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1. AHHOTALIMA

Pabouas mnporpamma yueOHoil mucturumabel [100.01 EctectBo3Hanue
SIBJISIETCSL 4acThlO MPOTPAaMMBbl MOJTOTOBKHU CHEIUAIMCTOB CPEIHEro 3BEHa
cpennero mpodeccuoHaabHoro obpazoBanus 1o crnenuanbHoct  09.02.06
Cemegoe  u  cucmemHoe  AOMUHUCMPUPOBAHUE,  BXOAUT B IHUKI
o01reo0pa3oBaTeIbHOM MOATOTOBKY U peau3yercs B 1 u 2 cemectpe.

OcHoBoOl conmepkaHusl y4eOHOM JUCHUIUIMHBI EcCTecTBO3HaHUE SBISCTCS
3HaHue

— BaXHEUIIMX XMMHUUYCCKUX IMOHSITHH: BEILIECTBO, XMMMYECKHUH DIJIEMEHT,
aToOM, MOJIeKYyJia, OTHOCUTEJIbHbIC aTOMHAs W MOJEKYJIsIpHas MaccChl, HOH,
QUIOTPOIHMs,  M30TOMbI,  XMMHUYECKass  CBS3b,  DIJIEKTPOOTPUIATEIBHOCTb,
BaJICHTHOCTb, CTEMNEHb OKHUCJICHHUS, MOJb, MOJISIpHAs Macca, MOJIAPHBIH 00BeM,
BEILIECTBA MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOT O CTPOEHHUSI, pACTBOPBI, IJIEKTPOJIUT
U HE DJJEKTPOJIUT, OHJICKTPOJUTHYECKAs JUCCOLUALMS, OKUCIUTENb U
BOCCTAHOBUTEJIb, OKHUCJIEHHE M BOCCTAHOBJICHHWE, TEIUIOBOM 3(P¢eKT peakium,
CKOPOCTh XMMUUYECKON PEaKIUM, KaTallu3, XUMUYECKOE PaBHOBECHUE, YrIEPOIHbIN
CKeTeT, (yHKITMOHAIbHAS TPYIINA, N30MEPHs, TOMOJIOTHS;

— OCHOBHBIX 3aKOHOB XUMHUH: COXpPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, NEPUOAUYECKUN 3aKOH;

— OCHOBBI TEOPUM XUMHH: XUMHUYECKOU CBSI3M, DJICKTPOIUTHYECKOU
JMCCOLIMAIIUM, CTPOCHUSI OPTraHUYECKHUX COSMHECHU;

— BQXKHEHIIMX BEIIECTB M MAaTEpUAJIOB: OCHOBHBIC META/UIbl U CIUIABHI;
cepHas, COJIsTHas, a30THAsl U YKCYCHasi KUCIIOTHI; IIEJI0YH, aMMHaK, MUHEPaIbHbIC
yoOpeHusi, METaH, JTUJIEH, alleTWICH, OCH30JI, TaHOJ, YXUPBI, MbLIA, TJIIOKO03a,
caxaposa, KpaxMal, KJeTdarka, O€JIKH, HCKYCCTBCHHbIE M CHHTETUYECKHUE
BOJIOKHA, Kay4yKH, MJIaCTMAcCChl;

— monydeHus (QyHAAMEHTAIBHBIX TOHATUNA O OWOJOTMYECKUX CHUCTEMax:
KJIETKa, OpraHu3M, MONYJISALUS, BUJI, SKOCUCTEMA,;

— HCTOPHUU PA3BUTHUSI COBPEMEHHBIX MPEJCTABICHHUIN O )KUBOW MPUPOJE;

— BBIJAIOIIMXCS OTKPHITUM B OMOJIOTMYECKON HAyKe, pOJM OMOJOTHYECKON
HayKd B (OPMHUPOBAHWUU COBPEMEHHOW E€CTECTBEHHO-HAYYHON KapTHUHBI MHPA;
METOJIaX HAy4YHOI'0 TTO3HAHUSI;

yMeHue.

— Ha3bIBaTh M3YUYECHHBIE BEIIECTBA MO «TPUBHAIBHON» WM MEXKIYHAPOIHOM
HOMEHKJIAaType;

— OIpPEIETATh: BAJICHTHOCTh U CTEIEHb OKUCJICHUS XUMHUYECKUX JIEMEHTOB,
TUIN XUMUYECKOW CBS3U B COCAUMHEHMSX, 3aps]l MOHA, XapaKTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHWYECKUX COCAMHEHMH, OKHUCIUTEb W BOCCTAHOBUTEIb,
MIPUHAJICKHOCTh BEIIECTB K Pa3JIMYHBIM KJlacCaM OPraHWYE€CKUX COCIMHEHUI;

—  XapaKTepHU30BaTh: AJEMEHTHI MaJIbIX IEPHUOJOB MO HMX IOJOXKEHUIO B
nepuoanueckoit cucreme JI. M. MenneneeBa; oOmue XUMHUYECKHE CBOMCTBa
METaJUIOB, HEMETA/UIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYEeCKUX



COCIMHEHU; CTPOCHUE M XUMHUUYECKHE CBOMCTBA M3YUYECHHBIX OPraHMYECKUX
COCIUHCHUM;

— OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEILECTB OT MX COCTaBa W CTPOCHUS,
NpUPOy XHMHUYECKHMX CBsi3ed (MOHHOM, KOBAJICHTHOW, METAJUIMUYECKON),
3aBUCUMOCTh CKOPOCTM XHUMHUYECKOW PEaKlIMu U TOJOKEHUS XUMHYECKOTO
paBHOBECHS OT PA3IMYHBIX (haKTOPOB;

— BBINOJHATh XUMHUYECKUU SKCIEPUMEHT IO PACMO3HABAHUIO BaXKHEHITUX
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB;

— TMPOBOJUTH CAMOCTOSITEJIbHBIA TMOUCK XUMHYECKOW uH(opmManuu ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHHUKOB (HAYYHO-TIONMYJISIPHBIX HU3JAaHUU,
KOMITIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHEeTA);

— WCIOJIb30BaTh KOMITHIOTEPHBIC TEXHOJIOTHH 11 0OpabOTKU W Tiepenadu
XUMUYECKOW MH(POpMALIUK U €€ TIPEICTABICHHS B Pa3INUHbBIX opmMax;

— HCIOJB30BaTh NPHOOPETEHHbIE 3HAHMS W YMEHHS B IPAKTUYECKOM
NESATeIbHOCTH U TIOBCEAHEBHOM J>KM3HM [IJI1 OOBSICHCHHS XUMHUYECKUX SIBICHUH,
MIPOUCXOIAIINX B MPUPOJIE, OBITY U HA MPOU3BOJICTBE; OMPECICHUS BO3MOKHOCTH
MPOTEKAHUA XUMHUUYECKUX MPEBpAIICHUN B Pa3IMYHBIX YCJIOBUSIX M OILICHKH HX
MOCJIEACTBUM; SKOJOTMYECKA TI'PaMOTHOIO TOBEJICHUS B OKPYXKAIOIIEH Cpele;
OLICHKM BIUSIHUS XMMHUYECKOTO 3arpsi3HEHUs OKPY’KAIOIIEH cpellbl Ha OpraHu3M
YeJIOBeKa U JIPYrUe KUBbIE OPraHU3Mbl; O€30MACHOT0 OOpAaIlEHUs] C TOPIOYUMHU
U TOKCUYHBIMHM BEIIECTBAMH, JTAOOPATOPHBIM OOOPYAOBAaHUEM; MPUTOTOBIICHUS
pPacTBOPOB 3aJaHHON KOHIIEHTpAaIMd B OBITY U HAa MPOU3BOJICTBE; KPUTHUYECKOU
OIICHKH JIOCTOBEPHOCTH XHMHUYECKOW HWH(OpMAIMu, MOCTyHaromed U3 pasHbIX
MCTOYHUKOB;

— JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO M pPOJb OMOJOTUYECKHUX
3HAaHUW B TPAKTUYECKOM JEATEIIbHOCTU JIFOAEW, Ppa3BUTUM COBPEMEHHBIX
TEXHOJIOTH;

— ONpenessATh >KUBbIE OOBEKTHI B MPHUPOJIC; MPOBOAUTHL HAOIIOJCHUS 3a
SKOCHCTEMaMH C LEJbI0 HX ONHCAaHUS U BBISBICHHUS €CTECTBEHHBIX U
AHTPONOT€HHBIX U3MEHEHUI;

— HaXOJUTh U aHATM3UPOBATH HMH(POPMAITHIO O KUBBIX 00BEKTAX;

— UCIOJIb30BaTh MNPUOOPETEHHBbIE OWOJOTMYECKUE 3HAHMS M YMEHHUS B
MOBCETHEBHOM JKU3HMU [l OLICHKH TMOCIEJACTBUM CBOEH JesaTenbHOCTH (U
NEeSATeILHOCTH JIPYTUX JIFOJICH) MO OTHOIIEHUIO K OKpYKaroleh cpese, 310pOBbI0
JAPYTUX O] 1 COOCTBEHHOMY 3/10POBBIO.

ConepkaHue JUCHUIUIMHBI BKIIOYAET U3YyYEHUE CIEAYIONIUX TeM (pa3/ieiioB):

Paznen: O6miast u HeopraHudeckasi XuMHsI.

1. OcHOBHBIE TOHATHUS U 3aKOHBI XUMUU

2. llepuognueckuit 3akoH wu llepuomuueckass cucreMa XHUMHUYECKUX
aneMeHToB [[.1I. MenaeneeBa u ctpoeHre aToma.

3. CtpoeHue BeliecTna.

4. Bopga. PacTBOpBbI. DaEKTpOIUTHYECKAS TUCCOITHAIINS.

5. Knaccudukaiius HEOpraHM4eCKUX COSAUHEHUN U UX CBOMCTB.

6. XuMuueckue peakimm.



7. Mertamibl 1 HEMETAIUIBI.

Pazgen: Oprannueckass XuMusl.

1. OCHOBHBIE TIOHSTHUSI OpPraHUYECKOM XUMHUU U TEOPUS  CTPOEHUS
OPraHNUYECKUX COCAUHECHUMU.

2. YTIeBoA0pO/Ibl U UX MPUPOJIHBIC HCTOUHUKH.

3. Kucnoponacoaepskariue opraHUIecKue COSTUHCHHUS.

4. Azotconmepkaiiue oprannueckue coeauHeHus. [lommmepsi.

Paznen: buonorus.

YdeHue o KIIETKE.

Opraausm. PazMHOXXeHNE U MHAUBHAYAIbHOE PAa3BUTUE OPraHU3MOB.
OCHOBBI TEHETUKH U CEICKIIHH.

[IpoucxoxaeHre u pa3BUTHE KU3HU HA 3eMJie. DBOIIOIMOHHOE YUEHHE.
[IpoucxoxaeHne yenoBeka.

OCHOBBI HKOJIOTHH.

. buonuxka.

OO6mmit o0beM ydyeOHOW Harpy3Kd MO IUCHHILIMHE cocTaBisier 114 gacos,
Harpy3ka BO B3aUMOJICMCTBHM C mpernoaasatesieM - 114 yacos.

Texyiuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCA B MPOIECCE MPOBEICHUS
MPAaKTUYECKUX 3aHSITUH W OOECIEeUMBAET OIICHMBAHME XOJa OCBOCHUS
TUCUUTUTAHBL. DOPMBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTHU: TECTUPOBAHUE, YCTHBIM
OMpOC,  BBHIMOJHEHHWE  MPAKTUYECKUX  paboT, 3ammra  00y4arolUMUCS
VHIUBUYAJbHBIX 33JIaHUI, TPOCKTOB, UCCIIEAOBAHUN U JIp.

dopma TpOMEKYTOUHOM arTecTanuu — TudPepeHnpoBaHHBINA 3a4eT.

No OO RRoWNE



2. OBLIASI XAPAKTEPUCTUKA YUYEBHON JVUCHUIIJINHBI
2.1. MecTto0 IMCHUILVIMHBI B CTPYKTYpe MNpPOrpamMMbl IOATrOTOBKH
CIEeNHATHCTOB CPeIHEro 3BeHa

Vyeonas muciumumaa [100.01 EcrectBo3Hanme OTHOCUTCI K 0a30BBIM
JTUCHIUIUIMHAM 00111e00pa30BaTeIbHOM MOATOTOBKH.

2.2 Hean m 331244 JUCHUIUVIMHBI — TPeOOBAaHMA K Pe3yJbTATaM OCBOCHHS
AMCUMILTHHBI.

Conepxanune mporpammbl yueOHoH muctumuimHbl [100.01 EctecTBo3HaHME
HAIPABJICHO HA JOCTUKEHUE CIECAYIOLIUX Yerel.

- (opmupoBanue y oOy4aromMxcs YMEHHUS OLICHMBAaThb 3HAYMMOCTh
XUMHYECKOT0 3HAHUS IS KaKI0TO YEIOBEKA;

- (opmupoBanre y 00y4arOmUXCsl IEIOCTHOTO TPEICTABICHUS O MUPE U
POJI XMMHH B CO3JaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

- pasBuTHEe Yy OOydaroUMXcsi YMEHUW pasznuyarb (aKTbl U OLICHKH,
CPaBHHMBAThH OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSAMHU OLICHOK U CBS3b
KPUTEPUEB C OIpPEACJIICHHOM CHUCTEMOM IleHHOcTeW, (opmynupoBath W
000OCHOBBIBATh COOCTBEHHYIO MO3UIINIO;

- TpuoOpeTeHre OO0y4YaroUMMUCS OIbITa PasHOOOpPa3HOM MesTEIbHOCTH,
MO3HAHHWS W CaMOIIO3HAHMS; KIIIOYEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAIBHOE
3HAYEHUE I PA3IUYHBIX BHJIOB JEATEIBHOCTH (HABBIKOB pEHIEHUS MPOOJEM,
NPUHATUS ~ PELIEHUH, TIOMCKa, aHalu3a W o0paboTku  HMH(OpManuH,
KOMMYHUKAaTUBHBIX  HAaBBIKOB,  HABBIKOB  U3MEPEHUH,  COTPYJHHUYECTBA,
0e30macHOro 0OpalleHus ¢ BEIeCTBaMU B TOBCEHEBHOM JKU3HN );

- moJydyeHue (yHIAAMEHTAIbHBIX 3HAaHUU O OMOJOIMYECKUX CHUCTEMax
(KJIeTKka, OpraHuW3M, NONYJSALMS, BHUJI, DSKOCUCTEMA); HWCTOPUH PA3BUTHUS
COBPEMEHHBIX MPEICTABICHUNA O >KUBOW NPUPOJIE, BBIJAIOLIMXCS OTKPBITUSAX B
OMOJIOTUYECKON HayKe; PO OWOJIOTMYEeCKOW Hayku B  (opMUpOBaHHH
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA; METOAAX HAyYHOIrO
NO3HAHUS;

- OBIIQJICHHE YMEHHUSMH JIOTMUECKU MBICIUTH, 0OOCHOBBIBATH MECTO U POJIb
OMOJOrMYeCKUX 3HAHWM B TMPAKTHUECKOH NEATEIbHOCTH JIOJAEH, pa3BUTUU
COBPEMEHHBIX TE€XHOJIOTUH; OMPEACNATh KUBbIe O0BEKTHI B MPUPO/JIC; MPOBOJAUTH
HAOJI0/IEHUS 32 IKOCUCTEMAaMHU C I1IEJIbI0 UX OMUCAHUS U BBIABICHUS €CTECTBEHHBIX
U aHTPONOTCHHBIX HM3MEHEHMM; HAXOIUTh W AaHAIM3UPOBATH HWHQOpPMAIUIO O
KUBBIX 00bEKTAX;

- pa3BHUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPYECKHUX
CHOCOOHOCTENW O0yJaroUmMxcsi B Ipolecce HU3ydeHHs] OMOJIOrMYECKUX SIBJICHMIA;
BBIIAIOIIMXCA  JOCTHXKEHUW OWOJIOTMHM, BOUIEAIIUX B  OOIIECYEIOBEYECKYIO
KYJIbTYPY; CIOXKHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHUSI COBPEMEHHBIX HAYUHBIX
B3IJISI/I0B, UJIEHM, TEOPUM, KOHLEMIUNA, TUIOTE3 (O CYINIHOCTH M MPOUCXOKICHUU
YKU3HH, YEJI0BEKA) B X0J1€ pa0OThI C pa3IMYHBIMU UCTOYHUKAMU UHPOPMALUK;

- BOCIIUTaHUE YOEXKIECHHOCTH B HEOOXOJUMOCTH MO3HAHUS KUBOU MPUPOIBL,
HEOOXOJAUMOCTH PallMOHAIBHOTO MPUPOIOIIOIB30BaHuUs, OEPEKHOTO OTHOLIECHUS K



MPUPOAHBIM pPEecypcaM U OKpyXKaromeid cpeae, COOCTBEHHOMY 370pPOBBIO;
YBOXCHUSI K MHEHHIO OMIMOHEHTA MPHU 00CYX ACHUU OMOJIOTHYECKUX TTPOOIIeM;

- HUCHOJIb30BaHHE MPUOOPETEHHBIX OWOJOrMYECKUX 3HAHMM W YMEHUH B
MOBCETHEBHON JKU3HU [l OLICHKH TIOCJEJACTBUM CBOEH JEATENIbHOCTH (U
JESITENbHOCTU JPYTUX JIIOJIeH) M0 OTHOUIEHUIO K OKpYXarolleh cpese, 370pOBbIO
JIpYrux Jrofed U COOCTBEHHOMY 3J0pOBbIO; OOOCHOBaHWE M COOJIIOJICHUE MeEp
npodUIaKTUKU 3a00JIeBaHMM, OKa3aHWE TMEepBOM TIOMOIIM TIpU TpaBMax,
COOJTIO/IEHUE TIPABHIT TIOBEJICHUS B IPUPOJIE. ).

OcBoenne coxepxkanus ydeoHor auctumumasl [100.01 EctectBo3nHanue
o0ecreynBaeT JOCTHIKEHUE CTY/ICHTAMHU CIIEAYIOIIHNX PE3YJIbTaTOB:

® JIMYHOCTHBIX:

JI1 - ycroluuBBIA HMHTEpEC K HCTOPUM M JOCTHKEHUSM B 00JaCTH
€CTECTBEHHBIX HAYK, UYBCTBO F'OPJIOCTHU 32 POCCUMCKNE €CTECTBEHHBIE HAYKH;

JI2 - TOTOBHOCTPH K TIPOJIOJDKEHUIO 00Pa30BaHUs, TTOBBIIEHUIO KBATM(UKAITUN
B M30paHHON MNPO(ECCHOHATHLHON IEsATENbHOCTH C HUCIOJb30BaHUEM 3HAHUU B
00J1aCTH €CTECTBEHHBIX HAYK;

JI3 - OOBEKTMBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETEHUUHA B 00JacTH
€CTECTBEHHBIX HayK [JIsI 4elloBeKa M OOIIecTBa, YMEHUE UCIOJIb30BaTh
TEXHOJIOTUYECKHE JOCTH)KEHUS B OOJACTU XHUMHUHU, OWOJOTHU JJiA TOBBIINICHUS
COOCTBEHHOT'O HHTEIICKTYaJIbHOI'O Pa3BUTHUSI B BBIOpPAaHHOU MpodeCCHOHATBHOM
NEeATEIbHOCTH;

JI4 - yMeHue TpoaHANM3UPOBATH TEXHOTECHHBIC TIOCICACTBUS IS
OKpY KaroIei cpeibl, ObITOBOM M MPOM3BOJACTBEHHOM JIEATEIHHOCTH YEIOBEKA;

JI5S - TOTOBHOCTH CaMOCTOATEIHHO JOOBIBATH HOBBIE ISl C€0Sl €CTECTBEHHO-
HAay4YHbI€ 3HAHUS C WCMOJB30BAHUEM I JTOTO JOCTYIHBIX HCTOYHUKOB
uHbopMaIny;

JI6 - ymeHue ynpaBisiTb CBOEH MO3HABATEIbHOW JEATEIbHOCTHIO, TPOBOJIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT O MHTEIUIEKTYaIbHOTO pa3BUTHS;

JI7 - yMeHue BbICTpanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIICHUSI B KOMaH/IE
0 PEIICHUIO OOLIUX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS,

® MeETalpeaMETHbIX:

M1 - oBnaseHre YMEHHUSIMU U HAaBBIKAMU Pa3JIMYHbIX BUJOB IMO3HABATEILHON
JNEATENBHOCTHU [T U3YUEHHUS Pa3HBIX CTOPOH OKPYKAKOIIET0 €CTECTBEHHOTO MUPA;

M2 - mpumeHeHHEe OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOAEHUS, HAYYHOTO
AKCIIEPUMEHTA) JUIsl U3YYCHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa, C  KOTOPHIMU  BO3HHMKAaeT  HEOOXOAUMOCTh  CTAJKHUBAThCA B
npodeccroHanbHOM cdepe;

M3 - ymeHue onpeaensiTh e U 3aJa4u A TeIIbHOCTH, BHIOUpaTh CPEACTBA
JUTSL UX TOCTHOKEHUS Ha TTPAKTHUKE;

M4 - ymeHuE WUCHOIb30BaTh pPAa3IUYHbIE HCTOYHUKU I TOJTYYEHUS
€CTECTBEHHO-HAYYHOW WH(GOpPMAIMU U OICHHBaTh €€ JOCTOBEPHOCTh IS
JOCTHKEHUS MOCTABJIEHHBIX LIEJIEN U 3a/1a4;

® TIPEAMETHBIX:



[11 - chopmupoBaHHOCTH TMPENCTABICHUI O MEIOCTHOM COBpPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHE MHpA, NPUPOAE KAK €IUHOM LEIOCTHOM CHCTEME,
B3aMMOCBSI3M YE€JIOBEKA, MPHUPOABI U O0IIECTBAa, MPOCTPAHCTBEHHO-BPEMEHHBI X
MacimrTabax BeeneHnoi;

[12 - BrajeHue 3HaHUAMH O HauOoJiee BaKHBIX OTKPBITUSAX U JOCTHKEHUSAX B
00J1aCTH €CTeCTBO3HAHUS, MOBIUSABIIMX HA SBOIIOLHUIO PEICTABIECHUN O IPUPOJIE,
Ha pa3BUTUE TEXHUKHU U TEXHOJIOTUI;

I13 - chopMUPOBaHHOCTh YMEHUSI IPUMEHSTh €CTECTBEHHO-HAYUYHbIE 3HAHUS
JUIsi OOBACHEHMSI OKPYKAIOUIUX SIBJICHUW, COXpaHEHUs 370pOBbs, oOecreyeHus
0€30MacCHOCTH  JKM3HENEATEIbHOCTH, OEpeXHOro OTHOIIEHHUS K MPUPOJE,
PaLMOHAILHOTO MPUPOIONOJIB30BAHMS, @ TAKXKE BBIIOJHEHUS POJIM TPAMOTHOIO
OTpeOUTEIS;

[14 - chopMuUpOBaHHOCTH MPEACTABICHUI O HAYYHOM METOJEe IO3HAHUS
IIPUPOJBI U CPEACTBAX U3YyYEHUs MEraMupa, MaKpoOMHpa U MUKPOMHpA; BIAJICHUE
pUEMaMHU €CTECTBEHHO-Hay4YHbIX HAOJIOAEHHM, ONIBITOB, UCCIEIOBAaHUN U OLIEHKU
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB;

15 - BnageHUe MOHATUHHBIM aIIapaTOM €CTECTBEHHBIX HAYK, MO3BOJIIOIIUM
II0O3HABaTh MUP, Y4aCTBOBATh B JUCKYCCHUSAX 10 €CTECTBEHHO-HAyYHBIM BOIPOCaM,
WCIIOJIb30BaTh  pa3JIMYHble  HUCTOYHUKKA  HWH(OpManuu a1  HOJATOTOBKH
COOCTBEHHBIX pabOT, KpPUTUUECKU OTHOCUTHCS K coodueHusM CMMU, coneprxammm
Hay4HYIO HH(pOpMaIuio;

[16 - chopMHPOBaHHOCT, YMEHUN NOHUMATh 3HAYUMOCTH ECTECTBEHHO-
HAy4YHOI'O 3HAHUS ISl KXKIO0r0 YeJIOBeKa He3aBUCUMO OT €ro MpodeccnoHaIbHOM
NEeSATeNbHOCTH, pa3nudarh (akThl U OLEHKH, CPABHHMBATh OLICHOYHBIE BBIBOJIBI,
BUJIETh WX CBSI3b C KPUTEPHUSIMU OLICHOK M CBSI3b KPUTEPUEB C OIPEAEIECHHOM
CUCTEMOM LIEHHOCTEM.



3. CTPYKTYPA U COJEP)XKAHUE YYEFHOM JUCIUATIJINHBI
3.1. O0bem yueOHOI NTUCHUIINHBI U BUIbI Y4eOHOH padoThl

Bun yueOHOI paboThI Obmem B
Jacax

O0beM yueOHOM TMCIUIIHHBI 114
CymmapHas yueOHasi HArpy3Ka BO B3aUMOIEHCTBHH C 114
npenogaBarejieM
B TOM YHCJIC:
JICKIIUU 84
71a00paTOpPHBIE 3aHITHUS -
MPaKTUYECKUE 3aHATHS 30
KOHTPOJIbHBIE pa0OThHI -
KypcoBas paboTa (IIpOEKT) -

ITpomexyrounas arrectanus B hopme auddepeHITnpoBaHHOTO 3a4eTa-




3.2 TemaTuyeckuii miiaH u cogep:xanue yueonoi nucunminnbl [100.01 EcrecTBo3HaHHe

HauMeHoBanHe Pasie10B 1 Tem Conep:xxanue yaeOHOTro MaTepuasa, 1a00paTopHblie padoThl H NPAKTHYECKHUE O0bem YpoBennb
3aHAITHS, CAMOCTOSITeJIbHAS Pa00Ta 00y4aro M XCA 4acoB O0CBOECHHUA
1 2 3 4
BBenenue Copep:xkaHue y4e0HOro MaTepuajia 2
1 | Hayunsle MeTOabl TO3HAHMS BEIIECTB M XUMHUYECKUX sBiIeHUU. Poib
HKCIEPUMEHTA U TEOPUHU B XUMHH. MOEIMPOBAHUE XUMHUYECKUX MPOIIECCOB.
Henu u 3agaun U3y4eHUs XUMUU.
Pa3nen 1. O01mas n Heopranuyeckass XuMmsi 30 2
Tewma 1.1. OcHOBHBIEC TOHATHUSA U Conep:xanue yueOHOro MaTepuajia 2
3aKOHBI 1 | OcHOBHBIE MOHATHS M 3aKOHBI XUMHUH.
2 | PacuerHble 3amaul Ha HaxOXJIEHHE OTHOCHUTEIHLHON MOJIEKYJISPHON MAacchl,
OTIPEICTICHNE MACCOBOM JI0JIM XUMUYECKUX DJIEMEHTOB B CJI0)KHOM BEIIIECTBE.
Tewma 1.2. Ilepuoanueckuii 3aKoH U Conep:xanue yueOHOro MaTepuaja 2 2
[lepuoanueckas cucrema 1 | Ilepuonuueckuii 3akon [I.11. MennaeneeBa u cTpoeHre aToMa.
XUMHUYECKuX 3jieMeHToB J[.1.
MenpeneeBa u CTpOCHHE aTOMa
Tema 1.3. CTpoeHue BemecTBa Copep:xanue y4eOHOIro MaTepuajia 2 2
1 | Buasl XuMHU4YEeCKOl CBSI3H.
2 | Yuctele BeniecTBa U cMecH. JIMCIepCHbIE CHCTEMBI.
Tema 1.4. Bona. PacTBopsl. Coaepxanue yuyeOHOro Marepuajia 2 2
DJIEKTPOJIM THYECKAs T CCOLMAIUS 1 | Bona. PactBopsl. PacTBOpeHue.
2 | DIeKTpONUTHYECKAS U CCOIMALIHSL.
IIpakTHyeckue 3aHATHUSI 2
1 \ [IpuroroBieHune pacTBopa 3aJaHHON KOHIIEHTPALIMH.
Tema 1.5. Knaccudukamnms Conep:xanue yueOHOro MaTepuajia 2 2
HEOPraHUYECKUX COECTMHEHUN U UX 1 | Okcuibl M MX CBOWCTBA.
CBOMCTBa 2 | OcHOBaHMS U UX CBOICTBA.
3 | Kuciotel u uX CBOMCTBA.
4 | Conu 1 UX CBOICTBA.
IIpakTHyeckue 3aHATHSA 4
1 ‘ Pemenue 3a1ay Ha NoJyyeHHUE U PACIO3HABAHUE BEUIECTB.
Tewma 1.6. Xumuueckue peakiuu Conep:xanue yueOHOro MaTepuajia 4 2




Copep:kanue y4eOHOTro MaTepuajia, JadopaTropHbie padoThl U NPAKTHYECKHE Oo0bem YpoBeHb
HaunmeHoBaHue pa3iesioB U TeM

3aHAITHS, CAMOCTOSITeJIbHAS PAa00Ta 00y4aI0 M XCH 4acoB O0CBOECHHA
1 2 3 4
1 | OxucauTenbHO-BOCCTAHOBUTEbHBIE PEAKIIHH.
2 | DHepreTuka XUMHUYECKUX PEAKIIHMA.
3 | CKOpOCTh XUMHUUYECKHX PEAKIIHH.
4 | OOpaTUMOCTh XMMHUYECKUX PEAKITUH.
IIpakTHyecKue 3aHATHUS 4
1 ‘ Pemenue 3a1a4 Ha CKOPOCTb XMMUYECKUX PEAKLIMIA.
Tema 1.7. MeTanibl 1 HEMETAIIbI Conep:xanue yueOHOro MaTepuajia 2 2

1 | O6mas xapaktepucrtiuka MetautoB. CriocoObI UX MOy CHHSI.
2 | O6mas xapakrepucruka Hemeramio. CrtocoObl HX MOJyYCHHS.

IIpakTHyecKue 3aHATHS 4
1 | TlomyueHue, coOMpaHKe M pacrno3HaBaHHE I'a30B.
2 | PemeHue sKCiepuMEHTAJIBHBIX 3a/1a4.

Pa3nea 2. Oprannyeckasi XuMHsl 45 2
Tema 2.1. OCHOBHBIE TOHSATHS Copep:xanue y4eOHOro MaTepuajia 4
OpPraHU4eCKON XUMUHU U TEOPHUS 1 | IlpenmeT opraHu4ecKOl XHMHUHU.
CTPOEHHsI OPraHMYECKUX COoeMHeHuH | 2 | Teopust cTpoeHHUsl opraHuveckux coequaenuii A.M. bytiepoga.
Tema 2.2. YrineBoaopoabl U UX Coaepxkanue yuyeOHOro Marepuajia 14 2
NPUPOAHBIE UCTOUHUKHU 1 | AnkaHbl.
2 | IlukioaJKaHbl.
3 | AJKEHBL.
4 | JlueHbl ¥ KayqyKH.
5 | AJIKUHBL
6 | ApeHsl.
7 | IlpuposiHbIe HCTOYHUKHU YTIIE€BOJOPO/IOB.
IIpakTHyecKue 3aHATHUS 6
Pacuernpie 3amaun. Haxoxnenue MosekyiasipHOil (opMysbl razoo0pa3HOro
1 | yrneBomoposa mo ero IUJIOTHOCTM M MAacCOBOW [0Jie 3JIEMEHTOB MIHU IIO
IPOAYKTAM CTOpPaHHMSL.

Tema 2.3. Kucnopoacoaepxanie Copep:xanue y4e0OHOro MaTepuajia 11 2
OpPraHUYCCKUEC COCANHCHUA 1 ‘ O)IHO&TOMHI)IC W MHOI'OATOMHBIC CIIUPTHI.




Copep:kanue y4eOHOTro MaTepuajia, JadopaTropHbie padoThl U NPAKTHYECKHE Oo0bem YpoBeHb
HaunmeHoBaHue pa3iesioB U TeM
3aHAITHS, CAMOCTOSITeJIbHAS PAa00Ta 00y4aI0 M XCH 4acoB O0CBOECHHA
1 2 3 4
2 | deHou.
3 | Anperusl.
4 | KapOOHOBBIEC KHCIIOTHI.
5 | CnoxHble 3QUPHI U )KUPBI.
6 | YrueBonsl.
Tema 2.4. AzoTcoaepxaniue Copep:xanue y4e0HOTr0o MaTepuaJia 6 2
OpPraHUYECKUE COEIUHEHMUS. 1 | AmuHsbL.
ITonumepsl 2 | AMUHOKHUCIIOTEI.
3 | Benku. buonoruueckas poiib 0EIIKOB.
IIpakTHyeckue 3aHATHSI 4
1 ‘ Pacuernrlie 3amaun. Haxoxxienne MaccoBOil JOJIM BEILIECTBA.
Pasnen 3 buosaorus 35
Beenenue Copep:xanue yueOHOro MaTepuaja 1
1 | O6bekT u3ydyeHusi — xkuBasi npupoja. [[pu3HaKu >KUBBIX OPraHU3MOB U MX
MHOrooOpa3ue. YpOBHEBas OpraHu3alvs >KUBOH TPUPOABI U DBOIIOLHA.
MeTtoapl mo3HaHus KUBOM mpuponabl. OOmmMEe 3aKOHOMEPHOCTH OMOJIOTHH.
Ponp Ouosorum B (OpMHUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYUHOU
KapTUHBI MUpa U TPAKTHYECKOH JeITeIbHOCTH JIIOIEH.
Tewma 3.1. YueHue o kieTke Coaep:xanue yuyeOHOro Marepuajia 4 2
1 | Xumnueckasi opraHu3alus KJIeTKH.
2 | Ctpoenne U HYHKIIUH KIETKH.
3 | OOMeH BemecTB U NMPEBPAILECHIE YHEPTUHU B KIIETKE.
4 | )Ku3HeHHBIN UK KICTKH.
IIpakTHyecKue 3aHATHSI 1
1 ‘ Pemenue 3agau «HykaerMHOBBIE KHCIOTHI».
Tema 3.2. Opranusm. Pazmuoxxenne u | Copep:kanue y4e0HOro Mmarepuajia 4 2
WHJUBUIyaJIbHOE Pa3BUTHE 1 | Pa3MHOXEHHE OPTraHU3MOB.
OpraHU3MOB 2 | nauBuyanbHOE Pa3BUTHE OPraHU3MOB.
Tewma 3.3. OCHOBBI TEHETHKHU U Conep:xanue yueOHOro MaTepuajia 6 2

CeJIEKINHU

1 ‘ OCHOBEI YUYCHUA O HACICACTBCHHOCTU U UBMCHYMBOCTH.




Copep:kanue y4eOHOTro MaTepuajia, JadopaTropHbie padoThl U NPAKTHYECKHE Oo0bem YpoBeHb
HaunmeHoBaHue pa3iesioB U TeM
3aHSATHS, CAMOCTONITEILHASL padoTa 00y4aromuXxcst 4acoB OCBOEHMHS
1 2 3 4
2 | 3aKOHOMEPHOCTH H3MEHYHBOCTH.
3 | OcHOBBI CeNEeKINHN PACTEHH, )KUBOTHBIX U MHKPOOPTaHHU3MOB.
IIpakTUyeckue 3aHATHS 2
1 | CocraBnenne mpocTEHIIMX CXEM MOHOTMOPUAHOTO U JUTHOPHUIIHOTO
CKpeIMBaHus.
Tema 3.4. IIpoucxoxaeHue u Copep:xxaHue y4e0HOTro MaTepuajia 5 2
pa3BUTHE KU3HU Ha 3eMIIe. 1 | [IpoucxoxkeHrne U HayaJIbHbIE ATAIbl Pa3BUTHUSI XKU3HU Ha 3emiie.
OBOJIIOIMOHHOE YYEHHUE 2 | Vicropus pa3BUTHS DBOJIOIMOHHBIX UJEH.
3 | MHEKpPO3BOIIONHUS U MAKPOIBOJOLIHSL.
[IpakTHyecKkue 3aHATHUS 2
1 | 3anonnenue Ttabmuubl «lIpucnocoOneHne opraHU3MOB K pa3HBIM Cpeaam
Oo0UTaHU.
Tema 3.5. Ilpoucxoxaenue yenopeka | Coaep:kaHue y4eOHOro MaTepuajia 2 2
1 ‘ AnTponoreHnes. YemoBeueckue pachl.
Tema 3.6. OCHOBBI SKOJIOTUU Conep:xanue yueOHOro MaTepuaja 6 2
1 | Okomoruss — Hayka O B3aWMOOTHOIIECHHUSX OPraHM3MOB MEXay CO0OH W
OKPY’KAIOIIEH CPEJIoi.
2 | buocdepa — rmobanpHasi IKOCHCTEMA.
3 | buocdepa u genosek.
IpakTHyeckue 3aHATHUSI 1
1 \ Perienre 3K0IOrHYecKuX 3a1ad.
Tewma 3.7. buonuka Conep:xanue yueOHOro MaTepuajia 1 2
1 \ broHMKa KaK OJIHO U3 HANpaBIEHUI OMOJIOTUU U KHOSPHETHKH.
JuddepeHupoBaHHbINi 3a4eT 2
BCET'O 114




4. YCJIOBUSA PEAJIMBALINU ITPOT'PAMMBI JUCHUITJIMHBI
4.1. TpeboBaHUsI K MUHUMAJILHOMY MAaTePHAJIbHO-TEXHHYECKOMY 00ecredeHHI0

KaOuner xumun

KoMmuiekT mebesu 17151 y4eOHOro mpouecca.

MyabTHMeauiiHOe 00OpyaOBaHHE: TEPCOHAIBHBIM KOMIbIOTEp - lmT.
(mporieccop IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

IIporpammuoe o6Gecneuenne: Microsoft Access (mmmensus NelM123460);
Microsoft Office Standard (mmmensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (muuensus NeIM123460); Microsoft  Visio
Professional (;mumensus NelM123460); Microsoft Visual Studio Enterprise (numen3us
NelM123460); Microsoft Windows Enterprise (smmen3uss NelM123460); AreHt
Dr.Web (mmunensuss NeLBW-BC-12M-1600-B1); xommurekr I'APAHT—Macrep
(mumensust Nel12-40272-000898); kommiuekt IIO i pelieHds OCHOBHBIX
MOJTb30BATENILCKUX 3a1ad (cBoOoaHO pacmp. [10); crpaBoyHas mMpaBoBas CHCTEMa
"KoncynwTant Ilatoc" (morosop Ne JICB 1801 o1 27.12.2018r).

CpeacrBa oO0ydeHMsi: KOMIUIEKT pa3fgaTOYHOrO Marepualna, TaOdulbl MU
IJJaKaThl 110 XUMHH, CTEHN Tabimma MeHaeneeBa; Habop Mpe3eHTAUi 10 pa3ieiiaM
XUMUH.

YueOHas j1adoparopust

KommiekT Mebesin 1J1 y4eOHOro nmpoiecca.

MyabTuMenauiiHOe 000pyA0BaHMe: MMPOEKTOp MyJlbTUMeIUHbIA Sanyo PLC-
XD 2600, nepenocnoii Hoytoyk Easynote TE 11 HC.

IIporpammuoe obGecneyenne: Microsoft Access (numensus NelM123460);
Microsoft Office Standard (munenszuss Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (mmmensus NeIM123460); Microsoft Visio
Professional (numensust NelM123460); Microsoft Visual Studio Enterprise (nuiien3us
NeIM123460); Microsoft Windows Enterprise (mumensust NelM123460); Arent
Dr.Web (munensuss NeLBW-BC-12M-1600-B1); xommiektr I'APAHT-Macrep
(mumensus Nel2-40272-000898); kommiektr [IO gis  pemieHWs OCHOBHBIX
MOJIb30BaTeNbCKUX 3a1a4 (cBobonHo pactp. [I0); cnpaBouHas mpaBoBasi cuUCTeEMa
"Koncynprant [Tmoc" (morosop Ne JICB 1801 ot 27.12.2018r).

CpeacrBa o0ydyeHusi: BBHITSOKHOW Tmmikad, mkad UIsi XUM. TOCYABI, CTOJBI
nabopaTopHbIe C MOJIKAMU JJIsi XUM. PEaKTHUBOB, CTOJIBI C TAOOPATOPHBIMU TOJIKAMH,
mKad IS XMM. PEAKTUBOB, BBIIPAMHTENb 3jekTpuueckoro Ttoka B-OIIE/,
DIIEKTPUYECKHE TUTMTKH, OaHs BOJSMHASs, XUMHUYECKas TMOCYJa, PEaKTHUBBHI, MeIIaiKa
MarHuTHasl.



Y4ueOHO-ucCcaeA0BaTEIbCKAS JIA00PATOP U — H3MEPUTEIbHAS

KoMmmuiekT me0esu 17151 y4eOHOro nmpouecca.

CpencrBa o0yueHusi: Bechbl dJeKkTpoHHBIe aHanmuTuueckue AF - R 220 CE
VIBRA; naGopaTopHblii  OHOPEaKTOPHBIM  KOMIUIEKC  JJII  YCKOPEHHOIr'O
KOMITOCTUPOBAHHUSI M TIepepabOTKH; JTaMIia ¢ TIOJbIM KaToaoM Ha AG; maMma ¢ mobM
katogoM Ha AL; neur mydensnas MUMII-17Y3; npubdop pH 150 M; npubop pH
150M; pH-metp/uonomep UIJI-113; cromnsl 1abopaTopHbIE, CTOIBI XUMUUECKHE.

KaOuHer ecTeCTBEeHHOHAYYHBIX JUCIUAIIIUH

KomiuiekT Mebesiu 1/ y4e0HOr o npoiecca.

MyabTMeauiiHOe  000pyaOBaHMe:  KoMIblOTep  —lmrt.  (mporeccop
IntelPentiumE2140/512Mb/160Gb, monutop LCDSamsung 19), MyabTUMeIHHHbIH
npoekTop Mitsubishi SL 2V.

IIporpammuoe obecneyenme: Microsoft Access (nmumensuss NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711),
Microsoft Project Professional (munensuss NelM123460); Microsoft  Visio

Professional (nmmensus NeIM123460); Microsoft Visual Studio Enterprise (nmmensus
NeIM123460); Microsoft Windows Enterprise (suriensust NeIM123460); Areat Dr.Web (qunensus
NeLBW-BC-12M-1600-B1); kommuiekr T'APAHT-Macrep (nmunensus Nel2-40272-000898);
kommuiekT [1O st pemieHHWsi OCHOBHBIX IOJB30BATENLCKUX 3amad (cBobomHo pacmp. [10);
crpaBoyHas npaoBas cuctema «Koncynbtant [lmoc» (kontpakt Ne2025 CB 2 ot 04.12.2024r)
CpEI[CTBa Oﬁy‘leHI/IH: KOMIIJICKT pPa3gaTO4YHOro mMarcpualia, Ta6JII/IHI>I u

IITaKaThI I10 JUCLHUITIIMHE, Ha6op HpCSCHTaHI/Iﬁ I10 pasacjaaM JUCHUIINIMHBI, DJKpPaH.



4.2. UndopmanuoHHoe odecrniedyeHue yueOHOH M CIATITHHBI

OcHoBHas U JOIIOJHHUTCIIbHAA JINTCpaTypa

No KomuuecTBo
n/n . 3K3EMILISIPOB,
Cnucok Uconab3yeMou JTuTepaTypsl (newamuule
U30AHUSL, DIIEKMPOHHbIE U30AHUSL 3d NOCLeOHUe 5 iem) 6HM6}OHMXCH B
NOJINOTEKE, WU
ccpuika Ha OBC
OCHOBHAA JIUTEPATYPA
1. |CmupnoBa, M.C. EcrecTtBo3HaHue: Y4eOHUK H DNEeKTPOHHBIN
MPaKTUKYM Ui CPEAHEero  mnpodeccuoHaabHOTO pecypce
obpazoBanus / M. C. CmupHoBa, M. B. Boponenko, T.
M. CwmupHoBa. - 2-¢ usa. - Mocksa: M3garenbcTBo
Opaiit, 2021. 330 c¢. — Pexum pgocryna:
https://urait.ru/bcode/469539
JIOIIOJIHUTEJIbHAS JIMTEPATYPA
1. |Aundunorenosa, U.B. Xumus: yueOHUK U NPaKTUKYM DNEeKTPOHHBIN
U cpeaHero mpodeccuonamsHoro obpazoanus / . pecypc

B. Audunorenona, A. B. babkos, B. A. Ilonkos. - 2-¢
u31., uctp. u pomn. - Mocksa: MsgarensctBo FOpaiir,
2021. - 291 c. — Pexum  gocryma:

https://urait.ru/bcode/471677




5. KOHTPOJIb W OIIEHKA PE3YJBbTATOB OCBOEHUSI YUEBHOU
JAUCHUTTJIMHBbI

Kontponb u oIleHKa pe3ydbTaTOB OCBOCHUS y4ye€OHOM  AUCHUIUIMHBI
OCYIIIECTBIIACTCS TpernojiaBaresieM B ¢GopMe TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU U
WTOTOBOM aTTECTAllNH.

HtoroBas arrecramusi WMEET IEIbI0 OINPEACIUTh CTENECHb JOCTHKCHUS
3aIlJIAHUPOBAHHBIX PE3YJIbTATOB OOYUEHHMs MO AUCIUIIIMHE 32 TMEepPHOoJl OOY4YCHHS.
dopma UTOroBoi arrecrauuu — JudPepeHunpoBaHHBIN 3aUeT.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBJISETCS B IPOIIECCE MPOBEICHUS
MPAKTUYECKUX 3aHATUH, OOECIEYMBACT OIEHWBAHUE XOJa OCBOCHHS JHCIUTLIAHBI.
@opMbI TEKYIIETO KOHTPOJS YCHEBAEMOCTU: MeCcmupo8aHue, YCMHbuIl ONnpoc,
00K1a0, BbINOJHEHUEe U 3awuma o0y4arWUMUCT UHOUBUOYAIbHBIX 3A0AHULL
NPOEKmMo8, UCCIe008aAHULL U Op.

PesynbTaThl
o0y4eHus 1mo DopMBbI KOHTPOJIS
JUCLUIIIIMHE

HaunmenoBanue TeMbl
(pa3nena)

OO1mas 1 HeopraHu4ecKast XUMHSI I1.1-I1.6 BeimonHenne WHANBHYaILHOTO
IPOEKTa; Ipe3eHTaIHIA;
BBITIOJIHCHUEC MPAKTUYCCKUX
paboT; YCTHBIN OIpoC;
TECTUPOBAHHE

Oprannueckass XUMHs I1.1-11.6 BelntonHeHHE MHIUBHTYAJIBHOTO
IIPOCKTA; MPE3ECHTALNH;
BBITIOJIHEHHE MPAKTHYECKUX
paboT; YCTHBIN OIpoC;
TECTUPOBAHUE

Ydenue o KlIeTke I1.1-11.6 BrinosiHeHrE MHAMBUIAYAIBHOTO
IIPOEKTA, IIPE3CHTALNH,
BBIITOJTHCHHE MPaKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]

Opranusm. Pa3sMHOXeHHE U I1.1-I1.6 BrinonHenne MHIMBUAYAIBHOTO
WHIUBUIyaIbHOE pa3BuTHE MPOEKTA, Mpe3eHTalNi,
OpraHu3MOB BBITIOJTHCHUE MPAKTUYECKUX
pabor, YCTHBII oIpoc,
TECTUPOBAHUE, TOKJIA]

OCHOBBI T€HETUKH U CEJIEKIIUU I1.1-11.6 BrinosiHeHrE MHAMBUAYAIBHOTO
IIPOEKTA, Mpe3eHTaLHH,
BBIIIOJIHEHUE MIPaKTUYECKUX
pabor, YCTHBIH OIpoc,
TECTUPOBAHUE, TOKJIAL

[IpoucxoxjaeHue W  pa3BUTHUE I1.1-I1.6 BrinmonHenne MHAMBUIYaTbLHOTO
JKU3HU Ha 3emue. IIPOEKTA, IIPE3EHTALMH,
OBOIOIMOHHOE YUEHHUE BBITOJIHCHUE MPaKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, JOKJIA]

IIpoucxoxaenne yenoBeka IT.1-11.6 BeInosiHeHNEe MHIMBHUYaIbHOTO
[IPOEKTA, IIpE3CHTALNH,
BBITIOJIHEHHE MIPaKTHYECKUX
padoT, YCTHBII oIpoc,




TCCTUPOBAHHUE, NOKJIA]

OCHOBBI DKOJIOTHU I1.1-I1.6 BrinonHenre MHAMBHIYAJIbHOIO
IIPOCKTA, IIPE3EHTALH,
BBIIIOJTHCHHC MPAKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, JIOKIIAT

buonuka I1.1-11.6 BrinosiHeHrE MHAMBUAYAJIBHOTO
MIPOEKTA, Mpe3EHTALNM,
BBITIOJTHEHUE MPaKTHYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]

PesynpTaTel cpaum nud@epeHnupoBaHHOTO 3a4eTa OIEHWBAIOTCS IO IIIKaje
OTIIUIHOY, «XOPOIII0», «YIOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHO.

OrneHka «OTJIMYHO» BBICTABISIETCS OOy4YaIOMEMYCsl, KOTOPBIA TJIIYOOKO U
IPOYHO YCBOWMJI TPOTPAMMHBIA MaTepuas, TPOSIBIAET 3HAHWE OCHOBHOH U
JIOTIOJIHUTENIBHON JUTEpaTyphl, TPAaMOTHO, JIOTHUYECKH CTPOWHO U apryMEHTHPOBAHO
u3JlaraeT MaTepua, JaeT WCUEPIBIBAIONINE OTBETHl HAa IOCTABIICHHBIE BOMPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPU 3TOM OOydJaromuics He
3aTPYAHSIETCS C OTBETOM IPH BHIOM3MEHEHUH 3aJaHMs, CBOOOJHO CIPABISETCS C
MPAKTUICCKUMH 33 TaHUSIMU.

OneHka «XOpOIIO» BBICTABISIETCS O0ydJaromieMycsi, TBEPAO 3HAIOIIEMY
MPOrPaMMHBIA MaTepHall, KOTOPhIM H3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE
JOITYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, IPABMIBHO MMPUMEHSET
TEOPETUYECKUE TIOJOKEHUSI TIPH PEIICHUH TPAKTUYECKUX BOMPOCOB W 3ajad, HE
WCIBITHIBACT 3aTPYAHCHHUH C OTBETAMHU Ha BOTIPOCHI.

OreHKa «yJOBIETBOPUTEIBHOY» BBHICTABIISIETCA 00YyJaroIeMycs, KOTOPBI UMEeT
3HaHMSI TOJHKO OCHOBHOTO MaTrepHayia, HO HE YCBOWJI €ro JeTalied, JOoIMycKaeT
HETOYHOCTH, HEJJOCTATOYHO TMPAaBWIbLHBIC (DOPMYIMPOBKH, UCTIBITHIBACT 3aTPYAHCHUS
MIPY BBITIOJTHEHUH MPAKTHYECKUX PaboT.

OreHKa «HEYTOBJICTBOPUTEIHHO» BBICTABISIETCS 00y4aIOMEMyCsi, KOTOPhI HE
3HAeT 3HAYMTEIILHOM YacTH MPOTrPaMMHOTO Marepualia, JOMYCKaeT CyIIECTBEHHbBIC
OIMMOKHA, HEYBEPEHHO, C OONBIIMMHU 3aTPYJAHCHHUSIMHU BBIMOTHSICT MPAKTHUYECKUE
paboTHI.



NPUMEPHBIE TEMbI UHINBU /Y AJIBHBIX ITPOEKTOB
no aucuuminie [1100.01 EcrectBo3nanne

1. buorexHonorus u reHHas HkeHepusi — TexHonoruu XXI Beka.
2. HanorexHonOruMs Kak TMPUOPUTETHOE HANpaBJICHUE Pa3BUTUSA HAYKH W
npon3BoJcTBa B Poccuiickont denepanuu.
. CoBpeMeHHbIE METObI 00e33apakMBaHUS BOJIBI.
. AIoTpOnusl METAIIJIOB.
. Kussb u gearensHocts . . Menaeneena.
. «IlepnonnueckoMy 3aKOHyY Oyaylllee HE TPO3UT PA3PYILICHUEM. .. »
. Cunres 114-ro anementa — TpuyM@d pocCUICKUX PUZUKOB-IEPIIUKOB.
. I30Tonsl Bogopoa.
. Ucnonb30BaHue paiiOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIISX.
10. PeHTreHOBCKOE M3IIYyYEHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEIUIMHE.
11. Ilnazma — 4yeTBEepPTOE COCTOSIHUE BEILIECTBA.
12. AMopdHbIe BeliecTBa B pUPOJIE, TEXHUKE, OBITY.
13. Oxpana okpyxKarouiei cpeibl 0T XMMUUYECKOro 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arpsi3HEHUS OKPYKAIOIIEH CPEJIbI.
14. IlpumeHeHue TBEpJOro U ra3oodpasHoro okcuaa yrieposaa (IV).
15. 3amnTa 030HOBOIrO AKpaHa OT XUMHUYECKOTO 3ar ps3HEHUS.
16. TI'pyOommcmepcHble CHUCTEMBI, WX KiIacCcUPUKaldsg ¥ WCIOJIb30BaHHE B
npodeccuoHaNbHON EATeIbHOCTH.
17. KocmeTnueckue renu.
18. [IpuMeHeHne CyCcieH3ui U 3MYJIbCUNA B CTPOUTEIIbCTBE.
19. MuHepalibl 1 rOpHbIE OPOJIbI KAK OCHOBA JIUTOC(HEPHI.
20. PactBops! BoKpyr Hac. TUIbI pacTBOPOB.
21. Bona kak peareHT u cpefa AJisi XMMUYECKOro MpoIiecca.
22. XKwuznb u aestenbHocTh C. AppeHuyca.
23. Bkiiag OT€YECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH DJICKTPOJIUTHIECKOMN
JUCCOLIMAITNY.
24. YcTrpaHeHue KECTKOCTH BOJbI HA TPOMBIIIIEHHBIX OPEANPUSITUSX.
25. CepHas KHCIIOTa — «XJ1€0 XMMHYECKON MPOMBIIUIEHHOCTI.
26. Ucnonp30BaHre MUHEPAILHBIX KUCIOT Ha MPEANPUITUSIX PA3JIUYHOTO TPOoduIIs.
27. OKCHUIBI ¥ COJIA KaK CTPOUTEIbHBIE MAaTEPUAIIBI.
28. Uctopus rumca.
29. IloBapeHHas1 COJIb KAK XMMUYECKOE ChIPhE.
30. MHoronmukuit kapOOHAT KaJIbLIMsI: B IPUPOJIE, B MPOMBIIIUIEHHOCTH, B OBITY.
31. Peakiiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.
32. BupryanpHO€ MOAECIUPOBAHUE XUMUYECKHUX MTPOLIECCOB.
33. DIeKTpOan3 paCTBOPOB JICKTPOIUTOB.
34. DneKTpoJu3 pacIjiaBOB AJIEKTPOJIUTOB.
35. IlpakTuueckoe MPUMEHEHHE JIEKTpoin3a: padUHUpPOBAHUE, TabBAHOIUIACTHKA,
raJlbBaHOCTETUSI.
36. Hctopus nonydeHus U MPOU3BOJICTBA ATTFOMHUHUA.
37. DNeKTPOTUTUYECKOE MOTyYeHUE U padUHUPOBAHUE MEIH.
38. Kuznb u nesarenbHoCTh I, [[9BH.
39. Ponp MeTayiIoOB B UCTOPUMU  YEJIOBEUECKOM UMBWIIM3auuu. FKcropus
OT€YECTBEHHOM  yepHOM  MeTtamuryprud.  COBpEMEHHOE  METaUIypruyeckoe
MPOU3BOJICTBO.

O 0NN DN =W



40. HUctopus OTE4ECTBEHHOW LIBETHOW METAJUIypruu. Pojb MeTamioB U CIUIAaBOB B
Hay4YHO- TEXHUYECKOM ITpOrpecce.

41. Koppo3ust METaIOB M CIIOCOOBI 3aLIUTHI OT KOPPO3HUHU.

42. NnepTHble WK OJaropoiHbIe rasbl.

43. Poxaromme cojim — TaJIOTEHBI.

44. Victopusi MIBEACKOW CIIUYKHU.

45. Vicropusi BOSHUKHOBEHUS U Pa3BUTHSI OPraHUYECKOW XUMHUH.

46. XKuznb u nesrenbHocTh A. M. bByTieposa.

47. ButanusMm M €ro Kpax.

48. Ponab OTEYECTBEHHBIX YYEHBIX B CTAaHOBJICHMM M Pa3BUTUUM MHUPOBOU
OPraHUYECKOU XUMHUHU.

49. CoBpeMEHHbIE TIPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHSI.

50. DKONOrnYeCKre aCEKThI UCTIOIb30BaHUs YIIIEBOJOPOIHOTO ChIPbS.

51.  DKOHOMMYECKHME  acCHeKThl  MEXKIYHapOJHOIO0  COTPYIHHMYECTBA MO
VCIIOJIb30BAHUIO YTJIEBOJAOPOIHOIO ChIPhS.

52. Uctopusi OTKpBITUS U pa3pabOTKU Ta30BbIX U HEMTAHBIX MECTOPOXKICHHMN B
Poccuiickoit @enepanuu.

53. Xumus yrieBoJIopOJHOTO ChIPhsl U MOsi Oy yias mpodeccusi.

54. YrneBo1opoHOE TOIUIMBO, €r0 BUJIbl U Ha3HAUCHUE.

55. CuHTeTHYeCKrEe KaydyKH: UCTOPHUS, MHOT000Opa3ne 1 MepPCIEKTUBBI.

56. Pe3MHOTEXHMYECKOE IIPOM3BOJICTBO M €ro pojiib B HAYYHO-TEXHUYECKOM
nporpecce.

57. CBapo4yHO€E MPOU3BOACTBO U POJIb XUMHUHU YIIIEBOAOPOI0OB B HEM.

58. Hedpth u ee TpaHCOPTUPOBKA KaK OCHOBA B3aMMOBBITOJTHOTO MEXIYHAPOIHOTO
COTPYJIHUYECTBA.

59. buonoruueckue MeTo 1kl 00pPHOBI C BPEIUTEIIMUA KOMHATHBIX PACTEHUH.

60. BererapuaHCTBO: «3a» U «IIPOTHUBY.

61. BnusHue HaCEeKOMBIX-BpPEAUTENECH Ha 3€JICHbIE HACAXKICHUS MOETO TOpO/a.

62. EcTtecTBeHHO-Hay4HOE 000CHOBAaHNE HEKOTOPHIX HAPOJHBIX MPUMET.

63. XKXuas u MépTBas Boga — MuQ WIH PEaTbHOCTb.

64. 3aBUCUMOCTb HHTEHCUBHOCTHU (DOTOCHHTE3a OT BHEIIHUX YCIOBUH.

65. Ponb Bbmaronmxcs OMOIOroB - HAIIUX COOTEYECTBEHHUKOB B PA3BUTUH MUPOBOM
Ouosoruy.

66.CoBpeMEHHbIEC MPEJCTABICHUSI O 3apOXKIACHUU >KU3HHU. PaccMOTpeHue W OleHKa
pa3IMYHbIX TUIIOTE3 TPOUCX 0K ICHHUS.

67. 3ydueHre CBOMCTB pPaCTUTEJIbHBIX TUTMEHTOB.

68. BinsiHuE TSKENbIX METAJUIOB HA 3/I0POBbE YEJIOBEKA.

69. BiusiHue pexiambl Ha ICUXUKY OJPOCTKA.

70. bronorndyeckn akTUBHBIE BENIECTBA — BATAMUHBL.

71. Ucnions3oBanue 0M0100aBOK B MPOAYKTAX MTUTAHUS.

72. CoBpeMEHHBIN 3Tall pa3BUTHUA YesoBedecTBa. Uenosedeckue pacbl. ONacHOCTh
pacuzMma.

73. Hcnonp30BaHWE pPACTEHUW-IMAH W AaMIIEIBHBIX PACTEHUW ISl O3€JICHEHUS
ITOMEILICHUH.

74. TlonGop accopTUMEHTa pPacTECHUM ISl 03€JI€HEHUs UHTEpbepa B 3aBUCHUMOCTH OT
UX 3KOJIOTUYECKUX OCOOECHHOCTEH.

75. PacTeHus pa3HbIX )KU3HEHHBIX (JOPM B 03€JICHEHUU HACEIEHHOTO MYHKTA.



JlonmosiHeHnsI 1 MI3MEHEHUsI K padoyeil mporpaMmMe Ha y4eOHbI 1o

JlononHeHus: U U3MeHeHus1 K padoueit nporpamme Ha 2023-2024 yqeOHBbIN 1O
no pucuuiuinae [100.01 EcrecTBo3HaHue: B pa3zfen YcCaoBUs peain3alud y4eOHOU
nucuuiuinHbel  (myHKT WMHopmanmnonHoe oOecrnieueHre y4yeOHOW JUCHUTUIMHBI)
BHECEHbBI U3MEHEHUS B CIIMCOK OCHOBHOM U JOTOJHUTEIbHON JUTEPATYPHI.

JlomonHeHus U U3MEHEHHsI B pabouell mporpamme OOCYXKJIEHBI Ha 3aceIaHHH
[TLK conumanbHO-TYMaHUTApPHBIX JUCLHUILINAH.

«30» aBrycra 2023 r. (mpotokoin Ne 1).

[Tpencenarens TTLK (ﬂé/ / T.A. CaBuna/
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JlononHeHus: U U3MeHeHus1 K padoueit mporpamme Ha 2024-2025 yqeOHbIN 1O
no pucuuiuinae [100.01 EcrecTBo3HaHue: B pazfen Y CIOBUs pealn3aluy ydeOHOU
nucuuiuinHbel  (myHKT WMHopmanmnonHoe oOecrnieueHre y4yeOHOW JUCHUTUIMHBI)
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«30» aBrycra 2024 r. (mpotokoin Ne 1).

[Tpencenarens TTLK (ﬂé/ / T.A. CaBuna/



JlonmosiHeHnsI 1 MI3MEHEHUsI K padoyeil mporpaMmMe Ha y4eOHbI 1o

JlomonHeHus: U U3MeHeHus1 K paboueit mporpamme Ha 2025-2026 y4eOHbIN 1O
no pucuuiuinae [100.01 EcrecTBo3HaHue: B pazfen Y CIOBUS pealn3alui yueOHOU
nucuuiuinHbel  (myHKT WMHopmanmnonHoe oOecrnieueHre y4yeOHOW JUCHUTUIMHBI)
BHECEHbBI U3MEHEHUS B CIIMCOK OCHOBHOM U JOTOJHUTEIbHON JUTEPATYPHI.

JlomonHeHus U U3MEHEHHsI B pabouell mporpamme OOCYXKJIEHBI Ha 3aceIaHHH
[NLIK conuanbHO-TYMaHUTAPHBIX TACLMUIUIMH.

«30» aBrycra 2025 r. (mpotokoin Ne 1).

[Tpencenarens TTLK (ﬂé/ / T.A. CaBuna/



