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COJAEP)KAHHUE

AHHOTALMS
OBILAS XAPAKTEPUCTUKA YUEBHOU JTUCITUTUTNHEI

CTPYKTYPA U COJIEPYKAHUE YUEBHON AUCIIUTIIMHEI

VCJIOBUS PEAJIM3ALIMU YUYEBHON JIMCLUUTUIUHBI

. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHMUS VYYEBHOI
JTIACHTUTUINHBI
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1. AHHOTALIUA

Pabouas mporpamma yueOHoM nucuuiuinabl [100.01 EctectBo3Hanue siBisiercs
YaCThI0 IPOTPaMMBbl  IIOATOTOBKM  CHELUAJIMCTOB CPEIHETO 3BEHA  CPEIHETO
npodecCHOHATEHOTO  0Opa3oBaHusi 1o  crnemuadbHOCTH  15.02.15  Texnomorus
METaI000pabaThIBAIONIEr0 MPOU3BOJACTBA, BXOAWT B LHUKI 00I1e00pa3oBaTEIbHOMN
IIOATOTOBKY U peanu3yercs B 1 u 2 cemecrpe.

OcHOBOI1 coaepkaHus y4eOHOU TUCUUIUIMHBI EcTeCTBO3ZHAHME SIBISETCS 3HAHUE

— BQOKHEWIIMX XMMHUYECKHX IOHATHH: BEIIECTBO, XMMHUYECKHHU 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE AaTOMHAas W MOJIEKYJIIPHas MAaccChl, WOH, aJUIOTPOIIMS,
U30TONBI, XHMMHUYECKass CBA3b, OJJIEKTPOOTPULATEIIBHOCTD, BAJICHTHOCTh, CTEIEHb
OKHCJIEHUS, MOJIb, MOJISIpHAsi Macca, MOJIIPHBIM 00bEM, BELIECTBA MOJEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO ~ CTPOCHMS, PacTBOPHI, IEKTPOJIUT W HE  DIEKTPOJIHT,
ANEKTPONUTHYECKAST TUCCOLUMALMS, OKHUCIUTENb W BOCCTAHOBUTENb, OKHUCIEHUE H
BOCCTAHOBJICHUE, TEIUIOBOM HS(PGEKT peakuuu, CKOPOCTh XHWMHUYECKOW peakiuH,
KaTajin3, XMMUYECKOE PABHOBECHE, YIJIEPOIHBIA CKeJeT, (PyHKUMOHAJIbHAS TpYIIa,
MU30MEPHS], TOMOJIOT S,

— OCHOBHBIX 33aKOHOB XHUMHH: COXPAHEHHUs MAacChl BEIIECTB, IIOCTOSHCTBA
COCTaBa, IEPUOAUYECCKUN 3aKOH;

— OCHOBBl TEOPUM  XUMHHU: XHMHYECKOW  CBSI3H,  DJIEKTPOJMTHYECKOU
JTUCCOLMALIMY, CTPOCHHS OPraHUYECKUX COCIUHEHUN;

— B@XHEUIIMX BEIIECTB M MATEPHUAJIOB: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHAasd,
COJIIHAsI, @30THAsI U YKCYCHAasl KHCJIOTBI; IIEJIOYH, aMMHUAK, MUHEPAJIbHbBIE yI00pEeHHUs,
METaH, 3TUJIEH, alleTUJIeH, OEH30JI, 3TaHOJ, )KUPbI, MbLIA, TJII0K03a, caxapo3a, Kpaxmall,
KJIETYaTKa, OCJIKH, HICKYCCTBEHHbIE U CHHTETUYECKHE BOJIOKHA, KayUyKH, MJIACTMACCHI;

— noJiyuyeHus: (pyHAaMEHTaJbHBIX MOHITUNA O OMOJIOTMYECKUX CHCTEMaXx: KJIETKa,
OpraHu3M, MOMYJISLHS, BUJI, SKOCUCTEMA,;

— HCTOPHWH Pa3BUTHSI COBPEMEHHBIX NPEACTABIECHUN O KUBOU ITPUPOJIE;

— BBIJAIOLIMXCS OTKPBITUI B OMOJIOTMYECKON HayKe, poJid OMOJIOTrHYECKON HayKu
B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KAPTUHBI MHpPA; METOJax
Hay4YHOTO ITO3HAHMUS,

YyMeHue:

— Ha3blBaThb H3YYEHHBIE BEIIECTBA IO «TPUBHAIBHON» WIM MEXIYHAPOIHOU
HOMEHKJIATYypPE;

— OINpENENATh: BAJEHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX AJIIEMEHTOB, THUII
XUMHYECKOUN CBSI3U B COEAUHEHUSIX, 3apsA]l HOHA, XapaKTep Cpelbl B BOJAHBIX PACTBOPAX
HEOPTaHUYECKUX COCIUHEHUM, OKHCIMTEIb W BOCCTAHOBUTEIb, IPHUHAMICKHOCTD
BEILIECTB K Pa3JIMYHbIM KJIaCCaM OPTaHUYECKUX COEAUHEHUN;

— XapaKTepHU30BaTh: 3JEMEHThl MaJbIX MEPUOJOB MO MX IOJOKEHUIO B
nepuoandeckon cucreme J[. . Menaeneena; oOmpe XUMHYECKAE CBOMCTBA METAJIIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX COEIMHEHHII;
CTPOEHHE U XMMHUYECKUE CBOMCTBA U3YUEHHBIX OPraHUYECKUX COEUHEHUN;

— OOBSICHATH: 3aBUCUMOCTH CBOMCTB BEIECTB OT HMX COCTaBa U CTPOCHMUS;
NPUPOSY XMUMHUYECKUX CBsI3ed (MOHHOM, KOBAJIEHTHOM, METaNIMYECKON), 3aBUCHUMOCTh



CKOPOCTM XHMMHUYECKOW PEAKIUU U TOJOXKEHUS XUMHUYECKOTO pPABHOBECHUS OT
pa3IMYHbIX (PaKTOPOB;

— BBIIOJHATh XHMWYECKHANW JKCIIEPUMEHT II0 PAaCIO3HABAHUIO BAXKHEUIINX
HEOPraHMYE€CKUX U OPTaHUYECKUX BEILIECTB;

— MPOBOJUTH  CAaMOCTOSATENBHBIM  MOUCK  XUMHYECKOW  HMHPOpMaIUU ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX  MCTOYHUKOB  (HAYyYHO-TIOMYJSIPHBIX  M3JIaHUH,
KOMITBIOTEPHBIX 0a3 IaHHbIX, pecypcoB HTepHeTA);

— WCIIONB30BaTh KOMIBIOTEPHBIC TEXHOJOTHUU Il 0OpabOTKM W Tepeaadu
XUMUYIECKON HHPOPMAIINH U €€ TIPEACTABICHHSI B pa3IMUHbIX (popmax;

— WCIONBb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B  MPAKTUYECKOU
NESTENbHOCTY W TIOBCEIHEBHOM KU3HU JUIsI OOBSICHEHHS XHWMHUYECKHX SIBJICHUH,
NPOUCXOMAIIMX B MPHUPOJE, ObITY M HAa MPOU3BOJCTBE; OMpPENENCHUS BO3MOKHOCTH
[POTEKAaHUSI XUMHUYECKMX MPEBPALCHUN B PA3JIUYHBIX YCIOBUSAX M OLEHKU UX
[IOCJIEICTBUM; IKOJIOTMYECKU IPaMOTHOI'O ITOBEACHUS B OKPYXKAIOLIEHW Cpelde; OLEHKHU
BJIMSIHUSL XMMUYECKOI'O 3arpsi3HEHUs] OKPYXKAIOLIEH Cpelpl Ha OPraHU3M 4YEJOBEKa U
JPYTHUE KUBbIC OPraHU3Mbl; O€30MaCHOTO OOpaIlleHUsI C TOPIOYUMHU M TOKCUYHBIMU
BEILIECTBAMH, JIA0OPATOPHBIM OOOPYIOBAHHEM; MPUTOTOBIICHUS PACTBOPOB 3a/IaHHOMN
KOHIIEHTpaIluu B OBITY M Ha MPOU3BOJICTBE; KPUTUUYECKOM OIEHKH JIOCTOBEPHOCTHU
XUMUYECKON nHGOpMAIIUU, MOCTYIAIOIIEH U3 Pa3HbIX HCTOYHUKOB,

— JIOTMYECKHU MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OUOJOTUYECKUX 3HAHUU B
IIPAKTUYECKON AEATEIbHOCTH JIFOJIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHN;

— ONpeNeNsiTh JKUBbIe OOBEKTHl B TMPUPOJE; NPOBOAUTH HAOIIOICHUS 3a
DKOCUCTEMAMHU C LIEJIbI0 UX ONMCAaHMS U BBISBICHUS €CTECTBEHHBIX U aHTPOIOI€HHBIX
W3MEHCHUM;

— HaXOJUTh U aHAIU3UPOBATH HHPOPMAITUIO O KUBBIX O0BEKTAX;

— WCIONB30BaTh MPUOOPETEHHbIE OWOJIOTMUECKUE 3HAHUS W YMEHUA B
MTOBCETHEBHOM JKU3HU JIJIs1 OLIEHKU TOCIIEICTBUI CBOEH NEATENbHOCTU (M AEATEIbHOCTH
JIPYTUX JIOJIeH) TI0 OTHOIICHHUIO K OKPYXKAroIIeH cpefie, 3I0pOBbI0 APYTHUX JIOJAEH U
COOCTBEHHOMY 3/T0POBBIO.

ConeprxaHue TUCIUTUIMHBI BKITIOYACT U3yUYCHUE CIASAYIOMUX TEM (pa3ieioB):

Pazpen: OOGmias u HeopraHu4ecKas XUMHUsI.

1. OcHOBHBIE MOHATHUS U 3aKOHBI XUMUHU

2. Tlepuonnueckuii 3akoH u lleproguyeckas cucreMa XUMHYECKHX D3JIEMEHTOB
J.1. MenaeneeBa u CTpOCHHUE aTOMA.

CtpoeHnue BeniecTna.

Bopa. PacTBOpBI. DneKTpoIMTHYECKAS TUCCOIAALIMSL.
Knaccuduxkanust HeopraHU4eCKuX COCTMHEHUN U UX CBOMCTB.
XUMHUYECKHE PEAKIINH.

. MeTtajuibl 1 HEMETAJLIBL.

Paznen: Oprannueckass XUMus.

1. OcHOBHbBIE MOHSTUSI OPTAHMYECKON XMMHH U TEOPUSI CTPOEHUSI OPTraHUYECKUX
COCIMHEHU.

2. YTIeBoJopoabl U UX MPUPOTHBIE HCTOYHUKH.

3. Kucnopoaconepxarire opraHuuecKie COeIUHEHUS.

No koW



4. Azotcopaepikaiue opranndeckue coeauHenus. [lomumepsr.

Paznen: buonorus.

VYuenue o KJIETKE.

Opraams3m. PasMHOXEHNE U UHANBUYyaJIbHOE Pa3BUTHE OPTaHU3MOB.
OCHOBBI T€HETHKH U CENEKIINH.

[IporcxoxneHne U pa3BUTHE KU3HU HA 3eMJie. DBOIIOLIUOHHOE YUEHHE.
IIpoucxoxieHne 4enoBeKa.

OCHOBBI KOJIOTHH.

. buonwuka.

OO6muit 00beM yueOHOW Harpy3ku IO AWCIUILIMHE cocTaBisgeT 114 wyacos,
Harpy3Ka BO B3aMMOJICCTBUH C TpernojaBaresieM - 114 gacos.

Tekyuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISETCS B MPOIECCE IPOBEACHUS
MPaKTUYECKUX 3aHATHH W O0OCCIeYMBAET OLICHMBAHME XOJa OCBOCHHUS JUCIUIUIUHBI.
@opMBI  TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH: TECTHPOBAaHMWE, YCTHBIM OIpPOC,
BBITIOJITHCHHE TIPAKTHYECKUX pPa0bOT, 3amuTa OOYJaIOmMMHUCS —WHAWNBUAYATbHBIX
3a/1aHUM, IPOEKTOB, UCCIAEAOBAHUN U JIp.

®opMa MPOMEKYTOUHOM aTTecTauuu — AU HepeHunpoBaHHbIN 3a4eT.

NoakrowdPE



2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUIIJIMHBI
2.1. MecTo AUCHUIJIMHBI B CTPYKTYype MPOrpaMMbl NMOATOTOBKH CHEIHAINCTOB
CpeJHero 3BeHa

Vueonas gucoumumba [100.01  EcrecTBo3HaHuMe OTHOCHTCS K  0a30BBIM
JUCHUIUIMHAM 00111€00pa30BaTeIbHON MOATOTOBKHU.

2.2 Heau W 3aga4M JUCUMIUIMHBI — TPeOOBaHHMA K PpPe3yabTaTaM OCBOCHUSA
AUCUMILTUHBI.

Conepxxanue mporpammbl yueOHoi gucuuriuHbel [100.01  EctecTBO3HaHUE
HAIIPaBJICHO HA JOCTUKEHUE CIEAYIOUIUX Yelel:

- (hoopMUpoOBaHUE y 00yHaIONIUXCSl YMEHUSI OIIEHUBATh 3HAYMMOCTh XMMHUYECKOTO
3HAHUSA ISl KQXKIOTO YEJIOBEKa;

- ¢opMHpOBaHKE Yy OOYYAIOIIUXCS LETOCTHOTO MPEJCTABICHUS O MHUPE W POJH
XUMUHU B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHBI MUDPA;

- pa3BuUTHE Yy OOy4YalOlIUXCAd YMEHUU pa3inudaTh (PakThl U OIEHKH, CPABHUBATH
OIICHOYHBIC BBIBOJBI, BUJETh MX CBA3b C KPUTECPUAMH OIIEHOK M CBSI3b KPUTEPUEB C
OTPE/ICICHHOW CUCTEMOM LIEHHOCTEH, (OopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3ULIHIO;

- IpUOOpETeHNE 00YUAIOIIIUMHUCS OIbITA PAa3HOOOPA3HOU JAEATETbHOCTU, TTO3HAHUS
M CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, HMEIOIIMX YHUBEPCAJIbHOE 3HAUCHHUE IS
Pa3IUYHBIX BUJIOB JEATEIHLHOCTH (HABBIKOB PEIICHHS TIPOOJIEM, MPUHSATHS PEIICHUH,
MOKMCKa, aHaiau3a U o0paboTku MHGOPMAIINN, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEPEHUM, COTPYIHUYECTBA, O€30MaCHOr0 OOpAIllEHUs C BEIIECTBAMU B ITOBCETHEBHOMN
KU3HU);

- mody4yeHue (yHIAMEHTAIbHBIX 3HAHUNA O OMOJOTMYECKUX CUCTeMax (KJIETKa,
OpraHu3M, TOMYJSLHs, BHJ, OKOCHUCTEMA); HCTOPUU PA3BUTHSI COBPEMEHHBIX
MPEJCTABICHUM O KUBOU MPUPOJIE, BHIJAIOIIMXCS OTKPHITUAX B OMOJIOTMUECKON HayKe;
posii OMOJIOTMYECKON Hayku B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA; METOIaX HAYYHOTO MTO3HAHUS;

- OBJAJEHUE YMEHUSMH JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUW B  MPAKTUYECKOW JEATENbHOCTU JIIOJICH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHI; OMNpENeNaTh >XKUBbIE OOBEKTHI B MPHUPOJE; MPOBOIUTH
HaOJIOJICHHS 32 DKOCUCTEMaMHM C IIEJIbI0 UX OMUCAHUSI U BBISIBICHUS] €CTECTBEHHBIX U
AHTPOIIOTCHHBIX W3MEHEHHM; HAXOIUTh W aHAJM3UPOBATh HMHQPOPMALIUIO O >KUBBIX
00BEKTaX;

- pa3BUTHE I[IO3HABATEJIbHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM, 00ydJaromuxcsi B TIPoOIecCe U3Y4YeHUsT OWMOJIOTHYECKUX SIBJICHHI;,
BBIJIAIONUXCS TOCTHKCHUN OMOJIOTHH, BOIICAIINX B OOIICUETIOBEUYECKYIO KYIbTYPY;
CJIO’KHBIX U MMPOTUBOPEUYUBBIX MYTEH pa3BUTHUSI COBPEMEHHBIX HAYUYHBIX B3TJISI0B, UJIEH,
TEOpUH, KOHIEMIHUM, TUNOTEe3 (O CYIIHOCTH M MPOUCXOXKICHUM >KU3HHU, YeJIOBEKa) B
X0J1€ pabOThI ¢ Pa3IMYHBIMU UCTOYHUKAMU UH(POpPMAITUH;

- BOCIIUTaHHE YOEXKJICHHOCTM B HEOOXOJAMMOCTH IIO3HAHUS >XUBOW MPHUPOJIBI,
HEOOXOJIUMOCTH PAIlMOHATBHOTO MPUPOIOINOIL30BaHUs, OEPEeKHOrO0 OTHOILICHUS K
MIPUPOJIHBIM PECypcaM U OKPYXkalolliei cpeae, COOCTBEHHOMY 37I0pPOBBIO; YBAaXXKEHUSI K
MHEHHUIO OINIMOHEHTA P 00CYKIEHUU OMOJOTUYECKHUX MTPOOIeM;



- HUCHOJb30BAHUE MPUOOPETEHHBIX OHOJOTMYECKUX 3HAHUH U YMEHUH B
MTOBCETHEBHOM XHU3HH JIJI OLIEHKH MOCJIEICTBHIA CBOEH AEATENBHOCTH (U IE€ATEIbHOCTH
APYTUX JIFOJIel) O OTHOLICHHIO K OKPYKAIOUIEH cpele, 3I0pOBbI0 APYTHX JIOJAEH U
COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBAaHHE U COOJIOACHHE Mep MNPODUIAKTUKU
3a00JIeBaHM, OKa3aHHUE TMEpBOMl MOMOIIM TIPH TpaBMax, COOJIIOJICEHUE TIPaBUI
MOBEJICHUS B IIPUPOJIE. ).

OcBoenune coxaepxkanust ydyeoHo aucrumuael  [100.01  EctecTtBo3HaHue
obecrieunBaeT JOCTUKEHUE CTYJEHTAMH CIICIYIOIINX PE3YIbTaTOB:

® JIMYHOCTHBIX:

JI1 - ycTOWUMBBIM MHTEPEC K UCTOPUU M JOCTHKEHHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTHU 38 POCCUICKHUE €CTECTBCHHbBIC HAYKH;

JI2 - TOTOBHOCTh K MPOJOJKEHUIO 00pa30BaHUs, MOBBIIIECHUIO KBAIM(PUKAIIUN B
n30paHHON MpodheCcCHOHANTBHON AEATEILHOCTH C MCIOJIb30BaHUEM 3HAHUM B 00JIACTH
€CTEeCTBEHHBIX HAYK;

JI3 - O0OBEKTHBHOE OCO3HAaHHWE 3HAYMMOCTH KOMIIETCHIIMH B o00JacTH
€CTeCTBEHHBIX HAyK JUIsi 4eJoBeKa U  OOIIecTBa, YMEHHE HCMOJb30BaTh
TEXHOJOTHYECKHE JOCTIDKCHHS B 00JIaCTH XMMHH, OHWOJIOTHHM IS ITOBBIIICHUS
COOCTBEHHOT'O HWHTEJUICKTYaJbHOTO pPa3BUTHA B BBIOpAaHHOM MpoQecCHOHaATbHON
JIeSITEIILHOCTH;

JI4 - ymeHue TNpoaHaIU3UPOBATh TEXHOTEHHBIC MOCJIEACTBUS JISI OKpPY’KarOILIEH
cpenabl, OBITOBOM M MPOU3BOJCTBEHHOM ESITEIHHOCTH YEJIOBEKA;

JI5 - TOTOBHOCTH CaMOCTOSITECJILHO JOOBIBATH HOBBIE JJI1 ce0S €CTeCTBEHHO-
Hay4YHBIC 3HaHHS C UCIIOJIB30BAHUEM JJISI ATOTO JOCTYITHBIX HCTOYHUKOB HH(MOPMAITUH;

JI6 - yMmeHue ympaBisiTb CBOEH IO3HABATEJIbHOWU JESITEIHbHOCTBIO, MPOBOJIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO Pa3BUTHS,

JI7 - yMeHHe BbICTpauBaTh KOHCTPYKTHMBHBIC B3aUMOOTHOIICHUS B KOMAaHJE IO
pelieHno o0IKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMUS;

® METalpeIMETHBIX:

M1 - oBiaseHue yMEHMSIMM U HaBbIKAMHU Pa3JIMUHBIX BHUJIOB I1O3HABATEIBLHOU
JESATEILHOCTH I M3YYEHHUS PA3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOIO MUPA;

M2 - mnpuMeHEHHE OCHOBHBIX METOIOB IO3HAaHUs (HAOJIOJICHHS, HAYYHOIO
AKCIIEPUMEHTA) JUISI M3YyUYE€HHUS Pa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, C KOTOPHIMH BO3HHMKAET HEOOXOJIWMOCTh CTAJIKHUBATHCSA B MPOGECCHOHAIBHOM
cdepe;

M3 - yMeHHe onpeaensTh eI U 3aauu JeITeIbHOCTH, BBIOUpATh CpeacTBa ISt
UX JOCTH)KCHUS Ha MPAKTHKE;

M4 - ymMeHue UCIOIb30BaTh PA3JIMUHbIC UCTOYHUKHU IS IOJYyUYCHHUS] €CTECTBEHHO-
HaydyHOM wuWH(OpMalMM W OIEHUBATh €€ JIOCTOBEPHOCTh [JIi  JOCTHUKEHUS
MMOCTABJICHHBIX II€JIeH M 3a7a4;

® [pPEIAMETHBIX:

I[11 - cdhopMHUPOBAHHOCT, TMPEACTABICHUN O IICJIOCTHOM COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KApTUHE MHpPA, MPUPOAE KAK E€IUHOW LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M YEJIOBEKa, IPUPOJABI W OOIIECTBa, IPOCTPAHCTBEHHO-BPEMEHHBI X
Maciitabax Bcenennoi;



[12 - BnajgeHue 3HAHUAMH O Hanbosee BAXKHBIX OTKPBITHUSX U JOCTHXKEHHUAX B
00JIaCTH €CTECTBO3HAHMSI, TOBIMSBIIMX HA 3BOJIIOLUIO MPEACTABICHUI O MPUPOAE, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

[13 - chopMUPOBAHHOCTh YMEHHUS MPUMEHATh €CTECTBEHHO-HAYYHbIC 3HAHUS MJIS
OOBACHEHHSI  OKPYKAIOIIMX  SIBJICHHWI, COXpaHEHUs  370pOBbs, OOECHEUYECHUS
0€30MacHOCTH  JKU3HEJECSATENBHOCTH,  OEpPEeKHOTO  OTHOIIEGHUS K  TMPHUPOJE,
PAlMOHAIBHOTO IPUPOJIONONIB30BAHUSA, & TAKKE BBIIOJHEHUS POJM TIPAMOTHOIO
OTPEOUTES;

[14 - chopmMupOBaHHOCTH MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUSI TIPUPOJIbI
U CpPEACTBAX W3Y4YEHHUs] Meramupa, MakpoMHpa U MHKpPOMHUpA; BIIAJICHHE MpHUEMaMU
€CTECTBEHHO-HAYYHBIX HAOJIIOJICHUH, OTIBITOB, UCCIIEAOBAHUM U OLICHKU JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB;

II5 - BiageHWe NOHATUHHBIM amnIapaTOM €CTECTBEHHBIX HAYK, IO3BOJIAIOLIUM
[I03HABAaThb MHP, Y4YacCTBOBAaTh B JHUCKYCCHUSAX II0 €CTECTBEHHO-HAy4YHBIM BOIIPOCAM,
UCIIOJIb30BaTh PA3JIMYHBIE WCTOYHUKKA MHGOPMALMH JUIsl MOATOTOBKA COOCTBEHHBIX
paboT, KpPUTHUYECKH OTHOCUThCS K coobmenusasm CMMU, coxpepxamuMm HaydHYIO
MH(}OpMAIHIO;

I16 - chopmupoBaHHOCTH YMEHHUI MOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAYUYHOTO
3HAHMS JUJIS KQXKJI0r0 YeJIOBeKa HE3aBUCHUMO OT €ro Mpo(eCCHOHANBHON IESITEIbHOCTH,
paznuyaTth (aKThl U OLICHKH, CPABHUBATH OIIEHOYHBIE BBIBOJIbI, BUAETh HX CBSI3b C
KPUTEPUIMU OLICHOK U CBSA3b KPUTEPHUEB C ONPEIAEICHHON CUCTEMOU LIEHHOCTEM.



3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI
3.1. O0beM yueOHOI JMCHMIVIMHBI M BUABI Y4eOHO0# padoThI

Bua yueOHO# nesiTeJIbHOCTH

Oovem uacoe

O0bEéM yueOHOoI THCHUITHHBI 114
CymMmapHasi yyeOHasi HATpy3Ka BO B3aMMO/IeliCTBHH ¢ IIpenojaBarejieM 114
B TOM YHUCJIE!

JEKUUU 84
JIaGopaTopHble 3aHATUS -
MIPAKTHYECKHUE 3aHATHUS 30

KonTtposbHbie paboThI

Kypcoas pabota(mipoekr)

CamocrosTenbHas pabora

Koncynbranun

HpOMe)KYTO‘IHaH aTTCCTal A

Wrororas arrecranus B hopme auddepeHIIMpOBaHHOTO 3a4eTa




CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUTLIMHBI

110O0.01 EcrecTBO3HaHMNE

HaumenoBanmue pase;ios 1 Tem Coaeprxanue yueOHOIro MaTepuasa, JjabopaTtopHblie padoThl U IPAKTHYECKHE O0bem Yposennb
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aroUIuXcs 4acoB OCBOEHHA
1 2 3 4
Beenenue Coaeprxanue yueOHOIro MaTepuasa 2
1 | Hayynsie MeToabl MO3HAHUS BEHIECTB M XUMHUYECKUX sBJICHHA. Poiib
HKCIIEPUMEHTa U TEOpUU B XUMHUU. MoOAeNIMpOBaHNEe XUMUYECKUX MPOLIECCOB.
Ilenu 1 3324 U3YYCHUSI XUMHUH.
Paznen 1. O01ias u Heopranudeckasi XumMms 30 2
Tema 1.1. OCHOBHBIC TIOHATHS U Coaep:xaHue yueOHOro MaTepuaJia 2
3aKOHBI 1 | OcHOBHbBIC NOHSTHSI U 3aKOHBI XUMUH.
2 | PacueTrHple 3a7auu Ha HAXOXKJICHHE OTHOCHUTEIHHON MOJIEKYJSPHOW MAacCHhI,
omnpezesieHue MacCOBOM J10JIM XMMHUYECKUX 2JIEMEHTOB B CII0KHOM BELIECTBE.
Tema 1.2. Ilepuoauyeckuii 3aK0H 1 Coaep:xaHue yueOHOro MaTepuaJia 2 2
Ilepuonuueckas cucrema 1 | Ilepuognueckuii 3axoH /.M. MenzeneeBa u cTpoeHHE aToMa.
XUMHUYECKUX djiemeHToB ..
MenzeneeBa 1 CTpO€HUE aTOMa
Tema 1.3. CtpoeHue BeriecTBa Conep:xaHue yueOHOro Marepuaa 2 2
1 | Buaer xuMnyeckoi CBsI3H.
2 | Yuctele BemecTBa U cMecH. JlucnepcHble CUCTEMBI.
Tema 1.4. Boga. PacTBopbl. Conep:xaHue yueOHOro MaTepuaJia 2 2
DNEeKTpoNUTHYECKas TUCCOLUALINS 1 | Boga. PactBopsl. PacTBopenue.
2 | DAeKTpoIUTHYECKAs TUCCOIHAIINSL.
IIpakTnyeckne 3aHATHSA 2
1 \ [IpuroroBiaeHue pacTBopa 3a/laHHOM KOHLIEHTPAIUU.
Tema 1.5. Knaccudukanus Coaep:xaHue yueOHOro MaTepuaJia 2 2
HEOPraHUYECKUX COCAMHEHHUHN U UX 1 | Okcubl ¥ UX CBOWCTBA.
CBOICTBa 2 | OcHOBaHUS M UX CBOWCTBA.
3 | KucnoTsl u ux cBOWCTBA.
4 | Conu u X CBOWCTBA.
IIpakTnyeckune 3aHATHSA 4
1 \ Peenue 3a1ay Ha MOJIy4eHHE U PACIIO3HABAHUE BEIIECTB.
Tema 1.6. XuMuueckue peakiuuu Conep:kanue y4eOHOTr0o MaTepuaJa 4 2

1

‘ OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkmuu.




Coaeprxanue yueOHOTro MaTepuasa, JadopaTopHblie padoThl M NPAKTHYECKHE O0bem Yposennb
HaumeHoBaHue pa3jiejioB U TeM
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aoUIuXcs 4acoB OCBOEHHUA
1 2 3 4

2 | DHepreTvKa XMMUYECKHX PEaKIHil.

3 | CKOpOCTh XUMHUYECKUX PEaKIUH.

4 | O6paTUMOCTh XUMHUYECKUX PEAKIIHH.

IIpakTuyeckue 3aHATHSA 4

1 | Perenne 3ana4 Ha CKOPOCTh XMMUYECKHX PEAKLIHI.
Tema 1.7. Mertasuibl 1 HEMETaILIBI Coaeprxanue yueOHOIro MaTepuaJa 2 2

1 | O6mas xapakrepuctrka MertamioB. CriocoObl UX MOJIYYEHHUS.

2 | O6mas xapakrepuctuka HemeramioB. CriocoObl HX TOTyUYSHHUS.

IIpakTnyeckue 3aHATHS 4

1 | [lonyuenue, cobupanue U pacio3HaBaHUE ra3oB.

2 | Pemenue sKcriepuMEHTAIBHBIX 33/1a4.
Paznen 2. Oprannyeckasi XuMus 45 2
Tewma 2.1. OCHOBHBIE TIOHATHS Coaep:xaHue yueOHOro MaTepuaJia 4
OpPraHUYECKON XUMUU U TEOpHs 1 | [IpenMer opraHUYECKON XUMUHU.
CTPOCHHUS OPTAaHUYCCKUX COCTMHCHUM | 2 | Teopus CTpOCHHs OpraHnveckux coeanHeHnii A.M. Bytieposa.
Tema 2.2. YTneBogopoasl U UX Coaep:xaHue yueOHOro MaTepuaJia 14 2
MIPUPOIHBIE UCTOUHUKH 1 | AnkaHbl.

2 | lluxyioayikaHsbl.

3 | ATKeHBI.

4 | JlueHsl ¥ KayYyKH.

5 | ATKUHBIL

6 | ApeHbl.

7 | IlpupoaHble HCTOYHHUKHU YTJIEBOJAOPOIOB.

IIpakTnyeckune 3aHATHSA 6

Pacuernsie 3amaun. HaxoxaeHne MOJEKyIsIpHOW (POpPMYIBI ra3000pa3HOTO
1 | yrmeBogopoaa mo ero IUIOTHOCTM W MacCOBOW J0J€ 3JIEMEHTOB WM IO
MPOAYKTaM CTOPaHHSI.

Tewma 2.3. Kucnopoacoaepxaiiue Conep:xxanue yueOHOro MaTepuaJia 11 2

OPraHn4€CKUC COCINHCHUA

1 | OgHOATOMHBIC 1 MHOTOATOMHBIE CITUPTHI.
2 | ®enomn.
3 | Asiberuasl.




Coaeprxanue yueOHOTro MaTepuasa, JadopaTopHblie padoThl M NPAKTHYECKHE O0bem Yposennb
HaumeHnoBaHue pa3aesioB U TeM
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aoUIuXcs 4acoB OCBOEHHUA
1 2 3 4
4 | KapOOHOBBIE KUCIIOTHI.
5 | CroxxHbI€ 3(DUPHI U JKUPBI.
6 | YraeBompl.
Tewma 2.4. AzoTconepxariue Coaep:xkaHue y4eOHOIro MaTepuaJia 6 2
OpraHUYECKUE COCTUHECHUS. 1 | AMUHBL
[Tonumepsl 2 | AMUHOKHCIIOTBI.
3 | benku. buomornueckas poiab OEIKOB.
IIpakTuyeckue 3aHATHSA 4
1 \ PacuerHble 3a1aun. HaxoxxeHre MaccoBOi JJOJU BEIIECTBA.
Paznen 3 bBuoJjiorus 35
Beenenue Coaep:xanue y4eOHOro MaTepuaJia 1
1 | O6bexT u3ydeHus — >kuBas npupoja. [Ipu3HaKu KUBBIX OPraHU3MOB U UX
MHOrooOpa3ue. YpOBHEBas OpTraHU3AIUs JKUBOW NPUPOABI M HBOIIOIHSL.
MeToapl MO3HAHUS KUBOM MpUpoAbl. OOIIMe 3aKOHOMEPHOCTH OHOJIOTHH.
Ponp Owuosormu B (OPMHUPOBAHMHM COBPEMEHHOW ©CTECTBEHHOHAYYHOM
KapTUHBI MUPA U TPAKTUYECKOU ESTEIBHOCTH JIFOJIEH.
Tema 3.1. Yuenue o kieTke Coaep:xaHue yueOHOro MaTepuaJia 4 2
1 | XuMuyeckasi OpraHu3alysi KIeTKH.
2 | Ctpoenvne U GyHKINHU KICTKH.
3 | OOMeH BelecTB M MpeBpallieHNe SHEPIUU B KIIETKE.
4 | )KusHeHHBIA MK KIETKH.
IIpakTunyeckue 3aHATHSA 1
1 \ Pemenne 3anay «HykienHOBbBIE KHCIOTBIY.
Tewma 3.2. Opranuszm. Pasmaoxxenue u | Conep:kanue yaedOHOro Mmarepuaja 4 2
WHAWBUIYAIbHOE Pa3BUTHE 1 | Pa3MHOXEHHE OPraHU3MOB.
OpPTraHU3MOB 2 | IHIuBHIyaIpHOE Pa3BUTHE OPTAHU3MOB.
Tema 3.3. OCHOBBI T€HETUKH U Coaeprxanue yueOHOro MaTepuaa 6 2
CEIIEKITUHI 1 | OCHOBBI yU€HUS O HACJIECICTBEHHOCTH W U3MEHYUBOCTH.
2 | 3aKOHOMEPHOCTH U3MEHYMBOCTH.
3 | OCHOBBHI CENEKIIMU PACTEHUH, JKUBOTHBIX M MUKPOOPTaHU3MOB.
2

IIpakTuyeckue 3aHATHS

1 ‘ CocraBieHue HpOCTCfII.HHX CXCM MOHOI' I/I6pI/I,ZLHOI‘ 0O U JUr I/I6pI/I,[[HOFO




Coaeprxanue yueOHOTro MaTepuasa, JadopaTopHblie padoThl M NPAKTHYECKHE O0bem Yposennb
HaumeHnoBaHue pa3aesioB U TeM
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aoUIuXcs 4acoB OCBOEHHUA
1 2 3 4
| ckpermBanus.
Tema 3.4. [IpoucxoxaeHue u Conep:kaHue y4eOHOTr0 MaTepuaa 5 2
pa3BUTHE KU3HU Ha 3eMIIE. 1 | IIpoucxoxaeHNe U HauaJIbHbIE ATAIbl Pa3BUTHSI JKU3HU Ha 3eMII€.
OBOJIOIMOHHOE YYCHHE 2 | Ucropus pa3BUTHUs HBOJIOLMOHHBIX HJICH.
3 | MUKpPO3BOJIIOLIMS U MAKPOIBOIIOIIHSL.
IIpakTHyeckue 3aHATHSA 2
1 | 3anonnenune Ttabmuubl «l[IpucrocobreHne opraHu3MOB K pas3HbIM cpeaam
oOHUTAHUSY.
Tewma 3.5. IIpoucxoxnenue yenoseka | Cogep:kaHue y4eOHOro Mmarepuajia 2 2
1 \1&HTpon0reHe3{quOBeHGCKHepaCLL
Tewma 3.6. OCHOBBI 3KOJIOTUH Coaep:xxanue yueOHOro MaTepuaJia 6 2
1 | Dkomoruss — Hayka O B3aWMOOTHOIICHHUSX OPraHU3MOB MEXAYy COOOW u
OKPYJKAIOIIEeH CPeJIou.
2 | buocdepa — rimobanpHas YKOCHCTEMA.
3 | buocdepa u yenosek.
IIpakTHyeckune 3aHATHSA 1
1 | Pemenne YKOIOrHYECKUX 3a/1a4.
Tema 3.7. buonuka Coaepxanue y4eOHOIro MaTepuaa 1 2
1 ‘BHOHHKaKaKOHHOHSHaHpaBHmﬂﬁi6HOHOFHHIIKH6epHeTHKH.
JAudepeHunnpoBaHHbIN 3a4eT
114

BCEI'O




4. YCJOBUSA PEAJIMBALUU ITPOT'PAMMBI INCHUTIJIIMHBI

4.1. TpeGoBaHMsA K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHMYECKOMY 00ecre4eHHI0
Peanuzauus nporpaMMbl JUCIUIUIMHBI TPEOYET HAIMYUS KAOMHETOB:

a) Kabuner xumuu (yue6nsIit kopryc 6, kab. 311)

KommiekT medesn 11 yueOHOro nmpouecca

MyabTuMenuiiHOe 000pyI0BaHME: TIEPCOHATBHBIN KOMIbIOTep— lmT. (mporeccop

IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW)

CpeacrBa o0y4eHMsi: KOMIUIEKT pa3IaTOYHOrO MaTepualia, TaOJMIbl U TUIAKaThl 110

XUMUH, CTeH]1 Tabnuiia MeneneeBa; Habop Mpe3eHTalUi 10 pa3iesiaM XUMUU.

0) Yuebnas naboparopus (yuebnsiit kopmyc 1, ka6. 311)

B) YueOHBII KaOWHET €CTECTBEHHOHAYYHBIX TUCHUIUINH (YueOHbIN Kopryc 6, ka0.406)

KomiuiekT Mmedesiu 1Jist y4eOHOT0 mpoiecca

MyabTUMeauiiHOE 000Py10BaHKE:

[TpoekxTop MympruMennitHbiii Sanyo PLC- XD 2600, neperocHoit HOyTOyK Easynote

TE 11 HC

Komnertorep —1 mT. (mpoumeccop IntelPentiumE2140/512Mb/160Gb, monuTOp

LCDSamsung 19), mynsTumenuiineiii npoexkrop Mitsubishi SL 2V

CpencrBa 00y4eHus:

CTOJIbI XMMHUYECKHE JabopaTopHble; MIKa( BBITSHKHOW Ja0OpaTOpHBIM, MIKad a7

XUM.pEAKTUBOB.

B) HccnenoBarenbckas tadboparopusi — usmepuTenbHas (yaeOnblit kopmyc 1, kab. 310).

KomiuiekT Mmedesiu 1Jisi y4eOHOT0 mpoiecca

CpencrBa 00y4eHus:

Becot anektponnsie ananutuueckue AF - R 220 CE VIBRA; JlaGoparopHsiii

OMOpEaKTOPHBI KOMIUIEKC MJII YCKOPEHHOTO KOMIIOCTUPOBAaHUS U MepepadOTKH;

Jlamna ¢ nosibim karogoMm Ha AG; Jlamna ¢ nmoneiM katogoM Ha AL; neub mydenbHas

MUMII-17Y3; Ipubop pH 150 M; mpubop pH 150M; pH-merp/nonomep UITJI-113;

Cronsl nabopaTtopHbie, CTOJIBI XUMUYECKHUE.

Kommiekr pasgaroyHoro marepualia, TaONHMIbl U IJIAKAThl MO AUCIUIUIMHE, HAOOp

MpE3eHTalU 110 pa3jiesiaM JUCHUIIINHBI, SKPaH.

PekBM3MTHI MOATBEPKAAIOLIET0 JOKYMEHTA

IlepeyeHb JTHIEH3MOHHOIO POrPAMMHOIO 00eCIICYCHUS

— Microsoft Access (mumensus NelM123460);

—NMicrosoft Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711);

—NMicrosoft Project Professional (numensust NelM123460);

—NMicrosoft Visio Professional (munensus NelM123460);

— CnpaBoynas npaBoBas cuctema "Koncynerant Ilmtoc" (Jorosop Ne PJIJI 8001 m,

No PJIJ1 8002 m).



4.2. UndopMmannoHHoe odecnevyeHne y4eOHOi JUCHUIINHbBI
OcHOBHas U JOTNOJIHUTEIIbHAS JTUTEpaTypa

Ne KonnuectBo

/o . IK3EMILISPOB,
CrHcok UCIOIb3YeMOM TUTepaTypsl (neyamHule u30anus,
MMEIOIINXCS B

DJIEKMPOHHbBLE U30AHUS 3A NOCTICOHUE 5 lem)
OubIMOTEKE, NN

ccbuika Ha ObC

OCHOBHAZA JIMTEPATYPA

1. HoBommuncknii, W.M. Oprannueckas Xumus: ydeOHOe| ODIJIEKTpOHHAas BEpCUS
nocobue gans 11(10) kmacca  oOmieoOpa3zoBaTenbHBIX
opraHuzanuii. YriayOnéHHeli ypoBeHb: yueOHuk / W.U.
Hosommunckuii, H.C. Hopommnckas. - Mocka: OOO
«Pycckoe cimoBo - yueOHuk», 2021. - 368 c. - (PI'OC.
WunoBanmonnas mkona). - ISBN 978-5-533-01422-9. - Tekcr:

AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2040880 (mara
obpanienust: 16.07.2023).

2. HManunosB, C.b. buonorus: yuebnuk mia 10 xiacca| DnekTpoHHas Bepcus

001eo0pa3oBaTebHBIX ~ OpraHu3aluidi. ba3oBBI  ypOBEHB:
yuebnuk / C.b. lanunos, A.W. Bnagumupckas, H.U. Pomanos ;
nmox obm. pen. B.b. 3axaposa. - 3-¢ u3n. - Mocksa: «Pycckoe
CIIOBO - yueOHuk», 2021. - 208 c. - (PI'OC. NUnHoBarmoHnHas
mkona). - ISBN 978-5-533-00656-9. - Tekct: 351eKTpOHHBIN. -
URL: https://znanium.com/catalog/product/2044094  (nata
obpamenus: 10.07.2023).

JOIIOJIHUTEJIbHA A JIMTEPATYPA

1. AndunorenoBa, U.B. Xumus: ydeOHUK M TpPaKTUKyM i | DIEKTPOHHBIN pecypc
cpennero  mpodeccuonampHOoro  obpazoanuss /  U.B.
Ancdunorenona, A.B. babkos, B.A. [TonkoB. - 2-e u3., Uctp. u
non. - MockBa: M3pgarensctBo [Opaiir, 2023. - 291 c. -
(ITpodeccuonanproe obpazosanue). - ISBN 978-5-534-11719-
6. - Tekct: anektponHBId // OOpa3oBaTenbHas IIaTdopma
Opaiit [caiit]. - URL: https://urait.ru/bcode/513807 (mara
obparmenusi: 31.08.2023).

2. Cusoruazos, B. U. buonorus. 11 kmacc. OOmas Ouonorusi | DIEKTPOHHBIN pecypc
(6a3oBeIif ypoBenb) : yueOnuk / B. M. Cuormazos, E. T.
3axapoBa, WU. b. Aradonosa. - 8-¢ u3m., crepeoTunHoe -
Mocksa : Ilpocsemienne, 2022. - 208 c. - ISBN 978-5-09-
099561-0. -  Tekcr :  osmekrtponHsii. -  URL:
https://znanium.com/catalog/product/1923086 (mara
obpamtenusi: 10.07.2023). — Pexwum qocTyna: o moAmnucke.




5. KOHTPOJIb 1 OIIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOM JUCIUILIUHBI

Kontpons u oleHKa  pe3yiabTaTOB  OCBOCHUS  YYE€OHOH  JUCIMILUIMHBI
OCYUIECTBJISIETCSL TpernojaaBaTesieM B (OpMe TEKYIIEero KOHTPOJS YCHEBAEMOCTH U
UTOTOBOM aTTEeCTALIMH.

WUrtoroBast arrectanisi HWMEET LEIbIO ONPEACIUTh CTENEeHb JOCTHKEHUS
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OOY4YEHHUs MO JAMCIMIUIMHE 32 Mepuoj OOydeHHs.
dopMa uTOroBoi arrectanuu — qudPepeHnpoBaHHbIN 3a4eT.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYILIECTBISIETCS B IMpoIecCe MPOBEICHUS
MPAKTUYECKUX 3aHSITHH, OO0ECIeUMBAaET OILECHHUBAHUE XOJa OCBOCHUS JHUCIUIUIMHBI.
@OopMBI TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTHU: mMeCcmuposanue, YCmubvlii 0npoc, 00K1ao,
BbINOJIHEHUE U 3aWuma 00YYAIOWUMUCS UHOUBUOYATbHBIX 3A0AHUL, NPOEKMO8,
uccnedo8anuil u op.

No Pe3ynbprarel
HaumenoBaHue TeMsl
n/n oOyueHus 1o DopMbI KOHTPOJIS

aszjenna
(pasnena) JUCLIUILINHE

1.| OGmias 1 HEOpraHUYECKass XUMUS I1.1-I1.6 BrinosiHeHUE HMHAWBUIYATBHOIO
MIPOCKTA; MIPE3CHTAIINH;
BBINIOJIHEHHE MPAKTUYECKUX
pabor; YCTHBIH OTIpOC;
TECTUPOBAHUE

2.| Oprannyeckass XUMUs I1.1-11.6 BeInonHenne MHIUMBHyAIBHOIO
IIPOEKTA; IIPE3CHTALIAN;
BBIIIOJIHCHHE IIPAKTUYECKHUX
pabor; YCTHBIN OI1poc;
TECTUPOBAHUE

3.| Yuenue o kierke I1.1-I1.6 BrinosiHEHME  MHIMBUAYAIBHOTO
TPOEKTA, Mpe3eHTalHNH,
BBITTIOJTHEHUE MPAaKTUYECKHUX
paobor, YCTHBIN orpoc,
TECTUPOBAHUE, JOKJIA]

4.| Opranusm.  Pa3mHoxeHue u I1.1-11.6 BeinonHenne MHAMBUAYAIbHOTO
MHIUBUAYAJIBHOE pasBuUTHE IIPOEKTA, MIpE3EeHTAaLNH,
OpraHu3MOB BBITIOJIHEHUE MPaKTUYECKUX
pador, YCTHBIH orpoc,
TECTUPOBAHUE, JOKIA]

5.| OCHOBBI T€HETHKH U CENIEKIIUU I1.1-11.6 BeinonHenne MHAMBUAYAJIBHOTO
IIpOEKTa, IIPE3EeHTALN,
BBINIOJIHEHUE MIPaKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]

6.| [lpoucxoxneHne W  pa3BHTHE I1.1-11.6 BeinonHenne MHAMBUAYAIbHOTO
KHU3HU Ha 3emiie. DBOJIIOLIMOHHOE IIPOEKTA, MIpE3EeHTALNH,
y4EeHHUE BBIITOJITHEHUE MPaKTUYECKUX
paoor, YCTHBII orpoc,
TECTUPOBAHUE, JOKIAJ

7.| IIpoucxoxaeHne 4enoBeKa I1.1-I1.6 BrinosiHeHWE  MHIMBUAYaJIBHOTO
IIPOEKTa, MIPE3ECHTALINM,
BBIIIOJTHEHUE MPAKTUYECKUX
pabor, YCTHBIN orpoc,




TECTUPOBAHUE, JTOKIIA]T

8.| OCHOBBI KOJIOTHH IL.1-11.6 BrinosiHeHME WMHIKMBUAYAIBHOTO
IIPOEKTA, MPE3EeHTALNM,
BBIIIOJTHEHUE MPAKTUYECKUX
pabor, YCTHBIN omnpoc,
TECTUPOBAHUE, TOKJIAJ

9.| buonuka I1.1-11.6 BrinosiHeHUEe MHIUBUAYATBHOTO
IIPOEKTa, IIPE3CHTALN,
BBINOJIHEHHE MPaKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, JIOKJIA]T

Pesynbratel cpaun audepeHnupoBaHHOTO 3adeTa OICHUBAIOTCS M0 IIKale
«OTIIMYHOY, «XOPOLLO», «yIOBIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO.

OrneHka «OTIUYHO» BBICTABISICTCA O0YYaIOMIEMYCs, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI MPOTrPaMMHBIA MaTepuall, MPOSBISAECT 3HAHUE OCHOBHOM U JIONOJHUTEIBHOU
JATEPATypbl, TPAMOTHO, JIOTUYECKH CTPOWHO M apryMEHTHUPOBAHO M3JIaracT MaTepuall,
JaeT MCYEPIIBIBAIOIINE OTBETHI HA TMOCTABICHHBIE BOMNPOCHl. B oTBeTe TECHO
YBS3bIBACTCS TEOPUSI C NPAKTUKON, MPU STOM OOydarouIuics He 3aTPYyIHSIETCS C
OTBETOM IIpU BUJIOM3MEHEHHM 3aJlaHusl, CBOOOJIHO CIIPABIACTCS C NPAKTUUYECKUMHU
3aJJaHUSIMU.

OneHka «XOpOIIO»  BBICTaBISETCA  OOYyYarolleMycCsi, TBEpPAO  3HAIOIIEMY
[IPOrPaMMHBIM MaTe€pUayl, KOTOPBIA H3JaraeT €ro IrpamMOTHO U MO CYIIECTBY, HE
JOIIYCKAeT CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HAa BOIPOC, MPABUIBHO NMPUMEHSIET
TEOPETUYECKUE ITIOJOKEHUSI NPU PELIEHUH NPAKTUYECKUX BOIIPOCOB U 3aJay, HeE
WCHBITBIBAET 3aTPYAHECHUN C OTBETAMU Ha BOIIPOCHL.

OrneHKa «yJIOBIETBOPHUTEIILHO» BBICTABISICTCS 00yYaromeMycsi, KOTOpblid UMEeT
3HAHHUS TOJBKO OCHOBHOTO Marepuana, HO HE YCBOWJ €ro JeTalie, JOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBWIbHbIE (POPMYIMPOBKH, HCIBITHIBACT 3aTPYAHEHUS
P BBITIOJTHEHUHU MPAKTUYECKUX PadOoT.

OneHKa «HEYAOBJICTBOPUTEILHO» BBICTABISETCS OOy4YaromeMycs, KOTOpPBIA He
3HAET 3HAYUTEIBHOW YacTH MPOrpaMMHOIO MaTepuayia, JOMYCKAET CYIIECTBEHHBIC
OIMOKK, HEYBEPEHHO, C OOJIBIIMUMHU 3aTPYJHCHUSMU BBIIIOJIHSAET MPAKTHUUYECKUE
paboTHI.



IMPUMEPHBIE TEMbI UHIANBUYAJIBHbBIX ITPOEKTOB
no pucuumiaune 1100.01 EcrecTtBo3Hanue

1. bBuotexHoiorus ¥ reHHas HHKeHepusi — TexHoJoruu X XI Beka.

2. HaHOTEXHONOTUsl KaK TPHOPUTETHOE HANIPABJICHUE PA3BUTHS HAyKHU U MPOU3BOACTBA
B Poccuiickoit @enepannu.

3. CoBpemeHHbIE METOIBI 00€33apaKUBAHUS BOJIBI.

4. Annotponusi METaJIOB.

5. XKwusnb u nesarensHocth . . MeHaeneena.

6. «Ileprognyeckomy 3aKoHy Oyayliee He TPO3UT Pa3PYLICHUEM. . >

7. Cunte3 114-ro anementa — tpuymd poCCUMCKUX (PUZUKOB-SIIEPITUKOB.

8. M3oTomnsl Bogopoaa.

9. Mcnonb30BaHKE paIuUOAKTUBHBIX N30TONOB B TEXHUUYECKUX IENISX.

10.
1.
12.
13.

PeHTreHoBCKOE U3TyUYEHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEUIMHE.
[1ma3mMa — yeTBepTOE COCTOSTHUE BEUIECTBA.

AMop(QHBIE BElIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpY’KaroIIEeN CPeAbl OT XUMUYECKOTO 3arpsisHeHns. KoJnueCcTBEeHHbIE

XapaKTEPUCTHKU 3arpsI3HEHUSI OKPYKAIOIIEH Cpeibl.

14.
15.
16.

[IpumeneHue TBEpI0TO U ra3000pazHoro okcuaa yriaeposaa (IV).
3amuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.
I'pybomucniepcHbie  cUCTEMBbI, HUX KiIacCUpUKAIMS U  HUCIOJb30BaHUE B

poeCCUOHANILHOM IESITEIbHOCTH.

17.
18.
19.
20.
21.
22.
23.

Kocmernueckue renmu.

IIpumeHenune CyCcreH3nil U SMYJIbCHI B CTPOUTENBCTBE.

Munepaiibl 1 TOpHBIE TTOPOABI KAK OCHOBA TUTOC(EPHI.

PacTtBOpbI BOKpyT Hac. Tursl pacTBOpoB.

Bopa kak peareHT u cpefa Ajisi XMMUYECKOTO IpoLecca.

Kuznb u gedarensHocth C. AppeHuyca.

Bxitag 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHUE TEOPUH DIICKTPOITUTAYECKON

JUcconuanunu.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

YcTpaHeHue )KECTKOCTH BOJIbI HA MPOMBIIIICHHBIX MPEANPUATHSIX.
CepHas KHCIIOTa — «XJ1€0 XUMHUYECKON POMBIIIEHHOCTH.
Hcnonp3oBaHrne MUHEPAIBHBIX KUCJIOT HA MPEANPUATUSIX PA3IMUHOTO MPOdUIIS.
OKcuabl U CONMU KaK CTPOUTENIbHBIE MaTEPHUAIIBI.
Uctopus rurnca.
IToBapeHHas COJIb KaK XUMUYECKOE ChIPBE.
MHuoronukuii KapOOHAT KaJNbIHS: B IPUPOJIE, B MPOMBIIIICHHOCTH, B OBITY.
Peakium roperust Ha MPOU3BOJICTBE U B OBITY.
BupryansHOoe MOJIEIMPOBAaHNE XUMUYECKUX ITPOLIECCOB.
DIIEKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.
DIIEKTPOJIN3 PaCIIABOB AJIEKTPOJIUTOB.
[IpakTyeckoe TPUMEHEHHE DJICKTPOJin3a: padHHUPOBAHHE, TaAIbBAHOIJIACTHKA,

TraJIbBaHOCTCT HAI.

36.
37.

Hcropust moiayyeHus U NpOU3BOICTBA ATTFOMUHUSI.
DNEKTPOIIUTUYECKOE NTOJIy4eHHe U pa)UHUPOBAHUE MEH.



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

39. Ponp MeTAIIIOB B HCTOPUH YEIOBEYECKOW IMBUIM3AUu. McTopus oTeuecTBeH-

HOI yepHOUl MeTaiTyprui. COBpEMEHHOE METAJLTYPIHUE€CKOE MPOU3BOICTBO.

40. Uctopusi OTEUYECTBEHHOW LIBETHOW METAITypruu. Poib METamioB W CIUIaBOB B
Hay4HO- TEXHHYECKOM IPOrpecce.

41. Koppo3usi METaJIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NnepTHbIEC Uau OJAropOIHbIE Ta3bl.

43 . Posxgaromuye coiu — rajJoreHbl.

44. Victopus MIBEACKON CITUYKHU.

45. Vctoprsi BOSHUKHOBEHHSI M Pa3BUTHS OPraHUYECKON XUMUU.

46. XXuzHb u nestenbHOCTh A. M. ByTieposa.

47. BUuTanusm U €ro Kpax.

48. Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUH W Pa3BUTUU MUPOBOW OpraHUYECKOU
XUMUHU.

49. CoBpeMEHHBIE MTPEACTABICHUS O TEOPUN XUMHUECKOTO CTPOCHUS.

50. DKONOrnYeCKne aCeKThl HCTIOJIb30BAHUS YIJIEBOJOPOAHOTO CHIPbSI.

51. DKOHOMHUYECKHE ACTIEKTHI MEKTYHAPOIHOTO COTPYAHUYECTBA 110 UCIIOIB30BAHUIO
YTJIEBOJOPOJHOTO CHIPHSI.

52. Ucrtopusi OTKpBITHS W pa3pabOTKM Ta30BbIX M HE(MTAHBIX MECTOPOXKACHUI B
Poccutickon ®eneparmumn.

53. XumMus yriaeBoIOpPOAHOTO ChIPbs U MOl OyAyliast mpogeccus.

54. YrneBoaopoiHOE TOILIMBO, €T0 BUbI U Ha3HAYCHHUE.

55. CuHTEeTHYECKUE KayuyyKU: UCTOPHSI, MHOTOOOpa3ue U MepPCIeKTUBBIL.

56. Pe3MHOTEXHUYECKOE MPOU3BOJCTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM ITPOrpeCCE.
57. CBapouHO€ MPOU3BOJICTBO U POJIb XUMUU YTIIEBOJIOPOIOB B HEM.

58. HedTr u ee TpaHCHOPTHPOBKAa KaKk OCHOBA B3aWMOBBITOJHOTO MEXIyHApOJHOTO
COTPYAHHUYECTBA.

59. buonorudeckue MeToibl 00pHOBI C BPEAUTENIMH KOMHATHBIX PACTEHHM.

60. BererapnaHcTBO: «32» U IPOTUBY.

61. BnusgHue HaCEKOMBIX-BPEAUTEIICH Ha 3€JICHBIE HACAXKICHUS MOETO rOpo/a.

62. EcTecTBEHHO-HAYYHOE€ 0OOCHOBAHHE HEKOTOPBIX HAPOIHBIX IIPUMET.

63. XKusas u MEpTBas BoJa — MU(] WIH PEATbHOCTb.

64. 3aBUCUMOCTb HHTEHCUBHOCTH (POTOCHHTE3a OT BHEUIHUX YCIOBHIA.

65. Ponb BbIgaromumxcsi OMOJIOTOB - HAIIUX COOTEYECTBEHHUKOB B PAa3BUTUH MHUPOBOM
OMOJIOTHH.

66.CoBpeMEHHbIE TPEACTABICHHUS O 3apOXKJICHHUM >KU3HU. PacCMOTpeHHE W OlieHKa
Pa3IMYHBIX THIIOTE3 POUCXOKACHUS.

67. I3yueHune CBOMCTB pACTUTEIIbHBIX MIUTMEHTOB.

68. BinsiHue TsKeNbIX METAVIOB Ha 3JJOPOBbE YEIIOBEKA.

69. Binsinue pexiiamMbl Ha ICUXHUKY MOJPOCTKA.

70. bruosiornuecky aKTUBHBIE BENIECTBA — BUTAMUHBI.

71. Ucnonb3oBanue 610 100aBOK B IPOYKTaX MUTAHMUSL.

72. CoBpeMEHHBIN 3Tan pa3BUTHsS 4esoBeuecTBa. YenoBeueckue pacbl. OMacHOCTH
pacusmMa.



73. Hcnonp30BaHUE PpACTEHUW-JIMAH W AaMIICJIbHBIX PACTeHUH Il  O3E€JICHECHUS

MTOMEIIECHUN.

74. llonOop acCOpTUMEHTA pacTEHUM JJi1 O3€JICHEHUSI MHTEPbEepa B 3aBUCUMOCTH OT UX
AKOJIOTMYECKUX OCOOEHHOCTEM.

75. PacTeHus pa3HbIX )KMU3HEHHBIX (POPM B 03€JICHEHHH HACEIEHHOTO MyHKTA.



JlonosiHeHMs ¥ U3MEeHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj

JlonosiHeHUsT ¥ U3MEHEHMS K pabouelt mporpamme Ha 2023-2024 y4eOHBIN 10O 110
nuctuiirae [100.01 EcrectBo3nanue: B Paznen 4. YcinoBus peanusanuu NporpaMMbl
mucuuiuinebl (11. 4.2 MadopmanmonHoe obecrieueHre 00y4eHus1) BHECEHBI U3MEHEHUS
B CIIMCOK OCHOBHOMW W JIOTIOJIHUTEIBHOU JINTEPATYPHL.

JlomonmHeHUsT ¥ W3MEHEHHUsS B pabouell mporpamMme OOCYXKIEHBI Ha 3acelaHuu
ITIK o0meTeXHNIeCKUX TUCIHUILIAH.

«30» aBrycra 2023 r. (mpotokos Ne 1).

/

ITpencenarens K &t /T.A. CaBuna /




JlonosiHeHMs ¥ U3MEeHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj

JlonosiHeHUsT ¥ U3MEHEHMS K pabouelt mporpamme Ha 2025-2026 y4ueOHbIN T 110
nuctuiirae [100.01 EcrectBo3nanue: B Paznen 4. YcinoBus peanusanuu NporpaMMbl
mucuuiuinebl (11. 4.2 MadopmanmonHoe obecrieueHre 00y4eHus1) BHECEHBI U3MEHEHUS
B CIIMCOK OCHOBHOMW W JIOTIOJIHUTEIBHOU JINTEPATYPHL.

JlomonmHeHUsT ¥ W3MEHEHHUsS B pabouell mporpamMme OOCYXKIEHBI Ha 3acelaHuu
ITIK o0meTeXHNIeCKUX TUCIHUILIAH.

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

/

ITpencenarens K & /T.A. CaBuna /




