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COJIEP)KAHME

AHHOTALMS

OBILAS XAPAKTEPUCTUKA YUYEBHOU JUCIUTUIMHBI

CTPYKTYPA U COJIEPYKAHUE VUEBHO! JUCHUTUTAHEI

VCJIOBUS PEAJIM3ALIMU YUYEBHON JIMCLUTUIUHBI

. KOHTPOJIb M OILEHKA PE3VJILTATOB OCBOEHMSI VYEBHOM
JIACLIATITAHEI
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1. AHHOTALIUS

Pabouas nmporpamma yueOnoit auciuiummasl [100.01 EctecTBo3Hanue siBhsieTcs
YacThI0 MPOrPaMMbl  IMOATOTOBKM  CIIEIMAJIUCTOB CPEIHET0 3BEHA  CPEIHETO
po¢eCCUOHATILHOTO o0pa3oBaHUs 1o CIIEIIUAIBHOCTH 11.02.15
NHpokOMMYyHUKAITMOHHBIE  CETM W CUCTEMBbl  CBSI3M, BXOJUT B  IUKI
001eo0pazoBaTenbHOM MOATOTOBKY B peanu3yeTcs B 1 u 2 cemecTpe.

OcHOBOI1 coaepkaHus y4eOHOU TUCUUIUIMHBI EcTeCTBO3ZHAHME SIBISIETCS 3HAHUE

— BOXHEUIIMX XUMHYECKUX TMOHSATHN: BEIIECTBO, XMMHUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIBHBIE aTOMHAas M MOJIEKYJISIpHAsg MacChl, WOH, aJIOTPOIMS,
U30TOIbI, XHUMHYECKasl CBfA3b, DJIJIEKTPOOTPULATEIBHOCTh, BAJIEHTHOCTb, CTENEHb
OKHUCJICHHS, MOJIb, MOJISIpPHAsi Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO  CTPOEHHUs, PacTBOPHI, DJEKTPOJIUT U HE  DIIEKTPOJIUT,
AJIEKTPOJINTUYECKASL JUCCOLIMALINS, OKHUCIUTEIb W BOCCTAHOBUTEINb, OKHUCICHHUE W
BOCCTAHOBJICHHE, TEIJIOBOM A EKT peakiuu, CKOPOCTh XUMHUYECKON peakiluw,
KaTajin3, XMMUYECKOE PaBHOBECHE, YTIJIEPOJHBIM CKeNeT, (PYyHKIMOHAJIbHAS TPYIIa,
M30MepHsi, TOMOJIOT U,

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

— OCHOBBI TE€OPUM  XUMHHM: XUMHYECKOW  CBS3U,  DJIEKTPOJIUTHYECKOU
JUCCOLIMALINY, CTPOCHUS OPTaHUUYECKUX COCAUHCHUM;

— Ba@XHEHUIIMX BEIIECTB U MAaTEPUAIOB. OCHOBHBIE METAJUIbI M CILUIABBI; CEpHasl,
COJIsSIHAsI, @30THAsI U YKCYCHAasl KMCIIOTBI; IIeJI0YH, aMMHaK, MUHEpPaJbHbIE yI00peHMUs,
METaH, 3TUJIEH, alleTUJIeH, OEH30JI, 3TaHOJ, )KUPbI, MbLIA, TJIIOK03a, caxapo3a, Kpaxmal,
KJIETYaTKa, OCJIKH, UCKYCCTBEHHbBIC U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, TIJIaCTMACCHI;

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

— MCTOPHUU Pa3BUTHUSI COBPEMEHHBIX MPEACTABICHUHN O dKUBOU IPUPOJIE;

— BBIJAIOIIUXCS OTKPBITUM B OMOJIOTHYECKON HAyKe, poJid OUOJIOTHYECKON HAYKH
B (opMHpOBaHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpA; MeETOoAax
HAy4YHOT'O TTO3HAHUS,

YyMeHue:

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

— ONpPEAENHATh: BAJICHTHOCTh U CTEICHb OKHUCIICHUS] XUMHUUYECKHUX 3JIEMEHTOB, THI
XMMHUYECKOU CBSI3U B COEAUHEHUSX, 3aps/l HOHA, XapaKTEP Cpelbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCIUHEHUW, OKHUCIUTEIb M BOCCTAHOBHUTEJb, MPHUHAMJIC)KHOCTH
BEIIECTB K Pa3JIMYHBIM KJIaCCaM OPTaHUYECKUX COCAUHECHUN;

— XapakTepu30BaTh: JJIEMEHThl MaJbIX MEPUOJOB MO HUX TMOJOKEHUIO B
nepuoandeckon cucreme . . Menzaeneena; o01me XMMUIECKHUE CBOMCTBA METAJIIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKUX W OPraHUYECKUX COCIMHEHHU;
CTPOEHHUE U XMMHUUYECKHUE CBOMCTBA U3YUEHHBIX OPTAHUYECKUX COCANHEHUN;

— 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 XWUMHUYECKUU DJKCIIEPUMEHT II0 PACHO3HABAHUIO BAXKHEHIINX
HEOPraHMYECKHUX U OPTaHUYECKUX BEUIECTB;

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

— WCIIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHU i1 00pabOTKM U Tepeaadu
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 WU HAa MPOU3BOJCTBE; OMPEIEICHUS BO3MOKHOCTU
MPOTEKAHUSI XMUMHUYECKUX TMPEBPAIICHUN B Pa3UYHBIX YCIOBUAX U OIEHKH HX
MOCJIEACTBUM; DKOJOTHYECKH T'PAMOTHOIO IMOBEACHUS B OKPYXAIOIIECH Cpelie; OLCHKU
BIIMSIHUSL XUMUYECKOTO 3arpsi3HEHUS] OKPYXKAIOIIEH Cpelbl Ha OpraHu3M 4YejoBeKa U
JPYTHE KUBbIE OPTaHU3MBbI; 0€30MaCHOTO OOpalieHuss ¢ TOPIOUYUMH U TOKCHUYHBIMU
BEILIECTBAMH, JAOOPATOPHBIM OOOpPYAOBAaHHEM; MPUTOTOBIICHUS PACTBOPOB 3aJIaHHOMN
KOHIIGHTpAlluu B OBITY M Ha TMPOU3BOJICTBE, KPUTUYECKOW OLIEHKH JTOCTOBEPHOCTHU
XUMHUYECKON HH(POPMAIINH, TOCTYAIONICH U3 Pa3HbIX HCTOYHUKOB,;

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

— ONpeNensaTh JKUBbIE OOBEKTHI B TNPUPOJE; MNPOBOJUTH HAOMIOJAEHUS 3a
AKOCUCTEMAaMHU C LIEJIbI0 UX OMUCAHMS U BBISIBJICHUS] €CTECTBEHHBIX U aHTPOIOTEHHBIX
W3MEHCHMI;

— HaxOJIUTh U aHAJM3UPOBATH MH(GOPMAIIUIO O KUBBIX O0BHEKTAX;

— WCIONB30BaTh MPUOOPETEHHbIE OWOJIOTMYECKHE 3HAHWS W yMEHUA B
MOBCEIHEBHOM JKU3HU JIJIs1 OLIEHKU TOCJIEICTBUI CBOCH JeATeNbHOCTU (M ACATEIbHOCTH
IpYTUX JI0JIel) O OTHOIICHHIO K OKpY)Karouled cpele, 3[0pOBbI0 APYTHX JIOJAEH U
COOCTBEHHOMY 3/I0POBBIO.

ConepxaHue TUCHUILUIMHBI BKIIOYAET U3YUEHUE CICAYIONIUX TeM (pa3aesioR):

Paznen: O6mias u HeopraHu4Yeckasi XUMHUs.

1. OcHOBHBIE MOHSITHS U 3aKOHBI XUMHUHU

2. Tlepuonnueckuii 3akoH U llepuoguyeckas cucteMa XUMHUYECKHX DJIEMEHTOB
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 Xxummus.

1. OcHOBHBIEC TIOHSTHS OPTAaHMYECKON XWMHHM U TEOPUSI CTPOCHUSI OPraHUYECKHUX
COEIMHEHUM.

2. YTIeBoJopoabl U UX MPUPOIHBIE HICTOYHUKHU.

3. Kucnopoaconep:xaiiyue opraHuyeckie CoeMHEHUSI.

4. A3zotcojepikallue opraHudeckue coenuHenus. [lomumepst.

Nogkow



Paznen: buonorus.

YueHue o KIIeTKe.

Opranusm. Pa3aMHOKEHUE U MHAMBUAYAIBHOE PA3BUTHE OPTAHU3MOB.
OCHOBBI T€HETHUKU U CEJIEKIINH.

[IpoucxoxieHre U pa3BUTHUE )KU3HHU HA 3eMiie. DBOIIOLHOHHOE YUYEHHUE.
[Ipoucxox1eHHe YeI0BEKa.

OCHOBBI 3KOJIOTHH.

. buonuka.

O6mmit 00beM y4eOHOW Harpy3Kd MO JUCHHIUIMHE cocTaBimsieT 114 wdacos,
Harpyska BO B3aUMOJICHCTBHH ¢ npenoaasaresieM - 114 gacos.

Tekyumuii KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B MPOLECCE MPOBEACHUS
MPAKTUYECKUX 3aHSATUA U OOECIEUMBACT OLICHMBAHME XOJa OCBOCHUS JIUCLUILIAHBI.
@opMbl  TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBIM OMPOC,
BBITIOJIHEHUE TMPAKTUYECKUX PabOT, 3ammrTa OOy4aroUMMUCA WHIUBHUIYaTbHBIX
3a1aHUM, IPOEKTOB, UCCIEIOBAHUN U JIp.

dopMa pOMEKyTOUHOM aTTecTanuu — quddepeHInpoBaHHbBIN 3a4eT.

NoakowdE



2. OBIIIAS XAPAKTEPUCTUKA YUEBHOM JUCHUITINHBI
2.1. MecTO AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHENHATHCTOB
CcpeHero 3BeHa

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

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

Conepxxanne mporpammbl  yueOHOUW muctuminabl  [100.01  EctecTBO3HaHUE
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
XUMHUHU B CO3JaHUN COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHUHBI MUDPA;

- pa3BUTHE Yy OOy4YalOmMMXCSd YMEHHUM pa3nuuarh (akThl U OLIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJAETh MX CBA3b C KPUTEPUAMH OLEHOK M CBSI3b KPUTEPUEB C
OTIpE/ICNICHHONW CUCTEMOW LIEHHOCTEH, (hOpMYyIIMpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3ULINIO;

- IproOpeTeHre 00yJaroMMHUCS OTbITa PA3HOOOPA3HON eI TeIbHOCTH, TO3HAHUS
M CaMOIO3HAaHMS; KIIIOYEBBIX HAaBBIKOB, HMMEIOIIMX YHHMBEPCAIbHOE 3HAYEHHUE IS
Pa3JIMYHBIX BUJIOB JCSATEIBLHOCTH (HABBIKOB pELICHUS] MPOOJeM, MPUHSITHUS PELICHUM,
MOMCKa, aHaiau3a U o0pabdOTKM MH(POPMALMH, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB
U3MEPEHU, COTPYJHUYECTBA, 0€30MaCHOr0 OOpAaIllEHUs C BEIIECTBAMU B TOBCEHEBHOMN
KU3ZHU);

- moJiyueHue (PyHIaMeHTaIbHBIX 3HAHUM O OWOJOTUYECKUX CUCTeMax (KJIEeTKa,
OpraHu3M, TOMYJISIUSA, BHUJA, DKOCHUCTEMA);, WCTOPUM PA3BUTHUS COBPEMEHHBIX
MIPEACTABJICHUIN O KUBOU MPUPO/JIC, BHIAIOIINXCS OTKPHITHSIX B OMOJOTUYECKON HAYKE;
poJii OMOJIOTMYECKOW HayKd B (POPMUPOBAHMHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA; METOIAX HAYYHOTO [TO3HAHUS;

- OBJIAJICHUE YMEHHSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMONOTUYECKNX 3HAHUW B  TMPAKTUYECKOM  JEATETbHOCTH  JIIOJEH, pa3BUTHHU
COBPEMEHHBIX TEXHOJIOTHI; OINpEACNATh KUBbIE OOBEKTHI B MPHUPOJE; MPOBOJUTH
HaOIIOACHUS 32 SKOCUCTEMaMHU C LEJIbI0 UX ONMHUCAHMS W BBISABICHHS €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX H3MEHEHMM; HaXOAUTh W aHAJIM3UPOBATh HHOOPMAIUIO O >KUBBIX
00BEKTaX;

- pa3BUTHUE I[I03HABATEJILHBIX HWHTEPECOB, HWHTEIJICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM oOOydarommxcsi B MPOIECCe U3YYeHUs OUOJOTHYECKUX —SIBJICHUM;
BBIJIAIOLIUXCS TOCTHKEHUH OMOJIOTHH, BOIIECAUIMX B OOIIEUETIOBEYECKYIO KYIbTYPY;
CJIO’KHBIX U MMPOTUBOPEUYMBBIX MyTEH Pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3TJISAIOB, UJICH,
TEOpUH, KOHUEMUHM, TUIOTEe3 (O CYIIHOCTA M MPOUCXOXKICHUM >KU3HU, YETIOBEKAa) B
X0/1e pPabOThI ¢ Pa3TUYHBIMA UCTOYHUKAMU WH(POpMAITUK;

- BOCTHTAaHHWE YOEKICHHOCTH B HEOOXOIWMOCTH TO3HAHUS >KUBOWU TPHUPOIHI,
HEOOXOJUMOCTH PAIMOHAIBHOTO MPUPOJIOTOIb30BaHUS, OEpPEKHOTO OTHOIIECHUS K
MPUPOJIHBIM pecypcaM M OKpY’Karollel cpenie, COOCTBEHHOMY 3/10pPOBbIO; YBaXKEHUS K
MHEHHUIO OTMOHEHTA MIPHU 00CYKIEHUN OMOJIOTUYECKHUX TTPOOIIeM;



- UCIIOJIb30BAaHUE MPUOOPETEHHBIX OHOJIOTMYECKUX 3HAHUM U yMEHWH B
MOBCEAHEBHOM U3HU JIJIs1 OLEHKH MOCJIEICTBUNA CBOEH JESITENIbHOCTH (M NEATETbHOCTH
JIpYTUX JI0JIel) 0 OTHOIICHHUIO K OKpYXKAroIIel cpelie, 3/0pOBbI0 APYTUX JIOJEH U
COOCTBEHHOMY 3/I0pOBbIO; O00OCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00eBaHUM, OKa3aHWE TMEepBOM IMOMOINM TMpU TpaBMax, COOJIOJECHHE MPaBUII
MOBEACHUS B IPUPOJIE. ).

OcBoenne coxaepxanus yueOnor mucrumummasl  [100.01  EctecTBOo3HaHmE
o0ecrieunBaeT JOCTUKEHUE CTYJEHTAMHU CIICIYIOIINX PE3YIbTAaTOB:

® JINYHOCTHBIX:

JI1 - ycTOWYMBBIA MHTEPEC K UCTOPUM U JTOCTUKEHUSM B 00JACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTHU 32 POCCUMCKNUE €CTECTBEHHbBIC HAYKHU;

JI2 - TOTOBHOCTH K MPOJOHKEHHIO 00pa30BaHHUs, MOBBIIMICHUIO KBaTU(UKAIIUU B
n30paHHOI MpodecCHOHATBHOM NEATETLHOCTH C UCIOJIh30BAaHUEM 3HAHUN B 00JACTH
€CTECTBEHHBIX HAYK;

JI3 - O0ObEeKTUBHOE OCO3HAHHWE 3HAYUMOCTHM KOMIIETEHIIMM B oOjactu
€CTECTBEHHBIX HayK JUIs 4YelloBeKa M  0O0IlecTBa, YMEHHE HCIOJb30BaTh
TEXHOJIOTUYECKUE JOCTIKEHUS B OOJACTU XUMHU, OHWOJIOTUU JJIS TOBBIIICHUS
COOCTBEHHOI'0 HWHTEJUJIEKTYaJbHOTO pPa3BUTUA B BBIOpAaHHOM mpodecCuoHaATbHON
NEATEIbHOCTH;

JI4 - ymeHue mpoaHAIM3UPOBATh TEXHOTEHHBIC TMOCIEACTBUS JJISI OKPYKAIOIIECH
cpenibl, OBITOBOM U MPOU3BOACTBEHHOM JIEATEITLHOCTH YEJIOBEKA;

JIS - rOTOBHOCTH CaMOCTOSTEIBHO IO0OBIBATH HOBBIE 19 Cce0s €CTECTBEHHO-
Hay4HbIE 3HAHUSI C UCTIOIB30BAHUEM JIJIsl 3TOTO JOCTYITHBIX HCTOYHUKOB MH(MOPMAIIHH;

JI6 - yMeHuHe yIpaBisATh CBOEW IO3HABATEIBLHOW JACSTEIbHOCTHIO, IMPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS,

JI7 - yMeHHe BbICTpaWBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIIEHUSI B KOMaHJE MO
penieHno o0IKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS;

® MeETanpeIMETHBIX:

M1 - oBianeHue yMEHHSIMH W HAaBbIKAMHU PA3JIMYHBIX BHUJIOB IMO3HABATEIBLHOU
NEATEIbHOCTH I U3YUYEHHS PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOIO MUPA;

M2 - mnpuMeHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOJICHHS, HAYYHOIO
AKCIIEPUMEHTA) JJIi WU3YyUYCHHUS Pa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpaA, C KOTOPHIMH BO3HUKAET HEOOXOJIUMOCTHb CTAJIKUBATHhCS B MPO(eCcCHOHATBHON
ctepe;

M3 - ymMeHHe OnpeAenaTh 1edu U 3a7a4u JAesTeIbHOCTH, BEIOMpPATh CPEeCcTBa NI
UX JOCTH>KCHUS Ha MPAKTHUKE;

M4 - ymeHue UCOIb30BaTh PA3IMUYHbIE UCTOYHUKH ISl IOJTYYEHUS] €CTECTBEHHO-
HaydHOW WHMOpPMAIMU ¥ OICHUBaTh €€ JIOCTOBEPHOCTh JUIsl  JIOCTHIKCHUS
MIOCTABJICHHBIX LIETIEH U 3a/1ay;

® [PEIAMETHBIX:

I11 - cdopMupoBaHHOCTh MPEACTABICHUH O IEJIOCTHOW COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KApTHHE MHpA, NPUPOJE KAK €IUHOM LIEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M Y€JIOBEKa, NPHUPOABl W OOIIECTBAa, MPOCTPAHCTBEHHO-BPEMEHHBI X
MacmTabax BceneHHOM;



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

I13 - copmMupoBaHHOCTh YMEHHS MPUMEHSATh €CTECTBEHHO-HAYYHbIC 3HAHUS IS
OOBSCHEHHS]  OKPY’KAIOIIMX  SIBJICHHWM, COXpaHEHUsI  370pOBbs, OOECICUCHUS
0€e30MacHOCTH  JKM3HEACSATEIbHOCTH,  OEpEeKHOr0  OTHOUIEHUS K  TPHUPOJE,
PAllMOHAJIBHOTO TPUPOJIONOIB30BAHUS, @ TAKXKE BBIMNOJHEHUS POJIM TPaMOTHOIO
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;

[I5 - BmameHWe NOHATUMHBIM aNNapaTOM €CTECTBEHHBIX HAYK, IMO3BOJISIOIIAM
M03HaBaThb MHp, Y4acCTBOBaTh B JHUCKYCCHUSIX IO E€CTECTBEHHO-HAYYHBIM BOIPOCAM,
UCIIOJIb30BaTh PA3IMYHbIE WCTOYHUKUA HHGOPMAIMKU JUISI MOATOTOBKA COOCTBEHHBIX
paboT, KPUTHUYECKU OTHOCHUThCS K coobmenusm CMU, coxmepxammm 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, CPABHHBATh OILIEHOYHBIE BBIBOJbI, BUAETh WX CBSI3b C
KPUTEPHUSIMU OLIEHOK U CBS3b KPUTEPHUEB C ONPEIEICHHON CUCTEMOW LIECHHOCTEMN.



3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIIUITIJIUHBI
3.1. O0bem y4eOHOM TUCHHUIIIMHBI U BUAbI Y4e0HOIl padoThI

N Oo0bem B
Bun yueOHo# padoThI
yacax

O0beM yueOHOoI THCHUTITHHBI 114
CymmapHasi yueOHasi HAarpy3Ka BO B3aUMO/IeiiCTBHM € NpenojaBaTeemM 114

B TOM YHUCJIC:

JIEKLIUA 84
nabopaToOpHbIC 3aHATHS -
MPAKTUYECKHUE 3aHATUS 30

KOHTPOJIbHBIE pabOTHI

KypcoBas paboTa (IIpoeKT)

ITpomexyrounas artectanus B popme nuddepeHmpoBaHHOro 3auera




3.2. TemaTudyeckuii mjian u coaep:xkanue yaeoHoii gucuuninabl [100.01 EcrecTBo3HAHUE

Coaep:xanue yueOHOro MaTepuasa, JjaboparopHblie padoThl M NPAKTHYECKHE O0bem YpoBennb
HaumeHoBaHue pa3iesioB M TeM
3aHATHS, CAMOCTOSITeIbHAasI padoTa 00y4aromuxcs 4acoB OCBOCHHUA
1 2 3 4
BBenenue Conep:xaHue y4yeOHOro MaTepuasa 2
1 | Hayunsle MeTOABl MO3HAHUS BEIIECTB W XUMHUYECKHX sBICHUU. Pounb
HKCIIEPUMEHTA U TEOPUU B XUMHUU. MOAEIMPOBaHNE XUMUYECKUX ITPOLIECCOB.
Ilenu u 3a7aun U3y4EHUsI XUMHUH.
Pazjnen 1. O0masi u HeopraHuyeckasi XUMHS. 30 2
Tema 1.1. OcnoBHble mnoHATHA U | Coaep:kaHue y4eOHOT0 MaTepuaJia 2
3aKOHBI. 1 | OcHOBHBIC TTOHATHUS U 3aKOHBI XUMUHU.
2 | PacuerHble 3aauyu Ha HAXOXKJEHHE OTHOCUTEILHON MOJIEKYISIPHOM Macchl,
OIpeJIeJIEHUE MacCOBOM J10JIM XMMHUUYECKHUX 3JIEMEHTOB B CJI0KHOM BELLIECTBE.
Tema 1.2. Ilepuoguueckuii 3akoH u | CoaepxaHue y4eOHOro MaTepuaJia 2 2
Ilepnoanueckas cucrema | 1 | Ilepuonuueckuii 3akon J[.1. Menzaeneesa u ctpoeHue aroma.
XUMHYECKUX 3JIEMEHTOB ..
MenzeneeBa 1 CTpOEHUE aTOMa.
Tema 1.3. CtpoeHue BemiecTna. Conep:xaHue yueOHOro MaTepuaJa 2 2
1 | Buasl XUMHUYECKON CBS3H.
2 | Yuctele BenecTBa U CMeCH. J[MCTIEpCHBIE CHCTEMBI.
Tema 1.4. Boma. PacrtBopsl | Cogepaanue y4eOHOro MaTepuaJia 2 2
DNEeKTPOIUTHYECKAS AUCCOLUALIMS. 1 | Bona. PactBopsl. PacTBOpenue.
2 | DAeKTpoIUTHYECKAs TUCCOIHAIINS.
IIpakTHyeckue 3aHATHSA 2
1 ‘ ITpuroToBneHne pacTBopa 3aJaHHOW KOHIICHTPAIIUH.
Tema L.5. Knaccuduxanus | Cogep:kanue y4eGHOro MaTepuasia 2 2
HEOpraHW4yeckux coeauHeHnid U ux | 1 | OKCHIBI M MX CBOMCTBA.
CBONCTBA. 2 | OcHOBaHUS M UX CBOMCTBA.
3 | KucioTsl u ux CBOMCTBA.
4 | Conu u ux cBOMCTBA.
IIpakTHYecKHe 3aHATHS 4




Conep:xanue y4ye0HOro MaTepuasa, JadopaTopHble padoThl M MIPAKTHYECKUE Oo0bem YpoBeHb
HaumeHoBaHue pa3iesioB U TeM
3aHAITHS, CAMOCTOSITEIbHASA padoTa 00y4aroUuxcs 4acos OCBOCHMS
1 2 3 4
1 | Pemenwue 3aau Ha IOTyYeHHE U PACTIO3HABAHUE BEILECTB.
Tema 1.6. Xumuueckue peakuuu. Coaeprxkanue yueOHOro MaTepuaJa 4 2
1 | OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC PEAKIUH.
2 | DHepreTrka XUMUYECKUX PEaKIUil.
3 | CKOpOCTh XMMUYECKHUX PEaKIHii.
4 | O6paTUMOCTh XUMUUYECKUX PEAKIIUA.
IIpakTHYecKne 3aHATHS 4
1 ‘ Pemenne 3a1a4 Ha CKOPOCTh XUMUYECKUX PEAKIUN.
Tema 1.7. MeTasibl 1 HEMETAJUIbI. Conep:xanue y4eOHOro MaTepuaJia 2 2
1 | O6mas xapaktepuctuka MetamioB. Cioco0bl MX HOJTY4YEHUS.
2 | O6mas xapaktepuctuka HemeramioB. CriocoObl HX TIOTyUYSHUS.
IIpakTHYecKHe 3aHATHA 4
1 | [Tonyuenue, cobrpanue 1 pacio3HaBaHUE ra3oB.
2 | Pemenue sKcriepuMEHTAIbHBIX 33/1a4.
Pa3nes 2. Opranuyeckast XMMHUS. 45 2
Tema 2.1. OcHoBubie mnoHATHA | CogepaaHue Y4eOHOI0 MaTepuaJia 4
opranudecko xumuu U Teopud | 1 | [Ipenmer opraHUYecKOi XUMUH.
CTPOECHHS Opranu4eckux | 2 | Teopust cTpoeHus opraHndeckux coequneHnii A.M. bytneposa.
COEJTMHEHM.
Tema 2.2. VYrneBomopoabsl u wux | CogepxaHue y4eGHOro MmaTepuasia 14 2
IIPUPOIHBIE HCTOYHUKH. 1 | Ankansl.
2 | llmxiroankaHsl.
3 | ATKeHBI.
4 | JlueHsl ¥ KaydyKH.
5 | ATKUHBL
6 | ApeHsl.
7 | IlpupoaHble HCTOYHUKH YTIJIEBOJOPOJIOB.
IIpakTHyeckue 3aHATHSA 6




Conep:xanue y4ye0HOro MaTepuasa, JadopaTopHble padoThl M MIPAKTHYECKUE Oo0bem YpoBeHb
HaumeHoBaHue pa3iesioB U TeM
3aHATHSA, CAMOCTOSITEIbHAsl padoTa 00y4arommxcst 4acoB OCBOEHHS
1 2 3 4
Pacuernble 3amaun. HaxoxkaeHue MonekymnspHOH (opMyisl razoodpa3zHoro
1 | yrmeBogoposa mo €ro IUIOTHOCTM W MAacCOBOW JOJ€ 3JIEMEHTOB WIH IO
IPOAYKTaM CrOPaHHUS.
Tema 2.3. Kucnopoacoaepxamue | Cogepaanue yaeGHOro MaTepuasia 11 2
OpPraHUYeCKUe COCIUMHEHMS. 1 | OnHOaTOMHBIE U MHOTOAaTOMHBIE CITUPTHI.
2 | denou.
3 | Anpaerunsl.
4 | KapOOHOBBIC KHCIIOTHI.
5 | Cnoxnble 3)UPBHI U KHUPHI.
6 | YriueBonasl.
Tema 2.4, Azotconepxamme | Coaep:kanue y4eOHOr0 MaTepuasia 6 2
OpraHuyYecKue coenuHeHus. | 1 | AMHHBIL
[Tonumepsr. 2 | AMUHOKHCIIOTBI.
3 | benku. buonoruyueckas poiab OEIKOB.
IIpakTHyeckune 3aHATHSA 4
1 | PacuetHble 3a1aun. Haxox1eHHe MacCOBOIT 10JTH BENIECTBA.
Pa3nes 3 buoJorus. 35
Beenenne. Copep:xaHue yueOHOI0 MaTepuaja 1
1 | O6bexT u3ydeHus — kuBas npupoza. [Ipu3Haku KUBBIX OpPraHU3MOB U HUX
MHOrooOpasue. YpOBHEBas OpraHU3alys >XUBOW NPUPOABI U HBOIIOLMAL
Metoapl mo3HaHUS KUBOM mMpupoabl. OOIIKe 3aKOHOMEPHOCTH OHOJIOTHH.
Ponp Ouonornu B (GOPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHHBI MUPA U TIPAKTUIECKOH JIESTEILHOCTH JIIOJCH.
Tema 3.1. YueHne o KieTke. Coaep:xkanue y4eOHOro MaTepuaa 4 2
1 | Xumnyeckast OpraHA3anus KIETKH.
2 | CtpoeHne U GyHKIUH KICTKH.
3 | OOMeH BemecTB W MPEBpAICHHE YHEPTHUHN B KIIETKE.
4 | dKuzHeHHBII LUKI KJIETKH.
1

IIpakTuyeckue 3aHATHSA




Conep:xanue y4ye0HOro MaTepuasa, JadopaTopHble padoThl M MIPAKTHYECKUE Oo0bem YpoBeHb
HaumeHoBaHue pa3iesioB U TeM
3aHATHSA, CAMOCTOSITEIbHAsl padoTa 00y4arommxcst 4acoB OCBOEHHS
1 2 3 4
1 | Pemenue 3anau «HyKk/IeHHOBBIE KHCIIOTED.
Tema 3.2. Opranusm. Pasmuoxenue u | Conep:kaHue yueOHOro matepuasa 4 2
VHIUBHyaJIbHOE passutHe | 1 | PasMHOXXEHUE OpraHU3MOB.
OpraHHM3MOB. 2 | nguBuayanpHOE pa3sBUTHE OPraHU3MOB.
Tema 3.3. OcHoBel reHetuku U | Cogep:kaHue y4eOHOT0 MaTepuasa 6 2
CEJIeKIINH. 1 | OcHOBBI y4eHUS O HACJIEACTBEHHOCTH M M3MEHYHBOCTH.
2 | 3aKOHOMEPHOCTH N3MEHYNBOCTH.
3 | OCHOBBI CeleKIINH PACTEHUH, )KUBOTHBIX U MUKPOOPTaHH3MOB.
IIpakTHyeckue 3aHATHA 2
1 | CocraBieHne NPOCTEHIIMX CXEM MOHOTHOPHIHOTO U  JTUTHOPHIHOTO
CKpEIBAHMUS.
Tema 3.4. Ilpoucxoxnenue u | Coaep:kaHue y4eOHOro MaTepuaa ) 2
pasutue  kM3HM  Ha  3emise. | 1 | [IpoucxoxaeHHe U HauyaJIbHBIE ITAIbl PA3BUTHSI )KU3HU Ha 3eMIIe.
OBOJIIOLIMOHHOE YYEHHUE. 2 | Vcropus pa3BUTHsI 9BOTIONMOHHBIX UAEH.
3 | MUKpO3BOJIIOIMS 1 MAKPO3BOIFOIIHSL.
IIpakTHyeckue 3aHATHA 2
1 | 3anonnenue Tabauubl «lIpucnocoOneHne OpraHu3MoOB K pPa3HBIM cpenam
oOUTaHUS Y.
Tema 3.5. IIpoucxoxaenue uenoseka. | Conep:kaHue yueOHOro Mmarepuasa 2 2
1 | Antponorenes. UenoBeueckue pachl.
Tema 3.6. OCHOBBI SKOJIOTHH. Conep:xaHue yueOHOro MaTepuasia 6 2
1 | Okomoruss — Hayka O B3aMMOOTHOIICHHUSX OPraHU3MOB MEXAYy COOOW u
OKPYKAIOIIEH CpeIou.
2 | buocdepa — rimobanbHast SKOCHCTEMA.
3 | buocdepa u yenoBek.
IIpakTHyeckune 3aHATHSA 1
1 | Pemenne sKomOrnyecKnx 3a1ad.
Tewma 3.7. buoHnka. Cojaep:xkaHue yueOHOIro MaTepuaJa 1 2

1 | BroHMKA KaK OJHO M3 HAIPABICHUH GHONOTHH U KHOEPHETHKH.




Conep:xanue y4ye0HOro MaTepuasa, JadopaTopHble padoThl M MIPAKTHYECKUE Oo0bem YpoBeHb
HaumeHoBaHue pa3iesioB U TeM
3aHATHS, CAMOCTOSITeIbHAasI padoTa 00y4aomuxcs 4acoB O0CBOEHUS
1 2 3 4
JAuddepenunpoBanHblii 3aueT 2
BCET'O 114




IIpuMepHBbIe TEMbI HHAUBUAYAJBHBIX NPOEKTOB MO Y4eOHOH TMCUUIINHE
1100.01 EcrecTBO3HAHHE

1. BuoTexHoiorus U reHHas HHXXeHepUsi — TexHojorun XXI Beka.

2. HaHOTEXHOIO0THS KaK IPUOPUTETHOE HAIIPABIICHHE PA3BUTHUS HAYKHU U MPOHU3BOJCTBA
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 sanemenTa — TpuyM@ pOCCUHCKUX PUIUKOB-SICPUTUKOB.

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@dHbIie BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13. OxpaHa oKpy>KaroIen cpesibl OT XUMUYECKoro 3arpsizHeHus. KonnuecTBeHHbIe
XapaKTEPUCTHKY 3arPsI3HEHUSI OKPYKAOLIEH CpeJIbl.

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

15. 3ammTa 030HOBOTO PKpaHa OT XUMHUYECKOTO 3arps3HEHUS.

16. TI'pybGoaucnepcHble CHUCTEMbI, UX KilacCUPUKAMs W UCHOJIb30BaHUE 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 paCTBOPOB.

21. Bojia kak peareHt u cpejia Jjisi XMMUYECKOro mpoliecca.

22. XKuzHb u aesrenbHocTh C. AppeHuyca.

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

24. YcTpaHeHHe )KECTKOCTH BOJbI Ha MPOMBILUIEHHBIX IPEITPUATUSX.

25. CepHas KHCJIOTa — «XJI€0 XUMUYECKON TTPOMBITTUICHHOCTHY.

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

28. Uctopus rurca.

29. IloBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

30. MHoronMkui kKapOOHAT KaJbLIMs: B IPUPOJIE, B IPOMBILIJIEHHOCTH, 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 MHpUMEHEHHUE 3JEKTpoin3a: padUHUPOBAHUE, TaIbBAHOILUIACTHKA,
raJIbBaHOCTETUSl.

36. Uctopus nonaydeHus: ¥ Npou3BOJICTBA AITFOMUHMUSL.

37. DNeKTpOIUTUUECKOE MOTyueHre U padhUHUPOBAHUE ME/IH.

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



39. Posib MeTaIOB B UCTOPUHU YEJTOBEUECKOW LUMBWIM3AUUU. MICTOpHS OTE€UeCTBEHHOU
yepHOU MeTauryprui. COBpeMEHHOE METAJULYPru4ecKoe MPOU3BOJICTBO.

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

41. Koppo3usi METaJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NnepTHbIC WU OJArOpOIHbBIC Ta3bl.

43. Poxxnaronye coial — TrajloreHsbl.

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 OTEYECTBEHHBIX YUEHBIX B CTAHOBJIICHHH U PA3BUTUHA MUPOBOW OPraHUYECKON
XUMUH.

49. CoBpeMeHHBIE NIPEJICTABIICHUS O TEOPUU XUMUYECKOTO CTPOECHUS.

50. DKOJIOrMYeCKUEe acCleKThl UCIIOJIb30BAHUS YIIEBOAOPOIHOTO CHIPHS.

51. DkoHOMHYECKHE ACTIEKTHI MEXKIYHAPOIHOTO COTPYAHUYECTBA IO MCIOJIB30BAHUIO
YIIEBOAOPOIHOIO CHIPHSL.

52. Hctopust OTKpHITHS W pa3pabOTKKM Ta30BbIX U HEPTSIHBIX MECTOPOXKICHHUI 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 MTPOU3BOJICTBO U €T0 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 1kl 00pHOBI C BPEAUTEIIMU KOMHATHBIX PACTEHUH.

60. BeretapnaHcTBO: «32» U «IIPOTHUBY.

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 HHTEHCUBHOCTH (JOTOCHHTE3a OT BHEITHUX YCJIOBUI.

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 IMTMEHTOB.

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. CoBpeMeHHBIAd 3Tal pa3BUTHS uenoBedecTBa. UYenoBeueckue pachkl. OnacHOCTh
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 ()OPM B 03€JICHEHUU HACETIEHHOTO MyHKTA.



4. YCJOBUSA PEAJINBALUU ITPOT'PAMMBI INCHUTIJIIMHBI

4.1. TpeOoBaHNsi K MUHMMAJbHOMY MAaTEPHUAJIbLHO-TEXHUYECKOMY 00eCledeHUI0
Kabunet xumumu.

Kowmmnekt mebOenu a1 yueOHOro mpoiiecca.

MyabTuMeaHiTHOE 000py/A0OBaHME: TMEPCOHAIBHBIA KOoMIbloTep - 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 (muren3us
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 «Koncynbrant [lmrocy (koHTpakT Ne2025 CB 2
ot 04.12.2024r).

CpencrBa o0y4eHMsi: KOMIUIEKT pa3/laTOYHOro0 MaTepuaia, TaOJUIbl W IJIAKAThl IO
XUMUH, CTeH]1 Tabnuiia MeHieneeBa; Habop Mpe3eHTalui Mo pa3zesiaM XUMUU.

VYyebnas naboparopus.

Kommiexkt Mmebenu jy1st yueOHOro mnporecca.

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

IIporpammuoe obecneyenue: Microsoft Access (yunensus NeIM123460); Microsoft
Office Standard (nmuuensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (ymmen3us NeIM123460); Microsoft Visio Professional (numensus
NoIM123460); Microsoft Visual Studio Enterprise (munensust NeIM123460); Microsoft
Windows Enterprise (suriensust NelM123460); Arent Dr.Web (nmunensus 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» (koHTpakt Ne2025 CB 2
ot 04.12.2024r).

CpeacrBa oOy4yeHHMsi: BBITSDKHOM 1mikad, mkad Juisi XUM. TIOCYIbI, CTOJIBI
7a00paTOpHbIE C MOJKaMH JJIi XMM. PEAKTUBOB, CTOJbI C JJAOOPATOPHBIMH TOJKAMH,
mKad JUIsE  XMM. pPEAKTUBOB, BBIIPSAMUTENb dJeKkTpuyeckoro Toka B-OIIE/,
ANEKTPUYECKUE TUIMTKU, OaHs BOJASHAs, XMMUYECKas MOCyAa, PEAaKTHBBI, MeIIajKa
MarHuTHasl.

VYuebHo-uccienoBaTenbcKas 1adopaTopusi — U3MEpUTEIIbHAS.

Kommiexkt Mebenu st yueGHOTo mpoiecca.

CpencrBa o0y4deHmusi: Bechl iekTpoHHble aHanuTudeckue AF - R 220 CE VIBRA,;
71a00paTOPHBI OMOPEAKTOPHBIA KOMILJIEKC [JIsl YCKOPEHHOIO KOMIIOCTHPOBAaHUS 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; cTonsl 1a00paTOpHBIE, CTOIBI XUMHUECKHUE.



KabuHet ecrecTBEHHOHAYUYHbBIX AUCIMILIVH.

Kommnekt mebenu asis yueOHOro mpoiiecca.

MyabTuMeauiinoe o0opynoBaHue: KOMITBIOTEP —lmr. (mporeccop
IntelPentiumE2140/512Mb/160Gb, monmtop LCDSamsung 19), MyiabTHMEIHHHBIMI
npoekrop Mitsubishi SL 2V.

IIporpammuoe obecneuenue: Microsoft Access (nmuensust NelM123460); Microsoft
Office Standard (ymmmensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (mmmensust NeIM123460); Microsoft Visio Professional (muiensus
NelM123460); Microsoft Visual Studio Enterprise (munensust NeIM123460); Microsoft
Windows Enterprise (munensus NelM123460); Arent Dr.Web (munensus NeLBW-BC-
12M-1600-B1); xommutekr ['APAHT-Macrep (nmunensus Nel2-40272-000898);
koMmruiekT 11O nmg pemieHus: OCHOBHBIX MOJIB30BAaTENbCKUX 3a7ad (CBOOOMHO pacmp.
[10); cnpaBounas npaBoBas cucrema «Koncynbrant Ilntoc» (koHTpakT Ne2025 CB 2
ot 04.12.2024r).

CpencrBa o0y4eHMsi: KOMIUIEKT pa3/laTOYHOro0 MaTepuaia, TaOJUIbl W IJIAKAThl IO
JTUCIUIUIMHE, HA00p MPE3CHTAIMH 110 pa3jiesiaM TUCHIUILTUHBI, SKPaH.



4.2. UndgopmannonHoe odecnevyeHne y4eOHOM JUCHUIIINHbBI
OcHOBHAas U JOTOJIHUTEIIbHAS IUTepaTypa

Ne KonnuectBo

/o . IK3EMILISPOB,
CrHcok UCIONIb3YeMO TUTepaTypsl (neyamuule u30anus,
MMEIOIINXCS B

DNIEKMPOHHbBLE U3OAHUS 3A NOCTICOHUE 5 1lem)
OuOIMOTEKE, NN

ccbuika Ha ObC

OCHOBHAZ JIMTEPATYPA

1. |EcrecrBo3nanme. 10 xiacc. ba3oBsiif ypoBeHb: yueOHuk / O.C.| 3JI€KTPOHHBIN pecypc
l'abpuensu, U.I'. Octpoymos, H.C. Ilypsimesa [u ap.]. - 12-e
u3n., crep. - Mocksa: Ilpocsemenne, 2023. - 334 c. - ISBN
978-5-09-103626-8. - Tekcr: oanekrtponHsid. - URL:
https://znanium.ru/catalog/product/2123850 (mata oOpamieHus:
29.07.2024). — Pesxum 10CTyIA: IO TOTHUCKE.

2. |EcrectBo3nanme. 11 xnacc. ba3oBerit ypoBenb: yueOnuk / O.C.| 3JIEKTpOHHBIN pecypc
I'abpuensu, N.I'. Octpoymos, H.C. Ilypermuesa [u mp.]. - 13-e
u3n., crep. - Mocksa: Ilpocsemenne, 2023. - 286 c. - ISBN
978-5-09-103627-5. - Tekcr: oanexrtponHsid. - URL:
https://znanium.ru/catalog/product/2123856 (xara oOpaiieHwus:
29.07.2024). — Pesxum 10CTyIA: 1O TOAIMHUCKE.

JOITOJIHUTEJIbHA S JIMTEPATYPA

Y4ebHuKH, ydyeOHble TOCOOUs

1. Auexkcammna, W.FO. EcrectBo3nanume. ba3oBblii ypoBEHb: | 3JIEKTPOHHBIN pecypc
y4eOHHUK JUIsi 00pa3oBaTEeNbHBIX OpPraHU3alud, PeaTu3yrOIINX
o0pa3zoBaTeNnbHBIE MPOTPAMMBI CPEIHEr0 MPOQeCcCHOHATHLHOTO
obopazoBanust / W.FO. Anekcammna, A.B. Jlamues, K.B.
lamaktuonos [u nap.]; mox pen. WM.}O. Anekcamumuon. —
Mocksa: Ilpocsemenue, 2024. — 288 c.: mi1. — (Y4eOHUK
CIIO). — ISBN 978-5-09-113500-8. - Tekct: 2/eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/2157273 (nata
obOpamenusi: 29.07.2024). — Pexxum nocTyra: 1Mo moAnucKe.

2. EcrecrBo3nanue. ba3oBeiii ypoBeHb. [IpakTukym: y4deOHOE | 3JIEKTPOHHBIN pecypc
nocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYEOHMKOM JUis
o0pa30BaTeIbHBIX OpraHu3aIuii, pean3yoNmx
o0pa3oBaTeNnbHble MPOTPaMMbl CPEIHEro MPOEeCCHOHATHLHOTO
oOpazoBanust / W.IO. Anekcammna, O.A. AGnynaeBa, A.B.
JIanues [u np.]; mox pen. M.IO. AnexcammHoi. — Mocksa:
[Ipocsemenne, 2024. —385 c.: w1, — (Yuebnuk CIIO). —
ISBN 978-5-09-113501-5. - Tekct: anextponHsii. - URL:
https://znanium.ru/catalog/product/2157340 (mata oOpamieHus:
29.07.2024). — Pexxum nocTyna: no MOAIKUCKE.




5. KOHTPOJIb W OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOM
JUCHUITJIINHBI

KoHTpons u  oLeHKa pe3ylbTaToOB  OCBOCHHMSA  y4eOHOW  AMCUUIUIMHBI
OCYILIECTBIISIETCSl TpernojaBareieM B (opMe TEKYIIero KOHTPOJIS YCIEBAEMOCTH U
UTOTOBOM aTTECTAIIHH.

WtoroBass arrectans UWMEET IENbI0 ONPEACIUTb CTENeHb JIOCTHKECHUS
3alJIaHUPOBAHHBIX PE3YJIbTATOB OOyUYEHHUS IO AUCHMIUIMHE 3a TMEepPUOa OOydYeHUs.
dopma UTOTOBOI arTecTanuu — AU PepeHIInpPOBaHHBIN 3aUeT.

Texymuit KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B TPOIECCE TMPOBEACHUS
MPAKTUUECKUX 3aHIATUN, OOECIeYMBACT OILICHWBAHHWE XOJla OCBOCHHUS JUCIUIUIMHBI.
@DopMBI TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH: mMecmuposanue, YCmubvlli Onpoc, 00K1ao,
BbINOJIHEHUE U 3AWUMA  00VHAIOWUMUCS UHOUBUOYATbHBIX 3A0AHULl, NPOEKMO8,
ucciedo8anuil u op.

Pe3ynbTaTe!
HanmeHoBanue TeMbl
o0OyueHus mo DopMBbI KOHTPOJISI
(paznena)
JUCIUTLIMHE
OO0m1as 1 HeOpraHUYeCcKas XUMHUsI. I1.1-11.6 BelnonHenne MHAMBUIYaIbHOIO
[IPOEKTA; IIPE3ECHTALNN;
BBIITOJIHCHUE MPAKTUYECKUX
pabor; YCTHBIN OI1poC;
TECTUPOBAHUE.
Opranuyeckast XuMus. I1.1-11.6 BelltonnHEHME  MHIMBUYAIBHOIO
MIPOEKTA; MIPE3EHTALINN;
BBIIIOJTHCHHE MPAKTUYECKHUX
pabor; YCTHBIN Ompoc;
TECTUPOBAHUE.
YueHue o KieTke. I1.1-I1.6 BreinosnHeHne  MHIMBUIAYAJIBHOTO
[IPOEKTA, MIPE3EHTALINM,
BBIIIOJTHEHHE MPaKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, JOKIAI.
Opranusm. Pa3smuoxenue u I1.1-I1.6 BrinosiHeHne  MHIMBUAYAIBHOTO
WHUBUTyaJIbHOE pa3BUTHE MIPOEKTA, MPE3EeHTALINH,
OpTaHU3MOB. BBIIIOJTHCHHE MPAKTUYECKHUX
paoor, YCTHBII orpoc,
TECTUPOBAHUE, JOKIIA/I.
OCHOBBI T€HETHUKHU M CEICKIUH. IT.1-I1.6 BolnonHenne  MHAMBUAYATIbHOTO
MPOEKTA, MpEe3EHTaINH,
BBITIIOJTHEHHE MPaKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, HOKIIA/I.
[Tpoucxoxaenue u pa3BuTHE I1.1-T1.6 BrinmosHeHne  MHIMBUAYATBHOTO
JKM3HH Ha 3emje. DBOIIOIMOHHOE MIPOEKTA, MPE3EeHTALINH,
yYEHHE. BBIIIOJTHEHHE MPAKTUYECKHUX
paoor, YCTHBII orpoc,
TECTUPOBAHUE, TOKJIA]I.
[IpoucxoxaeHue yeaoBeka. I1.1-I1.6 BrinosHeHne  MHIMBUAYATBHOTO
MPOEKTA, MpE3EHTALNM,
BBITTOJTHCHHE MPAKTUYECKHUX
paoor, YCTHBII orpoc,




TECTUPOBAHUE, JOKIIAI.

OCHOBBI DKOJIOTHH. I1.1-I1.6 BeinosHenne  MHIMBUAYAIBHOTO
[IPOEKTA, IIPE3ECHTALNM,
BBIIIOJIHEHHE MPaKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, JOKIIA/I.

buonuka. I1.1-I1.6 BrinosHeHne  MHIMBUAYAJIBHOTO
IIPOEKTA, MPE3EHTALINMN,
BBITIOJIHCHUE MPAKTUYECKHUX
pabor, YCTHBIN o1mpoc,
TECTUPOBAHUE, JOKIAL.

Pesynbratel cpaun nud@epeHIMpoBaHHOTO 3ayeTa OICHMBAIOTCS IO IIIKaye
COTJIIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIILHON.

OrneHkKa «OTIUYHO» BBICTABISETCS 00ydYarOmeMycs, KOTOPBIA TITyOOKO M MPOYHO
YCBOMJI MPOTPaMMHBIM MaTepuaj, MPOSIBIAET 3HaHWE OCHOBHOM W JOIOJIHUTEIbHOMN
JUTEPaTyphl, IPaMOTHO, JIOTUYECKU CTPONHO M apryMEHTUPOBAHO U3JIaraeT MaTepual,
JaeT HWCYEpIbIBAIOIINE OTBETHl Ha IIOCTABJIEHHbIE BONpPOChl. B oTBeTe TecHO
YBSI3BIBAETCSL TEOpPUSl C MNPAKTUKOM, MPU 3TOM OOydYaroIMHCS HE 3aTpyIHSAETCS C
OTBETOM MpU BUJOM3MEHEHUHU 33aJaHUs, CBOOOJHO CIIPABISAETCS C MPAKTHYECKUMU
3aJJaHUSIMU.

OneHka  «XOpoOIlO»  BBICTABISIETCS  OOydYaroIIeMycsi, TBEPJAO 3HAIOIIEMY
MPOrpaMMHBIM MaTepuai, KOTOPBIA H3JIaraeT €ro rpaMOTHO M TIO0 CYIIECTBY, HE
JOITYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE€ HAa BOMPOC, MPABHIBHO MPUMEHSET
TEOPETUYECKHE TMOJIOKEHUSI TPU PEUICHHH MPAKTHUYECKUX BOIPOCOB M 3a1ad, He
WCTIBITHIBACT 3aTPyIHEHUH C OTBETAMH Ha BOMPOCHI.

OreHka «yIOBICTBOPUTEIHLHO» BBICTABISETCS OOYyJaromIeMycsi, KOTOPbI HWMeeT
3HaHHSA TOJILKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTaield, JOIMyCKaeT
HETOYHOCTH, HEJOCTATOYHO MpaBWIbHbIE (DOPMYIMPOBKU, HCIBITHIBAECT 3aTPYAHEHUS
IIPU BBIIIOJTHEHUH MPAKTUYECKUX PaldoT.

OrneHKa «HEYAOBJIETBOPUTENIbHO» BBICTABIIAETCA OOydaroleMycs, KOTOpBIH He
3HAaeT 3HAUUTENBHOM YacTW MPOrpaMMHOIO Marepuasa, JOMYCKAeT CYIIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJNBIIMMHU 3aTPYJHEHUSMHU BBINOJHSIET MPAKTHUECKUE
paboTHI.




JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomonHeHus 1 u3MeHeHus Kk pabodeit nmporpamme Ha 2023-2024 y4eOHbII TOA 110
mucruuinae  [100.01  EctecTBo3HaHWe: B pasznen YCIOBUS peav3aiui  yaeOHOU
aucIUIrHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOH TUCIUTLINHBI) BHECCHEI
M3MEHEHHUS B CIIMCOK OCHOBHOM M JAONOJHUTEIbHOMN JTUTEPATYPHIL.

JlononHeHUs ¥ W3MEHEHHsI B pabodyeil mporpamMMe OOCYKIeHbl Ha 3acelaHuu
[TLK ecTecTBEeHHOHAYYHbBIX TUCHUILINH.

«30» aBrycta 2023 r. (mpotokoi Ne 1)

[Ipencenarens [THK ﬁf/ /Cmupnosa JI.H./




JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlononHeHus 1 u3MeHeHus K pabodeit mporpamme Ha 2024-2025 y4eOHbIi T 110
mucruuinHe [100.01  EctecTBo3HaHWe: B pasznen YCIOBUS pealv3aiui  yaeOHOU
aucIUIrHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOH TUCIUTLINHBI) BHECCHEI
M3MEHEHHUS B CIIMCOK OCHOBHOM M JAONOJHUTEIbHOMN JTUTEPATYPHIL.

JlonoTHeHNUs ¥ W3MEHEHHsI B pabodeil mporpaMmMe OOCYKIeHbl Ha 3acelaHUu
[TLK ecTecTBEeHHOHAYYHbBIX TUCHUILINH.

«30» aBrycta 2024 r. (mpotokoa Ne 1)

[Ipencenarens [THK ﬁf/ /Cmupnosa JI.H./




JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlononHeHus U u3MeHeHus K pabodeit mporpamme Ha 2025-2026 y4eOHbII T0OA 110
mucruunHe  [100.01  EctecTBo3HaHWe: B pasznen YCIOBUS peav3alui  yaeOHOU
aucIUIrHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOH TUCIUTLINHBI) BHECCHEI
M3MEHEHHUS B CIIMCOK OCHOBHOM M JAONOJHUTEIbHOMN JTUTEPATYPHIL.

JlononTHeHNUs ¥ W3MEHEHHsI B pabodeil mporpamMmMe OOCYKIEHBbl Ha 3acedaHuu
[TLK ecTecTBEeHHOHAYYHbBIX TUCHUILINH.

«30» aBrycta 2025 r. (mpotokoi Ne 1)

[Ipencenarens [THK ﬁf/ /Cmupnosa JI.H./




