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Pa3pen 1. KommnieKc 0CHOBHBIX XapaKTepPUCTHK 00pa30BaHUs
1.1. IlosscHUTe/IbHAA 3aMUCKA

HomonHutenbHass — obijeoOpa3oBaTesibHasi — OOljepa3BUBarolljasi  Mporpamma
«3aHUMaTeNlbHasE XMMUS» eCTeCTBEHHOHAyUHOM HamnpaB/e€HHOCTH (CTapTOBBIN
ypOBeHb) pa3paboTaHa Ha OCHOBe HOPMAaTHBHO-TTPABOBBIX JOKYMEHTOB:
1. ®egepanbHOro 3akoHa ot 29.12.2012r. Ne 273-®3 "O6 obpa3zoBaHuH B
Poccuiickol ®@epepauyn’ ¢ U3MeHEeHUsIMY;
2. KoHteriyst pa3BUTHS IOTIOIHUTETLHOTO 06pa3oBanus geteii o 2030 roza,
yTBEP)XAEHHOU pacrnopsbkeHreM IIpaButensctBa Poccurickor ®epeparuu ot 31
Mapra 2022 1. Ne 678-p;
3. «IlopsiioK OopraHMW3alii U OCYIIeCTB/IeHHsT 0O6pa3oBaTe/IbHOM [eATeTbHOCTH
To
HormoHuTebHBIM 006111e00pa3oBaTebHBIM MporpaMmam» (yTB. MUHHCTEPCTBA
ripocBeltieHys: Poccuiickont @efepauyu ot 27 utosst 2022 r. Ne629);
4. Canurapubix npaBun 2.4. 3648-20 «CaHUTapHO-3MUAEMUOIOTHYECKHEe
TpeboBaHuUs K OpraHu3alldsM BOCITUTAHUS U 00yUueHus1, OT/IbIXa U 03/]0POB/IeHUS
neteid u MoJiofiéxu (yTB. [loctaHoBneHreM ['1aBHOTO roCy/1apCTBEHHOTO Bpaua
Poccutickon ®@epepaiuu ot 28.09.2020 r. Ne 28);
5. ITosto>keHHsT 0 JOTIOTHUTEIBHOM 00111e00pa3oBaTe/ibHOM 0011jepa3BUBaroIIei
rporpamme MyHHIUTaTBHOTO OrOPKETHOTO ob1ieobpa3oBaTeIbHOTO
YUPEeXXeHUs
«Cpennsst obmeo6pa3oBaTenbHast mKoa Ne 1 umenu I'epost CoBetckoro Coro3a
[TaBna ViBanoBrua UnpkuHa r.KamnarHcka CapaToBCKOM 00/1aCcT».

oroHUTebHAsE 00lIjepa3BUBaloljasi TporpaMMa «3aHUMaTe/bHas XUMHS»
ABJIIETCSI MOJUGMHUI[POBAHHOM, UMeeT eCTeCTBEHHO-HayUHYIO HallpaB/IeHHOCTb.

AKTYya/IbHOCTH TIPOrPaMMBl.

XUMHsI — HayuHasl AMCLIMIUIMHA, pa3BUBAIOIasg YMEHHE JIOTMUECKH MbIC/THTh,
BU/IETD

KOJIMUECTBEHHYIO CTOPOHY TMpeaMeTa (BeI|ecTBa) U sIBIEHUH, Jie/laTh BBIBOJBI U
0000111eHMS.

OCOOeHHOCTBIO JJAHHOM TMPOrpaMMbl SIBJIIETCSA TO, UTO B HEM OCYIIeCTB/ISIeTCS
TporeeBTUUeCKasi TOATOTOBKA [/ H3y4eHHWs XUMHM B TIepPCIeKTHBe Ha
TOBBIIIIEHHOM WA YTyOJEHHOM YPOBHSIX, BO3MOXKHOCTb TTO3HAKOMHUTBCS C
BBOJHBIMHU pasfesiaMH; 0O0ydJaroiuecs, KOTOpble TIPOSIBUIM TIOBBIIIEHHbBIN
WHTEepeC K TeM WM WHBIM TéMaM, MOTYT IPH IMOMOII[{ UH/MBU/yalbHOW yueOHO-
HCC/Ie[0BaTe/IbCKOM paboThl 03HAKOMHUTRLCS C MaTepUaioM, KOTOPBI BOOOIIe He
W3y4daeTcs B IIKOJIBHOMN MporpaMMe.

ITegarornueckas 1e1ecoo0pa3HOCTb.

Kak u3BecTHO, XMMUSI CUATAETCS B IIKOJIE OJHUM M3 CaMbIX C/I0XKHBIX MIPeMEeTOB
Y BBI3bIBA€T Y MHOTUX IIKOJbHUKOB HEJOTIOHWUMaHWe W HeNpusiTue C IepBOro
rojia o0yuenusi. Cpej MPUYKUH TAaKOTO BOCMPHUATUS TIpeAiMeTa MOYKHO Ha3BaTh



HeorpaBJaHHO OO/bIIONH 00BEM M 3SK/IEKTUYHOCTh yueOHOro Marepvaia B
IIKOJIbHBIX T[pOrpaMMax, a TakKKe HeJOCTaTOUHYH) MOTHUBALMIO [leTeill K
W3YUeHUI0 XUMUHU.

Kpome Toro, B mocjefHue ro/ibl HAOMOaeTCsl COKpalljeHre 4acoB, OTBOAUMABIX
Ha xumuio. [lasieko He i BceX JeTed XuMusi cTaHeT Oyayiued mpodeccuei,
M03TOMY MHTepeC K TpeAMeTy TMajiaeT, KaK TOJbKO BO3HUKAIOT CJIO’KHOCTU B
TOHMMaHWW TeX WIA WHBIX TeM, TPYJHOCTH B PeIllleHuM 3ajady, MpobseMbl Tpu
npoBeJieHUM JjlabopaTopHbix pabor. IIIKOABHMKKM YacTO CUWTAKT, YTO
XUMUUeCKasi Teopusi cyxa U 3amyTaHa. CoBepilieHHO WHasi TTo3uLusi OpMUDPYeTCs
y pebéHKa Mpy BO3HMKHOBEHHH COOCTBEHHOW 3aMHTEepeCOBAHHOCTH B M3yUeHUH
npegMeTa. JlaHHas obpa3oBaresibHasi TIpOrpaMMa OpPUEHTHPOBaHA Ha TO, YTOObI
VMHTepeC K XUMUU BO3HUK U 3aKpernuicsi 6aroaps UCTI0b30BaHUI0 B 00yUueHu!
VICC/IeJ0BATe/IbCKOTO MOAX0/1a, MPU KOTOPOM J€TU TMOCTUTal0T MpeiMeT XUMUU
yepe3 cobcTBeHHOe yueOHOe nccnefoBaHue. Takoi

TIOJIXO/1, TI03BOJIsIeT 00yUaroMMCsl He TOJIbKO OCBOMTh TIOHSITUMHBIN arrapar u
3alIOMHUTb HEKOTOpble BakHble (DakThl, HO W TOJYUUTb HABBIKU TPOBEEHUS
CaMOCTOSITEJILHOTO ~ WCC/IeZIOBAHUs, KOTOpble MOTYT OBbITb TI0/Ie3HBI  [Jis
rocsieflyroiell camopeanu3aliud B 000N JApyroit ob6sactd yuebHOW U B
OyayiieM npodeccuoHanbHOW [JesiTe/IbHOCTU. Mcxofs M3 Takoro MoAxofa, B
LeHTp  oOyyeHWss 1O  JaHHOW  TIporpaMMe  CTaBATCS  pa3BUTHE
eCTeCTBeHHOHAayYHOT0 MMPOBO33DeHMs UM OBJIaJileHHe UCC/iefloBaHHeM Kak
METO/IOM HayuyHOro To3HaHus. [103TOMy Ha 3aHATUSX O0/bllioe BHHUMaHHe
OTBOZMTCS MPaKTHUeCKUM paboTaM pa3HbIX BUJIOB, MPUUYEM 3HAUMTETbHOE BpeMsi
yZenseTcss TPOBeAEeHUI0 CAMOCTOSTETbHBIX MCC/IeJOBaHUNA 110 BbIOpAHHBIM
TeMaMm.  HacbIlleHHOCTh ~ HAuaAbHOrO  Mepuoja  HM3y4YeHUs  XHMMHU
JIeMOHCTPALIMOHHBIMU OIbITAMU CTUMYJUDPYET WHTEpeC K XUMHM U >KejlaHue
M3yyaTh 3Ty HayKy. IIporpamMma BbICTpOEHa Tak, UTO B JajbHeilllleM BHUMaHHe
JieTeld Ha 3aHSATHSIX HalpaB/IeHO Ha BBITIOJIHEHUE OITbITa, M3yueHue, HaOJIojeHe
1 (UKCAIMIO0 ero pe3yJbTaToB BO BCeX MOAPOOHOCTSX. B 3TOM ciiydae puémsl u
JIeNCTBUST BOCTIPUHUMAIOTCS 00yJaroIMMHUCs He KaK BOJIIeOHble MaHUMYJISILIUM,
a Kak 3aHMMare/bHasi He0OX0AUMOCTh, 6e3 KOTOpOli HEBO3MOKHO OCYIL|eCTBUTh
CTOJIb TIPUBJIEKaTe/bHbIE [/ HUX XUMHUYeCcKre TpeBpallleHusl.

HoBu3Ha ripe/jjiaraeMou nporpaMmsl B ee peanu3auuu B 1O «Touka pocta» C

HCTI0/Th30BaHHEM COBpeMeHHOTr0 060pyZi0BaHs ¥ MaTepHasoB.

Anpecar nporpamMmmsl.

[TporpaMMa opreHTHpOBaHa Ha Bo3pacT oOyuarormumxcsi 14-17 jiet.

g oOydyeHWss TPUHUMAIOTCS BCe JKe/aroljde, UYTO JaéT BO3MOKHOCTD
3aHMMaThCH C

pa3sHOOOpa3HbLIMH KaTeropusiMd JleTel: OJapéHHbIMHM, JeTbMU U3 TPYIII
COLIMA/TbHOTO PUCKA, eTbMH M3 CeMel C HU3KUM COLMaJbHO-3KOHOMUYECKUM
cratrycoMm, a Takxke jgetd c OB3. Ilpu pa3paboTke [AaHHOI TMpOrpaMMbl
YUWTBIBA/IMCh BO3PACTHbIE TICHUXOJ0THUYEeCKMe OCO0EHHOCTH JeTell JaHHOTO
BO3pacTa, Ticuxodu3nueckie OCOOEHHOCTHM pa3BUTUS UM oOpa3oBaresbHbIe
notpebHoCTH feTeit ¢ OB3.



O0beM mporpamMmel: 108 yacos

CpoK peamu3anuMIporpaMmsl: 1roz

KosmmuecTBo o0yuaromuxcs B rpymme: 10-12 yeoBek

Pexxuim 3aHsTHM: 3 pa3a B Hefe/n0 1o 1 yacy U mo2yaca B COOTBETCTBUM C
pacrivicaHyem.

@dopma o0yueHus: OyHasi, BO3MOXKHa C ripuMeHeHreM J1OT

OcoGeHHocTH Habopa B rpynmy: MPUHUMAIOTCS BCe >Kejarolue [eTH C
corJiacusi poguTesieli (3aKOHHBIX Mpe/ICTaBUTeNel )

AjapecaT nporpamMMbl: o0yuaroiyecs B Bo3pacte 14-17 jer.

Bo3pactHbie oco0eHHOCTH:[IporpaMMa yuuThIBaeT BO3PACTHbIE OCOOEHHOCTH,
noTpeOHOCTH  [leTeild B TBOpPUeCKOM camopeanu3aljud, TpeAycMaTpUBaeT
COBMECTHYIO KOJJIEKTUBHYIO [esiTe/IbHOCTb, (DPOHTA/IbHbIE U WHAUBUAYaIbHbIE
dopmbl  paboThl, TeopeTWUeCKWe U TMpaKTUUeCKWe 3aHATUs, JIKCKYPCHUH,
IIPOEKTHO-UCCJIe0BaTe/IbCKYH0 [esATe/IbHOCTD.

dopma o0yueHMsi — OuUHas, ay/JWTOpPHbIe, BHeayAUTOPHbIe (IKCKYDPCHUH,
npakTUueckue paboThbl), TeOpeTHUYeCKUe U MpaKTUUeCKUe 3aHSITHSI.

dopMa opraHu3anuu 3aHATHM. B nporpamme 3(dekTUBHO coueTaroTCs
VHAVBU/Iya/bHbIe, TPYIITIOBbIe ¥ KOJIJIEKTUBHBIE (DOPMbI pabOTHI.

O0BbeM U CPOK OCBOEHHSI MPOrPaMMbI, PeXXHUM 3aHATHH. [IpOZ0/HKUTETEHOCTD
yuebHOro rosa — 36 yuebHbIX Hefenb, Harpy3ka 3 yaca B Hegemo ((Bcero 108
yaca B roj).

3aHSTHS POBOASTCS C MOCTOSIHHOW CMEHOU J1eSITeTbHOCTH.

[Tpoucxoaut yriayOsieHHe TIOyYeHHbIX 3HAHWM T10 XWMHWUA C aKIeHTOM Ha
roTyueHue

HaBBIKOB CaMOCTOSITe/IbHOM HCCeloBaTe/bCcKoi paboTel. Popma 3aHATHHN
rpeJlycMaTpuMBaeT COYeTaHWe TeOpeTUUeCKOM 4YaCcTh C  [ocaedyrolen
MPAaKTUYEeCKOM TMPOBEPKOU U 3aKperyieHWeM TMOJIyYeHHbIX 3HaHUKW NyTéM
TIPOBe/IeHUsT pa3/IMYHbIX OMBITOB Ha 0a3e XUMUUECKOM labopaTopum.

Cpok peanu3ainyu nporpaMmsli-1 rog.

1.2. ITlesn u 3ajauM NPOrpamMmal

Iesb nmporpamMmsel — siBJisieTCsl HOPMHUPOBAHUE Y YUAII[UXCSI TTyOOKOTO U
yCTOMUMBOTO WMHTEepeca K MHPY Bel[eCTB U XHMHYECKHUX TIpeBpallleHuH,
nproOpeTeHre HEOOXOAWMBIX TIPAKTUUECKWX YMEHHHW W  HaBBIKOB I10
nmabopaToOpHOM TeXHHKe; CO3/laHHe YC/IOBUUN sl PACKpPBLITUS POMA XUMHHU Kak
UHTETPUPYIOIIe HayKM  eCTeCTBEHHOTO IWK/Ia, WMelollell  OrpoMHoe
TIPUKJIaJHOE 1 Bajie0JIOrMUeCcKoe 3HaUeHue.

3ajaun:

Ooyuarowjue:

1.Jate TmipescTaBieHre 00 OCHOBHBIX TIOHATHSX HEOPraHUUeCKOW XUMUU —
aToMax, MOHaX U MOJIeKy/ax; O KiaacCh(UKaIMi HeopraHUuuecKux COeJnHeHUN
Ha KUC/IOTBHI,



OCHOBaHUS U COJIY;

2.00yunTh OCHOBAM TPaKTUUYeCKOW XUMHUU: aHANN3y U CUHTe3Y;

3.HayuuTh TIpUHIIAIIAM U METO/UKe TIPOBeZieHUsI MCC/efoBaTebCKOW pabOoThI;

00yunTh paboTe ¢ XUMUUECKUMU PeaKTUBaMH U TTpUOOpaMu, TIPOBeZIEHUIO

TIPOCTeNIIMX 1abopaTOpPHBIX oOrepalydii: HarpeB, TeperoHkKa, SKCTpPaKI[us,

(bunbTpOBaHUe, B3BEIIMBAHUE U T.[1.;

4.03HaKOMUTh C TPOUCXOXKJEHWEeM U  pa3BUTUEM XUMHUH, HCTOpUel

TIPOUCXOKeHUS] XUMUYECKUX CUMBOJIOB, TEDMUHOB, MTOHSTHH;

5.1103HaKOMUTB CO CTAPUHHBIMU KCIIEPUMEHTaMU;

6.Hayuntb camoCTOATEe/IBHO HaMmeuyaTb 3ajayy, CTaBUTb SKCIIEPUMEHT |

OOBSICHSITH €ro pe3yJbTar.

7.IToTOTOBUTH K U3yUeHHIO0 XUMUU Ha TIOBBIIIIEHHOM WX yTTyO/JIEHHOM YPOBHE.

Pa3BuBawinue:

Pa3Buth Hab/MOAAaTeNbHOCTE W WCCIeI0BaTeIbCKUM WUHTEpPeC K TPUPOAHBIM

SIBJIEHUSIM;

Pa3Buth y oOyuaroluxcsa UWHTepeC K TI03HAaHWIO, K TIPOBEJEHHIO

CaMOCTOSITe/TbHbIX UCC/IeJOBaHU;

Pa3BuTh aKKypaTHOCTb, BHUMaTe/bHOCTb, CTPOTOCTh B CO0JTI0/IleHnH TpeboBaHUM

TeXHHKHU 0e30I1aCHOCTH;

BripaboTaTh niepBoHavaibHble HaBbIKK PabOThI CO CTelMalTbHOM TMTepaTypoi;

CdopmupoBaTh W pa3BUTh TOJOXKUTEIbHYIO MOTHUBALMIO K JajbHeUIIeMy

W3YUEHUIO eCTeCTBEHHBIX HayK;

Pa3BUTH MO3HaBaTe/NbHYIO ¥ TBOPUYECKYH0 aKTUBHOCT;

Pa3BuTh 3CTeTUUECKOE BOCIIPUSITHE CTPYKTYPhI, (HOPMYJT XUMUUECKUX

3JIEMEHTOB, pe3y/ibTaTa COOCTBEeHHOM /leATeTbHOCTH.

Bocnurare/bHble:

BOCIIUTATh KOJ/UIEKTUBU3M; MNPABU/IbHBIN MOAXO0/ K OPraHU3aliii CBOETo [IOCYTa;
yOeXXIEHHOCTh B TI03HABA€MOCTU OKPY)KAIOIIero MUpa ¥ HeoOXOAUMOCTH

9KO0JIOTUYECKH TPAMOTHOTO OTHOIIIEHHS K Cpejie OOHUTaHMSI.

1.3. Illmanupyemsbie pe3y/bTaThbl

[Tporpamma obecrieuriBaeT AOCTHXKEHUE CeYIOIINX Pe3y/IbTaTOB OCBOEHUN
TIPOrpaMMbI [IOTIOJTHUTETbHOTO0 00pa30BaHus:

JINUHOCTHBIE:

CdhopMHUpPOBaHHOCTH OTBETCTBEHHOT'O OTHOIIIEHUS K YUeHHUI0, TOTOBHOCTh U
CTIOCOOHOCTH, 00yYaroOIMXCS K CaMOPa3BUTHIO M caMOOOpa30BaHUIO HAa OCHOBE
MOTHBAI[MA K O0yueHHI0 W TT03HAHMIO, BLIOOPY AanbHeHIero oOpa3oBaHUs Ha
Ga3e OpHMEHTHUPOBKU B MHpe Tpodeccuii ¥ nmpodecCuoHaMbHBIX TPeANIOUTeHUH,
OCO3HAaHHOMY TIOCTPOEHHIO0 WHAWBHAya/lbHOM 0oOpa3oBaTenbHON TPaeKTOpUU C
YUETOM YCTOWUMBBIX TI03HABATE/TbHBIX HHTEPECOB;

CdhopMHUPOBAHHOCTH 116JIOCTHOTO MUPOBO33pEHHUS], COOTBETCTBYIOIIIETO
COBpEMEHHOMY YPOBHIO Pa3BUTHS HayKH U 0OIIeCTBEHHOM MPaKTHKM;



CdhopMHUpOBaHHOCTh KOMMYHHUKATHBHON KOMITETEHTHOCTH B OOIIIeHUH U
COTPYJHHUYECTBE CO  CBEPCTHUKaMW, CTapIIMMA W MAQJIIMMH, B
oOpa3oBaTe/ibHOM, OOILeCTBEHHO T[I0JIe3HOM, yueOHO- HCCI/Ie[joBaTeIbCKOM,
TBOPUYECKOM U APYTUX BUAAX JeSTeTbHOCTH;

YMeHMe SICHO, TOUHO, FPAMOTHO H3/laraTh CBOM MBIC/IA B YCTHOW ¥ MUCbMEHHOM
peud, MOHUMaTh CMBIC/ TIOCTAaB/IEHHOW 3a/lauM, BLICTpAaWBaTh apryMeHTal[HIo,
TIPUBO/IUTH MIPUMEPHI U KOHTPIIPUMEPBI;

[IpencTaBieHre 0 XUMUUECKON Hayke Kak cdepe uesioBeUeCcKoi JesiTe/IbHOCTH,
00 3Tarnax eé pa3BUTHS, O €6 3HAUMMOCTH /IJIsl Pa3BUTUSI LIMBU/TH3aLIWY;
KpUTUUHOCTb MBIILIJIEHUS], yMeHHe pacTio3HaBaTh JIOTHUeCKH HEKOPPEeKTHbIe
BbICKA3bIBaHUS, OT/MUYaTh TUIOTe3y OT (akTa, KPeaTWBHOCTh MBbIIIUIEHHS,
VHUIMATUBa, HAXOJUMBOCTb, aKTUBHOCTb TIPH PeIlleHUH JKCIIePUMeHTaTbHBIX U
PacuéTHBIX 3a/ay;

YMeHre KOHTDPOJIMPOBaTh IPOLIECC U Pe3y/bTaT yueOHOW HCC/ief0BaTeTbCKOM
JesITe/IbHOCTH;

CriocoOHOCTh K SMOLIMOHA/IbHOMY BOCTIPHSATHIO XUMHUUECKUX 00BHEKTOB, 3a/ay,
pellleHU, pacCy K/|eHUH.

MeTtanpeaMeTHbIe:

yMeHHe CaMOCTOSATebHO IIJIAHUPOBAaTh aJbTePHATUBHBIE TYTH [JOCTYIKEHHS
1jeJied, 0CO3HAaHHO BbIOWpaTh Haubosiee 3GhdeKTHBHBIE CIIOCOOBI pereHust
yueOHBIX U M03HaBaTeIbHbIX 3a/1ay;

yMeHUe OCYIIeCTB/ISITh KOHTPOJIb IO pe3y/bTaTy W Mo croco0y AelcTBUS Ha
yPOBHE MPOU3BOJILHOTO BHUMaHUsI U BHOCUTh HeOOXOIMMbie KOPPEKTHUBBI;
yMeHUe aZieKBaTHO OI[eHWBaTh MPaBUIBHOCTh WX OIIMO0OYHOCTD BBITIOTHEHUS
yueOHOM 3a/jaun, eé 00BEKTUBHYIO TPYAHOCTh M COOCTBEHHbIE BO3MOYKHOCTU €8
pelleHus;

0CO3HAHHOe BJlafieHHe JIOTUUeCKUMU JeNCTBUSMU OTpe/ie/IeHUsl TIOHSATHM,
000011IeHus,  YCTaHOBJIEHWsI  aHa/JIOTHH,  KIacCUPUKAlUM HAa  OCHOBe
CaMOCTOSITEJILHOTO ~ BbIOOpAa  OCHOBAaHMM W KPUTEPHEB,  YCTAHOBJIEHUS
PO/IOBH/IOBBIX CBSI3€l;

yMeHHe yCTaHaB/IMBaTh IPUUHUHHO-C/Ie/[CTBEHHBIE CBS3H; CTPOUTD JIOTHUECKOe
paccyx/eHre, yMo3akitoueHue (MHAYKTUBHOe, JeyKTUBHOe U T0 aHa/JoTuu) U
BBLIBO/IbI;

yMeHue CO37iaBaTh, IPUMEHSTh U TIpeoOpa30BbIBaTh 3HAKOBO-CHMBOJIbHbBIE
CpeJCTBa, MOZIeJIA ¥ CXeMBI [IjIsl pellieHrst yueOHBIX U T03HaBaTeIbHbIX 3a/1ay;
yMeHWe  OpraHu30BbIBaTh  yueOHOe  COTPYAHMUECTBO U  COBMECTHYIO
JesiITeJIbHOCTh C yUWTeleM W CBePCTHHUKAMU: OTIpe/ie/isiTh 1[e/h, pacTipe/esieHre
GyHKI[MM ¥ poJieli y4aCTHUKOB, B3auUMO/IeHCTBHE U 001re crioco0bl paboThi;
yMeHue paboTaTthb B rpyTime:

HaXoZUThb 0OIriee pellleHHe W pa3pelaTh KOH(MIMKTHI Ha OCHOBE COTJIACOBaHUS
MO3WI[MM W yuyéTa WHTEPecoB; C/IyliaTb MapTHEpa; (opMY/IHMpOBaTh,
apryMeHTHPOBAaTh U OTCTaUBaTh CBOE MHEHHE;

chOpMHPOBAHHOCTh YueOHOM U 00111e110/1b30BaTe/TbCKOM KOMITeTEHTHOCTH B



obmacTi WCTo/b30BaHusl WHGOPMAIMOHHO-KOMMYHHKALIMOHHBIX ~ TeXHOJIOTHH
(MKT- KOMOEeTeHTHOCTH);

TiepBOHAva/IbHBIe TIPe/ICTaBIeHNs 00 Hesx U 0 MeToZiaX XUMUU Kak 00
yHUBepPCa/lbHOM sI3bIKe HayKU U TeXHUKH, O CPeJICTBe MO/ie/IMPOBaHUs sIBJIeHUMN U
TMPOLIECCOB;

yMeHHe BUIeTb XHMUUECKYI0 3a/lauy B KOHTEKCTe IIPOO/eMHOM CUTyallud B
JPYTUX TUCLIATITMHAX, B OKPY>KaloITlel »KU3HM;

yMeHUe HaxOJuTh B pa3/IMUHbIX HCTOUHMKAX UH(OPMaLUI0, He0OX0AUMYHO AJist
pellieHus XMMHYeCcKuX TpobsieM, W TIpe/CTaB/sATh €€ B TIOHATHOU (QopMme;
MPUHUMATh peIlleHHe B YCJIOBUSX HEIMOMHOM M HW30BITOYHOM, TOUHOM U
BepOSITHOCTHOM MH(OpMal[1K;

yMeHue TIOHMMaTb W WCIO/b30BaTh XUMUYECKHWe CpeJiCTBa HarJisiIHOCTH
(Mozeny, 4epTeXd, CXemMbl W [p.) [/ WUIOCTPALUM, WHTepIpeTaluy,
aprymeHTal[uy;

yMeHUe BbIIBUTATh TUITOTE3bI TIPY peIlleHnH yueOHbBIX 3a/layu ¥ [TOHUMAaTh
He00X0JUMOCTD WX TTPOBEPKY;

yMeHWe TIpUMEHSITb WH/JYKTHBHbIE W JeJyKTHBHBIE CIIOCOOBI pacCyKIeHUH,
BU/IeTh Pa3/IMUHble CTPATeryuy peleHus 3ajiay;

TOHMMaHHe CYITHOCTH aJTOPUTMHUYECKUX TIPeANUCaHUM U yMeHHe [eHCTBOBaTh
B COOTBETCTBUM C TPEJ/I0KEHHbIM aJIfOPUTMOM; YMeHHe CaMOCTOSITE/IbHO
CTaBUTH 1ieJd, BbIOWpaThb W CO3/laBaTh aJrOPUTMbI /s pellieHus yueOHBIX
XUMHYECKHX Mpo0/ieM;

yMeHHe [JIaHUPOBaTb M OCYLeCTBJISITb [1eATe/JbHOCTb, HaripaB/IeHHYH Ha
pellieHUe 3a/lau MCCIe0BaTe/IbCKOT0 XapaKTepa.

IIpegmetHsble:

yMeHue paboTaTh C XUMHUUECKUM TeKCTOM (CTPYKTYpPUpPOBaHUe, W3B/ieUeHHe
HeoOxoauMoN WHGOpPMAI[MH), TOYHO W TPaMOTHO BBIpa)KaTb CBOM MBIC/IA B
YCTHOM U TMChbMEHHOM peud, TpUMeHsis XUMUUeCKYH) TEepPMUHOJIOTHIO U
CUMBO/IMKY,  HWCIIO/Mb30BaTh  pa3/MuHble  s3bIKK  XUMUU  (C/IOBECHBIH,
CUMBO/IMUECKUM, rpaduyeckuii), O00OCHOBLIBaTb  CYXK/€HHs, TIPOBOJUTH
K/laccrUKal[yio, 0Ka3biBaTb XUMHUUECKHE YTBEP)K/IeHHSI;

BjafieHde 0a30BbIM TOHATUMHBIM amfapaToM: WMeTb I[Ipe/iCTaB/ieHre O
XUMUYECKOM 3JjieMeHTe, B/afleHWe CHUMBOJIbHBIM $SI3bIKOM XWMHWH, 3HaHHe
XUMHUeCKUX hopmyJi;

yMeHUe BBITIOJTHAThH pacuéTHble rpeobpa3oBaHus GopMyJi, MPUMEHSITh UX AJIs
pelilieHus1 yueOHbIX XMMUUeCKUX 3a7lau U 3a7lau, BO3HUKAIOIUX B CMEKHBIX
yueOHBIX TIpeZiMeTax;

yMeHUe T0J1b30BaThCsl XUMUUeCKUMU (hOpMy/iaMy M CaMOCTOSITe/TbHO COCTaBJISATh
dhopMyJIbl 3aBUCUMOCTEH MeXKy BeTMUMHAaM{ Ha OCHOBe 0000II[eHHSI YaCTHBIX
C/Ty4yaeB Y 5KCIIePUMEHTAa;

yMeHHe pelllaTh 3a/lauM 10 ypaBHeHUsIM U (hopmyJ/iaM, TIPUMEHSITh TI0/TydeHHbIe
yMeHUs i pellieHust 3aJjau U3 XUMHUU, CME)KHBIX TpeZIMeTOB, MPaKTUKY;
OBJlafieHUe CUCTeMOU (PYHKIIMOHA/IbHBIX TTOHSATHUM, (DYHKI[MOHATBLHBIM SI3bIKOM U



CUMBOJIMKOM, yMeHUe CTPOUTh IPaMKA 3aBUCUMOCTU BeTWUUH, OMMUCHIBATh KX
CBOMCTBA, WCIOMb30BaTh (YyHKIMOHAIbHO-Tpauueckue TMpeACcTaBAeHUs [/t
OMMCaHWS U aHa/IM3a XMMUUECKUX 3a/lau U peaslbHbIX 3aBUCUMOCTEM;

OBJIaZieHre OCHOBHBIMH CrIoco6aMu TIpe/ICTaB/IeHUsI ¥ aHa/l3a CTaTUCTUUECKUX
JJaHHBIX; YMeHHe MPOrHO3MPOBaTh OTKPHITHE HOBBIX Bell[eCTB;

yMeHHe MPUMEeHSITb U3yUeHHble MIOHSTUS, Pe3y/IbTaTbl U MeTO/IbI IPY pellleHur
3a/jay U3 pa3/IMUHbIX pa3/le/ioB Kypca, B TOM YKCJ/Ie 3a/lay, He CBOJALIMXCS K
Herocpe/ICTBeHHOMY NTPUMEHEHUIO W3BECTHBIX arOPUTMOB.

1.4. Copepxanue nporpammsl (108u.)

Y4yeOHBIN IVIAH

Ne HasBanue pasjeina Ko | I3 Hux DopmMbl
Pa Ja- | Teo | IIpa | arTrecTanuu/KOHT
3qe BO | pusi | KTH poJiA
Ja 4ya Ka
co
B
1 BBejenue. 3 1 2 Wrpa 1o TexHuke
6e3oracHoCTU
2 | [IpegmeT XUMHH 12 |3 9 Tabnuiia,
OTpaykaroLias
KJ1aCcCU(UKaLUIO
BellleCTB; CITUCOK
PEeaKkTUBOB,
HEeCOBMECTUMBIX
J1S1 XpaHeHUsI
BukToprHa
3 | XumMHnuyecKue peakijuu. 6 2 4 BrinosniHeHue
MPaKTUYeCKUX
3a/laHuM
JTabopaTopHbIit
MPaKTUKYM
4 | CoBpeMeHHOeE 3 1 2 TectupoBaHue
JsaboparopHoe
o0opy/oBaHue.
5 PaboTa c razammu. 6 |2 4 YcTHBIN ompoc
JIabopaTOpHbIit
MPaKTUKYM
6 | UcTopus xumuu 3 1 2 KoHdepeH1us
7 |Pabora ¢ pacrBopamu. |12 |3 9 YcTHBIM OMIpOC
Bopa JlabopaTopHbIii




MPaKTUKYM

XuMHs BOKPYI Hac

Bukropuna
BbICTaBKa
PUCYHKOB

MeTta/nasl 1 UX coeguHeHUusA

BukTopuHa
JlTabopaTopHbIN
MPAKTUKyM

10

J/IeKTPOXUMHMS

BukTropuHa
Pemienne
MPaKTUYeCKUX

3a7a4

11

Kene3o

JlabopaTopHbIii
MPaKTUKyM
BrimosHeHue
MpaKTAUeCKHUX
3a/laHuk

12

HeMmeTtannbl.

JTabopaTopHbIit
MPaKTUKyM
TectupoBaHue
BrinonHeHue
MpaKTAYECKUX
3alaHUN

13

I'eneTnueckast
HeOpraHu4yeckKmx
COoeJUHEeHHH.

CBA3b

OdopmneHHas
rpaKkTUyeckKasl
paborTa,
ripe3eHTalusl.

14

MHoroo6pa3ue
OpraHUYecKHX COeJUHEHHIA.

12

Bukropuna
BrinonHeHue
MpaKTAYECKUX
3a/laHUN
Perienne
TPeHUPOBOYHBIX
yIIpayKHEeHUH

15

AHA/IN3 U OYUCTKA.

Brimmondedue
MpaKTAUeCKHUX
3a/laHuH

16

IMoaroroBka
HCC/Ie0BaTe/TbCKOU
paborbl H yuacTHe B
KoH(epeHIUn

OdopmneHHas
TIpaKTHYecKas
pabora,
Tpe3eHTaLys

17

HUTorosoe 3ausaTHE

TectrpoBaHue

HToro

10

32

76




Pa3znen 1. BBegenue.

Tema 1.1. CodecepoBanme c JerbMH. BBogHOE 3aHATHE.

BbIsicHeHWe HWCXOAHBIX TIpe/ICTAaB/eHUM O TpeaMeTe XUMHM U o0jactu eé
npuMeHeHrs. TexHrKa 6e30macHOCTH. 3HAKOMCTBO C rpynmoi. Paccka3 o
COJIep’KaHUM TMPOrpaMMbl TIepBOro rozsia obOyuenus. IlpaBwia moBeJeHUS B
nabopatopum.

IIpakTHyeckasa d4acTb. TexHWKa Oe3omacHOCTU B paboTe C XUMHUECKUMH
peakTUBaMHU, 371eKTPONprubopaMy ¥ HarpeBaTe/lbHBIMU NTPUOOpaMHU.

Pa3pen 2. Ilpeagmer xXumMum.

Tema 2.1. IloHaTtusa: aTom, MosekyJa, 371eMeHT. lllapocTep)kHeBass MoOJeJsib
MOJIeKyJibl. BelllectBa BOKpPYr Hac. BO3HUKHOBeHUe U pa3BUTHE TeOpeTUYeCKUX
rpe/icTaB/ieHU 0 BemlectBe. CTUXUM APUCTOTeNS M aTOMUCTUKA JleMOKpuTa.
Pa3BuTHe aTOMUCTAUECKUX TIpecTaB/ieHnd B Tpygax P. bowns u k. lanbToHa.
3aKOH IMOCTOSTHCTBA COCTaBa BellecCTB.

I[IpakTHueckass 4YacTb. 3HAaKOMCTBO C KOJUIEKI[Med XWMHWYECKHUX BeIeCTB.
[TocTpoeHue Mozesiet MOJIeKYJT pa3HbIX BellleCTB.

Tema 2.2. dusnueckue U XUMHUecKue siBJieHUs. SIBneHus ¢usnuyeckue U
xuMuyeckue. ['opeHue ceeun. M3yuyeHuve peakliuv rOpeHUsI.

IIpakTnueckasa uacrtb. [lnaBneHve mnapaduHa. W3roToB/eHWe CBe4Yd U3
napadvHa WM Mbljia. ATXUMUS («30/I0TOM TOXKAb» W TTUPUTBHI).

Tema 2.3. UncTble BelljeCTBa U CMeCH.

[TpupoaHbie cMecu — BO3AYX, He(Th, MUHepasbl. VI3yueHue KOJIIeKLIUM.
IIpakTHyeckasa uyactb. [IpaBuia paboTel C Becamu. B3BemuBaHuUe,
TPUTOTOBJIEHWE CMecel MeTa/ula U HeMeTasna. PaszeneHve cmecer. OuuncTka
Bell|eCTB, [epeKpUucTasm3aLys.

IIpakTHueckas yacTtb. OMNbITHI IO pa3/e/ieHUI0 CMeCcel.

TeMma 2.4. 3aK0H COXpaHeHUs MacCChbl.

Xumurueckas peakljusi Kak OTpaKeHHe 3aKOHa COXPaHeHUsT MacCChl.
ITIpakTHueckas yacThb. IIpurorosnenue cmecu Jlemepu.

Pa3pen 3. XuMuueckue peakijuu.

Tema 3.1. TloHaTHe 0 XWMHYECKOM B3aWMOJENCTBHMM BellecTB. [Ipu3Haku
XUMUUeCKUX peakuuii. HabstojeHre MprU3HaKOB XMMUUECKOM peakLUu.

Tema 3.2. [IpuHIUIBI rpadUUecKoro OTOOpaXkKeHUsT peakiuil. XUMHYecKHe
ypaBHeHUs.

IIpakTueckasa u4acTtb. [IpoBeleHMe TIPOCTEUIIMX OIBITOB, BbISBIEHUE U
onucaHue

0COOEeHHOCTeM MPOTeKAHUST Pa3/IMUHBIX PeaKI[Hi.

Pa3pen 4. CoBpeMeHHOe j1labopaTopHoe 000py/j0BaHHeE.

[TpuHiMnel paboThl 000PYJOBAaHUS XWUMUUECKOM sabopaTopyi: MarHUTHbBIE
MeIIla/IKi; BeChl MeXaHWuecKue jabopaTopHble, TOPCHOHHBIE, aHATMTUUECKUE,;
BBITSDKHOU LIKa(; MyQenbHasi meyb.

I[IpakTuyeckasa d4acTb. lVcronk3oBaHue o00OpyJOBaHUSI [IJI1 TIPOBeJeHUs
naboparopHbeix paboT. Pabora c 1eHTpUdyrod, MUKPOCKOINOM, MarHUTHOM
MelLLaIKOW.



Pa3pen 5. Padora c razammu.

Tema 5.1. Pazputue xvmuu. Oneitel k. [lpuctan, K.-B. [leene. «JlecHou ra3»
U CIIOCOOBI «y/TyUllIeHuUsI» BO3ZyXa.

IIpakTHueckasa yactb. OnbiTel ¢ CO, u O,. TexHuka 6e30macHOCTH TIpu paboTe
C rasaMu.

Tema 5.2. Bogopos, kuciopo/i, ammuak. [ToHsiThe 4iCcTOThI ras3a. ['pemyunii ras.
[1noTHOCTB rasa.

IIpakTueckasa uyactb. [lonyueHne BOJOpOJa, KUMIOpPOJA M aMMMUaKa.
N3mepeHue

TJIOTHOCTH rasa.

Pa3pen 6. Ucropus xumuu. JTarnbl B U3yYeHUU ra30B U pacTBOPOB. Mcropus
TpaHchopMaLy TIpe/ICTaB/IeHU YUEHBIX O CTPYKTYPe ra3000pa3HbIX BelecTB U
Teopuu pacTtBopoB. M3yueHue cocraBa Bo3ayxa. OTkpeitus . Pesepdopaa, A.
JlaByasbe u I'. KaBenauiia. Pa3sutue Teopuu ropenusi. OnpoBepykeHue Teopuu
(doructona. Teopuu pactBopoB C. Appenuyca u [1. I. MeHeneesa.

Pa3pen 7. PaGora c pacrBopamu. Boja.

Tema 7.1. TloHsiTvst pacTBOp U pactBopeHue. TBEPbIe, KUAKKUE, ra3000pa3HbIe
pacTBophl. HachbineHHbIM pacTBOp. HeHachleHHbINM pacTBOp. I[lepechIiieHHbIM
pacTtBop. PacTBOpUMOCTB.

IIpakTHueckas yacTb. [ IpurorosieHre pacCTBOPOB U3 KUJKOTO CTEK/Ia
«Heopranuueckui jieC — 3araZloOuHbIv ¥ TIPeKPaCHbIN».

Tema 7.2. Kpucranisl.

Kpucrannvsanus U3 nepechllieHHbIX PaCTBOPOB.

IIpakTHueckasa 4YacTb. BripalvBaHMe MOHOKPHUCTA/ZIOB W3 HACHIILIEHHOTO
pacTBopa.

[Tosryuaem 1 pucyeM KpUCTa/ibl pa3HOW (DOPMBI.

Tema 7.3. I11é/10uM ¥ KHC/IOTHI.

PacTBOpHI 11jes10ueid ¥ KUCIO0T. Boza B dhv3vke, Xumuu v 6uosioruu. [IpyupoHbie
OCMOTHYECKHeE SIBJIEHUS.

IIpakTHyeckassi 4YacTb. YCTpaHeHUEe JKECTKOCTHU BOJbL.  ODJIEKTPOJIUTHI.
Huvcconmanys.

Tema 7.4. Conu.

Mmoroobpa3sue coseii. Coi BOKPYr Hac, UX peakluyd. KpacoTa XMMHUeCKHX
peaxLui.

IIpakTHueckas yacTtb. Kprcranimsanus coneu U3 »KeJJaTUHOBBIX TIIEHOK.
Pa3pen 8. Xumus BoKpyr Hac. [Ipa3gHyuuHas Xumusl.

[TpuHLMIBI JelicTBYS (PeliepBepKOB, XUMHUUYECKUX 3Meid, PAKOHOB, XJIOMYIIIeK.
ITpakTHueckass 4acTb. XvMHUUeCKHe 3MeU U pakoHbl. POKYChbl, OCHOBaHHbIE Ha
VM3MEHEeHUM LIBeTa pacTBOpa IMpPU XMMUUECKOM peakiuu. PeliepBepku. MblIbHbIE
Ty3bIpYU, O UEM OHU MOT'YT paccKasaTth?

Pa3pen 9. Meta/uibl M MX COe{UHEHU .

Tema 9.1. MeTanibl U UX COeIUHEHUSI — CTOWKWE U aKTHBHbIE, TBEpJble U
MSITKUE,



JparoiieHHble. MeTaibl B Tabmuile MeHzeneeBa. CTpoeHHe aToMa Ha MpUMepe
aToma MeTaJiia.

IIpakTHueckas yacTb. PU3nUeCcKre U XUMUUECKHe CBOUCTBA MeTaJlJIOB.

Tema 9.2. Metasibl 0oCHOBHBIX rpynn. CBOWCTBa, CTPOEHUE aToMa.
IIpakTnueckas yactb. OnbIThl ¢ Sn 1 Al.

Tema 9.3. MeTasibl Mo60UHBIX rpyTIT. Meab, cepeOpo, 30/10T0, IUHK. CBOMCTRa,
CTpPOeHHe aToMa.

I[TpakTHueckas yacTtb. Kakve MeTasibl eCcTh B jlaMiie HakanuBaHus (W, Mo, N).
HparoueHHbie MeTa/yibl. Boigenenne Au u  Ag. «KaccueB nypryp».
BeipammBanue MoHokpucTtaiioB Cu. «/lepeBbs» Ilapauensca v FOnurepa.
Pa3pen 10. JekTpoxummus.

Tema 10.1. TanbBaHuueckue 3jeMeHTbl. Vctopus OTKpeiTHA. [loHsTHE O
rasibBaHrKe. COCTaB W MPUHIUIBI PA00THI ra/lbBAHUUECKUX 3JIEMEHTOB.
IIpakTHyeckasa 4YacTh. V3ydyeHue cocTaBa W TIPUHIMIIA PabOThI pa3TMUHBIX
3/IEMEHTOB TTUTAHUS.

Tema 10.2. YcTpoticTBo 6aTapeiiku. Pa3io)keHre BO/IbI Ha BOZOPO/] M KUCIOPOZ,
IIpakTHueckas YacThb. OMbITH ¢ OaTapeKaMH.

Tema 10.3. Koppo3us wMeta/uioB. 3ammra OT Koppo3uu. IIpuuuHbl U
MOCJIeICTBYS KOPPO3HUU METAJIJIOB. 3all[dTa OT KOPPO3UH.

ITpakTHueckas yacTb. OIbITHI 10 U3YUYeHUI0 KOPPO3UM MeTalJIOB U 3all{UThl OT
Heé

.Pazgen 11. JKene3o. CBolCTBa >keje3a.

Tema 11.1. OcobeHHOCTH JKele3a W COeAWHEHWM >Keyie3a. MarHeTusMm.
Kenesnbii Bek. ’Kenme3o BOkKpyr Hac. CrereHW OKuUCIeHUs >kese3a. [lonsithe
MarHeTu3ma.

ITpakTHueckasi yacTb. KauecTBeHHbIe peaki[Mi Ha MOHBI Xeje3a. [TonyueHue
nMUpodopHOro ese3a. OnbIThI, JeMOHCTPUPYIOIINE MarHeTHU3M.

Tema 11.2. Peakuyin coeiiHeHUM Kene3a. X¥UMuJecKas pajyra.

OcobeHHOCTH CcoeTMHEHU yKeme3a U UX peakiivil.

I[IpakTueckass 4yacTb. OMbITBI MO MOJYYEHUIO pa3HOLBETHBIX COeAUHEHUHN
KeJsiesa.

XyMHuecKas pajiyra U XuMu4eckui cBeTogop.

Pa3pen 12. HemeTa/yibl.

Tema 12.1. Cepa u dochop — TUMUUHBIE TIpeACTaBUTENA HEMETaJIOB.
CoenunHenuss S u P. XumMuueckve CBOUCTBa coefuHeHud S u P. Annortpornus.
OKHUCIUTeTbHO-BOCCTaHOBUTE/IbHBIE CBOMCTBA COeAiuHeHUH cepbl U docdopa.
IIpakTHueckas yactb. PeliepBepKU Kak MpUMep TUITUYHOM OKHC/IATE/IbHO-
BOCCTAaHOBUTE/IbHOM PeaKLIUH.

Tema 12.2. I'anorensl. CxofcTBa U pasnuuus. VICTOpUst OTKPBITUS HEKOTOPBIX
rajioreHoB. ['ajioreHbl — omacHele W ToJie3Hble. UeM rmaxHeT Mope? 3auem
OpraHusMmy mon?

IIpakTHuyeckasi 4acThb. OTbITHI T10 TIO/TyYEHHUIO TaJI0reHOB.

Tema 12.3. OKUCIUTE/ILHO-BOCCTAaHOBUTE/IbHbIE peaklMM B ObITYy U B
nabopatopuu. OBP.



IIpakTHyeckasa yacTb. BbiBe/leHUe MATeH W MOJy4YeHHe KpacoK. XUMUUeCcKue
BYJIKaHbI.

Pa3pen 13. I'eHeTHuecKasi CBSI3b HEOPraHMUeCKUX COeJUHEeHNH.

Tema 13.1. MHoroob6pa3sue HeopraHMUeCKUX XUMHUUECKHX Bell[eCTB U peaKIi[uil.
Kosnbua JIuseraura.

I[IpakTHueckas 4yactb. [IpoBeieHUe CI0XKHOU 1[eTIM XMMUUECKHUX peakiud /s
1oJ1y4yeHus Kosell JIuseraura.

Tema 13.2. Okcuabl MeTa//IOB U HeMeTa/uioB. HeopraHWueCKWd CHHTe3.
['eHeTHyecKas CBA3b HEOPraHUYECKUX COeJMHEeHUU.

IIpakTHueckas yacrtb. [losyueHre 1 CBOUCTBa OKCU/IOB.

Pa3pen 14. MHoroo6pa3ue opraHH4ecKHX COeJUHEHHUH.

Tema 14.1. MHoroobpasue coefiHeHui yriepoja. Hedtb, HedTsaHbIE TUIEHKU.
Paspyiienve mniéHoK. IloBepxXHOCTHOe HaTskeHWe. Bompockl 3arpsisHeHus
OKpY>Karoll[er CpeJbl.

IIpakTHueckas yactb. OripeJesieHre rajoreHoONnporus3BoAHbIX. ['opeHre caxapa.
[IpoAyKThI MUTaHUS.

Tema 14.2. Moriue Benjectsa. Mbuia. CUHTeTUYECKHEe MOIOLL[Me BellleCTBa.
IIpakTuuyeckas padora. V3rotopyieHve Mbifa.

Tema 14.3. Kpaxman u ritoko3a. CTpoeHue, COCTaB, UCIOJ/b30BaHue. L[BeTHbIe
peakiuu. OripeziesieHre T10Ko3bl. CepebpeHue.

IIpakTHueckas yacTb. KauecTBeHHbIe peaklMM Ha KpaxMaJl U TJIFOKO3Y.

Tema 14.4. Opranuueckve BelecTBa B Ipupoze.besky, >XUpbl, YI/1€BOABI,
(hepMeHTbI, TOPMOHbBI, BUTAMUHBI Y TIPOAYKThI UX TIPeBPalLleHUH.

ITpakTHueckast yacTb. [IpoCThie OMbITHI C OpraHUYeCKUMU BelljeCTBaMU.
Pa3pen 15. AHa/IM3 U OUHMCTKA.

WHAWKaTOPBI U3 TIPUPOIHBIX MaTepranoB. CriocoObl pa3MueHus CoJiek.
IIpakTHueckasi yacTb. [ IpUroToBeHre UHAUKATOPOB K3 TIPUPOLHOTO ChIPbSI.
Xpomatorpadusi ¥ 3KCTpakLys. AHaIu3 CMeCH COJIEeH.

Pa3pgen 16. IlogroroBKa HCC/Ie0BaTe/IbCKOM padoTbl M yyacTHe B
KOH(pepeHLIUH.

Tema 16.1. Bribop TeMbl M TOATOTOBKA WCC/Ie[0BATe/IbCKOW pabOTHI.
O06o061ieHre mpoliZieHHOro MaTepuasa. Boibop Tembl. Ileny v 3amaun paboThI,
9Tarnbl pabOTEI

Haj Heil. Oco6eHHOCTH UCIT0Tb30BaHust VIHTepHeT.

IIpakTHueckas yactb. [Tonck u paboTa ¢ MTepaTypoii Mo Teme.

Tema 16.2. IlocraHoBKa 3KcrmepuMeHTa. MeCcTO M pOJib 3KCIIepUMeEHTa B
HCCieIoBaTe/IbCKOM paboTe. BbIBoABI 110 paboTe.

ITpakTHueckas yacTh. [IpoBesieHMe 3KCIieprMeHTa U aHaJli3 ero pe3y/bTaToB.
Tema 16.3. YuacTtue B KOH(epeHIMM. [ToAroTOBKA AOK/Ia/ia U Mpe3eHTaluu.
IIpakTnueckas 4Yactb. Ydactue B KoHpepeHmu «[1IOUCK», ob6cyxgeHue
pe3y/ibTaTOB KOH(MEPEeHINH U BBICTYTITIEHU 00yJaromuxcsl.

Pa3pen 17. Utorosoe 3anaTue. ltorosas auarHoctuka. [logseneHuve UTOroB
paboThI 3a yueOHbIN ro/. BeiOOp MHAMBHAYA/IBHBIX TEM [I7Is1 U3yUeHUs JIETOM.



1.5. ®opmbl aTTecTanuM MUIAHMPYEMbIX pe3y/JbTaTOB MPOrpaMMbl M HMX
MepUOJUYHOCTD.

- ¢hopMBI O0TC/IEXKUBAHUA U (PUKCALIMH Pe3y/IbTaTOB:

B mporjecce 00yueHHs OCYIIeCTBISETCS KOHTPOJ/Ib 38 YPOBHEM 3HAHWM U YMEeHUIH
oOyyaroruxcs. 3HaHUS W yMeHHUsl TIPOBEPSIIOTCS TIOCPeJCTBOM BbITIOTHEHUS
00y4JaroIMMHCs MpakKTUUYeCKUX paboT B XUMHUUECKOH JlabopaTopui, TOATOTOBKH
CaMOCTOSITe/IbHBIX ~ HWCC/Ie[oBaTebCKUX  pabor. YpoBeHb  yCBOeHHSs
MPOrpaMMHOTO  MaTepuasa oOripefiefisieTcsl TI0 pe3y/bTaTaM  BBITIOJHEHHs
npakTuueckux pabor. C KakapiM pebeHKOM oTpabarbiBatoTcsi Haubosiee
CJIOKHBIE IKCIIePUMEHTHI, 3/ieCh Heo0X0JuMO BHUMAaTe/bHOe, UyTKoe W A0o0poe
OTHOIIIEHHe K KaxaoMmy. Bribupaercs auddepeHIIMPOBaHHBIM TMOAX0A, K
oOyuarolemMycsl, BCe yZaud TIOOMIPSIOTCS, BCe HeJOUeThl TAKTUYHO U MSATKO
WCTIPaBJISTIOTCSA. KOHTpOJIMPYeTCsl KaueCTBO BBLITIOJTHEHUS TTPAKTHUUECKUX paboT
1o BceM pa3sfiesiaM. B TeueHue yuyeOHOro roja oOyuaromiyecsi yyaCTBYIOT B
XUMHUUECKHX OJTMMIINA/IaX U KOH(hEePeHIIUsIX.

HToroBas onjeHKa OCYII[eCTB/IsIeTCs B (hopMe JeMOHCTpALMY JIyUIliiX paboT Ha
3aHATUSX KPY)KKa Tepefi OAHOK/IACCHUKaMH W pofuTesssMu. Jlyuiivde paboThl
OTMEYar0TCS TPaMOTaMH, IUTIJIOMaMH, TI0JJapKaMH.

- thopMbI TIpeIBAB/IEHUSA U JeMOHCTPALIUH Pe3y/IbTAaTOB:

6X00HOU KOHMPO,/1b — TIPOBOJUTCS B Hauasie 00yJeHus1, Orpezie/isieT YPOBEHb
3HaHUU peOeHKa (cobecejoBaHKe C 00YUAIOIIMMKCS B Hadasie To/ja);

meKywjuii KOHmMpo,/ib — MIPOBOJIUTCS Ha Ka’KJJOM 3aHSTUU: aKLIeHTHPOBaHHe
BHUMaHMSI, IPOCMOTP PaboT;

NpoMeXCymoyHbill KOHMpPO/Ab — TIPOBOAUTCS TI0 OKOHUYAaHWUM U3yueHUs
OT/e/TbHBIX

TeM: IUJJaKTUUeCKHe UTPbI, TECTOBBIE 3a/]JaHUSI, BAKTOPHHBI.

uUmMoz06blli KOHMPO/b — TIPOBOJAWTCS B KOHIle yueOHOTO rofia, OTpefesiseT
yPOBEHb

OCBOEHHSI TIpOTpaMMbI (3allfuTa UCCIeI0oBaTe/IbCKOM paboThl, cobecesoBaHie B
KOHIJe rofia).

B miporpaMMe UCTIO/b3yeTcs THOKasi peTHHTOBast CUCTeMA OI[€HKH JOCTHKEeHUH
00yuaroIuXcs 1o orpeie/IeHHbIM KPUTEPHSIM:

— BBITIOJIHEHHE OTIpe/ie/IEHHOT0 KO/IMUeCTBa MpaKTUUeCKHUX paboT, Korja Kax/jas
npakTUUecKasi paboTa oLjeHMUBaeTCs Orpe/ie/ieHHbIM KOJIMYeCcTBOM 0asiioB;

— TMO/BeIeHre UTOTOB B KOHI[e KaXKJ0ro MoJiyroausi (SHBapb, Mai);

— CUCTeMa HarpaXk/[eHus ¥ MOOL[peHUs 00yJaroImuxcs, Jyuiire o0yJaromuecs,
HaOpaBme HauOOJIbIIIee KOIMYECTBO OasijioB, HArpakAArOTCS TpaMOTaMH M
TIpU3amu;

— OpraHu3alys KOHTPOJIS 3HaHUM TTPOMCXO0JUT Ha OCHOBe camoped/ieKCHuu
oOyuaroIrerocs.

Pedniekcusi oMoraeT ONpeJeUTh CTeleHb AOCTW)KeHUs TIOCTaB/IeHHOW Iiesiy,
TIPUUMHBI UX



JOCTI)KeHUs NN HaO60pOT, AEﬁCTBEHHOCTb TeX WA UHBIX CITI0COOO0B U MeTOJO0B,
d TdKXKe IMMPOBeCTU
CAMOOLIEHKY.

PA3JIEJ/T 2. KOMIUVIEKC OPI'AHU3AIIMOHHO-IIEJAT OI'MYECKHNX
YCJIOBUH

2.1 MeTouuecKoe obdecreueHHue

dopMamMH NPOBeieHUA 3aHATHHA DPAOOThI MOTYT OBITb: OTKDPBITHIE 3aHSTHS,
TBOpUeCKasl 3all[iTa, CAaMOOI[eHKa, KOJITIEKTUBHOEe 00Cy>XIeHe U Jp.

Inst 3ydyeHrst TEOPeTUUYeCKOro U MPAaKTUUeCKOro MaTtepuasa AaHHas [Iporpamma
rpe/lyCMaTpHBaeT UCMO/Ib30BaHUe C/ieIyIOIIUX (POPM 3aHSITHM:

[

OTKpBIThIE 3aHSTHS.

[

JlabopaTopHble pabOTHI.

[

OKcIiepuMeHTa/IbHbIe PaO0OTHI Ha OCHOBE YUeOHBIX TEKCTOB.

[

TecToBbIV KOHTPO/Ib TI0 TEOPUU U TPAKTHUKE.

[

3alyTa poeKTa, UCC/IeZiloBaTe/IbCKOM paboThI.

[

MepornpusTusi.

IIpreMbI M METO/IbI, HCIO/Ib3yeMble MPH Peau3alHi MPOrpaMMbI:
- CJIOBECHbIe, HarJIsgJHble, ITPAKTHUeCKHe, IIPO0/IeMHbIE;

- aHa/M3, 0000ITIeHre, CCTeMaTH3al[us;

- TIO/ITOTOBKA K 3all[UTe MTPOEKTHOM paboThl, U3yUeHHe JTUTePaTypPHbIX
HCTOYHUKOB,

2.2. YoioBHs peasM3aluM  [IOMO/JHUTE/JBHOW 00mieo0pa3oBaTe/IbHON
NMporpaMmablI

MarepuanbHO-TeXHHUeCKHe o0ecrieueHmne.

Hns  >bdekTrBHONW peanu3alid TIpOrpaMMbl  HeobOXoAWMa MaTepuaabHO-
TeXHUUecKasi 6a3a:

1. YuebHbIit KabuHeT, COOTBeTCTBYIOLMH TpeboBaHusiM: -CanlluH 2.4.4.3172-14
«CaHUTapHO-3MHUIeMH0JIOTHYeCKHe TpeOOBaHUSI K YCTPOMCTBY, COZEpPKaHUIO U
OpraHu3aliu peXXrMa paboThI obpa3oBaTeIbHbIX OpraHu3alyi
JOTIONTHUTeTbHOTO 0Opa3oBaHus fereii» (Temmeparypa 18-21 rpaayc Llenbcus;
BJI@KHOCTh BO3AyxXa B mpegemnax 40-60 %, wmebenb, COOTBETCTBYIOIAsS
BO3PaCTHBIM 0COOeHHOCTSM fleTeit 14-17 jieT);

s peany3anu IporpamMmMmsbl

O0OopyoBaHHe U MaTepHaJIbI:



KOMITbIOTEP; MeJWAIIPOeKTOP. CTaHAAPTHLIA HA0Op XWMHWUECKHX PpPeaKTHBOB
(KHCIOTBI, IIE/I0UM, OKCHIBI, COJMM); M3MepUTeIbHbIe ITPUOOPBI; CTEK/ISHHAS U
dapdopoBasi T0CyZia; MeTa//TMUeCKWe INTAaTHBBI; HarpeBaTe/bHble TPUOOpHI;
BeChl; MMKPOCKOTII.

B kauecTBe JMAAKTHYECKHX MaTepPHAIOB HCIO/Ib3YIOTCS HarJisJHbIe oCoOus:
Tab/vila pacTBOPUMOCTA U mepuoaudeckass Tabsumia [I. WM. MeHjeneeBa;
KOJIJIEKLIUM T0J/Ie3HBIX UCKOTIaeMbIX, MTOUB, He(TH, 11TKa/ia TBEP/IOCTHU U T.II.

B KauecTBe MeTOAUYECKHX MaTepUa/IOB TPUMEHSIOTCS  pa3/iduHble
ny6siikaruu 1o XuMuM (cM. CIMCOK JIMTepaTypbl), METOAUYECKUX pa3pabOToOK 1
[JIAHOB KOHCITEKTOB 3aHSITUM; METOAWYECKUX YKa3aHWKW M peKOMeHJaluh K
MPAaKTAUECKUM 3aHSTHSIM.

NudopmanuonHoe odecnmeueHrue: MeTOIUUeCKHe Pa3pabOTKU II0 BCEM TeMaM,
CLieHapuy TIpOBe/leHUsI MepPOIPUSITUN, UHTEePHeT-UCTOUHUKH, CXEeMbI, OMPOCHbIE
1 TEXHOJIOTMYeCKre KapThl.

Kaaposoe o0ecrieueHmue. [onosHUTeNbHYIO ob11ieoOpa3oBaTebHYIO
o011Iepa3BUBAOIIYIO0 MMPOTPAaMMYy «3aHHMMaTe/bHass XUMUS» peann3yeT YUUTesb
XHUMUM.

2.3.KanenjapHsbiii yueOHbli rpaduk (meuaTHoe Npu/ioKeHNe K MporpamMme)

2.5. Metoanueckue marepvanbl. CHMCOK /uTepaTrypbl U 3JIEKTPOHHBIX
pecypcoB

CnucoK uTepaTypsbl AJisl YYUTe/Is

MeTtoarka oOydeHHs TIpe/IrioaraeT AOCTYITHOCTh HU3/laraeMoi MH(pOpMaLuu JI7st
BO3pacTa 00yuarol[uXcs, UTO JOCTUTAETCS 3a CUET HATJIAAHOCTH U Hepa3phIBHOU
CBA3M C TIPaKTUUECKMMH 3aHATUSMH. POpMBI  3aHSTUM  OMNpeJessitoTCs
HaTIPaB/IEHHOCTSMU TTPOrPaMMbI U €6 0COOeHHOCTSIMM.

[TporpaMMa BK/IFOUAaeT KakK TeOpeTHUYeCKHe W MPaKTHUeCKHe 3aHSTUS B yUeOHBIX
KabuHeTax, TaK U 9KCKYPCHOHHbIE BBIXO/IbI Ha TEPPUTOPHIO YUPEXX/[eHHUsI U CBOei
MECTHOCTH.

®opmbl opraHu3aliui yueoHoro 3aHsaTys. [Tozlaua TeopeTrueCcKoro Mateprasa
ocyIecTBasieTcsi B ¢opMe MpPOBeJeHUsI TPAAMIIMOHHBIX M KOMOWHHPOBAHHBIX
3aHSITUM, JIEKL[UKA C OJJHOBPEMEHHbBIM [MOKa30M WIIKOCTPaLUM, BUeoMaTepuaos,
rpe3eHTalui, JeMOHCTPALMOHHBIX OMNbITOB. I1ofjaua NpakTU4ecKoro mMaTeprasa
oCyllleCcTB/sieTcsl B hopMe UHAWBU/IYaTbHO-TPYIITIOBBIX

CaMOCTOATE/TbHBIX Pa00T, TTPAKTHUECKUX 3aHATHH.

[nst [OCTWKeHUs LieJIv M 3a/ia4 [IPOrpaMMbl TIpeyCMaTpPUBaOTCs COBPEMeHHbIe
refiaroruueckue U UHGOPMalMOHHbIE TEXHOIOTUU:

* UTPOBBIE TEXHOJIOTUY;

* [IPOEKTHAsi TEXHOJIOTUSI;

* TeXHOJIOTUs IPO0J/IeMHOT0 00yUeHMs;

* 3710pOBbecOeperaroiirie TeXHOJOTHH;

* UKT-texHonoruuy;

* TeXHOJIOTHS PAa3BUTHSI KDUTUYECKOTO MBILL/IEHUS;



* TeXHOJIOTHs pa3BUBAIOIIEro 00yueHus;

* TPYNIIOBbIE TEXHOJIOTUHY;

* TEXHOJIOTUM YPOBHEBOU AW (epeHuaim.

B nmnepuos oOydeHusi [Ans  TipoBefieHUss 00pa30BaTe/IbHOW JesITe/TbHOCTU
VICII0/Ib3YIOTCSA CIeyroLie MeTO/bl:

[ 0OBACHUTENLHO-WIIOCTPATUBHLIN (00si3aTe/ibHasi TeopeTHYecKasi 4YacTh,
pabora ¢

W/UTFOCTPAaTUBHBIMUA MaTepraiamMH, COCTaB/ieHre TIPAKTUYECKUX 3aJjaHull);

[ mpobsiemHbIl (TIpob/IeMHOE K3/10’KeHHe MaTepurasa Py U3yueHUH BOTIPOCOB
5KOJIOTUW, HAYYHOMW STUKH, MPY aHa/IM3e TepPCIIeKTUBHBIX HallpaB/IeHUU Pa3BUTUS
HayKH);

[ mpakTHUeckuii (00s3aTe/TbHBIE TTPAKTUUECKHEe PA00ThHI Ha KaXKIOM 3aHSITHH);

[ mesiTeTbHOCTHBIV (BBeeHMEe MHAVBUAYAIbHBIX 3a[JaHUU U CAMOCTOSITE/TbHOM
paboThl C JMTepaTypod, yuacTHe OOydYarmuxcsi B KOH(MepeHIMSX U
5KCKYPCHSIX).

MeToauyeckrie U IUIaKTUYECKUEe MaTepraJIbl:

- MeTo/inuecKre pa3paboTKU Mo TeMaM;

- Ha/IuKe HarJsifHOro MaTepuaria;

- Ha/IUKe 1eMOHCTPALMOHHOI0 MaTepuasa;

- BUJe0(UIbMBI;

- pa3JlaTOYHbIA MaTepHali;

- UH(OpMaLIMOHHbIE KaPTOUKHU.

- IUJJaKTUYeCKUe KapTOUKU;
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