHTOB U (WIN)
HaOIr01eHUH, 00OCHOBBIBAIOIINX: aTOMHO-

MOJIEKYJIIPHOE CTPOEHUE BEIECTBA,

- 3aBHUCHMOCTb CBOMCTB BEILIECTBA OT CTPYKTYpBI
MOJIEKYI,

- 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOW pEaKUHH OT
TEMIIepaTyphl U KaTaau3aTopos.,

- KJIETOYHOE CTPOEHUE KUBBIX OPraHU3MOB,

- pomp JHK kak HocuTeNnss HAacCIEICTBEHHOU
uHpopmarnuu,

- DBOJIIOLIMIO )KMBOM MPUPOJIBI,

- IPEBpAIEHUS] PHEPrUM U BEPOSTHOCTHBIM XapakTep
MPOLIECCOB B JKUBOW U HEKUBOU MTPUPOJIE,

- B3aWMOCBSI3b KOMIIOHCHTOB JKOCHCTEMBI, BIUSHUC
NeSITeJIbHOCTH YEJIOBEKA Ha SKOCHCTEMBI;
ObvsacHames  TIPUKIIATHOE  3HAUEHHWE  BaKHEHIIHMX

JMOCTHKEHUII B 00JacTH €CTEeCTBEHHBIX HayK JJisi:
pPa3BUTHUSL SHEPIeTHKH, TPAHCIOPTAa U CPEACTB CBSI3H,
MOJIyYEHUS! CUHTETUYECKUX MATEpHaIOB C 3aJaHHBIMU
CBOHMCTBaMHM, CO3JJaHUSA OWOTEXHOJIOTHH, JICUCHUS
WH(MEKIMOHHBIX 3a00J€BaHM, OXpaHBI OKpY’KaroIIeh
cpenbl;
- BBIABUTaTh THUIOTE3bl MW MpeaIaratb MyTH HX
MIPOBEPKH, JienaTh BBIBOJIbI Ha OCHOBE
SKCHEPUMEHTAIbHBIX JAHHBIX, MPECTABICHHBIX B BUE
rpaduka, TaOJIUIIBI UITU TUATPAMMBI;
- paboTaTh € €CTEeCTBEHHO-HAay4YHOM HWH(pOopMalueH,
cojepxamieiicas B coobmenusx CMMU, wuHTepHeT-
pecypcax, Hay4dHO-NOMYJIAPHOW JINTEpAType: BIANETh
METO/JaMH TIOMCKA, BBIACISTH CMBICIOBYIO OCHOBY H
OIICHUBAThH JOCTOBEPHOCTH MH(MOPMAIUH;
- WCIONB30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHHS B
MPAKTUYECKOW JEATEIbHOCTH W TOBCEIHEBHON KU3HU
IS

- 0e30macHOr0 WCIOJIb30BAaHUS MaTepHAIOB U

XUMHUYECKHX BEIIECTB B OBITY;

- npodUIaKTUKM HHQEKIHMOHHBIX 3a00JIeBaHUH,
HUKOTMHOBOW, QJIKOTOJBbHOW M HAPKOTHUYECKOMU
3aBHUCHMOCTEM;

TectupoBanue o TeMaM Kypca,
camocCTosiTellbHas BHeayJIuTopHas pabota
10 TEMaM.

Pewenne 3amau no teme

Pemenne 3aJa4 110 TEMC

BrinonHeHNE MpaKTHYECKON paboThI
Perenue 3agay o reme

BrinonHenue npaktuyeckoil padboThl
TectupoBanue 1o Teme
Pemenune 3anay

TecTtupoBanue 1o Teme

YCTHBIN OT1poc, CaMOCTOSITENIbHAs
BHEay/IWTOpHas  paboTra MO  TeMau,
BBITIOJIHCHUE UHIUBUIYAJIbHBIX IPOCKTOB

Beimonnenne — mpakTuueckoi  paOoThI,
CaMOCTOSITENIbHAsT BHEAyJIUTOpHas padoTa
10 TEMaM.

CaMOCTOSITENIbHAsT BHEAyJIUTOpHas paboTa
10 TEMaM.

IpakTH4eckoe 3aHsaTue « CocraBiacHNe
IIPOEKTA HE3aBUCHMOTI'O HACIIEIOBAHUS
IIPU3HAKOB», 3aII0JIHEHUE UHCTPYKTUBHOMN
KapThl «XUMHSI B OBITY» YCTHBIN OIPOC IO
teme «lIpodunakTika MHOEKINOHHBIX
3a00JIeBaHUI». - OLIEHKA [P PELIeHUN
Pacu€THBIX U DKCIIEPUMEHTAIIBHBIX 3a7au

- OIIEHKA MpU BBHIMOJIHEHUH NPAKTHUECKUX
pabor  «YcTpaHeHHE KECTKOCTH BOJBI»,
«M3yuenne pH pasznuyHbBIX pacTBOpPOBY,
«Onpenenenune conepxxanus Butamuusl C B
oBolIax U (pykrax», «M3yueHue ki1eTok u
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- OCO3HaHHBIX JIMYHBIX JEWCTBUM MO OXpaHe
OKPYXaIoIIel Cpeabl.

Yceoennvle snanus:

- CMBICI TOHATHH: €CTECTBEHHOHAYYHBIH METO[
IIO3HaHUA, HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH, XUMHUYCCKaA CBA3b,
XMMHYECKasl ~ peakuusi, MaKpoMOJIeKyna,  OeJoK,
Katanmsarop, (QepmeHt, kierka, aupdepeHnruanus
kierok, JIHK, Bupyc, Owuomormueckas 3BOJIONHS,
Oropa3zHooOpasue, OpraHu3M, MOMYJISALUsA, IKOCUCTEMA,
6uocdepa, SHTPOIUS, CAMOOPTaHU3AIIHS;

- BKJAJI BEIUMKUX YYCHBIX B  (OPMHUpPOBAHUE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Hcnonvzoeams npuobpemennvle 3HAHUS U YMEHUS 8
NPaAKmuyecKoll 0esimeabHOCMU U NO8CEOHEeBHOU ICUSHU

—  BBIIOJNHATH  CAMOCTOSITENIBHBIE  SKCIICPUMEHTHI,
PaCKpbIBAOIIUC IIOHUMAaHUEC OCHOBHBIX
€CTECTBEHHOHAYYHBIX TOHSITUH W 3aKOHOB, COOJIO/as
npaBwia  Oe3omacHol — paboThI; IPEJICTaBISTh

HOJyYEeHHbIE pe3yJibTaThl B TaOJIMYHOM, rpaduueckon
WIM TEKCTOBOH (¢opMme; JenaTh BBIBOJBI Ha OCHOBE
IIOJIYYEHHBIX U JIMTEPATYPHBIX TaHHBIX;

— OCYUIECTBIISAITh CaMOCTOSITEIbHBIA yUEOHBIH MPOEKT

WIA HCCIeOoBaHWE B  00JacTH  €CTECTBO3HAHUS,
BKJIFOYAOLIUH OINPEEIICHUE TEMBI, IIOCTAHOBKY LIEIU U
3a1a4, BBIABM)KCHME  THUIIOTE3bl M IIyTeH  ee
JKCIEPUMEHTAIBHON IIPOBEPKHU, IIPOBEJICHHE

JKCIIEPUMEHTA, aHAJIU3 €ro pe3yiabTaTOB C Y4eTOM
MOTPEIIHOCTH U3MEpPEHUs, (HOpMyIHpOBaHUE BHIBOJIOB
U TpEICTaBICHHE TOTOBOIO  MH(OPMAIMOHHOTO
IIPOJIYKTA;

— HaxOIUTb B3aUMOCBSA3M MEXKIYy CTPYKTYpOu U
byHKIMe, NpUYMHOM U CIEACTBHEM, TEOpUeH H
dakTamMM mNpu aHaMM3E MPOOJEMHBIX CHUTyallud H
000OCHOBAaHMM TPUHHMAEMBIX pELIEHUH Ha OCHOBE
€CTECTBEHHO-HAYYHbIX 3HAHUN; MIOKa3bIBaTh
B3aMMOCBS3b MKy 00JaCTSIMH €CTECTBEHHBIX HAYK.

- BO3MOXKHOCTb OCBOUTH IOHATUMHBIA amnmapar Io
XUMUH, pU3MKe U OUOJIOTHH.

TKaHEd B  ONTUYECKUH  MHMKPOCKOID,
«OmnpeneneHue  XMMHUYECKOIO  COCTaBa
armocepsl. M3mepenne ypoBusa CO2»,

«/3mMepeHue TemMIiepaTypsl BO3AyXa»
CaMOCTOSITeJIbHAs BHeayquTOpHas pabora
no Teme «DKOCHCTeMbL. bBHOLEHO3BI,
ycTHBIM ompoc 1o Teme «buochepa —
r700aJIbHAast KOCUCTEMaY.

HuddepeHupoBaHHbIi 3a4erT.

AHKeTHUpoBaHUE,
oIpoc

TECTUPOBAHUE, YCTHBIH

JuddepeHmpoBaHHbIN 3a4eT.

BrinosiHeHME MHIMBUYAJIBHBIX IPOEKTOB
Pewienve cutyanmoHHbIX 33124
[Tpumenenue udpoBoro 000pya0BaHUS
[IpuMeHeHHe Hay4YHOW TEPMHUHOJIOTUM B
MMOBCETHEBHOM KU3HH

CamocTosTenbHast BHeayJUTOpHas paboTa
Bueypounsie MEpOIPUATHS: Hexama
MPEAMETHO-LIMKIIOBOM KOMUCCHH,
MPOEKTUPOBAHUE, THUA HAYKHU.
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