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1. AHHOTALIUAS

Pabouas nmporpamma yueOnoit auciuiummasl [100.01 EctecTBo3Hanue siBhsieTcs
YacThI0 MPOTPaMMbl  MOATOTOBKM  CIELUAJIUCTOB CPEIHETO 3BEHA  CPEOHErO
npodeccuoHanbHoro  obpazoBanus 1o crnenuanbHocTH  11.02.10  Pammocssizb,
paZNoOBEIIaHUE U TEJIEBUACHHUE, BXOJUT B LUK 0011e00pa30BaTebHON MOATOTOBKU U
peanu3yetcs B 1 u 2 cemectpe.

OcHOBOI1 coaepkaHus y4eOHOU TUCUUIIIIMHBI EcTecTBO3HAHME SIBISETCS 3HAHUE

— BOXHEUIIMX XUMHYECKUX TMOHSATHN: BEIIECTBO, XMMHUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIBHBIE aTOMHAas M MOJIEKYJISIpHAsg MacChl, WOH, aJIOTPOIMS,
U30TOIbI, XHUMHYECKasl CBfA3b, DJIJIEKTPOOTPULATEIBHOCTh, BAJIEHTHOCTb, CTENEHb
OKHUCJICHUS, MOJIb, MOJISIpHAasi Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJISIDHOTO ~ CTPOEHUS, PacTBOPBIL, ANEKTPOIUT M  HE  DIEKTPOJIUT,
ANEKTPOIUTUYECKAS] JTUCCOLUUALNS, OKHUCIUTENb WU BOCCTAHOBUTEIb, OKHUCJIEHUE H
BOCCTAaHOBJICHHE, TEIJIOBOM A(M(PEeKT peakiuu, CKOPOCTh XHUMHUYECKOW peakiuu,
KaTajin3, XMMUYECKOE PaBHOBECHE, YTIJIEPOJHBIM CKeNeT, (PYyHKIMOHAJIbHAS TPYIIa,
M30MEPHSI, TOMOJIOT S,

— OCHOBHBIX 33aKOHOB XHMHHU: COXPaHCHUS MacCChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, MEPUOINUECKUAN 3aKOH;

— OCHOBBI  TEOpPUM  XUMHUM: XUMHUUYECKOM  CBSI3H,  DJIEKTPOIUTUUYECKOU
JIUCCOLMALINY, CTPOEHHUSI OPraHUYECKUX COETUHEHMUII;

— BaXHEHWIIMX BEIIECTB M MATEPHUAJIOB: OCHOBHBIE METAJUIbl U CIUJIABBI; CEpHAasd,
COJIsSIHAsI, @30THAsI U YKCYCHAasl KMCIIOTBI; IIeJI0YH, aMMHaK, MUHEpPaJbHbIE yI00peHMUs,
METaH, 3TUJIEH, alleTUJIeH, OEH30J1, 3TAHOJM, )KUPbI, MbUIA, TJI0K03a, Caxapo3a, Kpaxmall,
KJIETYaTKa, OCJIKU, UCKYCCTBEHHbBIC U CUHTETUYECKUE BOJIOKHA, KAYYYKH, TIJIaCTMACCHI;

— TOJy4eHUs: PyHJAaMEHTAJbHBIX MOHATHN O OMOJIOTMYECKUX CUCTEMaX: KJIETKa,
OpTaHu3M, MOMYJISALHNS, BUJ, SKOCUCTEMA;

— HCTOPHWH Pa3BUTHUS COBPEMEHHBIX MPEACTABICHUN O KUBOU MIPUPOJIE;

— BBIJAIONIUXCS OTKPBITUM B OMOJIOTHYECKON HAyKe, poJid OMOJIOTHYECKON HAYKH
B (opMHpOBaHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpA; MeETOoAax
Hay4YHOTO MTO3HAHMUS,

YyMeHue:

— Ha3bIBaTh M3YYEHHBIC BEIIECTBA MO «TPUBHUAJIBHOW» WM MEXKIYHAPOIHOU
HOMEHKJIATypE;

— OMNpENENATh: BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX DIIEMEHTOB, THUII
XUMHYECKOU CBSI3M B COEAMHEHUSIX, 3apsAJl MOHA, XapaKTep Cpelibl B BOJAHBIX pACTBOPAX
HEOPraHMYECKUX COCIUHEHUW, OKHUCIUTEIb M BOCCTAHOBHUTEJb, MPHUHAMJIC)KHOCTH
BEIIECTB K Pa3IMYHBIM KJIaCCaM OPraHUYECKUX COCAUHECHUN;

— XapakTepu30BaTh: JJIEMEHThl MAJIbIX MEPUOAOB MO HUX MOJIOKEHUIO B
nepuoandeckon cucreme . . Menzaeneena; o01me XMMUIECKHUE CBOMCTBA METAJIIOB,
HEMETAaJVIOB, OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX W OPraHUYECKHX COCIMHEHUN;
CTPOCHHUE U XMMUYECKUE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCTUHECHUI;

— OOBSACHSTH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS;
NPUPOAY XMMHUYECKUX CBsI3€d (MOHHOM, KOBAJIEHTHOM, METAUINYECKO), 3aBUCUMOCTh



CKOPOCTM XHMMHUYECKOW PEAKIUU U TMOJOXKEHUS XUMHUYECKOTO pPABHOBECHUS OT
paznuyHbIX (aKTOPOB;

— BBINOJIHATh XUMHYECKUN DJKCIIEPUMEHT [0 pPAaclO3HABAHUIO Ba)KHEWIIMX
HEOPraHMYECKHUX U OPTaHUYECKUX BEUIECTB;

— TPOBOJUTH  CAMOCTOSATEIBHBIM  TMOWUCK XUMHYECKOW HWHPOpMAIMH  C
UCIOJIB30BAHUEM  PA3JIUMYHBIX  HUCTOYHUKOB  (HAYYHO-TOMYJSIPHBIX  W3JIaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA);

— WCIIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHU JUIsi oOpabOTKM U Tepemadu
XUMHUYECKON HH(POPMAIIMK U €€ TIPEACTABICHUS B pa3IMUHbIX (popmax;

— WCIONB30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B  MPAKTUYECKOU
NEATEIbHOCTY W TIOBCEHEBHOW JKM3HM [JI1 OOBSICHEHUS XWMHYECKUX SIBIICHHM,
MPOUCXOJIAIINX B MOPUPOJE, OBITY W HA MPOU3ZBOACTBE; OMNpPEACICHUS BO3MOXKXHOCTHU
MPOTEKAHUSI XMUMHUYECKUX TMPEBPAIICHUN B Pa3UYHBIX YCIOBUAX U OIEHKH HX
MOCJIEACTBUM; DKOJOTHYECKH T'PAMOTHOIO IMOBEACHUS B OKPYXAIOIIECH Cpelie; OLCHKU
BIIMSIHUSL XUMUYECKOTO 3arpsi3HEHMS] OKPYXAIOIIeH cpelbl Ha OpraHu3M YejloBeKa U
JPYTHE KUBbIC OPTaHU3MBbI; 0€30MaCHOT0 OOpalleHuss C TOPIOYMMHU W TOKCUYHBIMU
BEILIECTBAMH, JIA0OPATOPHBIM OOOPYIOBAHHEM; MPUTOTOBIICHUS PACTBOPOB 3a/IaHHOMN
KOHIIGHTpAlluu B OBITY M Ha TMPOU3BOJICTBE, KPUTUYECKOW OLIEHKH JTOCTOBEPHOCTHU
XUMUYECKON HHPOPMAIINH, TOCTYTAIONICH U3 Pa3HbIX UCTOYHUKOB,;

— JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX 3HAHUN B
IIPAKTUYECKON AEATEIbHOCTH JIFOJIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHN;

— ONpeNensaTh JKUBbIE OOBEKTHI B TNPUPOJE; MNPOBOJUTH HAOMIOJAEHUS 3a
AKOCUCTEMAMHU C LIEJIbI0 UX OIMUCAHUS U BBISIBICHUS €CTECTBEHHBIX W aHTPOIOTEHHBIX
W3MEHCHMI;

— HaxOJIUTh U aHAJM3UPOBATH MH(GOPMAIIUIO O KUBBIX O0BHEKTAX;

— WCIONB30BaTh MPUOOPETEHHbIE OWOJIOTMYECKHE 3HAHWS W yMEHUA B
MTOBCEIHEBHOM JKU3HU JIJIs1 OLIEHKU TOCIIEICTBUN CBOEH JeATEbHOCTU (U ACSTEIBHOCTH
IpYrUX JIOJIel) O OTHOIICHHUIO K OKpYXKaroUled cpele, 3J0pOBbI0 APYTHX JIOJAEH U
COOCTBEHHOMY 3/I0POBBIO.

ConepxaHue TUCHUILUIMHBI BKIIOYAET U3YUEHUE CICAYIONIUX TeM (pa3aesioR):

Paznen: O6mias u HeopraHuveckasi XuMusi.

1. OcHOBHBIE MOHSITHS U 3aKOHBI XUMHUHU

2. Tlepuonnueckuii 3akoH u Ilepuomuyeckas cucreMa XMMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa u CTpOCHHUE aTOMA.

CtpoeHue BelecTna.

Bopa. PacTBopbl. DaeKkTpoMTHYECKas TUCCOIAITHS.
Knaccudukanus HeopraHnuecKux COeTUHEHUH U UX CBOMCTB.
XUMHUYECKHE PEAKIIHH.

. Metamibl 1 HEMETALIBL.

Paznen: Oprannueckas Xumus.

1. OcHOBHBIEC TIOHSATHS OPTAaHUYECKON XUMHUM W TEOPHUS CTPOCHHUS OPraHUYECKHUX
COEIMHEHUM.

2. YTIeBoJopoabl U UX MPUPOIHBIE HICTOYHUKHU.

3. Kucnopoaconep:xaiiyue opraHuyeckie CoeMHEHUSI.

4. A3zotcojepikallue opraHudeckue coenuHenus. [lomumepst.

Nogkow



Paznen: buonorus.

YyeHue o KJIeTKe.

Opranusm. PazMHOXKEeHME M UHAMBUIYAJIBHOE pa3BUTUE OPTaHU3MOB.
OCHOBBI T€HETUKH U CEJICKIIUH.

[TpoucxoxkieHnE 1 pa3BUTHE KU3HU HA 3emile. DBOJIIOLIMOHHOE YUEHHUE.
[IpoucxoxieHne 4yeaoBeKa.

OCHOBEI 3KOJIOTHH.

buonunka.

NoakowdE

O6mmit 06beM yueOHOM Harpy3Kd MO AUCITUIUTHHE cocTaBisieT 171 gac, Harpy3ka
BO B3aMMOJIEUCTBHM C npenojaasaTenem - 114 yacos.

Texkymmii KOHTpPOJIb YCIEBAEMOCTH OCYIIECTBISICTCSI B IPOLECCE IMPOBEICHHUS
NPAKTUICCKUX 3aHITUHA W 00ECICUMBACT OIICHWBAHUE XOJa OCBOCHHS JIMCIUTUIAHBL.
@opMbl  TEKyIIEro KOHTPOJS YCIEBAaEMOCTH: TECTHPOBAHWE, YCTHBIM Ompoc,
BBIIIOJIHEHUE TPAKTHUECKUX padoT, 3ammra OO0YyYaroIUMHUCS WHIMBHIYaJIbHBIX
3aJJaHUi, IPOEKTOB, UCCIETOBAHUN U Ip.

dopma mpoMeKyTOUHOM aTTecTanuu — nudHepeHIupOBaHHbIHN 3aUeT.



2. OBIIIAS XAPAKTEPUCTUKA YUEBHOM JUCHUITINHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKType NPOrpaMmMbl NOJATOTOBKH CHENMATHCTOB
CcpeHero 3BeHa

Vuyebnas mucimmnHa [100.01  EcrectBo3HaHWe OTHOCHUTCI K 0a30BBIM
JUCIUIUIMHAM 00111e00pa30BaTeIbHON MOTOTOBKH.

2.2. lleanm W 3aga4yu JAUCHUIUVIMHBI — TPe0OBaHHWSI K pe3yJabTaTaM OCBOEHHS
AUCUMILIHHBI.

Conepxanue mnporpammbl yueOHou gucuumuimabl [100.01  EctecTtBo3HaHuUe
HaIIPaBJIEHO Ha JOCTH)KEHHE CIEAYIOIINX Yelell:

- opmupoBaHue y 00y4aronuxcs YMEHHUs OLIEHWBATh 3HAYUMOCTh XUMHUYECKOTO
3HAHMS JIS1 KOKJIOTO YEJIOBEKa;

- (hopMHpOBaHUE Yy OOYYAIOIIMXCSl LEJOCTHOIO MPEJCTABICHUS O MHUPE U POJIH
XUMHH B CO3JaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUDPA;

- pa3BUTHE Yy OOy4YalOmMMXCSd YMEHHUM pa3nuuarh (akThl U OLIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJAETh MX CBA3b C KPUTEPUAMH OLEHOK M CBSI3b KPUTEPUEB C
OTIpe/ICNIEHHONW CUCTEMOW LIEHHOCTEH, (hOpMYyIMPOBATh U 0OOCHOBBIBATh COOCTBEHHYIO
MO3ULINIO;

- IproOpeTeHre 00yJaroUMUCS OIbITa PA3HOOOPA3HON €SI TEIbHOCTH, TO3HAHUS
M CaMOIO3HAaHMS; KIIIOYEBBIX HAaBBIKOB, HMMEIOIIMX YHHMBEPCAIbHOE 3HAYEHHUE IS
Pa3JIMYHBIX BUJIOB JCSATEIBLHOCTH (HABBIKOB pELICHUS] MPOOJeM, MPUHSITHUS PELICHUM,
MOMCKa, aHajau3a U o0pabOTKu MHPOpPMAIMK, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB
U3MEPEHU, COTPYJHUYECTBA, 0€30MaCHOr0 OOpAaIllEHUs C BEIIECTBAMU B TOBCEHEBHOMN
KU3ZHU);

- moJiyueHue (PyHIaMeHTaIbHBIX 3HAHUM O OWOJOTUYECKUX CUCTeMax (KJIEeTKa,
OpraHu3M, TIOMYJISIUSA, BHUJA, DJKOCHUCTEMAa); MCTOPUU Pa3BUTUS COBPEMEHHBIX
MIPEACTABJICHUM O KUBOM MPUPOJIC, BHIJAIOIINXCS OTKPHITHSX B OMOJIOTUYECKON HAYKE;
poJii OMOJIOTMYECKOW HayKd B (POPMUPOBAHMHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA; METOIAX HAYYHOTO [TO3HAHUS;

- OBJIAJICHUE YMEHMSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO W POJIb
OMONIOTUYECKUX 3HAHUA B  MPAKTUYECKOW  JEATEIBHOCTH  JIIOJEH, Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHI; OINpEACNATh KUBbIE OOBEKTHI B MPHUPOJE; MPOBOJUTH
HaOIIOACHUS 32 SKOCUCTEMaMHU C LEJIbI0 UX ONMHUCAHMS W BBISABICHHS €CTECTBEHHBIX U
AQHTPOTIOTCHHBIX W3MEHEHHH; HAaXOAUTh U aHAJIM3UPOBATh WH(OOPMAIMIO O >KUBBIX
00BEKTaX;

- pa3BUTHUE I[I03HABATEJILHBIX HWHTEPECOB, HWHTEIJICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM oOOydarommxcsi B MPOIECCe U3YYeHUs OUOJOTHYECKUX —SIBJICHUM;
BBIJAIOLIUXCS TOCTHKEHUH OMOJIOTHH, BOLIECAUIMX B OOIIEUETOBEYECKYIO KYJIBTYPY;
CJIO’KHBIX U MMPOTUBOPEUYHMBBIX MYTEH pa3BUTHUSI COBPEMEHHBIX HayYHBIX B3TJISIIOB, UICH,
TEOpUH, KOHUEMUHM, TUIOTEe3 (O CYIIHOCTA M MPOUCXOXKICHUM >KU3HU, YETIOBEKAa) B
X0/1e pPabOThI ¢ Pa3TUYHBIMA UCTOYHUKAMU WH(POpMAITUK;

- BOCTIHTaHHWE YOEKICHHOCTH B HEOOXOIWMOCTH TIO3HAHHS >KUBON TPHUPOJIHI,
HEOOXOJUMOCTH PALMOHAIBHOTO MPUPOJIOTNOIB30BaHMS, OEpPEeKHOTO OTHOIIEHUS K
MPUPOJIHBIM pecypcaM M OKpY’Karollel cpenie, COOCTBEHHOMY 3/10pPOBbIO; YBaXKEHUS K
MHEHHUIO OTMOHEHTA MIPHU 00CYKIEHUN OMOJIOTUYECKHUX TTPOOIIeM;



- UCIIOJIb30BAHUE MPUOOPETEHHBIX OHOJIOTMUECKUX 3HAaHUM U yMEHUH B
MOBCEAHEBHOM KU3HU JIJIs1 OLEHKH TOCJIECTBUNA CBOEH JESITENIbHOCTH (M NeATEIbHOCTH
JIpYTUX JI0JIel) 0 OTHOIICHHUIO K OKpYXKAroIIel cpelie, 3/0pOBbI0 APYTUX JIOJEH U
COOCTBEHHOMY 3/I0pOBbIO; O00OCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a007eBaHUM, OKa3aHHWE TEpBOW TMOMOIIM TMpU TpaBMax, COOJIOJICHUE MPaBUI
MOBEACHUS B IPUPOJIE. ).

OcBoenne coxaepxanus yueOnor mucrumummasl  [100.01  EctecTBo3HaHme
o0ecrieunBaeT JOCTUKEHUE CTYJEHTAMHU CIICIYIOIINX PE3YIbTAaTOB:

® JINYHOCTHBIX:

JI1 - ycToiuuBBI UHTEPEC K UCTOPUU U JOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTHU 32 POCCUMCKNE €CTECTBEHHbBIC HAYKH;

JI2 - TOTOBHOCTH K MPOJOHKEHHIO 0Opa30BaHHUs, MOBBIIMICHUIO KBaTU(UKAIIUU B
n30paHHOI MpodecCHOHATBHOM NEATETLHOCTH C UCIOJIh30BAaHUEM 3HAHUN B 00JACTH
€CTECTBEHHBIX HAYK;

JI3 - O0ObEeKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIETEHIIMH B 00JIacTu
€CTECTBEHHBIX HayK JUIs 4YelloBeKa U  0O0IiecTBa, YMEHHE HCIOJb30BaTh
TEXHOJIOTUYECKHE JOCTIKEHHUS B OOJACTH XUMHUHU, OWOJOTHU [IJISl TIOBBIIICHUS
COOCTBEHHOI'0 HWHTEJUJIEKTYaJbHOTO pPa3BUTUA B BBIOpaHHOW mpodecCuoHaATbHON
NEATENbHOCTH;

JI4 - ymeHue mpoaHaIU3UpPOBATh TEXHOTEHHBIE MOCIEACTBUS I OKPYXKAIOMIEH
cpenibl, OBITOBOM U MPOU3BOACTBEHHOM JIEATEILHOCTH YEJIOBEKA;

JIS - rOTOBHOCTH CaMOCTOSTEIBHO JOOBIBATH HOBBIE 19 Cce0s €CTECTBEHHO-
Hay4YHbIC 3HaHUS C UCIIOJIL30BAHUEM JIJIsl ATOTO JOCTYITHBIX UCTOYHUKOB UH(POpMAIIUH;

JI6 - yMeHue yIpaBisATh CBOEW IO3HABATEIBHOW JEATEIbHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHUS,

JI7 - ymeHune BbICTpamBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLICHUS B KOMAaHJIE IO
penieHno o0IKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS;

® METaIlpeIMETHBIX:

M1 - oBiangeHue yMEHHSIMHM W HAaBbIKAMHU PA3JIMYHBIX BHUJIOB IO3HABATEIBHOU
NEATEIbHOCTH I U3YUYEHHS PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOIO MUPA;

M2 - mnpuMeHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOCHHS, HAYYHOTO
AKCIIEPUMEHTA) JJIi MU3YyUYCHHUS Pa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpaA, C KOTOPHIMM BO3HUKAET HEOOXOIUMOCTH CTAJIKMBATHhCSA B MPOQeCcCUOHATBHON
cdepe;

M3 - ymMeHHMe OnpeAenaTh 1edu U 3a7a9u JAesTeIbHOCTH, BEIOMpPATh CPEeCTBa NI
UX JOCTH>KCHUS Ha MPAKTHUKE;

M4 - ymeHue UCOIb30BaTh PA3IMUYHbIE UCTOYHUKH IS IOJyY€HUsI €CTECTBEHHO-
HaydHOW uWHQOpPMAIMU ¥ OIECHHMBATh €€ JIOCTOBEPHOCTb JUISl  JIOCTHIKCHUS
MOCTABJICHHBIX LIEJIEN U 3a/a4;

® IIPEIMETHBIX:

I[I1 - cdopMUPOBAHHOCTh MPEACTABICHUN O IEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KApTHHE MHpA, NPUPOJE KAK €AUHOM LIEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M 4€JIOBEKa, NPHUPOABI W OOLIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTadax Beenennoii;



[12 - BnajgeHue 3HaHUAMHU O HauOOJee BAXKHBIX OTKPBITHSX U JOCTHKEHHUSAX B
00JIaCTH €CTEeCTBO3HAHMS, TTOBJIMSIBIIMX HA 3BOJIIOIUIO MPEJACTaBICHUN O MPUpPOAE, Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

I13 - chopmMupoBaHHOCTh YMEHHMS MIPUMEHSATh €CTECTBEHHO-HAYYHbIC 3HAHUS IS
OOBSCHEHHS]  OKPY’KAIOIIMX  SIBJICHHWM, COXpaHEHUsI  370pOBbs, OOECICUCHUS
0€e30MacHOCTH  JKM3HEACSATEIbHOCTH,  OEpEeKHOr0  OTHOUIEHUS K  TPHUPOJE,
pPallMOHAIIBHOTO TPUPOJONOJIB30BAHMS, @ TAKXE BBINOJHEHUS POJM TPAMOTHOTO
MOTPEOUTEIS;

[14 - chopMupOBAaHHOCTH MIPEACTABICHUN O HAYYHOM METOJIE TIO3HAHUS TTPUPOIBI
U CpEACTBAX W3YUYEHMS] MEraMupa, MakpoMHpa U MHUKPOMHUpA; BIAJICHUE MpUEeMaMU
€CTECTBEHHO-HAYYHBIX HAOJIO/ICHUH, ONIBITOB, UCCIE0OBAaHUN U OLICHKU JIOCTOBEPHOCTHU
MOJTYYEHHBIX PE3YJIbTATOB;

II5 - BmameHWe NOHATHUMHBIM anmapaToM €CTECTBEHHBIX HAYK, IMO3BOJSIONIUM
M03HaBaThb MHp, Y4acCTBOBaTh B JHUCKYCCHUSIX IO E€CTECTBEHHO-HAYYHBIM BOIPOCAM,
UCIIOJIb30BaTh PA3IMYHbIE WCTOYHUKUA HHGOPMAIMKU JUISI MOATOTOBKA COOCTBEHHBIX
paboT, KPUTHUYECKU OTHOCHUTHhCS K coobmenusm CMMU, comepxammm HaydyHYIO
uH(pOpMaIHIO;

[16 - chopmMupoBaHHOCTh YMEHUI MOHUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO
3HAHMS JIJIS KQXKJI0TO YeJIOBeKa HEe3aBUCHUMO OT €ro NMpo¢eCcCHOHANBHON IS TEIbHOCTH,
paziuuath (akThl U OLIEHKH, CPAaBHUBATh OILIEHOYHBIE BBIBOJBI, BUAECTh HMX CBS3b C
KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEIEICHHON CUCTEMOW LIECHHOCTEMN.



3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIIUITIJIUHBI
3.1. O06bem yueOHOI TUCHUIIMHBI U BHAbI y4e0HOH padoThl

Bua yuebnol paboThl Obrem B
qacax

O0beM yueOHOoI THCHUTITHHBI 171
CymmapHasi yueOHasi HAarpy3Ka BO B3aHMO/IeiiCTBHM C MIpenoaBarejieM 114
B TOM YHUCJIC:

JIEKLIUA 84
nabopaToOpHbIC 3aHATHS -
MPAKTUYECKHUE 3aHATUS 30
KOHTPOJIbHBIE pabOTHI -
KypcoBas paboTa (IIpoeKT) -
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 57
BBITIOJTHEHUE HHIUBUYaIbHOTO IMPOCKTA 34

ITpomexyrounas artectanus B popme nuddepeHmpoBaHHOro 3a4era




3.2. TemaTudeckuii miaH u cogaepxanre ydeonoii mucuumiannbl [100.01 EcrecTBo3HaHue

Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHble pad0ThbI M MPAKTHYECKHUE Oo0bem YpoBeHb
HaumeHoBaHue pa3jiesioB U TeM
3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4yalouuxcs 4acoB OCBOEHUS
1 2 3 4
BBenenue Copep:kaHue y4eOHOro MaTepuaa 1

1 | Hayynsie MeTOAbl TO3HAHUS BEIIECTB W XHUMHYECKUX siBiIeHHH. Ponb
SKCIIEPUMEHTA U TEOPUHU B XUMHUHU. MoAeIMpoBaHNE XUMHUYECKUX MPOIECCOB.
Llenu v 3a1a4n U3y4EHUST XUMHUH.

Pa3nes 1. O61mas u Heopranmyeckasi XuMHs 40 2
Tema 1.1. OcHOBHBIE IOHATHUS U Conep:xanue y4eOHOIro MaTepuaJia 2
3aKOHBI 1 | OcHOBHBIC TOHATHS U 3aKOHBI XUMHUU.

2 PacuetHple 3amaund Ha HaXO0XJICHHE OTHOCHUTEILHOM MOJ'IGKy.]'IHpHOfI MacCChI,
OIPCACIICHUC MaCCOBOM JOJIM XMMHYSCKHX 3JIEMEHTOB B CIIOJKHOM BEIIICCTBE.

Tewma 1.2. Ileproguyeckuii 3aK0H U Cojaep:xkaHue yueOHOIro MaTepuaJa 2 2
[Iepnoanueckas cucrema xumudeckux | 1 \ Ilepnonnueckuit 3akoH /[.J. MenneneeBa u cTpoeHue aToma.
anemenToB J[.1. Menneneesa u CamocTosiTeTbHAsE pafoTa 00Y4AIOLINXCS 2 3
CTPOCHHUC aTOMa CocraBieHue JIeKTPOHHBIX U 3JEKTPOHHO-TpadudecKux GopMya XUMHUUYECKHX

JJIEMEHTOB.
Tema 1.3. CtpoeHue BemecTBa Coaepxanue y4eOHOro MaTepuaia 2 2

1 | Buasl XUMHYECKOH CBSA3H.
2 | Yuctele BemecTBa ¥ cMecu. J{ucrnepcHble CHCTEMBI.

Tema 1.4. Bona. PacTBopbI. Cojaepixkanue yueOHOIro MaTepuaJa 2 2
ONEKTPOIUTHUYECKAS AUCCOLUALNS 1 | Bona. PactBopsl. PacTBopeHue.

2 | DnexTpoNuTHYECcKas AUCCOLUAIIHSL.

IIpakTnyeckue 3aHATHSA 2

1 | IpurotoseHue pacTBOPA 3aJaHHOI KOHIICHTPALIHH.
Tewma 1.5. Knaccuduxanus Copep:kaHue y4eOHOro MaTepuaa 4 2
HEOPraHUYECKUX COEANHEHUN U UX 1 | Okcuspl ¥ UX CBOMCTBA.
CBOICTBa 2 | OcHOBaHUS M WX CBOICTBA.

3 Kucnors! u ux cBoicTBa.
4 Conu 1 UX CBOMCTBA.

IlpakTuyeckue 3aHATHS 4
1 \ Pemrenue 3a1ay Ha moJly4eHUe U paclio3HABaHUE BEIIECTB.




Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHbie pad0ThI U MPAKTHYECKHUE Oo0bem YpoBeHb
HaumeHoBaHue pa3jiesioB U TeM
3aHATHS, CAMOCTOSATEIbHAsA padoTa 00y4yarouIuxcst 4acos OCBOCHHS
1 2 3 4
CamocTrosiTesibHas padoTa 00y4auuxcsi 2 3
1 | Pemenue pacueTHbIX 3aja4, XUMHUYECKUX peakuuid. CucremMarn3anus 3HaHui o
KJ1acCU()MKALMU HEOPTaHWYECKUX BEILECTB U UX COCAMHEHUI.
Tema 1.6. XumMuueckue peakiuu Conep:xaHue y4eOHOro MaTepuaJa 4 2
1 | OkucnuTenbHO-BOCCTAHOBUTEINIBHBIE PEAKIINH.
2 | DHepreTuka XUMUYECKHX PEAKIIUM.
3 | CKopoCTh XUMHUECKUX PEAKIINH.
4 | OOpaTUMOCTh XUMHYECKUX PEAKIIHI.
IIpakTHYecKne 3aHATHS 4
1 ‘ Pemrenne 3a1ay Ha CKOPOCTh XUMUYECKHUX PEAKIIUN.
CamocrosiTesibHas padoTa 00yYauuxcst 2 3
1 | Pemuenne 3amau Ha TepMOXUMHUYECKUE pacdeTbl. DakTopbl, BIUAIOIIKME Ha
CKOpPOCTh XMMHYECKOH peakiuu. PemeHue 3agay mo XMMHUYECKOH KUHETHKE.
Bunpl katanusa. Penienne 3a1a4y Ha XUMHYECKOE PaBHOBECHE.
Tema 1.7. MeTtanisl 1 HEMETaJUIbI Cojaepixkanue yueOHOIr0 MaTepuaJa 2 2
1 | Obmas xapakrepuctika MetauioB. CrocoObl X MOJTYYEHHUS.
2 | Obmas xapakrepuctrka Hemerammos. CriocoObI X TTOTydeHUSI.
IIpakTHYecKHe 3aHATHA 4
1 | [lonydenue, cobupanue U paco3HaBaHUE ra3oB.
2 | PemeHue 3kcriepMMEHTAJIBHBIX 3a/1a4.
CamocrosiTesibHas padoTa 00y4alOIIMXCH 2 3
1 | OrpaGoTka yMeHUU pemath 3aJauyd, COCTAaBJISITh YpPAaBHEHUS pEaKIMi C
y4aCTHEM METaJJIOB U HEMETAJIJIOB.
2 | 'enerndeckas CBsI3b MEKIY KJIaCCAMH HEOPTAaHUIECKHUX COCTMHEHH.
Paznen 2. Oprannyeckasi XuMms 72 2
Tema 2.1. OCHOBHBIC TIOHSATHUS Coaepxanue yueOHOIro MaTepuaJia 4
OpPraHUYeCcKOi XMMHUHU U TEOPHS 1 | Ilpeamer opraHMYECKOM XMMHUHU.
CTPOEHHMs OPTaHUYECKUX COCTMHEHUM | 2 | Teopust CTpoeHHMs Opranndeckux coenunenuii A.M. Bytneposa.
CamocTosiTesIbHAsi pa6oTa 00y4aIIMXCS 2 3

1 | Pemenue 3a1a4 Ha BbIBOJ ()OPMYJT OPTAHUYECKHUX BEILECTB.

2 | OnpeneneHne OpraHiYeCKrX BEIIECTB K JAHHOMY KJIaccCy.




Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHbie pad0ThI U MPAKTHYECKHUE Oo0bem YpoBeHb

HaumeHoBaHue pa3jiesioB U TeM
3aHATHS, CAMOCTOSITeIbHAasA padoTa 00y4yaouuxcs JacoB OCBOCHHUSA

1 2 3 4

Tema 2.2. YraeBonopoabl U UX Coaep:kaHue y4e0HOro MaTepuaa 14 2
MPUPOJTHBIC UCTOYHUKH AJKaHBI.

[uknoankaHsl.

AJIKEHBI.

JIMeHbI U KaydyKH.

AJIKVHBI.

ApeHbl.

[TpupoHBIC HCTOYHHUKH YTIIEBOAOPOJIOB.

N[OOI~ WN|E

IIpakTuyeckue 3aHATHSA 6
Pacuernbie 3amaun. HaxoxneHuwe MOJEKYISpHOW (GopMysbl ra3000pa3HOro
1 | yrieBogoposa Mo €ro IUIOTHOCTM U MAacCOBOM J0J€ 3JEMEHTOB WU IO
MIPOJIYKTaM CTOpPaHUsL.

CamocTosiTe1bHAsi paGoTa 00y4alIMXCs 2 3
Pemenune 3amxa4 Ha BBIBO (DOPMYJT OPraHUYECKHUX BEIIECTB MO MPOAYKTAM HX

! cropanusi. ['eHeTHUecKas CBsI3b YIJIEBOJIOPOJIOB.
Tema 2.3. Kucnopoaconepsxaiune Coaepixkanue yueOHOro MaTepuaJjia 10 2
OpraHUYecKHe COeAMHEHUS 1 | OnHOaTOMHBIE U MHOTOQTOMHBIE CIIUPTBHI.

2 | ®enom.

3 | Anpaerunsl.

4 | KapOoHOBBIE KHCIIOTHI.

5 | CnoxHbIe Y3QUPBI U KUPBI.

6 | YrieBosl.

CamocTosiTeIbHAsi paGoTa 00y4aIIMXCSH 2 3

1 IToctpoenne QopMmysl OpraHMYECKMX BELIECTB 110 Ha3BAaHUSAM M Ha3BaHUE

BeniecTB o GpopmynaM. CocraBieHne GOpMyI H30MEPOB U TOMOJIOTOB.

Tema 2.4. Azotconepxariue Coaepxkanue yueOHOro MaTepuaa 6 2
OpPTraHUYeCKHEe COSTUHEHHUS. 1 | AmuHEIL
[Tomumepst 2 | AMUHOKHCIIOTHI.

3 | benku. buonorndeckas poyib OEIKOB.

IlpakTuyeckue 3aHATHS 4

1 ‘ PacuerHsie 3amaun. HaxoxaeHre MacCOBOI 1OJIM BEIIECTBA.




Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHbie pad0ThI U MPAKTHYECKHUE Oo0bem YpoBeHb
HaumeHoBaHue pa3jiesioB U TeM

3aHSITHS, CAMOCTOSITEIbHAS PadoTa 00yYalomuxcs 4acoB OCBOEHH
1 2 3 4
CamocTrosiTesibHas padoTa 00y4auuxcsi 1 3
1 I'enernyeckasi CBS3b a30TCOACPIKAIIMX OPTaHUYECKUX BEIICCTB. PacdeTHbIe
3a/1aui.
2 Brimonnenue u 3allluTa MHAWBUAYAJIBHOI'O IMMIPOCKTA 11O JUCIHUILIIMHEC. 21
BBenenue Copep:kaHue y4eOHOro MaTepuaa 1

1 | O6bexT u3yueHus — xuBas npupona. [Ipu3HAKM >KUBBIX OPraHU3MOB M HX
MHOTOOOpa3ue. YPOBHEBas OpraHW3alus >KUBOW TPUPOILI W  DBOJIOIHS.
MeTto/b1 TO3HaHUS KUBOU MpUpoAbl. OOIIMe 3aKOHOMEpHOCTH 6HoIoruu. Poib
Oouonoru B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHUHBI
MUpa U TMPAKTUYECKON NESITEIbHOCTH JIOJICH.

Pasznea 3. BuoJsorus 55 2

Tema 3.1. Yuenue o kieTke Conep:xanue y4eOHOIro MaTepuaJia 4
1 | Xumuueckasi opraHu3anus KIeTKH.

2 | Ctpoenue v PyHKINU KIETKH.

3 | OOMeH BemecTB U MpeBpalleHie YHEPTUU B KIETKE.
4 | )Ku3HeHHBIN UK KJIETKH.

IIpakTHyeckne 3aHATHSA 1
1 ‘ Pemenne 3anau «HykienHOBBIE KMCIOTBI.
CamocrosiTesibHas padoTa 00y4alOIIMXCH 1 3

1 | Pemenue 3amau.
2 | Sanonnenue Tadnuibl «CTpoeHne U QYHKIIMH OPTaHOUIOB KIETKIY.

Tema 3.2. Opranusm. Pazmuoxenne u | Comeprxanue y4eGHOro MaTepuaJjia 4 2
VHIUBHTyaIEHOE passutue | 1 | PasMHOXEHHE OPraHU3MOB.
OpraHu3MOB 2 | UaauBuyalbHOE pa3BUTHE OPTraHU3MOB.
CamocTosiTeIbHAsi paGoTa 00y4alIIMXCS 2 3
1 | Hoarotosuts COOGIIEHNE O MPHUMHAX CTAPEHUS ¥ CMEPTH OPraHH3MOB.
Tema 3.3. OcuoBsl TreHetnkun u | ComepikaHue y4eGHOro MaTepuaJjia 6 2
CEJIeKIINU 1 | OcHOBHI y4eHHs O HACJIEACTBEHHOCTH M U3MEHYHBOCTH.

2 | 3aKOHOMEPHOCTH NW3MEHYHUBOCTH.
3 | OCHOBBHI CeNEKINN PACTEHHIA, )KWBOTHBIX 1 MUKPOOPTaHH3MOB.

IIpakTHyeckune 3aHATHSA 2




Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHbie pad0ThI U MPAKTHYECKHUE Oo0bem YpoBeHb
HaumeHoBaHue pa3jiesioB U TeM
3aHATHS, CAMOCTOSATEIbHAsA padoTa 00y4yarouIuxcst 4acoB OCBOEHMA
1 2 3 4
1 CocraBieHue NPOCTEHIIMX CXEM MOHOTMOPUAHOTO U AUTHOPUIHOIO
CKpEUIMBAHMUS.
CamocTosiTesibHas pa6oTa 00y4auuxcsi 1 3
1 | Pemenwue 3aau.
Tema 3.4. Ilpoucxoxnenue u | Comep:kaHue y4eOHOro MarepHuasia 5 2
pa3BUTHE  JKU3HU Ha  3emue. | 1 | [IpoucxosieHKe ¥ Ha4YaIbHBIC ITAlbl PA3BUTHUS XKU3HU Ha 3eMie.
DOBOJIIOLIMOHHOE YYEHHE 2 | Uctopus pa3BUTHS YBOJIOIMOHHBIX UICH.
3 | Mukpo3BOJIIOIMS U MAKPOIBOJFOLIHSL.
IIpakTHyeckue 3aHATHSA 2
1 3anonHenue Tabauubl «lIpucnocoOneHne OpraHM3MOB K pa3HbIM Cpeaam
oOUTAHUS.
CamocrosiTesibHas padoTa 00yyaumuxcst 1 3
1 | 3anonHenne Tabnuibl «VIcTopusi pa3BUTHUS JKUBBIX OPTaHU3MOB).
2 3anonuenue Tabmunsl «IIprucnocobienne opraHu3MOB K pa3HbIM cpeiaMm
OOUTaHUM.
Tema 3.5. [Ipoucxoxaenne yenoeka | ComeprkaHue y4eGHOro MaTepuaJjia 2 2
1 | Antponorenes. Uenosedyeckue pachl.
CamocrosiTesibHAs paboTa 00y4alOUIMXCs 1 3
1 | 3anonuenue Ta6nunpl «CTaguy BOMONUH YeTOBEKAY.
Tema 3.6. OCHOBBI SKOJIOTUH Cojaepixkanue yueOHOIro MaTepuaJa 6 2
1 DKoJNoTHsT — Hayka O B3aMMOOTHOIICHHSX OPraHU3MOB MeEXIy co00i u
OKpy>KaroIen cpesioil.
2 | buocdepa — rimobanpHast SKOCHCTEMA.
3 | buocdepa u yenoexk.
IIpakTuyeckue 3aHATHS 1
1 | Pemenne sKoMOrMuecKux 3a1ad.
CamocrosiTesibHas padoTa 00y4yauuxcst 1 3
1 ‘ IToaroroButs coobuienue: «lIpu3naku npesparierus ouocdepsl B HOOCHepy».
Tema 3.7. buonuka Coaepsxkanue yueOHOro MaTepuaa 1 2
1 ‘ buonuka Kak 0JJHO U3 HanpaBJIeHUH OMOIOTHH U KUOEPHETUKH.
CamocrosiTesibHas padoTa 00y4alOIIMXCs 1 3




Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHbie pad0ThI U MPAKTHYECKHUE Oo0bem YpoBeHb
HaumeHoBaHue pa3jiesioB U TeM
3aHSITHS, CAMOCTOSITEIbHAS PadoTa 00yYalomuxcs 4acoB 0CBOCHHS
1 2 3 4
1 | IloaroroButh coobOIIEHNE 00 M300PETEHUSIX OCHOBAHHBIX HA OMOHUKE
2 | BeimosHeHre U 3a1IMTa WHANBUIYAILHOTO MPOCKTA 110 AUCIHUILINHE. 13
JAnddepennupoBanHblii 3a4eT 2
BCEI'O 171




NPUMEPHBIE TEMbI UHIUBUJYAJBHBIX ITIPOEKTOB
no pucuumianae [100.01 EcrecrBo3nanue

1. BuoTexHoiorus U reHHas HHXXeHepUsi — TexHojorun XXI Beka.

2. HaHOTEeXHOIOTHs KaK IPUOPUTETHOE HAIIPABIICHUE PA3BUTUSA HAYKHU U MPOU3BOACTBA
B Poccutickon denepanuu.

3. CoBpemeHHbIE METOIBI 00€33apaKUBAHUS BOJIBI.

4. Annotponusi METaJJIOB.

5. XKuznub u pesarenbHocts . 1. MeHaeneena.

6. «Ilepuonnyeckomy 3akoHy Oy/Tyliee HE TPO3UT Pa3pPYILICHUEM. . >

7. Cunres 114-ro anemenTa — TpuyM(@ pOCCUHCKUX (PUZUKOB-AICPLUIUKOB.

8. M3otomsl Bogopoa.

9. Ucnonb3oBaHue paiMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISAX.

10. PEHTreHOBCKOE M3IyYEHUE U €r0 UCIIOJIB30BAHUE B TEXHUKE U MEULMHE.

11. [Ima3ma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

12. AMop@dHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

13. OxpaHa okpy’Karolen cpeapl OT XUMHYECKOI0 3arps3HeHus. KoimuecTBeHHbIE
XapaKTEPUCTHKY 3arPsI3HEHUSI OKPYKAOLIEH CpeJIbl.

14. [IpumeHeHne TBEPIOTO U ra3000pa3Horo okcuzaa yriaepoaa (IV).

15. 3ammTa 030HOBOTO PKpaHa OT XUMHAYECKOTO 3arpsA3HEHHUS.

16. TI'pybGoaucnepcHble CHUCTEMbI, HUX KilacCU(PUKaMs U UCIOJb30BaHUE B
PO ECCUOHATIBHOM IESITEIbHOCTH.

17. KocmeTnueckue remnu.

18. [IpumeHeHne CyCIIEeH3UI U SMYJILCUN B CTPOUTEIILCTBE.

19. Munepaiibl 1 rOpHbIE TOPOIbI KAK OCHOBA JTUTOCQEPHI.

20. PacTBOpBI BOKPYT Hac. THIIBI pacCTBOPOB.

21. Bojia kak peareHt u cpejia Juisi XMMUYECKOTro Ipoliecca.

22. XKuzHb u aesrenbHocTh C. AppeHuyca.

23. Bkiaa OT€4EeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH JIEKTPOJIUTHYECKON
JTUCCOLIMALINH.

24. YcTpaHeHHe )KECTKOCTH BOJbI Ha MPOMBILUIEHHBIX IPEITPUATUSX.

25. CepHast KUCIIOTa — «XJIEO XMMUYECKOUN MPOMBIIIIICHHOCTH.

26. Ucnionb30BaHME MUHEPAIBHBIX KUCIOT HA MPEANPUATUIX PA3TUIHOTO MPOPUIIS.
27. OKCHJIBI ¥ COJIM KaK CTPOUTEIIbHBIE MATEPUAJIBI.

28. Uctopus rurca.

29. IloBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

30. MHOroMKui KapOOHAT KalblLMs: B IPUPOJE, B MPOMBIIIJIEHHOCTH, B OBITY.

31. Peakiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

32. BupTyailbHOE€ MOJEIMPOBAHNE XMMHUECKUX ITPOLIECCOB.

33. DNeKTpoJin3 PACTBOPOB IEKTPOJIUTOB.

34. DneKTpoJin3 pacIiiaBOB dJIEKTPOJIUTOB.

35. IlpakTuyeckoe HpUMEHEHHE BJEKTPOJn3a: padUHUPOBAHUE, TadbBAaHOILJIACTHKA,
raJIbBaHOCTETUSl.

36. Uctopus nonaydeHus: ¥ Npou3BOJICTBA AITFOMUHMUSL.

37. DNeKTpOIUTUUECKOE MOTyueHre U padhUHUPOBAHUE ME/IH.

38. XKuznb u gesrenbHOCTh I'. [[9BH.



39. Posib METaNIOB B UCTOPUHU YETOBEUECKOW LMBHIM3ALUMU. VICTOpHS OTEUEeCTBEHHOM
yepHOU MeTauryprui. COBpeMEHHOE METAIULYPIrUYE€CKOE ITPOU3BOJICTBO.

40. Hcrtopusi OTEYECTBEHHON WUBETHOW MeTaulypruu. Pojb METamioB U CIUIaBOB B
Hay4YHO- TEXHUYECKOM IIPOrpecce.

41. Koppo3usi METaJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NnepTHbIC WU OJArOpOIHbBIE Ta3bl.

43. Poxxnaronye coiau — TrajloreHsl.

44. Victopus MIBEACKON CIIUYKH.

45. Uctopusi BOSHUKHOBEHHSI M PA3BUTHSI OPraHUYECKON XUMUMU.

46. Xuznsb u nearenpHocTh A. M. Bytneposa.

47. Butanusm H ero Kpax.

48. Posib OTEUYECTBEHHBIX YUEHBIX B CTAHOBJICHHH W PAa3BUTUHA MUPOBOW OPraHUYECKOU
XUMUH.

49. CoBpeMEeHHBIE NPEJICTABIICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUS.

50. DKOJIOrMYeCKUEe acCleKThl UCIIOJIb30BAHUS YIIEBOAOPOIHOTO CHIPHS.

51. DkoHOMHYECKHE ACTIEKTHI MEXKIYHAPOIHOTO COTPYAHUYECTBA IO MCIOJIB30BAHUIO
YIIEBOAOPOIHOIO CHIPHSL.

52. Hctopusi OTKpHITUS U pa3pabOTKU Ta30BbIX M HEPTIHBIX MECTOPOKICHHUI B
Poccuiickon denepanum.

53. Xumus yriaeBoAOpPOIHOTO ChIpbsl U MOsi Oy Ty1ast mpodeccus.

54. YrneBonopoaHOE TOIUIMBO, €TO BUAbI M Ha3HAYCHHUE.

55. CuHTeTHYECKHE KayUyKHU: UCTOPHUSI, MHOTOOOpa3ue U MepCIEeKTUBBI.

56. Pe3nHOTEXHUYECKOE MMPOU3BOJICTBO U €TO POJIb B HAYYHO-TEXHUYECKOM IPOrPECCE.
57. CBapOo4YHOE MPOU3BOJICTBO U POJIb XUMHUHU YIIIEBOJIOPOAOB B HEM.

58. Hedtb u ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJHOTO MEXIYHApOIHOTO
COTPYIHHYECTBA.

59. buonorudeckue MeTo 1bl 00pHOBI C BPEAUTEIIIMU KOMHATHBIX PACTCHUM.

60. BeretapraHCTBO: «3a» U «IIPOTUB.

61. BiusiHre HaCEKOMBIX-BPEIUTENEH Ha 3€JI€HbIE HACAKIEHUS MOETO TOPOIa.

62. EcTecTBEeHHO-HAYYHOE€ 0OOCHOBAHUE HEKOTOPHIX HAPOIHBIX TIPUMET.

63. XKuBas u MEépTBas Boja — MU} WIH PEATHHOCTb.

64. 3aBUCUMOCTh HTHTEHCUBHOCTH (POTOCHHTE3a OT BHEUTHUX YCIOBHIA.

65. Ponb Bblgaromuxcsi OMOJIOrOB - HAllUX COOTEYECTBEHHUKOB B PA3BUTUU MHUPOBOM
OMOJIOTUH.

66.CoBpeMEHHBIE MPEACTABJICHUS O 3apOXKACHUM >KU3HU. PaccMOTpeHHEe W OIeHKa
PA3IMYHBIX TUIIOTE3 MPOUCXOKACHUS.

67. I3yueHune CBOMCTB paCTUTENIbHBIX IUTMEHTOB.

68. BisiHue TSKENbIX METAIOB HA 3JOPOBbE YEJIOBEKA.

69. Binsinue pexiiamMbl Ha ICUXHUKY MOJPOCTKA.

70. buosiornuecku aKTUBHBIE BEIIECTBA — BUTAMUHBI.

71. Vicnonb3oBaHue 0M0/100aBOK B MPOTYyKTaX MUTAHUS.

72. CoBpeMeHHBId 3Tal pa3BUTHS uejoBedecTBa. UYenoBeueckue pachkl. OnacHOCTb
pacusmMa.

73. Hcnonp30BaHWE paCTEHUW-TMAH M AaMIEJNbHBIX PACTEHUHA JUIsl O3EJICHEHHUS
ITIOMEILEHNMN.



74. Ilongbop accopTUMEHTA PACTEHU JIsl 03€JICHEHUsI UHTEPhEepa B 3aBUCUMOCTH OT UX
HKOJIOTUYECKUX OCOOEHHOCTEM.
75. PacTeHus pa3HbIX )KU3HEHHBIX (DOPM B O3€JICHEHUH HACEIEHHOTO MyHKTA.



4. YCJOBUSA PEAJINBALUU ITPOT'PAMMBI INCHUTIJIIMHBI

4.1. TpeOoBaHNsi K MUHMMAJbHOMY MAaTEPHUAJIbLHO-TEXHUYECKOMY 00eCledeHUI0
Kabuner xumuu.

Kowmmnekt mebOenu a1 yueOHOro mpoiiecca.

MyabTuMeaHiTHOE 000py/A0OBaHME: TEPCOHAIBHBIA KOMIbIOTEp - lmT. (mporeccop
IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

IIporpammuoe odecneyenue: Microsoft Access (mnensuss NelM123460); Microsoft
Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (immensust NeIM123460); Microsoft Visio Professional (murensus
NelM123460); Microsoft Visual Studio Enterprise (mumensust NeIM123460); Microsoft
Windows Enterprise (mumensus NelM123460); Areat Dr.Web (immensust NeLBW-BC—
12M-1600-B1); xomrmektr ['APAHT-Macrtep (mumensust Nel2-40272-000898);
komruiekT [1O i pemreHus OCHOBHBIX IOJIB30BaTENIbCKUAX 3aaad (CBOOOTHO pacrp.
[10); cnpaBounas mpaBoBasi cucteMa «Koncynprant Ilmrocy (kortpakt Ne2023 CB 3
ot 29.12.2022r).

CpencrBa o0y4eHMsi: KOMIUIEKT pa3/laTOYHOro0 MaTepuaia, TaOJUIbl W IJIAKAThl IO
XUMUH, CTeH 1 Tabiuiia MeHieneeBa; Habop Mpe3eHTalUi 10 pa3iesiaM XUMUH.

VYyebnas naboparopus.

Kommiexkt Mmebenu jy1st yueOHOro mnporecca.

MyabTuMenuiiHOe 000pyIOBaHUE: TMPOEKTOp MyibTUMenuiHbl Sanyo PLC- XD
2600, neperocHoi HOyTOYK Easynote TE 11 HC.

IIporpammuoe obecneuenue: Microsoft Access (unensus NelM123460); Microsoft
Office Standard (nmuuensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (ymmen3us NeIM123460); Microsoft Visio Professional (numensus
NeIM123460); Microsoft Visual Studio Enterprise (;muniensus NelM123460); Microsoft
Windows Enterprise (uniensust NelM123460); Arent Dr.Web (nunenzust NeLBW-BC—
12M-1600-B1); xommiaekt ['APAHT-Macrtep (mumensus Nel2-40272-000898);
koMriekT 11O 1yst pernieHus OCHOBHBIX IMOJIb30BATEIBCKUX 3a7ad (CBOOOJHO pacrp.
I1O); cnpaBounas npaBoBas cucteMa «Koncynerant Ilmtoc» (konTpakt Ne2023 CB 3
ot 29.12.2022r).

CpeacrBa oOy4yeHHMsi: BBITSDKHOM 1mikad, mkad Juisi XUM. TIOCYIbI, CTOJIBI
7a00paTOpHbIE C MOJKaMH JJIi XMM. PEAKTUBOB, CTOJbI C JJAOOPATOPHBIMH TOJKAMH,
mKad JUIsT  XMM. pPEAKTUBOB, BBIIPSAMUTENb dJekTpuyeckoro Toka B-OIIE/,
ANEKTPUYECKUE TUIMTKU, OaHs BOJSHAs, XUMHUYECKas IOCYyAa, PEaKTHBBI, Mellalika
MarHuTHasl.

VYuebHo-uccienoBaTenbcKas 1adopaTopusi — U3MEpUTEIIbHAS.

Kommiexkt Mebenu st yueGHOTo mpoiecca.

CpencrBa o0y4deHmusi: Bechl iekTpoHHble aHanuTudeckue AF - R 220 CE VIBRA,;
71a00paTOpHBIl OMOPEAKTOPHBIA KOMILJIEKC JUISI YCKOPEHHOTO KOMITIOCTHUPOBAHHS U
nepepaboTKHU; JIaMIla ¢ TOJbIM KaTooM Ha AG; laMiia ¢ mojbIM KaTogoM Ha AL; meus
mydensaas MUMII-17Y3; nmpubdop pH 150 M; nmpubdop pH 150M; pH-meTp/nonomep
NI1JI-113; cTomnsl 1a00paTOpHBIE, CTOIBI XUMUYECKHUE.

KaOuner CCTCCTBCHHOHAYYHBIX AUCHUIIINH.



Kommnekt mebenu i yueOHOro mpoiiecca.

MyabTHMeauiiHoOe o0opynoBaHue: KOMITBIOTEP — L. (mporeccop
IntelPentiumE2140/512Mb/160Gb, monutop LCDSamsung 19), MyiabTHMEIHAHBIMI
npoektop Mitsubishi SL 2V.

IIporpammuoe odecneuenne: Microsoft Access (munensust NelM123460); Microsoft
Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (nmmmensust NeIM123460); Microsoft Visio Professional (munensus
NelM123460); Microsoft Visual Studio Enterprise (munensust NeIM123460); Microsoft
Windows Enterprise (munensus NelM123460); Arent Dr.Web (munensus NeLBW-BC-
12M-1600-B1); xommutekr ['APAHT-Macrep (nmuuensus Nel2-40272-000898);
koMmIuiekT 11O nmg penieHus: OCHOBHBIX MOJIB30BAaTENbCKUX 3a7ad (CBOOOMHO pacmp.
I1O); cnpaBounas npaBoBas cucteMa «Koncynerant Ilmtoc» (kontpakt No2023 CB 3
ot 29.12.2022r).

CpencrBa o0y4eHMsi: KOMIUIEKT pa3/laTOYHOro0 MaTepuasa, TaOJUIbl W IJIAKAThl IO
JTUCIUTUIMHE, HA00p MPE3CHTAIIHM 110 pa3jiesiaM TUCIUILTUHBI, SKPaH.

4.2. UndgopmannonHoe odecnevyeHne y4eOHOM JUCHUTIJINHBI
OcHOBHAs M JONOJHUTEIbHAS JTUTEpaTypa

Ne Kommuecto

n/m . HK3EMILISPOB,
Cnucok ucnoab3yeMou JIUTepaTypsl (newammvle U30aHus,
UMEIOIINXCA B

QEeKMPOHHbBLE U30AHUS 3d NOCTIeOHUe 5 iem)
OMOJIMOTEKE, WIIH CChLIIKA

Ha DBC

OCHOBHAZ JIUTEPATYPA

1. EcrecrBo3nanue. 10 ximacc. ba3oBeiii ypoenn: yueOHuk / O.C.| s>IeKTpOHHBIN pecypc
I'abpuensn, N.I'. Octpoymos, H.C. Ilypeimesa [u np.]. - 12-e
U3, crep. - Mocksa: [Ipocsemenne, 2023. - 334 ¢. - ISBN 978-5-
09-103626-8. - Texcrt: JJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2123850 (mara oOpaieHus:
29.07.2024). — PesxuM 10CTyIA: IO TIOATHUCKE.

2. EcrecrBo3nanue. 11 ximacc. ba3oBwiii ypoens: yueOHuk / O.C.| s>IEKTpOHHBIN pecypc
I'a6bpuensn, N.I'. Octpoymos, H.C. Ilypeimesa [u np.]. - 13-e
u3M., crep. - Mocksa: [Ipocsemenue, 2023. - 286 c. - ISBN 978-5-
09-103627-5. - Texcrt: JJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2123856 (mara oOpaieHus:
29.07.2024). — Pexxum nocTyna: no MOAIKUCKE.

JOIIOJIHUTEJIBHASA JINTEPATYPA

YyebHuku, yueOHbIe TOCOOUS

1. Anexkcammna, MWM.FO. EcrectBo3nanue. ba3oBblii ypOBEHb:| 3JIEKTPOHHBIN pecypc
y4eOHUK i 00pa3oBaTeNbHBIX OpraHU3alUil, peaTu3yOIINX
oOpa3zoBaTeNbHbIE MPOTPaMMbl CPEAHEro Mpo(hecCHOHATBLHOTO
obpazoBanmss / W.}O. Anekcammua, A.B. Jlanmes, K.B.
I'anaktnonos [u ap.]; nox pen. N.IO. Anexcammnoi. — Mocksa:
[Tpoceemenue, 2024. — 288 c.: un. — (Yuedbnuk CI10). — ISBN
978-5-09-113500-8. -  Tekct: onexktponHbii. -  URL:
https://znanium.ru/catalog/product/2157273 (mara oOpaieHus:
29.07.2024). — Pexxum 10CTyIMA: 1O MOAMKCKE.

2. EcrecrBo3Hanue. ba3oBeiii  ypoBeHb. [IpakTukym: yueOHOE| SJIEKTPOHHBIN pecypc
nmocobue, pa3zpaboTaHHOE B KOMIUIGKTE C YYECOHHKOM JUIS
00pa3oBaTeNbHBIX OPraHU3aIlMN, PEATH3YIOIINX 00pa30BaTeIbHBIC




porpamMMbl cpeaHero npodeccuoHaabHoro oopazosanus / M.10.
Anexcammmnaa, O.A. AbGnynaea, A.B. Jlsnues [u ap.]; mox pexn.
N.10. Anekcammnoit. — Mocksa: [Ipocsemenue, 2024. —385 c.:
mwi. — (Yuebnuk CIIO). — ISBN 978-5-09-113501-5. - Tekcr:
anexktpounsiid. - URL: https://znanium.ru/catalog/product/2157340
(mara obpamenus: 29.07.2024). — Pexxum ocTymna: mo noAmnucke.




5. KOHTPOJIb W OIEHKA PE3YJbTATOB OCBOEHHUS YUYEBHOM
JUCHUITJIINHBI

KoHTpons u  oOLEHKa pe3ylbTaToB  OCBOCHHMSA  y4eOHOW  AMCUUIUIMHBI
OCYILIECTBIISIETCSl TpernojaBareieM B (opMe TEKYIIero KOHTPOJIS YCIEBAEMOCTH U
UTOTOBOM aTTECTAIIHH.

WtoroBass arrectans UWMEET IENbI0 ONPEACIUTb CTENeHb JIOCTHKECHUS
3alJIaHUPOBAHHBIX PE3yJAbTATOB OOYUYEHHUS MO JUCIHHUIUIMHE 3a TMEepUo]l OOYUYCHHS.
dopma UTOTOBOI arTecTanuu — AU PepeHIInpPOBaHHBIN 3aUeT.

Texymuit KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B TPOIECCE TMPOBEACHUS
MPAKTUUECKUX 3aHIATUN, OOECIeYMBACT OILICHWBAHHWE XOJla OCBOCHHUS JUCIUIUIMHBI.
@opMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH: TECTHPOBAHHME, YCTHBIA OMPOC, JOKIA,
BBITIOJTHEHHE U 3allliTa OOYYalONIMMHCS WHANUBUAYAIbHBIX 3aJaHUi, TPOEKTOB,
WCCJIEIOBAHUM U JP.

Pe3ynbTaTel
o0Oy4deHus mo DopMBbI KOHTPOJIS
JUCITUTIITNHE

HanmeHnoBaHMEe TeMBI
(pa3znena)

YueHue o KJIeTKe I1.1-I1.6 BrinosnHeHne MHAMBUAYAIBHOTO
[IPOEKTA, IIPE3EHTALNM,
BBIITOJIHCHHE MPAKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TIOKJIA]T

Opranusm. PasmHooxenne u I1.1-I1.6 BrinosHenne MHIUBUAYAIBHOTO
WHJIMBHU1yaJIbHOE pa3BUTHE MIPOEKTA, MIPE3EHTALINH,
OpraHu3MOB BBIIIOJTHCHHE MPAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]]

OCHOBBI TEHETUKH U CEJIEKIINH IT.1-11.6 BrimonHenne MHIMBUYaTbHOTO
[IPOEKTA, MIPE3EHTALINM,
BBITIOJTHEHUE MIPAKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIAJL

[Ipoucxoxaenue u  pa3BUTHE I1.1-I1.6 BrinosHeHne MHIUBUAYAIBHOTO
AKUZHU Ha 3emuie. IIPOEKTA, MIPE3EHTALNH,
DBOJIOIMOHHOE YYEHUE BBIIIOJIHEHHE MPAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHNUE, JOKIA]

[IpoucxoxaeHue yenoBeka I1.1-I1.6 BrinonHeHne MHIUBUAYAIBHOTO
MPOEKTA, Mpe3EHTalNH,
BBITTOJTHEHHE MPAKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]]

OCHOBBI PKOJIOTHH I1.1-11.6 BrinosHenne MHIUBUAYATIBHOTO
MPOEKTA, MIPE3EeHTALINH,
BBIIIOJTHEHHE MPAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]]

buonunka I1.1-I1.6 BrinosHenne MHIUBUAYAIBHOTO
MPOEKTA, MpEe3EHTALNM,
BBITTOJTHCHHE MPAKTUYECKUX
paoor, YCTHBIN orpoc,




TECTUPOBAHUE, JOKIA/

OO01mmas 1 HeopraHu4YecKasi XUMUS I1.1-I1.6 BrinosHenne HHANBUIYaTIbHOIO
MPOEKTA; MIpe3eHTAlINH;
BBITTIOJTHEHHC MPAKTUYECKUX
pabor; YCTHBIN OIpoc;
TECTUPOBAHUE

Opranuyeckasi XuMust I1.1-I1.6 BrinosHenne HHAMBUIYaIbHOTO
[IPOEKTa; IIPE3CHTALINH;
BBIIIOJIHEHHE MPaKTUYECKHUX
pabor; YCTHBIN OIIpOC;
TECTUPOBAHUE

PesynbraTel cpaun audepeHuupoBaHHOTO 3adeTa OICHUBAIOTCS M0 IIKale
«OTIIMYHO», «XOPOLIO», «YIOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHO.

OneHKa «OTIMYHO» BBICTABISIETCA O0y4YarOMIEMYCs, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI NPOTPAMMHBIA MaTE€pUall, MPOSBISECT 3HAHUE OCHOBHOM M JIOMOJHHUTEIHLHOU
JUTEPATypbl, TPAMOTHO, JIOTUMECKA CTPOMHO M apryMEHTHMPOBAHO M3JIAraeT MaTepuall,
JAeT HCYEPIIBIBAIOIIME OTBETHl HA IIOCTABJIEHHBIE BONPOCHL. B oTBeTe TECHO
YBSA3BIBAETCS TEOPUsSI C NPAKTUKOW, MPU ATOM OOydarOUIUiics HE 3aTpyIHSETCA C
OTBETOM IpU BUJOU3MEHEHUU 3a/laHHsl, CBOOOJHO CHPABISIETCS C MPAKTHYECKHUMH
3a1aHUSIMH.

OneHka «XOpoOILIO»  BBICTABISIETCS  OOydYaroIIeMycsi, TBEPJAO  3HAIOIIEMY
[IPOTPaMMHBIM MaTepuayl, KOTOPBbIM H3JIaraer €ero rpaMOTHO M II0 CYIIECTBY, HE
JOIyCKAeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MPABUIBLHO NMPUMEHSET
TEOPETUYECKUE TIOJIOKEHUs IIpU PELICHUM IPAKTUYECKUX BOIIPOCOB M 3a1ay, HE
HCIIBITBIBAET 3aTPYAHEHUHN C OTBETAMH HA BOIIPOCHI.

OrneHka «yIOBJIETBOPUTENIBLHO» BBICTABISETCS O0yYarolieMycsi, KOTOPbIM HMeeT
3HaHUSA TOJIBKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTajed, JOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPAaBWIbHbIE (POPMYIMPOBKH, WCIBITHIBAET 3aTPyAHEHUS
P BBIMOJHEHUU PAKTUYECKUX Pa0OT.

OueHka «HEYAOBIETBOPUTENIBHO» BBICTABISIETCS OOYy4YaroOIIEMYCs, KOTOPBIA He
3HAET 3HAYUTEIBHOM 4YacTH NPOTrPaMMHOIO MATEPHUAA, JIOIYCKAET CYIIECTBEHHBIC
OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHEHUSIMU BBINOJIHSAET MPAKTHUYECKUE
paboTHI.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomonHeHus U u3MeHeHus K pabodeit nmporpamme Ha 2023-2024 y4yeOHbIi T 110
mucruonHe [100.01  EctecTBo3HaHWe: B paszien YCIOBUS pead3aliui  ydeOHOU
auctuIUIiHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOH TUCIUTLUINHBI) BHECCHEI
M3MEHEHHUS B CIIMCOK OCHOBHOM M JAONOJHUTEIbHOMN JTUTEPATYPHIL.

JlonoTHeHNUs ¥ W3MEHEHHsI B pabodeil mporpamMmMe OOCYKIeHbl Ha 3acedaHuu
[TLK ecTecTBEeHHOHAYYHBIX JHCHUILINH.

«30» aBrycta 2023 r. (mpoTtokoia Ne 1)

[Mpencenarens ITLK ﬁf/ /Cmupaosa JI.H./




JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomoyHeHus1 ¥ U3MEHEHus K paboueil nmporpamme Ha 2024-2025 yueOHBIN T0OA 1O
mucruuinae  [100.01  EctecTBo3HaHWe: B pasznen YCIOBUS pean3alui  yaeOHOU
auctuIUInHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOM TUCIUTLINHBI) BHECCHEI
M3MEHEHHUS B CIIMCOK OCHOBHOM U JAONOJHUTEIbHOMN JTUTEPATYPHIL.

JlononHeHus 1 u3MeHeHus B paboueit mporpamme o0cykaeHbl Ha 3aceqanuu [TLK
€CTeCTBEHHOHAYYHbIX JHCIUILINH.

«30» aBrycta 2024 r. (mpotokoa Ne 1)

[Ipeacenarens I[TIK &/ /Cmupnosa JI.H./



