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1. AHHOTALIUS

Pabouas nmporpamma yueOnoit auciuiummasl [100.01 EctecTBo3Hanue siBhsieTcs
YacTh0 MPOrPpaMMbl  MOATOTOBKM  CIIEIIMAJIMCTOB CPENHETO 3BEHA  CPEIHETO
npodeccuoHagbHOro oopazoBanus o crnenuanbHocT 07.02.01 ApxuTekTypa, BXOJIUT
B IIMKJI 00111€00pa3oBaTeibHON OATOTOBKY U peanusyercs B 1 u 2 cemectpe.

OcHOBOI1 coaepkaHus y4eOHOU TUCUUIUIMHBI EcTecTBO3ZHAHME SIBISIETCS 3HAHUE

— BOXHEUIIMX XUMHYECKUX TMOHSATHI: BEIIECTBO, XMMHUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIIbHBIE aTOMHAas M MOJIEKYJSIpHAs MAacChl, WOH, aJUIOTPOIMS,
W30TONBI, XHUMHUYECKasi CBSI3b, JJIEKTPOOTPULATEIBHOCTh, BAJEHTHOCTh, CTEIECHb
OKHUCJICHUS, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJISIDHOTO  CTPOEHUS, PacTBOPBIL, ANEKTPOIUT M  HE  DIIEKTPOJIUT,
ANEKTPONUTUYECKAST JTUCCOLUMALMS, OKHUCIUTENb WU BOCCTAHOBUTEIb, OKHUCJIEHUE H
BOCCTAaHOBJICHHE, TEIJIOBOM A EKT peakiuu, CKOPOCTh XUMHUYECKON peakilni,
KaTajii3, XMMUYECKOE PAaBHOBECHE, YTJIEPOJHBIM CKeleT, (PYyHKIMOHAIbHAS TPYIIa,
M30MepHsi, TOMOJIOT U,

— OCHOBHBIX 3aKOHOB XHMHH: COXPAHEHHMS MAacCChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, MEPUOINYECKUAN 3aKOH;

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

— BQXHEHWIIMX BEIIECTB M MATEPHAJIOB: OCHOBHBIE METAJUIBI U CIUIABBI; CEpHAasd,
COJISIHAsI, @30THAsI U YKCYCHAasl KHCIIOTBI; IIeJI0YH, aMMHaK, MUHEpPaJbHbIE yI00peHMUs,
MeTaH, dTUJICH, alleTUJIeH, OEH30JI, 3TaHOJ, JKUPbI, MbLIA, TJIOKO3a, cCaXxapo3a, Kpaxmarl,
KJIETUaTKa, OCJIKU, UCKYCCTBEHHbBIC U CUHTETUYECKUE BOJIOKHA, KAYYYKH, TIaCTMACCHI;

— TOJy4eHUs: PyHJAaMEHTAJIbHBIX MOHATHN O OMOJIOTHYECKUX CUCTEMaX: KJIETKa,
OpTraHu3M, MOMYJISALHNS, BUJ, SKOCUCTEMA;

— MCTOPHUU Pa3BUTHUSI COBPEMEHHBIX MPEACTABICHUN O dKUBOU IPUPOJIE;

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

YyMeHue:

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

— OMNpENENsATh: BaJEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUYECKUX 3JIEMEHTOB, THII
XUMUYECKOU CBSI3M B COEAMHEHUSIX, 3apsAJl MOHA, XapaKTep Cpelibl B BOJAHBIX pACTBOPAX
HEOPraHMYECKUX COCIUHEHUHN, OKHCIHUTEIb U BOCCTAHOBUTEIb, MPUHAMICKHOCTD
BEIIECTB K Pa3JIMYHBIM KJIaCCaM OPTaHUYECKUX COCIUHECHUH;

— XapakTepHu30BaTh: »OJIEMEHThl MAJIbIX TIEPUOJIOB MO HX IMOJOXKECHUIO B
nepuoandeckon cucreme /. . Menzaeneena; o01me XMMUUECKHUE CBOMCTBA METAJIIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX W OPraHUYECKUX COCIMHEHMUI;
CTPOCHHUE U XMMUYECKUE CBOMCTBA NU3YUEHHBIX OPraHUYECKUX COETUHEHHUII;

— OOBSACHSTH: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUS;
NPUPOAY XMMHUYECKUX CBsI3€d (MOHHOM, KOBAJIEHTHOM, METAUINYECKOM), 3aBUCUMOCTh
CKOPOCTHM XHMMHUYECKOM PEAKUIHMH U TOJOKEHUS XHUMHUYECKOTO PaBHOBECUS OT
paznuyHbIX (aKTOPOB;



— BBINOJIHATh XUMHUYECKUU DKCIIEPUMEHT [0 pAaClO3HABAHUIO BAKHEUIINX
HEOPraHMYECKHUX U OPTaHUYECKUX BEUIECTB;

— MPOBOJUTH  CAMOCTOSATENBHBIM  TMOUCK XUMHYECKOW  HHPOpMAMH  C
WCIOJIB30BAaHUEM  PA3JIUYHBIX  HUCTOYHUKOB  (HAYYHO-TOMYJSIPHBIX  M3JIaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA);

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

— WCIONB30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B  MPAKTUYECKOU
NESTENbHOCTY W TIOBCEIHEBHOM KU3HU JUIsI OOBSICHEHHS XWMUYECKHX SIBIICHUH,
NPOUCXOMAIIMX B MPHUPOAE, ObITY WU Ha MPOU3BOACTBE; OMpPENENCHUS BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX TMPEBPAIICHUI B Pa3IUYHBIX YCIOBUAX U OIIEHKH HX
MOCJIEACTBUM; PKOJOTHYECKH T'PAMOTHOIO MOBEJACHUS B OKPYXKAIOIIECH Cpelie; OLEHKU
BIIMSIHUSL XUMHUYECKOTO 3arpsi3HEHUS] OKPYXKAIOIIEH Cpelbl Ha OpraHu3M 4YejoBeKa U
JPYTHE *KUBbIC OPTaHU3MBbI; 0€30MaCHOTO OOpalleHuss C TOPIOYMMHU U TOKCHUYHBIMU
BEIIIECTBAMHU, J1aOOPATOPHBIM OOOPYJIOBAHMEM; MPUTOTOBJIICHUS PACTBOPOB 3aJlaHHOU
KOHIICHTpAIlui B OBITY M Ha MPOU3BOJICTBE; KPUTUUYECKOM OIEHKH JIOCTOBEPHOCTHU
XUMHUYECKON HH(POPMAIINH, TOCTYAIONICH U3 Pa3HbIX HCTOYHHUKOB,;

— JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX 3HAHUN B
MPAKTUYECKON NEATEIbHOCTHU JIFOJIEN, pa3BUTUH COBPEMEHHBIX TEXHOJIOTHU;

— ONpeNeNsiTh >KUBbIe OOBEKTHl B TMPUPOJE; MPOBOAUTH HAOIIOIECHUS 3a
AKOCUCTEMAMHU C LIEJIbI0 UX OIMUCAHUS U BBISIBICHUS €CTECTBEHHBIX U aHTPOMOTEHHBIX
W3MEHCHMI;

— HaXOJUTh U aHAIU3UPOBATH HHPOPMAITUIO O KUBBIX O0BEKTAX;

— WCIONB30BaTh MPUOOPETEHHbIE OWOJIOTMUECKHE 3HAHWS W yMEHUA B
MMOBCETHEBHOM KU3HU JIJIs1 OLIEHKU TOCIIEICTBUI CBOEH NEATENbHOCTU (M AEATEIbHOCTH
JIPYTUX JIIOJIeH) TI0O OTHOIICHHIO K OKPYKAIOIIEH cpele, 3MI0pOBbI0 APYTHX JIOJEH U
COOCTBEHHOMY 3/I0POBBIO.

ConepxaHue TUCHUILUIMHBI BKIIOYAET U3YUCHUE CICAYIONIUX TeM (pa3aesoR):

Paznen: O6mias u HeopraHuveckasi XuMusi.

1. OcHOBHBIE MOHSTHS U 3aKOHBI XUMUH

2. Tlepmonnueckuit 3akoH U llepuomnyeckass cUCTeMa XUMHYECKHX JJIEMEHTOB
J.1. MenneneeBa U CTpOCHUE aTOMA.

CtpoeHue BelecTna.

Bopa. PacTBophbl. DaeKkTpoiuTHYECKas TUCCOIAITHS.
Knaccudukanus HeopraHnuecKux COeTUHEHU U UX CBOMCTB.
XUMHUYECKHE PEAKIIHH.

. Metamibl 1 HEMETAJLIBL.

Paznen: Oprannueckass XuMus.

1. OcHOBHbBIE TOHSITUS OPTraHUYECKON XUMHUHU U TEOPHSI CTPOEHUS OPTraHUYECKUX
COECIMHEHUM.

2. YTIeBogopOIbl U UX MIPUPOIHBIC HCTOUYHUKH.

3. Kucnopoaconep:xaiiye opraHuyeckue CoeMHEHUSI.

A3oTconepiKalle Opraimueckue coeqnHeHus. [lonumepsl.

Paznen: buonorus.

1. Vdenue o kneTke.

Nogkow



Opranusm. Pa3MHOKEHUE U MHAWBUAYAIBHOE PA3BUTHE OPTaHU3MOB.
OCHOBBI TEHETHUKU U CEJIEKIINU.

[IpoucxoxieHre U pa3BUTHUE )KU3HHU HA 3eMJIe. DBOITIOLHOHHOE YUYEHHUE.
[IpoucxoxieHre 4eI0BeKa.

OCHOBBI 3KOJIOTHH.

. buonuka.

O6mmit 00beM y4eOHOW Harpy3Kd MO IUCHHIUIMHE cocTaBimsieT 114 wdacos,
Harpy3ka BO B3aHUMOJICHCTBHH ¢ npenoaasaresieM - 114 gacos.

Texymmii KOHTPOJb YCHEBAEMOCTH OCYIIECTBISIETCS B MPOLECCE MPOBEACHUS
MPAKTUYECKUX 3aHATHM U 00ECHEeYMBAET OLEHUWBAHHME XOJa OCBOEHHS JMCLMIUIAHBI.
@opMbI  TEKYyLIEro KOHTPOJIA YCIIEBAEMOCTH: TECTUPOBAaHHME, YCTHBIM OIpoC,
BBITIOJTHEHUE TMPAKTUYECKUX padoT, 3ammra OOyJarolIMMHCS WHIWBUIYaTbHBIX
3aJlaHu, TPOEKTOB, UCCIEAOBAHUM U JIp.

dopma NpoMeKyTOUHOM aTTecTauuu — qudHepeHIMPOBaHHbBIN 3a4eT.

Noakown



2. OBIIIAS XAPAKTEPUCTUKA YUEBHOM JUCHUITINHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHENHMATHCTOB
cpeHero 3BeHa

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

2.2. Hesb u miIaHupyeMbie pe3yJabTAThl 0CBOCHNS JUCHUILIUHBI:

Conepxxanne mporpammbl  yueOHOUW mucruminabl  [100.01  EctecTBO3HaHUE
HaIIPaBJIEHO Ha JOCTH)KECHHE CIEAYIOIINX Yeel:

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

- (GopmupoBaHue y 00y4yaroUMXcs LETOCTHOTO MPEJICTaBICHUS O MUPE U POJH
XUMUHU B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHBI MUDPA;

- pa3BUTHE Yy OOy4aroImMXCid YMEHHUM pa3nuyuarh (akThl U OLIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJBI, BUJAETh MX CBA3b C KPUTEPUAMH OLECHOK M CBSI3b KPUTEPUEB C
OTIpE/ICNIEHHOW CUCTEMOW LIEHHOCTEH, (hOpMYyIMpPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULINIO;

- IproOpeTeHre 00yUaOIMMUCS ONbITa PA3HOOOPA3HON 1E€ATEIbHOCTH, TO3HAHUS
M CaMOIIO3HAHUS;, KIIOYEBBIX HABBIKOB, HMEIOIIMX YHUBEPCAJIbHOE 3HAYECHUE IS
Pa3JIMYHBIX BHUJIOB JCSATEIBLHOCTH (HABBIKOB pELICHUS] MPOOJEeM, MPUHSITHUS PELICHUM,
MOMCKa, aHaiau3a U o0pabOTKu MHPOpPMALK, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB
U3MEPEHH, COTPYJHUYECTBA, O€30MaCHOr0 OOpAIllEHUs C BEIIECTBAMU B ITOBCETHEBHOM
KU3ZHU);

- mojiyueHue (pyHIaMEeHTaIbHBIX 3HAHUM O OWOJOTUYECKUX CcUCTeMax (KIIEeTKa,
OpraHu3M, TOMYJISIUSA, BHUJA, DKOCHUCTEMA), WCTOPUM PA3BUTHUS COBPEMEHHBIX
MPEJCTABICHUN O )KMUBOUM MPUPOJE, BBHIAIOIINXCS OTKPBITUSIX B OMOJIOTHYECKON HAYKE;
poJii OMOJIOTMYECKOW HayKd B (POPMUPOBAHMHU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHBI MUPA; METOIAX HAYYHOTO ITO3HAHUS;

- OBJIAJICHUE YMEHHSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMONIOTUYECKUX 3HAHUW B  MPAKTUYECKOW  JEATETBHOCTH  JIIOJEH, pa3BUTHHU
COBPEMEHHBIX TEXHOJIOTHI; OINpEACNATh KUBbIE OOBEKTHI B MPHUPOJE; MPOBOJUTH
HaOIIOACHUS 32 PKOCUCTEMaMHU C IEJIbI0 UX ONMHUCAHUS U BBISBJICHHS €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX W3MEHEHMM; HaXOAUTh U aHAJIM3UPOBATh WH(OOPMAIMIO O >KUBBIX
00BEKTaX;

- pa3BUTHUE II03HABATEJIbHBIX HWHTEPECOB, HWHTEIJICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM oOOydJarommxcsi B MPOIECCe U3YYeHUs OUOJOTHYECKUX —SIBJICHUM;
BBIJIAIOLIUXCS TOCTHKEHUH OMOJIOTHH, BOIIEAUIMX B OOIIEUETIOBEYECKYIO KYIbTYPY;
CJIO’KHBIX U MMPOTUBOPEUYUBBIX MYTEH pa3BUTHSI COBPEMEHHBIX HAYYHBIX B3IJISIIOB, HJIEH,
TEOpHM, KOHUENUUH, TUnoTe3 (0 CYIIHOCTH U MPOUCXOKIEHUHU >KU3HH, YelIOBEeKa) B
X0/1e pPabOThI ¢ Pa3TUYHBIMA UCTOYHUKAMU UH(POpMAITUK;

- BOCTHTAaHHE YOEKICHHOCTH B HEOOXOIWMOCTH TO3HAHUS >KUBOWU TMPHUPOIHI,
HEOOXOJUMOCTH PAlMOHAIBHOTO MPHUPOJIOTOIB30BAaHUS, OEpPEKHOr0 OTHOIICHHS K
MPUPOJIHBIM PeCcypcaM M OKpY’Karollel cpene, COOCTBEHHOMY 3/10POBbIO; YBAXKEHHUS K
MHEHUIO OMIOHEHTA MPHU 00CY ACHUN OMOJIOTHYECKUX MPoOIIeMm;

- UCIIOJIb30BAaHWE TPUOOPETCHHBIX OHOJIOTMYECKUX 3HAHWM U yMEHHUH B
MOBCEAHEBHOM KU3HU JIJIsl OLEHKH MOCIIECTBUNA CBOEH JEATENbHOCTU (U AESITEIbHOCTU



IpYTUX Jt0JIel) 0 OTHOIIEHHIO K OKpYXKaroulel cpejie, 3/0pOBbI0 APYTUX JIOJEH U
COOCTBEHHOMY 3JIOPOBbIO; OOOCHOBaHHME M COOJIOJICHHE Mep MNPOPUIAKTHKU
3a001eBaHUM, OKa3aHWE TMEepBOM TMOMOIINM TMpPU TpaBMax, COOJIOJIEHUE MPaBUI
TIOBEJICHUS B TIPUPOJIC. ).

OcBoenune coxaepxkanust ydyeoHo aucrumauael  [100.01  EctecTtBo3HaHue
o0ecreynBaeT JOCTHKEHUE CTYICHTaMU CIIEAYIOMINX PE3YJIbTaTOB:

® JIMYHOCTHBIX:

JI1 - ycTOHYUBBIA UHTEPEC K UCTOPUU U JOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTU 32 POCCUICKHUE €CTECTBCHHBIC HAYKHU;

JI2 - TOTOBHOCTh K MPOAOKEHHI0 00pa30BaHUSs, MOBBIIICHUIO KBaTU(UKALUU B
n30paHHOM MPOPECCHOHANBHON JEATEIBHOCTH C MCIIOJIb30BAaHMEM 3HAHHUI B 00JacTH
€CTECTBEHHBIX HAYK;

JI3 - O0ObEeKTUBHOE OCO3HAHHWE 3HAYUMOCTH KOMIIETEHIIMM B  00JacTu
€CTECTBEHHBIX HAayK JUIsi 4YelioBeka W  OOIlecTBa, YMEHHE UCIOJIb30BaTh
TEXHOJIOTUYECKHE JOCTIKEHHUS B OOJACTH XUMHUHU, OWOJOTHHU [IJISl TIOBBIIICHUS
COOCTBEHHOTO0 HMHTEIUIEKTYaJIbHOTO pa3BUTHS B BBIOpaHHOW TmpodeccroHaIbLHOM
NEATEIIbHOCTH;

JI4 - ymeHue mpoaHaIU3UpPOBATh TEXHOTEHHBIE MOCIEACTBUS I OKPYXKAIOMIEH
cpenbl, OBITOBOM M MPOU3BOJACTBEHHOU JIESITEIIbHOCTH YEJIOBEKA;

JIS - TOTOBHOCTH CaMOCTOSTEIBHO JOOBIBATH HOBBIE 19 Cce0s €CTECTBEHHO-
Hay4HbIC 3HaHUS C UCMOJIB30BAHUEM JIJIsl TOTO JOCTYIIHBIX UCTOYHUKOB UH(POpPMAIUK;

JI6 - yMeHue ynpaBisiTh CBOEW ITO3HABATEIBHOW JEATEIBHOCTBHIO, IMPOBOJNTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO Pa3BUTHS,

JI7 - yMeHHe BbICTpaMBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIIEHUSI B KOMaHJE MO
pelieHno oOIKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS;

® MeETanpeIMETHBIX:

M1 - oBnajgeHue yMEHHMSIMU M HaBbIKAMHM Pa3JIMYHBIX BHUJIOB IO3HABATEIILHOU
NEATEILHOCTU JIJISl U3YUEHUSI Pa3HbIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO MUPA;

M2 - mnpuMeHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOICHHS, HAYYHOIO
AKCIIEPUMEHTA) JJIsi U3YyUYCHHUS PaA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHpaA, C KOTOPHIMM BO3HUKAET HEOOXOIMMOCTh CTAJIKHUBAThCA B MPO(ECCHOHATBHOM
cdepe;

M3 - yMeHHe onpeensaTh LeJU U 3aJa4u JeITeIbHOCTH, BRIOUpATh Cpe/cTBa JIJIs
UX JOCTH)KCHUS Ha MPAKTHKE;

M4 - ymeHue UCTOIb30BaTh PA3IMUYHbIE UCTOYHUKH ISl IOJTYYEHUS] €CTECTBEHHO-
HaydHOW WHQOpPMAIMU ¥ OIECHMBATh €€ JIOCTOBEPHOCTh ISl  JOCTHIKEHUS
MIOCTABJICHHBIX LIETIEH U 3a/1ay;

® [IPEIMETHBIX:

I[I1 - cdopMHUPOBAHHOCTh MPEACTABICHUN O IEJIOCTHOM COBPEMEHHOMU
€CTEeCTBEHHO-HAyYHOUW KapTHHE MHpa, NPUPOJICE KAaK €JAUMHOM IEJIOCTHON CHucTeMe,
B3aMMOCBSI3M YEJIOBEKA, MPHUPOJBI W OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTadax Beenennoii;

[12 - BnajgeHue 3HaAHUAMHU O HauOOJee BAXKHBIX OTKPBITUSX U JOCTHIKEHHUSAX B
00JIaCTH €CTEeCTBO3HAHMSI, TIOBJIMSIBIIMX HA 3BOJIIOIMIO MPEJACTaBICHUN O MPUpPOAE, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;



I13 - chopmMupoBaHHOCTh YMEHHMSI MIPUMEHSATh €CTECTBEHHO-HAYYHbIC 3HAHUS IS
OOBSCHEHHSI  OKPY’KAIOIIMX  SIBJICHHM, COXpaHEHUsi  370pOBbs, OOECIEUEHUS
0€e30MacHOCTH  JKM3HEACSATEIBHOCTH,  OEpeKHOr0  OTHOUIEHUS K  TIPHUPOJE,
PAlMOHAIIBHOTO PUPOJOINOJIB30BAHUS, @ TAKKE BBINOJHEHHUS POJIM TPaMOTHOIO
OTPEOUTEIIS;

[14 - chopMuUpPOBAHHOCTH MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS MTPUPOIbI
U CPEICTBAX HM3YYEHHUsS MEraMmupa, MakpoMupa U MUKPOMHUDA; BIAJACHUE NPUEMAMU
€CTECTBEHHO-HAYYHBIX HAOJIO/ICHU, ONIBITOB, UCCIEA0OBAaHUN U OLICHKU JIOCTOBEPHOCTHU
MOJYYEHHBIX PE3YJIbTATOB;

[I5 - BmageHWe NOHATHUMHBIM aNmapaToOM €CTECTBEHHBIX HAYK, IMO3BOJISIOIINM
[03HAaBaTh MHp, y4YaCTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
WCIIOJIB30BaTh PA3IMYHBIC WCTOYHWKHA WH(GOPMAIMH TSI TTOATOTOBKA COOCTBEHHBIX
paboT, KpPUTHUYECKH OTHOCUThCS K coobmenuasm CMMU, coxpepxamum Hay4dyHYIO
uH(dOpMaIHIO;

[16 - chopMupoOBaHHOCTh YMEHUM MOHUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO
3HAHMS JIJIS KQXKJI0T0 YeJIoBeKa He3aBUCHUMO OT €ro NMpo¢eCCHOHANBHON JIESITEIbHOCTH,
paznuyaTh (GaKkThl U OIICHKH, CPABHUBATH OIICHOYHBIC BBIBOJIBI, BHUAETh HX CBSI3b C
KPUTEPUAMU OLICHOK U CBS3b KPUTEPUEB C ONPEACICHHOW CUCTEMOMN LIEHHOCTEMN.



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

Bup yueOHoi padoThI Ob6bem B
yacax

O0beM yueOHOI TN CIUILINHBI 114
Cymmapnas  yuyeOHasi  HAarpy3ka BO  B3aUMOJEHCTBHMH € 114
npenojaaBarejeM
B TOM YHUCJIE:
JIEKIIAU 84
71a00paTOPHBIE 3aHATUS
MPAKTUYECKUEC 3aHSATUS 30

KOHTPOJIbHBIE pa0OThI

KypcoBas pabota (ITpoeKT)

CamocrosiTenbHas paboTa

NnuauBuiyanbHbIA IPOEKT

IIpomesicymounas ammecmayus 8 popme oughghepenyuposannozo 3aiema




3.2. TemaTudeckuii miiaH u cojaepxxkanue yueonoii mucuumianabl [100.01 EcrecTBo3HaHue

Coaep:xanue yueOHOro MaTepuaJa, JjaboparopHble padoThl M NPAKTHYECKHE O0bem YpoBennb
HaumeHnoBaHue pa3aesioB U TeM
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aouIuxcs 4acoB OCBOEHHUA
1 2 3 4
Beenenue Copaeprxanue y4eOHOTro MaTepuasa 2
1 | Hayunble MeTOnpl MO3HAHMS BEIIECTB M XUMHUYECKUX siBIeHHH. Pomb
AKCIIEPUMEHTA U TEOPUU B XUMHUU. MOJEINPOBAHNE XUMUYECKUX IPOLIECCOB.
Ilenu v 3a1aun U3ydeHHs] XUMUU.
Paznen 1. O01as u Heopranuvdeckass XuMust 30 2
Tema 1.1. OcHOBHBIE OHATHUS U Copaepxanue yuyeOHOIro MaTepuasia 2
3aKOHBI 1 | OcHOBHBIC TOHATHS U 3aKOHBI XUMUHU.
2 | PacuerHple 3amauM HAa HAXOXKACHHWE OTHOCHTEIBHOW MOJEKYISIPHOW MAaccCHl,
oTpezieIeHue MacCOBOM J10JIM XMMHUYECKHUX 3JIEMEHTOB B CJIO)KHOM BEIIIECTBE.
Tema 1.2. Ilepuoanueckuil 3aK0H U Coaepxxanue yuyeOHOIro MaTepuasa 2 2
IIepnonnueckas cuctema xumudeckux | 1 | Iepuoanueckuii 3akon .M. MeHeneeBa u CTpoeHHUE aToma.
anemenToB .M. Meneneena u
CTPOCHHE aToMa
Tema 1.3. CtpoeHue BeriecTBa Coaep:xxkanue yueOHOTro MaTepuaJia 2 2
1 | Bugsl XUMHUUYECKOH CBS3H.
2 | Yucrele BeniecTBa M cMecH. JIMcIepCHbIe CHCTEMBI.
Tema 1.4. Boga. PacTBopsl. Coaep:xanue yueOHOTro MaTepuaJia 2 2
ONEKTPOIUTHYECKAS AUCCOLUALINS 1 | Bona. PactBopsl. PacTBopenue.
2 | DIeKTpOIMTHYECKAs TUCCOITMAIIHSL.
IIpakTH4eckue 3aHATHSA 2
1 ‘ IIpurorosnenue pacTBopa 3aJaHHON KOHLIIEHTPAIUK.
Tema 1.5. Knaccudukanus Conep:kanue y4eOHOT0o MaTepHuaJia 2 2
HEOPraHUYECKNUX COSAVNHEHNN U UX 1 | Okcuppl ¥ UX CBOMCTBA.
CBOICTBa 2 | OcHOBaHUS M UX CBOWCTBA.
3 | KucnoTsl u ux cBOMCTBA.
4 | Conu 1 uX CBOMCTBA.
IIpakTH4eckue 3aHATHSA 4
1 \ Pemenue 3a1a4 Ha MoJlydeHHE U paclioO3HABaHUE BEIIECTB.
Tema 1.6. XuMudeckne peakiuu Conep:xkanue yueOHOIro MaTepuaJia 4 2




Conep:xxanue y4ye0OHOro MaTepuaJa, JadopaTopHbie padoThl M MPAKTHYECKUE Oo0bem YpoBeHb
HaumeHoBaHue pa3iesioB U TeM

3aHATHS, CAMOCTOSITeIbHasI padoTa 00y4aoumuxcs 4acoB OCBOCHMS
1 2 3 4
1 | OxucnuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.
2 | DHepreTuKka XUMHUYECKUX PEAKITUH.
3 | CKOpOCTh XUMUYECKUX PEAKITUH.
4 | OOpaTUMOCTh XUMHYECKUX PEAKITHI.
IlpakTHYeckHe 3aHATHA 4
1 ‘ Pemenune 3a1a4 Ha CKOPOCTh XUMUYECKUX PEAKIIUN.
Tema 1.7. MeTasibl U HEMETAJUIbI Coaep:xanue yue0HOro MaTepHaJia 2 2

1 | O6mas xapakrepuctuka MeramioB. CriocoObI MX MOJTYYECHUSI.
2 | Obmas xapakrepuctuka HemeramioB. CiocoObl UX TOTyYEHHUSI.

IlpakTHyeckne 3aHATUSA 4
1 | [onyuenue, cobupanue u pacro3HaBaHue Ta30B.
2 | Pemenue sxcniepuMeHTaNbHBIX 3a/1a4.

Pa3nes 2. Oprannyeckasi XMMHA 45 2
Tewma 2.1. OCHOBHBIE TOHATHUS Coaep:xanue yue0HOro MaTepHaJia 4
OpraHN4eCKON XUMHUH U TEOPUS 1 | IIpeamer oprannueckoil XUMHUH.
CTPOCHHMSI OPraHMYECKUX COENUHEHUN | 2 | Teopus CTpOSHHs OpraHUYecKuXx coeanHennii A.M. Bytieposa.
Tema 2.2. YrneBonopoasl U UX Copaepxxanue y4yeOHOIro MaTepuaJa 14 2
IIPUPOHBIE HCTOYHUKH 1 | AnkaHsl
2 | lluknoankaHsbl.
3 | AJKeHBI.
4 | JIlueHsl ¥ KayuyyKH.
S5 | AJTKUHBL
6 | ApeHsl.
7 | IlpupoiHbIe HCTOUHUKH YTIIEBOJOPOJIOB.
IIpakTnyeckue 3aHATHS 6
Pacuernble 3amaun. HaxoxkaeHue MONeKyIspHOH (QOpMyIlbl Ta3000pa3HOro
1 | yrneBogopoia MO €ro IUIOTHOCTH M MAacCOBOHM J10JIe€ AJIEMEHTOB WIIU TIO
IPOAYKTaM CrOpaHMsL.

Tema 2.3. Kucnopoaconaepxaniue CoaepxxaHue y4yeOHOro MaTepuasa 11 2
OpPraHUYECKNE COETUHEHUS 1 | OnHOAaTOMHBIE U MHOTOAaTOMHBIE CITUPTHI.
2 | ®enoM.




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 | CroxHbI€ 9(OUPHI U KUPBI.
6 | YrueBossl.
Tema 2.4. Azotconepxaiune Coaepxxanue yueOHOIro MaTepuaJa 6 2
OpraHUYECKUE COCTUHECHUS. 1 | AMuHBI
[Tonumepsr 2 | AMHUHOKHCIIOTEI.
3 | benku. buomornueckas poiab OEIKOB.
IIpakTuyeckue 3aHATHSA 4
1 | PacuerHble 3a1aun. Haxox/IeHHe MACCOBOII I0JIM BEILECTBA.
Pa3nen 3 buoJiorus 35
Benenue Conep:xaHue yueOHOr0 MaTepUaa 1
1 | O6bexT u3yueHusi — >kuBas mnpupoja. [Ipu3HaKM >KUBBIX OPTaHU3MOB U HUX
MHOT0OOpa3ue. YpOBHEBas OpTraHU3AlMs >KABOH TIPUPOIBI M  SBOJIFOIIHSL.
MeTtop1 mO3HAHUA KUBOH Tprpoabl. Ob1mMe 3akoHoMepHOCTH Onosioruu. Ponb
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 (yHKIIUN KIETKH.
3 | OOMeH BelIecTB U MpeBpallleHNe SHEPTUU B KIIETKE.
4 | )KuzHeHHBIH IUKI KIETKH.
IpakTHuyeckue 3aHATHS 1
1 | Pemenue 3anau «HyKk/IeHHOBBIE KHCIOTED».
Tema 3.2. Opranusm. PasmMuoxxeHne n | Coaep:kanue y4eOHOro MmaTrepuaJia 4 2
WHINBUIYAIbHOE PAa3BUTHE 1 | Pa3mHOMXEHUE OPraHU3MOB.
OpPTaHHU3MOB 2 | aauBHTyampHOE Pa3BUTHE OPTAHU3MOB.
6 2

Tema 3.3. OCHOBBI TEHETUKHU U
CEJICKIIMU

Coaep:xanue yueOHOTro MaTepHaJia

OCHOBBI Y4CHHA O HACIICACTBCHHOCTU U U3MCHYUBOCTH.

3aKOHOMEPHOCTH U3MEHYHBOCTH.

WIN| -

OCHOBBI CCIICKIIMH paCTeHHﬁ, JKUBOTHBIX 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. IIpoucxoxnenue u Coaepxxanue yueOHOIro MaTepuasa ) 2
pa3BUTHE KU3HU Ha 3emiie. 1 | IlpoucxoxaeHue U HayaJIbHbIE ITAIbl Pa3BUTHsI KHU3HU Ha 3eMile.
OBOIIIOIIMOHHOE YYEHHUE 2 | Uctopust pa3BUTHsI SBOJIOLMOHHBIX HJEH.
3 | MUKPOABOJIONHS 1 MAaKPOIBOIFOIIHSL.
IlpakTHYeckne 3aHATHSA 2
1 | 3anonHenne Tabmuubl «[IpucnocobieHne OpraHU3MOB K pa3HBIM cCpelam
o0UTaHUAY.
Tema 3.5. Ilpoucxoxaenue uenoseka | Coaep:kanue y4eGHOro MaTepuajia 2 2
1 | Antponorenes. YenoBeueckue packl.
Tema 3.6. OCHOBBI SKOJIOTUH Coaep:xanue yueOHOTro MaTepHaJia 6 2
1 | Dkomoruss — Hayka O B3aMMOOTHOIICHHUAX OPTraHU3MOB MEXAYy COOOH U
OKPYKaKOIEH CPeIou.
2 | buocdepa — rimobampHas SKOCHCTEMA.
3 | buocdepa u yenoBex.
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.
JuddepennnpoBaHHblii 3a4eT 2
BCET'O 114




4. YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCIIUITJIMHBI

4.1. MatepuaJbHO-TEXHUYECKOE o0ecnevyeHne y4eOHoi JUCHUIJINHbBI

Kabunet xumumu.

KommuiekT mebenu 1y1st yaeOHOTo mporiecca.

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 MPE3eHTAIINM 110 pa3jesiaM XUMHUHU.

VYyebnas naboparopus.

Kommiexkt Mmebenu jy1st yueOHOro mnporecca.

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

IIporpammuoe odecneyenue: 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» (konTpakt 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/,
AIIEKTPUYECKUE TUTUTKUA, OaHs BOSHAs, XUMHYECKas IMOCYyJa, PEaKTUBBI, MeEIIaKa
MarHuTHasl.

VYuebHo-uccienoBaTenbcKas 1adopaTopusi — U3MEpUTEIIbHAS.

Kommiexkt Mebenu st yueGHOTo mpoiecca.

CpencrBa o0y4deHmusi: Bechl iekTpoHHble aHanuTudeckue AF - R 220 CE VIBRA,;
71a00paTOPHBII OMOPEAKTOPHBIA KOMILIEKC ISl YCKOPEHHOIO KOMIIOCTHPOBAHUS 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.

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.
[10); cnpaBounas npaBoBas cucrema «KoncynbranT Ilnroc» (koHTpakT Ne2025 CB 2
ot 04.12.2024r).

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

4.2. UndgopmanmnonHoe odecnevyeHne y4eOHOM JUCHUIIINHbBI
OcHOBHAs ¥ JONOJHUTEIbHAS JTUTEpATYpa

Ne KomngectBo

n/m . 9K3EMILIAPOB,
Crnrcox UCoab3yeMOM IUTepaTypsl (nevamHuvle u30aHus,
MMEIOIINXCS B

DNIEKMPOHHbBLE U3OAHUS 3A NOCTICOHUE 5 T1lem)
OuOIHNOTEKE, NN

cceutka Ha OBC

OCHOBHAS JIMTEPATYPA
1. |EcrecrBo3nanue. 10 xnacc. bazoBbiii ypoBeHb: yueOHuK / O.C.| 3IEKTpOHHBIN pecypc
I'a6bpuensn, U.I'. Octpoymos, H.C. Ilypsimesa [u ap.]. - 12-e
u3n., crep. - Mocksa: Ilpocsemenne, 2023. - 334 c. - ISBN
978-5-09-103626-8. - Tekct: osnektponHsii. - URL:
https://znanium.ru/catalog/product/2123850 (mata oOpaiieHus:
29.07.2024). — Pesxum 10CTyIa: 1O TMOATHUCKE.
2. |EcrectBo3nanme. 11 xnacc. ba3oBerit ypoBenb: yueOHuk / O.C.| 3JIEKTpOHHBIN pecypc
I'a6bpuensn, U.I'. Octpoymos, H.C. Ilypsimesa [u ap.]. - 13-e
u3n., crep. - Mocksa: Ilpocsemenne, 2023. - 286 c. - ISBN
978-5-09-103627-5. - Tekct: oanektpoHHsldi. - URL:
https://znanium.ru/catalog/product/2123856 (nmata oOpamieHus:
29.07.2024). — Pexxum nocTyna: no MOAIHUCKE.
JOITTOJIHUTEJIBHA S JIMTEPATYPA
YuebHuku, yaeOHbIe TOCOOUS
1. Auexkcammna, W.FO. EcrectBo3Hanue. ba3oBblii ypOBEHb: | 3JIEKTPOHHBIN pecypc
y4eOHUK [ 00pa30BaTENIbHBIX OpPraHU3AlUN, pean3yIOLINX
oOpa3zoBaTenbHble MPOTPaMMbI CPEIHEro MPOoQecCHOHATIHLHOIO
obpazoBanmst / W.}O. Anekcammnua, A.B. Jlanmes, K.B.
I'anaktnonos [u np.]; mox pen. W.IO. Anekcammuoil. —
Mocksa: IlpocBemenue, 2024. — 288 c.: mi1. — (Y4eOHUK
CIIO). — ISBN 978-5-09-113500-8. - Tekct: 3/eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/2157273 (mara
obpanienus: 29.07.2024). — Pexwum qocTyna: 1o moamnucke.
2. EcrecrBo3Hanue. ba3oBeiii ypoBeHb. [IpakTukym: y4deOHOE | 3JIEKTPOHHBIN pecypc
mocobue, pa3paboTaHHOE B KOMIUIEKTE C Y4YeOHHUKOM IS
o0pa3oBaTeNbHbIX OpraHu3aluii, peaIn3yIoNmX




o0Opa3oBaTeNbHbIC MPOTPAaMMBl CPEIHEr0 MPOPECCHOHATHLHOTO
obpazoBanust / WM.IO. Anekcammua, O.A. AOmymaeBa, A.B.
JIanues [u ap.]; mon pen. M.YO. Anekcammuoit. — Mocksa:
[Tpocemenne, 2024. —385 c.: wi1. — (Yuebnuk CIIO). —
ISBN 978-5-09-113501-5. - Tekct: smekrtponHbii. - URL:
https://znanium.ru/catalog/product/2157340 (mata oOpamieHus:
29.07.2024). — Pexxum JOCTYyIIA: 11O TOAIHKCKE.




5. KOHTPOJIb W OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOM
JUCHUITJIINHBI

KoHTpons u  oLeHKa pe3ylbTaToOB  OCBOCHHMSA  y4eOHOW  AMCUUIUIMHBI
OCYILIECTBIISIETCSl TpernojaBareieM B (opMe TEKYIIero KOHTPOJIS YCIEBAeMOCTH HU
MPOMEKYTOUHON aTTECTAIUH.

[IpomexxyTouHasi aTrTecTalusi MUMEET UENbI0 ONPENSIUTh CTENEeHb JIOCTHKCHHUS
3aIUIAaHUPOBAHHBIX PE3yJbTaTOB OOYyYEHHUS MO JUCLHUIUIMHE 3a Iepuoj]l OOydeHUs.
dopma MpoMeKyTOUHOHN aTTecTaluu - TuddepeHIInpOBaHHBIN 3a4eT.

Texymuit KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B TPOIECCE TMPOBEACHUS
MPAKTUUECKUX 3aHIATUN, OOECIeYMBACT OILICHWBAHHWE XOJla OCBOCHHUS JUCIUIUIMHBI.
@opMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH. TECTHPOBAHHE, YCTHBIA OMpPOC, JAOKIA,
YTEHHE HAW3yCThb CTUXOTBOPEHHUH, BBIIOJHEHWE M 3allUTa OO0YYarOIIUMHUCS
WHANBUAYAIbHBIX 33JJaHUH, TPOEKTOB, UCCIIECIOBAHUH U Jp.

Pe3ynbTaTel
o0Oy4deHus mo DopMBbI KOHTPOJIS
JUCITUTIITNHE

HanmeHnoBaHMEe TeMBI
(pa3znena)

OOw1ast 1 HeOpraHuyecKast XUMHs IT.1-I1.6 BrinonHenne MHANBUYAIBHOTO
[IPOEKTA; IIPE3CHTALIN;
BBITIOJTHEHUE IIPAKTUYECKHUX
pabor; YCTHBII OI1poC;
TECTUPOBAHUE.

Opranunueckasi XuMust I1.1-I1.6 BrinosHeHe HHANBUTYaTbHOTO
MIPOEKTA; MIPE3CHTALINI;
BBITTOJTHEHHUE MPaKTUYECKHUX
pabor; YCTHBIN ompoc;
TECTUPOBAHUE.

YueHue o0 KJIETKe I1.1-I1.6 BrinonHeHne MHIUBUIAYAIBHOTO
[IPOEKTA, MIPE3EHTALINM,
BBLITTOJTHEHHE MPaKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA.

OpranmsMm.  Pa3smHOXeHHE U I1.1-I1.6 BrinosHeHne MHIUBUAYAIBHOTO
WHJIMBHUIyaJIbHOE pa3BUTHE MIPOEKTA, MIPE3EHTALINH,
OpraHU3MOB BBIIIOJTHCHHE MPAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, JOKIIA/I.

OCHOBBI T€HETHKH U CEJICKITUHI I1.1-I1.6 BrinonHenne MHAMBUYATBHOTO
MPOEKTA, Mpe3EHTalNH,
BBITTOJTHEHUE MPaKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, HOKIIA/I.

[Ipoucxoxaenue ©W  pa3BUTHE IT1.1-I1.6 BrinosHenne MHIUBUAYATIBHOTO
KU3HU Ha 3emuie. IIPOEKTA, MIPE3EHTALNM,
OBOJIIOLIMOHHOE yYEHUE BBIIIOJIHEHHE MPAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, JOKIAI.

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




TECTUPOBAHUE, JOKIIA/I.

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

buonuka I1.1-11.6 BrinosHenne MHIUBUAYAIBHOTO
MIPOEKTA, Mpe3eHTalHH,
BBITIOJIHCHHE MPAKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIAI.

Kpurtepun oueHuBaHusi pe3yibTaToB OOY4YeHUS] IO JAUCHHUILUIMHE, MIKAJA
OLICHMBAHMA

Pesynbratel cnaun audPepeHuUpOBAaHHOTO 3a4eTa OIEHUBAIOTCS M0 IIKalle
COTJIMYHO», «XOPOILOY», «yIOBIETBOPUTEIBHO», KHEYIOBIECTBOPUTEIBHOY.

OrneHKa «OTIMYHO» BBICTABISAETCS 00yYaroIIEeMycs, KOTOPBIA IMIyOOKO M MPOYHO
YCBOWJI NPOTPAMMHBIN MaTepHall, IPOSBIIIET 3HAHUE OCHOBHOM M JIOINOJHHUTEJIBHON
JUTEPATYPBI, TPAMOTHO, JIOTUYECKH CTPOMHO M apryMEHTUPOBAHO H3JIaracT MaTepuall,
JAeT MCYUEpIIBIBAIOIINE OTBEThl HA IIOCTaBIEHHBIE BOMNPOCHl. B o0TBeTE TECHO
YBSI3BIBAETCSI TEOPUSI C NPAKTHKOM, MPH 3TOM OOYyYaIOLIUICS HE 3aTpyAHSETCS C
OTBETOM MpU BUJOM3MEHEHUHU 33aJaHUs, CBOOOJHO CIIPABISAETCS C MPAKTHUYECKUMU
3aIaHUSIMU.

OneHka  «XOpOIO»  BBICTABISIETCS  OOy4YaroIleMycCsi, TBEPAO  3HAIOLIEMY
MPOrpaMMHBIM Marepuan, KOTOpbI H3J1araeT e€ro rpaMoTHO M IO CYIIECTBY, HeE
JIOIYCKAET CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HAa BOIPOC, MPABWIBHO MPUMEHSET
TEOPETHUUYECKHE TMOJOKEHUS MpPU PEUIEHUU NPAKTUYECKUX BOIPOCOB U 3aJay, HE
UCIIBITHIBAET 3aTPYAHEHUI C OTBETAMH Ha BOIIPOCHI.

OrneHka «yIOBJIETBOPUTENIBLHO» BBICTABISETCS 00yYaroleMycsi, KOTOPbI HMeeT
3HaHUS TOJIBKO OCHOBHOTO Marepuanga, HO HE YCBOWJI €ro JAeTaled, JOMyCKaeT
HETOYHOCTH, HEJOCTATOYHO IpaBWIIbHBIE (POPMYIMPOBKH, UCHBITHIBACT 3aTPYIHEHMS
IIPU BBITIOJIHEHUH MPAKTUYECKUX PadoOT.

OrneHka «HEYAOBIETBOPUTENILHO» BBICTABIIETCA OOydaroleMycs, KOTOpBIA He
3HAET 3HAYUTEIBHOW YacTW MPOrPaMMHOIO MaTepuasna, AOMYCKAeT CYLIECTBEHHBIE
OLIMOKU, HEYBEPEHHO, C OOJNBIIUMHU 3aTPYJHEHUSMHU BBITOJHSIET MPAKTHUECKUE
paboTHI.



MNPUMEPHBIE TEMbI UHIUBUIYAJBbHBIX IIPOEKTOB
no pucnuminiae [100.01 EcrecrBo3zHanue

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

2. HanoTtexHoJiorus Kak IMPUOPUTCTHOC HAIIPABJICHUC PA3BUTHUA HAYKH U IIPOU3BOACTBA

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. Ucnonb3oBaHre paiMOAKTUBHBIX U30TOMOB B TEXHUUECKUX LIETSAX.

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 XUMHYECKOI0 3arps3HeHus. KoimuecTBeHHbIE
XapaKTEPUCTHUKH 3arpsI3HEHUSI OKPYKAKOIIEH Cpebl.

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

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

16. I'pyboaucrnepcHble CHCTEMBI, HMX KiIaccU(PHUKauusg W  HUCIOJb30BaHUE
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 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. CepHas KHCJIOTa — «XJI€0 XUMHUYECKON TIPOMBIIIIIEHHOCTH.

26. Ucnionb3oBaHME MUHEPAIBbHBIX KUCIOT HA MPEANPUATUIX PAZTUIHOTO MPOPUIIS.
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. BupryanbHO€ MOAECITUPOBAHUE XUMHUYECKUX MPOILIECCOB.

33. DNeKTpoJin3 PACTBOPOB IEKTPOJIUTOB.

34. DneKTpoJin3 pacIiiaBOB dJIEKTPOJIUTOB.

B

35. IlpakTuyeckoe NpUMEHEHHUE 3JEKTpoin3a: padUuHUPOBAHUE, TAIbBAHOIUIACTHKA,

raJIbBAaHOCTETHI.
36. Uctopus nonaydeHus: ¥ Npou3BOJICTBA AITFOMUHMUSL.

37. DNeKTpOIUTUYECKOE MoTyueHne U padhuHUPOBAHUE ME/IH.
38. XKuznb u gesrenbHOCTh I'. [[9BH.



39. Posib METaNIOB B UCTOPUHU YETOBEUECKOW HMBUIM3AaLMU. VICTOpHUS OTEYECTBEHHOM
yepHOU MeTauryprui. COBpeMEHHOE METAIULYPIrUYE€CKOE ITPOU3BOJICTBO.

40. Hcrtopusi OTEYECTBEHHOW WBETHOW MeETaypruu. Pojib METayuioB M CIUIaBOB B
Hay4YHO- TEXHUYECKOM IIPOrpecce.

41. Koppo3usi METaJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NnepTHbIC WU OJArOpOIHbBIC Ta3bl.

43. Poxxnaronye coiau — TrajloreHsl.

44. Victopus MIBEACKON CIIUYKH.

45. Uctopust BOSHUKHOBEHHMSI M Pa3BUTUSI OPraHUYECKON XHUMHUH.

46. Xuznsb u nearenpHocTh A. M. Bytneposa.

47. Butanusm H ero Kpax.

48. Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBJIICHHH U PA3BUTUHA MUPOBOW OPraHUYECKON
XUMUH.

49. CoBpeMEeHHBIE NPEJICTABIICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUS.

50. DKOJIOrnYeCKre acleKThl NCIIOJIb30BAaHUS YTIEBOJOPOJIHOIO ChIPbS.

51. DkoHOMHYECKHE ACTIEKTHI MEXKIYHAPOIHOTO COTPYAHUYECTBA IO MCIOJIB30BAHUIO
YIIEBOAOPOIHOIO CHIPHSL.

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

53. Xumus yriaeBoJgOpOIHOTO ChIpbs U MOsi Oynyiast npodeccus.

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. CBapO4YHOE MPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJAOPOJOB 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 «IIPOTUB.

61. BiusiHre HaCEKOMBIX-BPEIUTENEH Ha 3€JI€HbIE HACAKIAEHUS MOETO TOpPOIa.

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 - HalIUX COOTEYECTBEHHUKOB B PAa3BUTHUU 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. CoBpeMeHHBI 3Tal pa3BUTHs yenoBeuecTBa. YemoBedeckue pacbl. OmacHOCTb
pacusmMa.

73. Hcnonp30BaHWE pAaCTEHUW-TMAH M AaMIENbHBIX PACTEHUA [UIsl O3EJICHEHUS
ITIOMEILEHNMN.



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



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomoyHeHus: 1 U3MEHeHus K paboueit nmporpamme Ha 2023-2024 yueOHBIN TOj 1O
mucruuinae  [100.01  EctecTBo3HaHWe: B pasznen YCIOBUS pean3alui  yaeOHOU
auctuIUInHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOM TUCIUTLINHBI) BHECCHEI
M3MEHECHHUS B CIIMCOK OCHOBHOM M JOTOJHUTEIbHOHN JIUTEPATYPHI.

JlononHeHus U u3MeHeHus B paboueit mporpamme o0cykaensl Ha 3aceqanuu 1K
€CTeCTBEHHOHAYYHbIX JHCIUILINH.

«30» aBrycta 2023 r. (mpoTokoa Ne 1)

[pencenarens [TIK éy// /Cmupuosa JI.H./




JlonosiHeHUs1 ¥ M3MeHEeHUs K pado4eil mporpaMMe HA y4eOHbIUA o

JlomosHeHus: ¥ U3MEHeHus K paboueil nmporpamme Ha 2024-2025 yueOHBIN roj 10
mucruuinae  [100.01  EctecTBo3HaHWe: B pasznen YCIOBUS pean3alui  yaeOHOU
auctuIUInHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOM TUCIUTLINHBI) BHECCHEI
M3MEHECHHUS B CIIMCOK OCHOBHOM M JOTOJHUTEIbHON JINTEPATYPHIL.

JlononHeHus U u3MeHeHus B paboueit mporpamme o0cykaensl Ha 3aceqanuu 1K
€CTeCTBEHHOHAYYHbIX JHCIUILINH.

«30» aBrycta 2024 r. (mpotokoa Ne 1)

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



JlonmosiHeHUs1 ¥ M3MeHEeHNs K pado4eil mporpaMMe Ha y4eOHbIH o

JlomosHeHus: ¥ U3MEHEHus K paboueil mporpamme Ha 2025-2026 yueOHBIN roja 1o
mucruuinae  [100.01  EctecTBo3HaHWe: B pasznen YCIOBUS pean3alui  yaeOHOU
auctuIUInHEbL (MyHKT MHDOpManmonHoe obecriedeHne y4eOHOM TUCIUTLINHBI) BHECCHEI
M3MEHECHHUS B CIIMCOK OCHOBHOM M JIOMIOJHUTEIbHON JINTEPATYPBHIL.

JlononHeHus U u3MeHeHus B paboueit mporpamme o0cykaensl Ha 3aceqanuu 1K
€CTeCTBEHHOHAYYHbIX JHCIUILINH.

«30» aBrycta 2025 r. (mpotokoa Ne 1)

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



