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JlomomHuTenpHas ~ 00mieoOpa3oBaTenbHass — oOIIepa3BHBAIONIAs  MPOTpaMMa
«IKCTIepUMEHTallbHAsl XUMHs» pa3paboTaHa Ha OCHOBAaHUM HOPMATUBHO —
MPaBOBBIX JOKYMEHTOB:

o @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuHU B
Poccniickon @enepanum».

e [Ipukaza MuHnucrepctBa mnpocsemeHuss Poccuiickon @enepauvu OT
09.11.2018 1. Ne 196 «OG6 ytBepxaenun I[lopsaka opraHuzanuu u
OCYIIECTBJICHUSI 00pa30BaTEIbHON JESITEIbHOCTH IO JIOMOJHUTEIbHBIM
o011eo0pa3oBaTeIbHBIM MPOrPAMMAM)).

e [lucema MunucrepcTBa oOpa3zoBanus U Hayku P® ot 18.11.2015 Ne(09-3242
«O mnampaBnenun uHpopManum» «MeToaudeckrue peKOMEHAAUU TIOo
MPOCKTUPOBAHUIO  JOTOJHUTENBHBIX  OOIEpa3BUBAIOIIMX  IPOTrpamMm
(BKJIIOYAst pa3HOYPOBHEBBIE IIPOIPAMMBI)».

e [lucema MunucrepctBa oOpa3oBanus u Hayku P® ot 25.07.2016 r. Ne(9-
1790 «PekomeHmanuMu 1O  COBEPIICHCTBOBAHUIO  JOMOJHUTEIBHBIX
00111e00pa30BaTENIbHBIX MPOTPAMM, CO3JaHUIO JCTCKUX TEXHOIMAPKOB,
LEHTPOB MOJIOJEKHOT0 MHHOBALIMOHHOIO TBOPYECTBA M BHEAPEHHUIO MHBIX
GopM NOATOTOBKM JETEW M MOJIOJEKH IO HIporpaMMaM HH)KEHEPHOU
HaIPaBJICHHOCTH.

e [locranoBnenus I'maBHOrO canutaproro Bpaya P® ot 28.09.2020 Ne28 «O0
YTBepxkaennn canutapubix mnpasui ClI 2.4.3648-20 «CanurapHo-
AMUAEMHUOJIOTHYECKHE TpeOOBaHUSI K OpPraHU3AllMM BOCIHUTAHUS U OOydeHUs,
OTJIbIXa U O3JIOPOBJICHUS AETEN U MOJIOJEHKINY.

e [locTranoBneHus ' 1aBHOTO rOCyJapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 28.01.2021 No 2 "OO yTBEep» IACHUM CaHUTAPHBIX
npaBui 1 HopMm CanlluH 1.2.3685-21 "['uruennyeckre HOpMaTUBBI U TPEOOBAHUS
K oOecreyeHnto 0e30nacHOCTH U (M) Oe3BpeJHOCTH JJId YesloBeKa (HaKTOpOB
cpenbl oouTaHus'".

IIporpamma Kypca mnpeaHasHadyeHa Ui ydanuxcs 9 Kiacca W HOCHUT
IIPEIMETHO-OPUEHTHPOBAHHBIN XapakTep.

ConeprkaHue Kypca IOMOKET YYEHUKaM IOJIYYUTh PEAIbHBIN ONBIT PELICHUS
JaXe CIOXHBIX 3a]ad. 3aHATUS OPUEHTHUPOBAHBI HA CUCTEMATU3ALMIO H
yrayOJeHHOEe U3ydYeHHE Kypca XMMHUU OCHOBHOM IIKOJIBI, a TaK)K€ HAa MOJTOTOBKY
oOyuaronuxcs 9-x knaccoB k 'MA (OI'D) B HOBO# opMe U ydalmxcs, KOTopble
BBIOMPAIOT XUMHUIO JUIs JaJIbHEHIIIEro o0ydeHus B mpodurie.

DKCIEPUMEHT SIBIISIETCSI ICTOYHUKOM 3HAHUN U KPUTEPUEM MX UCTUHHOCTH B
Hayke. KoHrmenmusi coBpeMeHHOTo 00pa30BaHUs MOAPA3yMEBAeT, 4TO B y4eOHOM



OKCIIEPUMEHTE  BEAYIIYI0O  pOJdb  JOJDKEH  3aHATh  CAMOCTOSITENbHBIN
UCCJIEI0BATENbCKUI YUEHUUECKUN IKCTIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTATBHBIE UCCIAEAOBAHUS IO XUMUU YKE TPYIHO
NpeacTaBUTh 0€3 HCMHOJb30BaHHUS HE TOJBKO AaHAJIOTOBBIX, HO M HHU(PPOBBIX
U3MEPUTEIBHBIX TPUOOPOB.

B ®enepansaom ['ocynapcrBennom ObpazoBatenbHom Crangapre (OI'OC)
MPOMUCAHO, YTO OJHUM U3 YHUBEPCAJIBHBIX yUEOHBIX AECUCTBUN, MPUOOpPETAEMBIX
yUalIUMHCS, JOJKHO CTaTh YMEHHE «IPOBEACHHUS  OMNBITOB, IPOCTHIX
HKCIIEPUMEHTAJIbHBIX HCCICAOBAHUM, TMPAMBIX M KOCBEHHBIX M3MEPEHHUI C
UCITI0JIb30BAHUEM aHAIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4yeOHbI SKCHEPUMEHT [0 XHWMHH, MPOBOJAUMBIA Ha TPAJAULMOHHOM
o0opynoBanuu, 6€3 mpuMeHEHUS ITU(PPOBBIX TaAOOpATOPUIA, HE MOKET MO3BOJIUTH B
MIOJTHOM MEpe PeUInTh BCE 3aJa4u B cOBpeMeHHoM mikose. [{udposas mabopatopus
MOJTHOCTBIO MEHSET METOANKY U CO/ICP)KAaHNE IKCIIEPUMEHTATBHOMN JIEATETHbHOCTH U
pelaeT BhIIIeNepeurciaeHnbie mpoonemMsl. [LIupoknii ciekTp AaTYUKOB MO3BOJIUT
y4YalumMcs 3HAKOMUTBCS ¢ TapaMeTpaMy XUMUYECKOT0 IKCIIEPUMEHTA HE TOJIBKO Ha
KayeCTBEHHOM, HO U Ha KOJIMYECTBEHHOM YPOBHE.

[IpennaraeMselii Kypc OpUEHTHPYET yHalUXCsl Ha MOMCKOBYIO JI€ATEIbHOCTD,
NPUBHUBACT KyJIbTYypy NPOBEICHHS HAYYHOTO DKCIIEPUMEHTA, JaeT BO3MOXHOCTH
yIIyOUTh 3HAHUS 1O OYEHb BaXKHBIM BOMPOCAM Kypca XHUMHH, TOMOTaeT pedsaram
onpenenuThcsi ¢ BbiOOpoMm mpodeccuu. Ilo3BonseT pacmmpuTh MpeACTaBICHUE
yUYaluxcs O CBOMCTBAaxX BEIIECTB M pPe3ylbTaTaxX UX B3aMMOACHCTBUIMA, 3aKPETIUTh U
pa3BUTh HaBBIKM pabOThl B JA0OpPAaTOPUM U PELIEHUS KOJIWYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.

[legarornyeckas 11e1€co00pa3HOCTh MPOTPAMMBI 3aKIHOYAETCA B TOM, YTO B
mpoiiecce OO0y4YeHHs CO3/al0TCS YCIOBUA K (OPMHUPOBAHUIO y OOYYaIOIIUXCS
[EJIOCTHOW KapTUHBI MHUPA, BOCIUTAHUIO JIOJCH TBOPYECKUX M KOHCTPYKTHBHO
MBICIISIIIIAX, TOTOBBIX K PEIICHUIO0 HECTAaHAAPTHBIX KU3HEHHBIX 3a]1ad.

Ha 3ansarusx mno Ilporpamme QopmMupyroTcss yMmeHus 0€30MacHOTO
oOpalieHusi ¢ BEIIECTBAMH, 3aKJIaJbIBAIOTCS HOPMBI 3JI0POBOrO 00pasza >KU3HHU.
3HaAKOMCTBO OOYYarONIUXCsl C XMMHUYECKUMHU BEIIECTBAMH, M3 KOTOPHIX COCTOUT
OKPYXKAIOUIMKA MUP, MO3BOJSET PACKPBITh BAXKHEWIIHUE B3aHUMOCBS3U 4YEJIOBEKa U
Pa3IMYHBIX BEILIECTB B CPEC €ro OOMTaHUSI.

Anpecar I[Iporpammbl.
[IporpamMma akTyanpHa ansi oOywaroumuxcs 9-x kmaccoB (15-16 ner). Ha
oOyuenue no [Iporpamme npuHHMAaOTCA BCE >KeNarolliue, UMerIue 0a30BbIe
3HAHMS 10 XMMUU U HE UMEIOLIUE POTUBONOKA3AHMI 110 3/I0POBBIO.



KonuuecTtBo ywamumxcs: 15 yenosek
Hean IIporpammbl:
Co3naHue yciaOBUHM JUIsl BOBJICUYECHMSI y4YallUXCsl B OKCIEPUMEHTAIBHYIO
IIOMCKOBYIO J€ATEIBHOCTD.
3apaum Ilporpammer:

Oopa3zoeamenvHble
[ yIrayOUTh ¥ PACIIMPUTD 3HAHUS YUAITUXCSI IO HEOPTaHUIECKON XUMUU;
PaCKpBITh POJIb SKCIIEPUMEHTA B XUMUH;
[ chopMHpOBaTh y UIKOJIBHUKOB MPAKTUYECKUE HABBIKU, YMEHHUE
pPaBUIBHO

oOpaimaTtbcsi ¢ HW3YYEHHBIMH BEIIECTBAMM, NPUOOpaMH, IPOBOJUTH
HECJIOJKHBIC XMMHUYECKHE ONBITHI.

Pa3zeusarwwue

] chopMUpOBaTH yMEHUE CpaBHHMBATb, BBIBISITH CYIECTBEHHOE,
YCTaHABJIMBATh MMPUUYMHHO-CJIEACTBEHHbBIEC CBSI3M, 0000IIATh U CUCTEMATU3UPOBATH
3HAHUS;

O Pa3BUTH CAMOCTOSITEJIBHYIO TIOUCKOBYIO JEATEILHOCTD IIIKOJIBHUKOB;

] COBEPIIICHCTBOBATh YMEHHUS pabOTaTh C JUTEPATypod W CpeCTBaMHU
MyJIbTUMEINA.

Bocnumamenuwvnbuie

[] chopMUpOBaTh Yy y4YalIUXCsl TUAIEKTUYECKOE MOHUMaHUE HAay4YHOU
KapTUHBI MUPA;

[] CrIOocOOCTBOBATh HMX HMHTEUICKTyaIbHOMY Pa3BUTHIO, BOCIHUTAHUIO
HPABCTBEHHOCTH, T'YMAaHUCTUUYECKUX OTHOILICHUN, TOTOBHOCTH K TPYAY;

] MOJTOTOBUTh YUaAIIMXCS K cAa4e IK3aMEHa, IMTOCTYIJICHUIO B BY3;

MOATOTOBUTh YYAIIMXCS K CO3HATEILHOMY W OTBETCTBEHHOMY BBIOODY
YKU3HEHHOT'O MyTH;

] pPa3BUTh Y4EOHO-KOMMYHUKATUBHBIE YMECHHUSI.

I[liianupyemsl pe3yabTaThl 0cBoeHUs IIporpaMmel

JTuunocmmuoie pezynomamol

OOyuaromuiicsi MOMYYUT BO3MOXXHOCTH ISl (DPOPMUPOBAHUS CIICTYIOITUX
JUYHOCTHBIX Y Y /I:

. onpeiesieHre MOTUBAIIUU U3yUYEeHUSI yueOHOro MaTepuaa;

. OIICHMBAHME YCBAaMBAeMOIro y4eOHOro wmarepuana, HCXOId U3
COLMAJIBHBIX W JINYHOCTHBIX IIEHHOCTEH;

. MOBBINICHUE CBOETO 00Pa30BaTEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH
K U3yYEHHUIO OCHOBHBIX HCTOPUUYECKUX COOBITUH, CBSA3AaHHBIX C Pa3BUTUEM XUMHUU U
00I11eCTBa;



. 3HAHHUE MPABUJI MIOBEJCHHS B UPE3BbIYAHBIX CUTYalUsIX;
*  OIIEHHWBAHUE COLMATBHOW 3HAYMMOCTH Mpodeccuid, CBA3AHHBIX C
XUMHUCH;
*  BIQJICHHE TMpaBWIaMH O0€30MacHOro OOpalleHus] ¢ XUMHYECKUMU
BEILIECTBAMU U 000PYIOBAaHUEM, MPOSBICHUE FKOJOTUUECKON KyIbTYPHI.

MeTtanpeaMeTHbie pe3yJibTaThl
Pecynamuenvie
OOyyaronuics MOJIYyYUT BO3MOXKHOCTH Il (DOPMHUPOBAHHS CIETYIONTHX

peryisaTuBHbIX Y Y I

* IIeJIeTioJlaraHye, BKJIIoYas MOCTAaHOBKY HOBBIX IIE€JICH, TpeoOpa3oBaHue
MMPAKTUYECKOM 3a/1a4d B ITO3HABATEIBHYIO, CAMOCTOSITCIIBHBIN aHAIU3 YCJIOBUM
JIOCTHXKEHUS 1€ Ha OCHOBE YYETA BBIICJICHHBIX YUUTEIEM OPUCHTUPOB JCUCTBUS
B HOBOM YY€OHOM MaTepuase;

* TUIAHUPOBAHUE MYTHU JOCTHUKCHUS LIEIIEH;

. YMEHHUE CaMOCTOATEIBHO KOHTPOJMPOBATH CBOE BPEMS U YIPABIATH
1M;

. yMEHHE MPUHUMATh PEIIeHUs B IPOOJIEMHON CUTYaIIUH;

. MMOCTaHOBKA y4eOHBIX 3ajad, COCTaBJICHUE TUIaHa u
MOCJIEI0BATEIbHOCTH JICHCTBUI;

. opraHuzaius pabodyero MecTa TMpPU BBIIOTHEHUH XUMHUUYECKOTO
JKCIIEpUMEHTA;

. IIPOTHO3UPOBAHUE PE3yJIbTAaTOB OOYUYEHHMS, OIEHUBAaHHWE YCBOCHHOTO

MaTepuaia, OlleHKa KauyecTBa U YPOBHS NOJYyYEHHBIX 3HAHHMA, KOPPEKIUS TUIaHA U
crioco0a IeUCTBUS TPU HEOOXOTUMOCTH.

Ilo3nasamenvhole

OOyyaromuiicsi MOJXYYUT BO3MOXXHOCTh ISl (DPOPMUPOBAHUS CIIETYIOIIUX
Mo3HaBaTeabHbIX Y'Y [I:

*IIOWCK U BBIJIeJICHUE HHPOPMAIIHH;

*aHaJIU3 yCIOBUM © TpeOOBaHU 3a7auu, BBIOOP, COIMOCTaBICHUE U
000CHOBaHUE crioco0a pelieHus 3a1a4u;

*BbI0Op Hanbosee YPPEeKTUBHBIX CITOCOOOB PEIICHUS 3a0a49H B 3aBUCUMOCTH
OT KOHKPETHBIX YCJIOBUH;

*BBIJIBIDKEHHE U 000CHOBAHME TUIIOTE3bI, BBIOOP criocoda e€ MpoBEpKH;

*CaMOCTOSTETIFHOE CO3[IJaHUE QITOPUTMa JACSITENbHOCTH TMPH PEIICHUH
po0JIeM TBOPUYECKOTO U TMTOMCKOBOTO XapaKTepa;

*YMEHHUSI XapaKTepPU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO M CBOMCTBAM;



*ONKMCHIBAHUE CBOMCTB: TBEPIBIX, JKUJAKHX, Ta3000pa3HbIX BEILECTB,
BBIJICJIICHUE UX CYILECTBEHHBIX IPU3HAKOB;

*U300paK€HUE COCTaBa IMPOCTEHIINX BEIIECTB C IMOMOULIBI0 XMMHUYECKUX
(opMyJ1 ¥ CYIITHOCTH XUMUYECKUX PEAKLUH C OMOIIBI0O XUMUYECKUX YPaBHEHUM;

*IpOBE/ICHUE HAOJNIO/ICHUH, OINKMCAHUE NPU3HAKOB M YCJIOBUHA TEUCHHS
XUMHYECKUX PEAKLNN, BBIIIOJHEHNE XUMHUYECKOTO JKCIIEPUMEHTA, BBIBOABI Ha
OCHOBE aHainu3a HaOIIONCHWI 3a JKCIIEPUMEHTOM, pEIICHHE 3a7ad, MOJIy4eHHE
XUMHYECKON HHPOPMAIUH U3 PA3TUYHBIX HCTOUHUKOB;

* YMEHHE OpraHU30BbIBATH UCCIIEOBAHUE C LIEJIBIO IPOBEPKH TMIIOTES;

* YMEHHE JIe1aTh YMO3aKII0UeHNs (MHAYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBI;

yMEHHE OOBEKTUBHO OLIEHMBATh MH(OPMALIMIO O BEIIECTBAX U XUMHUECKUX
nporeccax, KpUTHUECKU OTHOCUTHCS K TICEBAOHAYYHON HH(DOpMALINU.

KommyHnuxkamuenoie

OOyyaromuiicst MOJXYYUT BO3MOXXHOCTh ISl (DPOPMUPOBAHUS CIIETYIOIIUX
KOMMYHHUKAaTUBHBIX Y Y JI:

*[I0JIHO€ ¥ TOYHOE BBIPA)KEHUE CBOUX MBICJIEN B COOTBETCTBHH C 3aJja4aMu U
YCIIOBUSIMU KOMMYHUKAIIUH

*aJICKBaTHOE UCITOJIb30BAHUE PEUEBBIX CPEACTB ISl y4ACTUS B JUCKYCCUU U
apryMeHTaluy CBOEH MO3ULMHU, YMEHUE NPEJICTABIIATh KOHKPETHOE COAECPIKAHUE C
COOOIIEHHEM €ro B IUCBMEHHOW M YCTHOW (opme, ompeneneHue crocoOoB
B3aUMOJICHCTBUS, COTPYJHUUYECTBO B MOUCKE U cOOpe nHpOpMaIuu;

*OIlpesieJIeHHE CIOCOO0B B3aMMOJEUCTBUSA, COTPYAHHUYECTBO B IOUCKE U
cOope nHpopMaIuu, yyacTie B AUaore, INaHUPOBaHKE OOIMX CIIOCOOOB PabOTHI,
MPOSIBJICHUE YBAKUTEIBHOTO OTHOIICHHS K IPYTUM YUaITUMCS;

*OMMCAHUE  COJEPkKAHUA  BBINOJHSIEMBIX  JCUCTBU C  LEJBIO
OPUEHTUPOBKHU B MPEIMETHO- MPAKTUUYECKON JEATCIBHOCTH;
*YMEHUSI YYMUTHIBaTh pPa3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHAIUU
Pa3JIMYHBIX MO3UILIUNA B COTPYAHUYECTBE;

*OCYILIECTBIISITh B3aUMHBIA KOHTPOJIb W OKa3blBaThb B COTPYIHHYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

*IUIAHUPOBATh OOIIME CHOCOOBl PabOThI; OCYIIECTBIATH KOHTPOJIb,
KOPPEKIIUIO, OIICHKY JIEUCTBUI MapTHEPA, YMETh YOEKIaTh;

Ilpeomemmnuwie pesyrvmamol
O0yvaromuiicss HAYYUTCH:
. MPUMEHSTh OCHOBHBIC METObI MO3HAHUS: HAOIOJEHNE, U3MEPEHUE,
AKCIEPUMEHT;



. OMHCHIBATh CBOWCTBA TBEPMBIX, KUIKUX, Ta3000pa3HbIX BEIIECTB,
BBIJIEJISAS UX CYLIECTBEHHbBIE TPU3HAKH;

. coOJI01aTh MpaBuiIa 0e30MmacHoi paboThI PU MPOBEIEHUU OTBITOB;

. M0JIb30BAThCS 1a00OPATOPHBIM 00OPYIOBAHUEM U MOCYI0M;

. MoJTy4aTh, COOMPATh Ta3000pa3HbIe BEIIECTBA M PACIIO3HABATH HX;

. XapaKTepu30BaTh (U3NUECKHUE W XMMHYECKHE CBOWCTBA OCHOBHBIX

KJIaCCOB HCOPraHUYCCKHX COCHHHGHHﬁ, IMPOBOAWTL OIIbITEI, ITOATBCPIKAAIOIINC
XMMHUUYCECKHE CBOMCTBA N3YYCHHBIX KJIACCOB HCOPTraHUYCCKHNX BCIICCTB,
° I'paMOTHO 06pa1uaTLc;1 C B€CIICCTBAMHU B HOBCQZ[HGBHOﬁ KHU3HHU.

OO0yyarouuiicsi NOJYYUT BO3MOKHOCTh HAYYNTHCH!
. BBIJIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIBLHO TUIIOTE3bl O XUMHUECKUX
CBOMCTBaX BEILIECTB HA OCHOBE UX COCTaBa M CTPOCHUSI, UX CIIOCOOHOCTU BCTYNAaTh
B XMMHMUYECKHE PEaKI[UU, O XapakKTepe M MNPOAYKTaX pPazIUYHbIX XUMHYECKUX

peaKkuu;
. XapaKTepu30BaTh BEIECTBA II0 COCTaBY, CTPOCHHUI0 U CBOWCTBAM,
yCTaHaBJIMBATh IIPUYUHHO-CJICICTBEHHbIE CBA3U MEXILY JAHHBIMU

XapaKTepUCTUKAMH BEUIECTBA;

. COCTaBIISAITh MOJICKYJIIPHbIE W TIOJHBIE HWOHHBIE YpPAaBHEHUS [0
COKpaIIEHHBIM HOHHBIM YPaBHEHHUSIM;

. MPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBIIATH OKUCIUTEIBHBIC
WM BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIEHEW OKHUCIICHUSI AJIEMEHTOB,
BXOJSIIIUX B €0 COCTAB;

. BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIIBHO THUIOTE3bI O PE3YyJIbTaTax
BO3JICHCTBUSI PA3IUYHBIX (DAKTOPOB HA NBMEHEHHE CKOPOCTH XUMHUUYECKOU PEaKITnu;

. MCITIOJIb30BATh MPUOOPETEHHBIE 3HAHUS JIJIS1 9KOJIOTUYECKH TPAMOTHOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

. UCIIOJB30BaTh  MPUOOPETEHHBIE  KIIIOYEBBIE KOMIICTCHIIMU  MPU
BBITIOJTHEHUU TMPOEKTOB M PEIICHUH Yy4eOHO-UCCIIEIOBATEIIbCKUX 3aJad 110
W3YYEHUIO CBOMCTB, CITOCOOOB MOJIYUYECHHS U PACTIO3HABAHMS BEIIECTB;

. OOBEKTHBHO OIICHHBATh MH(POPMAIUIO O BEIIECTBAX M XUMHUYECKUX
nporeccax;

. OCO3HaBaTh 3HAYEHUE TEOPETHUUECKUX 3HAHUM 10 XUMHUH JJs
MPaAKTUYECKOMN JEATeTbHOCTU YEJIOBEKa;

. CO3/IaBaTh MOJICTU U CXEMBI JIJIsl pEIICHUs yYeOHBIX U ITO3HABATEIbHBIX
3a/1a4; MTOHUMAaTh HEOOXOJUMOCTH COOJIIOJCHUS MPEANUCaHUuM, MpearacMbiX B
WHCTPYKITUSX TI0 UCIIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.



MarepuaabHo-TexHHYecKoe obecneuenue IIporpammel
Opranu3aiioHHbIEC YCIOBHS, TTO3BOJISIONINE PEATM30BaTh COJIEP)KaHUE
JIOTIOJTHUTEJIFHON 00pa30BaTeIbHOW MPOrpaMMbl « XUMHS B OBITY» MPEIoJararT
HaJIM4HE:

- TOMEIICHHSI, yKOMIUIEKTOBAHHOTO CTaHIAPTHBIM YU4eOHBIM 000PYI0BaHUEM
U MeOenbpio (IOCKA, MAapThI, CTYNbs, MIKa(bl, AIEKTPOOOECIICUCHHE, BBITSDKHON
mkag, pakoBUHA C XOJIOJHON BOJIOTIPOBOIHOM BOOM).

- HEOOXOMMBIX TSI SKCIIEPUMEHTOB 00OPYIOBAHMS M PEaKTHBOB.

- MYJIBTUMEIUMHOTO 000pYyI0BaHMS (KOMIIBIOTEP, HOYTOYK, MPOEKTOP,
(badII- KapThl, KpaH, CPeACTBA TEICKOMMYHHUKAIIMK (JIOKaJIbHbIE IIKOJIBHBIC CETH,
BBIXOJI B UHTEpHET). JlugakTraeckoe o0ecreueHue npeanojaracT HaTuIue TeKCTOB
Pa3HO YPOBHEBBIX 3aJlaHHM, TEMAaTUUYECKUX TECTOB MO KaXXIOMY pa3eily TEMBI,
WHCTPYKIMI I8 BBINIOJIHEHUS TPAKTUUYECKUX paldOT, TaOIUIbl XUMHYECKUX
anemenToB J[.M. MeneneeBa, TaOIHIbI pACTBOPUMOCTH OCHOBAHU, KUCIIOT, COJIeH



Conep:xanue Kypca
Tema 1. HemeTanasl (6 4).

Ou3nyeckne ¢  XHUMUYECKHME CBOMCTBAa TAJIOTCHOB. XJOp, €ro
pacupoCTpaHEHHOCTh B MPUPOJIE, NOJy4YeHHE (B MPOMBILUIEHHOCTH U B
nabopatopuu), (QuU3AUECKHE W  XUMHUYECKHE  CBOWCTBAa, IPUMEHEHUE.
XJ10poBoIOpO, NoJiyueHue, cBoiictBa. ConsiHasa kuciora u ee conu. [Ilpumenenune
COJISIHOM KHCJIOTBI U €€ cojiel. KauecTBeHHas peakuus Ha XJIOPUA-HOH.

Cepa, ee HaxOXJeHUE B PHUPOJC, AJUIOTPOIHS, (PU3UIECKUE U XUMUUIECKUC
coiictBa. CepoBogopo. CepoBopopoaHas kucinota. Cynspuasl. Oxcua cepsl (1V)
(cepHuUCTBIN Ta3), cepHUCTas Kuciora, cyiabPutel. Oxcun cepsl (VI) (cepHbiit
anruapun). CepHas kucinora. OKHUCIUTENbHBIE CBOMCTBAa KOHLEHTPUPOBAHHOM
cepHoit kucaotel. Cynbgarel. [loayyeHune u npuMeHEHUE CepHOUM KHCIOThI (0€3
TEXHOJIOTHYECKON cxeMbl). KauecTBeHHas peakuus Ha cyiab(paT-uoH. XUMHUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelibl OKCHIAMH CEPBI.

Ammuak. Comu ammonusi. KadecTBeHHass peakius Ha HOH aMMOHUA.
Oxcunpl a3ora. A30THas KHCIOTa: MOJNy4YeHHE, (U3MYECKUE U XHUMHUYECKHE
cBoiicTBa. [Ipumenenne a3oTHOM KucmoTel. Hutpatel. Y 106penus.

JlaGopaTopHbIe ONbITHI

1. Onpenenenue XJIOPUIA-UOHOB B MUTHEBOM Boje (0OopymoBanue Touku
pocTa)

2. O6pa3zoBanue cosieid aMMmoHus (o6opynoBanue Touku pocTa)

[Tonyuenne aMMuaka U U3y4Ye€HHE €r0 CBOWCTB.

w

4. V3yuyeHne CBOWMCTB CEPHHCTOrO Ta3a MW  CEPHUCTOM  KHUCJIOTHI
(o6opynoBanue Touku pocrta)

5. OnpenencHue aMMHAYHOM CEIUTPHI M1 MOYEBUHEI (000pymoBanue Touku
pocTa)

Tema 2. Metasibl (6 4).

Kanpumit — mnpeacraBuTellb CEMEWCTBA IIETOYHO3EMETBHBIX METAJLIOB.
Haxoxnenue kanbuusa B npuponae. Men, MmpaMop, U3BECTHSIK U ruric. Gusnyueckue
CBOMCTBA, B3aMOJIEMCTBHE ¢ HeMeTaiu1aMu 1 Bojgou. Coequaenuns Kampmus. Oxcug
U THAPOKCHA Kanbltus. M3BecTb. CTpouTenbHBIC MaTepHajbl: IIEMEHT M OCTOH.
OkpamumBaHue MIAMEHH COJISIMUA KaJTbIIUSL.



Kenezo. Munepanbl xene3a. @DOU3NYECKME W XUMHUYECKUE CBOMCTBA
(B3aMMOAEHCTBUE C KUCIOPOIOM, KHCIOTaMHu, XjiopoM). Coenunenus xkenesa (I11) u
xenes3a (I11) u ux cBoicTBa: OKCUIBI, THAPOKCUIBI U coiii. KauecTBeHHas peakius
Ha noH xene3a (11I).

JlaGopaTopHbIe ONBITHI.

1. XKene3o. Oxucnenue xene3a BO BIaKHOM Bo3ayxe (o0opynoBanue Touku
pocTa).

2. B3aumopeiicTBie U3BECTKOBOU BOABI C YIJIEKUCIIBIM Ia30M.

3. XK&cTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



TemaTn4yeckoe MJIAHUPOBAHUE

Tewma 3auaTusa

KomuuectBo
qacoB

9KCH€pI/IMCHTaJIBHaH qaCTb

Tema 1. Hemerans (6 ).

6

dusnyeckre U XUMHUYECKUE CBOMCTBA

rajJjoreHoOB. Xitop, €ro

pUpPOJIE,
nosiydyeHue (B MPOMBIIUICHHOCTH U B
JabopaTtopun),

pacnpoCcTpaHEHHOCTh B

dbuznyeckue U
XUMUYECKHUE CBOMCTBA, NPUMEHEHUE.
XIIOPOBOIOPOJI, OJIYYEHUE, CBOMCTBA.
ConsHas ee
[IppuMeHEHNE COJISTHOM KHCIIOTBI U €€

KHCJIOTa u COJIN.

coneii. KauecTBeHHass peakius Ha

XJIOPU/I-HUOH.

2

Omnpenenenre XJIOPUA-HOHOB B
NUTHEBOI BoJIe (00Opy0BaHKE
Touku pocTa)

Cepa, ee HaxoXIEHHE B MPUPOJE,
aJIOTPOMHS, busnueckue u
XUMHYecKue cBoiicTBa. CepoBOAOPO.
CepoBogopoHas kuciota. CynbQuisl.
Oxcug cepol (IV) (cepHuCTBIA Tra3),
CEpHHCTAsl KUCIOTa, CyIb(pUuThl. OKCH
cepsl (VI) (cepubiii anruapun). CepHas
kuciora. OKHUCIUTENIbHBIE CBONCTBA
KOHILIECHTPUPOBAHHOM CEPHON KHUCJIOTHI.
Cynbdatel. KauecTBeHHas peakius Ha
XUMHYECKOE

OKpYyX aroueu

cynb(dar-uoH.
3arpsi3HEHHE CpeIbI

OKCHIAaMHU CCPHLI.

N3ydeHne CBOMCTB CEPHUCTOTO
rasa u CEpHUCTON KUCIIOTBI
(o6opynoBanne Touku pocta)

AMMMaK. Comn aMMOHUS.

KauecTBennas peaKnus Ha HOH

ammoHusa. Okxkcuabl a3zora. A3OTHasd
KHUCIIOTa: TONydeHue, (GU3NYecKue Hu
XAMUYECKUE CBOWMCTBA. IIpumeHeHue
a30THOU

KHUCJIOTBI. Hwurpatsl.

Y no6penus.

OO6pazoBanue coJieil aMMOHUS
(o6opynoBanne Touku pocra)

[Tonyuyenne aMmmuaxka u
V3y4YE€HUE €r0 CBOWCTB




OnpenencHre aMMHaYHON
CCIIUTPhI U MOYCBHHBI
(o6opynoBanue Touku pocrta)

Tema 2. Metamisl (6 4).

Kanbuit — npeacraBuTeNb ceMENCTBa
HIEJI0YHO3EMETBHBIX METAJIJIOB.
Haxoxnenue kanpuus B ipupone. Meun,
Mpamop, U3BECTHSK u THIIC.
duznyeckue CBOICTBA,
B3aMMOJICHCTBUE C HEMETANIAMU H
Bojoi. Coenuuenus kanplus. Okcua u
TUPOKCUL KaJIbLUsl. N3BecTsb.
CrpouTenbHble MaTepualibl: IIEMEHT U
0eToH. OkpallliBaHueE IJIAMEHH COJISIMU
KaJIBLIUSL.

JKEcTKOCTH BOJIBI U CITOCOOBI €6
yCTPaHCHHS.

BzaumMopaelicTBHE H3BECTKOBOU
BO/JIbI C YTJICKUCIIBIM ra30M

Keneso. Munepansl Kelesa.
DU3NYECKNE U XUMHUYECKHUE CBOWCTBA
(B3aUMOJIEHCTBUE C  KHCIIOPOJIOM,
KUCioTamMH, xjopoM). CoeauHeHus
weneza (II) u xemeza (III) m wux
CBOMCTBA: OKCHJbI, THIAPOKCUILI U
cosi. KauecTBeHHass peakuus Ha HOH
xenesa (I11).

Keneszo. Okucienue xeiae3a BO
BJIQYKHOM BO3yXe
(o6opynoBanue Touku pocta).




