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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpamma JOMNOJHUTENBHOrO OOpa3oBaHUs «Y IUBUTENbHAS
XUMUS» COCTaBIIEHA HA OCHOBE:
1) ®enepanbroro 3akoHa Ne273-D3 «O06 obpazoBannu B Poccuiickoit deneparumy
2) ®enepandbHOrO TOCYAAPCTBEHHOTO 00Opa30BaTENIbHOTO CTaHAapTa OCHOBHOTO
oOmero oOpa3oBaHusl, YTBEPKACHHOTO MpHKa3oM MuHHCTepCTBAa 00pa3oBaHuUs U
Hayku P® ot 17.12.2010r. np.Nel1897 ¢ uamenenusimu ot 31.12.2015r. Nel1577
3) [Iporpammel Kypca xumuu 1iist 8-9 kitaccoB 00111€00pa30BaTENbHBIX YUPEKIECHUN
4) OcHoBHOM 00pa3oBaTEILHON MIPOrpaMMbl OCHOBHOTO 00111ero oopazoBanust MAOY
«babKuHCKasi CpeJTHAs IIKOJIa

C yuerom:

1) ®enepanbHoro nepeuns yueoHukon [Ipukaz Munuctepctsa npocsenierust PO.
Ne 495 ot 26.06.2025.

Pacnopsbxenuss Munmnpocsemienust PO or 12.01.2021 NeP-6 «O6 ytBepxaeHuu
METOIMYECKUX pPEKOMEHAAIM 10 CO3JaHuI0 U (QYHKIHMOHUPOBAHUIO B
00111e00pa30BaTeNIbHbIX OPTraHU3ALMIX, PACTIONIOKEHHBIX B CEJIbCKOM MECTHOCTH U
MaJIbIX TOPOJIax, [IEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHON U TEXHOJIOTMUECKOM
HaNnpaBJICHHOCTEN»

2). Meroanueckux pEKOMEHJIalWid MHHHCTEpCTBA mpocBeweHus Poccuiickoit
®enepanu o «Peanuzanuu o6pa3zoBaTeNbHBIX IPOrPaMM €CTECTBEHHOHAYYHOU U
TEXHOJOTMUECKON HAMPaBICHHOCTEN 10 XUMHUH C UCIOJIb30BaHUEM 000PYIOBAHHUS
neHtpa «Touka pocrtay (YTBEpXKIEHBI pacnopsikeHueM MuHHCTEpCTBA
npocsemenust Poccutickoit denepanuu ot 12 ssuBapst 2021 r.Ne P-6).

3). Mcnonp30BaHus HAIISIIHO-AUIAKTUYECKUX TTOCOOMN U 000pyJOBaHUS LIEHTpA
«Touka pocta»

4). Yuebuuku: Xumus.8- 9 kiacc: yuel. 1ist 001eo0pa3oBaTeIbHbIX OpraHu3aIii/
O.C. Taopumensa, W.I'. OctpoymoB, C.A. CmagkoB - 3-¢ wusn— M.:
[Ipocsemenne,2024

[Iporpamma paszpaborana mist ydammxcs: 8-9 kjaccoB u paccuuTana Ha 68
4acoB, M0 JIBa 4aca B HEJIEIIIO.

Ha 6a3e nenrpa «Touka pocTa» o6ecneunBaeTcsi peajau3anus NporpaMmm
€CTeCTBEHHO-HAYYHOMI U TEXHOJIOTMYeCKOH HaNpaBJICHHOCTei,
pa3padoTaHHBIX B COOTBETCTBHH ¢ TPeOOBAHNUSIMHU 3aKOHOAATENbCTBA B cdepe
o0pa3oBaHus U ¢ y4éTOM pekomMeHaanunii PegepajbHOrO onepaTopa y4edHoro
npeamMera « XuMHsD».

[IpodgunbHblii  KOMIUIEKT oOopyaoBaHusi 1eHTpa «Touka pocTay
obecnieunBaer A(hPEKTUBHOE JIOCTHIKEHHE 0O0pa30BaTENIbHBIX  PE3yJbTaTOB



o0y4alomuMuCsl IO TNPOrpaMMaM €CTECTBEHHO- HAyyHOW HampaBJIeHHOCTH,
BO3MOXKHOCTh YIUIYOJIEHHOTO M3yY€HHUs OTAEIbHBIX MPEIMETOB, B TOM YHCIIE IS
dbopMupoBaHUA H300PETATEIBCKOTO, KPEaTUBHOTO, KPUTHUYECKOTO MBIIIICHHUS,
pa3BUTUS (PYHKIMOHAIBHOM TI'PAMOTHOCTH Yy OOyYaroIIMXCsA, B TOM UHCTE
€CTeCTBEHHO-HAYYHOU U MaTeMaTHYECKOM.

CoBpeMeHHbIE IKCIEPUMEHTAIbHBIE UCCIEAOBAHUS MO XUMHH YXKE TPYIHO
NpEeACTaBUTh 0O€3 HCIONb30BaHUS HE TOJBKO AaHAJOTOBBIX, HO U IM(POBBIX
U3MepUTeNbHbIX Mpudopos. B ®enepansaom ['ocynapcrBenHoM OOpa3oBaTenbHOM
Cranmapre (®I'OC) mnpommcaHo, YTO OJHHM U3 YHHMBEPCAJIbHBIX Y4EOHBIX
JEHCTBHUM, NMPUOOPETAEMBIX YYAIIUMUCSH, TOJDKHO CTaThb YMEHHE «IIPOBEACHUS
OTIBITOB, MPOCTHIX 3KCHEPUMEHTATbHBIX HCCIICOBAHUMA, MPSMBIX U KOCBEHHBIX
U3MEPEHUH C UCMOJb30BAHUEM AHAJOTOBBIX M LU(POBBIX HM3MEPUTEIBHBIX
npubopoBy. Iupokuii CrexkTp AATYMKOB TO3BOJSIET YYalIUMCS 3HAKOMHUTBCS C
napaMeTpaMi XMMHYECKOTO SKCIEPUMEHTA HE TOJbKO HAa KAYeCTBEHHOM, HO U Ha
KoJmyecTBeHHOM ypoBHe. L{ugposas naboparopusi mo3BosseT BECTH JIIIUTEIbHBIHN
HKCIEPUMEHT JaX€ B OTCYTCTBHE SKCIIEPUMEHTATOpPAa, a 4acTOTa UX HU3MEPEHHI
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPHUSITHIO.

B npouecce popmupoBaHus SKCIIEPUMEHTATIBHBIX YMEHUN YUEHUK 00y4YaeTcs
NpEeACTaBIATh HH(GOPMAIHIO 00 UCCIIEIOBAHUH B YETHIPEX BUIAX:

. B BepOaJbHOM: OMKCHIBATh JKCIIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJENb
JKCIIEpUMEHTa, (UKCHUPOBATb BHHMAHHE Ha  U3MEPSIEMbIX  BEIMYHMHAX,
TEPMUHOJIOTHH;

. B Ta0NIMYHOM: 3amoOJHATH TaOMUIBl JAHHBIX, JIEKAIIMX B OCHOBE
nocTpoeHuss TpadukoB (MpU OBTOM y y4YalIUXCS BO3HUKAET TMEPBUYHOE
IpeCTaBICHUE O MaclITabax BEIMYHH);

. B rpaduueckoM: CTpOUTh TpaduKU MO TAaOJUYHBIM JAHHBIM, YTO HAET
BO3MOYKHOCTb IT€PEX0/ia K BBIABMKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKY
BeIMYMHAMU (TP 3TOM Y4YHUTENb MOKa3bIBAET MPEHMYILECTBO B BU3yalU3allUH
3aBHCHUMOCTEH MEXAy BeIMYMHAMU, HATJIAHOCTh 1 MHOTOMEPHOCTb);

. B BUJIE MAaT€MaTUYE€CKHX ypaBHEHHUH: JaBaTb MaTEMaTHUYECKOE OIMUCAHUE
B3aMMOCBSI3H BEJIMYNH, MaTeMaTUYECKOe 0000IIIeHNE.

[lepexon OT Ka10T0 Tamna npeacTaBieHuss UHGOPMaIUU 3aHUMAET JT0BOJIBHO
OOMBITION MPOMEXKYTOK BpeMeHu. B 8-9 kmaccax »ToT mporiecc He0OX0auM, HO B
CTapIIMX KJAcCaX MOXKHO ObLIO ObI 3TO BpeMs NOTPATUTh Ha pelieHue Oolee
Ba)XXHBIX 33/a4. B 3ToM 1uiaHe mu¢poBbie 1a00OpPaTOPUM CYHIECTBEHHO HKOHOMSIT
BpeMs. OTo Bpems MOKHO moTpatuth coriacHo PI'OC nHa ¢dopmupoBanue
UCCIIEIOBATENLCKUX YMEHHUH ydalluxcs, KOTOPbIE BBIPAXKAIOTCA B CIEAYIOLIUX
JNICUCTBUSIX:

* OTIpe/eNIeHrE TPOOIEMBI;



* [IOCTAHOBKA MCCJIEIOBATENBCKON 3a4a4H;

* IUIAHUPOBAHUE PELICHUS 3aa4K;

* IOCTPOEHUE MOJIEIIEH;

* BBIJBM>KEHUE TUIIOTES;

* SKCIIEpUMEHTAJIbHAS [TPOBEPKA TUIIOTE3;

* aHAJIM3 JJAaHHBIX SKCIIEPUMEHTOB WJIM HAOIIOICHHUIA;
* (opMysIpOBaHUE BBHIBOJIOB.

INJAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUS IPOI'PAMMBbI
KPY)KKa «YAuUBUTeJbHAs XuMus» i 8-9 KJIaccoB € HCNOJIb30BaHHEM
odopynoBanus uenTpa «Touka pocTa»
JTuunocmmuoie pe3ynomamot
ONpeIeJICHUE MOTHUBALIMK U3YYEHHUs YUYEOHOTO MaTepurara;
- OIICHMBAaHUE YCBAaWMBaeMOro Y4eOHOro MaTepuana, HCXOIsd U3
COLIMAJIBHBIX U JIMYHOCTHBIX [IEHHOCTEMH;
- MOBBIIICHUE CBOETO 00PAa30BATEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH
K U3yYEHUI0 OCHOBHBIX HCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTHEM XUMHUHU U
00I11eCTBA;
3HaHWE MPABWJI MOBEJICHUS B UPE3BBIUANHBIX CUTYAIIUSIX;
OIIEHHWBaHUE COIMAILHON 3HAYMMOCTH ITpodeccuii, CBA3aHHBIX C XUMHUEH;
- BIIQJICHUE TPaBWJIaMH O€30MAaCHOTO OOpAIICHUS C XUMHYECCKUMU
BEII[ECTBAMH U 000PYI0BAHUEM, MTPOSIBJICHUE IKOJIOTHIECCKON KYJIbTYPHI.
Memanpeomemmnuie pe3yibmamul
Pecynsmusuvie YVJI ;

nesjenojiaraHue, BKJIIOYas TOCTAHOBKY HOBBIX  Liefied, mpeoOpa3oBaHue
MIPAKTUYECKOM 3a/1a4d B ITO3HABATEIIbHYK), CAMOCTOSATENIbHBIA aHAJN3 YCJIOBHM
JOCTIDKECHHUSI 1I€JT Ha OCHOBE YU€Ta BBIICIICHHBIX YIUTEIIEM OPUCHTUPOB JIEHCTBUS
B HOBOM Y4€0OHOM Marepua’e; TUIAHUPOBAHUE ITyTH JTOCTUKEHUS TIENIeH;
YCTAaHOBJICHHE IICJICBBIX TIPUOPHUTETOB, BBIJCICHUE AIbTEPHATUBHBIX CIOCOOOB
JIOCTHKEHUS 1IeJIU U BIOOP Hanbosee 3p(HEeKTUBHOTO CIIOc00a;

YMEHUE CaMOCTOSATENIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIISITH UM;

yMEHUE TPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIINH;

MOCTaHOBKA YYEOHBIX 3a/1a4, COCTaBJICHHE TJIaHa U IMOCJIeI0BATEILHOCTH JCHCTBUN;
opraHu3zaiys pabo4yero MecTa Mpu BHIOJHEHUH XUMUYECKOTO IKCIIEPUMEHTA;
MPOTHO3WPOBAHUE PE3YJIHTATOB OOYyUEHHMs, OLICHUBAHUE YCBOEHHOTO Marepuala,
OIICHKa KadecTBa M YpPOBHS MOJYYEHHBIX 3HAHUW, KOPPEKIHs IJIaHa U crocoda
JEHUCTBUS MPU HEOOXOTUMOCTH.

llosnasamenvuvie YVJI:

MIOUCK U BbIACNIEHUE HHPOPMAIIHH;



- aHaJu3 YCJIOBUM W TpeOOBaHMN 3adauyd, BHIOOP, COINOCTAaBICHHUE WU
000CHOBaHKE CIOCO0a pelIeHus 3aJauH;

- BbIOOp Hanbosee 3pPEeKTUBHBIX CIIOCOOOB PELICHH 3a7a4l B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUH;

BBI/IBJKEHUE U 00OCHOBAHHUE TMIIOTE3bI, BBIOOP CIIOC00a €€ IPOBEPKHU;

- CaMOCTOSITEJIBHOE CO3/IaHUE aJIrOpUTMa JESTEIbHOCTH IpPU PELICHUU
po6JieM TBOPUYECKOTO U MMOMCKOBOTO XapaKTepa;

YMEHUS XapaKTEPU30BaTh BELIECTBA IO COCTABY, CTPOECHUIO U CBOWCTBAM;

- ONHCHIBAHUE CBOMCTB: TBEPABIX, JKHUIKHMX, TIa3000pa3HbIX BEIECTB,
BBIJIEJICHUE UX CYILIECTBEHHBIX IPU3HAKOB;

- U300pa)KEHHE COCTaBa IMPOCTEHIIMX BEIIECTB C MOMOIIbI0 XMMHUYECKHX
(GbopMyI U CYITHOCTH XUMUYECKUX PEAKLUN C TOMOIIbIO XUMUYECKIX YPaBHEHUH;
- npoBeJeHNe HAOIIOACHUN, OMHCAHWE MPU3HAKOB U YCIOBUN TEUEHUs
XUMHUYECKUX PEAKIUil, BBINOJIHEHUE XUMHUYECKOIO HKCIIEPUMEHTAa, BBIBOJBI Ha
OCHOBE aHaJIM3a HAOJIOJIEHUH 3a SKCIEPUMEHTOM, PELICHUE 3a/]ad, MOIy4YeHHE
XUMHUYECKON MHPOPMALK U3 PA3IUYHbIX HCTOUHUKOB;

YMEHHE OpraHU30BBIBATH UCCIIEI0OBAHUE C LIEJbIO IIPOBEPKU TUIIOTES;

YMEHUE AENIaTh YMO3AKIIOUEeHHsI (MHAYKTUBHOE U 11O AHAJIOTHH) U BBIBOJBL;

- yMEHHE OOBEKTUBHO OLEHUBATh HH(POPMAIIMIO O BEIIECTBAX U XUMHUYECKHX
npoueccax, KpUTHYE€CKH OTHOCUTBCS K IICEBAOHAYYHON HH(pOpMAaLHH.
Kommynuxkamusnvie YVJI:

IOJJHOE M TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBUU C 3ajjauyaMu M
YCIOBHSMH KOMMYHUKAITUH,

aJIeKBAaTHOE WCIIOJIb30BAHUE PEUYEBBIX CPEACTB IS Y4acTHsl B JUCKYCCHU H
apryMEHTAIlMU CBOCH MO3HIINU, YMEHHUE MPEIICTABIISATH KOHKPETHOE COJEPKAHHE C
COOOILIEHNEM €ro B MUCHbMEHHOM M YCTHOW ¢opme, ompeaesneHne crnocoOoB
B3aMMO/JICHCTBUS,

COTPYAHHUYECTBO B MIOMCKE U cOOpe HHPOpMAIINK;

oTIpeJieIeHne CIIoCO00B B3aUMOICHCTBHSI, COTPYAHUYECTBO B IIOMCKE U cOOpe
uHbopMalluy, y4JacTHE€ B JAMajore, MJIAHUPOBaHHWE OOLIMX CIOCOOOB paboTHI,
NPOSIBIICHUE YBAKHUTEIBHOTO OTHOIIGHUS K JPYTUM Y4YallMCS, OIMCAHHE
COJICpKAHUS BBIMIOJHSIEMBIX JCUCTBUI C LENbI0 OPUEHTUPOBKH B IPEIMETHO-
NPaKTUYECKOMN EATENIbHOCTH; YMEHHUS YUUTHIBATh pa3Hble MHEHHS U CTPEMHUTHCA K
KOOPJAMHAIMU PA3IUYHBIX O3ULINH B

COTPYAHUYECTBE;

dopmynupoBath COOCTBEHHOE MHEHHE W TMO3WIHI0, apryMEHTHPOBaTh H
KOOPJAWHUPOBATh €€ C MO3UIMSIMH MAPTHEPOB B COTPYTHUUECTBE MPHU BHIPAOOTKE
0011Iero pemnieHus B

COBMECTHOH JI€ATEIbHOCTH;



OCYIIECTBJISATh B3aUMHBIA KOHTPOJIb U OKa3bIBAaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

IJIAHUPOBATh OOMIUE CIMOCOOBI Pa0OTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIIUIO,
OIIEHKY JIEUCTBUM MapTHEPA, yMETh YOSKIaTh;

UCIIOJIb30BATh AJIEKBATHBIC SI3bIKOBBIE CPENICTBA JJIsi OTOOpaKEHUSI CBOMX UYBCTB,
MBICJIEH, MOTUBOB U TTOTPEOHOCTEH; 0TOOpakaTh B peun (ONMUCaHHUE, OOBICHEHHE)
coJiep)KaHue

COBepIIaeMbIX JACHCTBHI, Kak B (popMe TPOMKOM COLMATN3UPOBAHHON peun, Tak U
B (hopMe BHYTpEHHEH peun;

pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIUIO, HCTIOB3Ys CPEACTBA YCTHOM U
MMCbMEHHON KOMMYHHKAIIUU TpU pabOTe ¢ TEKCTaMU YYEOHUKA U JOTIOJTHUTEIbHON
JUTEPATYPON, CIPABOYHBIMHU TAOJIMIIAMH, TPOSABISTH TOTOBHOCTh K YBa)KEHHUIO
MHOM TOYKH 3pEHUs IPU 00CYKJIEHUU PE3yIbTaTOB BHIIOJHEHHON PaOOTHI.

Ilpeomemmnuwie pe3yivmamot

Obyuarowuiics Hayuumcs:
PUMEHSTH OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIO/IEHNE, U3MEPEHUE, IKCIIEPUMEHT;
ONUCHIBATH CBOMCTBa TBEPABIX, KHUAKUX, Ta3000pa3HbIX BEIIECTB,

BbIJICTISAS WX CYILIECTBEHHbIC TPU3HAKH;

pacKpbIBaTh CMBICII 3aKOHA COXPAaHEHHUS MAacChl BELIECTB, ATOMHO-MOJICKYJISIPHOU
TEOPUH;
pasnuyaTh XUMUUYECKUE U PU3NUYECKUE SIBJICHUS,
Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUS XMMHUECKUX PEAKIIMIL;
cobmro1aTh mpaBuia 0e30macHoi paboThl MPU MPOBEAECHUH OIBITOB;
MI0JIB30BATKLCS J1A0OPATOPHBIM 00OPYAOBAHUEM U TTOCYIOM;
NOJTy4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA U pACIIO3HABATh UX; XapaKTEepU30BaTh
bu3nueckue W XUMUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX
COCUHEHUW, TMPOBOAUTH ONBIThI, MOATBEPKIAIOIINE XUMHUYECKHE CBONCTBA
M3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;
pacKpblBaThb CMBICI TOHSITHUSL  «PacTBOP», BBIYUCISATH MAacCOBYIO  JOJIIO
pPacTBOPEHHOIO BELIECTBA B PAacTBOPE, TOTOBHTh PACTBOPHI C OMNPENEIEHHOU
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA;
XapaKTepU30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAUIMYECKON  PEETKH, ONPENENATh BHJ  XUMHYECKOM  CBSI3M B
HEOPTaHUYECKUX COEAUHEHUSX;
pacKpbIlBaTh OCHOBHBIEC IOJIOKEHUSI TEOPUHU DIECKTPOJUTUYECKON TUCCOLUALINH,
COCTAaBJISITh YPABHEHUS SJIEKTPOJIUTAYECKON TUCCOLUUALMN KACIIOT, IIEI0OYEH, COJIEN
U peaklnii HOHHOTO 0OMEHa;
pPacKpbIBaTh CYIIHOCTb OKHCIHMTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIUI, ONPEACIISATh



OKUCJIUTEb W  BOCCTAHOBHUTENb, COCTaBISATh YPABHEHHS  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIU;

HA3bIBATh (PAKTOPHI, BIHSIONINE HA CKOPOCTh XUMUYECKON PEaKITnu;
XapaKTepU30BaTh B3aMMOCBSA3b MEXKIY COCTaBOM, CTPOEHHEM M CBONCTBaMHU
HEMETAJUIOB U METaJIOB;

IPOBOJIUTH OMBITHI M0 MOJYYEHUIO U U3YUYEHUIO XUMUYECKUX CBOMCTB pa3IMUHBIX
BEILIECTB;

TPaMOTHO OOpAaIIaThCs C BEMIECTBAMU B TIOBCEAHEBHOM KU3HU.

Odyuarowuiica noayuum 603MOHCHOCMb HAYUUMbCA:

BBIIBUTaTh U IPOBEPATh SKCIEPUMEHTAIbHO MIIOTE3bl O XUMUYECKUX CBOMCTBaX
BEUIECTB HAa OCHOBE MX COCTaBa WU CTPOEHHUS, HUX CIOCOOHOCTHM BCTyHaTh B
XUMUYECKHE PEAKIINH, O XapaKTEePe U MPOAYKTAX PA3INYHBIX XUMUYECKHUX PEAKLIMIA;
XapaKTEPU30BaTh BEILECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAaHABIIMBATh
PUYHHHO-CJIEICTBEHHBIE CBSI3U MEXY JaHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;
COCTaBJISITh MOJIEKYJISIDHBIE W IIOJIHBIE HOHHBIE YPaBHEHUS IO COKPAILEHHBIM
VOHHBIM YpaBHEHUM;

IPOrHO3UPOBATh CIIOCOOHOCTD BEIECTBA MPOSIBISTH OKUCIUTEIbHBIE WU
BOCCTAHOBUTEJbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIEHHUS JJIEMEHTOB,
BXOJISILIMX B €r0 COCTAB;

BBIJIBUTaTh U MIPOBEPSTH SKCIEPUMEHTAIBHO THIIOTE3bI O PE3YJIBTATAX BO3AEHCTBUS
pa3nuyHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUUECKON pEeaKLny;
UCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS I KOJIOTUYECKH TPAMOTHOTO [TOBEACHHUS
B OKPYXKaIOIIEeH Cpere;

UCIIONIB30BaTh NPUOOPETEHHBIE KIIOYEBBIE KOMIIETEHIIMH TPU  BBIMOJIHEHUU
IIPOEKTOB U PELIEHUU YYEOHO-UCCIEA0BATENIbCKUX 3a/1ad 10 MU3YYEHHUIO CBOWCTB,
CIOCOOOB IOJIyYEHUs U PacliO3HABAaHUs BELIECTB;

O0OBEKTUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMUUYECKUX MPOLIECCaX;
OCO3HaBaTh 3HAYEHHME TEOPETHMUECKUX 3HAHMM IO XUMHUU ISl NPAKTUYECKOU
NEeSATEIbHOCTH YEJI0OBEKA;

CO3JaBaTh MOJEIM W CXEMBbl JJI PELICHUs YYEOHBIX M MO3HABATEIbHBIX 3a4ay;
NOHUMAaTh HEOOXOJUMOCTb COOJIIOJIEHUS TMPEANUCAHMM, MpeajaraéMbix B
UHCTPYKLUSX 110

UCIIOJIb30BaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.



COJEP/KAHUE ITPOI'PAMMBI «Y auButenbHass XuMmusa»8- 9 kiacc
BBenenue B kypc «YauBureabHass Xumus-8-9» (1 4)

Beoaueiit uncTpykTax 1o Th. Xumus — Hayka SKCIIEpUMEHTAJIbHAS.

Jemoncmpayuonnviii Ixcnepumenm Ne 1. O3HakomieHHe C 1a00paTOPHBIM

000pyoBaHuEM; MPUEMBI 6€30TTacCHON PabOTHI C HUM.

BxoaHoe TecTupoBaHUE MO TEOPETUYECKUM U IIPAKTHYECKUM 3HAHUAM 3a 8 KJlace

Paznen 1. MHorooopa3ue XMMHMYECKHX PeaKNUil B IKCIEPHUMEHTAJILHOM
xumui (14 4) Tema 1. Xumuueckue peakuuu (6 1)
IIpakTuyeckas padora Ne 1 «IIpaBuna TexHuku Oe30macHOCTH MpH paboTe ¢
nabopaTopHbiM  obopymoBanueM. IIpaBmia TONb30BaHUS HarpeBaTEIHLHBIMH
YCTPOUCTBAMM»
OBP B 3kcniepuMeEHTaIbHON XUMUH
Jlabopamopnstit oneim Nel «VI3yueHue peaklu B3aWMMOJCUCTBUS CYJIb(pHUTA
HATpus C MEPOKCUAOM BOJOPOIA»
TennoBoit 3¢ ekt xummuueckux peakuuii. [lonarue o0 3K30- U IHTOTEPMUIECKUX
peaKkIusXx.
Jlemoncmpayuonnstit onvim Ne 2 IIpuMepsl 3K30- U 3HIOTEPMHUYECKUX PEAKLIHMA.
Jemoncmpayuonnwiit onotm Ne 3 «TemnoBoit 3¢deKT pacTBOpeHHUs BELIECTB B
BoJie» CKOPOCTh XUMHUYECKUX PEAKIIHI
Jlemoncmpayuonnstii onvim Ne 4 BzauMoelicTBHE IIMHKA C COJSTHOM U YKCYCHOM
KHCJIOTaMHU. B3aumMoaeicTBHE TpaHyJIMPOBAHHOTO IMHKA W LIMHKOBOW MBUIM C
COJISTHOM
kuciotoid. BzaumopeiictBue oxcunma meau(Il) ¢ cepHOl KHUCIOTON pa3HOM
KOHIEHTPALMU [PU PA3HBIX TEMIIEPATypax.
IIpakTuyeckass padora Ne2. II3ydyeHwe BIUSHUA YCIOBUWA NPOBEICHUSA
XMMHUYECKOW pEAKIIUU HA €€ CKOPOCTb.
Jlabopamopnuwtit onvim Ne2 «CpaBHUTENIbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIBHOM
CIIOCOOHOCTH METAJLIOBY
[TonroroBka k I UA

Tema 2. JnexTposurudeckas guccounanus (8 1)

DNEKTPOJINTUYECKAS] TUCCOLUMALUs — TJABHOE YCIOBUE NPOTEKaHUS pEeakuuid B
pactBopax. Aemoncmpayuonnoiii onvim No5 HcnibiTanue

pacTBOpPOB  BELIECTB Ha ANEKTPUYECKYIO

IIPOBOJIUMOCT.
Jlemoncmpayuonnotit  onetm  Ne6  «ONEKTPOIUTBL U HEAIEKTPOIUTHDY
DNEKTPOJIUTUYECKAS TUCCOLUALIUS KUCIIOT, IEJI0YEH U COJIEH.
Jlabopamopuutii oneim Ne 3. «CunibHble U cina0ble 3JEKTPoauThl»y OmnpeneiaeHue



KHCIIOTHOCTU- OCHOBHOCTHM Cp€lbl TMOJYYEHHBIX pPAacTBOPOB C TMOMOUIBIO
WHAUKATOPA U JaTYMKA JIEKTPOIPOBOJIHOCTH
Jlabopamopnuiit oneim Ne 4 «3aBUCUMOCTBH 3JIEKTPONPOBOJHOCTH PACTBOPOB
CUJIBHBIX AJIEKTPOJIUTOB OT KOHLUEHTPAIM! HOHOB)
Peakiuu noHHOTO OOMEHA.
Jlabopamopustit oneim Ne 5 «BzauMojelcTBUE THUIApPOKCHUIA Oapusi ¢ CepHOM
KUCJIOTOMN
Jlabopamopnutit onvim Ne 6 Peakuyun oOMeHa MEX]ly paCTBOpaMU AJIEKTPOJIUTOB.
Ilpakmuueckana padoma Ne3. «OmnpeneneHre KOHIEHTPALMM COJH IO
AIIEKTPOIPOBOITHOCTH PACTBOPA»
[ToaroroBka k I A
Ilpakmuueckan paboma Ne4. PenieHue 3KCriepuMEHTANIbHBIX 33124 110 TeMe
«QneKTpoauTuiecKas guccouunanusy. Th

TecToBbIH KOHTPOJHL 1O pasaeay «MHoroodpasue XHMHYECKHX

peakuuil B 3KCIEPUMEHTAJTbHON XUMHUID)

Paspnen 2. [IpakTHKYM 110 M3YYE€HHUIO CBOICTB MPOCTHIX BEIIECTB: HEMETAVIOB
H METAJLUI0B, MX coeanHeHui (404)

Tema 3. CBoiicTBa rajoreHon (4 4)
["amorensl: @u3nueckue W XUMHUYeckue CcBoMcTBA. COENMHEHHS TaJIOr€HOB.
XnopoBoaopoa Jlabopamopuwiii oneim Ne7 Pacnio3HaBaHUE COJISIHOM KHUCJOTHI,
XJIOPHUI0B, OpOMHUIOB, MOJUAOB U HOAA.
Jlabopamopnuwtit onvtm Ne8. OTOenuBaroiye CBOMCTBA Xjopa .
Jlabopamopnuiit oneim Ne9. B3auMHOE BBITECHEHUE TaJIOT€HOB U3 PAaCTBOPOB MX
coneit Ilpakmuueckas paooma Ne 5. «Onpedenenue cooeprcanus Xiopuo-uoHos
6 numuvegoil 60de» Ilonroroska k [TA

Tema 4. CBoiicTBa KHcJI0Opoaa U cepbl (8 1)
Kucnopon: nojiyueHre 1 XuMU4Y€CKHE CBOMCTBA.
Jlemoncmpayuonnwtit onotm Ne 7. «llonydenue u coOupaHue KHUCIOpOJa B
71a00paTOPUU U 3aMOJTHEHUE UM Ta30METpay
Jlabopamopnuwiit oneim Nel(). «I'opeHre cepbl Ha BO31yX€ U B KUCIOPOIE»
Cepa. Xumuueckre CBOMCTBA CEPBI.
Jlemoncmpayuonnstit onvim Ne7. AnnoTponHsie MoaupuKau CEPBL.
O3HakoMIIeHHE c oOpasuamu cepbl U eé
NPUPOAHBIX COCTUHEHUM.
CoeauHeHus cepbl: CEpOBOJIOPOJI, CEpOBOAOPOIHAS KUCH0Ta. Cynbpuasl.
Jlemoncmpayuonnstit onvtm Ne8 O0pasiibl NPUPOIHBIX CYJIb(PUAOB U CYyIb(HATOB.
Jlabopamopuwiii onvtm Nell KadecTBeHHbIE pEaKIMH HA CyIb(QHUI-UOHBI B
pactBope. Coenunenusi cepol: okcu cepsl (IV), cepHucrtas kucinoTa u €€ COJIH.
Jlabopamopuuiii onotm Nel2 KauecTBeHHbIE peakiMud Ha CyIb(UT- HOHBI B



pactBope. Coenunenus cepol: okcua cepsl (VI), cepHas kucioTa v ee Comu.
Jlabopamopuwviii oneem Nel3 KauecTBeHHbIE peaklMM Ha CyJIb(aT-MOHBI B
pactBope. CBOICTBA CEpHOM KUCIIOTHI.
Jlabopamopnuwtit onvtm Nel4 VI3yueHue CBOUCTB cepHOl KucIOThl [loaroroBka k
'MA

Tema 5. CoiicTBa azora u ¢ocdopa (10 4)
A30T: pu3nyeckue U XuMUYECKUe CBOMCTBA. AMMHMAK.
Jemoncmpayuonnstii onetm Ne9 Th IlonyyeHne amMuaka u €ro pacTBOPEHUE B
BOJIC.
Jlabopamopnuwtit onvtm Ne 15 «OcHOBHbBIE CBOICTBA amMmMuaka» Colu aMMOHUS.
Jlabopamopnstit onetm Nel6 BzaumoneilcTBue cojiell aMMOHHUSI CO IIEIOYaMHU
A3OTHas KUCJOTA.
Jlabopamopuuwtii oneim Ne 17. VI3ydueHre CBOMCTB a30THOM KHUCJIOTHI
Ilpakmuueckaa padoma Ne 6. «OnpeneneHue HUTPAT-UOHOB B MUTATEIBLHOM
pactBope» Conu a30THOM KUCIOTHI — HUTPATHI.

Hemoncmpayuonnwiii onvim Nel() O6pasiubl NpUpOIHBIX HUTPATOB U GocdaTos.
Jlabopamopuwiii oneim Nel8 O3HakoMiileHHE C a30THBIMU U (HOCHOPHBIMU
ynoopenusiMu. PaciosHaBaHue a30THBIX YJOOPEHUIA.
®docdop. Coenunenust gpocdopa: okcua pocdopa (V), oprodocdopHas kucinora u
ee conn. DochopHbie ynoopeHus
Jemoncmpayuonnwiit onvtm Nel 1 OOpasiisl KkpacHoro ¢ocdopa, oxcuaa
docdopa (V), npupoaubix Gocdaros.
Jlabopamopuwviii oneem Nel8 «l'openne cepel u (dochopa Ha BoO3AyXe U B
kucaopone» [loaroroska k ' A

Tema 6. CBoiicTBa yriiepoaa u kpeMHus (8 1)
VYrnepon, pusnueckue cBoMCTBa. ANIOTpONHUs yriaepoja: anMas, rpadur, kapOuH,
bynnepensl. XMMUYECKHE CBOMCTBA yIiiepoja.
Jemoncmpayuonnstii onvtm Nel2 Mopaenu KpUCTaJUIMYECKUX PEIIETOK ajiMa3a U
rpadura. OKkcuabl yriepoaa. YTapHbI U YIJIEKUCIBIM ra3bl. YTOJbHAs KUCIOTA,
KapOOHATHI
Jemoncmpayuonnwtii onstm Nel3 OOpasiibl IPUPOIHBIX KapOOHATOB M CUIIMKATOB.
Jlabopamopnuiii oneim Nel9 KauecTBeHHasi peakUsl HA YIJIEKUCIBIN ras.
Jlabopamopnutii onvim Ne2(). KauecTBeHHas peakius Ha KapOOHAT-HOH.
Jlabopamopuuwtii onvetm Ne 21 «B3aumoeiicTBUE U3BECTKOBOM BOJIbI C YIJIEKUCIIBIM
razom» Ilpakmuueckas paooma Ne7. «llonyuenue okxcuna yriepoaa (IV) wu
U3y4YeHHUE ero CBOMCTB. Pacro3HaBaHne KapOOHATOBY.
Kpemnuii 1 ero coetnHeHusl.
Jlabopamopnuiii (3anumamensvhuiit) onvim Ne 22 «BpipamiuBanue BoAOpOCIEN B
CUJIMKAaTHOM KJIEE»



I[Tonroroska x ' MA

KonTpoabHoe TectupoBanue mno moapasaeday «IIpakTHkyM mno H3y4YeHHIO
CBONCTB MPOCTHIX BEIIECTB HEMETAJLIOB UX COETUHEHUID
Tema 7. O0mue u MHAUBUAYAJIbHBIE CBOIicTBAa MeTaJLI0B (10 1)
OO61mue puznyeckre 1 XMMUYECKHUE CBOMCTBA METAIIOB: PEAKIIMK C HEMETAJIaMH,
KHCJIOTaMH, COJISIMU. BoccranoBurenbHbie CBOMCTBa METaJIJIOB.
DIIEKTPOXUMHUYECKUAN Pl HAPSHKEHUN METaJIIOB.
Jlabopamopuwtii oneim Ne23. B3auMoAelCTBHE METAIIIOB C PACTBOpPAMH COJIEH.
B3aumoneiicTBue MeTaioB (Maruusi, IIMHKA, JKeJie3a, Me1) C paCTBOPAMU KUCIIOT
Jemoncmpayuonnwtii oneim Nel4. N3ydenue oOpasuoB metamioB. lllenounsie
MeTaiibl. CoeAMHEHNUS 1IETOYHBIX METAILIIOB
Jemoncmpayuonnstii onvtm Nel5 B3auMoeiicTBHUE MIETOYHBIX METAJIOB C BOJIOM.
CBoiiCTBa IETOYHO3EMETBHBIX METAJJIOB U UX COCIMHEHUM.
Jemoncmpayuonnviii.  onetm  Nel6 BzaumojneicTBue — 1IETIOYHO3EMENIBHBIX
MeTauioB ¢ Boaou. OOpasibl BaKHEMIIMX MPUPOJHBIX COECIUHEHUN MarHus,
KaJIbLIUS.
CBoiicTBa coeIMHEHNH Kablus. JKECTKOCTh BOJIBI
Jlabopamopnuiit oneim Ne24. O3HaKOMIIEHHE CO CBOMCTBAMH U INPEBPALIEHUSIMU
KapOOHATOB U TUPOKAPOOHATOB.
Jlabopamopnuwtit onvim Ne25. Y cTpaHeHHUE KECTKOCTH BOJbI B JOMAIIHUX YCIIOBUSIX
CaoiicTBa amoMuHus. AM(OTEPHOCTb OKCHUJIA U THIPOKCUIA AITFOMUHUS.
Jlabopamopuwtii  onetm  Ne26. IlomyueHwe THUAPOKCHUIA  ATIOMUHUS U
B3aMMOJICHCTBHUE €r0 ¢ KUCIOTaAMU U IIEJI0YaAMH.
Keneso.
Jlemoncmpayuonnstit onvtm Nel7. O0pasnel pyn xeneza. CKUranme sxenesa B
KHUCJIOPOJIE.
Jlabopamopuwtii oneim Ne 27. «OKuUCIEHHE d>XeJle€3a BO BJIAXHOM BO3YXE»
CBoiicTBa COETMHEHMI JKeye3a: OKCUAO0B, THIPOKCHIOB U cojiel xkenesa (11 u I11).
Jlabopamopnstit oneim No28 Tlomydenue runpokcuaoB keneza (II) u (III) wu
B3aMMOJICHCTBUE UX C KUCIOTAMU U IIEJI0YAMHU.
IIpakTuyeckas padora Ne§. Pemenue JKCIIEpUMEHTAJIBHBIX 3a1a4 IO

Teme «OOmMe W WHIANBUAYATbHBIC

CBOMCTBA METAJJIOBY.
Iloocomoska k I'MA
KontposabHoe TecTupoBanue 1o noapazaeny «lIpakTukym 1o u3zy4yeHuro CBOMCTB
MPOCTBIX BELIECTB METANIOB UX COEIUHEHUIN

Pa3nen 3. OCHOBBI ONIBITHO-3KCIIEPUMEHTAIBHOM U NMPOEKTHOM AeTeIbHOCTH
(124) Texnuka 0€30MaCHOCTM NPHU BBINOJHEHHH CAMOCTOSITENILHBIX OMNBITOB U



HKCIIEPUMEHTOB B JIOMAlIHUX YCJIOBHUSIX M C MCIOJIb30BAaHUEM O00OPY/I0OBaHHUSA
XUMHUYECKOH JTab0opaTopuu.
IIpakTuyeckas padora Ne9. OOpamieHue co CTEKIOM (crubaHue CTEKISTHHOU
TpyOKH, U3TOTOBJICHUE: MUIMETKH;, KaIWUISIPOB; MPOCTEUIINX Y3JI0B; MPOCTEHIINX
puOopoB) XUMUYECKUM aHATIN3: KAYECTBEHHBIN M KOJTMYECTBEHHBIN
TeopeTndeckre OCHOBBI ONBITHO-AKCHEPUMEHTAIBHON U MPOEKTHOM €SI TENBHOCTH.
Bo16op TeMbl nipoekTa. [nanupoBanue nesTeIbHOCTH.
[ToarotoBka mpoekrta. COop uHpoOpManuu MO AaHHOM Teme. MojenupoBaHue
IIPOEKTHOU JAEATEIIBHOCTH.
Boimonnenue  y4eOHBIX ~ MPOEKTOB,  OMBITHO-IKCIIEPUMEHTAJIbHBIX  padoT.
IIpakTuyeckue padorsr Nel0-12 mo temam npoekToB ywammxcs Iloaroroska
y4€OHBIX MPOEKTOB K 3aIlUTE

IIpomeskyTouHasi arTecTanus. 3a1lUTA IPOCKTOB
[TonrotoBka k I'MA, BIIP: pelnieHue NpakTUKO OPUEHTHUPOBAHHBIX 3aJaHUI
[TonroroBka k ' MA, BIIP: pemieHne npakTMKO OpUEHTUPOBAHHBIX 33 JaHUI
OO6o0mmenne, cucremMatu3anvs W KOPPEKIHS 3HAHWW ydalmuxcs 3a Kypce
«OKCIIepUMEHTaJIbHAS XUMU», 9 Ki1acc.

DopMBbI KOHTPOJISA

Dopmuposanue HKT-komnemenmnocmu odyuaroumuxcs
YueHHUK Hay4YUTCH:
- HWCIMOJb30BAaTh pa3Hble MPUEMbl TOMCKAa HH(OpPMAIMM Ha MEepPCOHAIBHOM
KOMITbIOTEPE B 00pa30BaTEIHHOM MPOCTPAHCTBE C UCIIOJIB30BAHUEM 000PYI0BAHUS
1udpoBoit TabopaTopuu;
- HCIIONB30BaTh PA3NUYHbIE CIIOCOOBI XpPAaHEHUS U BU3yaJIM3allud UHPOpMAIUH, B
TOM 4ucCJe, B Tpadudeckoit popme

Dopmuposanue KomnemeHmHOCMuU 6 001acmu ONbIMHO-IKCREPUMEHM ATIbHOU
U NPOEKMHOU OesamenbHOCmuU
VY4yeHuk HayuyuTCs TUTAHUPOBATH M BBIMIOJIHATH y4eOHOE HCClIeJOBAaHUE U y4eOHBI
IIPOEKT, HCIONb3ysl 000pylOBaHUE, MOJIETH, METOJAbl, TNPUEMBI, aJCKBaTHbIC
UCCIIeyeMOl pobiieme.
YYeHUK MOJYyYUT BO3MOKHOCTh HAYUHUTHCS CaMOCTOSATEIbHO 3a1yMbIBATh,
IUTAHUPOBAaTh W BBIMIOJIHATH Y4YEOHOE HCCIEeIOBAaHUE, Y4E€OHBIM M COIMAbHBIM
IIPOEKT I10 ECTECTBEHHOHAYYHOW HAIIPABIECHHOCTH.

Yuem pezynomamoe oeamenvnocmu
Dopmbl U NEPUOOUUHOCIB KOHMPOJIS
Bxoonou konmpons TPOBOJUTCS B HaYase y4eOHOTro rojia Jjisi IPOBEPKU HAaYaIbHBIX
3HAHMM U YMEHUN 00ydaromuxcsl.
Texywuii KoHmpoib TPOBOJUTCS HA KAXKIOM 3aHATHH B (OpMe MeJarornyeckoro
HaAOJI0ICHUSI.



Tecmosblil KoHmpoab OCYIIECTBISAETCA 0 OKOHYAHUH U3YYEHUS KaXKJ0To pa3ierna.
Ilpomesicymounas ammecmayus TPOBOAUTCA B KOHIIE y4eOHOro rojma B ¢opme
3alMThl MPOEKTa, MO3BOJSET NPOBECTH AaHAIU3 PE3YJbTATUBHOCTH OCBOCHHUSA
00y4YaroIMMHUCS OCHOB OMNBITHO-3KCTIEPUMEHTAIBHON U MPOEKTHON AESTENIbHOCTH
JAHHOTO Kypca BHEYPOUHOU AEATEIBHOCTH « DKCIIEPUMEHTATIbHAS XUMUS».

Kpumepuu ouenku pe3yiomamoe 0C60eHUs NPOZPAMMBL KypCa

PaboTa o0y4Jaromuxcs oleHUBAETCS MO TPEXYPOBHEBOM IITKaJIe, MPEAnoiararoiiei
HAJIMYKE CJIECAYIOIIMX YPOBHEW OCBOEHHSI MPOTPAMMHOIO MaTE€pUANIA: BBICOKHM,
CpEIHHM, HU3KHM.

BbicoKkuii ypoBeHb: 00y4arOIIUNACs JEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTD U
3aMHTEPECOBAHHOCTh B 00Pa30BaTENbHON AEATEILHOCTH, MPOSIBISIET UHUI[UATUBY,
HE MPOMYCKAeT 3aHATUS 0€3 YBaXKUTEJIbHOW NMPUYMHBI, TEMOHCTPUPYET BBICOKUMN
YPOBEHb 3HAHUU U

KOMITIETEHIIUM, BJIAJIEET HA BBICOKOM TBOPUYECKOM YPOBHE NPUOOPETEHHBIMU B XOJ1€
W3YUYEHHUS IPOrpaMMbl YMEHUSAMU U HABBIKAMU;

Cpennuii  ypoBeHb: O0Oy4YarOUIMHCAd JIEMOHCTPUPYET OTBETCTBEHHOCTb W
3aMHTEPECOBAHHOCThL B 00pa30BaTEIBHOW ACATEIBHOCTH, MPOSIBISET XOPOIIUN
YpOBEHb 3HAHWW W KOMIIETCHLIUN;, WHHUIMATUBBI HE MPOSBISLET, HO CIOCOOEH
NOAJACP)KUBATh UHULIMATOPA B MPEMJIATa€MOM IOJIE AESITENBHOCTH, B TOCTATOYHOM
CTEIECHU BJAJECET IMOJIYyYaeMbIMU B XOAE HW3YUYEHHS NPOrpaMMbl YMEHUSIMH H
HaBbIKaMU;

Huskui YPOBEHb: oOyyaromuiics JEMOHCTPUPYET HEAOCTATOYHYIO
OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIBHOW JEATEIHLHOCTH,
MOCEIIAET 3aHATHUS OT Ciy4das K CIy4ar, IOKa3bIBAET YJOBJIETBOPUTEIbHBIN
YPOBEHb 3HAHUM M KOMIMETEHIIMW, B L[EJIOM CIa00 BIAJCET MOTYyYaeMbIMU B XOJ€
W3YUYEHHUS IPOTrPaMMbl YMEHUSAMH U HABBIKAMHU.

DopMBblI pPe3yJIbTATOB OCBOCHHS NMPOrPAMMbI BHEYPOUHOM AeSATEJIbHOCTH:

. OT™MeTKa YpOBHS JIOCTM)KEHMH 0Oydyarolmerocss B JIMCT€ NeAaroruuyeckoro
HaOJIIOIEHNS;

2. 3ammcu B KypHaJIe yd€Tra O Pe3yJbTaTUBHOCTA YYaCTHUS OOYydYaIOIMUXCS B
MEPOTPUATHUSIX PA3HOTO BUJA W YPOBHS (IWILIOM, TpamoTa, OJIaroapHOCTh,
Apyroe);

. 3amnucu B xKypHaJie yuéra 00 y4acTUH B BBIE3HBIX MEPOIPUATHUSX.

OueHka TecTOBbIX PadoT.

TecTpl, cocTOsIIME W3 MATH BONPOCOB MOYKHO HMCIOJIB30BATh MOCIE U3YYEHUS
Kaxnaoro Mmarepuana (ypoka). Tect u3z 10—15 BompocoB HCHOJIB3yeTCS s
MEPUOINIECKOTO KOHTPOIs. TecT n3 20 BOmpocoB HEOOXOAMMO HCTIOIB30BATh IS
WUTOTOBOT'O KOHTPOJIA.



N

11.
12.
13.
14.

Ouenka pedepara.
Pedepar onenuBaeTcs 1o ciemayonmM KpUTepUsIM:

* coOmroieHre TpeboBaHUH K ero 0(hOPMIICHHIO;

* HEOOXOAMMOCTh M JOCTATOYHOCTH JIJISI PACKPBITHS TEMBI PUBEICHHON B TEKCTE
pedepara uadopmanuu;

®* YMCHHC o6yqa}01uer0c51 CBO6OI[HO n3jaratTb OCHOBHBIC HACH, OTPAKCHHLIC B

pedepare;

* CHOCOOHOCTh  OOy4awlerocss  MOHSATh  CYTh  3a/JaBaéMbIX  YJICHAMH

aTTECTAllMOHHON KOMHCCHU BOIIPOCOB U C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.
Ouenka npoexra.

[TpoeKT oLleHUBAETCS MO CAEAYIOIUM KPUTEPHUSM:

* coOJr0/IeHe TpeOOBaHUM K €ro 0(pOPMIICHHIO;

*  HEoOXOJUMOCTb U IOCTATOYHOCTb JJIs1 PACKPBITUS TEMbI IPUBEICHHON B TEKCTE
poeKTa HHPOPMALIHH;

®* YMCHHC o6yqa}01uer0c51 CBO6OI[HO n3jaratTb OCHOBHBIC HACH, OTPAKCHHLIC B

IPOEKTE;
* CHOCOOHOCTh  OOydYaromIeToCs  MOHATh  CyTh  3aJaBaeéMbIX  YJIeHaAMH
aTTeCTAIlMOHHON KOMHCCHH BOIIPOCOB M C(hOPMYITHpPOBATH TOYHBIC OTBETHI HA HUX.

Temamuka uccnedosamenbCKux u HNPOEKMHBIX pPAdOmM ¢ UCHOIb306AHUEM
obopyoosanusa yenmpa «Touxka pocmay:
M3y4yeHue meo4HOoCTH pa3IudHbIX COPTOB MbLIa M MOKOIIMX CPENICTB.
NHaukaTopHble CBOWCTBA pPa3IMYHBIX pacTeHUU M LBETOB (C ompeneneHuem pH
pacTBOPOB).
Omnpenenenne kauecTna xjaeO0MEeKapHON MyKH U XJieda.
OmnpeneneHne KauecTBa KUCIOMOJIOYHBIX TPOTYKTOB.
5. OmnpeneneHue 3aBUCUMOCTH M3MEHEHMsI pH IENbHOro M IacTepu30BaHHOIO
MOJIOKA OT CPOKOB XPaHEHUS.
N3yuenne 3¢p(heKTUBHOCTH Pa3IUUHbBIX COJIEBBIX IPEJIOK.
KoHcTpyHnpoBaHue «XMMUYECKUX IPEIOK)», OCHOBAHHBIX HA XUMUYECKHUX PEAKIIUIX.
CuHTE3 «MaJlaxuTa» B Pa3IMYHBIX YCIOBUSX.
W3yyeHue Koppo3HH kKeje3a B Pa3InyHbIX YCIOBUSX.
BinsiHre cBeTa M KUCIOpO/1a Ha CKOPOCTh Pa3IOKEHUs pacTBOpa MO KaJusl.
OmnpeneneHne KauecTsa BOJOIPOBOAHONU BOJIBI.
XKéctkocTh Boabl. CriocoObl onpeaeseHns KECTKOCTU BOJIBI.
Bbymaxknast xpomaTtorpadus. Xpomarorpapuiueckoe pa3aesicHUe BEIIECTB.
XpycTanpHOE CTEKI0. MOKHO JIM UCHOJIb30BaTh Il XPaHEHUS MMALLU?



KAJIEHJJAPHO-TEMATHYECKOE IINIAHUPOBAHUE
(axyabTaTBa «Y1UBHTEIbHAA XUMHUS» -8- 9 KIace
(34 gaca) ¢ ncnoIBL30BaAHMA 000PYI0OBAHMSA LEHTPA
«Touka pocra»

Ne n/m Tema ypoka Kou-Bo Hara NndpopmaunoHnas Hcnonb3oBanue
4acoB NMOJJAeP:KKA YUeOHUK 000py10BaHUsI
ueOHuK «Xumusy 8,9k «Touxa pocra»
; asm. o.C
T'abpuensn,
U.TI".Ocmpoymos
C.A.Cnaokos
1. Beoouwtit uncmpykmaosic no Th 1 § Texuuka
XHMHS — HayKa SKCIIEpUMEHTAJIbHAS. Crp.20- 8xn 6e3omacHOCTH B
P KaOMHETE XMMUH
Jlemoncmpayuonnwiii onvtm Nel. IIEHTPa
O3nakomnenue c 1a00pamopHsImM 000pyO0sanuem; «Touka Pocrar.
npuémul 6e30nacHoil padomul ¢ HUM. 3HAKOMCTBO C
BxoaHoe TecTHpOBaHHUE 10 TEOPETHYECKUM U 06opyroBaHHEM.
NPaKTHYeCKUM 3HAHMSAM 3a 8 Ki1acc
Paznen 1. MHoroo0pasue XuMU4eCKHUX PeaAKIMH B IKCMIEPUMEHTAJIbHOM XUMUU
(14 u)
Tema 1. Xumuueckue peakuuu (6 1)

2. IlIpakmuueckas paooma Ne 1 2 JlaTunk
«Ilpasuna mexnuxku 6e3onacnocmu npu padome c TeMIepaTyphbl
nabopamopuvim o6opyoosanuem. Ilpasuna (TepMonapHBbiii),
nONb306aHUA HacpesameabHbiMu ycmpoiicmeamuy, Th ciuproBka JlaTunk
OBP B 3kcriepUMEHTaTbHON XUMHUH TEMIIEPaTypPbI

Jlabopamopnutit onvim Ne 1 «H3yuenue peaxuyuu 63au-
Mooelicmeus cyibhuma Hampusa ¢ NEPOKCUOOM 8000P00a»

Tb

TUTATHHOBBIA




TemnoBoii 3¢ ekt xumudecknx peakmuii. [lonsTe 2
00 9K30- U SHIOTEPMHUUYCCKHUX PEAKIIHIX.
Jemoncmpayuonnstit onvim Ne 2 [Ipumepul 5x30- u
IHOOMEPMUUECKUX PeaKYU.

Jemoncmpayuonnstit onvim Ne 3 «Tennoeoii rghghexm
PACmeopenus 6euiecme 6 600

§ 9- 8K

Jatank
TEeMIIEpaTyphbl
IUIATUHOBBIA

CKOpOCTh XUMHUUYECKUX PpPEaKIHil 2
Jemoncmpayuonnstit onvtm Ne 4 Bzaumooeiicmesue yunxa ¢
CONSIHOU U YKCYCHOU Kucromamu. Bzaumoodeticmaue
SPAHYIUPOBAHHOCO0 YUHKA U UMHKOQOIJ NbLIU € COMAHOU KUCTIOMOL.
Bzaumooeiicmeue oxcuoa meou(ll) ¢ ceproii kucromou pasHou
KOHYEeHmpayuu npu pasHulX memnepamypax.

Ilpakmuueckan paboma Ne2. H3zyuenue é1uanus
YC06UTL NPOBEOCHUA XUMUYUECKOU PeaKuuu Ha eé

ckopocms. Th

Jlabopamopuwtit onvim Ne 2 «Cpasnumenvhas xapakme-
PUCHUKA 80CCIMAHOBUMENbHOU CROCOOHOCIU MEMAN08)
Th Toaroroska k THA

§3 - 9xn

Hatauk pH
Jatuuk HanpsoKeHUst

Tema 2. DnexTpoaurudeckasi Auccounanus (8 4.)

DJIEKTPOJIUTUYECKAS TUCCOIUALINS — ITTABHOE YCIIOBUE 2
MPOTEKAHUS PEAKUUK B paCTBOPAX.
Jemoncmpayuonnstit onvtm NeS Ucnoimanue pacmeopos
seujecme Ha I1eKmpudecKyro npoeodwwocmb.
JHemoncmpayuonnstit onvtm Neb «Snekmponumal u
HeINeKMPOIUNBLY

§ 4 - 9xn

Jaruuk
3JIEKTPOIPOBOTHOCTH




DNEKTPOIUTHYECKAS UCCOIUAIUS KUCIIOT, MEI04YeH U 2 §5-7 — 9xn PeakTuBbI 1
CO.]'ICf/i. XUMHYECKOEC
Jlabopamopnutit onvim Ne 3. « Cunvrvie u ciabwvie 3Jiek- gig}}:ﬁ;ﬁa:ne
mpoaumsiy Onpedenenue KUCI0MHOCMU-0CHOBHOCIMU CPedbl NUMIYECKOE
NOJYYEHHBIX PACMBOPOS € NOMOWBIO UHOUKAMOPA U OAMYUKA oGopyIoBaHHe
anexmponposoonocmu, Th

Jlabopamopmnutit onvim Ne 4 «3asucumocms 21eKmpo-

APOBOOHOCHIU PACMBOPO8 CUTLHBIX INEKMPOIUNOE OM

xonyenmpayuu uonos, Th

Peakuuu MOHHOIO OOMEHA. 1.2 — 9xn Hatauk
Jabopamopustit onvim Ne 5 « Bzaumooeticmsue 2uopokcuoa 2 aneKTponpr..oﬂHocm’
bapus ¢ ceproit kucromoiy , Th i?;;g&om Té%aema
Jlabopamopnutit onvim Ne 6 Peaxyuu o6mena mexcoy

pacmeopamu snexmponumos, Th

Ilpakmuueckaa paboma Ne3.

«Onpedenenue KOHYeHMpayuu couu no 1eKmponpo8oOHOCMuU

pacmeopay, Th

[HoaroroBka k TA

Ilpakmuueckaa paooma Ned. Pewienue 2 Peaktnset 1

IKCHEPUMEHMATIbHBIX 3A0ay NO meme
«Inekmponrumuueckan ouccoyuayusn». Th

TecToBBIl KOHTPOJIb 1O pazdeiy « MHOroodpasue
XHMHYECKHX PeaKIUii B IKCIEPUMEHTAIBHON XUMUM

XHUMUYECKOE
obopynoBaHue,
JIATYHK
AIIEKTPOIPOBOIHO
CTH

4y) Tema 3. CBoiicTBa rajioreHon (44)

Paznean 2. IIpakTUKYM 10 M3y4Y€HHIO CBOMCTB NMPOCTHIX BelIECTB: METAJIJIOB U HEMETAJLIIOB, UX coenHeHuii (40

lanmorensr: Gu3uveckre U XUMUYECKHE CBOMCTBA

Jabopamopnvtit onetm Ne7 Pacnosnasanue consmoti KUciomot,
X0puU008, OPOMUO08, UOOUO0S U 100A.

b

2

§ 10-12

PeakTuBEI 1
XHMHYECKOE
obopynoBaHue




10. | Jlabopamopnulii onvim NeS. 2 Ammapar
Ombenusarowue ceoticmea xnopa , Th st
Jlabopamopmwiii onvim Ne9. Tposeae

o HUA XHU-

B3zaumnoe epimecnenue eanoeenos uz pacmeopos ux conei, Th e

Ilpakmuueckan padoma Ne 5. «Onpedenenue cooepica- X 1Ipo-

HUSL XJ10pUO-UOHO8 6 humbesoli 600e» TH neccos (AITXP)

IToaroroska xk 'MA PeakTuBbI B
XUMHYCCKOEC
obopynoBaHue
Jatuuk xnopua-
HOHOB

Tema 4. CBoiicTBa KHCJIOPOAA U Cepbl
(8 )

11. | Kucmopo1: moy4eHne u XUMHIECKHE CBOMCTBA. 2 § 13-15 Peakruser n

Jemoncmpayuonnwtit onvim Ne 7. «Ilonyuenue u XAMHIHCCKOC
o00opynoBaHue

cobupamue Kuciopooa 8 1abopamopuu

U 3anoHeHue UM 2a3omempar

Jlabopamopnuiii onvim Nel0.

«lopenue cepul na 6030yxe u 6 kuciopooe» Th

12. | Cepa. XuMH4€eCKHE CBOMCTBA CEPHI. 2 PeaktuBsl,

Jlemoncmpauuonnstit onvtm Ne8. Annomponnule KOILICKIHH 1

§ 13-15 XUMHUUYECKOe
Mmoougurayuu cepvl. O3HaKomieHue ¢ 00pasyamu cepvl obopyToBaHHe
U e€é npupoOHbIX COeOUHEeHU.

13. | CoenuHeHUs Cephl: CEPOBOJOPOI, CEPOBOOOPOOHAS 2 Anmapar uis

kucnoma. CyabQuabl. TIPOBEACHIA X1~

o MHUYECKUX AKIIUK1

Jemoncmpayuonnstii onvim Ne9 Oopazywr npupoomnvix COKHX peaiil
(AITXP), mpubop s

cynvduoos u cyrvpamos.

JI 6 o _}VOII K. MOJIy4YCHUSA ra3oB WJIn

aoopamopHblu onbvlm N1 1. KaueCmeeHnHbvle peakyuu Ha anmapar Kumma

cynvpuo-uonv 6 pacmeope. Th PeakTuBbl, KOUICKIIUN
U XUMHUYECKOEC
obopynoBaHne




14. | Coenunenus cepsl: okcup cepsl (IV), cepHucras kucinora Ammapat s
1 ee COJTH MpOBEACHUS XU~
. MHUYECKHX peaKIni
Jlabopamopnuiit oneim Nel2Kauecmeennvie peakyuu Ha (ATIXP) P
cynoghum- uonvl 6 pacmeope. Th
Coenunenus cepsl: okcua cepol (VI), cepHast Kkuciora u ee
COJIH.
Jlabopamopnutit onvim Nel3 Kauecmeennvie peakyuu na
Cy]lbd?am-llOHbl 6 pacmeope.
Th
CaoiicTBa cepHOM KUCIOTHI JTabopamopusiii onvim Nel4
H3yuenue ceoiicmes ceproti kucniomol, Th
[Toaroroka k 1A
Tema 5. CoiicTBa azora u docdopa
(89)
15. | A30T: pu3HUECKHE U XUMUIECKHE CBOMCTBA. §23 § 16-18 Harunk
AMMHAK. § 24 ;J'IeKTpOl‘[pOBOZLHOCTI/I
Hemoncmpayuonnstit onvtm Nel0 Ionyuenue ammuara u e2o X;;ﬁ?;:;g;
pacmeopenue 6 8ode. oGopy I0BatHe
Jlabopamopnwtit onvim Ne 15 «Ocnosnvle ceoiicmea am- 124
muaxay Th
Conu aMMOHUSI.
Jlabopamopnutit onvim Nel6
Bzaumooeticmsue conett ammonus co wenowamu Th
16. | A3oTHas KHCJIOTA. § 16-18 TepMope3nucTopHbIit

Jlabopamopnutit oneim Ne 17. V3yuenue ceoiicme azommuou
kuciomol TH

Ilpakmuueckan paboma Ne 6. «Onpedenenue Humpam- UOHO8
6 numamenvrom pacmeopen Th

JATYUK TEMIIEPaTyPHI,
nmatuuk pH, maTauk
9JIEKTPONPOBOAHOCTH,
ammapar Jjs
MIPOBEJICHUS
XUMHYCCKHUX PCAKIIHMA
(AITXP), maruuTHast
Memaika PeakTuBsl u
XAMHYIECKOE
obopyznoBaHue,




I[aT‘IPIK HUTPAT-UOHOB

17.

Conu a30THOM KHCIIOTHI — HUTPATHI. 2
Jemoncmpayuonnwtit onvim Nel 1006pa3zyvt npupoomvix
HUmMpamos u gpocghamos.

Jlabopamopnwiit oneim Nel8

Os3HakomieHue ¢ a30mHblMU U poc@opHbIMU
yoobpenusamu. Pacnoznasanue azomuvix yooopenuii. Th

Jatank
3JIEKTPOIPOBOJT
HOCTH,
KOJUTEKIIAH

18.

dochop. Coequrenus pocdopa: okcua pocdopa (V), 2
oprodochopHas kucinoTa u ee conmn. DochopHbie
ynoOpeHus

Memoncmpayuonnwtit onvtm Nel2 Th Oopasyul
Kpacuozo gocgopa, oxcuoa gocghopa (V),

npupoounvix pocghamos.

Jabopamopnuiit onvim Nel9 «I openue cepwl u pocghopa

Ha 6030yxe u 8 kuciopooe» Th
onroroska k TA

§19

Peaktusrl u
XAMHUYECKOE
obopynoBanue

Tema 6. CoiicTBa yriepoaa u kpemuus (8 4)

19.

VYrnepon, pusnyeckue cBOMCTBA. Aiomponus yenepooa: 2
anmas, epagum, kapoun, gynnepervl. XuMIUIECKHUe
CBONCTBA yTJiepoja.

Jemoncmpayuonnstit onvtm Nel3 Mooenu kpucmaniuueckux
pewémox anmasa u epaguma.

§31-§ 32




20. | Okcuppl yriaepoaa. YrapHblid U YTIICKHCIIbBIA Ta3bl. § 20-21 Harank
VYronpHas KUCIOTa, KApOOHATHI 3JIEKTPOIPOBOIHOCTH,
Jemoncmpayuonnstii onvim Nel4 Oopasyvt npupoonvix r;:éﬁ;H;;MemanKa’
Kap60Ham06 u cu{zukamoe. [OJTy4eHHS Ta30B HIH
Jlabopamopnutit onvim Ne2() KauectBeHHas peakius Ha anmnapar Kurma
yrnekucnsiii raz. Th PeakTuBbl U
Jlabopamopnwtii onvim Ne21 KauecTBeHHas peakiyys Ha XUMHYECKOE
kap6onar-uon. Th 06opynoBanue
Jlabopamopmuwtii onvim Ne 22
«B3aumooeticmsue uzgecm-
KOBOU 8000l C Y2NIeKUCTILIM
easom» Th

21. | IIpakmuueckan pavoma Ne7. «llonyuenue oxcuoa
yenepooa (IV) u uzyuenue e2o ceoticms. Pacnosnasarnue
kapoonamosy. Th

22. | Kpemnuii u e2o coeOuneHus. § 24-25 PeaxTuBbl 1
Jlabopamopnuwit (3anumamenwvusiit) onvim Ne 23 ?;:g:ggb o zgr;;ggggﬁm

«Buipawusanue ooopocneii 6 cunukamuom xiee» Th
IToaroroBka k '
KoHTposbHOE TecTUPOBaHUE 10 nOOpa3oeny

«[IpakTKyM MO M3y4YEHUIO CBOMCTB MPOCTHIX
BEIIECTB HEMETAJIIOB UX COECIMHEHUI»

MaTte€pual riiaBbl

Tema 7. O0mue u MHAUBUAYAJIbHBIE CBOiCTBA MeTAJLIOB (12 1)




23. | Obmue pu3NYecKue U XUMUIECKHE CBONCTBA METAJIIOB: §28-29 PeaxTuBel n
peaKIuy ¢ HEMETaIaMH, KHCJIOTaMH, COJISMH. XUMIICCKOC
BoccranoBuTenbHbIE CBOKMCTBA METAIIIOB. oGopyzoBaithe
Dnexmpoxumuueckuti pso HANPAXCEHUL MEMAI08.

Jlabopamopnuuwiit onvim Ne32 Bzaumooelicmeue memanios
¢ pacmeopamu coneu. Bzaumooeticmsue memannios
(MazHus, yunka, dHceneza, meou) ¢ pacmeopamu KUciom
Jemoncmpayuonnwtit onvim Nel5 Hzyuenue 06pa3yos
memannos. Th

24. | lllenounsie MeTamisl. CoeqUHEHHNS IIETOYHBIX METAIJIOB § 30 PeaxTuBbI U
Jemoncmpauyuonnstit onvim Nel6 Bzaumooeiicmsue XUMIHECKOC
WeN0UHbIX MEMAI08 C 8000I. ;gg%f;;a:m
CBolicTBa IIETOYHO3EMENBHBIX METANIOB U UX XUMHUECKOE
COCJIMHEHUI. 006opyI0BaHue
Jemoncmpayuonnstit onvim Nel7 Bzaumodeticmeue
WENOYHO3EMENbHBIX MEMAJINI08 C 8000l
Obpa3syvl BadxiCHeUUX NPUPOOHBIX COCOUHEHUT MACHUS, KATbYUSL.

25. | CaoiicTBa coenrHeHU KaabLus. JKecTKOCTh BOIBI § 31-32 PeaxTuBHI U
Jabopamopuuwtit onvim Ne25 Osnaxomnenue co XUMIICCKOC
ceoliCMeamu U npespaujeHuaMU KapoboHamos u obopyrosanme
euopoxapoonamos. Th
Jabopamopuwiit onvim Noe26 Ycmpanenue scecmkocmu
600bl 8 domauwnux ycrosusax Th

26. | CBolicTBa AIFOMHHUS §33 Peaxrusbl 1

AMdoTepHOCTh OKCHIA U TUAPOKCUIA ATTIOMUHUSL.
Jabopamopnutii onvim Ne27 [lonyuenue euopoxkcuoa
AIOMUHUS U 83aUMOOeLiCINBUe e20 ¢ KUCTOMAaMU U

XAMHYECKOE
o0opynoBaHue




27. | AM(pOTEpHOCTb OKCH/Ia ¥ THAPOKCHA ATFOMHHUS. § 34 PeakTuse! 1

Jlabopamopnwtii onvim Ne35 [lonyuenue cuopokcuoa XgMﬂquKoe
y 000 OBaHHUC

AIOMUHUSL U 83AUMOOELICNBUEe €20 C KUCIOMAMU U Hangli
wenouamu. JaBJieHus,
Keneso. PCaKTUBBI U
Hemoncmpayuonnsiii onstm Nel 700pazyvl pyo dicenesa. XHMHYECKOE
Corcueanue dicenesza 8 KUC10pooe u Xiope. obopynosane,
Jlabopamopnwtii onvtm Ne 36 « Oxucnenue dceneza 60 KOJUTCKILIH

5 5 PeaxTusel u
GﬂGOfEHOM so3oyxe» . XHMHUECKOE
CBoiicTBa COeTMHEHUH KeTe3a: OKCUI0B, THAPOKCHUJIOB U oBopyToBaTE
coneii xene3a(ll u III).
Jabopamopnuiit onvim Ne29 [lonyuenue 2uopokcuoos
arcenesa(ll) u (I1) u 3aumoodeticmaue ux ¢ Kucromamu u
wenowamu. Th

28. | Ilpakmuueckan paboma Ne9. Pewuenue PeaxTuBbI 1

IKCHEPUMEHMATILHBLX 3a0ay no meme «Obuue u TosToputs Temy | xmireckoe
5 5 B TE «Mertably. obopynoBaHue
UHOUBUOYATILHBLE CEOIICHIBA MEMAILTIO8). ToBTOpuTS 10
[Toaroroka k 1A yaeOHIKY
KouTpoJibHOe TecTHpOBaHME 10 noopazoeny MaTepua rJiaBbl
«IIpaKTHKYM 10 H3YYEHHIO CBOMCTB MPOCTHIX BELECTB
MeTAJJIOB HX COeIUHEeHUI»
Paspnen 3. OCHOBBI OIBITHO-IKCIIEPMMEHTAJIBHON M IPOEKTHOM AeSITeIbHOCTH
(12 v)

29. | Ilpakmuueckas paboma Nel0. Th Oopawenue co PeakTuBbI 1
cmekiom (ceubanue cmekiaHHOU mpyOKUY, U320mogeHue: XUMHYECKOE
nunemKu; Kanuiisapos, npoCmeuux y3u08; nPpoCmeuuiux obopynoBanue
npubopos), Th

30. | XMMHUYECKHUI aHAIU3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN Peakrusel 1

XUMHYCCKOC
obopynoBaHue

31. | TeopeTnueckre OCHOBBI ONMBITHO-3KCIIEPUMEHTATBHOM U PeakTuBbI 1
IIPOCKTHOM NEATEIBHOCTH. XMUMHUMCCKROC

000pyT0BaHKE

32. | Beimmonnenue y4eOHBIX MIPOEKTOB, OTIBITHO- PeakTHBBI 1
OKCIICPUMCHTAJIBHBIX pa60T. XHUMHYECKOE
[TpakTHyeckue pabOThI 110 TEMaM IPOSKTOB yJamuxcs, 75 000py/I0BaHHEe




33. | [ToaroroBka y4eOHBIX IPOSKTOB K 3aIIUTE 2
34. | IIlpomexxyTouHasi aTTeCTaIls. 2
3ammrTa npoeKToB
BCEI'O 68




IlepeyeHb JOCTYNHBIX HCTOYHUKOB HH(MOPMALMHA
B pasnene npencraBiieH ClIMCOK KHUT U CCHUIOK HA CalThl, B KOTOPBIX
0oJiee Mo IpoOHO OCBEIICHBI PA3IMYHbIE ACMIEKThl PACCMATPUBAEMBIX BOIIPOCOB.

WX MOXHO pPEKOMEHI0BATh KaK YUHUTEI0, TaK U 00y4aeMbIM, MPOSBUBIIIAM

MHTEPEC K U3y4aeMou TeMe.
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