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Pa3znea 1. IlHogcHuTeLHAA 3aNIMCKA

Hanpaenennocmp 001eo0pa3oBaTeIbHON MPOrPaMMBbI €CTECTBEHHOHAYYHASI.

Ypoeenwv npozpammel — 03HaKOMUTETBHBII.

Axmyanbhocmy TAHHOW TPOrpaMMbl COCTOUT B M TOM, YTO OHAa HE TOJBKO JaeT
00y4aromuMcs TEOPETHYECKHIE M IPAKTUIECKAE YMEHHUS 1 HAaBBIKH, (POPMHUPYET HAYabHBIN OIIBIT
TBOPUYECKOH JEATEIBHOCTH, HO U Pa3BUBAET UHTEPEC 00YUYaAIOLIErocs K IKCIEPUMEHTY, HAyYHOMY
MOMCKY, CIIOCOOCTBYET CAMOOIIPEACIICHUIO YUAINXCsl, 0CO3HAHHOMY BBIOOPY TTPOQeCcCcHi.

Hosusna npozpammsl COCTOUT B TOM, YTO OHA HAIMPaBJICHA HE CTOJILKO Ha YriyOJcHHE
TEOPETUYECKUX 3HAHUM, a B OOJIbLICH CTETIEHN Ha pa3BUTHE MPAKTUYECKUX HaBBIKOB U YMEHUH.

Ileoazozuueckaa uyenecoodpazHoCms NpPOZPAMMbBL 3AKITIOYAETCS B TOM, 4YTO Y
O6yanOHII/IXC$I HpI/I €€ OCBOCHUHU ITOBBINIIAETCS MOTHUBAIIUA K 3aHATUAM 110 XUMHU.

Omauuumenvnasa 0codeHHOCMb TIPOTPAMMBI COCTOUT B TOM, YTO OHA paccuMTaHa Ha
oOyJarommxcsi, 00JaNaImMKuX ONpENeIeHHBIM 0Oara)koM 3HAaHWWA, YMEHHM W HAaBBIKOB,
HOJ'Iy‘-IeHHI)IX Ha ypOKax XUMHUHA. 33H${TI/I${ CHOCO6CTBYIOT paSBI/ITI/IIO " nogmemee HHTepeca
yYanuxcss K JIATSIIbHOCTH OINPEACIICHHOTO HaNpaBJICHUsS, TAIOT BO3MOXKHOCTH PAaCIIUPHUTH U
yIayOuTh 3HAHUS M YMEHUS, MOJIydE€HHbIE B Mpoliecce 00ydeHusl, MOBBIIIAIOT UHTEPEC K HayKam
€CTECTBCHHOHAYYHOTO IIMKJIA, PACIIUPSIOT 3HAHUSA B OTOH cdepe, pa3BUBAIOT MO3HABATEIBHBIN
WHTEpeC OOYYaIIIMXCsA, WX HMHTEIUICKTYaJdbHbIE M TBOPUYECKHE CIOCOOHOCTH B TIpoliecce
MPaKTUYECKOTO IPUMEHEHUS 3HAHUH 110 XMMHH, CIOCOOCTBYIOT NMPO(HeCcCHOHATBHON OpHUEHTAITUH.

Ilenv npozpammer: OCBOCHHE CHCTEMBbI 3HAHWW 00 OCHOBHBIX TOHSTHSAX M 3aKOHaX
XUMHH, XUMUYECKOH CHMBOJIHKE.

Jnst nocTHKEHNS YKa3aHHOM 1EJTM MOCTABJICHBI CICAYIOLINE 3a0auu

OBnaneHue yMEHUSIMH HAOJMIOIaTh XUMUYECKUE SIBJICHUS, IPOBOJIUTH XHUMHUYCCKUU
AKCIIEPUMEHT, MPOM3BOJIUTH PAaCUEThl Ha OCHOBE XMMHUYECKUX (POPMYJ BEIIECTB M YpaBHEHUH
XUMUYECKUX PpEeaKIMi, MPUMEHSTh IOJIYyYCHHbIC 3HAHUSA M1 OOBSCHEHHs] Pa3HOOOpa3HBIX
XUMHUYCCKUX SIBJICHUH W CBOMCTB BEIIECTB, OLICHKH POJIM XMMHHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH M TIOJy4YE€HHWHW HOBBIX MaTepuajioB. Pa3BuTHE IO3HABATEIbHBIX HHTEPECOB H
WHTEJUICKTYAJIbHBIX CIOCOOHOCTEH B IPOIIECCE CAMOCTOSATEIBLHOTO MPUOOpETEeHUsS 3HAHUMA B
COOTBETCTBUU C BO3HHUKAIOUIUMH >KU3HEHHBIMH NOTpeOHOCTSIMU. BocruTanue yoexIeHHOCTH B
MMO3UTHBHOW POJIM XMMHH B JKH3HHU COBPEMEHHOI'O OO0IIecTBa, HEOOXOJUMOCTH XHUMHUYCCKH
IrPaMOTHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U OKpYXkaroriei cpene. [IpuMenenne nomrydyeHHbIX
3HAHWUN U YMEHU JI71s1 6E30MaCHOTO HCIIOJIb30BAHHUS BEIIECTB M MaTepUAIOB B OBITY, CEIbCKOM
X035HWCTBE M Ha TIPOM3BOJICTBE, PEIICHUS IMPAKTHYCCKUX 3aJad B TIOBCEJIHEBHOM JKH3HH;
MpeNyNpexXaAeHUs SBICHUN, HAHOCSIIUX Bpel 3J0POBBIO0 UEIOBEKA MU OKpPYKaIOILIEH Cpene;
MIPOBEJICHUSI HUCCIENOBATeNbCKUX pPabOT; CO3HATENHHOTO BBIOOpa Mpodeccuu, CBA3aHHOU C
XUMHEH

Kamezopusa yuawuxca — nporpaMma OpuUEHTHpOBaHa Ha oOyuatomuxcs 12-15 net u
paccuntana Ha | rox oOydenus. HabGop nereit B oObeAMHEHHE OCYIIECTBISETCS B Hayaie



yuebHoro Trosa. B cBs3M ¢ TeM, YTO 3aHATHSA TPEOYIOT MHAWBUIYAIBHOTO TOJXOJA, TPYIIIIBI
KOMILIEKTyeTcst U3 pacuéra 10-15 uenosek.

Dopmul nposeedeHun 3aHAmMUIL — TPYIIIOBBIC U UHAUBUYaJIbHBIE.

I'pynmoBsie GOpMBI IPUMEHSIOTCS IPU MPOBEICHUN MPAKTHYECKUX PAOOT, BHIIOIHEHUU
TBOPYECKHX, UCCIIEIOBATEIBCKUX 3a1aHuil. HIuBHIya pHbIE (YOPMBI paOOTHI IPUMEHSIOTCS IIPH
paboTe C OTACTBHBIMU OOYYArOIIMMHKCS, OOJAJAlOMMMUA HU3KHM WM BBICOKUM YPOBHEM
pa3BUTUSL.

Cpok peanuzayuu npozpammel - IporpaMma paccunTana Ha 4 Jaca B HeJIEJIO (JBa pasa
o 2 yaca) Bcero 144 yaca B roJl. DTO TEOPETUUYECKOE M3YUCHHE MaTepHalia, PEeIICHUEe 3a1a4 1
IpaKTH4eckas padora.

JIM‘IHOCm’-lble, MemanpeOMemele u npedmemnble pesyiomamal:

Jluunocmmuote pes3yiomamaol

OOyyaromuiics MoJIy4uT BO3MOKHOCTH JUIsl (POPMHUPOBAHUS CIETYIOIIUX JTUYHOCTHBIX

YVI:

. ompeneseHne MOTHUBAIIMY U3YICHHUST yUeOHOTO MaTepHraa;

o OIICHUBAHHME YCBAWBAEMOIr0 y4eOHOrOo MaTepuaja, HCXOJs U3 COLMAJIbHBIX H
JUYHOCTHBIX IIEHHOCTEH;

o MOBBIILIEHUE CBOEr0 00Pa30BaTEILHOTO YPOBHS U YPOBHSA TOTOBHOCTH K U3yYEHHIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUM, CBSI3aHHBIX C HICTOPHEN Pa3BUTHUS XUMHUU U OOIIECTBA;

o 3HAHME MPABWJI OBEICHUS B YPE3BBIYAIHBIX CUTYALIMSIX;

o OIICHUBAHME COLIMAIILHOM 3HAUMMOCTHU Mpo(deccuil, CBAI3aHHBIX C XUMUEI;

o BJIaJICHUE MpaBUiIaMHU 0€30MacHOr0 OOpalieHUs] ¢ XUMUYECKMMH BEIECTBAMHU U

00opynoBaHUEM, IPOSBICHUE FKOJIOTHUECKOHN KYIbTYpHI.

Memanpeomemmnule pezynomanvt

Pezynamuenoie

OO0yyaromuiics MOJIy4UT BO3ZMOXKHOCTH /7151 JOPMUPOBAHUS CIACAYIOIIHNX PETryISITHBHBIX
YV

J IeJIeriolaraiie, BKJIIOYAs TOCTaHOBKY HOBBIX IleNiel, mpeoOpa3oBaHHe
MPAKTUYECKOH 3a/1a4i B NO3HABATENIBbHYIO, CAMOCTOSATENIbHBINA aHAIN3 YCIOBUN TOCTHKEHUS LeNU
Ha OCHOBE y4€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTHPOB JICHCTBUS B HOBOM Yy4eOHOM MaTepHale;

J IUTAHUPOBaHKE MYTH JTOCTHKEHUS 1IeTIel;

J yCTaHaBJIMBaHUE 11E€JEBBIX MIPUOPUTETOB, BBIAEICHNE AIbTEPHATHUBHBIX CHOCOOOB
JOCTHKEHUS L1eH U BbIOOp Haubouee 3¢hhexTuBHOrO croco0a;

L4 YMCHHEC CaMOCTOATCIIbHO KOHTPOJIHNPOBATH CBOE BpPEM: U YIIPABJIATH UM,



. yMEHHUE MPUHUMATH PEIICHUS B IPOOIEMHON CUTYAIINH;

° MMOCTAaHOBKA YUYEOHBIX 3a/a4, COCTABJICHHE IUIAHA U TIOCIEI0BATEIBHOCTH
JIeHCTBHIA;

° opranu3zaiys pabovero Mecta IMpu BBIIOJHEHUH XUMHUECKOTO SKCIICPUMEHTA;

. IPOTHO3MPOBAHUE PE3YIhTATOB OOYUCHHMsI, OIICHUBAHUE YCBOCHHOT'O MaTepHualia,
OIICHKA KayeCcTBAa M YPOBHS MOJYYECHHBIX 3HAHHUM, KOPPEKIMs IUIaHA U Criocoba JACHCTBHUS HpU
HEOOXOIMMOCTH.

Ilo3nasamenvuole

OO0yuaromuiicst MOJIy4UT BO3MOXKHOCTD JJ11 (POPMUPOBAHUS CIEAYIONTUX
Mmo3HaBaTeIbHBIX Y'Y /JI:

o MOVCK U BBIJIENICHHE HHPOPMALINH;

. aHaJIM3 YCIOBUW M TpeOOBaHMI 3a/ayu, BHIOOP, COMOCTABJICHHE U 0OOCHOBAaHHE
croco0a pereHus 3a1a4u,

. BbIOOp HamOoisiee APHEKTUBHBIX CIOCOOOB peIIeHUs 3a/ladd B 3aBUCUMOCTU OT
KOHKPETHBIX YCIOBUI;

. BBIJIBH)KEHHE U 000CHOBaHUE TUIIOTE3bI, BEIOOP crioco6a €€ MpoBEPKU;

o CaMOCTOSITEIEHOE CO3JIaHWE AITOPUTMA JESTETHHOCTH TPU PEIIeHUH MpoOiieM

TBOPYECKOTO U MIOMCKOBOTO XapaKTepa;

o YMEHUS XapaKTepH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOMCTBAM;

o OTIMCHIBAHUE CBOWCTB: TBEPIBIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACICHNAE UX
CYIIECTBEHHBIX MTPU3HAKOB;

o M300pakeHNEe COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (popMyIT U
CYIIHOCTH XMMHUYECKHX PEAKIIMHA C TIOMOIIbI0 XUMHUECKIX YPaBHCHUH;

o NPOBE/ICHUE HAOIIOACHUH, ONIMCAHUE IPU3HAKOB U YCIIOBUI TEYCHUSI XUMHUYECKUX
peaKInii, BRITIOJHEHUE XUMUYECKOTO SKCIICPUMEHTA, BEIBOJIbI HA OCHOBE aHAJIN3a HAOIOACHUH 3a
AKCIIEPUMEHTOM, PEIICHHE 3a/a4, MOJYYCHHE XUMHUYECKOW HH(pOpManmuu H3 pa3- JIHYHBIX
HUCTOYHUKOB;

L4 YMCHHEC OPraHHU30BbIBATb UCCIICAOBAHNEC C LCIIBIO IIPOBCPKU I'MIIOTE3;
L4 YMCHHC ACJIaTh YMO3AKJIFOUCHUA (I/IH,I[YKTI/IBHOG H 110 aHaJ'IOFI/II/I) U BBIBOJHBI,
L4 YMCHHC 00BEKTHUBHO OLICHHUBAThH I/IH(1)OpMaI_II/IIO O BCIICCTBAX M XHUMHYCCKHUX

nponeccax, KpUTUYCCKH OTHOCUTLCA K HCGB,Z[OH&y‘IHOﬁ I/IH(1)OpMaI_II/II/I.

Kommynukamusnbte

OOyuaromuiicss HOJYYUT BO3MOKHOCTD Ul (POPMUPOBAHUS CIETYIOIINX
KOMMYHUKATUBHBIX Y'Y /I

L4 IMOJIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJIEM B COOTBETCTBHUM C 3aJadyaMH H
YCJIOBUAMH KOMMYHUKAIINH,



J aJIcKBaTHOE MHCIIOJIb30BAHME PEUEBBIX CPEACTB JUIsl ydacTUs B JAMCKYCCUU U
apryMEHTallMu CBOCH MO3UINH, YMEHHUE MPEJCTABISATH KOHKPETHOE CO/IEpKaHUE C COOOIICHUEM
€ro B MUCEMEHHOW U YCTHOU (hopMe, ompeiesieHue CIocO00B B3aUMOICHCTBUS, COTPYAHHUYECTBO
B IMOUCKE U cOope nHpopMaIuy,

. ydacTHe B JHajore, IUIAHUPOBaHHE OOIIMX CIIOCO0OB pabOTHI, MPOSBICHUE
YBa)KUTEJIBHOTO OTHOILIEHUS K JPYTrUM y4allluMcs;

. ONMCAHUE COJEpPKAHUS BBIIOJHIEMBIX JEHCTBUHM C LEIbI0 OPUEHTUPOBKH B
IIpeIMeT- HO-IIPaKTUUYECKOH JIeATEIbHOCTH;

. YMEHHMSI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMU PA3IUYHBIX
MO3ULMHI B COTPYAHUYECTBE;

. dbopmynupoBaTh COOCTBEHHO€ MHEHHE U TIO3WIIUIO, apTryMEHTHUPOBATh U
KOOPJIMHUPOBATh €€ C MO3MLUAMU NAapTHEPOB B COTPYAHMYECTBE IMPU BBIPAOOTKE OOIIEro
pEeILIeHNs B COBMECTHOM AEATEIbHOCTH;

J OCYILIECTBIISITh  B3aUMHBIM KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HEOOXOMMYIO B3aUMOTIOMOIITh;

. IJIaHUPOBATh 00IIKEe CcrocoObl pabOThl; OCYIIECTBISATh KOHTPOJb, KOPPEKIIHIO,
OIICHKY JeWCTBUI MapTHEPA, YMETh YOEKIaTh;

. HCIIOJIb30BaTh a/IEKBaTHbBIE SI3BIKOBBIE CPEICTBA JJIsl OTOOpaKEHUs CBOUX YYBCTB,
MBICJIC, MOTUBOB M MOTPEOHOCTE; 0TOOpaxkaTh B peur (omucaHue, oOBICHEHHE) COACpKAHUE
COBEpIIaeMbIX JEHCTBUHM, Kak B (popMe TpOMKOH COLMAIM3MPOBAHHOMN peuH, Tak U B (opme
BHYTPEHHEH peun;

. pa3BUBAaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Yysl CPEACTBA YCTHOM H
MMCbMEHHOM KOMMYHHMKAlMd TpH paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOIMOJHUTEIbHON
JUTEPaTypoil, CIPaBOYHBIMHU TaOJHMIIAMH, MPOSBIATH FOTOBHOCTh K YBaXXEHUIO HWHON TOYKHU
3peHus Ipu 00CYKICHUH Pe3yIbTaTOB BHIMOJIHEHHOM pabOTHI.

Ilpeomemmnuie pe3yromamul
OO0yuaromuiicss HayIuTCs:

L4 IIPUMCEHATH OCHOBHBIC MCTOAbI IIO3HAHUA: Ha6J'IIOI[eHI/IC, HU3MCPCHUEC, OKCIICPUMCHT,
L4 ONHUCKHIBATh CBOMCTBA TBépI[bIX, KUIKHUX, r83006p33HLIX BCIICCTB, BBIACIIAA HX
CYIICCTBCHHBIC ITPHU3HAKH,

L4 pacCKpbIBaTb CMbBICJI 3aKOHA COXpAaHCHHA MACChl BCUICCTB, aTOMHO'MOHeKYHHpHOﬁ
TCOPHUH;

L4 pas3iindyatb XUMHUUYCCKUC U (1)I/I3I/I‘ICCKI/IG SABJICHUS, HA3bIBATH IIPU3HAKU U YCJIOBUA
MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

L4 CO6J'IIO,Z[aTL IpaBHJia 0e30IacHOM pa60TBI IIpu NMpOBCACHHUHU OIIBITOB,

° IMOJIb30BAaTbLCA J'Ia60paTOpHBIM 060py,HOBaHI/IeM 151 HOCYZ[Oﬁ;

L4 IoJIy4arhb, CO6I/IpaTB ra3oo6pa3HHe BCIICCTBA U PACIIO3HABATD HX,

° XapaKTCpU30BaThb (I)I/I3I/I‘IGCKI/IG M XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HCOPraHN4CCKUX COCHHHCHHﬁ, IMPOBOAWTL OIIBITBHI, MOATBCPKAAOINEC XUMHUYCCKUC CBOICTBa
HU3YUCHHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB,



° PaCKpLIBATh CMBICJI  IIOHATHUA «pPacTBOpP», BBIYUCIATH MacCCOBYIO JOJIFO
pacTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPBI C ONPEACIEHHON MACCOBOW J0JIEHU
pacTBOPEHHOTO BELIECTBA;

o XapaKTCpu3oBaTb 3aBUCUMOCTDH (1)I/I3I/I‘I€CKI/IX CBOMCTB BC€IIECTB OT THIIA
KpHCT&JIJIH‘-IGCKOﬁ pCHIéTKI/I, OoNpCACIATL BHJ XMMHUYECKON CBSI3H B HCOPTaHUYCCKUX
COCIMHECHMUSIX

L4 PaCKpbIBaTb OCHOBHBLIC ITOJIOXKCHUS TCOPUU SHGKTpOJH/ITI/I‘-IeCKOI\/JI Jucconuanunu,
COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUECKOW TUCCOLMAIIMU KUCIIOT, IIEJI0YEH, COJIEH U peakuui
HOHHOTO 00OMEHa;

° PaCKpBIBATh CYIIHOCTb OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ, OMpCACIIATh
OKHCJIWTCIIb U BOCCTAHOBHUTCIIb, COCTABJIATL YPABHCHHA OKHUCIUTCIIBHO-BOCCTAHOBUTCIIHHBIX

peaKuui.
° Has3bIBaTh q)aKTOpBI, BJIMAIOIIME HA CKOPOCTH XUMHYIECKOH pCaKnumn;
° XapaKTCpu3oBaTb B3aUMOCBA3b MCKAY COCTaBOM, CTPOCHHUEM H CBOMCTBAMH

HEMCETAIJIOB U MCTAJIJIOB,

. MIPOBOJIUTH OIBITHI MO TOJYYCHHUIO U U3YUYEHUIO XUMUYECKUX CBOWCTB Pa3INYHBIX
BEIECTB;
. IrpaMOTHO 00OpalaThCs ¢ BEIIECTBAMU B MTOBCEIHEBHOM JKU3HHU.

OO0yuaromuiicst MOJIYYUT BO3MOKHOCTh HAYUUThHCS:

. BBIJIBUTATh M MPOBEPSATH SKCIIEPUMEHTAIBLHO THIIOTE3bl O XMMHUYECKUX CBOMCTBaX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMHUYECKHUE pEaKIuy,
0 XapakTepe U MPOAYKTaX Pa3IMUHbIX XUMUYECKUX PEaKIIHil;

. XapaKTepU30BaTh BEIIECTBA 110 COCTaBYy, CTPOCHHIO U CBOWCTBAM, YCTaHABIMBAThH
MIpHU- YUHHO-CJIEICTBEHHBIE CBA3H MEXIY JaHHBIMHU XapaKTepUCTUKAMU BELIECTBA;

. COCTaBIIATh MOJIEKYJISIPHbIE W TIOJIHbIE WOHHBIE YPAaBHEHHUS IO COKPaIIEHHBIM
HMOHHBIM ypaBHEHUSIM;

. IPOrHO3UPOBATh CHOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WU
BOCCTaHOBUTEJIbHBIE CBOWCTBA C Y4ETOM CTENEHEW OKHCICHMsS AJIEMEHTOB, BXOJALIUX B €ro
COCTaB;

. BBIIBUTaTh U MPOBEPATh OKCIEPUMEHTAIbHO THIIOTE3bl O pe3yibTaTax
BO3JICHCTBUS PA3IUYHBIX (PAKTOPOB HA U3BMEHEHUE CKOPOCTH XUMHUYECKOMN peaklnu;

. UCIOJIL30BaTh MPUOOPETEHHBIE 3HAHUS JJIs1 DKOJIOTUYECKH IPAMOTHOTO TIOBEICHUS
B OKpY)KaloIlen cpefe;

. UCIIOJIb30BaTh MPHOOPETEHHBIE KIIOUEBbIE KOMIIETCHIIMU TMPU  BBIMOJTHEHUU
MPOEKTOB U PEIICHUH Y4eOHO-HMCCIEeNIOBATENbCKUX 3a/lad MO0 HM3YYEHHIO CBOMCTB, CIOCOOOB
MOJIy4EHUS U paclio3HABaHUS BEIIECTB;

i OOBEKTUBHO OLCHUBATH I/IH(I)OpMaI_II/IIO O BCHICCTBAX U XUMHNYCCKHX ITPOLHCCCAX;

i O0CO3HaBaTh 3HAYCHUC TCEOPCTHYCCKUX 3HAaHUU MO XMMHHU IS HpaKTquCKOﬁ
ACATCIBHOCTH YCJIOBCKA,

i CO3J1aBaTb MOJACIIN U CXECMbI IJIsI PCIICHUA y‘le6HLIX 1 TIO3HAaBATCJIbHBIX 3aaay,

ITIOHUMATb HCO6XOI[I/IMOCTB CO6J'IIOI[€HI/I${ npezumcaHI/Iﬁ, npeajiaracMbix B HHCTPYKOHUAX 10
HCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHU U Aap.



2.1. Yueono-memamuueckuit nian

Paznea 2. Coaep:kanue nporpamMmal.

Ne Bcero | Teo | IIpak
w/n HaumeHnoBaHusA TeM waco | pus | Thka dopma KOHTPOJIsA
1 Beoansiii nHCTpyKTaX o Th npu
' paboTe B KaOMHETE XHUMHHU. 1 1 0 becena
XUMHIO.
Pasnen 1. Beenenue B Xumuro
Xumus kak Hayka. [Ipenmer becena
XUMHH. BeliecTBa n UX CBOWCTBA.
2 XUMUYECKUH 3JIEMEHT U (POPMBI
' €ro CyIIeCTBOBaHUSL. 1 1 0
[IpeBpanienus BemecTs.
HekoTtopseie ncropuueckue
CBEJICHHSI IT0 XUMUH.
I[Teproanyeckas cucTEMa [IpakTuyeckas padora,
3 XUMHUYECKUX d1eMenToB JI.H. nmaboparopHas pabora
' Meunneneesa. 3HaK1 XUMHUYECKUX 2 1 1
JJIEMEHTOB.
4 Xumudeckue GopMyIbl. [TpakTuueckas paboTa,
OtHOCHUTENbHAS ATOMHAS U 2 1 1 nabopartopHas paboTa
MOJIEKYJISIpHAsI MacCBhl.
Pa3zzen 2. ATOMBI XUMHUYECKUX DJIEMEHTOB
5. OcCHOBHBIE CBE/IEHUS O CTPOCHUU 5 1 1 [IpakTrueckas pabdora,
aToMoB. 30TOmBI naboparopHas paboTa
5 CrpoeHue 3IeKTPOHHBIX [IpakTrueckas pabdora,
' 000JI0Y€K aTOMOB XHMHUYECKUX 2 1 1 naboparopHas paboTa
anemMeHToB NoNo 1-20.
Meramnueckue u Ipakrideckas padora,
HEMETAUTMYECKHE CBONCTBA napoparopHas pabora
7. AJIEMEHTOB U UX U3MEHEHHE B 2 1 1
NEPUOINUECKOI
TabnuIe.
8. WNonnas xumu4deckas CBS3b. 2 1 1 [TpakTuueckas pabora,
KoBanenTHas xumudeckast CBsI3b naboparopHas paboTa
9 KoBanenTtHas nomnsipHas [TpakTrueckas pabora,
' XUMUYECKas CBS3b. 2 1 1 naboparopHas pabota

DnextpooTpuiaTenbHOCTh (30).




10.

Meramnnueckas CBSI3b

2

[TpakTrueckas pabora,
nabopaTtopHas pabota

Pazpnen 3. [Ipocteie BemiecTBa

11. IIpocTsie BemecTBa-MeTAIIBL. 2 1 1 [TpakTnueckas pabdora,
AnnoTtponusi. naboparopHas paboTa
12. [TpakTrueckas padota
[IpocTsie BellecTBa-HEMETAILIIBI. 2 1 1 p p ’
nabopaTtopHas pabota
13. KonuuecTtBo BemiectBa. Modib. 9 1 1 [IpakTuueckas padoTa,
Monsipaast macca. nabopaTtopHas pabota
14. . [TpakTrueckas padota
MouisipHbIii 00BEM ra3oB. 2 1 1 p p ’
nabopaTtopHas pabota
OcCHOBHBIE 1 TTPOU3BO/IHBIC
15. P [TpakTrueckas pabdora,
€VHUILBI U3MEPEHUS MACCHI, 2 1 1
nabopaTopHas pabota
KOJIMYECTBA U 00beMa BElIeCTBa.
Pasnen 4. CoenuHeHns] XUMUYECKUX DIIEMEHTOB
Crenens okucnenus. Hauano
16. [IpaxTuueckas paboTa,
HOMEHKJIATypbl OMHAPHBIX 2 1 1
. nabopartopHas padoTa
COCJIMHEHU I
17. [TpakTrueckas pabota
Oxcuapl 2 1 1 p p i
nmabopartopHas paboTa
18. | OcHoBanus. CTeneHb OKUCIEHUS 5 1 1 [IpakTrueckas pabdora,
Y 3apsii MOHA B CPABHEHUU nabopartopHas padoTa
19. [TpakTuueckas padoTa
Kucnotst 2 1 1 P P ’
nabopartopHas padboTa
20. [TpakTuueckas padoTa
Comn 2 1 1 P panora,
nabopartopHas paboTa
AmMop(dHbIE U KpUCTATIMYECKHE
21. pd P [TpakTrueckas pabora,
BemiecTsa. Tumsl 2 1 1
nabopartopHas paboTa
KPUCTAIIMYECKUX PEHIETOK
UucThble BelecTBa 1 CMeCH.
CocraB cMmeceit (MaccoBast 1
22. 2 1 1 [TpakTrueckas paboTa,
0o0BbeMHas 10J11 KOMIIOHEHTOB B nmaBopaTopHas paboTa
cMecCH)
Pazpnen 5. MI3MeHeHus1, TpoOUCXOAIINE C BEIIECTBAMU
23. OuznyecKue SBICHUS B XUMHUH 2 1 1 [TpakTrueckas pabora,
KaK OCHOBA pa3JICJICHUs CMeceH. naboparopHas pabota
24, [Ipu3Haku u yciaoBus Te€UEHUS 2 1 1 [TpakTrueckas pabora,
XUMHYECKUX peaKInui naboparopHas paboTa
3aKOH COXPaHEHUS MaCCHI
25. [TpakTuyeckas padora,
BEILECTBA. Y PaBHEHUS 2 1 1
. nabopaTtopHas paboTta
XMUMHUYECKUX PEaKIni.
26. Pacuersl o xumMu4eckum 2 1 1 [TpakTuyeckas padora,
ypaBHEHUSAM naboparopHas paboTa
27. | Peakuuu paznoxenus. [lonstue o 2 1 1 [TpakTudeckas pabdora,

CKOPOCTH PCAKIIMH U

nabopaTopHas paboTta




KaTaln3aTropax
28. | Peakuuu coenunenus. [lonstue o 9 [TpakTnueckas pabora,
LIETI0YKaX MPEBPAIICHUMN. nabopaTtopHas pabora
29. Peakuuu 3amemienus. Psn 9 [TpakTnueckas pabdora,
AKTUBHOCTH METAJIJIOB nabopaTtopHas pabota
30. Peakmu oOmena. YcmoBus ux 5 [TpakTudeckas pabdora,
MPOTEKAHUS IO KOHIIA nabopaTtopHas pabota
31 Turnbl XUMUYECKUX pEAKIUNA Ha [IpakTuueckas padoTa,
" | mpumepe cBoMCTB Boabl. [loHsTHE 2 nabopaTtopHas pabota
0 THJIPOJIH3E
Pazgen 6. Teopust 2IEKTPOIUTHIECKON TUCCOIMAIIMN U CBOMCTBA KJIACCOB HEOPTAHUYECKUX
CoeqUHEHNN
30, DNeKTpOIUTHYECKAS [IpakTnueckas pabdora,
nuccormans. OCHOBHBIE 2 nabopaTtopHas pabota
rojiocxkeHust T,
33. KienoTs B caere T 5 [TpakTudeckas padoTa,
nmabopartopHas padoTa
34. Ocrosams B cere T, 5 [IpakTrueckas pabdora,
nmabopartopHas padoTa
35. S — 5 [TpakTrdeckas padoTa,
nmabopartopHas padoTa
36. Comn B csete T 9 [TpakTudeckas padoTa,
nabopartopHas padboTa
37. OKHCITUTETHHO- 2 [TpakTrueckas pabdora,
BOCCTAHOBUTEJIbHBIE PEAKITHT nabopartopHas paboTa
Pa3zngen 7. Metayibl
[TosoxeHne MeTamioB B [TpakTruueckas paboTa,
MEPUONIECKOI CHCTEME. nabopaTtopHas pabora
38. CrpoeHnue ux aToMoB, 5
KPUCTaNTHIECKUX
penietok. u3znyeckue cBOMCTBA.
39. OO0mme XUMHUYECKHE CBOMCTBA 2 [TpakTrueckas pabdora,
METaJIOB. naboparopHas pabota
40. Koppo3sus meramnos. CruiaBbl 2 [Tpairiieckas padora,
naboparopHas pabota
41. Mertasuibl B Ipupoe, ooIme 2 [TpakTrueckas pabora,
CHOCOObI MX MOTYYCHHS naboparopHas pabota
42 OO01as xapakTepucTuKa [TpakTudeckas padora,
" | BIeMeHTOB riIaBHOM moaArpynmnsl | 2 nabopaTtopHas paboTta
TPyMIbI (IET0YHbIE METAIIbI)
43. CoennHeHns MET0UHbIX 2 [TpakTuyeckas padora,
METAJIJIOB nabopaTopHas paboTta
44 OO1as XxapakTeprucTuKa [TpakTuueckas paboTa,
" | ameMeHTOB riaBHOM moarpymist |1 2 napoparopHas pabora
TpymIbl (MeT0YHO-3eMeTbHbIe




METAJLIbI)

45. CoennHeHus HIEI0YHO- 5 1 [TpakTrueckas pabora,
3eMeJIbHBIX METAJUIOB U MarHus nabopaTtopHas pabota
46. | ANOMHHHIA: ero GU3NYECKUe U 9 1 [TpakTnueckas pabdora,
XUMHUYECKUE CBOMCTBA nabopaTtopHas pabota
47. [TpakTnueckas pabdora,
CoenuneHus aqTOMUHMSL. 2 1
nabopaTtopHas pabota
48. XKenezo. Pusnueckue u 9 1 [TpakTnueckas pabdora,
XUMHUYECKUE CBOMCTBA nabopaTtopHas pabota
49. [TpakTrueckas padota
Coemunenns Fe?* u Fed*. 2 1 p P ’
nabopaTopHas pabota
Paznen 8. Hemeranmsl
50. OO11as XxapakTeprucTuKa 2 1 [IpakTrueckas pabdora,
HEMETAJJIOB. naboparopHas paboTa
ol. [IpakTrueckas pabdora,
Bonopon. 2 1
nmabopartopHas padoTa
52. I"anorensl. CoeanHeHus 9 1 [TpakTrueckas pabdora,
TaJIOT€HOB. naboparopHas paboTa
53 Kucnopon. Crpoenue atoma, [TpakTrueckas pabdora,
' AJJIOTPOTIHSL, CBOICTBA U 2 1 naboparopHas paboTa
TIPUMECHCHHE.
54, Cepa, ee puznueckue u 5 1 [TpakTrueckas pabdora,
XMMHYECKHE CBONCTBA. naboparopHas paboTa
CoenurHeHUs Cepbl: CEPOBOIOPO/T IpakTideckas padora,
55 u cynbdusl, okcus cepsi(1V), nmaboparopHas pabora
CepHUCTasl KACJIOTA U €€ 2 1
COJIH.
56. [IpakTrueckas pabdora,
CepHas KMCJIOTa U €€ COJIN. 2 1
nabopartopHas padboTa
S7. . [TpakTuueckas paboTa
A30T U ero cBOHCTBa. 2 1 p p ’
nabopartopHas padboTa
58. [TpakTuueckas paboTa
Ammuak. Conm aMMOHHMS 2 1 p p ’
naboparopHas paboTa
59. | Kucnoponanble coeiMHEHUs a30Ta. 2 1 [TpakTuyeckas padora,
A30THAsI KHCJIOTA U €€ COJIH. nabopaTtopHas pabora
60. [TpakTuueckas paboTa
docdop u ero coeTMHCHUSI. 2 1 p p ’
naboparopHas paboTa
61. [TpakTuyeckas pabora,
VYrnepon. 2 1
nabopaTopHas paboTta
62. [TpakTrueckas paboTa
Oxcupsl yrnepona. Tomnmso 2 1 p p ’
nabopaTopHas paboTta
63. | VYromnbHas kucnora. KapboHatsl. 2 1 [TpakTuyeckas padora,
XKecTkocTh BOJBI. naboparopHas paboTa
64. Kpemuuii u ero coequHeHus. 2 1 [TpakTtuyeckas pabora,

CunmkaTHas MPOMBIIIJICHHOCTD.

nabopaTopHas paborta
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Paznen 9. Oprannueckue BeniecTsa

65. . [TpakTuyeckas pabora,
[IpenMer opraHnyecKoi XuMuu 2 1 1
naboparopHas padoTa

66. IIpenenpHble YTI€BOIOPOIBI 2 Hpaxririecias pabora,
pen YrICBOOPOA naboparopras pabora

67. HenpenenbHbie yrieBoaopoasl. [IpakTuueckas padoTa,

OtuinieH. AnetwieH. benzoon. 2 1 1 nabopaTtopHas pabota

68 [Tonsarue 06 0THOATOMHBIX U [IpakTuueckas padoTa,

' MHOTOATOMHBIX CITHUPTaXx. 2 1 1 nabopaTtopHas pabota
[Tonsatue 06 anpaerunaax.

69. OIHOOCHOBHEIE TTpeICTbHBIC [TpakTudeckas padora,

KapOOHOBBIE KUCIOTHI. CIIOKHBIE 2 1 1 nabopartopHas padoTa

3¢hupsIL.

70. [TonsiTHE O CNOXKHBIX 3PUpax u 5 1 1 [TpakTrueckas pabdora,

xupax. [Tlonsarue 06 yrineBoax. nabopartopHas padoTa

. AMMHOKHUCIIOTHI. bemku. 2 1 1 Hpaxmiaeckas padora,

nmabopartopHas padoTa

72. [TpakTrueckas pabdora,
[Tonumepst. 2
nabopartopHas padoTa

3. [MonBenenne UTOTOB Kypca 2 2 0 becena

Hrtoro: 144 74 70

2.2. Cooepircanue yueOHO-memamuuecKo2o niana

Paznen 1. Beenenue B xumMuio (5 gac.)

Teopemuueckas wacmov (3 uac.): XAMHUS — HayKa O BEIIECTBaX, WX CBOMCTBaX W
npeBpaieHusx. [loarue o xuMmuyeckoM 3eMeHnTe U (opMax ero CymecTBOBaHHS: CBOOOTHBIX
aToMax, IMPOCTBIX M CJOXKHBIX BemlecTBax. I[IpeBpamienuss BemiecTB. OTiIMYME XUMUYECKUX
peakuuii oT ¢uznyeckux sBileHUd. Ponb xumuM B xHU3HU ueroBeka. KpaTkue cBeneHus u3
HCTOPUU BOZHUKHOBEHUS U pa3Butus xumuu. [lepuoa anxumuu. [lonstue o punocopckom kamue.
Xumusg B XVI B. PazButue xumuu Ha Pycu. Posib O0T€UECTBEHHBIX YYEHBIX B CTAHOBJICHUH
XUMHUYECKON Hayku — pabotel M. B. JlomonocoBa, A. M. Bbyrnepona, JI. 1. Menneneesa.
XUMHYECKasi CHUMBOJIMKA. 3HAKM XUMHUYECKUX 3JEMEHTOB M IMPOUCXOXKICHHE HX Ha3BaHUU.
Xumuueckue Gopmynsl. Maaekcs! u kodhdunmenTsl. OTHOCUTENbHBIE AaTOMHAS U MOJICKYJISIpHAS
Macchel. PacueT MaccoBoil 10 XUMUYECKOTO 3eMeHTa 1o ¢popmyne Bemectsa. [lepuoanueckas
cucrema xumuueckux aneMmenToB Jl. 1. MenneneeBa, ee cTpyKkTypa: Majible U OOJbIINE IEPUOIBI,
TPYIIBI ¥ OATPYIIHI (T7aBHast U mobouHast). [lepuoanueckas cucreMa Kak CIipaBOYHOE MocoOue
JUIS TTOJTyYEHUS CBEJICHUM O XUMUYECKUX MIEMEHTAaX.

Ipakmuyeckasn uacmo (2 uac.): BpInonHeHNe NMPaKTUYECKUX 33aHUN M TaOOPAaTOPHBIX
paboT.

Pa3nea 2. AToMbI XUMHYECKHX dJ1eMeHToB (12 yac.)
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Teopemuueckass yacmo (6 uac.): ATOMBI Kak (opma CyIIECTBOBAHUS XUMHYECKUX
251eMeHTOB. OCHOBHBIE CBEJICHHSI O CTPOEHUHU aTOMOB. CTpPOEHHE 3IEKTPOHHBIX 0007I0YEK ATOMOB.
OO6pazoBanue OnHApHBIX coeauHeHuid. [lorsTre 00 noHHOU cBsi3u. CxeMbl 00pa30BaHUS HOHHOM
CBsA3M. BzanMopelicTBUe aTOMOB XHMHYECKUX 3JEMEHTOB MEXKIY COOOWH. DIJEKTPOHHBIE U
CTPYKTYpHBIE (DOPMYIIBI.

Ipaxmuyeckasn yacmo. (6uac.): BeINOTHEHNE MPAKTHYECKUX 33aHUH U J1aOOPaTOPHBIX
pabor.

Paznen 3. Ilpocthie BemecTBa (10 yac.)

Teopemuueckas uacmo (5 uac.): [lonoxxeHne METAIIIOB U HEMETAIUIOB B TIEPHOINYECKON
CHUCTEME XUMHUYECKHUX OJJIEMEHTOB. BaKHeWInme mpocThie BEIIECTBA-METAIUIBI: HKEJE30,
QTIOMUHUM, KaJIBIIMI, MarHUW, HATpUM, kKanuii. O01ue Gru3nvdecKkue CBOMCTBAa METaJIOB.

Baxneiimue npocteie BeuiecTBa-HemeTamuibl. O0mue (pu3nueckre cBoMcTBa HEMETAIJIOB.

Ilpakmuueckas ywacmo. (5 uac.): BeIMoMHEHNUE MPAKTUUECKUX 3aJJaHUN U 1a00PaTOPHBIX
pabor.

Paznen 4. CoequHeHusi XUMHYECKHX 3j1eMeHTOB (14 yac.)

Teopemuueckas yacms (7 uac.): Crenenb okucienus. OCHOBaHUS U UX cocTaB. KucaoTel
n ux cocraB. Conau Kak MPOU3BOJHBIE KUCIOT U OCHOBAaHMU. AMOPGHBIE U KPUCTAJUTHUYECKUE
BemecTBa. MeXMOJIEKYIISIpHbIE coeIMHeHUS. UNCThIe BElecTBa U CMECH.

Ilpakmuueckas yacms. (7 uac.): BpITIOTHEHUE MPAKTUYECKUX 3aJaHUM W JTa0OPATOPHBIX
pabor.

Pa3nen S. U3meHeHnus, npoucxoasmume ¢ gemecrsamu (18 yac.)

Teopemuueckas uacms (9 uac.): I3MeHeHNE cCOCTaBa BEIIECTBA. 3aKOH COXPAHEHUS MacChl
BemiecTBa. PacueTbl MO XWMHUYECKHMM YpaBHEHUSAM. THIBI XMMHYECKUX peakuuid. Peaxuus
pasnoxeHus. Peaknus coennuenus. Peakius 3amemenus. Peakimst oOMeHa.

Ilpakmuueckas yacms. (9 uac.): BpIloNTHEHUE MPAKTUYECKUX 3aJaHUA W JTa0OPATOPHBIX
pabor.

Pasnen 6. Teopusi 3JIeKTPOJIMTHYECKOM JMCCOUMANMM M CBOWCTBa KJIACCOB
HeopraHuyveckux coennHenui (12 yac.)

Teopemuueckas wacmo (6 uac.): ITloHsTHE 00 5SIEKTPOIUTHUYECKONW TUCCOLMAIMU.
DIEKTPOIUTHI U HE 3JEKTPOJIUTHL. MeXaHU3M JUCCOLMALMU IEKTPOIUTOB C PAa3IMUYHBIM TUIIOM
xuMmuueckoi cBs3u. Kiaccudukanus noHOB U UX cBoiicTBa. OCHOBaHUS U UX KiacCU(UKaALUAL.
Conu u ux kinaccupukanus.

Ilpaxmuueckas wacmes. (6 uyac.): BolnolHEeHUE MPAKTUYECKUX 3aJJaHUN U J1a00PaTOPHBIX
pabor.

Pasnea 7. Merajibl (24 yac.)

Teopemuueckas uacms (12 wac.): TlonoxxeHre METAZIOB B IEPUOJUYECKONW CHCTEME
XUMHUYECKUX DJJIEMEHTOB. Meramueckass KpUCTAUIMUECKas pelleTka M MeTaJIndyecKas
xumuueckas cBsa3b. OOmme ¢usznyeckue cBoiictBa MeTayioB. lllemouHsie MeTambl U HX
CBOMCTBA.

Ipaxmuueckas wacmo. (12 uac.): BeinonHeHHe MPaAKTUYECKUX 3a/JaHUH U Ta00paTOPHBIX
paboT.

Paznen 8. Hemerananl (30 yac.)
Teopemuueckas uacmo (15 uac.): O61as XxapakTepucTuka HemeTanaos. Bogopos. O0mas
xapakrepuctuka rajgoreHoB. Cepa. Azot. ®ochop. Yraepoa. Kpemuuii.
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Ipaxmuueckas wacmo. (15 uac.): BpInoqHEHNE IPAKTUUYECKUX 3alaHUM U 1a00OpaTOPHBIX
pabor.

Paznen 9. Oprannyeckue coenuHenus (16 yac.)

Teopemuueckasa uacmes (8 wuac.): BemiectBa oOpraHuyeckrue UM HEOPraHUYECKHE,

OTHOCUTEJILHOCTb MOHATHUS «OpPraHudecKHe BelecTBa». [IpuunHbpl MHOrooOpas3us opraHuyecKux
COCIMHEHUN. XHMMHUYECKOE CTPOCHHE OPraHMYECKMX COCIMHEHHHU. MoueKynsapHsle U
CTPYKTYpHBIE (DOPMYIIBI OpraHUYECKUX BemlecTB. MeTaH W 3TaH: CTpoeHHe MoyieKyll. ['opeHune
MeTaHa W 2JTtaHa. JlerunpupoBanue stTaHa. lIpumMeHeHue wmeraHa. XUMHUYECKOE CTPOEHHUE
MOJIEKYJbl 3THieHa. J[BoiiHast cCBA3b. B3amMopnelcTBue »dTuieHa ¢ BojaoW. Peakuun
noaumepusanuu 3tuiieHa. [lommatiiieH u ero 3Hadenue. [loHsaTHE O IPENEIBHBIX OJTHOATOMHBIX
CIHUpTax Ha MpUMepax MeTaHoJia M dTaHojda. TpexaTOMHBIM cnupT - ruuepuH. lonstue o0
anpJiernyiax Ha IpUMepe YKCycHoro anpiaernja. OKHCIIeHHue alplerujia B KUCIOTY.
OnHOOCHOBHBIE IIPE/IENIbHBIE KAPOOHOBBIE KUCIIOTHI HA IPUMEpPE YKCYCHOU KUCIIOThL. Ee cBolicTBa
n npuMmeHeHue. CreaprHOBas KHCIOTa KaK MPEICTaBUTENb JXUPHBIX KapOOHOBBIX KHCIOT.
Peakuuu stepudukanyiy v NOHITHE O CIOXKHBIX 3pupax. XKupbl Kak cI0KHbIE IPUPHI TIUIIEpPUHA
u KkUpHBIX KkHcioT. Ilonstue o6 ammHoOkucioTax. Peaknum nonukoHjaeHcauuu. bemku, ux
CTpoeHne u Ouosiorudeckas poiib. [lonsitue 06 yrimeBomax. I mroko3a, ee CBOMCTBA M 3HAYEHUE.
Kpaxman u nenronosa (B cpaBHEHHHN), UX OMOJIOTHYECKas POJIb.

Ilpakmuueckas yacmes. (8 uac.): BpITIOTHEHNE MPAKTUYECKUX 3aJaHUM B JTa0OPATOPHBIX
pabor.

Paznen 3. @opmbl aTTECTAIMU M OLIEHOYHbIE MATEPHAJIBI

®opMbI KOHTPOJIS.

KouTtpons pesynpraToB 00ydyeHuss B coorBercTBUM c naaHHoil OIl mpoBoautcs B dopme
MMMCBMEHHBIX U 9KCIIEPUMEHTAIIBHBIX padoT.

@®opmbl NO/IBEIEHNS] UTOTOB PeaIN3alMU POrpaMMBbl.

. Hrorosas onmummnuaaa rno Bcemy Kypcy nporpammel;
. VYyactue B palfOHHBIX, pErHOHATIBHBIX U BCEPOCCUICKUX OJMMIIMAIAX U KOHKYpCax;
. [ToaBeneHnue UTOroB.

Paznen 4. Oprann3anmoHHO-TIEarOrn4ecKue yCJI0BHS Peain3annu
MPOrpamMMbl

4.1. Mamepuanvno—mexunuuecKkue ycioeus peanu3ayuu npozpammol.

MarepuanbHo-TeXHHUeCKass ~ 0a3a  BkiIoyaeT B cebs  mudposble  JgabopaTopuy,
MHUKPOCKOTIMUECKYI0 TEXHHKY, HAOOpbl KJIaCCHUECKOro 00OpylOBaHMs Uil IPOBEACHUS
1a00paTOPHBIX PadOT.
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1. JleMoHCTpaImoHHOe 000pyIOBaHHE

1.1. CTONIUK O XbEMHBIH

1.2. [IITaTuB 1EMOHCTPAMOHHBIA XUMHUYECKUI

1.3. Annapar 11 IpoBeIeHUs XUMUYECKUX PeaKIUil

1.4. HaGop st anekTponusa 1eMOHCTPAIIMOHHBIN

1.5. KoMmmnekt MepHbIX k010 Majioro oobema

1.6. Ha6op drakonos (250 — 300 mi1 u1st XpaHEHHS PACTBOPOB PEAKTHBOB)

1.7. [TpuGop 17151 ONBITOB MO XMUMUU C AIEKTPHUUECKUM TOKOM (J1aO0PaTOPHBIN)

1.8. [TpuGop 11t MILTIOCTPAIIMH 3aKOHA COXPAHEHHsI MACChl BEIIECTB

1.9. JlenutenbHasi BOpOHKA

1.10. YcraHoBKa JJ1sl NIEPETOHKHU BEILIECTB

1.11. [Tpubop [u1st mosTyyeHus razon

1.12. bans komOuHupoBaHHas 1abopaTopHas

1.13. ®dapdopoBasi cTynKa ¢ IeCTUKOM

1.14. Kommext repmomerpos (0 — 100 0C; 0 — 360 0C)

1.15. Kommext "HarypanbsHbie aneMenTsl Tabnuisl Menaeneena'

1.16. Kommext "HabGop mMoeneit kpuctawinyeckux pemetok" (anmasa, rpadura,
VIIIEKHUCIIOTO Ta3a, )eJe3a, MarHus, MeJIU, TOBAPEHHOH COJIH, HO0/1a, JIbJIa HITH
KOHCTPYKTOP JJISl COCTABJICHHSI MOJICKYJI)

1.17. JlonomHuTEIEHOE 000PYIOBAHKE

1.17.1. | HltaTuB s AEMOHCTPAMOHHBIX MPoOupok I1X-21

1.17.2. | Anmapar Kumma

1.17.3. | ITpubop ans onpenesacHus: CocTaBa BO3Iyxa

1.17.4. | ITpubop A OKUCICHUS CIIUPTA HAJ MEIHBIM KaTalu3aTOPOM

1.17.5. | broperka

1.17.6. | ITpubop A WIUTFOCTPAIIMK 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKITUU OT YCIOBHUI

1.17.7. | Bechl a1 ChITyYnX MaTEPHAIIOB

1.17.8. | Turens

1.17.9. | Ilunusl TUTEIBHBIC

1.17.10. | KonGonarpeBareib

2 KoMmiekT nocy/iel ¥ NpUHAUICKHOCTEH ISl YIeHUYECKUX ONBITOB

2.1 Ha6op 6anok jy1st XxpaHeHust TBepAbIX peakTuBoB (30 — 50 M)

2.2 Hab6op cxistHOK (h1akoHOB) JIsl XpaHEHHUs PACTBOPOB PEAKTHBOB

2.3 Ha6op mpubopok (ITX-14, ITX-16)

2.4 [Tpubop st mosryueHus ra3on

2.5 CnuproBka

2.6 OubTpoBanbHas Oymara (50 mrT.)

2.7 [lItatuB 1aboparopHslii xumudeckuid [HIJIX

2.8 [Tanmouka cTeksHHAS (C PE3MHOBBIM HAKOHEYHHKOM )

2.9 UYamieuka /151 BeIIapUBaHUs (BBITTAPUTEIIbHAS YaIlIeyKa)

2.10 MepHbIi uHAp (TIACTUKOBBII)

211 BopoHka creknsiHHas (Manas)

2.12 Crakan crexsstHHbIN (100 M)

2.13 I"azooTBOIHAS TpYOKa

3 KoMIIeKkT XuMH4ecKiX peakTHBOB

3.1 Ha6op «Kucnotel» (a3oTHasi, cepHasi, colisiHast, oprodocdopHas)

3.2 Ha6op «'unpokcunb» (Tuapokcu 6apusi, TMAPOKCUI Kallusl, TUIPOKCH]T KaIbITHs,

TUAPOKCUI HATPUS)
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3.3

Hab6op «Okcupl MeTamioBy (TFOMUHUS OKcHl, 6apust okcu, xenesa (I11) okcun,
KaJplLusl okcua, Maraust okeun, Meau (1) okcua, nMHKa OKCua)

3.4 Habop «Illenoynsle 1 men0yHo3eMeNbHbIE METAJUIBD (JTUTUH, HATPUHN, KAJIBIII)

3.5 Hab6op «MeTtamis» (aTIOMUHUH, JKeJ1e30, MATHHIA, Me/Ib, INHK, OJIOBO)

3.6 Habop «lllenouHble U 11€109HO3EMENbHbBIE METAJUIB (JINTUMN, HATPHUH, KaJIbLIUN)

3.7 Hab6op «OrneomacHeie BenecTBay (cepa, pochop (kpacusiit), okcun dochopa(V))

3.8 Habop «I"amorens» (101, 6pom)

3.9 Ha6op «I["amorenunpn» (aTFOMHHUS XJIOPHI, aAMMOHUS XJIOPHUJ, Oapus XJIOPHI, jKene3a
(IT) xmopun, Kamus HOAU, KA XJIOPUI, KAIBIHS XJIOPU/I, JIUTUS XJIOPUJ, MarHUs
xnopua, meau (II) xnopun, Hatpus 6poMun, HaTpUs PTOPUI, HATPUS XIOPHI, LIUHKA
XJIOpHUJ )

3.10 Ha6op "Cynbdarsl, cynbpuapl, cynb@ursl" (anroMUHUS Cylb(ar, aMMOHMUS cylb(ar,
xenesa (II) cynsdun, xenesa (II) cynsdat, 7-Mu BoAHBIN, Kanus cynbdaT, koOanbTa
(IT) cynbar, maruus cynsdar, meau (II)) cynbdar 0e3Boausiii, meau (II) cynbdar 5- tu
BOJHBIN, HATPUS CyNIb(Ua, HATpUs Cyab(UT, HATPUS CyIb(aT, HaTPUs
rupocynbdar , HuKens cyabdar

3.11 Ha6op "Kap6onats!" (ammoHust kapoboHat, kanus kapooHnat, meau (II) kapbonat
OCHOBHOI1, HaTpHsl KapOOHAT, HATPUS THIPOKAPOOHAT)

3.12 Ha6op "®ocdarsl. Cunukarsl" (kamust MOHOTUapoopTodocdaT, HATpUs CHIIMKAT 9-TH
BOJIHBIN, HaTpus opToocdaT Tpex3amenieHHbI, HaTpus quruapodocdar)

3.13 HaGop "Aneratbl. Poganuapl. Coennuenus xene3a" (kamus arerat, kamust gpeppo(1l)
rekcaranu, kaiaus ¢peppo (I1I) rekcanmonun, kanus poJaHua, HaTpUs aleTaT, CBUHLA
areTar)

3.14 Hab6op "Coenunenus mapranma" (kanus rnepmanranat, mapranna (IV) okcun,
mapranna (I1) cynedar, Mmapranma xjaopus )

3.15 Ha6op "Coenunenus xpoma" (aMMOHHS IUXPOMAT, KaJIUsI TUXPOMAT, KaJIUs XpOMar,
xpoma (I11) x;mopum 6-Tv BOTHBIN)

3.16 Ha6op "HutpaTs" (afoMUHUS HUTPAT, aMMOHHS HUTPAT, KaJusl HUTPAT, KaJIbITUS
nutpat, meau (II) aurpat, HaTpust HUTpAT, cepedpa HUTPAT)

3.17 Ha6op "Muaukaroper" (JJTakMou 1, METUIIOBBIN OpaH)KeBBIN, (heHOI(TaICHH)

3.18 Hab6op "Kucnopocoaepxariie opranuieckue BemiecTra’ (aeToH, TiuiepuH,
JIUATHIIOBBIN 3pUp, CIUPT H-OYTHIIOBBIN, CIIUPT U30aMUJIOBBINA, CIIUPT N300yTUIIOBBIH,
CIMPT 3TWIOBBIH, PeHOJI, POPMAJIMH, STUIICHIJIMKOJIb, YKCYCHO-3THIIOBBIN 3(pup)

3.19 Hab6op "YrneBomoposasr" (6eH3uH, rekcaH, HeThb, TOIYOJI, IIUKIOTECKaH )

3.20 Ha6op "KucnoTs! oprannyeckue” (KuciaoTa aMUHOYKCYCHAsI, KUCI0Ta OEH30MHas,
KHCJIOTa MacJsiHas, KUCJIOTa MypaBbUHAas, KMCIOTa OJIEMHOBAs, KUCIOTa
NAJIbMUTHHOBAS, KMCJIOTa CTEAPUHOBAsA, KUCIOTA YKCYCHAsl, KUCJIOTA I11aBeJieBast)

3.21 Ha6op "YrneBoapl. AMuHbI" (aHWINH, aHUJIUH CEPHOKUCIBIN , [[-TII0K03a, METUIIaMUH
THJIPOXJIOPH]L , Caxapo3a)

3.22 JlononautensHOE 0060pyIOBaHUE

3.22.1 | Hab6op "Munepanbnble ynoopenus" (ammodoc, kapdbamui, HaTpueBas CeuTpa,
KaJbIIMEBas CEINTPA, KaJMItHAsL CEeNUTPA, CylbhaT aMMOHHMs, cynepdocdar
I'paHyJIMPOBaHHBIN, cynepdocdaT 1BoiHON, pochopuTHaAs MyKa)

3.22.2 | Habop "OOpa3upl opraHnuecKux BemecTB" (rekcaxiaopOeH30J1, METUIIEH XJIOPHUCTBIH,
YTJIEPOJI YETHIPEXXJIOPHUCTHIN, XI0podhopM)

3.23.3 | Habop "Marepuainsl (aKTHUBUPOBAHHBIH yroiib, Ba3eINH, KaJablys KapOua, Kalablus

kapOoHat (Mpamop), napadux)
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4. 2. Yueono-memoouueckoe obecneuenus oopazosamebHo2o npoyecca:

o KoHuernusi pa3BUTHs JTOTIOJHUTEIHLHOTO 0Opa3oBaHUsl JeTei (yTBEpKIcHA
pacniopsixeHuem [IpaButenbcrBa Poccuiickoii @enepanuu ot 4ceHTs0ps 2014 1. Ne1726-p);

o ®denepanbHelii 3akoH "O0 oOpazoanuu B Poccuiickoit denepanuun” ot 29.12.2012
N 273-D3;

. [Ipuka3z Muno6puayku P® ot 29 asrycra 2013 1. Ne 1008 «O06 yrBep)kaeHun
MOPsIKA OPTaHU3AIMK U OCYIIECTBIICHHS 00pa30BaTEeIbHON AEATEIBHOCTH O TOTIOJHUTEIEHBIM
0011e00pa30BaTEIbHBIM IPOTPAMMAM;

J [Mucemo Muno6pnayku P® ot 14 nexalpst 2015 r. Ne 09-3564 «O BHeypouHOI
NESTETHPHOCTH U peaTN3alliy JIOTIOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX POTPaMM»; (CChIIIKA HA
ct.34, yacth 1 .7 @3 Ne 273);

J [MTuceMo MunoOpHayku P® ot 18 HosOpst 2015r. Ne 09-3242«Metonuueckue
PEKOMEHAALINHY IO TPOEKTUPOBAHUIO 00I11€00pa30BaTENbHBIX IPOTPAMMY;

. Canllun 2.4.4.3172-14: «CaHuTapHO-3NIUJIEMHUOJIOTHYECKHE TpeOOBaHUS K
YCTPOUCTBY, COACPKAHUIO W OpPraHU3AIMH pPEeKUMa padOThl 00pa30BaTENbHBIX OpPraHU3aIul
JIOTIOTHUTENBHOTO  00pa3oBaHUs  JeTel», YTBEpKIEHHBIM TMOCTaHOBIEHHWEM [ JaBHOTrO
roCyJ1lapCTBEHHOT0 caHuTapHOro Bpadya P® ot 4 uronst 2014 rona Ne 41;

. [Ipukaz Muntpyga u coumanbHod 3amutel PO  «OO6  yrBepkaeHuu
npodeccroHanbHoro cranfaapra «llegaror nomnonHuTeabHOrO0 0Opa3zoBaHUs JETEH U B3POCIBIX»
o1 08.09.2015 Ne613H;

o JlokayibHbIE aKThl YUpeKICHNUS;

o [Tucemo Munnpocsemenus ot 28.06.2019r Ne MP-81/02 BH «Metoauueckue
pekoMeHmanuu it cyorekToB Poccuiickoit deaepannu 1Mo BOMpocaMm peaaru3aiiid OCHOBHBIX U
JOTIOJTHUTEIBHBIX 00111€00pa30BaTEeIbHBIX MPOTPAMM B CETEBOM (hopMe».
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