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1. AHHOTALIUS

Pabouas nmporpamma yueOnoit auciuiummasl [100.01 EctecTBo3Hanue siBhsieTcs
YacThI0 MPOrPaMMbl  IMOATOTOBKM  CIIEIMAJIUCTOB CPEIHEr0 3BEHA CPEIHErO
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, MOJISIpPHBIA 00bEM, BEIIECTBA MOJIEKYJSPHOTO 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 PAaBHOBECHE, YTIJIEPOJHBIM CKelleT, (PYyHKIMOHAIbHAS TPYIIA,
M30MepHsi, TOMOJIOT U,

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

— OCHOBBI TE€OPUM  XUMHHM: XUMHYECKOW  CBS3U,  DJIEKTPOJIUTHYECKOU
JUCCOLIMALIY, CTPOCHUS OPraHUYECKUX COCAUHECHUM;

— 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,
KJIETUaTKa, OCJIKU, UCKYCCTBEHHbBIC U CUHTETUYECKUE BOJIOKHA, KAYYYKH, TIaCTMACCHI;

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

— MCTOPHUU Pa3BUTHUSI COBPEMEHHBIX MPEACTABICHUHN O dKUBOU IPUPOJIE;

— BBIJAIONIUXCS 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 XUMUUYECKHUX 3JIEMEHTOB, THUIL
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 MAJIbIX NEPUOJOB MO HX TOJOXKEHUIO B
nepuoandeckon cucreme . . Menzaeneena; o01me XMMUIECKHUE CBOMCTBA METAJIIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKUX W OPraHUYECKUX COCIMHEHHU;
CTPOEHHUE U XMMHUUYECKHUE CBOMCTBA U3YUEHHBIX OPTAHUYECKUX COCANHEHUN;

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



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

— BBINOJIHATh XUMHUYECKUU DSKCIIEPUMEHT [0 paclO3HABAHUIO BAKHEHIINX
HEOPraHMYECKHUX U OPTaHUYECKUX BEUIECTB;

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

— WCIIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHUU JUIsi OOpabOTKM U Tiepemadu
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 MPOU3BOJICTBE; OMPEICIICHUS BO3MOXKHOCTH
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€30MacCHOTO OOpaleHUus] ¢ TOPIOUYUMH U TOKCHUYHBIMU
BEILIECTBAMH, JAOOPATOPHBIM OOOpPYAOBAaHHEM; MPUTOTOBIICHUS PACTBOPOB 3aJIaHHOMN
KOHIIGHTpAlluu B OBITY M Ha TMPOU3BOJICTBE, KPUTUYECKOW OLIEHKH JTOCTOBEPHOCTHU
XUMHUYECKON HH(POPMAIINH, TOCTYAONICH 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
AKOCUCTEMAaMHU C 1IEJIbI0 UX OMUCAHMS U BBISIBJICHUS] €CTECTBEHHBIX U aHTPOIOTE€HHBIX
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) MO0 OTHOIICHHIO K OKpY>Karolled cpene, 3[0pOBbI0 APYrHX JIOJAEH U
COOCTBEHHOMY 3/I0POBBIO.

ConepxaHue TUCHUILUIMHBI BKIIOYAET U3YUEHUE CICAYIONIUX TeM (pa3aesioR):

Paznen: O6mias u HeopraHu4Yeckasi XUMHUs.

1. OcHOBHBIE MOHSITHS U 3aKOHBI XUMHUHU

2. Tlepuomnueckuii 3akoH U llepuoguyeckas cucteMa XHMHUYECKHX 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 Xxummus.

1. OcHOBHBIEC TIOHSTHS OPTaHUYECKON XWMHH 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 MHAVMBHUAYaJIbHOE 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,
Harpy3ka BO B3aUMOJICHCTBHH ¢ npenojaasaresieM - 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 TPAKTUYECKUX PA0OT, 3ammrTa OOy4aroUMMUCA WHIUBHUIYaTbHBIX
3a1aHUM, IPOEKTOB, UCCIEIOBAHUN U JIp.

dopMa pOMEKyTOUHOM aTTecTanuu — quddepeHInpoBaHHbBIN 3a4eT.

NoakowdE



2. OBIIIAS XAPAKTEPUCTUKA YUEBHOM JUCHUITINHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKType NMPOrpaMmMbl NOATOTOBKH CHENHAJTHCTOB
cpeHero 3BeHa

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

2.2 Heau W 3aga4YM JUCUMIUIMHBI — TPeOOBaHMS K PpPe3yabTaTaM OCBOCHUA
AUCUMILIHHBI.

Conepxxanne mporpammbl  yueOHOUW muctuminabl  [100.01  EctecTBO3HaHUE
HAIIPaBJICHO HA TOCTWMIKECHUE CIICNYIOIINX Yenel.

- ¢opMupoBaHUE Y 00YJAIONTUXCSI YMEHHUS OICHUBATHh 3HAYMMOCTh XHUMHYECKOTO
3HAHMUS JJIS1 KQXKIOTO YEIIOBEKA;

- (¢opmupoBaHue y OOyYarOIMMXCS LETOCTHOTO MPEJCTABICHUS O MUPE U PO
XUMHUHU B CO3JaHUN COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;

- pa3BUTHE Yy OOy4YalOmMMXCSd YMEHHUM pa3nuuarh (akThl U OLIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJAETh MX CBA3b C KPUTEPUAMH OLEHOK M CBSI3b KPUTEPUEB C
OTIpEeJICTICHHOW CUCTEMOM IEeHHOCTEH, (GOpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

- IproOpeTeHne 00yJaroIUMHUCS OTbITAa PA3HOOOPA3HON ESITEIbHOCTH, TO3HAHUS
M CaMOIIO3HAHUS;, KJIIOYEBBIX HABBIKOB, HMMEIOIIMX YHUBEPCAJIbHOE 3HAUCHHUE IS
Pa3JIMYHBIX BUJIOB JCSATEIBLHOCTH (HABBIKOB pELICHUS] MPOOJeM, MPUHSITHUS PELICHUM,
MOMCKa, aHaiau3a U o0pabdOTKM MH(POPMALMH, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB
M3MEPEHU, COTPYTHUUECTBA, O€30MIaCHOT0 OOpaIleHUs C BEIIECTBAMU B MOBCEIHEBHOM
KU3ZHU);

- moJiyueHue (PyHIaMeHTaIbHBIX 3HAHUM O OWOJOTUYECKUX CUCTeMax (KJIEeTKa,
OpraHu3M, TOMYJISIUSA, BHUJA, DKOCHUCTEMA);, WCTOPUM PA3BUTHUS COBPEMEHHBIX
MPEACTABJICHUM O KUBOUW MPHUPOJIC, BHIIAIOIINXCS OTKPHITUSIX B OMOJOTUYECKON HAYKE;
poJii OMOJIOTMYECKOW HayKd B (POPMUPOBAHMHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA; METOIAX HAYYHOTO [TO3HAHUS;

- OBJIAJICHUE YMEHHSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMONIOTUYECKUX 3HAHUW B  TPAKTUYECKOM  JEATETbHOCTH  JIIOJEH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTHI; OINpEACNATh KUBbIE OOBEKTHI B MPHUPOJE; MPOBOJUTH
HaOJIOJICHHS 32 DKOCUCTEMaMHM C IIEJIbI0 UX OMUCAHUS U BBISBJICHUS €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX H3MEHEHMM; HaxXOJWTh W aHAJIM3UPOBATh MHOOPMALUIO O JKHUBBIX
00BEKTaX;

- pa3BUTHUE I[I03HABATEJILHBIX HWHTEPECOB, HWHTEIJICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM oOOydarommxcsi B MPOIECCe U3YYeHUs OUOJOTHYECKUX —SIBJICHUM;
BBIJIAIOIIMXCS JOCTIKCHUN OMOJIOTHH, BOIIEAIINX B OOIIEYETOBEYECKYIO KYIBTYPY;
CJIO’KHBIX U NMMPOTUBOPEUYMBBIX 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,
HEOOXOJAMMOCTH PAIMOHAIBHOTO TPUPOJIOIOIB30BAHUS, OCPEKHOTO OTHOIIECHUS K
MPUPOIHBIM PECypcaM U OKPYKArOIIeH cpene, COOCTBEHHOMY 3/I0POBBIO; YBAXKEHUS K
MHEHHUIO OTMOHEHTA MIPHU 00CYKIEHUN OMOJIOTUYECKHUX TTPOOIIeM;



- UCIIOJIb30BAaHUE MPUOOPETEHHBIX OHOJIOTMYECKUX 3HAHUM U yMEHWH B
MOBCEAHEBHOM KU3HU JJIs1 OLIEHKH MOCJIECTBUIA CBOEH ACSATENBHOCTH (M IEATETbHOCTH
JIpYTUX JI0JIel) 0 OTHOIICHHUIO K OKpYXKAroIIel cpelie, 3/0pOBbI0 APYTUX JIOJEH U
COOCTBEHHOMY 3/I0pOBbIO; O00OCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00eBaHUM, OKa3aHWE TMEepBOM IMOMOINM MpPU TpaBMax, COOJIOJEHUE 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 3HAYUMOCTH KOMIIETEHIIMM B  00JacTu
€CTECTBEHHBIX HayK JUIsi 4YelloBeKa MW  0O0IlecTBa, YMEHHE HCIOJb30BaTh
TEXHOJIOTUYECKUE JOCTIKEHUS B OOJACTU XUMHU, OHWOJIOTUU JJIS TOBBIIICHUS
COOCTBEHHOI'0 HWHTEJUJIEKTYaJbHOTO pPa3BUTUA B BBIOpAaHHOM mpodecCuoHaATbHON
NEATEIbHOCTH;

JI4 - ymeHue mpoaHAIM3UPOBATh TEXHOTEHHBIC MOCIEACTBUSA 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 yIpaBisTh CBOEW IO3HABATEIBLHOW JACATEIBHOCTHIO, MPOBOJUTH
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 HaBBIKAMHU PA3JIMYHBIX BHUJIOB IO3HABATEIBLHOU
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 KOTOPHIMM BO3HHUKAET HEOOXOJIMMOCTh CTAJIKUBATHCS B MPOeCCHOHATBHON
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 WHOOpPMAIMM ¥  OIICHWBATh €€ JIOCTOBEPHOCTb ISl  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, NPHUPOABI W OOILIECTBA, 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 MIPUMEHSATH €CTECTBEHHO-HAYYHbIC 3HAHUS JJIS
OOBSCHEHHS]  OKPY’KAIOIIMX  SIBJICHHWM, COXpaHEHUsI  370pOBbs, OOECICUCHUS
0€e30MacHOCTH  JKM3HEACSATEIbHOCTH,  OEpEeKHOr0  OTHOUIEHUS K  TPHUPOJE,
PAllMOHAJIBHOTO TPUPOJIONOIB30BAHUS, @ TAKXKE BBIMNOJHEHUS POJIM TPaMOTHOIO
MOTPEOUTEIS;

[14 - chopMupPOBAHHOCTH TIPEACTABICHUN O HAYYHOM METO/IE TIO3HAHUS TTPUPOIBI
U CpEACTBAX W3YUYEHMS] MEraMupa, MakpoMHpa U MHUKPOMHUpA; BIAJICHUE MpUEeMaMU
€CTECTBEHHO-HAYYHBIX HAOJIO/ICHUH, ONIBITOB, UCCIE0OBAaHUN U OLICHKU JIOCTOBEPHOCTHU
MOJTYYEHHBIX PE3YJIbTaTOB;

[I5 - BmameHWe NOHATHUHHBIM aNNapaTOM €CTECTBEHHBIX HAYK, IMO3BOJIIOIIAM
M03HaBaThb MHp, Y4acCTBOBaTh B JHUCKYCCHUSIX IO E€CTECTBEHHO-HAYYHBIM BOIPOCAM,
UCIIOJIb30BaTh PA3IMYHbIE WCTOYHUKUA HHGOPMAIMKU JUISI MOATOTOBKA COOCTBEHHBIX
paboT, KPUTHUYECKH OTHOCHUTHCS K coobmenusasm CMU, 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, CPABHHBATh OILIEHOYHBIE BBIBOJbI, BUAETh WX CBSI3b C
KPUTEPHUSIMU OLIEHOK U CBSI3b 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 Harpy3Ka BO B3aHMO/IeiiCTBHM € MIpenojiaBaTejiemM 114

B TOM YHUCJIC:

JIEKLIUA 84
nabopaToOpHbIC 3aHATHS -
MPAKTUYECKHUE 3aHATUS 30

KOHTPOJIbHBIE pabOTHI

KypcoBas paboTa (IIpoeKT)

ITpomexyrounas artectanus B popme nuddepeHmpoBaHHOro 3auera




3.2. TemaTuyeckni jiaH u coaep:xanue yaeoHoi rucuumianabl [100.01 EcrecTBo3HaHue

Conep:xxanue y4e0OHOro MaTepuasa, JadopaTopHble padoThl M IPAKTHYECKUE Oo0bem YpoBeHb
HaumeHoBaHue pa3iesioB U TeM
3aHAITHS, CAMOCTOSITEIbHASA padoTa 00y4arouuxcs 4acos OCBOCHMS
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepHuaa 2
1 | Hayunble MeTOnpl TMO3HAHMS BEIIECTB M XUMHUYECKUX siBJIeHHH. Pomb
AKCIIEPUMEHTA U TEOPUU B XUMHUU. MOJEINPOBAHNE XUMUYECKUX IPOLIECCOB.
I{enu u 3a7aun N3y4EHUsI XUMHUH.
Pazjnen 1. O0masi u HeopraHuyeckasi XUMHS. 30 2
Tema 1.1. OcnoBHble mnoHsATHS U | Coaep:kaHue Y4eOHOT0 MaTepuaJia 2
3aKOHBI. 1 | OcHOBHBIC IOHATHS W 3aKOHBI XUMHH.
2 | PacueTHble 3a7auM Ha HAXOXACHHE OTHOCHTEIHHOW MOJIEKYISIPHOW MAacchl,
OIpe/IeJIEHNE MacCOBOM J10JIM XMMHUYECKHUX 3JIEMEHTOB B CJI0KHOM BELLIECTBE.
Tema 1.2. Ilepuoguueckuii 3akoH u | Coaeps:kaHue y4eOHOr0 MaTepuasia 2 2
Ilepnonnueckas cucrema xumudeckux | 1 | I[lepuonnveckwuii 3akoH /I.M1. MenneneeBa u cTpoeHne aToma.
anemenTtoB J.MI. Menageneesa u
CTPOEHHE aToMa.
Tema 1.3. Ctpoenue BemecTsa. Copaepxanue yueOHOIro MaTepuasa 2 2
1 | Bugsl XUMHUUYECKOH CBS3H.
2 | Yuctele BemecTBa U cMecH. J{UCTIEpCHBIE CHCTEMBI.
Tema 1.4. Boma.  Pactopsl. | Copeprxanue y4eOHOro MaTepuaJia 2 2
DNEeKTPOIUTHYECKAS AUCCOLIUALIMS. 1 | Bogna. PactBopsl. PacTBopenue.
2 | DneKkTponuTHYecKas TUCCOIMAIINS.
IIpakTHYeckue 3aHATHSA 2
1 ‘ IIpurorosnenue pacTBopa 3aJaHHON KOHLIEHTPAIUK.
Tema 1.5. Knaccuduxanus | Cogep:kanue y4eGHOro MaTepuasa 2 2
HEOpraHW4YecKux coeauHeHnuii U ux | 1 | OKCHIBI M MX CBOMCTBA.
CBONCTBA. 2 | OcHOBaHUs U UX CBOICTBA.
3 | Kuciotsl 1 ux CBOICTBA.
4 | Conu 1 UX CBOMCTBA.
IIpakTnyeckue 3aHATHS 4
1 \ Pemenue 3a1a4 Ha MoJIy4eHHE U paclioO3HABaHUE BEIIECTB.
Tema 1.6. Xumnueckue peakuu. Coaepxxanue yyeOHOIro MaTepuasa 4 2




HauMeHoBaHHE pa3e/ioB 1 Tem Conepxanue yueOHOro MaTepuasa, JJadoparopHbie padoThl U NPAKTHYECKHUE Oo0bem YpoBennb
3aHATHS, CAMOCTOSITeIbHasI padoTa 00y4aoumuxcs 4acoB O0CBOEHUS
1 2 3 4
1 | OxucnuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.
2 | DHepreTHKa XUMUYECKUX PEaKIuil.
3 | CKOpOCTh XUMUYECKUX PEAKITUH.
4 | OOpaTUMOCTh XUMHYECKUX PEAKITHH.
IlpakTHYeckHe 3aHATHA 4
1 ‘ Pemenune 3a1a4 Ha CKOPOCTh XUMUYECKUX PEAKIIUN.
Tema 1.7. MeTasibl 1 HEMETAJUIBI. Coaep:xanue yue0HOro MaTepHaJia 2 2
1 | O6mas xapakrepuctuka MetaymioB. CriocoObI MX MOTYYCHUSI.
2 | Obmas xapakrepuctuka Hemerannos. CiocoObl UX TOTy4YEHUS.
IlpakTHyeckne 3aHATUSA 4
1 | [onyuenue, cobupanue u pacro3HaBaHue Ta30B.
2 | Pemenue sxcniepuMeHTaNbHBIX 3a/1a4.
Pa3nesa 2. Opranuyeckast XMMHUS. 45 2
Tema 2.1. OcHoBuble noHATHA | CoaepikaHue YHeOHOT0 MaTepuaJia 4
opranuueckon xumuu u  Teopus | 1 | [Ipenmer opraHUYeCKON XMMUH.
CTPOCHHMSI OPTaHMYECKUX COCAUHEHUN. | 2 | Teopus CTpOSHHs OpraHUYecKuXx coeanHennii A.M. Bytieposa.
Tema 2.2. VYrneBomoponel u ux | Conep:kaHue yueOHOro MaTepuajia 14 2
IIPUPOJIHBIE HCTOYHUKH. 1 | AnkaHsl
2 | lluknoankaHsbl.
3 | AJIKeHBL.
4 | JIlueHsl ¥ KayuyyKH.
S5 | AJTKUHBL
6 | ApeHsl.
7 | llpupoHbIe HICTOYHUKHU YTIIEBOJOPOJIOB.
IIpakTnyeckue 3aHATHS 6
Pacuernbie 3amaun. HaxoxaeHue MoJeKyIspHOW (GOpMyIbl Ta3000pa3HOro
1 | yrneBogopoia MO €ro IUIOTHOCTH M MAacCOBOM J10jie AJIEMEHTOB WIIM IO
MIPOJIYKTaM CTOpPaHUs.
Tema 2.3. Kucnopoaconepxamue | Conep:kanue yueOHOTro MaTepuaJia 11 2

OpraHn4CeCKuC COCAUHCHU.

1 OI[HO&TOMHBIG U MHOI'OAaTOMHBIC CTIMPTHI.

2 | ®enol.




HauMeHoBaHHE pa3e/ioB 1 Tem Conepxanue yueOHOro MaTepuasa, JJadoparopHbie padoThl U NPAKTHYECKHUE Oo0bem YpoBennb
3aHSAITHS, CAMOCTOSITe/IbHAS PadoTa 00yYaIIUXCH 4acoB OCBOEHHS
1 2 3 4
3 | Aspaerumasl.
4 | KapOoHOBBIE KHUCIIOTHI.
5 | CnoxHbI€ 9(OUPHI U KUPBI.
6 | YrueBossl.
Tema 24. Azotconepxkamue | Cogep:kanue y4eGHOro MaTepuajia 6 2
OpraHUYeCcKUe coequHeHud. | 1 | AMHHBIL
[Tonumepsr. 2 | AMHUHOKHCIIOTEI.
3 | benku. buomornueckas poiab OEIKOB.
IIpakTuyeckue 3aHATHSA 4
1 | PacuerHble 3a1aun. Haxox/ieHHe MAaCCOBOIA JIOJIM BEIIECTBA.
Pa3nen 3 bBuoJjorus. 35
Beenenue. ConeprkaHue y4eOHOro MaTepuasa 1
1 | O6bexT u3yueHusi — >kuBas mnpupoja. [Ipu3HaKM >KUBBIX OPTaHU3MOB U HUX
MHOT0OOpa3ue. YpOBHEBas OpTraHU3AlMs >KABOH TIPUPOIBI M  SBOJIFOIIHSL.
MeTtopl mo3HaHUA KUBOI TTpupoibl. OO1IHe 3akoHOMepHOCTH Ouonoruu. Pomb
Owonornv B (OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MUpa U TPAKTHYECKOH eATETbHOCTH JIIOJICH.
Tewma 3.1. Yuenue o kieTke. Coaep:xanue yueOHOTro MaTepuaJia 4 2
1 | Xumuyeckasi opraHu3anusi KIeTKH.
2 | Ctpoenue u (yHKIUN KIIETKH.
3 | OOMeH BeliecTB U MpeBpalleHNe SHEPTUU B KIIETKE.
4 | )KuzHeHHBIH IUKI KIETKH.
IpakTHuyeckue 3aHATHS 1
1 | Pemenue 3anau «HyKk/IeHHOBBIE KHCIOTED».
Tema 3.2. Opranusm. Pasmuoxenue u | Coaep:kanue y4eOHOro MmarepuaJia 4 2
WHIAWBUIYyaIbHOE pasButue | 1 | PasMHOXEHHE OpraHu3MOB.
OpPTaHW3MOB. 2 | anuBHTyampHOE Pa3BUTHE OPTAHU3MOB.
6 2

Tema 3.3. OCHOBBI TE€HETUKH U
CEJICKIIUU.

Coaep:xanue yueOHOTro MaTepHaJia

OCHOBBI Y4YCHHA O HACJIICACTBCHHOCTHU U U3MCHYUBOCTH.

3aKOHOMEPHOCTH U3MEHYHBOCTH.

WIN| -

OCHOBBI CCIICKIIMH paCTCHHﬁ, JKMBOTHBIX U MUKPOOPTaHHU3MOB.




Conep:xxanue y4ye0OHOro MaTepuaJa, JadopaTopHbie padoThl M MPAKTHYECKUE Oo0bem YpoBeHb
HaumeHoBaHue pa3iesioB U TeM
3aHATHSA, CAMOCTOSITEIbHAsl padoTa 00y4aromMXxcst 4acoB OCBOEHHS
1 2 3 4
IlpakTHYeckHe 3aHATHA 2
1 | CocraBineHne NPOCTEHIIMX CXE€M MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpELIMBaHHUS.
Tema  3.4. Ilpoucxoxnenne u | CoaepxaHue y4eGHOro MaTepuajia ) 2
paseutHe  ku3HM  Ha  3emie. | 1 | [IponcxoxieHue U HaYaJIbHBIC TAIBl PAa3BUTHS KU3HH Ha 3eMIIe.
OBOJIIOLMOHHOE yUEHHE. 2 | Uctopust pa3BUTHSI 9BOJIOLIMOHHBIX HIEH.
3 | MUKpOBOIIONHS 1 MAaKPOIBOJIIOIHSL.
IlpakTHYeckne 3aHATHSA 2
1 | 3anonnenue Ttabaunbl «lIpucrnocobneHnne oOpraHu3MoB K pa3HbIM cpelgam
o0UTaHUY.
Tema 3.5. [Ipoucxoxaenue yenoseka. | ConepkaHue y4eGHOro MaTepuasia 2 2
1 | Antponorenes. UenoBeueckue packl.
Tewma 3.6. OCHOBBI 3KOJIOTHH. Coaep:xanue yueOHOTro MaTepHaJia 6 2
1 | Dkomoruss — Hayka O B3aMMOOTHOIICHHUAX OPTraHU3MOB MEXAYy COOOH U
OKPYKaKOIEH CPeIou.
2 | buocdepa — rmobampHas SKOCHCTEMA.
3 | buocdepa u yenoBek.
IIpakTHyecKue 3aHATHSA 1
1 | Pelenue 9KONOrMYECKHX 3a/a4.
Tema 3.7. buonuka. Coaepxxanue yuyeOHOro MaTepuasa 1 2
1 ‘ broHuka Kak 0HO U3 HanpaBJIeHUH OUOJIOTMH U KUOEPHETUKH.
JAuddepeHunpoBaHHblii 3a4eT 2
BCET'O 114




IIpuMepHBbIe TEMbI HHAUBUAYAJBHBIX NPOEKTOB MO Y4eOHOH TMCUUIINHE
1100.01 EcrecTBO3HAHHE

1. buotexHoJiorus ¥ reHHas MHKEHEepUsi — TexHoioruu X XI Beka.

2. HanoTtexHoJiorus Kak IMPUOPUTCTHOC HAIIPABJICHUC PA3BUTHUA HAYKH U IIPOU3BOACTBA

B Pocculickoii @enepanuu.

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. N3otomnsl 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’Karolen cpeapl OT XUMHUYECKOTo 3arpssHeHus. KonnuecTBeHHbIe
XapaKTEPUCTHKY 3arPsI3HEHUSI OKPYKAOLIEH CpeJIbl.

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

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

16. I'pyboaucnepcHble CHCTEMBI, HX Kilaccu(ukauus U HUCHOJIb30BaHUE
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 Jyisi XMMUYECKOro 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. CepHas KHCJIOTa — «XJI€0 XUMHUYECKON TIPOMBIIIIIEHHOCTH.

26. Vcnonb30BaHNEe MUHEPAJIBHBIX KUCJIOT Ha MPEANPUATUSAX PA3IMYHOTO TPOPUIIA.
27. OKCHJIBI ¥ COJIM KaK CTPOUTEIIbHBIE MATEPUAJIBI.

28. Uctopus rurca.

29. IloBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

30. MHoroMkui kKapOOHAT KaJIbLIMS: B IPUPOJIE, B IPOMBILIIIEHHOCTH, B OBITY.
31. Peakiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

32. BupTyailbHOE€ MOJEIMPOBAHNE XMMHUECKUX ITPOLIECCOB.

33. DNeKTpoJin3 PACTBOPOB IEKTPOJIUTOB.

34. DneKTpoJin3 pacIiiaBOB dJIEKTPOJIUTOB.

B

35. IlpakTuyeckoe NpUMEHEHHUE 3JEKTpoin3a: padUuHUPOBAHUE, TAIbBAHOIUIACTHKA,

rajJbBaHOCTETHUSl.
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 MeTaurypruu. COBpeMEHHOE METAJULyPru4ecKoe MpOU3BOACTBO.

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 coiau — TrajloreHsl.

44. Victopus MIBEACKOW CIIMYKH.

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 CTPOEHHUSI.

50. DKOJIOrMYeCKUEe acCleKThl UCIIOJIb30BAHUS YIIEBOAOPOIHOTO CHIPHS.

51. DkoHOMHYECKHE ACTIEKTHI MEXKIYHAPOIHOTO COTPYAHUYECTBA IO MCIOJIB30BAHUIO
YIIEBOAOPOIHOIO CHIPHSL.

52. Hctopusi OTKpHITHUS W pa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUM B
Poccuiickon @enepanum.

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 €T0O POJIb B HAYYHO-TEXHUUYECKOM IIPOrpeCcee.
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. BeretapraHCTBO: «3a» 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 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 IMTMEHTOB.

68. BisiHue TsKENbIX METAIUIOB HA 3J0POBbE YEJIOBEKA.

69. Binsinue pexiiamMbl Ha ICUXHUKY MOJPOCTKA.

70. buosiornuecku aKTUBHBIE BEIIECTBA — BUTAMUHBI.

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

72. CoBpeMeHHBI 3Tal pa3BUTHs yenoBeuecTBa. YemoBedeckue pacbl. OmacHOCTb
pacusmMa.

73. Vcnomb3oBaHWE pACTCHUU-TMAH ¥ AaMIENbHBIX PACTCHUU JUISI O3CJICHCHHUS
MTOMEIIECHUN.



74. Ilongbop accopTUMEHTA PACTEHU JIsl 03€JICHEHUsI UHTEPhEepa B 3aBUCUMOCTH OT UX
HKOJIOTUYECKUX OCOOEHHOCTEM.
75. PacTeHus pa3HbIX )KU3HEHHBIX ()OPM B 03€JICHEHUH HACENEHHOTO MMyHKTA.



4. YCJIOBUSA PEAJIM3ALMU ITPOT'PAMMBI INCHUTIJINHBI

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

KommuiekT mebenu 1y1st yaeOHOTo mporiecca.

MyabTuMeauiiHOe 000pyIOBaHMe: TIEPCOHAIBHBIM  KOMIbIOTEpP -  lT.
(mporteccop IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

IIporpammuoe obecneuenue: Microsoft Access (mumensus NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN  96044930ZZE1711);
Microsoft Project Professional (sumiensus NeIM123460); Microsoft Visio Professional
(muensus NelM123460); Microsoft Visual Studio Enterprise (yumensust NeIM123460);
Microsoft Windows Enterprise (mmensus NelM123460); Arent Dr.Web (mumnensus
NeL BW-BC-12M-1600-B1); xommnektr 'TAPAHT-Mactep (nmuensust Nel2-40272—
000898); xomrutekT I1O IS pemieHUs OCHOBHBIX IOJB30BaTEIBCKUX 3a/1a4 (CBOOOIHO
pactp. IIO); cmpaBounas mpaBoBas cucrema «KoHcynprant IImroc» (KOHTpakT
Ne2025 CB_2 ot 04.12.2024r).

CpencrBa o0y4eHHsi: KOMIUICKT pa3aTOYHOrO MaTepuaia, TaOJUIbl M TUTaKaThl
0 XUMUH, CTEH/I Tabimiia MenneneeBa; Habop Mpe3eHTAINN 110 pa3/ieiaM XHMHH.

VYyebnas naboparopus.
Kommiexkt Mmebenu jy1st yueOHOro mnporecca.

MyabTHMeauiiHOe 000pyAOBaHUe: TPOEKTOP MylabTuMenuiiabil Sanyo PLC- XD
2600, neperocHoi HOyTOYK Easynote TE 11 HC.

IIporpammuoe obOecneyenme: Microsoft Access (muuensus NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN  96044930ZZE1711);
Microsoft Project Professional (iuuensust NeIM123460); Microsoft Visio Professional
(muuensust NelM123460); Microsoft Visual Studio Enterprise (iuuensust NeIM123460);
Microsoft Windows Enterprise (umensust NelM123460); Arent Dr.Web (nmuensus
NeLBW-BC-12M-1600-B1); xommiekt TAPAHT—Mactep (numensuss Nel2-40272—
000898); xommuiekT 1O st peeHrs OCHOBHBIX MOJIH30BATEIBCKUX 3a/1ay (CBOOOIHO
pacnp. IIO); cnpaBounas mnpaBoBas cuctema «KoncynpTanT I[lmioc» (KOHTpakT
Ne2025 CB_2 ot 04.12.2024r).

CpenacrBa oOyuyeHusi: BBITSDKHOW 1mkad, mkad I8 XUM. TOCYJbI, CTOJIBI
7a00paTOpHbIE C MOJKaMH JJIi XMM. PEAKTUBOB, CTOJbI C JJAOOPATOPHBIMH TOJKAMH,
mKad JUIsE  XMM. pPEAKTUBOB, BBIIPSAMUTENb dJeKkTpuyeckoro Toka B-OIIE/,
ANEKTPUYECKUE TUIMTKH, OaHs BOJSHAs, XUMHUYECKas IOCYyAd, PEaKTUBBI, MelIajKa
MarHuTHasl.

VY4eOHo-uccaenoBaTenbcKas 1abopatopusi — U3MEPUTENbHAS.
Kommiexkt Mebenu st yueGHOTo mpoiecca.

CpeacrBa oOyuyeHHsi: Bechl JJIeKTpoHHBIC aHamutmueckue AF - R 220 CE
VIBRA;  naGopartopHblii  OWOPEAKTOPHBIH  KOMIUIEKC IS  YCKOPEHHOTO
KOMIIOCTUPOBAHMSI U MEpepadOTKH; JIaMIla ¢ TOJbIM KaTofoM Ha AG; jamma ¢ MmojibiM
karogoMm Ha AL; meus mydenprass MUMII-17Y3; npubop pH 150 M; mpubop pH
150M; pH-metp/monomep UITJI-113; cTomnsl 1abopaTopHbIE, CTOIBI XUMHUECKHE.



KabuHet ecTecTBEHHOHAaYUYHbBIX TUCIUILIMH.
Kommnekt mebenu asist yueOHOTO mporecca.

MyabTuMenuiinoe  000pyaoBaHMe: KOMIIblOTEp ~ —lmiT. (mpoueccop
IntelPentiumE2140/512Mb/160Gb, monmtop LCDSamsung 19), MyiabTHMEIHHHBIMI
npoekrop Mitsubishi SL 2V.

IIporpammuoe obecneuenue: Microsoft Access (mumensus NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711),
Microsoft Project Professional (yiumiensus NelM123460); Microsoft Visio Professional
(muuensus NelM123460); Microsoft Visual Studio Enterprise (umensus NelM123460);
Microsoft Windows Enterprise (uiensus NelM123460); Arent Dr.Web (munensus
NelL BW-BC-12M-1600-B1); xommuekr I'APAHT-Macrep (mnensust Nel2-40272-
000898); kommuiekt 11O st pernieHuss OCHOBHBIX MOJIb30BATENbCKUX 3a7a4 (CBOOOIHO
pactip. I1O); cmnpaBounas mnpaBoBas cucrtema «KoucynbranT IDmroc» (KOHTpakT
Ne2025 CB_2 ot 04.12.2024r).

CpencrBa o0y4eHusi: KOMIUICKT Pa3gaTOYHOTO Marepuaia, TaOIUIbl U IJIAKaThI
M0 TUCHUILIMHE, HA0Op Mpe3eHTaIui 10 pa3/iesaM JUCIUIUIMHBI, YKPaH.



4.2. UndgopmannonHoe odecnevyeHne y4eOHOM JUCHUIIINHbBI
OcHOBHAas U JONOJIHUTEIIbHAS IUTEepaTypa

Ne KonnuectBo

/o . IK3EMILISPOB,
Crmcok UCnoIb3yeMOil TUTepaTypsl (neyamuule u30anus,
MMEIOIINXCS B

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

ccbuika Ha ObC

OCHOBHAZ JIMTEPATYPA

1. |EcrecrBo3nanme. 10 xiacc. ba3oBsiii ypoBeHb: yueOHuk / O.C.| 2JI€KTPOHHBIN pecypc
INabpuensu, 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). — Pexxum 10CTyIA: 1O TOATHUCKE.

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 (nara oOpareHus:
29.07.2024). — Pesxum 10CTyIA: 1O TOAIMHUCKE.

JOITOJIHUTEJIbHA S JIMTEPATYPA

Y4ebHuKH, ydyeOHble TOCOOUs

1. Auexkcammna, W.FO. EcrectBo3nanume. ba3oBblii ypoBEHb: | 3JIEKTPOHHBIN pecypc
y4eOHHUK JUIsi 00pa3oBaTeNbHBIX OpraHU3allui, PeaTu3yroLINX
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/IeKTpOHHBIH. -
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 Y4YEOHUKOM ISt
o0pa3oBaTeIbHBIX OpraHu3anuii, pean3yronmx
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  oOLEHKa pe3ylbTaToOB  OCBOCHHMS  y4eOHOM  AMCUUIUIMHBI
OCYILIECTBIISIETCSl TpernojaBareieM B (opMe TEKYIIero KOHTPOJIS YCIEBAEMOCTH U
UTOTOBOM aTTECTAIIHH.

WtoroBass arrectans UWMEET IENbI0 ONPEACIUTb CTENeHb JIOCTHKECHUS
3alJIaHUPOBAHHBIX PE3yJAbTATOB OOYUYEHHUS MO AUCHUILIMHE 3a TMEPUOJl OOYUYCHHS.
dopma UTOTOBOI arTecTauu — AU PepeHIInpPOBaHHBIN 3aUeT.

Texymuit KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B TPOIECCE TMPOBEACHUS
MPAKTUUECKUX 3aHIATUN, OOECIeYMBACT OILICHWBAHHWE XOJla OCBOCHHUS JUCIUIUIMHBI.
@®opMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH: mMecmuposanue, YCmublli Onpoc, 0oKuao,
BbINOJIHEHUE U 3AWUMA  00VHAIOWUMUCS UHOUBUOYATbHBIX 3A0AHULl, NPOEKMO8,
ucciedo8anuil u op.

Pe3ynbTaTel
o0Oy4deHus mo DopMBbI KOHTPOJIS
JUCITUTIITNHE

HanmeHnoBaHMEe TeMBI
(pa3znena)

OOmast ¥ HeopraHuyeckas IT.1-11.6 Beinonnenne MHIUBUAYaTBHOTO
XUMUSL. IIPOEKTA; IIPE3CHTALIN;
BBINOJIHEHUE IIPAKTUYECKUX
pabor; YCTHBII OI1poC;
TECTHPOBaHUE.

Opranunueckasi XUMHSI. I1.1-I1.6 BrinosHeHe HHANBUTYaTbHOTO
MIPOEKTA; MpE3EHTALNN;
BEITIOTHEHHE MPAKTUYECKHUX
pabor; YCTHBIN OIpoc;
TECTUPOBAHUE.

YueHue o KIETKE. I1.1-I1.6 BrinonHeHne MHIUBUIAYAIBHOTO
MIPOEKTA, MIPE3EHTALNM,
BBLITTOJTHEHHE MPaKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA.

Opranusm. PasmHoxenne u I1.1-I1.6 BrinosHeHne MHIUBUAYAIBHOTO
WHJIMBHUIyaJIbHOE pa3BUTHE MIPOEKTA, MIPE3EHTALINH,
OpraHu3MOB. BBIIIOJTHCHHE MPAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]I.

OCHOBBI T€HETHKH U CEJICKIIUH. IT.1-11.6 BrinonHenne MHAMBUYATBHOTO
MPOEKTA, Mpe3EHTalNH,
BBITTOJTHEHUE MPaKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, HOKIIA/I.

[Ipoucxoxaenue ©  pa3BUTHE I1.1-I1.6 BrinosHeHNE WHIUBUIYAIBHOTO
JKU3HU Ha 3emie. MPOEKTA, MpEe3EHTALNM,
DBOJIIOIIMOHHOE YYEHHUE. BBITIOJTHCHHE MPAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]I.

[IpoucxoxaeHue yenoBeka. I1.1-I1.6 BrinosHenne MHIUBUAYAIBHOTO
MPOEKTA, MpEe3EHTALNM,
BBITTOJTHCHHE MPAKTUYECKUX
paoor, YCTHBIN orpoc,




TECTUPOBAHUE, JOKIIA/I.

OCHOBBI DKOJIOTHUH. I1.1-I1.6 BrinonHenne MHIUBUAYATIBHOTO
[IPOEKTA, IIPE3CHTALNM,
BBIIIOJIHEHHE MPaAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, JOKIIA/I.

buonuka. I1.1-I1.6 BrinosHenne MHIUBUAYAIBHOTO
IIPOEKTA, MPE3EHTALINMN,
BBITIOJIHECHUE MPAKTUYECKUX
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 MPOTPaMMHBIA MaTepuaj, MPOsBISET 3HAHWE OCHOBHOM M JOINOJIHUTEIbHON
JUTEPaTyphl, IPaMOTHO, JIOTUYECKU CTPONHO M apryMEHTUPOBAHO U3JIaraeT MaTepual,
JaeT HWCYEpIbIBAIOIINE OTBETHl Ha IIOCTABJIEHHbIE BONpPOChl. B oTBeTe TecHO
YBSI3BIBAETCSI TEOPHUSl C NPAKTHKOM, MPH 3TOM OOYyYaIOLIUICS HE 3aTpyAHSETCS C
OTBETOM IpU BUJOM3MEHEHUHU 33aJaHUsI, CBOOOJHO CIpPABISAETCS C IPAKTHUECKUMU
3aJJaHUSIMU.

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

OreHka «yIOBICTBOPUTEIHLHO» BBICTABISETCS OOYyJaromIeMycsi, KOTOPbI HWMeeT
3HaHWSA TOJILKO OCHOBHOTO MaTepuaja, HO HE YCBOWJI €ro JeTajeid, IOMyCKaeT
HETOYHOCTH, HEJOCTATOYHO MpaBWIbHbIE (DOPMYIMPOBKU, HCIBITHIBAECT 3aTPYAHEHUS
IIPU BBIIIOJTHEHUH MPAKTUYECKUX PaldoT.

OrneHKa «HEYAOBJIETBOPUTENIbHO» BBICTABIIAETCA OOydaroleMycs, KOTOpBIH He
3HAaeT 3HAUMTENBHOM YacTW MPOTrpaMMHOIO MaTepuasa, JIOMYCKAeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJNBIIMMHU 3aTPYJHEHUSMHU BBINOJHSIET MPAKTHUECKUE
paboTHI.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlononHeHus U u3MeHeHus K pabodeit mporpamme Ha 2022-2023 y4eOHbIi T0OA 110
mucruuinae  [100.01  EctecTBo3HaHWe: B paszien YCIOBUS pean3alui yaeOHOU
aucIUIrHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOH TUCIUTLINHBI) BHECCHEI
M3MEHEHHUS B CIIMCOK OCHOBHOM M JAONOJHUTEIbHOMN JTUTEPATYPHIL.

JlononHeHUs ¥ W3MEHEHHsI B pabodyeil mporpamMMe OOCYKIeHbl Ha 3acelaHuu
[TLK ecTecTBEeHHOHAYYHBIX JHCHUILINH.

«30» aBrycta 2022 r. (mpotokoia Ne 1)

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