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1. HHossicHUTEJBLHAA 3aMMCKA

PaGouas mporpamma Kpy»Ka €CTECTBEHHOHAy4YHON HAIPaBI€HHOCTH «XHUMHUS BOKPYT
Hac» (mamee nmporpamMma) B paMkKax TOYKM pocTa coCTaBieHa B COOTBETCTBUH  C
JEUCTBYIOIUM 3aKOHOAaTebcTBOM Poccuiickori deneparuu B o0macT oOpa3oBaHHs Ha
OCHOBAaHMU HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:
@®enepanbHoro 3akoHa P® or 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit
denepaunny;
@enepanpablii 3akoH 0T 24.07.1998 Ne 124-03 «O0 OCHOBHBIX TapaHTHSX TpaB peOEHKA B
PDy;
Pacnopsikenue IlpaButennpctBa Poccuiickoit ®Pepeparmun ot 29 mas 2015 r. Ne 996-p
«Crparerus pa3BuTusi Boctiutanus B Poccuiickoit @enepannn Ha nepuon 10 2025 rogay;
[Ipuka3 MuHncTepcTBa TpyAa MW COUMAIBHOM 3amuThl  Poccuiickonn @enepanuu  OT
05.05.2018 roma Ne 298H «OO6 yTtBepkaeHuu npodeccruoHanbHoro cranaapra «llemaror
JIOTIOTHUTEIBHOTO0 00pa30BaHus A€TEN U B3POCIBIX);
IIpukaza MunuctepctBa npocsemieHus Poccuiickoit @enepanuu ot 09.11.2018 Ne 196 «O6
yrBepxkaeHun Ilopsigka opraHuzanuu M OCYIIECTBICHHUS 00pa30oBaTENIbHOM IESTENbHOCTU IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam»;
[TocTanoBnenust ['maBHOTO TOCYAapcTBEHHOTO caHuTapHOro Bpada PD 04.07.2014 Ne 41 «O6
yrBepxkaennn CanlluH 2.4.4.3172-14 «CaHuTapHO-3UAEMHOIOTHYECKHX TpeOOBaHUN K
YCTPOMCTBY, COAEPKAHUIO U OpraHU3alMu pexuMa padoTbl 00pa30BaTEIbHBIX OpPraHU3aLUil
JIOTIOJTHUTEIBHOTO 00pa30BaHus ACTEi»;
[Ipuponooxpannoro HopmatuBHoro naokymenta [IH @& 12.13.1-03 Meroauueckue
pexomeHganuu. TexHuka Oe3omacHOCTH TMpH paboTe B AHAIMTHYECKUX J1abopaTopHsx
(oOmue mooKeHus);

AKTYyaJIbHOCTDH NPOrPaMMBbI

AKTyanpbHOCTh NPOrpPaMMBbl OOYCIIOBIE€HA TEM, YTO COBPEMEHHas XHMMHYECKas Hayka
BBIIIIJJa HA KAaueCTBEHHO HOBBIM YPOBEHb. B CBs3M ¢ BO3pacTarollUM MHTEPECOM K BBICOKUM
TEXHOJIOTUSIM BayKHO HOBBIIIATh KOMIIETEHIIUH LIKOJbHUKOB B 00JIaCTH €CTECTBEHHBIX HayK.
B cucreme ecrecTBeHHOHAayyHOro 0Opa3oBaHMS XHMMHS 3aHUMAaeT BaXXHOE MECTO,
OIpesIeIAeMOE POJIbI0 XMMHUYECKON HayKM B IO3HAHMM 3aKOHOB INPHUPOJIbI, B MaTepUaIbHOM
KHU3HHU OOIIECTBA, B PEIICHUU TJI00AIBHBIX MPOOJIEM YEIOBEYECTBA, B (POPMHUPOBAHUU HAYUHOU
KapTUHBI MUpA.

JlaHHas mporpaMMma OXBaThIBA€T TEOPETUYECKHE OCHOBBI XUMHM M IPAKTHYECKOE
Ha3HAYCHUE XMMHYECKHX BEIIECTB B IIOBCEIHEBHOW J>KM3HU IIO3BOJISIET PACIIMPUTH 3HAHUS
00yyaromuxcst 0 XUMHUYECKUX OINbITaX, CHOCOOCTBYET OBJIAQJICHUI0 METOAMKAMU IPOBEICHUS
AKCTICPUMEHTOB.

[IpakTrdeckas HampaBJIEHHOCTh M3y4aeMOIo MarepHaja [eNlaeT JIaHHbI Kypc OueHb
aKTyaJIbHBIM.

B xone BbINOJHEHUS 7a0OPATOPHBIX M MPAKTHYECKUX paboT y 0Oydarommxcs
dbopmupyeTrcs yMEHHME TIPaBWIBHO, aKKypaTHO U OepexHOo paboTaTh C XUMHYECKUMU
peakTHBaMU M J1a0OpaTOpHOW MOCyA0i. DTO BaKHOE NPAKTUUECKOE YMEHHE HEeo0XOAMMO
mo0oMy 4YelnoBeKy. BrimonHeHue nabopaTopHBIX pabOT pa3BUBAET YMEHHs HaOMOAaTh U
OOBSICHATH XUMHUYECKHUE SIBJICHUS, AaHAJIU3UPOBATh U JI€JaTh BBIBOJABI O MPOBEJICHHBIX ONBITaX U
IKCTIEPUMEHTAX.

OTtin4uTeIbHBbIE 0COOCHHOCTH NPOrPAMMBbI

OTtnuunTensHas 0coOeHHOCTh [IporpamMmbl OT YK€ CYIIECTBYIOUIMX B TOM, 4YTO B HEWH
ynessiercst 00JIbII0e BHUMAaHUE MTPAKTUYECKON 1€ATEIbHOCTH 00YYarOIUXCsl.
Kypc nmaer BO3MOXHOCTP B JOCTYmHOM (opMe TO3HAKOMHTHCS C XHMHYECKHMHU
BEIIECTBAMHU  OKPYKAIOIIMMU  YYalIUXCs, HNpUOOpPECTH OMBIT paboThl B  XUMHUYECKOH
1abopaTopuH, OKYHYThCSI B MHpP XHMHHU BEIIECTB W MAaTEPHalOB, XUMHUYECKUX OIIBITOB,
HAYYHUTbHCS BBIACNATH MPOOIEMYy M HAXOIUTh ITyTH PEIICHUS Yepe3 IKCIIEPHUMEHT.



HoBu3zna

HoBuzna pnanHoii IIporpamMMmbl COCTOMT B JIMYHOCTHO-OPUEHTUPOBAHHOM OOYYCHHHU.
JUis  Kaxaoro oO0ydarolerocs CoO3JaloTcs YCIOBUS HEOOXOAMMBbIE M  PACKPBITUS U
pealm3aluil  €ro CIOCOOHOCTEH C WCIOJNIb30BAaHUEM pPA3JIMYHBIX METONOB OOydYeHHUs u
COBPEMEHHBIX IEIarorn4eCKUX TEXHOJOIMM: METOJ IPOEKTOB, HCCIIENOBATEIBCKAE METOJBI,
MHPOPMAIIMOHHBIE TEXHOJOrHMH oO0y4yeHus. Vcmonb3oBanue oOopynoBaHusi ImeHTpa «Touka
pocta». OT0 co3gaer 0a3y A CAMOCTOSITENIBHOI'O YCIEIIHOIO YCBOCHMsS HOBBIX 3HaHUM,
IpU  KOTOPBIX KaXKABIH O0Oydarolmuiics mpuiaraer COOCTBEHHBIE TBOPYECKHE YCWIHMA U
UHTEJUIEKTyallbHbIE CIIOCOOHOCTH.

Ilenarornyeckas ueaecoo0pa3HOCTh

[lenarornueckas 1e1eco000pa3HOCTh MPOrpaMMbl 3aKJIIOYAETCS B TOM, OHAa OTBEYAET
notpeOHOCTAM ofmiecTBa M 00pa3oBaTENbHBIM CTaHAapTaM o0mero oOpa3oBaHUS B
(hopMUPOBAHUH KOMIIETEHTHON TBOPYECKON JTMIHOCTH.

IIporpaMMa BKIIIOYAET TEOPETHUECKYIO M IPAKTHYECKYIO IOJArOTOBKY K H3YUYECHHMIO
BEIECTB, C KOTOPBIMU CTAJIKUBACMCS KXl I€Hb, COCTOSIIYI0O B OCBOCHUM IPABUJI TEXHUKH
0€30MIaCHOCTH ¥ TEpBOM IOMOIIM, NMpaBHiI pabOTHl ¢ BEIIECTBAMH. 3HAUMUTENbHAs POJIb B
IIporpaMMme OTBOAMTCS XHMHYECKOMY OSKCIepuUMeHTy. braaromaps »Tomy oOyuwatomuecs
MIPUOOPETAIOT MOTUBALIMIO U MHTEPEC AAJIbHEHIIEr0o M3y4EeHUs MPEIMETA.

IIporpamma HOCUT cOaJaHCHPOBAaHHBIM XapakTep M HalpaBieHAa Ha pPa3BUTHE
MH(OPMALIMOHHON KYJIbTYpPbl 00yYarOLUXCsl.

ConepxaHue IporpamMMbl ONpeneNsieTcss ¢ Y4ETOM BO3PACTHBIX OCOOEHHOCTEH
00yyaromuxcsi, MIMPOKUMHU BO3MOKHOCTSMHU COLIMANIN3ALIMH B IIpOIiecce OOIIECHUSI.

Iless mporpaMMbl. yIOBIETBOPEHHE IIO3HABATEIBHBIX 3allpOCOB  JIeTEH, pa3BUTHE
CIIOCOOHOCTEMKAXKI0TO yUYEHHKA u BBISBJICHHE HanOoJiee CIOCOOHBIX K
XUMHYECKON JIEATEIEHOCTH YYAIUXCs; Pa3BUTHE HCCIIEAOBATEILCKOTO MOIX0Aa K HM3YYECHHIO
OKpY’KaIOIIer0 MHpa U yMEHHE MPHUMEHSITh CBOM 3HAHUS HA IPAKTHKE.
3apaun:
Ilpeomemnule:
* CchopMupoBaTh HaBBIKH 3JIEMEHTAPHOU UCCIIEI0OBATENLCKON pabOThI;
* Pacmmputh 3HaHUS yyaIuxcs 0 XUMUH, SKOJIOTHH;
* Hayuutb npuMeHATh KOMMYHUKATUBHbBIE U IIPE3EHTALIMOHHbIC HABBIKY;
* HayuuTb 0OpMIIsATE pe3ynbTaThl CBOCH pabOTHI.
Memanpeomemmyie:
* Pa3BuTH yMeHUE MPOSKTUPOBAHMS CBOCH JIEATEIHHOCTH;
‘IIpomomxute  (GopMupoBaHME  HABBIKOB  CaMOCTOSATENIBHOM  pabOTBl €  pa3IMYHBIMU
MCTOYHUKAMHU MH()OPMaLNY;
* [IpoomKUTh pa3BUBaTh TBOPUECKHUE CIIOCOOHOCTH.
Jluunocmmuuie:
* [IpooKUTh BOCIIMTAHUE HABBIKOB HKOJIOTMUYECKON KYJIBTYPhl, OTBETCTBEHHOTO
OTHOIICHHS K JIOJISIM U K TIPUPO/IE;
* CoBepILIEHCTBOBATh HABBIKM KOJIJIEKTUBHOM paOOThI;
* CrocoOCTBOBaTh IMMOHMMAHUIO COBPEMEHHBIX TPOOJIEM JKOJIOTMHM UM  CO3HAHHMIO HX
aKTyaJIbHOCTH.

AnpecaTt nIporpamMmsl

[Iporpamma opHEHTHpPOBaHA Ha JOMOJHHUTEIBbHOE 00Opa3oBaHHE OOYHYaIOIIUXCS
14-15 ner.

®opma o0yueHust
®opmbl 00y4eHUs: OYHASL, C TPUMEHEHUEM JIEKTPOHHOI'O O0yUECHHS.

[Ipu npoBeneHNH 3aHITUI UCTIONB3YIOTCS TPH (POPMBI pabOTHI:



-JIEMOHCTPALIMOHHAs, KOrja oOydyarolluecsl CIIyIIaloT OOBSACHEHMs Iegarora M HaOIIOJAIOT
3a JEMOHCTPAI[MOHHBIM DJKpAaHOM WM JKpaHaMH KOMITBIOTEPOB HAa YYCHHYECKUXPAOOUHMX
MecTax;
-¢poHTaNbHAs, KOTJa O0ydYarolIrecs: CHHXPOHHO pabOTalOT MO/ yIpaBlIeHUEM
esiarora;
-CaMOCTOSITeTIbHASL, KOT/Ia OOy4Yaromluecs  BBIIOJHSIOT JIa0OpaTopHyro padoTy B TEUCHHE
YacTH 3aHATHSL.

O0bem nporpamMmel.

I"omoBoif Kypc mporpaMmsbl paccuuTaH Ha 34 yaca.

PesxxkuM 3ansTHIA.

Jlist Bcex BUJIOB Ay TUTOPHBIX yUEOHBIX 3aHATUN aKaJeMUYEeCKUH yac yCTaHaBJIMBACTCS
MIPOJOJIKUTEILHOCTBIO 45 MUHYT.

[lepronn4HOCTb 3aHATHH - 1 paza B HezeNo.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeILHOIO Mmpoiecca.
3aHaTus (B 3aBHCHMOCTM OT M€l 3aHATUS M €ro TeMbl), BKJIIOYas y4yeOHbIE
3aHSTHS, HAlIpaBJIEHHbIE HA TIPOBEACHHUE TEKYIIETO0 KOHTPOJISI OCBOCHUS POrpaMMBbl:
- TPYIIIOBBIE;
- UHJIUBHIYaJIbHBIE;
- KOHKYPCHBIE WIpOBBIE 3aHATUS (CTPOSITCS B BHIAEC COPEBHOBAHUS JUIA TIOBBIIICHUS
AKTUBHOCTH 00YYaroIMXCs U UX KOMMYHUKAIIMU MEXAy co00ii);
- KOMOWHUPOBaHHBIE (JIJIs1 pELIeHHs HECKOJIbKUX Y4eOHBIX 3a/1a4);
- KpYIJIbIH CTOJ - He(hopMasIbHOE 00CYXk/IeHHE BEIOPAHHON TeMaTHKY;
- MO3rOBasl aTaka,
- poJieBas urpa;
- KOHTPOJIBHBIE MEPOIPHATUS (CaMOCTOsITENbHAs padoTa, TECTUPOBAHUE, BUKTOPUHA, 3a4YeET,
IIpE3eHTaLMs; IEMOHCTpALHsI KOHTPOJIBHOIO Kekca).

O:xupaemMble pe3yJbTaThl.
Jluunocmmuvie:
* OCO3HaBaTh ce0s LEHHOM 4YacThio OOJNBLIOrO  pa3sHOOOpa3HOro Mupa  (IPUPOIBI
HOOIIIECTBA);
* HCTIBITBIBATh YyBCTBO F'OPJOCTH 33 KpaCOTy POAHOMN MPUPOBL, CBOIO Maiyto PonuHy,cTpany;
* (popmynHpoBaTH CaMOMY IPOCTHIE ITPAaBUIIA TOBEAEHHS B IPHPOJIE;
* 0CO3HaBaTh ce0d rpaxaannHom Pocenu;
* OOBSICHATB, YTO CBSA3BIBAET TEOsI C MCTOPHEU, KyJIbTYpOH, Cyan00il TBOEro Hapona W BCEH
Poccuu;
* ICKaTh CBOIO MO3MIIMI0O B MHOTOOOpPa3uy OOIIECTBEHHBIX M MHPOBO33PEHUYECKUXITOZUIIHIH,
JCTETUYECKHUX U KYJIbTYPHBIX NIPEATIOYTCHUN;
* YBa)KaThb MHOE MHEHHUE;
* BbIpa0aThIBaTh B IPOTUBOPEUMBBIX KOH(PIMKTHBIX CUTYaLUSX MPAaBUIIA TIOBEICHHS.
Memanpeomemnmvie:
B o6mnacti koMMyHUKaTUBHBIX Y'Y J1:
* OpPraHM30BbIBATh B3aWMOJICHCTBHUE B Tpymme(pacrnpenesTh posH, AOrOBapUBaThCS JPYT C
JIPYrOM U T.11.);
* IPEeIBUIETH (IPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PELLICHUN;
* 0pOpPMIISITh CBOM MBICIM B YCTHOW M NHCHMEHHOW peud C YYETOM CBOMX YUEOHBIX H
JKU3HEHHBIX PEYEBBIX CUTyallul, B TOM 4ucie ¢ npuMeHeHneM cpencts UKT;
* IpY HEOOXOJUMOCTH OTCTAaWBaTh CBOK TOYKY 3PEHHUs, apryMEHTUpysS e€e. YUuThcs
MOJITBEPXK/IaTh API'YMEHTHI (pakTamu;
* CJIylIaTh APYTUX, MBITaTbCA MPUHUMATH APYTYIO TOUYKY 3PEHHUS, ObITh FOTOBBIM U3MEHUTH
CBOIO TOYKY 3PEHUS.
B obnacmu pecynamusnvix YY/:



* ONpenessATh Leidb Y4eOHOW NeATENIbHOCTH C MOMOIIBI0 YUUTENIS U CaMOCTOATENbHO, UCKaTh

Cpe/CTBa €€ OCYIIECTBICHUS;

* YIUTBCS OOHapyXuBaTh U (HOPMYyIUpPOBaTh yueOHYyIO HpoOjeMy, BBIOMpATh TEeMy MPOEKTa;

* COCTaBJATH IUIAH BBIMOJHEHUS 3a/ay,pelieHus] MpoOJeM TBOPUECKOIO M IOMCKOBOTO

XapakTepa, BBIIIOJHEHUS IPOEKTA COBMECTHO C YUUTEJIEM;

* pabotas MmO TIUIAHY, CBEpATh CBOM JCHUCTBHUS C LEJIBI0O M, IPU  HEOOXOIUMOCTH, U

CHPABJIATH OLIUOKH;

* paboTas Mo COCTaBJIEHHOMY IUIaHy, MCIOJIb30BaTh, HApSAAy C OCHOBHBIMHU, U

JIOTIOJTHUTEJIBHBIE CPENICTBA (CIpaBOYHAsI IUTEPATypa, CI0KHbIE Tpubopsl, cpeactea UKT);

* MIpeaIoaraTh, Kakas HHpoOpMalus HyXKHa;

* 0TOMpaTh HEOOXOAMMBIE CIIOBApPH, SHIIMKIIONEIUH, CIIPABOUYHUKH, YJIEKTPOHHBIE JTHCKU;

* COIOCTABIIATh M OTOMpATh MH(OPMAIIHIO, MMOJYYSHHYIO U3 Pa3JIUYHBIX MUCTOYHHUKOB

(croBapH, SHIMKIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKH, CETh MIHTEpHET);

* BEIOMpATh OCHOBAHMS JIJIsl CPAaBHEHUS, KJIaCCU(DHUKAIIUN OOBEKTOB;

* YCTAQHABJIMBAaTh aHAJIOTUHU U IPUYMHHO-CJICJICTBEHHBIE CBSI3H;

* BBICTPAMBATh JIOTMYECKYIO LIETIb PACCYKIACHUM;

* MPEACTaBIATh MH(GOPMAIMIO B BUAE TAOJHUI, CXEM, OMOPHOIO KOHCIEKTAa, B TOM YHCIE C

npumenenunem cpeacts UKT.

* OpraHU30BBIBATH B3aMMOJEHCTBUE B Ipynne (pacnpencisaTh pOJH, AOrOBAPUBATHCS APYT C

JPYrOM U T. 11.);

* IpeABUAETH (IIPOTHO3UPOBATH)IOCIEACTBUS KOJJIEKTUBHBIX PEILIEHUI;

* 0pOpMIIATH CBOM MBICIM B YCTHOM M HUCbMEHHOW pedyd C Y4YETOM CBOMX YYEOHBIX H

JKU3HEHHBIX PEUEBBIX CUTYallMi, B TOM 4Kcie ¢ npuMeHeHneM cpeacts UKT;

* IpY HEOOXOJUMOCTH OTCTAaMBaTh CBOK TOYKY 3pEHUs, apryMEHTUpys ee. YuuThbcs

MOATBEPK/IaTh apTyMEHTHI (PaKTaMu;

* B X0JI€ IPEJICTaBJICHMS IPOEKTA YUUTHCS 1aBaTh OLIEHKY €0 pe3yJIbTaToB;

* IOHUMAaTh IPUYMHBI CBOET0 HEeyCIleXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 3TOM CUTYaIUH.
IIpeomemmnuie:

* Mpejnoaarath Kakas HHQoOpMalus HyKHa;

* 0TOMpaTh HEOOXOAMMBIE CIIOBApH, SHIUKIIONEIUH, CIPABOUYHUKH, YJIEKTPOHHbIE TUCKU;

* COTOCTABIAThH U OTOMPATh HHPOPMAIIHIO, TOTYUCHHYIO U3 Pa3IMYHBIX UCTOYHUKOB (CIOBApH,

SHIMKJIONEUH, CIPABOYHHUKH, IEKTPOHHBIE IUCKHU, ceTh MHTEpHET);

* BEIOMpATh OCHOBAHMS JIJIsl CPAaBHEHUS, KJIaCCU(DUKAIINN OOBEKTOB;

* YCTAQHaBJIMBAaTh aHAJIOTMH U IPUYMHHO-CIICJICTBEHHBIE CBSI3H;

* BBICTPAMBATh JIOTHYECKYIO LIETIb PACCYKICHHM;

* IPEICTaBIATh MH(GOPMALMIO B BUAE TAOJIUL, CXEM, ONOPHOIO KOHCIEKTa, B TOM YHCIE C

npumenennem cpeacts UKT.

®opMBbI 1 METObI KOHTPOJIS.

Bxogsammii  KOHTpOJIB—ONpENEICHUE YpPOBHS 3HAaHUM, YMEHHUH, HAaBBIKOB B BHJE
Oecel1, MPaKTUYECKUX pabOT, BUKTOPUH, UTP.

[TpoMeXyTOUHBI KOHTPOJIh: KOJUICKTHBHBIA aHAN3 KaXKIOW BBITOJIHEHHOW pabOThl H
caMOaHaJIu3 ;IIPOBEpKa 3HAHUM, yMEHUIl, HaBBIKOB B X0J1€ Oece/ibl.

WTOrOBBI KOHTpPOJIb: TPE3EHTAllUd TBOPYECKUX U  HUCCIIEJOBATENLCKUX paboT,
ydacTH€ B BBICTaBKaxX M MEPONPUATHIX, y4acTHE B KOHKypCax MCCIIEN0BATEIbCKUX padoT B
IIKOJIbHOM HAay4YHOM OOILECTBE, HKOJIOTHYecKOM obmecTBe. Dopmbl MOJIBEACHHUS HTOTOB
peanusanuy NporpaMmsl.

* MtoroBblie BEICTaBKU TBOPUECKUX PadoOT;
* [TopTdoano u npe3eHTauu ¢ UCIeA0BATENbCKON AEATEIbHOCTH;
* YyacTue B KOHKypcax HCCIeA0BaTENbCKUX PadoT;

YueOublii JIaH

| N | HasBauue Tem | Konuuectso 4acos | ®opma




/i BCETO Teopus MpakTHKa | KOHTPOJIS
1 XuMHs HayKa O BeIlecTBax U | 5 4 1 TectupoBanue
UX TPEBPAILCHUAX

2 BemecTBa Bokpyr Hac 25 18 7 Bukropuna
[TpaxTrueckas
pabota

3 UTo MBI Y3HAIIU O XUMUHU 4 2 2 [IpakTryeckas
pabota

KasennapHo-remaTtuyeckuil njia"

Ne HasBanue pasnenos O06bem yacoB
/o Bcero | B ToMm uncne
4acoB | TEOPUS ] IIpakTuka

1 «XUMHS—HAyKa O BEMIECTBAX U UX MPEBPAIICHUIX)

1.1 XuMmus — Hayka o BemecTBax. Vctopus 1 1 -
Pa3BUTHSI XUMUH. 3HAKOMCTBO C KAOMHETOM
XUMUU.

1.2 | [IpaBuia TeXHUKH 0€30MACHOCTH. 2 1 1
3HaKOMCTBO C 1TaOOPaTOPHBIM
000py1I0BaHUEM.

1.3 | 3nakomcTBO ¢ M pOBOIi TabopaTopueit 1mo 2 1 1
xumuu mo TP.

2 BemectBa Bokpyr Hac

2.1 dusnyeckue cBoMcTBa BeulecTs. YucTole Bemecrsa | 2 1 1
u cMmecd. CriocoOsl pasleneHus — CMecei.
Hcnons3oBanue o0opynoBanuii mo Todke pocta

2.2 | Boma u ee cBoiicTBa 2 1 1

2.3 | PactBOpbl. DK30 M SHAOTEPMHYECKHE  PEaKIUH | 3 2 1
IIPU PACTBOPEHHH BEIIIECTB

24 | Ceun wux cocraB ©W Bunsl. Mcmonp3oBanue | 2 1 1
obopynoBanuii mo Touke pocta

2.5 | Meramisl, KOTOpbIE Hac OKpYXaT. | 2 1 1
Hcnons3oBanue obopynoBanuii mo Touke pocta

2.6 | YkcycHas KucioTta, ee cBoiictBa. Mcmons3zoBanue | 2 1 1
obopynoBanuii mo Touke pocra

2.7 | IlumeBas coma. Vcnoms3oBanue obOopymoBaHuil mo | 1 0,5 0,5
Touke pocta

2.8 | Yaii. Ucropusi, Buapl, 3HadyeHue. Mcmomip3oB| 2 1 1
obopynoBanuii mo Touke pocta

2.9 | Monoko. Hcnons3oBanue o6opynosanuilt no Touke | 2 1 1
pocta

2.10 | Meuto u CMC. Hcnomnws3oBanue o0opymoBaHUi 10 | 3 2 1
Touke pocta

2.11 | BewecrtBa Hamel anteku 1 1
-ATNITEUHBIN HOL 1 1
-3eneHKa WK pacTBOp OPUIUTMAHTOBOM 3€JICHH 1 1
-Ilepexuce Bosiopoaa 1 1
-ACTIUPYH WY CAJTAIIAIIOBAs KHCIIOTA 1 1

3 Yto MBI y3HAIIU O XUMHHU

3.1 [ToaroToBKa MUHU MPOEKTOB. ] 4 ‘ 2 ‘ 2




Copnepxxanue nporpaMmbl
Pazoen 1. «XuMHsi—~HAYKAa 0 BelIeCTBAX U UX NMPeBPalleHUsIX» - 5 4acoB

Xumust win Marus? HeMHOro M3 MCTOpUM XUMHH. AJXUMUS. XUMHS BUepa, CErOfHs, 3aBTpa.
TexHuka 0€30MaCHOCTH B KAOWHETE XHUMHUHU.

JlabopatopHoe obOopynoBaHWe. 3HAKOMCTBO C  pa3JaTOYHBIM  OOOpYJOBaHUEM IS
MPAaKTUYECKUX W JIabopaTtopHbIX paboT. [locyma, e¢ BuIabl W Ha3HaueHHE. PeakTHBBI M HMX
KJIaCCBI.

OOpaieHle C KHUCIIOTaMH, INEIOYaMH, SJIOBUTHIMH BeleCTBAMH. Mepbl TEpPBOW MOMOIIN
MPU XUMUYECKHUX 0)KOTax M OTpaBJICHUSIX. BripaboTka HaBBIKOB 0€30MacHOM padoThI.
JleMoHcTpartys. Y TUBUTEIbHBIC OIBITHI.

Jlabopamopnas paboma 1. 3HAKOMCTBO ¢ 000pPYOBaHUEM JIJIsI TPAKTUICCKUX M JTA00PaATOPHBIX
paoor.

Jlabopamopnas paboma 2. 3HakoOMCTBO ¢ UG POBOI TabopaTopueit mo xumun TP.
[paktuyeckas pabotal. M3ydeHnue Temmeparypbl IUIAMEHU TPU TOPSHUU PA3IUYHBIX BEIIECTB.

Pazoen 2. «BemecTBa BOKPYT Te0s, OLJISIHUCH!» — 25 yacoB

BemectBo, (husznyeckue cBoiictBa BemecTB. OTIMYME YUCTHIX BelIeCTB OT cMmecell. CrocoObl
pasnenenus cmeceil. Boma. MHoroe i Mbl 0 Heit 3HaeM? Bojia u e € cBoricTBa. UTo HEOOBIYHOTO
B Boje? Bona mpecHasi, IMCTWIITMPOBAHHAS,, MUHEPAJIbHASI 1 MOPCKasl.

CniocoObl OYHCTKH BOJBI: OTCTauBaHue, (GUIbTpOBaHUE, 00e33apakBaHUE.

[IpuroroBneHnue BOAHBIX pacTBOPOB. BUbI pacTBOPOB, paCTBOPUMOCTbH. TemIOBbIE SIBICHUS PU
pacTBOpEHUH.

BemectBa roprouune u Heroproune. CTpoeHUE MJIaMEHH.

Caeun, ux coctaB. Duznyeckue cBoiCcTBa mapaduHa M BOCKA.

MerTaisl, KOTOpbIE Hac OKpYykatoT. M3ydeHne pusndeckix cBOWCTB METAJIOB.

Cro0oBBIi YKCYC U YKCyCHast acceHIus. CBOMCTBA YKCYCHON KUCIIOTHI U €€ (U3H0IOTUYECKOTO
Bo3zelicTBue. IIpuMeHeHne yKCyCHOM KUCIIOTBI.

[TuteeBas cona. CBoOMCTBAa U PUMEHEHHE.

Yaii, cocraB, cBOWCTBa, PU3NOIIOTHYECKOE JICHCTBUE HA OPTaHU3M YEIIOBEKA.

Mounoko: cocTaB, IPUMEHEHNE, 3HAYEHNE, BUBL.

Msbuio win Mbuia? OTiaudyre XO34MCTBEHHOTO MbLIa OoT TyasetHoro. lllenmounoil xapakrtep
XO3SIICTBEHHOTO MbLJIA.

CrupanbHble MOPOLIKH U Jpyrue Morolue cpencta. Kakue nopoiku cambie onacHsie. Hago nu
omacaThCs KUIKUX MOIOIIUX CPECTB.

MHuoroo6pa3ue jJeKkapcTBeHHbIX BemlecTB. Kakue jgexapcTBa Mbl OOBIYHO MOXEM BCTPETHUTH B
CBOEH ToMalHel anteuke?

AnTeuHblil o u ero cBoiictsa. Ilouemy lox Hago AepkKaTh B IVIOTHO 3aKYIIOPEHHOM CKIITHKE.
«3eneHKay WIM PacTBOp OpWIUIMAHTOBOrO 3ejeHoro. llepekuch Bomopoaa U TMAPONUPUT.
CaoiicTBa niepeKrcH BOAOPOA.

ACNHMpYH WM alleTWICATMUINIOBAs KHUCIOTa U ero cBoicTBa. OMacHOCTh NMpPU NPUMEHEHUHU
acrypHHa.
Jlabopamoprnaspaboma 1.V3ydyenue cTpoeHue IuiamMeHd. V3yuenue CBOICTBa TUIAMECHH
Pa3JINYHBIX BELIECTB.

[IpakTuueckas pabora 1. Paznenenue cmeceil.
Jlabopamopnas pabomama?2.CBOWCTBA pa3IUYHBIX BUIOB BOJIBI.

[pakTudeckas padora2.OuncTKa BOIBI.
Jlabopamopnas pabomama3. OnpeneneHue TeMIIepaTypbl IUIABICHUS W KPUCTAUIA3AIUU
BELIECTB.




Jlabopamopnas pabomamal V3yuenne pu3ndecKux CBOMCTB METAIIIOB

Jlabopamopnas pabomama6.9K30 1 SHAOTEPMUYECKHAE PEAKIUHU MPH PACTBOPCHHUHU BEUIECTB.
[pakTuueckas paborald. IIpuroToBneHue nepechIeHHOrO PacTBOPA.

Jlabopamopnas paboma7.CBONCTBA YKCYCHOMW KUCJIOTHIL.

[IpakTrueckas pabora4. CpaBHEHHE CBOMCTB YKCYCHOM KHUCIIOTHI Pa3IMYHON KOHIIEHTPAIIUU CO
CBOMCTBaMH HEOPTaHUYIECKUX KHUCIIOT.

Jlabopamoprnasapaboma8.CBOMCTBAa MUTHEBOM COJIBL

Jlabopamopnas paboma 9.CBoiicTBa 4asl.

[pakTudeckas padoras.l3yueHne CBONCTB pa3IUYHBIX COPTOB Yasl.

Jlabopamopras pabomam1(.CBoMCTBa MOJIOKA .

Ipaktudeckas pabotab. OnpeaeneHne NpuMecei B pa3IMyHbIX BUIaX MOJIOKA.

Jlabopamopnas pabomal I .CBOICTBA MbLIA.

[IpakTudeckas pabora7.CpaBHEHHE CBOWMCTB Pa3nUUHBIX cOPTOB MblIa 1 CMC.
Jlabopamoprnaspabomal2. HeoObIYHBIC CBOMCTBA TAKUX OOBIYHBIX 3€JICHKU M HOJIA.
[pakTudeckas padora8. M3yueHue cBOWCTB MEPOKCHIA BOOPOIA.

Jlabopamoprnaspabomal 3. CBOWCTBa acIMpUHA.

[IpakTuueckas pabora 9. VccienoBanue MpUpOAHBIX U MEAUIIMHCKUX TMpPENapaToB HA HAIUYHE
ALETUICAIUIIWIOBON KACIIOTBHI.

Pa3nen 3. «Uto MbI y3HAIH 0 XUMHM ?» — 4 yaca
HOI[FOTOBKa M 3alura MI/IHI/I-HpOGKTOB

YcaoBuii peaau3anuu NporpaMmsl.
1. MarepuanbHO-TeXHHYECKHE YCJIOBHS pealn3aluy MporpaMmMbl
1.ITudposas nabopaTopus no xumuu no Touke pocta
2. Xumudeckas nocyaa
3. PeakTuBsr
4. TTpoekTop
2. Y4yeOHO-MeTOoIMYecKoe ofecrnevyeHne MporpaMmmbl

B cocTtaB yueOHO-METOANYECKOr0 KOMITJIEKTA K POrpaMMe BXOAT:

- yueOHbIE U METONYECKHE TOCOOUS;

XMUMUYECKHE CIIPABOYHUKH;

pa3gaToyHble MaTepuabl (TaOJIUIbI, CXEMbI)

BUJICO- U ayAMOMAaTEepHaJIbl;

KOMITBIOTEPHBIE TIPOTPaMMBI

nudposas nadboparopus TP
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