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1 IHosicHUTEIBLHASA 3aIIUCKA
1.1 HanpaBJ/ieHHOCTH NPOrPaMMbI: €CTECTBEHHOHAYyYHasl.

1.2 AKTyajIbHOCTH NMPOTrPaMMBbI: 3aKJIIOYaeTCs B OOBEIUHEHUU COBPEMEHHBIX
HH(POPMAITMOHHBIX M 00pa30BaTEIbHBIX TEXHOJIOTUM, HA 0a3e MU(PPOBBIX JIAOOpPATOPUA,
C IPAKTUYECKUM U3YYEHUEM XHUMUU B IIPOCKTHOM JEATEIBHOCTH. B coBpeMeHHOM Mupe
UCIIOJIb30BAHUE HOBBIX TEXHOJOTUA CTAaHOBUTCS HEOTBEMJIIEMOM YacTh JOOOro
IIPOU3BOJICTBA, @ CIEUUAJIUCTBl JODKHBI KpoMe 0a30BbIX HpeaMeToB «Dusukay,
«Xumus» u «bHONOTHS» BIIAETh WCIIOJIB30BAaHUEM WH(OPMAITMOHHBIX TEXHOJIOTHM,
paboToOi ¢ U3MEPUTENBHBIMU TPUOOPAMH U COOTBETCTBYIOIIEH METOAO0JIOTMEH aHAIn3a
u 00paboTkoit nanHbIX. [Ipu 3TOM B3auMonelcTBHE C MPEANPUATHSIMHI MapTHEPAMHU TSI
3HAKOMCTBA YYalIUXCsl C COBPEMEHHBIM IMPOMBIIUICHHBIM MPOU3BOJICTBOM, MHUILEBOU
POMBIIUIEHHOCTBIO, (hapMaKkoJIOTHYECKUM IIPOU3BOJICTBOM, Hay4HO
UCCIIEI0BaTENbCKUM o0opynoBanueM BY3a u npennpustusi mo3BoJUT 00siee 0CO3HAHO
MOAXOAUTh K TMPOEKTHOW MESITEIbHOCTH B COBMECTHBIX TeMax. lcmnosib3oBaHHe
u@poBBIX JabOpaTOpuil MO XUMHUU TO3BOJISIET HATJISIAHO MPOBOJUTH Pa3IMYHbBIC
HKCIIEPUMEHTHI M BBISBJIATH OOJiEE CIIOXKHBIE 3aKOHOMEPHOCTH B XUMHUYECKOM U
busznueckoM mupe, 3PGEeKTUBHO aHATUM3UPOBATh U MPEJCKa3aTh PE3yJbTaThl HOBBIX
DKCIIEPUMEHTOB.

[IporpamMma sIBII€TCA LEJIOCTHOM M HENPEPBIBHOM B TEUEHUE BCETO ITpolecca
OoOy4eHHs] U MO3BOJIAET IIKOJBHHUKY IIar 3a IIAaroM pPAacKpbiBaThb B ceO€ TBOPUYECKHE
BO3MOYKHOCTH M CaMOpE€aIn30BaThcsad B COBpeMeHHOM Mupe. [IpoBenenue nu odpaboTka
HKCIIEPUMEHTAJIbHBIX PE3YJIbTATOB KaXJ0M 3aJauM, C MCIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTUN, GOpMUPYET OOITYI0 KAPTUHY MUPOIIOHUMAHUS U CIIOCOOCTBYET Pa3BUTHUIO
HAay4YHOTO CIIO0C00a MBIILJICHHUS,

1.3 eabr mporpaMmbl: OCBOCHHE COBPEMEHHBIX TEXHOJIOTUM B MPOEKTHOMN
NEATEIbHOCTH 110 XUMHH.

D10 1O3BOIUT CHOPMHUPOBATH IEJIOCTHYIO KApPTHHBI W3Y4YaeMBIX MPUPOTHBIX
SBJICHHI, OCBOWUTH 3JIEMEHTBHl HCCJIEAO0BATEIBCKOW JESITEIBHOCTH, O3HAKOMMTCS C
METOJUMKaMU OOpabOTKM HKCHEPUMEHTANIbHBIX PpE3yJbTaTOB C HCIOJb30BAHUEM
udpoBoil  00pa3oBaTENBHONW Cpebl, MOJATOTOBUTH OOYYAIOIIUXCS K YYaCTHIO B
KOH(epeHUUsaxX U (HecTUBAIAX, OJTUMITUATAX.

1.4 3agaumn nporpamMmabi:
Obpazosamenvhvie:
- 3HAKOMCTBO C IPUHIIMIIOM PabOThI 1aTYUKOB LHU(PPOBOI 1a0OPATOPUH MO XUMUU;
- (¢opmupoBaHHWE  HaBBIKOB  COCTaBJICHHS  aJITOPUTMOB  00pabOTKHU
OKCIIEPUMEHTAIBHBIX ~ PE3yJbTaTOB B O0OOJIOYKE  MpOrpaMMmbl  IHQPPOBOIA
o0pa3oBaTeILHOMN CpeIbI;
- (hopmupoBaHUE HABBIKOB PabOTHI C IIU(PPOBBIMH TaTYMKAMHU U BCIIOMOTATEIbHBIM
71a060paTOPHBIM 000PYIOBAHUEM;
- (opmupoBaHHEe YMEHUUN AaHATU3UPOBATh HSKCIEPUMEHTAJbHBIE HaHHBIE M HX



MIPEICTaBIICHUE B rpad)UIeCKOM WA IPYTOM CUMBOJIBHOM BH/IC;

- (hpopMHpoOBaHNE HABBIKOB HCCIICIOBATEIILCKON M MPOEKTHOW JEATEIIBHOCTH 10
npeaMeTaM €CTECTBEHHO-MAaTEeMaTUYeCKOTO IMKJIa B IpoIlecce aHaln3a U 00pabOTKH
AKCTICPUMEHTAJIBHBIX JIAHHBIX JIJI1 OOOCHOBAHHUS M apryMEHTallMM PalliOHAJbHOCTU
JIESITEILHOCTH B paMKax MPOEKTHOMN JEATEIbHOCTH.

Pa3zsusarowue:

- CIIOCOOCTBOBATh Pa3BUTHIO TBOPYECKUX CIOCOOHOCTEH KaXJI0ro peOEHKa Ha
OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOI'O TTOAXO0/1A;

- pa3BUTh HHTEPEC K XUMHUH, KaK SKCIIEPUMEHTAIIBHON HAYKE;

- pa3BUTHE TBOPYECKOTO MOTEHIMATA U CAMOCTOSATEIBHOCTA B PaMKax MUHH-
TPYIIIIbL;

- pa3BUTHE TICUXO(DU3UYECKUX KAueCTB, OOYYAIOIIMXCSA: NaMATH, BHUMAaHUS,
AHATMTHYECKUX CITOCOOHOCTEH, KOHIICHTPAIIMH U T.J1.

Bocnumamenvnuuvie:

- (GopMHUpPOBaHHE OTBETCTBEHHOTO IIOJX0JIa K PEHICHUI0 SKCIEPUMEHTAJIBHBIX
3a7a4;

- ¢opMHUpOBaHNE HABBIKOB KOMMYHHUKAIIMHU CPEIM YYACTHUKOB ITPOTPAMMBI;

- ¢opMHUpOBaHNE HABBIKOB KOMAaH/JIHOU pabOTHI;

- (opMupoBanue TMPOGHECCHOHAIIBHOTO CaMOOIPEJACICHUS B COOTBETCTBUM C
JKEJTaHUSIMH, CITIOCOOHOCTSIMH, MHANBUTYaTbHBIMHA OCOOCHHOCTSIMU.

1.5 OranuurtesibHbIE OCOOCHHOCTH TMPOrpamMMbl, HOBH3HA: TIporpamMma
HalpaBJICHA Ha JIOCTHXKEHHE OOydYaroluMHUCS B OOJbIIECH CTENEHH JHWYHOCTHBIX U
METaIpPEIMETHBIX PE3yIbTaTOB.

1.6 HopmaTuBHBIC NMpPaBOBble aKThl, HA KOTOPBIX 0a3upyercs pa3padoTka
NMPorpaMMabi:

- ®enepanbHbiil 3akoH OT 29 nexadpst 2012 roga Ne273-d3 «O6 obpazoBanuu B
Poccuiickon @enepauunmny;

- Ilocranosnenue IlpaButennbctBa PecnyOnuku MoppoBust ot 22 asrycra 2019
roga Ne 352 «O0 yrtBepxkaeHuu llopsimka mpemocraBiieHuss U3 PeCcyOIUKAHCKOTO
oromkera PecnyOnmuku MopaoBusi rpanta B ¢GopMme CyOCHIUHM HEKOMMEPUYECKUM
OpraHu3alusM Ha OOECreYeHUE PaCXOJIOB MO COJCPKAHUIO IIEHTPOB, PEATH3YIONIUX
JOTIOJTHUTENbHBIE o01eo0pazoBaTenbHbIe POrpaMMmBbl, B OpraHu3alusX,
OCYUIECTBJISIIOIIMX  O00pa3oBaTENbHYID  JIEATEIBbHOCTh MO  00pa3oBaTENbHBIM
IporpaMmam BBICIIIETO 00pa30BaHMs, B TOM YUCJIE YYaCTBYIOIIMX B CO3IaHUU HAYYHBIX
U HaydyHO-00pa30BaTEIbHBIX IIEHTPOB MHPOBOTO YPOBHS WIM 00€CIICYMBAIOIINX
HESTECIbHOCTD LIEHTPOB KOMIIETEHIINN HammonanbHon TEXHOJIOTHUYECKOU
WHUIIAATUBBI»;

- Pacnopsixenue IlpaButensctBa P® or 31 mapra 2022 r. N 678-p «OO0
yTBepkieHnn KoHIenuu pa3BuTrs JOMOIHUTEIBHOTO oOpazoBanus aeteit 1o 2030 r.
U TUTAaHA MEPONIPHUATHI TI0 €€ pean3aIiuny,;

- IIpukaz MunuctepctBa npocsemenuss Poccuiickoit @enepauun ot 27.07.2022
roga Ne 629 «O06 yTBEepKJACHHHM TIOpSAKA OpraHuW3alid W OCYIICCTBICHUS



0o0pa30BaTeNbHOM  JESATENIBHOCTH IO  JOMOJHUTEIbHBIM  0O0IIe00pa30BaTeIbHBIM
IporpaMMamy;

- [Ipuxka3z MunucrepctBa o6pazoBanus U Hayku PO ot 23.08.2017 roga Ne 816
«O0 ytBepxkaenun Ilopsigka TNpPUMEHEHUS OpTraHU3alUsSMU, OCYIIECTBISIONIUMU
0o0pa30oBaTeNbHYI0  JIESITENIBHOCTh,  AJEKTPOHHOIO  OOYyYeHHMs, JUCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUN MTPH peaau3alni 00pa30BaTeIbHBIX IPOrPAMM);

- Ilpuka3z MuHuCTepCcTBAa HAyKH M BBICIIET0 oOpa3oBaHus PP um MuHuctepcTBa
npocsenierust PO ot 5 asrycrta 2020 r. N 882/391 «O6 opranuzanuu u oCyIieCTBICHUN
00pa30BaTEeNbHON NEATEIBHOCTH TPH CeTeBOW (opme peanmusaiuu 00pa3oBaTEIbHBIX
IporpaMmy;

- [Ipuka3z MuHucTepcTBa TpyAa U COUMAIBHOM 3amuThl Poccuiickoit deneparuu
ot 22 centsiOps 2021 r. N 6520 «O06 yTBepxkaeHHH MpohecCHOHATBHOTO CTaHAapTa
«Ilegaror JOMOJHUTENHHOTO OOPA30BaHUs JE€TEU U B3POCIIBIX»;

- IIpukaz MunucrepctBa oOpa3zoBanus PecnyOnuku Mopaosus ot 4 mapra 2019
roga Ne 211 «O6 yrtBepxknaenuun I[lpaBuin nepcoHuUIMPOBAHHOTO (PUHAHCUPOBAHUS
JOTIOJTHUTEIHLHOTO 00pa30BaHus JCTeil»;

- Canwnrapubie mnpaBwia CII 2.4.3648-20 «CaHUTapHO-3MIUAEMHUOIOTHYECKUE
TpeOOBaHMS K OpTraHU3AIMAM BOCIIUTAHUS U 00YUYEHUS, OTJbIXa U O3J0POBJICHUS JIeTEH
U MOJOACXKW», YTBEPKICHHBIC IOCTAHOBICHUEM [ J1aBHOrO  TOCyAapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®eneparuu ot 28 centsops 2020 1. Ne 28
(3apeructpupoBano MunuctepctBoM tocturiuu Poccuiickoit denepanuu 18 nexadps
2020 r., peructparmonsiii N 61573), nelictByromiue o 1 ssuBapst 2027 ropa.

- YcTaB YHHUBEpPCUTETA U APYTHE JIOKAJTbHBIE HOPMATHUBHBIE aKThl Y HUBEPCUTETA.

1.7 Aapecar mporpamMmbl: IpOrpaMMa OPUEHTUPOBAHA Ha JOMOJHUTEIBLHOE
oOpaszoBaHue oOywarommxcsi cpennero Bo3pacta (11-14 ner). [laHHbI BO3pacTHOM
nepuosi oOyCIIOBJIEH MEPEeX0J0M OT JAETCTBA K B3POCIOCTH M SIBISETCS Ba)KHBIN
nepuosioM B (hOPMUPOBAHHUH JTUYHOCTH. B 3TOM BO3pacte eTH HAYMHAIOT MPOSBISTH
OCO3HAaHHbIM HWHTEPEC K ECTECTBEHHbIM HayKaM. B 3TOT mnepuoa MNpPOUCXOIUT
CTAHOBJICHUE HA4YaJbHOIO ATala CO3PEBaHUs JMYHOCTH, KOTOPBIM XapaKTepHU3yeTcCs
BBIPAKEHHBIM TTO3HABATEILCKUM HMHTEPECOM, PA3BUTUEM TEOPETUUYECKOTO MBIILICHHUS,
CaMOBOCTIUTAHUEM, PA3BUTHEM YMEHUS PEPIICKCUPOBATD.

C uenpto (GopMHUpPOBAHUS TPEACTABICHHUS O POJIM XUMHUU B CO3JIaHUU HOBBIX
TEXHOJIOTHU OblJIa co37aHa JaHHAs POTpaMMa.

1.8 O0bem nporpamMmbl: MPOJOIHKUTEILHOCTS 00ydeHHs cocTapiisieT 144 yaca.
1.9 Cpok ocBoeHusi: Tporpamma peajnmsyercs B TeueHue | — ro yueOHoro roja.
1.10 ®opma 00y4yeHHUsA: OUHAS.

1.11 OcoGeHHocTH OpraHu3anuv 00pPa30BaTeJbLHOr0 MpoLecca: TUIOBAs

mozaenb JIOOIl «MonpynpHast oOpa3oBaTenbHas mporpamMMa». B opranmszanuun
00pa30BaTeILHOTO TMpoIlecca KOMOMHUPYETCS MOJYJIb TEOPETHUECKOM, MPAKTUIECKOM,



OPOEKTHOM M JKCKYpPCHOHHOW paboTel ¢ ydammMmucsa. OuHas mporpamMma cC
npumenenuem JJOT.

1.12 Opranu3anuonnsie GopMbl 00y4eHHsI: TPOTPAMMON MIPELYCMATPUBAETCS
MIpOBEJICHUE 3aHATUM B rpynmnax. Bo3pact oOy4aronuxcs B rpynmne 11-14 ner.

1.13 PexxuM 3aHATHMI: NPOrpaMMOM IIPEAYCMAaTpUBACTCA INPOBEICHUE [BYX
3aHATUN B HeAemo. 1 IponomkuTenbHOCTD 3aHATHA — 2 4Jaca.

1.14 Ilnanupyemble pe3yabTaThl OCBOEHHS MPOrPAMMBbI:

MeTtanpeameTHbie pe3yJibTaThI

PeryjsiTuBHbIe YHUBepPCaJbHbIEe YUeOHbIe AelicTBUS:

- YMEHHE MPUHUMATh U COXPAHITh YUeOHYIO 3a7a4y;

- YMEHHE TUIAHUPOBATh MOCIEA0BATEIBHOCTD IAr0OB aIrOpUTMa JAJI JOCTUKEHUS
LEJIH;

- yYMEHHE CTaBUTh 1eJib (CO3AaHME TBOPUECKOM paloThl), IIAHUPOBATH
JOCTH>KEHHE 3TOH LIEIIN;

- YMEHHE OCYUIECTBIIATH UTOTOBBIN U MOUIArOBBIM KOHTPOJIb 110 PE3YNbTaTy;

- CIIOCOOHOCTH aJ€KBATHO BOCIPUHUMATh OLIEHKY HAcCTaBHUKA M JPYrHX
oOydJarommxcs;

- YMEHHUE Pa3anydarh Cocod U pe3ynbTaT IeUCTBUS;

- YMEHHE BHOCUTh KOPPEKTHUBBI B JIEUCTBUS B CIIy4ae PACXOKJICHUS pe3yJbTaTa
pElIeHMs 3aJa4 Ha OCHOBE €€ OLIEHKHU M YY€Ta XapaKTepa CACIaHHbIX OIIUOO0K;

- YMEHHUE B COTPYAHUYECTBE CTABUTh HOBbIE YUEOHbIE 33]1aUH;

- CIIOCOOHOCTh  MPOSIBJISATH TO3HABATEIbHYI0 HWHHULMATHBY B  y4eOHOM
COTPYIHUYECTBE;

- YMEHHME OCBaumBaTh CHOCOOBI pELIEHUs MNPOOJIEeM TBOPUYECKOIO XapakTepa B
KU3HEHHBIX CUTYyaIUsIX;

- YMEHHUE OLEHUBATh MOJIYYAIOIIUNACS TBOPUECKUI MPOIYKT U COOTHOCUTH €T0 C
M3HAaYaJIbHBIM 3aMBbICJIOM, BBITIOJIHATH 10 HEOOXOAMMOCTH KOPPEKLMHU JIUOO MPOIYyKTa,
1100 3aMbIcha.

ITo3naBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE JelCTBUS:

- yMEHHME OCYLIECTBJIATh MOUCK HWHPOpMalMd B  MHAMBHUIYaJbHBIX
MH(OPMAIMOHHBIX apxXuBax oOyuJaromierocs, UH(OPMAITMOHHOU cpene
00pa30BaTENbHOTO yUpexAeHUs, (enepanbHbIX XpaHWIAIIAX HHOOPMAIMOHHBIX
00pa3oBaTeIbHBIX PECYPCOB;

- YMEHHE HCIIOJIb30BaTh CpEACTBAa WH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH JJIsl pEIICHUS KOMMYHHKATHBHBIX, IO3HABATEIHHBIX M TBOPUECKUX 3a/1a4;

- YMEHHE OPUECHTUPOBATHCS B pa3HOOOpa3nu crocoO0B pelleHus 3a/1ay;

- YMEHHME OCYIIECTBIISATh aHAIW3 OOBEKTOB C BBIJCIICHUEM CYIIECTBEHHBIX U
HECYUIECTBEHHBIX MPU3HAKOB;

- YMEHHE MIPOBOJUTH CPAaBHEHUE, KJIACCU(UKALIUIO 110 33JaHHBIM KPUTEPHUSIM;

- YMEHHUE CTPOUTH JIOTHUECKHUE PACCYKIACHUS B (DOPME CBSI3U MPOCTHIX CYXKACHUN
00 00BEKTE;



- YMEHHUE YCTAHABIMBATH AHAJIOTUHY, IPUYUHHO-CJICICTBEHHBIE CBA3U;

- YMEHHUE MOJENIMPOBaTh, MPEe0OPa30BbIBATh OOBEKT M3 UYBCTBEHHOUN (POPMBI B
MOJIeJIb, TJI€ BBIJIETICHBI CYIIECTBEHHBIE XaPAKTEPUCTUKH 00BbEKTa (IIPOCTPAHCTBEHHO-
rpaduueckast WM 3HaAKOBO-CUMBOJIMYECKas );

- YMEHHE CHHTE3MpPOBATh, COCTABJIATH I€J0€ W3 YACTE, B TOM YHUCIE
CaMOCTOSITENIbHO JOCTPANBATh C BOCIIOJHEHUEM HEAOCTAIOIINX KOMIIOHEHTOB.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Y4eOHbIe JeHCTBUS:

- yMEHHE apryMEHTHpPOBAaTh CBOIO TOYKY 3pEHUS Ha BHIOOP OCHOBAaHUUA U
KpUTEPHUEB MIPH BBIJICIICHUN IPU3HAKOB, CPAaBHEHUH U Kilaccu(uKaIuu oObeKTOB;

- YMEHHE BBICTYIIMBATh COOECEHUKA U BECTU JIUAJIOT;

- CIOCOOHOCTh MPHU3HABATh BO3MOXHOCThH CYIIIECTBOBAHMS PA3IUYHBIX TOUYEK
3pEeHUA U IPaBa KaKJI0ro UMETh CBOKO;

- YMEHHUE IJIAHUPOBaTh y4eOHOE COTPYJHHYECTBO C HACTABHUKOM U JAPYTUMU
O0Oy4YaroIMUMUCS: ONIPEAEATh LeNr, (YHKIIMNA YYaCTHUKOB, CIOCOOBI B3aUMOICHCTBUS;

- YMEHHE OCYILECTBIATH IOCTAHOBKY BOIPOCOB: UHULIMATUBHOE COTPYIHUYECTBO
B MTIOMCKE U cOope nHpopmaIny;

- yMEHHUE pa3pemaTh KOH(MIUKTHI: BBISBICHUE, UICHTU(UKAIMA TPOOIEMBI,
MOMCK W OIICHKa aJIbTEPHATUBHBIX CIIOCOOOB paspernieHusi KOH(MIUKTA, MPUHSATUE
PELICHUS U €T0 peallu3alus;

- YMEHHUE C JOCTAaTOYHOW IMOJHOTOWM M TOYHOCTBIKO BBIPAXKATh CBOU MBICIU B
COOTBETCTBHHM C 33/1a4aMU U YCIOBUSIMU KOMMYHUKAIINH;

- BJIaJICHUE MOHOJIOTUYECKON U AUAIOTHYECKO (popMaMu peyu.

JIMYHOCTHBIE Pe3yJIbTAThI:

- KPUTUYECKOE OTHOIIEHUE K MHGOPMAIIUU U U30UPATEIHLHOCTh €€ BOCIIPUATHS;

- OCMBICJIEHHE€ MOTHUBOB CBOUX JICUCTBHUI MIPHU BHIIOJHEHUY 3aJaHUM;

- pa3BUTHE JHOOO3HATEIIBHOCTH, COOOPA3UTEIBHOCTH TIPU  BBHITIOJHEHUU
pPa3HOOOpa3HbIX 33JJaHUK MPOOIEMHOI0 U SBPUCTUYECKOTO XapaKkTepa;

- pa3BUTHME BHUMATEJIBHOCTH, HACTOMYMBOCTH, LEICYCTPEMIIEHHOCTH, YMEHMS
IIPEOJ0JIEBATh TPYAHOCTH;

- Pa3BUTHE CAMOCTOSITEIBHOCTHU CYXICHHM, HE3aBUCUMOCTH U HECTAHAAPTHOCTHU
MBIIUICHUS;

- OCBOGHHE COIMATBHBIX HOPM, MPABUJI MOBEJCHUS, POJeH U (HOpPM COIMAIbHOMN
YKU3HH B TPYIIIAX U COOOIIECTBAX;

- (¢opMuUpOBaHME KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B OOIICHUH U
COTPYJIHUYECTBE C IPYTUMHU 00YUaIOIIUMHUCH.

1.15 [JoxymeHT 00 00Oy4yeHHM, BbIIABAEMbIii 10 OKOHYAHUM OOy4YeHHs, U
YCJIOBHS €r0 NMoJIy4YeHUs1 00y4arommumcs.
JlokymeHT 00 00yyeHUM — cepTU(PHUKAT yCTAaHOBJIEHHOTO oOpasma (MoJy4daroT

JUIA, OCBOUWBIIKE TMPOTPAaMMy B TIIOJHOM OOBEME U TPOIISANINEC HUTOTOBYIO
aTTECTaIINIO).



2 Y4eOHbIH NUIAH M Y4eOHO-TeMATHYECKHUI TJIaH

2.1 YYEBHBIN IVIAH
JAOMOJTHUTEJIbHOM 0011e00pa3oBaTe/IbHON 001Iepa3BUBAIONIEH POTrPAMMBI
«TexHosoruu oOyaymero. XuMusH)

B Tom uucne
HaumenoBanue Bcero
pa3aenoB/mMoynen 4acoB Hpaxruy|Camoctos K?;;pMa
Jlexuuu| eckue | TenpHAs poJi
3aHATHA | paboTa
TexHuka 6€301acHOCTH MPU Becena
paboTe B XMMUYECKOM 4 1 2 1 6 ’
mabopaTopuu HADJIHOACHIE
OCHOBBI TPOEKTHOM Juckyccus 1o
NEeATEIbHOCTH 50 4 40 6 1abJIOHHOMY
MIPOEKTY
HaykoeMkue TeXHOIOTUU Juckyccus 1o
CHUHTE3a COBPEMEHHBIX 90 10 70 10 pe3yabpTaram
MaTepuasoB CHHTE3a
Hrorosas arrecranus [IpencraBnenun
€ HWTOTOBOTO
MIPOCKTa
NTOI'O: 144 15 112 17




2.2 VYYEBHO-TEMATHUYECKHWH IIJIAH
JAOMOJTHUTEIBLHOM 00111e00pa30oBaTe/IbHOM 001Iepa3BUBAIOIIEH MPOTPAMMBI
«TexHosoruu oOyaymero. XuMus»

dopma
B tom uucie:
Ne HaumenoBanus Beero KOHTPOJIA
. /IT Pasnenos/monyneit u 4ACOB IpaKTHYEC | CaMOCTOs
JUCITUTUTAH/TEM TICKIIUU KHe TEJIbHAS
3aHATHUS paborta
Monayns 1 TexHuka 6€300aCHOCTH IIPU PabOTE B XUMHUYECKOHU J1ab0paTOpuu
(HauMEHOBaHUE MOYJIs)
Bceero: 4 yaca (u3 HuX: 1 yac — JIEKIIMOHHBIX, 2 yaca — IPaKTHUYECKUX)
1.1. [Texnuka  Oe€30MaCHOCTH B
XUMUYECKOH 1abopaTopun 2 1 1
becena,
1.2 [[InaHupoBaHWE XHMHYECKOTO nabmonenue
PKCIIEPUMEHTA 2 1 1
Monynb 2 OCHOBBI TPOCKTHOM JICSITEIILHOCTH
(HauMEHOBaHUE MOAYJIs)
Beero: 50 wacoB (u3 HUX: 4 yaca —JIGKUMOHHBIX, 40 4yacoB — MPaKTUYECKUX)
2.1. |BBeneHue B MPOEKTHYIO
NeSTELHOCTD. THIIBI TPOSKTOB.
JTarnbl IPOEKTHOU 10 2 6 2
e TeTbHOCTH
Huckyccus
2.2. BbIOOp TeMBI TPOEKTa U
o
MpOOJIeMBI HCCIIETOBAHUS 24 2 20 2
11a0JI0OHHOMY
MIPOCKT
2.3. [TpebGoBaHuUs K COCTaBICHHUIO p Y
npe3eHTanuu. TpeOoBaHUs K
MyOJINYHOMY BBICTYTIJICHUIO. 16 14 2
Kpurepun o1ieHKH ITPOEKTA.
Monyns 3 HaykoeMK#e TeXHOJIOTHH CHHTE3a COBPEMEHHBIX MaTepPHaIOB
(HauMEHOBaHUE MOYJIs)
Bceero: 90 yacoB (13 Hux: 10 yacoB — JIGKIMOHHBIX, 70 YaCcOB — MPAKTUYECKHUX)
3.1 lromuHOMOPHLI. Cunres
TFIOMUHO(OPOB METOJIOM
CaMOpPaCIPOCTPAHSFOIIETOCS
PAaCIPOCTPAFIOL 19 2 15 2
BBHICOKOTEMIIEPATYPHOTO
CHHTE3a.
HaGmaronenue,
Oecena, KBU3
3.2 [Kommongusie CHCTEMEL. Ad, ’
TTCKYCCHSI 110
MeTopl CHHTE3a KOJUIOMIHBIX
19 2 15 2 pe3yibTaTamMm
JACTHII.
CHHTE3a
3.3 |Hanomarepuaisl "
HaHOTEXHOJIOTHUH. 19 2 15 2
3.4 [[lonumepsl CcrielIUaIbHOTO 19 2 15 2




Ha3HA4YCHUA

3.5 |CoBpemMeHHBIC METO/TBI
KAueCTBEHHOTO 7
KOJIMYECTBEHHOTO aHAJM3a B 14 2 10 2
XUMUH
VIToropas arrecrauus B COOTBETCTBUHU C HOPMAMM BPEMEHH
MTOTO: 144 15 112 17




3 PaGoune nporpamMMbl Y4eOHBIX TpeIMeTOB, KYPCOB, IUCIHUIJINH
(Monay.Jieit)

3.3.1 IIporpamma wmoayass 1 «Texnuka Oe3omacHocTH npu padoTre B
XHMHUYECKOH 1adopaTopum»

Oo0pa3oBaTenibHasi 3a7aya MOMYJISl: YCBOCHHME IMpaBW paOOThl U TEXHUKHU
0€30MMacHOCTH B XUMHUYECKOW J1abopaTopuu, (GOpMHUpOBaHHE HaBbIKA OPTraHU30BBHIBATDH
pabouee MecTo ¢ COOJI0ICHUEM MPABUIT TEXHUKU O€30TIaCHOCTH.

O0beM JuCHUMILIUHBI (MOAYJsi): 4 yaca,

B T.4. JICKIIUM | yac; mMpakTUYECKHUX - 2 yaca; caMOCTOSITEIbHOM paboThI 1 yac.

Conep:xkanue MmoayJist

Tema 1.1 Texnuka 6e30nacHOCTH B XMMHUYeCKOii JJabopaTopuu (Jekiuii 1 gac,
MpakTHYeCKux | Jac)

Jleknusi TmpaBwiIa TOBEACHHUS B XUMHYECKOW JIabopaTopuu; TEXHHUKA
0e3omacHOCTH TpU pabdoTe € KUCIOTaMH, IIEJI0YaMH, JIETKOBOCILJIAMEHSIOIIUMHUCS
KUIKOCTSIMU; MpaBuiia paboThl CO CTEKISIHHOW IMOCYIOW; OKa3aHUE MEPBOM MOMOIIU
IIPU 0’KOTaX M OTPABJICHUH XMMUYECKHUMU BEIICCTBAMH )

IIpakTnyeckoe 3aHsATHEe OTpadOTKAa Ha NPaKTUKE MpaBWwil pabOThl C
XUMHUYECKUMHU BEIIECTBAMHU M XUMUYECKON MOCYA0M.

Tema 1.2 IlnanupoBaHHe XHMHYECKOro 3KcnepuMenrta (nexuuid (0 yacos,
npakTuyeckux | yac)

IIpakTH4eckoe 3aHATHE (mmaHupoBaHuE TUITOBOTO XUMHUYECKOTO
HKCIIEPUMEHTa, OTpabOTKa TMpaBWJI TEXHUKU OE30MaCHOCTU B  XUMHUYECKOU
nabopaTopuu.

3agaHusi 1Js CaMOCTOSITeIbHON PadoThl (COCTaBUTh NEPEYEHb OMACHBIX
BEILECTB BCTPEUYAIOIIMXCA JOMa M B IIKOJIE, ONUCAaTh BO3JECHCTBHE HA OPraHU3M
YeJIOBEKa JaHHBIX BEIECTB, ONMMCATh BO3JECHCTBHE HA OKPYKAIOIIYIO CPEly JdaHHBIX
BEILIECTB).

Jlureparypa:

OcHoBHas

1. MapmanoBa IJI. TexHuka O0€30MaCHOCTM B IIKOJIBHOM XUMHUYECKOM
naboparopuun: COOpHUK MHCTPYKIMM U pekomenaanuii. — M.: APKTH, 2002. — 80 c.
(Meton, Oub-ka).

2. baxtusaposa 0.B., Munnymnun P.P., I'ankun B.M. OCHOBBI XMMHUYECKOTO
HKCIIEPUMEHTa U 3aHUMATENbHBIE OMBITHI MO0 XUMHUH: y4eOHOe mocoOue Juis BY30B U
mkon / FO.B. baxtusiposa, P.P. Munnymnun, B.U. ankun. — Kazans: U3a-so Kazas.
yH-Ta, 2014. — 144 c.



3.3.2 IIporpamma moayJisi 2 «OCHOBBI IPOEKTHOM J1eATEJIbLHOCTH

OOpa3oBaTeqibHasi 3agaya MOJYJsl: COBMECTHBIM IOUCK YYallUMHUCS U
nejaroraMu HOBBIX KOMIUIEKCHBIX 3HAHUM, OBJIAJICHHE YMEHUSIMU HCIOJIb30BaTh 3TH
3HaHMS TIPU CO3JIaHUHM CBOETO HHTEIUIEKTYalbHOTO TPOJYKTa, BOCTPEOOBAHHOTO
co00IIeCTBOM; (POPMUPOBAHUE KITFOUEBBIX KOMIETEHIUN, HEOOXOJIUMBIX KaXIOMY
YJIEHy COBPEMEHHOIr'0 00I11eCTBa, BOCIIUTAHNE aKTUBHOTO OTBETCTBEHHOI'O TPaKJaHUHA
Y TBOPYECKOI'O CO3HMIATENS.

O0bem qucuunaIMHbI (MoayJas): 50 gacos,
B T.4. JeKUMA 4 4Jaca; npakthuueckux - 40 yacoB; camMOCTOATEIbHON pabOTHI 6
4acoB.

Conep:xkanue MoayJist

Tema 2.1 BBeneHne B NPOEKTHYIO [eATEJbHOCTb. THIBI MPOEKTOB. JTaNbI
NPOEKTHOI 1esiTeIbHOCTH (JIEKIUI 2 yaca, IPaKTUYECKUX 6 4acoB)

Jlekuus Buael uccnenoBarenbckux padot B XuMuHU. OCHOBHBIE 3TaIlbl HAYYHOTO
VICCJIEIOBAHMSI, IEPCIIEKTUBHBIEC HAIIPABIICHUS HAyYHBIX UCCIICIOBAHUN

IIpakTnyeckne 3aHATHA  KPYIVIbII  CTON O  IIA0JIOHHBIM  TeMam
HICCJIEIOBATEIBCKUX ITPOEKTOB

3aganma g caMOCTOsITeNIbHOM  padorbl  Bpeibop  Tembl A
UCCJIEI0OBATENBCKOTO MPOEKTA, MOATOTOBKA IJIaHA BBIMOJIHEHHUS! HMCCIIEI0BATEIBCKOTO
IPOEKTa

Tema 2.2 BbiOOp TemMbl mpoeKTa W NPOOJeMbl HCCJHeI0BAHMSA (JEKUMA 2
4acoB, MpakThuueckux 20 yacoB)

Jleknusi AKTyanbHOCTh U Hay4yHasi HOBU3HA HMCCIIEOBAaHUS, OOBEKT U MPEIAMET
VCCIICIOBAHMS.

IIpakTnyeckoe 3anaTHe OmnucaHue aKTyaJbHOCTH U HOBU3HBI I11a0JOHHOTO
nmpoekTa, Ae6arbl Mo 1abJOHHOMY TIPOEKTy, OOOCHOBaHWE BBIOPAHHON TEMBI,
OMKCAaHUE aKTyaJIbHOCTM M HOBHM3HBI 10 BBIODAHHOW TeMe WHIUBUIYaJIbHOTO
UCCJIEIOBATENBCKOTO MPOEKTa, aKTyalu3alus IUlaHa HMCCIEI0BaTEIbCKOIO IPOEKTa,
Ne0aThl 10 UHAWBUYyaJIbHBIM IIPOEKTAM.

3agaHus I caMOCTOATEILHON padoThl OnMcaHNue aKTyalbHOCTH U HOBU3HBI
10 BBIOPAaHHOW Te€M€ MHAMBUIYAIBHOTO MCCIEI0BATEIBCKOIO MPOEKTA, aKTyalu3alus
IIJJaHA UCCIIEI0BATENIbCKOTO MPOEKTA.

Tema 2.3 TpeOoBaHusi K COCTABJICHMIO Ipe3eHTanuu. TpedoBaHusi K
ny0JTu4HOMY BbICTYILIeHHI0. KpuTepun oneHku npoekra (rpaktuyeckux 14 yacon)

IpakTuyeckue 3auaTus [loaroroBka AoKiIaaa U Npe3eHTAUH 10 AOJIOHHOMY
UCCIIEIOBATENLCKOMY MPOEKTY, 0OCYk ACHHUE TOKJIAI0B U MPE3EHTAMI 1O 111a0JIOHHBIM
IIPOEKTaM, IOATNOTOBKA JOKJIaJa IO HCCIEN0BATEIBbCKOMY IPOEKTY (BBEIEHHUE,
aKTyaJIbHOCTb, HOBHM3HA, LE€JM M 33Ja4d [POEKTa), IOATOTOBKA NPE3CHTALUU



UCCIIEIOBATENLCKOTO TPOEKTa (BBEACHUE, AKTyaJdbHOCTb, HOBHM3HA, LIETH M 3aJa4d
MPOEKTA), A1e0aThl MO0 MHIUBUIYAIBHBIM MPOEKTaM )

3aganmsa s caMocTosiTeqibHOW  padorel  IloaroroBka joknaza 1Mo
UCCJIEIOBATENILCKOMY TPOEKTY (BBEICHHE, aKTyaJllbHOCTb, HOBU3HA, €M M 3a/a4yu
MpOeKTa), MOJArOTOBKA MPE3EHTAIlMM HCCIEOBATENbCKOTO TMpPOEKTa (BBEICHUE,
aKTyaJIbHOCTb, HOBU3HA, 11€JIM U 33J]a4M MPOEKTA.

Jluteparypa:

OcHoBHas

1. Jlazapes, B.C. IlpoekTHas nesTeIbHOCTh B IIKOJE : y4ed. mo- cobue s
yaamuxcs 7-11 k. / B.C. Jlazapes. — Cypryt, PUO CypI'I1Y, 2014. — 135 c.

JlonoaHUTEIbHAS

1. SAxoBnea H.®. IIpoekTHas AesATENBHOCTh B 00Opa30BaTEIbHOM YUPEXKIECHUU
[DmexkTponHBIN pecypc]: yuebd. mocodbue. — 2-¢ u3a., crep. — M. : ®JIMHTA, 2014. -
144c.

Ilepeuenb  pecypcoB  HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW  CETH
«HTepHeT» (Mpu HEOOXOIUMOCTH):

1. AkTyanbHbI€ 33/1a4¥ COBPEMEHHOW XUMUHU

https://study.muctr.ru/course/view.php?id=11269

3.3.3 IIporpamma wmoayas 3 «HaykoemkHne TEXHOJIOTMH CHHTE3A
COBpPEMEHHBIX MATEPHUAJIOB)

Oo0pa3oBaTenbHan 3a1a4a MoayJasi: GOpMUPOBAHUE MIPEJCTABICHUS O (DUUKO-
XUMHUUYECKUX OCHOBaX HAYKOEMKHX TEXHOJOTUM Ha MOpUMeEpax COBPEMEHHBIX
pa3paboToK.

O0beM aucuumiannbl (MoayJs): 90 gacos,
B T.4. ek 10 Jaca; npaktuueckux - 70 gacoB; caMmocTosiTeabHOl padoTel 10
4acoB.

Conep:xkanue MoxyJist

Tema 3.1 JIromunogopsbl. CuHnre3 JIIOMUHOGOopoOB METOA0M
CaMOpPACHPOCTPAHSIOLIET0CSsl BHICOKOTEMIIEPATYPHOI0 cUHTe3a. (JieKuui 2 yaca,
pakTUYeCKux 15 yacon)

Jleknust JlromuHodopsl: kinaccudukanusi, NTPUMEHEHUE, METOJAbl IMOJIYYESHHUS.
OCHOBBI CaMOPacCIPOCTPAHSIOIIETOCS BBICOKOTEMITEPATYPHOT'O CUHTE3A.

IIpakTuyeckne 3ansitusi IlpakTrueckass paborta B J1abopaTopuu: MOArOTOBKA
pPEaKkTHBOB [JIs CHHTE3a JIOMHUHO(Opa, TEOPETHUECKHIl pacdeT cocTaBa IIMUXTHI,
NpPOBEICHUE CHUHTE3a JIIOMUHOPOpAa  METOJAOM  CaMOpPACIPOPACTPAHSIOIIETOCS
BBICOKOTEMIIEPATYPHOTO  CHHTE3a, HCCIEJOBAHUE CBOMCTB  CHUHTE3MPOBAHHOIO
JroMuHO(Opa, Mpe3eHTAIMs pe3yJIbTaTOB CUHTE3A.



3ajaHusa IS CaMOCTOSAITEIbHOI PadoThl TeopeTHYecKHil pacuer cocTaBa
HIMXTHl 33JaHHOTO JIOMHUHO(MOpa, MOATOTOBKA NPE3EHTAIMU pe3yJbTaTOB CHHTE3a
moMuHoopa.

Tema 3.2 Koyutongnbie cucteMbl. MeTOAbI CHHTE3a KOJJIOMIHBLIX YACTHIIL.
(Jlexuuii 2 yaca, mpakTU4eCcKux 15 yacoB)

Jlekuusi Kosmongnble cuctemsl: KinaccuuKanus, CBOMCTBA, IPUMEHEHUE,
METO/IbI TIOJTyYEHHS.

IlpakTuyeckne 3ansiTusa lloslydeHHe KOJUIOMJHOIO pacTBOpa THUIPOKCHUAA
JKeJe3a, U3y4eHUe CBOMCTB M YCTOWYMBOCTHM 301151 THIPOKCHIA JKEJe3a; IOIYyYCHHE
KOJUTOMJTHOTO pacTBOpa OEpIMHCKOH JIa3ypH, U3YyUeHHE CBOICTB U yCTOMYMBOCTHU 30115
OepIMHCKOMN Jla3ypH; MOTYUYSHHE KOJJIOUTHOTO pacTBOpa cepedpa, u3yueHne CBOMCTB U
YCTOMYMBOCTH ITOJIYYEHHOTO PacTBOPA.

3aganusa s caMOCTOATEJbHOM padorbl  [loaroroBka mpeseHTannu
PEe3yIbTaTOB MOJYYEHUs KOJUIOUIHBIX PACTBOPOB.

Tema 3.3 Hanomarepuajibl U HaHOTexHoJoruum. (JIekuuid 2 daca,
MpaKkTHYECKUX 15 yacoB)

Jleknust Hanomarepuansl: kiaccudukaius, CBOWCTBA, MPUMEHEHUE, METO/IbI
HOJIyYECHHUS.

IIpakTHyeckne 3aHATHSA OKCKYpCUS B HCCIEAOBATENIbCKUE JIaDOpaTOpHH
WHCTUTYTa HAYKOEMKHX TEXHOJOTMA H HOBBIX MaTEpHAIOB, 3HAKOMCTBO C
HaHoOMaTepuasiamMu (yriiepoJHble HAHOTPYOKH, dyiuiepeHbl, rpadeH), 3HAKOMCTBO C
aJIUTUBHBIMA  TEXHOJOTHMSMH TIOJyYEHHsS MAaTE€pUaloB, KBaHTOBO-XMMHUYECKOE
MOJICJIMPOBAHUE CTPYKTYpPbl YIJIEPOAHBIX HAHOCTPYKTYp, MpPE3EHTAlUsl pe3yJbTaTOB
MOJICJIMPOBAHUS CTPYKTYPBI U CBOMCTB HAHOCTPYKTYP.

3aganusa s caMocTosATeJbHOM padorbl  [loaroroBka  mpeseHTannu
pPE3YyIAbTATOB MOJIEIMPOBAHUS CTPYKTYPhI U CBOMCTB HAHOCTPYKTYP.

Tema 3.4 TloauMmepbl cHenUAJIbLHOrO0 Ha3HAYeHusi (Jeknuuii 2 daca,
MpaKkTH4EeCKux 15 yacoB)

Jleknus IlomuMepsl crienuaabHOTO Ha3HAYCHUS: Kiaccu(uKalus, CBONCTBA,
IIPUMEHEHUE, METO/IbI TTOITyUYCHUS.

IIpakTnuyeckoe 3aHsiTHe DKCKYpCUSI B HCCIEIOBATEIIbCKUE JIa0OpaTOpUU
MHCTUTYTa HAyKOEMKMX TEXHOJIOTMA W HOBBIX MaTE€pUAIOB, OSKCKypCUsS Ha
MPOU3BOJACTBEHHBIN Y4acCTOK AY Texnonapk-Mopnosus, [OJIy4YEHHUE
AIEKTPONPOBOASAIIMX MTOJTUMEPOB, YMHBIE TTOJTUMEPHI.

3aganus s caMOCTOATEIbHOM PpadoTsl [Ipe3eHTanus AOKIAT0B HA TEMY
YMHBI€ TIOJIMMEPHI.

Tema 3.5 CoBpemeHHble MeTOAbl KAYECTBEHHOr0 H KOJMYECTBEHHOIO
aHaJM3a B XUMMHU (JeKiui 2 yaca, npaktuyeckux 10 yacoB)

Jlekuusa CoBpeMEHHbIE METOJbl KQUECTBEHHOI'O0 M KOJIMYECTBEHHOrO aHalli3a B
XUMHH.



IIpakTnyeckoe 3aHATHe KadeCTBEHHBIM aHaIW3 CMECH HEOPTraHWYECKUX
BEILIECTB, KAaYeCTBEHHbIM aHAJM3 OPraHUYECKUX BEUIECTB, KHUCIOTHO-OCHOBHOE
TUTPOBaHUE, TPABUMETPUYECKA aHaIM3, BOJIOMETPUYECKUN aHaimu3, ph-meTpus,
Mpe3eHTallMs PE3YJIbTAaTOB MPOBEAECHHOTO aHAIN3A.

3aganusa I caMOCTOSITeIbHOM padorsl  [loAroToBka mpe3eHTaluu
pe3yAbTaTOB MPOBEICHHOTO aHAIN3A.

Jluteparypa:

OcHoBHas

1. JleamoB E.A., PoraueB A.C., Kypbarkuna B.B., MakccumoB FO.M., FOxBun
B.1. llepcrnexktuBHBIE MaTepuadbl M TEXHOJIOTMHA CAMOPACIPOCTPAHSIOUIETO- CA
BbICOKOTeMIepaTypHoro cunreza. — M.: MUCCUC, 2011. — 377 c.

2. Boroukuii C.C. Kypc komutonaHoi Xumuu. 2-¢ u3Ml., nepepad. u gom. - M.:
«Xumusa», 1975. - 512 c.

3. 3Bonape C.B. @yHKIMOHANBHBIE W KOHCTPYKIIMOHHBIE HAaHOMATEpUAIbI :
yae0- Ho-meToauueckoe nocooue / C.B. 3BonapeB. — ExkarepunOypr : WU3n-so Ypai.
yH-Ta, 2018. — 132 c.

4.«3anumarenapHas Xxumus»y, Xumus. 8-11 kimacchl, XMMHYECKHE TEXHOJIOTHU H
Ap.

Ilepeyenr  pecypcoB  MH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHON  CETH
«aTepHeT» (Mpu HEOOXOIUMOCTH):

1. http://interneturok.ru/ - Ypoku mKOJBEHOW TporpamMmbl. Bumeo, KOHCIIEKTEHI,
TECThI, TPEHAXKEPHI;

2. https://vr-labs.ru/laboratories/inorganic_chemistry/ - BupryanpHas
nabopaTopust «XUMUs»

3. http://www.ism.ac.ru/handbook/_shsr.htm


http://www.ism.ac.ru/handbook/_shsr.htm

4 KajieHaapHblii y4eOHbI rpauk J0NOJHUTEIbHOM 0011e00pa30BaTe/ibHON 001epa3BUBAIOLIEd IPOrPaMMbI

«TexHosorum oOyaymero. XumMusn»
Hauano u okonuanue peanuzanuu nporpammbl: 01.09.2023 r. mo 31.05.2024 r
Kanukyusr: -
[IpoaomKUTENbHOCTD 3aHATUN: 45 MUHYT
IIponomxurensHOCTh nepeMeH: 10 MuUHyT
O6pazoBatenbHasi HeJiesIbHAs Harpy3ka Ha o0yyarouuxcs: 4 yaca.

Koi-Bo
HanmenoBanue moayns (paszaeina) / TeMbI Henens
4acoB
Moayas 1 «Texnuka 0€301aCHOCTH P padoTe B XUMHMYECKO# J1adopaTopuu »
Tewma 1.1 Texnuka 6€30MaCHOCTH B XUMUYECKOM J1a0OpaTOpuu 1 2
Tema 1.2 IlnanupoBaHue XMMHUYECKOTO SKCIEPUMEHTA 1 2
MoayJib 2 «OCHOBBI NPOCKTHOM AESITEIbHOCTH»
Tema 2.1 BBeneHue B IPOEKTHYIO AEATEIBHOCTD. THIIBI IPOEKTOB. JTaIbl IPOSKTHON 2.4 10
JEeSITENbHOCTH
Tewma 2.2 Bb1iOOp TeMbI IPOEKTA U NPOOJIEMbI UCCIIEIOBAHMUS 4-9 24
Tewma 2.3 TpeOoBaHUs K COCTAaBIEHUIO MPE3eHTALMU. TpeOOBaHUS K TyOIUYHOMY 11-13 16
BhICTYIUIEHUIO. KpHuTepuu olleHKH MPOeKTa.
MoayJb 3 «HaykoeMKHe TEXHOJOTHU CHHTE3a COBPEMEHHBIX MATEPHATIOBY»
Tewma 3.1 Jlromunodopsl. CunTe3 TIOMHUHO(DOPOB METOIOM 14-17 19
CaMOPACIIPOCTPAHSIOLIETOCSI BRICOKOTEMIIEPATYPHOTO CHHTE3A.
Tema 3.2 Komongasie cucteMbl. MeTOIbI CHHTE3a KOJUIONUIHBIX YACTHIL. 20-24 19
Tema 3.3 Hanomarepuaibl 1 HAHOTEXHOJIOTHH. 24-27 19
Tema 3.4 TlosumMepsl clieMAIbHOTO HA3HAUYCHUS 30-34 19
Tema 3.5 CoBpeMeHHbIE METO/IbI KAYECTBEHHOT'O M KOJIMYECTBEHHOT'O aHAJIN3a B 34-36 14

XUMHUU




5 Opranu3alnuoOHHO-NIearornyecKue yCJa0BUs peain3aiu NporpaMmmel

5.1 KaagpoBoe oGecnieuenne

Haemcsa xapaxkmepucmuka kadposoz2o obecneuenus obdpasosamenvrozo npoyecca 6 pamxax JJOOII,
coomeemcmeue mpebosanusmM no npogeccuu.

Hasanue 5(0) Kpamudukarms OnsIT

JUCIUTIAHBI / | mpenogaBaTensa | mpernoaaBareneit npodeccuoHanbHOM

MOJTYJIsl / IPaKTUKH (obpa3zoBanue, yudeHas | AeSITeIbHOCTH
CTeNeHb, Y4YeHOE 3BaHHe, | (MpernoaaBaTeNbCKON
Harpazisl, 3BaHUsA); | I€ATEILHOCTH) (CTax
KBaTMUKaIUs paboThI)
MpEIo/IaBaTee,
MIPUBJIEKAEMBbIX K
MPOBEJICHUIO 3aHATHIA

Texnonoz2uu Poouonosa E.B, | k.x.H., doyenm kagedpol 8 1em

6yoyweeo. Xumus Pusuneckol xumuu

5.2 YueOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE O0ecIieYeHne

OCHOBHBIM METOAMYECKMM MarepuaioM npu padore c «Ludposoit
JabopaTopuei» ABISIETCS PEKOMEHJOBAaHHbIE METOJAMYECKUE MaTepuaibl AJis
BBITIOJTHEHUS DJKCIIEPUMEHTOB 10 TemaMm Kypca 8-11 xkmaccoB. Iludposas
nabopaTopus 1o XUMUU HANOJHEHA 000PYIOBAHUEM, CIOCOOHBIM BOCITPOU3BECTH
camble HEOOBIYHBIE W 3aHUMATEJIbHBIE OIBIThI, KOTOPBIE CIY>KAT OCHOBOH IS
UCCIIEIOBATENIbCKON JIEATEIbHOCTH U MPOEKTHON paboThl AeTed. C BO3MOXKHOCTh
OPOAEMOHCTPUPOBATh SAPKUE U YBJIEKATEJNbHbIE 3KCIEPUMEHTHI, MOIAPOOHO
OIKCaHHBIE B METOJAMYECKUX peKOMeHIaMsIX K JJabopaTopusim, a Kakplii yUEHUK
C JIETKOCTBIO CMOKET IIOBTOPUTD MOJYYE€HHBIN pe3yiabTaT, OTKpbIBas sl ce0s MUP
AMIUPUYECKUX 3HAHUU.

OcHOBHOM MaTepuan MO MpeIMeTy XUMHUS ONHMpaercs Ha O0a30BbIE
IIKOJIbHBIC YUEOHUKH U UHPOPMAIIMOHHBIE PECYPCHI:

1. «3anumarenpHas xXumusg», XuMHsa. 8-11 ximaccel, XUMHYECKHE
TEXHOJIOTHH U JIP.

2. http://ffipi.ru - denepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE HAYYHOE
yupexaenne  «DenepalbHbIi  UHCTUTYT  IIEJArOTMYECKUX  U3MEPEHUIN»
(demoBepcun, cnenudukanuu, koaudukatopsl OI'D, OTKpBITHIA OaHK 3aJaHU
oro);

3. https://sdamgia.ru/ - Matepuansl ais noaroroBku k 'MA B popme OI'D;

4. http://lwindow.edu.ru/- EnmHoe okHO jgocTtyma K HHU(POBBIM
o0Opa3oBaTeIbHBIM pecypcam;

5. http://videouroki.net/ - Buaeoypoku mo Xumuu;

6. http://interneturok.ru/ - VYpoku IIKONIBHOW mporpammbl. Bujmeo,
KOHCIEKTBI, TECTHI, TPEHAXKEPHI;
7. https://vr-labs.ru/laboratories/inorganic_chemistry/ -  BuptyanbHas

1abopaTopust «XUMHsD
8. http:/lwww.virtulab.net/ - Obpazosamenvuvie unmepaxmuenvie pabomot



5.3 MaTepuajJbHO-TEXHUYECKOE o0ecrnieueHue

HaumenoBanue Bun HaumenoBanue 060pynoBaHusi,
CNeNUAJIN3NPOBAHHBIX 3aHATHH NPOrpaMMHOI0 obecre4eHus1
Y4eOHbIX MOMeeHH i
1 2 3

Kabuner xumumu. Jlexuus, KommuiekT 1a00paTopHoOil XUMHYECKOH NMOCYAbI
MPAKTUYECKO | KOMIUIEKT CTEKISTHHOM MOCyAbl Ha nutndax,
€ 3aHsATHE, KOMIUIEKT XUMUYECKUX CTAKAHOB, KOMILIEKT MEPHBIX
nabopaTopHa | KoJI0, KOJIObI KOHUYECKHE, KOMIUIEKT MTPOOUPOK,
s paboTa KOMIUIEKT MUMETOK, KOMIUIEKT MEPHBIX I[WJIHH/IPOB,

KOMIUICKT M3/SINIA U3 KepaMukH, asHca u dapdopa,
CTyIIKa U TIECTUK, OIOpETKa, MTATUB, BOJsHAs OaHs,
MarHuTHas MeNIaKa.

KoMmjieKT XHMHYECKHX PC€aKTHBOB

IIporpamMMHo-annapaTHbIil KOMILIEKC C
HH(POBLIMH TATYMKAMH

[lepeueHb TaTYMKOB:

JATYMK TEMIIepaTypbl UCCIEAYEMOU cpeabl, TaTUUK
JaBJieHus], [U(QPOBON AATYUK PH, HU(DPOBON JATUHK
AIIEKTPONPOBOIHOCTH PacTBOPOB, LU(POBON JaTUUK
ONTHUYECKOH IMIIOTHOCTH. JATYNK MAarHUTHOTO OIS,
JATYUK JICKTPHUECKOTO HAMPSIKCHUS, TATIUK CHITBI
TOKa, IaTYMK YCKOPEHHUS, OECTIPOBOTHOM
MYJIbTUIATYUK.

KoHcTpykTop A/151 NpoBeieHHUs IKCIIEPUMEHTOB.
[IpenHazHaueH i IPOBENEHUS AOMOJIHUTENBHBIX
HKCIIEPUMEHTOB COBMECTHO C LIM(PPOBOIA

nabopaTopueit.

USB ¢uremr-nakonurens ¢ IO k nndposoi
JabopaTopumn

CﬂpaBO‘lHO-MeTOJII/I‘leCKI/Ie MaTepHuaJibl

MyJabTHMeIMHHAsA 10CKA




6 HopmaTuBHO-MeTOIMYeCKOe 00ecnieyeHne CHCTeMbl OLIEHKH KayecTBa
OCBOCHHUSI  O0yYalIIMMHUCH  JONOJHUTEJbHOH  00meo0pa3oBaTe/bHOMI
o01epa3BuBalOLIel MPOrpaMMbl

6.1 ®opmbI aTTECTALIUN

HaszBanue dopma arrecTanmu

Texnuka 6e3onacnocmu npu pabome 8

N Beceoa, nabnrooenue
XUMUYECKOU 1abopamopuu

OcHosbl npoekmHou 0esameabHOCmu Juckyccus no wabaounomy npoexmy
Hayxoemkue mexnonoauu cunmesa Jluckyccus no pezynemamam cunmesa
COBPEMEHHBIX MAMEPUATLO8

Hmozosas ammecmayus IIpoexma

6.2 OueHoYHbIe MaTepHAJIbI

6.2.2 KOMILUIEKT OLIEHOYHBIX CPEACTB /ISl IPOBeJeHUS HTOrOBOM
arrecTanuu

WroroBas arrtecTanusi MNpEeACTaBIsIET COOOM IMyOJIMYHOE BBICTYIUICHHUE
IIKOJIbHUKA C IPE3EHTAIMEN U JOKJIAJOM 110 TEME HCCIIE0BATEIBCKOTO MPOEKTA C
MOCIIEYIONIEH TUCKYCCUEN U OTBETAaMHU Ha BOIIPOCHI.

Kputepun oOueHKkH mNOpoekTa: yYMEHWE TPEACTaBUTh U 3alIUTUTH
WHIMBHUIyAJIbHYIO (TTapHYI0, TPYMNIOBYIO) padoTy, YMEHUE OTBEYaTh Ha BOIPOCHI,
CaMOCTOSITEJIbHOCTh ~ BBITIOJTHEHHUS pa0OThI, TMOHUMAHME TEMbl HCCIIECIOBaHUS,
CTETICHb BJAJICHUS MAaTEpPHaJIOM, YPOBEHb MPOPAOOTAHHOCTU UCCIICIOBAHUS,
MPAKTUYECKOE  MCIIOJIB30BAHUE  PE3YJIbTATOB  HCCIEAOBaHUs, IMEPCIEKTHUBA
VICCIICOBAHUS PE3YJIbTaTOB UCCICAOBAHUA.

OcHoBHast  OIlEHKa MYJbTUMEIUWHOW  MPE3EHTAlUWU, BBINOJIHEHHON
OoOydJaromMmcsi,  CKJIQJbIBA€TCS M3  OICHKU  IICJIEBOW,  CTPYKTYpPHOH,
coJiep>KaTeNIbHOM U rpauyecKoil COCTABISIONIMX MPE3EHTAUH, KaK MTPOIyKTa €ro
CaMOCTOATENbHOM pPabOThl M OLEHKH MNPOUEAYpPhl 3alUThl MPE3CHTALUU.
OueHuBaHve MyJIbTUMEIUUHON MPE3CHTAUM MPOUCXOIUT TO CICAYIOUIUM
KPUTEPHUAM U TTOKA3ATEIISIM:

Kpurepun OuenuBaeMbie MOKA3aTeH
OLICHKH
NMpe3eHTaluHU
Tema CooTBeTcTBHE TEMBI IPE3CHTALIMNA TEMATUKE CEMHUHAPCKOTO 3aHATHS,

NMpe3cHTAlluUMN nmporpamMme 1UCHUITIIINHBL

He.]'ll/l U 3a1a4YH CooTBeTCTBHE 1ieJIeH U 3aa4 IOCTaBICHHON TeMe

Nnpe3eHTanuu
OcHoBHBIE CooTBeTcTBHE COIeP:KAHUS OCHOBHBIX H/ei NMpe3eHTaunu
Haen eJISIM U 3aJa4YaM:

npe3eHTAUNHU




e (OCHOBHBIC HJIEH BBI3BIBAIOT JIU HHTEPEC Y Ay TUTOPUU
e KoanuecTBo (1s 3arIOMUHAHKS ayIuTOpHel He Oosee 4-5)

Crpykrypa

e [IpaBunpHOE OpopMIICHUE TUTYIBLHOTO JINCTA

e Hanuume mociaeaoBaTeNbHOTO M1aHa PaboThI

e Hanuune moHATHOM HaBHUTaIlMH

e [IpucyrcTByer jJoruyeckas mocjaea0BaTeIbHOCTh HHPOPMAIIMK Ha caigax
(BCTyIJIEHHE-OCHOBHASL YaCTh-BBIBO/IbI)

e [IpucCyTCTBYIOT Tr'HIEPCCHUIKM HA MIPUIIOKEHUE K TPE3CHTALIUN

e (OO0OCHOBaHHBIC BBIBOJIBI U CACIAHO 3aKIIOUCHHE

e [IpencraBieH CIMCOK KCTOYHUKOB

e lcronp30BaH ONTUMATBHBIA 00BEM CIIAKIOB JJISI PACKPBITHS TEMBI

Conepxanue

e Conep:kaHue COOTBETCTBYET TEME, LIEIH U 3a/la4aM IIPE3EHTaUU U
MIOJIHOCTBIO PACKPBIBAET UX

¢ B mpesenranuu npeacTabieHa JOCTOBEpHast HH(GOpMAIIHS

e Bce 3aKiI04eHMs OATBEPKACHBI JOCTOBEPHBIMUA HCTOYHUKAMU

e SI3bIK M3JI0’KEHUS MaTepuasa MOHATEH ayAUTOPUU

¢ B conmepxanuu oTCyTCTBYIOT Opdorpaduueckie, rpaMMaTHIecKue,
CHUHTAaKCUYECKHE U peueBble OIINOKH

e AKTyaJlbHOCTb, TOYUHOCTb U MTOJIE3HOCTh COACPIKaHUS

e CoOluoieHre aBTOPCKUX TPaB MPH MCIIOJIb30BAHIHA UCTOYHUKOB

IMonoop
uHpopmanuu

YMeCTHOCTH HCIIO/Ib30BaAHUSA:
e ['paduueckux MILTIOCTpALHil
e (CTaTUCTMYECKUX JAaHHBIX
e Jlmarpamm u rpaukoB
e DKCIEPTHBIX OLEHOK
e IIpumepos
e (CpaBHeHMI
e XyI0XECTBEHHOU JIUTEPATYPBI: CTUXHU, OTPBIBKH IIPOU3BEICHU,
BBICKA3bIBAHUS BEJIMKUX JIIOJEH U T.II.

3ammra
npe3eHTanuu

CobmtoieHne peraaMeHTa BhICTYIUICHUS
I'pomxoe, yeTkoe 00BsICHEHUE COiepKaHMsI craiiia
ITonneprkanue 3puUTEILHOIO KOHTAKTa C ayAUTOpHEN

[ToxazaH BKJIaJ] KaX/I0TO U3 WIEHOB IPYIIIBI (151 TPYNIIOBBIX
MIpE3EHTALHI)

® Jloxman 6e3 peueBbIX OMUOOK

JAu3aitn
NMpe3eHTaluU

e UwnraemocTh mpu(TOB Mpe3eHTATNN

e EnuHbIi cTIb 0(OpMIICHHS BCEX CIIaliI0B

e KoppekTHo 11 BbIOpaH 1BET GoHa, mpudTa, 3aroioBKoB ((HoH U

1BeT WpU(Ta KOHTPACTUPYIOT, UCIIOJIB30BaHO HE OoJiee TPEX 1IBETOB B
odopmIIeHNH craia)

e KirtoueBrle HeH BBIICICHBI

e Hanuyne 31eMEeHTOB aHUMALUH

(1e Oonee TpEX aHMMAITMOHHBIX A (PEKTOB Ha Claiie),

e B odopmiiennn npe3eHTaIMu UCIOJIb30BaHbI poTorpaduu, BUACO3aMNICH,




3BYKOBOE COITPOBOK/ICHUE
e Ha cnaiine npeacrasiaeHo He 0osiee IBYX H300paKeHU




7 CBenenusi 00 00HOBJIEHUH MPOTPAMMBI

HporpaMMa 00HOBJIEHA peIcHueM Yu4eHoro coBera YHnBepcheTa:

. Pemenue
No HpI/IJ'Ial“aeMLEI/I K JIOOII nokymeHT, 06 oGHoBxeHMH JIOOT]
COJIEp KAl TEKCT OOHOBJICHHUS
JaTa IPOTOKOJ Ne
1. | Ilpunoxenne Ne 1 20 T.
2. | Ilpunoxenue Ne 2 20 T.
3. | Ipunoxkenue Ne 3 20 1.
4. | lpunoxenue Ne 4 20 r.




