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COJAEP)KAHUE

AHHOTALINA

OBILA ST XAPAKTEPUCTUKA YUYEBHOM JUCLUATIMHBI

CTPYKTYPA U COJEPXXAHUE YYESHOU JJUCIIUITJINHEI

YCJIOBUS PEAJIM3ALIMM YUEBHOIM JIMCLIUTTIIMHbI

KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YUEEHOUN JJUCLIUTTIVHBI



1. AHHOTALIUA

Pabouass mporpamma yue6HOM nucuuiuinHbl 1100.01 EctecTBo3HaHue sBIsSETCS
YaCThIO0 MPOTPaMMbl  ITOATOTOBKH  CIIELIMAIMCTOB  CPEIHETO0 3BE€HA  CPEIHETO
nmpodeCCHOHATEHOTO ~ oOpa3oBanus 1o  cmeruanbHocTH  15.02.15  TexHomorus
METaJI000padaThIBAIOIIET0 MPOU3BOACTBA, BXOAUT B IHMKI 0O0HIIe00pa3oBaTeIbHON
IIOATOTOBKY U peanu3yercs B 1 u 2 cemecrpe.

OcHOBOI1 coaepkaHus y4eOHOU TUCUUIUIMHBI EcTecTBO3ZHAHUE SIBISETCS 3HAHUE

— BAQOKHEUIIMX XUMHUYECKHX IOHATHM: BEIIECTBO, XMUMHYECKHHI 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBICE AaTOMHAasi M MOJIEKYJISIpHas MacChbl, WOH, aJUIOTPOIIHS,
U30TONBI, XHMMHMYECKasl CBA3b, DJIEKTPOOTPULATEIBHOCTh, BAJICHTHOCTb, CTECIICHb
OKHCJIEHUS, MOJIb, MOJISIPHAs Macca, MOJIIPHBIM OOBEM, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO  CTPOCHMS, PACTBOPBHI, NIEKTPOJIUT W HE  DJIEKTPOJIHUT,
ANEKTPONUTUYECKAS] JTUCCOLMALMSA, OKHUCIUTENbL W BOCCTAHOBHUTEb, OKHUCICHHE H
BOCCTaHOBJIEHHUE, TEIVIOBOM 3P (EKT peakluu, CKOPOCTh XUMUYECKOW pEeaKIuu, KaTallus,
XUMHUYECKOE DPABHOBECHUE, YIJIEPOAHBIA CKENeT, (PyHKUMOHAIbHAs Tpylna, U30Mepus,
TOMOJIOTHS;

— OCHOBHBIX 3aKOHOB XMMUU: COXPAHEHUS MAaCChl BEILECTB, IIOCTOSHCTBA COCTAaBa,
[IEpUOANYECKUN 3aKOH,;

— OCHOBBI TEOPUHU XUMHH: XUMUYECKOU CBS3HU, MIEKTPOJIUTUUECKON TUCCOLUALINY,
CTPOCHUS OPTaHUYECKUX COCIUHEHUM;

— BQXXHEWIIMX BEUIECTB M MAaTEPHAJIOB: OCHOBHBIE METAJUIBI M CIUIABBI, CEpHasd,
COJIIHAsI, a30THAsI M YKCYCHasl KHUCJIOTBI; IIEI0YM, aMMUAK, MUHEPAJIbHbBIE yI0OpEHHUs,
METaH, STUJIEH, alleTUJIeH, OEH30JI, ATAHOJI, )KUPbI, MbLIIa, TJIFOKO3a, caxapo3a, Kpaxma,
KJIETYaTKa, OEJIKK, HICKYCCTBEHHbIE U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, MJIACTMACCHI;

— moJyuyeHus: (pyHAaMEHTaJbHBIX MOHATUNA O OMOJOIMYECKHX CHUCTeMax: KIIEeTKa,
OpraHu3M, IONYJIALMSA, BUI, SKOCUCTEMA,

— HCTOPHWH Pa3BUTHSI COBPEMEHHBIX NPEACTABIECHUN O KUBOU ITPUPOJIE;

— BBIJAIOLIMXCS OTKPBITUN B OMOJIOTMYECKON HayKe, poJik OMOJIOTMYEeCKO HAyKH B
(hopMHPOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA; METOAAaX HAYYHOTO
ITO3HAHUS,

YyMeHue:

— Ha3blBaThb W3YYEHHBIE BELIECTBA M0 «TPUBUAJIBHOW» WIA MEXIYHAapOIHOM
HOMEHKJIATypE;

— OMNpENENATh: BAJICHTHOCTb U CTENEHb OKUCICHHS XUMHYECKHUX DJIEMEHTOB, THII
XUMHYECKOUN CBS3M B COEAMHEHUX, 3apsij MOHA, XapaKTep CPeAbl B BOOHBIX PACTBOPAX
HEOPTaHUYECKUX COCIAVUHEHUN, OKHUCIUTEIb M BOCCTAHOBUTENb, IPUHAICKHOCTD
BEILIECTB K Pa3JIMYHbIM KJIaCCaM OPTaHUYECKUX COEAUHEHUN;

— XapakTepHu30BaThb: JJIEMEHTHl MajbIX [EPUOJOB IO HX IOJOXKEHUIO B
nepuoandeckon cucteme JI. M. MenpaeneeBa; oOmme XUMHUISCKHE CBOMCTBA METAJIOB,
HEMETAJUIOB, OCHOBHBIX KJIAaCCOB HEOPraHWYECKUX MW OPraHUYECKUX COCIMHEHUM;
CTPOCHHUE U XMMUYECKUE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCANHECHNM;



— OOBSACHSTH: 3aBUCUMOCTb CBOICTB BEUIECTB OT UX COCTABa U CTPOCHUS]; IPUPOIY
XUMUYECKUX CBsA3EH (MOHHOM, KOBAJICHTHOM, METANIMUECKOI), 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKOUN PEaKITNH U MOJ0KECHHUSI XUMUYECKOTO PABHOBECHS OT Pa3IMUHBIX (DAKTOPOB;

— BBINOJIHATh XWMHYECKHW OKCHEPUMEHT 1O PACIO3HABAHMIO Ba)KHEWIIMX
HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB;

— TIPOBOJUTH  CAaMOCTOSATENBHBI  TMOWUCK  XUMHUYECKONM  HMHpOpManmum C
WCIIOJB30BAaHUEM  PA3JIMYHBIX  HUCTOYHUKOB  (HAYYHO-TIOMYJSIPHBIX  M3JIaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA);

— WCIIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH JUII OO0paboTKM © mepenadu
XUMUYECKON MHPOPMAIINH U €€ TIPEACTABJICHHS B pa3IMYHbIX (popmax;

— HCIOJb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUYECKOU JIEATETbHOCTH
U TIOBCEHEBHOM JKM3HHU [JI1 OOBSCHEHUS XUMHUYECKUX SBJICHUH, MPOUCXOASANINX B
npupojsie, OBITY M HAa TMPOU3BOJACTBE; OIPEICICHUS BO3MOXKHOCTH MPOTEKAHUS
XUMHYECKUX TMPEBPAICHU B PAa3JIMYHBIX YCJIOBUSX M OIEHKU HX TOCIE/ICTBUM;
AKOJIOTMYECKM TPAaMOTHOTO TOBEACHUS B OKPYXKaIOIIeH cpeae; OIEHKU BIMSHUSA
XUMUYECKOTO 3arps3HCHUs] OKpYXKAlollled Cpelbl Ha OpraHu3M 4YeJloBeKa U Jpyrue
KUBBIC OpraHW3MBbI; Oe30macHOTO  OOpalleHusT C TOPIOYMMH U TOKCHUYHBIMU
BEIIIECTBAMHU, J1a0OpPATOPHBIM OOOPY/IOBAHUEM; MPUTOTOBJIICHUS PACTBOPOB 3aJIaHHOMU
KOHIICHTpAaIluu B OBITY M Ha MPOU3BOJCTBE; KPUTHUYECKON OIEHKH JIOCTOBEPHOCTHU
XUMUYECKON nH(GOpMAIIUU, MOCTYIAIOIIEH U3 Pa3HbIX HCTOYHUKOB;

— JIOTUYECKU MBICIUTH, 00OCHOBBIBATH MECTO U POJIb OMOJOTHYECKUX 3HAHUM B
MPAKTUYECKON NEATEIbHOCTHU JIFOJIEN, pa3BUTUH COBPEMEHHBIX TEXHOJIOTHU;

— ONpenensaTh >KUBbIE OOBEKTHI B TPHUPOJIC; MNPOBOJAUTH HAONIOACHUS 3a
ADKOCUCTEMAaMHU C II€JIbI0 UX OMHCAHUS U BBISBICHUSI €CTECTBEHHBIX M aHTPOMOTEHHBIX
W3MEHCHMI;

— HaxOJIUTh U aHAJM3UPOBATH MH(GOPMAIIUIO O KUBBIX O0BEKTAX;

— WCIONB30BaTh MPUOOpPETEHHbIE OWOJOTUYECKHEe 3HAHUS W yMEHHUS B
MOBCETHEBHOM KM3HU JJIsl OLIEHKU TIOCIIEJICTBUN CBOEU NEATEIbHOCTH (U JEATEIbHOCTH
JIPYTUX JIIOJIEi) MO0 OTHOIIECHUIO K OKPYXKAIOIICH cpelie, 3M0pOBbI0O JIPYTUX JIOJEH U
COOCTBEHHOMY 3/I0POBBIO.

ConepxaHue TUCHUILUIMHBI BKIOYAET U3YUEHUE CICAYIONIUX TeM (pa3aesioR):

Paznen: O6mias u HeopraHu4Yeckasi XUMHUsL.

1. OcHOBHBIE MOHSTHS U 3aKOHBI XUMUHU

2. Tlepnonnueckuii 3akoH u [lepuoandeckas cucremMa XuMHIecKux snemeHToB [1. 1.
MeHeneeBa U CTPOCHHUE aTOMa.

3. CTtpoeHue BelecTna.

4. Bopa. PacTBOpbI. DJIEKTpOIUTHYECKAS JUCCOITUAIINS.

5. Knaccudukanys HeopraHn4eCKuX COSTUHEHU U UX CBOMCTB.

6. XUMHYECKHE PEaKITUH.

/. Metaibsl 1 HEMETaJUIbI.

Paznen: Oprannueckass XUMus.

1. OcHOBHbIE TOHSTUS OPraHUYECKOW XMMHUU M TEOPHSI CTPOCHUS OPraHUYECKUX
COEMHECHUMU.

2. YTieBoAopOo bl U UX MPUPOIHBIC UCTOUYHUKH.



3. Kucnopoaconep:xaiiyue opraHuyecKe CoeMHEHUSI.

4. A3zotcojepikaiue opraHudeckrue coennHenus. [lomumepsr.

Paznen: buonorus.

YyeHne o KIIEeTKe.

Opranms3m. PasMHOXEHNE U MHANBUIYATbHOE Pa3BUTHE OPTaHU3MOB.
OCHOBBI T€HETUKH U CETICKITHH.

[IpoucxoxneHne U pa3BUTHE KU3HU HA 3eMJie. DBOIIOLIMOHHOE YUCHHE.
[IpoucxoxaeHne yeaoBeKa.

OCHOBBI 3KOJIOTHH.

. buonuka.

OO6mwmit 06beM yueOHOM Harpy3KkH Mo JUCHUIUIMHE cocTaBisieT 114 yacos, Harpy3ka
BO B3aMMOJICHCTBHUU C TIpenoaaBareneM - 114 gacos.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISIETCS B MPOIECCE IPOBEIACHUS
MPAKTUYECKUX 3aHATHA W OOECIeYMBaeT OICHWBAHHE XOJa OCBOCHHS JHUCIHATLIAHBI.
DOpMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH: TECTHPOBAHUE, YCTHBIA OMPOC, BEITIOJIHCHUE
MPaKTUYECKUX padoT, 3aluTa OO0YJaAIOMMMUCS WHAWBUIYATBHBIX 3aJlaHUN, MPOEKTOB,
WCCJIEIOBAHUM U IP.

dopMa MPOMEKYTOUHOM aTTecTauuu — AU HepeHuInpoBaHHbIN 3a4eT.

NoabkrowdPE



2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUIIJIMHBI
2.1. MecTo QUCHUILIMHBI B CTPYKTYpe NPOrpamMMmbl MOATOTOBKH CHENHAJTHUCTOB
CpeJHero 3BeHa

Vueonas gucoumumba 1100.01  EcrecTBo3Hanme OTHOCHTCS K 0a30BBIM
JUCHUIUIMHAM 00111€00pa30BaTeIbHON MOATOTOBKHU.

22 Heaun ® 3aKa4yd JUCHMIUIMHBI — TPeOOBAHUSI K Ppe3yJabTaTaM OCBOCHUSA
TUCIHUNIUHBI.

Conepxxanue mnporpammbl  yueOHoM mucummimbael  [100.01  EcrectBo3Hanue
HaIpaBJICHO Ha JOCTHXKEHUE CIECAYIONIUX Yyelel.

- (opMupoBaHue y OOy4yaroImMUXCsSd YMEHHUS OIEHUBATH 3HAYMMOCTh XHMUYECKOIO
3HAHMS JI51 KOKJIOTO YeJIOBEKa;

- (hopmupoBaHHe y OOy4aroUMXCs LEIOCTHOTO IMPEACTABICHUS O MUPE U POJIH
XUMUH B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA;

- pa3BuUTHE y OOy4YaloIIUXCAd YMEHUM pa3iaudarh (PakTbl U OLIEHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIbI, BUJETh WX CBSI3b C KPUTEPUSIMU OIICHOK U CBSI3b KPUTEPHUEB C
OTPE/ICICHHOM CUCTEMOM ILIEHHOCTEH, (hOpMyIUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

- puoOpeTeHne 00yJaroUMMHUCS OIbITa Pa3HOOOPA3HOU EATEIbHOCTH, TIO3HAHUS U
CaMOINO3HAHUS; KIIOUYEBBIX HABBIKOB, HMMEIOIIMX YHHUBEPCAJIIBHOE 3HAY€HUE MJId
Pa3IUYHBIX BUJOB JCSATEIBHOCTU (HABBIKOB pEIICHUS TPOOJEeM, MPUHATUS PEUICHUH,
MOMCKa, aHaiMM3a M 00pabOTKM MHGOpMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB
U3MEpPEHUH, COTpyIHUYECTBa, OE30MACHOI0 OOpPAIEHHUs C BEIECTBAMHU B IOBCEIHEBHON
KU3HU);

- monydyeHue (GyHIAMEHTAIBHBIX 3HAaHUN O OMOJOTUYECKHX CHUCTeMax (KIJIeTKa,
OpraHu3M, TOMYJSLUs, BHJ, JIKOCHUCTEMA); MCTOPUU PA3BUTUS COBPEMEHHBIX
MPEACTABICHUI O KUBOW MPUPOJIE, BHIAAIOUIUXCS OTKPBITHIX B OMOJIOTMYECKOW HAYKE;
posii OMOJOTHYECKON HaykKu B (OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAay4dHOU
KapTUHBI MUPA; METOJAX HAYYHOTO MO3HAHUS;

- OBJIAJICHUE YMEHUSMU JIOTMYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHUUM B IPAKTUYECKOHN JAEATENBHOCTH JIOAEH, Pa3BUTUH COBPEMEHHBIX
TEXHOJIOTHIA; OMNpEAeNsiTh XUBbIe OOBEKTHl B NPUPOAE; MPOBOAUTH HAOIIOJEHUS 3a
HKOCHUCTEMaMHU C LEJIbI0 MX ONUCAHMS U BBIABICHHUS] €CTECTBEHHBIX M AHTPONOTECHHBIX
W3MEHEHUH; HaXOUTh U aHAIM3UPOBATh HH(POPMAIIUIO O KUBBIX 00BEKTAX;

- pa3BUTHUE [I03HABATEIIbHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEM, oOfyuarommxcs B IMpolecce H3YYeHHs OHOJOTMYECKHX SBJICHUN;
BBIIAIOIIMXCS JTOCTHXKEHUN OWOJIOTHH, BOILIEAIIMX B OOIIEYETIOBEYECKYIO KYJIbTYPY;
CJIO’KHBIX Y MPOTUBOPEUMBBIX MyTEH Pa3BUTHUSI COBPEMEHHBIX HAYyUHBIX B3TJISAJI0OB, UJIEH,
TEOpHi, KOHIIENIUI, TUIOTE3 (O CYLIIHOCTH U NPOUCXOKIECHUH KU3HH, YETIOBEKA) B XOJ€
paboOTHI ¢ pa3IMYHBIMUA UCTOYHUKAMU UH(POPMAITUH;

- BOCIHTAaHHE YOEXKICHHOCTH B HEOOXOAMMOCTH IIO3HAHMS >KUBOU TPUPOJIBI,
HEOOXOJAMMOCTH PalMOHAIBHOTO MPUPOAOIOIL30BaHUs, OEpPEKHOTO OTHOIICHUS K
MPUPOJHBIM peCypcaM M OKpyKarolleh cpene, COOCTBEHHOMY 3/10POBBIO; YBaXKEHHUS K
MHEHHUIO OIIMOHEHTA P 00CYKIEHUU OMOJIOTUYECKHUX MTPOOIeM;



- HUCIOJIb30BaHUE MPUOOPETEHHBIX OHUOJIOTMYECKUX 3HAHUH U YMEHHH B
MOBCEIHEBHOM >KU3HH JIJIS1 OLIEHKH TOCJIEJCTBUI CBOCH JESATENbHOCTH (U JEATEIBHOCTH
JIPYTUX JIIOAEH) MO OTHOIICHUIO K OKpYKalolllel cpeie, 3A0POBbI0 APYruX JIOJAEeH U
COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBAaHHME U COOJIOACHHE MEp MNPODUIAKTUKU
3a00JIeBaHUH, OKa3aHKE MEPBOM MOMOIIY MPHU TpaBMax, COOIIOACHIE MPAaBUI MTOBEACHUS
B MIPUPOJIE. ).

OcBoenune coxepkanuss yueOHou gucummummabel  [100.01  EctecTtBo3HaHue
o0ecreynBaeT JOCTHKEHUE CTYICHTAMU CIIEAYIOMINX PE3YJIbTaTOB:

® JIMYHOCTHBIX:

JI1 - ycTOiuYMBBIA MHTEPEC K MCTOPUMU U JTOCTUKEHUSM B OOJACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTHU 32 POCCUMCKHUE €CTECTBCHHbBIC HAYKH;

JI2 - TOTOBHOCTH K MPOJOJKEHHIO OOpa30BaHUS, MOBBIIIEHUIO KBalu(UKAUU B
n30paHHON MPO(ECCHOHAIBHON NIESITENIHHOCTH C HCMOJb30BAHUEM 3HAHUU B 00JacTh
€CTEeCTBEHHBIX HAYK;

JI3 - 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETCHIINI B 00JaCTH €CTECTBEHHBIX
HayK JIJI 4eJIOBEeKa U 00IIEeCTBa, YMEHHUE UCIIOIb30BaTh TEXHOJIOTHYECKUE JOCTHKCHUS B
o0nacTu XUMHUHM, OWOJOTHUU JJIA TOBBIIICHUS COOCTBEHHOIO MHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTIbHOM eITeTbHOCTH;

JI4 - ymeHue NpoaHaIW3UpPOBaTh TEXHOTEHHBIE MOCHEACTBUS ISl OKpY)KAOUIEH
cpelibl, OBITOBOM U MPOU3BOCTBEHHOM ESITEILHOCTH YEJIOBEKA,

JI5 - TOTOBHOCTH CaMOCTOSTEIHHO J10OBIBATH HOBBIE MJiA C€0s €CTeCTBEHHO-
Hay4HbIC 3HAHUSI C UCTIOIB30BAHUEM JIJIsl 3TOTO JOCTYITHBIX HCTOYHUKOB MH(GOPMAIIHH;

JI6 - ymeHHe ymOpaBiATh CBOEH IT03HABATEIBLHOW JE€SATEIBHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHS,

JI7 - ymeHue BBICTpauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOILICHHUS B KOMAaHJE IO
pelieHno oO0IIKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMUS;

® MeETanpeIMETHBIX:

M1 - oBnageHWe YMEHUSIMM M HaBbIKAMU PAa3JIMYHBIX BUAOB IO3HABATEIbHOU
NEATEIIbHOCTH JIJISl U3YUEHHUS Pa3HBIX CTOPOH OKPY’KAOLIET0 €CTECTBEHHOTO MUPA;

M2 - mnpuMeHeHHE OCHOBHBIX METOJOB TO3HAaHUS (HAOMIOMEHUS, HAYYHOTO
AKCIEPUMEHTA) JIJISl U3yUYEHHS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
C KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCA B PO ecCuoHaIbHOMU cdepe;

M3 - ymeHue onpeaensaTh e U 3a1a4d JesTeIbHOCTH, BBIOUPATh CPEJICTBA JUISl KX
JIOCTUKEHUS Ha MPAKTHUKE;

M4 - yMeHHe UCIOJIb30BaTh Pa3IMUHbIC UCTOUYHUKHU JIJIS MOJYyYEHHUSI €CTECTBEHHO-
Hay4HOU MH(OpPMAIMK U OLIEHUBATh €€ JTOCTOBEPHOCTD ISl IOCTHXKEHUS TTOCTaBICHHBIX
LieJIeH U 3a]1a4;

® [IPEIMETHBIX:

I11 - chopmMupoOBaHHOCTH MPECTABICHUHN O 1EJTOCTHON COBPEMEHHOM €CTECTBEHHO-
HAYYHOW KapTUHE MHUpPa, NPUPOAE KaK €IUHOW LEJIIOCTHOM CHUCTEME, B3aUMOCBS3U
YelioBeKa, MPUPOABl W  00IIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciiTabax
Bcenennoi;



[12 - BnameHue 3HaHUAMU O HamOOJEe BAXKHBIX OTKPBITUAX M JOCTHIKEHMSX B
00JJaCTH €CTECTBO3HAHHUS, MOBIUSABIIMX Ha 3BOJIIOIHUIO MPEACTABICHUN O MPUPOAE, HA
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

[13 - chopmupoBaHHOCTH YMEHHS MPUMEHSATH €CTECTBEHHO-HAYUYHBIC 3HAHHS IS
OOBSICHEHHSI OKPY>KAIOIIUX SIBJICHUN, COXPAHEHHUS 310pOBbs, 00ecredeHnst 0€30MacHOCTH
KU3ZHENIEATEIbHOCTH,  OEpEeXHOro  OTHOIIEHHWS K  HPUPOAE,  PalHrOHAIBHOIO
MPUPOIOINOIB30BAHUS, @ TAK)KE BBIITOJIHEHHS POJIM TPAMOTHOI'O TOTPEOUTENS;

[14 - chopMuUpPOBaHHOCTH NPEACTABICHUN O HAYYHOM METO/IE TO3HAHUS IPUPOJIBI U
CpPEICTBaX MW3YyYEHHs Meramupa, MakpoOMHpa M MHUKPOMHUDA; BIJIAJECHUE IpUEMaMU
€CTECTBEHHO-HAYYHbIX HAOIIOJCHUN, ONBITOB, UCCIEAOBAHUN U OLIEHKH JIOCTOBEPHOCTHU
[IOJIyYEHHBIX PE3YyJIbTaTOB;

II5 - BiageHuMe NOHATHWHBIM aNlapaToM €CTECTBEHHBIX HAyK, I103BOJISIOIIUM
[I03HaBaTb MHP, y4YaCTBOBATb B JUCKYCCHUSIX II0 €CTECTBEHHO-HAy4YHBIM BOIIPOCaM,
MCIIOJIb30BaTh PAa3JIMYHbIE WCTOYHMKM HH(POPMALMHU JIsI MOATOTOBKM COOCTBEHHBIX
paboT, KPUTUYECKH OTHOCUTbCS K coobOmenusM CMMU, coxpepxamiuM Hay4dHYIO
MH(}OpMAIHIO;

I16 - chopmMupoBaHHOCT, YMEHHUH MOHHUMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO
3HAHUS Ul KaKJOr0 YEJIOBEKa HE3aBUCUMO OT €ro Mpo(eCCHOHANIBHOU JIEATENbHOCTH,
paznuyaTh (DAKThl M OLEHKH, CPaBHUBATH OLICHOYHBIE BHIBOJABI, BUAETh HX CBSI3b C
KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAETIEHHON CUCTEMOW LIEHHOCTEN.



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/IeiiCTBHH ¢ IpenojaBarTejieM 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 nuddepeHmpoBaHHOTO 3a4eTa




CTPYKTYPA U COAEP) KAHUE YUYEBHOM JUCIHHAIIIINHBI
I1OO.01 EcTecTBO3HAHME

Coaeprxanue yueOHOro MaTepuasa, JjaboparopHblie padoThl M IPAKTHYECKHE O0bem Yposennb
HaumeHnoBaHue pa3aeioB U TeM
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aouIuxcs 4acoB OCBOEHHA
1 2 3 4
Beenenue Coaeprxanue y4eOHOIro MaTepuaJa 2
1 | Hayunble MeTOAbl MO3HAHUSA BEIIECTB U XUMHUYECKHX sBiIeHUU. Pounb
HKCIIEPUMEHTA U TEOPUU B XUMHUU. MOAEINPOBAHNE XUMUUYECKUX ITPOLIECCOB.
Llenu 1 3aa4u U3yYCHHS] XUMUHU.
Pazjnen 1. O0masi 1 HeopraHnyeckasi XMuMHs 30 2
Tema 1.1. OCHOBHBIC TIOHATHS U Coaep:xaHue yueOHOro MaTepuaJia 2
3aKOHBI 1 | OcHOBHBIC NOHSTHSI U 3aKOHBI XUMUH.
2 | PacueTrHple 3a7auM Ha HAXOXKJICHHE OTHOCHUTEIHHON MOJIEKYJISPHOW MAacChI,
ompefieNIieHue MacCOBOM J10JIM XMMHUYECKHX 3JIEMEHTOB B CJIO)KHOM BEIIECTBE.
Tewma 1.2. Ilepuoauyeckuii 3aK0H 1 Coaep:xaHue yueOHOro MaTepuaJia 2 2
Ilepuonuueckas cucrema 1 | Ilepuognueckuii 3axon /.M. MenzeneeBa u cTpoeHHE aToMA.
XUMHUYECKUX djiemeHToB JI.1.
MenpeneeBa 1 CTpO€HUE aTOMa
Tema 1.3. CtpoeHue BerecTBa Conep:xaHue yueOHOro MaTepuaJia 2 2
1 | Buasl XUMHUYECKOI CBS3H.
2 | Yuctele BemnecTBa U cMecH. JIMCTIEpCHBIE CHCTEMBI.
Tema 1.4. Boga. PacTBopbl. Conep:xaHue yueOHOro MaTepuaJia 2 2
ONEKTPOIUTHYECKAS AUCCOLUALINS 1 | Bona. PactBopsl. PacTBopeHue.
2 | DAeKTpoIUTHYECKAs TUCCOIHAIINSI.
IIpakTHyeckune 3aHATHSA 2
1 ‘ IIpuroroBiaeHue pacTBopa 3aJaHHON KOHLIEHTPALUH.
Tema 1.5. Knaccugukarus Coaepxkanue y4eOHOIro MaTepuaa 2 2
HEOPraHWYECKUX COEANHEHUN U UX 1 | Okcubl ¥ UX CBOWCTBA.
CBOMCTBA 2 | OcHOBaHUS M X CBOMCTBA.
3 | Kucnotsl 1 ux cBoiicTBa.
4 | Conu u UX CBOICTBA.
IIpakTnyeckue 3aHATHSA 4
1 | Perenne 3anau Ha mosydeHue i PaCIO3HABAHHE BEILECTB.
Tema 1.6. Xumnueckue peakuu Coaeprkanue yueOHOIro MaTepuaa 4 2

1 ‘ OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkmuu.




Coaeprxanue yueOHOTro MaTepuasa, JadopaTopHblie padoThl M NPAKTHYECKHE O0bem YpoBennb
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 TOTyUYSHUS.

IIpakTnyeckue 3aHATHS 4

1 | [lonyuenue, cobupanue U pacio3HaBaHUE ra3oB.

2 | Pemenue sKcriepuMEHTAIBHBIX 33/1a4.
Paznen 2. Oprannyeckasi XuMus 45 2
Tewma 2.1. OCHOBHBIE TOHATHUS Coaep:xaHue yueOHOro MaTepuaJia 4
OpPraHUYECKOI XUMUU U TEOpUS 1 | [IpenMer opraHUYECKON XUMUHU.
CTPOCHHUS OPTaHUYCCKUX 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

Pacuernpie 3amaun. HaxoxaeHue MoJeKyimsipHOW (opMynsl razoo0pa3zHOTo
1 | yrmeBogoposa mo €ro IUIOTHOCTM W MacCOBOW JOJ€ 3JIEMEHTOB WJIH 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 YpoBennb
HaumeHnoBaHue pa3aesioB U TeM
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aoUIuXcs 4acoB OCBOEHHUA
1 2 3 4
4 | KapOOHOBBIE KUCIIOTHI.
5 | CroxxHbI€ 3(DUPHI U KUPBI.
6 | YraeBompl.
Tewma 2.4. AzoTconepxariue Coaep:xkaHue y4eOHOIro MaTepuaJia 6 2
OpraHUYECKUE COCTUHECHUS. 1 | AMUHBL
[Tonumepsl 2 | AMUHOKHCIIOTBI.
3 | benku. buomornueckas poiab OEIKOB.
IpakTunyeckue 3aHATHSA 4
1 \ PacuerHble 3a1aun. HaxoxxaeHue MaccoBOi 10JIM BEIIECTBA.
Paznen 3 bBuoJjiorus 35
Beenenue Coaep:xanue y4eOHOro MaTepuaJia 1
1 | O6bexT u3ydeHus — >kuBas npupoja. [Ipu3HaKu KUBBIX OPraHU3MOB U UX
MHOrooOpas3ue. YpOBHEBas OpraHU3aIMs >XUBOW NPUPOABI M DBOJIOIHSL
MeToapl MO3HAHUS KUBOM MpUpoAbl. OO0IIMe 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 OpraHu3aiusi KIeTKH.
2 | Crpoenvne U GyHKIUHU 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. Pazmaoxxenue u | Cogep:kanue yueOHOro MatepuaJjia 4 2
WHWBUIYAIbHOE 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 CENEKIIUU 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 YpoBennb
HaumeHnoBaHue pa3aesioB U TeM
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aoUIuXcs 4acoB OCBOEHHUA
1 2 3 4
| ckpermBanus.
Tema 3.4. [IpoucxoxaeHue u Conep:kaHue y4eOHOIro MaTepuaja 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. Ilpoucxoxnenue 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 ‘EHOHHKaKaKOHHOHSHaHpaBHmHﬁi6HOHOFHHIIKH6epHeTHKH.
JAudpepeHupoBaHHbIN 3a4eT
114

BCEI'O




4. YCJOBUSA PEAJIMBALUU ITPOT'PAMMBI INCHUTIJIIMHBI

4.1. Tpe6oBaHUSI K MUHUMAJILHOMY MaTepHAJIbLHO-TEXHHYECKOMY 00ecneyeHn 10
Peanu3arus nporpaMmbl JUCHUILTUHBI TPEOYET HATHUNS KaOMHETOB:

a) Kabuner xumuu (yueOHblIit kopmyc 6, ka0. 311)

KoMmmuiekT medenu ajist yueOHOTro 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 Menaeneesa; HabOp MPE3eHTALUM 110 pa3zesiaM 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:

[TpoexTop MympruMenuitHbiii Sanyo PLC- XD 2600, mepeHocHoit 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; MIKad BBITSHKHOW J1a0OpaTOpPHBIM, MIKad a7

XHM.pEaKTHUBOB.

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 JMJIi YCKOPEHHOTO KOMIIOCTUPOBAHUA U TepepabdoTKH;

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.

KoMmmiekT paszmarouHoro marepuana, TaOMWIBI M IJIAKAaThl MO JUCIUIUIAHE; HAOOp

MpE3eHTalU 110 pa3jiesiaM JUCHUIIINHBI, SKPaH.

PeKkBU3UTHI MOATBEPKAAIOIIEr0 JOKYMEHTA

IlepevyeHb JHIEH3NOHHOTO MPOTPAMMHOI0 O00ecleYeHusl:

— Microsoft Access (mumensus NelM123460);

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

—NMicrosoft Project Professional (nmumensust NelM123460);

—NMicrosoft Visio Professional (munensus NelM123460);

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

No PJIJ1 8002 m).



4.2. UndopmannoHHoe odecnevyeHne y4eOHOM JUCHUIIINHbBI
OcHOBHas ¥ JOTOJIHUTEIIbHAS TUTEPaATypa

Ne KonnuectBo

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

DJIEKMPOHHbBLE U30AHUS 3A NOCTICOHUE 5 lem)
OubIMOTEKE, NN

ccbuika Ha ObC

OCHOBHAZ JIMTEPATYPA

1. HoBommuucknii, W.M. Oprannueckas Xumus: ydeOHOe| ODIJIEKTpOHHAs 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.
WunoBanmonHnas 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

001eo0pa3oBaTeNIbHBIX ~ OpraHu3aluid. ba3oBBI  ypOBEHB:
yuebnuk / C.b. lanunos, A.W. Bnagumupckas, H.1. PomaHoB ;
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  (mara
oopamenus: 10.07.2023).

JOIIOJIHUTEJIbHA A JIMTEPATYPA

1. AndunorenoBa, U.B. Xumusa: yd4eOHUK M HpakTUKyM Jisi| ODJIEKTPOHHBIN pecypc
cpennero  mpodeccuonampHOoro  obpazoanuss /  U.B.
Ancdunorenona, A.B. babkos, B.A. [TonkoB. - 2-e u31., UcIp. u
non. - MockBa: M3pgarensctBo [Opaiit, 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. OOmias Ouosiorusi| 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 (mata
obpamtenusi: 10.07.2023). — Pexwum qocTyna: o moAmnucke.




5. KOHTPOJIb 1 OIIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOM JUCIUILIUHBI

Kontpons u olieHKa  pe3yibTaTOB  OCBOCHUS  YYEOHOW  JUCHMILIMHBI
OCYUIECTBJISIETCSL TpernojaBaTesieM 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 OCYIIECTBISIETCS B IMPOIIECCe MPOBEICHUS
MPAKTUYECKUX 3aHSITHH, OO0ECIeUMBAaET OILECHHUBAHUE XOJa OCBOCHUS JHUCIUIUIMHBI.
@OopMBI TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTHU: mMeCcmuposanue, YCmubvlii 0npoc, 00K1ao,
BbINOJIHEHUE U 3aWuma 00YUAIOWUMUCS UHOUBUOYANbHBIX 3A0AHUL, NPOEKMO8,
uccnedo8anuil u op.

No Pesynbratel
n/n Hanvenoanme Tembl o0yueHus 1o DopMbI KOHTPOJIS
(paznena)

JUCLIUILINHE
OO6m1ast 1 HeOpraHU4ecKas XUuMus I1.1-I1.6 BrinosnHeHne HWHAMBUIYAIBHOTO
IIPOEKTA; IIPE3CHTALNN;
BBITIOJTHEHUE IPAKTHYECKUX
pabor; YCTHBIN OIIpoC;
TECTUPOBAaHUE
Opranuueckast XuMus I1.1-11.6 BelltonHeHne MHAMBUYAIBHOIO
IIPOEKTA; IIPE3CHTALNN;
BBITIOJTHEHUE IPAKTHYECKUX
pabor; YCTHBIN OIIpoC;
TECTUPOBAaHUE
YueHue 0 KJIETKe I1.1-I1.6 BreinosHeHMEe  MHIAMBUAYAJIBHOTO
[IPOEKTA, IIPE3ECHTALNM,
BBITIOJTHEHUE IIPAKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKIAJL
OpranuzMm.  Pa3MmHOXeHue U I1.1-11.6 BelltonnHEHNME  MHIMBUAYAIBHOTO
MHIUBUAYAJIBHOE pa3BuUTHE IIPOEKTA, IIPE3CHTALNAN,
OpPraHHU3MOB BBITIOJTHEHHE MPAKTHYECKUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, JIOKJIA/
OCHOBBI TEHETUKHU U CEJIEKIINH IT.1-11.6 BreimonHenne MHAMBHUAYAJIBHOTO
MIPOEKTA, IIPE3ECHTALNM,
BBITIOJTHEHUE IIPAKTUYECKHUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, T0KJIa/L
[Ipoucxoxaenne W  pa3BUTHE I1.1-I1.6 BrinosiHeHMe WHIMBUAYaJIbHOTO
KHU3HU Ha 3emiie. DBOJIIOLIMOHHOE IIPOEKTA, IIPE3CHTALNHN,
y4eHue BBITIOJTHEHHE MPAKTUYECKUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, JIOKIIA]

[IpoucxoxaeHue yenoBeka I1.1-I1.6 BeinosHeHne MHIAMBUAYaJIBHOTO
MPOEKTA, MpEe3eHTalNH,
BBITTOJTHEHHE MPAKTUYECKHUX
pabor, YCTHBIN orpoc,




TCCTUPOBAHUC, NOKJIAL

OCHOBBI DKOJIOTHHA I1.1-I1.6 BrinosiHeHME  WMHIMBUAYaJIbHOTO
MPOEKTA, Mpe3eHTalNH,
BBIITOJIHEHHUE MPaKTUYECKUX
pabor, YCTHBIN o1poc,
TECTUPOBAHUE, JOKJIa]l

buonunka I1.1-I1.6 BeinosHeHne WHIMBUAYaJIbHOTO
[IPOEKTA, IIPE3ECHTALUM,
BBIITOJIHCHHE MPAKTUYECKHUX
paoor, YCTHBIN orpoc,
TECTUPOBAHUE, JIOKJIA]T

Pesynbratel cpaun audepeHuupoBaHHOTO 3adeTa OICHUBAIOTCS M0 IIKaJle
«OTIIMYHOY, «XOPOLLO», «yIOBIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO.

OrneHka «OTIUYHO» BBICTABISICTCA O0YYaIOMIEMYCs, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI MPOTPaMMHBIA MaTepuall, MPOSBISAECT 3HAHUE OCHOBHOM U JIONOJHUTEIBHOU
JIATEPATYpbl, TPAMOTHO, JIOTUYECKHA CTPOMHO M ApTYMEHTHPOBAHO M3JIATaeT MaTepual,
JaeT MCYEPIIBIBAIOIINE OTBETHI HA TMOCTABICHHBIE BOMNPOCHl. B oTBeTe TECHO
YBS3bIBACTCS TEOPUSI C NPAKTUKON, MPU STOM OOydarouIuics He 3aTPYyIHSIETCS C
OTBETOM IIpU BUJIOM3MEHEHUM 3aJjaHus, CBOOOJHO CIPaBISETCS C MPAKTUYECKUMU
3aJJaHUSIMU.

OneHka «XOpoOIIO»  BBICTaBISETCA  OOy4arolleMycCsi, TBEpPAO  3HAIOIIEMY
[IPOrPaMMHBIM MaTe€pUayl, KOTOPBIA H3JaraeT €ro IrpamMOTHO U MO CYIIECTBY, HE
JOIIYCKAeT CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HAa BOIPOC, MPABUIBHO NMPUMEHSIET
TEOPETUYECKUE IIOJOXKEHUS NPU PELIEHUH NPAKTUYECKUX BOIPOCOB M 3a/a4, HE
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 (POPMYIMPOBKHU, UCIIBITHIBACT 3aTPYIHEHUS
P BBITIOJTHEHUHU MPAKTUYECKUX PadOoT.

OneHKa «HEYAOBJICTBOPUTEILHO» BBICTABISETCS OOy4YaromeMycs, KOTOpPBIA He
3HAET 3HAYUTEIBHOW YacTH MPOrpaMMHOIO MaTepuayia, JOMYCKAET CYIIECTBEHHBIC
OIMOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYJHCHUSMU BBINIOJHSAECT MPAKTUUYECKUE
paboTHI.



IMPUMEPHBIE TEMbI UHIANBUYAJIBHbBIX ITPOEKTOB
no pucuumiaune 1100.01 EcrecTtBo3Hanue

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

2. HaHOTEXHONOTUS KaK IPUOPUTETHOE HANIPABJICHUE PA3BUTHS HAYKU M IPOU3BOJICTBA
B Poccuiickoit @enepannm.

3. CoBpeMeHHbIE METO/IbI 00€33apakMBaHUs BOJIBI.

4. Annotponusi METaJIOB.

5. XKwusnb u nesarensHocth . . MeHaeneena.

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

7. Cunres 114-ro anementa — tpuymd poCCUMCKUX (PUBUKOB-SIIEPITUKOB.

8. M30T0mBI BOOOPO/IA.

9. Mcnosib30BaHUE paIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIAX.

10.
1.
12.
13.

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

AMopdHBIe BellecTBa B IPUPOJAE, TEXHUKE, OBITY.

OxpaHa OKpY’KaroIIe Cpeapl OT XUMUAYECKOT0 3arpsa3HeHus1. KonnuecTBeHHbIE

XapaKTEPUCTHKU 3arpsI3HEHUSI OKPYKAIOIIEH Cpeibl.

14.
15.
16.

[IpumeneHue TBEpI0TO U ra3000pazHoro okcuaa yriaeposaa (IV).
3amuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.
I'pybonucniepcHbie  cuUCTEMbI, HUX KiIacCUpUKAIMS ¢  HCIOJb30BaHUE B

PO ECCUOHATILHOM 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 cpeaa I XUMHYECKOTO MpoLecca.

Kuznb u gearensHocth 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.
Hcnonb30BaHre MUHEPATBHBIX KUCIOT HA MPEANPUATUSIX PA3TUIHOTO TIPOPUIIS.
OKcuabl U CONMU KaK CTPOUTENIbHBIE MaTEPHUAIIBI.
Uctopus rurnca.
IToBapeHHas COJIb KaK XUMUYECKOE ChIPBE.
MHuoronukuii KapOOHAT KaNbIHS: B IPUPOJE, B MPOMBIIIJICHHOCTH, B OBITY.
Peakiuu ropeHust Ha IPOU3BOJICTBE U B OBITY.
BupryansHOoe MOJIEIMPOBAaHNE XUMUYECKUX ITPOLIECCOB.
DIIEKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.
DIIEKTPOJIN3 PaCIIABOB AJIEKTPOJIUTOB.
[IpakTdyeckoe NPUMEHEHHE DJIEKTPoJin3a: padMHUPOBAHME, TajJbBAaHOILIACTHKA,

TraJIbBaHOCTCT HAI.

36.
37.

Hcropust mogyyeHus U Npou3BOACTBA AITIOMUHUA.
DNEKTPOIIUTUYECKOE NTOJIy4eHHe U pa)UHUPOBAHUE MEH.



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

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

HOI yepHOUl MeTaiTypruu. COBpEMEHHOE METAJLTYPIrHYE€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. Posxgaromye coiau — rajJoreHbl.

44. Victopus MBEACKON CIIMYKH.

45. Mictopysi BOSHUKHOBEHHMSI M PAa3BUTHS OPraHUYECKON XUMUU.

46. XXuzHb u nestenbHOCTh A. M. ByTieposa.

47. BUuTanusm U €ro Kpax.

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

49. CoBpeMEHHBIE NTPECTABICHUS O TEOPUA XUMHUYECKOTO CTPOEHHS.

50. DKONOrnYeCKne aCeKThl HCTIOJIb30BAHUS YIJIEBOJOPOAHOTO CHIPbSI.

51. DKOHOMHUYECKHE ACTIEKTHI MEKTYHAPOIHOTO COTPYAHUYECTBA 110 UCIIOIB30BAHUIO
YTJIEBOJOPOJHOTO CHIPHSI.

52. Ucropusi OTKpBHITHS W pa3pabOTKHA Tra30BbIX M HE(MTAHBIX MECTOPOXKIACHUI B
Poccuiickon ®@enepanum.

53. XumMus yriaeBoIOpPOAHOTO ChIPbs U MOl OyAyliast mpogeccus.

54. YrneBoaopoiHOE TOILIMBO, €T0 BUbI U Ha3HAYCHHUE.

55. CuHTEeTHYECKUE KayuyyKU: UCTOPHSI, MHOTOOOpa3ue U MepPCIeKTUBBIL.

56. Pe3nHOTEXHUYECKOE MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
57. CBapo4HOE MPOU3BOJICTBO U POJIb XUMHUHU YTIIEBOJIOPOIOB B HEM.

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

59. buonorudeckue MeTo1bl 00pHOBI C BPEAUTEIIMH KOMHATHBIX PACTEHUM.

60. BererapnaHCTBO: «32» U «IIPOTUBY.

61. BnusHue HaCEKOMBIX-BPEAUTEIICH Ha 3€JICHBIE HACAKICHUS MOETO rOpoa.

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

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

64. 3aBUCUMOCTh UHTEHCUBHOCTH (POTOCMHTE3A OT BHELUIHUX YCIOBHIA.

65. Ponp BhIIaOMUXCSt OMOJIOTOB - HAIIUX COOTEYECTBEHHUKOB B PAa3BUTUH MHUPOBOM
OMOJIOTHH.

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

67. I3yueHune CBOMCTB paCTUTEIIbHBIX TUTMEHTOB.

68. BiusiHue TsKeNbIX METAIOB Ha 3JJOPOBbE YEIIOBEKA.

69. Binsinue pexiiamMbl Ha ICUXHUKY MOJPOCTKA.

70. bruosiornuecky aKTUBHBIE BENIECTBA — BUTAMUHBI.

71. Ucnonb3oBanue 610 100aBOK B IPOYKTaX MUTAHMUSL.

72. CoBpeMeHHBIN 3Tan pa3BUTHS 4enoBeuecTBa. YenoBedeckue pacbl. OmacHOCTh
pacusmMa.



73. HWcnonp30BaHUE pACTEHUM-IMAH U AaMIICNIbHBIX PACTEHUM Il  O3E€JICHECHUS

MTOMEIIECHUN.

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

75. PacteHus pa3HbIX )KU3HEHHBIX (POPM B 03€JICHEHHH HACEIEHHOTO MYHKTA.



JlonosiHeHMs ¥ U3MEHEeHHsl K padoyeil mporpaMmMe Ha y4eOHbIN roj

JlonoyiHeHUsT ¥ U3MEHEHMS K pabouelt mporpamme Ha 2022-2023 y4eOHBIN roj 110
nuctuirae [100.01 EcrectBo3nanue: B Paznen 4. YcinoBus peanuzaiuy nporpaMmMbl
muctuiuinabl (11. 4.2 MadopmanimonHoe obecrieueHue 00ydeHus1) BHECEHBI M3MEHEHUS
B CIIMCOK OCHOBHOMW W JIOTIOJIHUTEIBHOU JINTEPATYPHL.

JonoysHeHUs: U U3MEHEHUsI B paboyeill mporpaMme OOCYKJIEHBbI Ha 3aceJaHuu
ITIK o0meTeXHNIeCKUX TUCIHUILIAH.

«30» aBrycra 2022 r. (mpotokoit Ne 1).

/

ITpencenarens K &t /T.A. CaBuna /




JlonosiHeHMs ¥ U3MEeHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj

JlonosiHeHUsT ¥ U3MEHEHMS K pabouelt mporpamme Ha 2023-2024 y4eOHBIN 10O 110
nuctuirae [100.01 EcrectBo3nanue: B Paznen 4. YcinoBus peanuzaiuy nporpaMmMbl
mucturiuinabl (11. 4.2 MadopmanimonHoe obecrieueHne 00y4eHus1) BHECEHBI U3MEHEHUS
B CIIMCOK OCHOBHOMW W JIOTIOJIHUTEIBHOU JINTEPATYPHL.

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

«30» aBrycra 2023 r. (mpotokoit Ne 1).

/

ITpencenarens K & /T.A. CaBuna /




JlonosiHeHMs ¥ U3MEeHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj

JlonosiHeHUsT ¥ U3MEHEHMS K pabouelt mporpamme Ha 2024-2025 y4ueOHbINM T0o1 110
nuctuirae [100.01 EcrectBo3nanue: B Paznen 4. YcinoBus peanuzaiuy nporpaMmMbl
mucuuriuinebl (11. 4.2 MadopmanmonHoe obecrieueHre o0y4eHHs) BHECEHBI U3MEHCHHUSI
B CIIMCOK OCHOBHOMW W JIOTIOJIHUTEIBHOU JINTEPATYPHL.

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

«30» aBrycra 2024 r. (mpoTtokost Ne 1).

/

ITpencenarens K 4 /T.A. CaBuna /




JlonosiHeHMs ¥ U3MEeHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj

JlonosiHeHUsT ¥ U3MEHEHMS K pabouelt mporpamme Ha 2025-2026 y4ueOHbIN T 110
nuctuirae [100.01 EcrectBo3nanue: B Paznen 4. YcinoBus peanuzaiuy nporpaMmMbl
mucuuriuinebl (11. 4.2 MadopmanmonHoe obecrieueHre o0y4eHHs) BHECEHBI U3MEHCHHUSI
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 4 /T.A. CaBuna /




