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Oo01ee

B oOydeHnm xumuu OOJIBIIOE 3HAYCHHE HMMEET OKCIEPUMEHT. AHAIM3UPYS
PE3yNbTaThl MPOBEAEHHBIX OIBITOB, YYallrecs yOeK1al0TCs B TOM, YTO T€ WM UHbIE
TEOPETUUYECKHUE IMPEACTABICHHUSI COOTBETCTBYIOT WJIM NMPOTHUBOPEYAT PEaJIbHOCTH.
TobKO ~ OCYIIECTBISIA ~ XMMHUYECKHM  AKCHEPUMEHT  MOXKHO  MPOBEPUTH
JIOCTOBEPHOCTh TMPOTHO30B, CACIAHHBIX HAa OCHOBAHMM TeopuH. B mpouecce
AKCIIEPUMEHTAJIBLHON  pabOThl  ydaluecs MNPUOOPETAIOT  ONBIT  MO3HAHMS
pPEaNbHOCTHU, SIBIISIIONIMICS Ba)KHBIM 3TarioM (POpMUPOBaHUS y HUX YOEKICHUH,
KOTOpbIE, B CBOK) OYEpElb, COCTABJISIIOT OCHOBY HAayYHOIO MHPOBO33pPECHHS.
Buenpenue obGopynoBanmsi 1udpoBoit mabopatopuu 1eHTpa «Touka pocrtay
MO3BOJIUT KAUYE€CTBEHHO M3MEHUTH Mpollecc oOydyeHus: Xxumuu. KojnuecTBeHHbIE
AKCIIEPUMEHTHI MO3BOJIAT MOJIYYaTh JOCTOBEPHYIO HH(MOPMAIUIO O TPOTEKAHUU TEX
WJIM MHBIX XMMHAYECKUX MPOIEccax, O CBOMCTBAx BellecTB. Ha 0CHOBE MOTy4YeHHBIX
AKCIIEPUMEHTAJILHBIX JIaHHBIX OOy4Yaemble CMOTYT CaMOCTOSATENIbHO JeiaTh
BBIBOJIbI, 0000IIaTh PE3yJbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyJzieT crmocoOCTBOBATh MOBBIIIEHUIO MOTHUBALIMKM O0YUYEHUS IKOJILHUKOB.

Jlnst u3ydyenus npenMera «XUMHS» Ha dTarle OCHOBHOTO OOIIEro oOpa3oBaHUSs
oTBOIUTCH 68 yacoB: 8-9 kiracc —68 yacos;

Jlannass oOpasoBaTenibHas MpoTrpaMMa OOECTEYMBAET YCBOCHHUE YYAIIMMUCS
BOKHEUIINX XMMUYECKUX 3aKOHOB, TEOPUM U MOHATUI; (HOPMUPYET MPEICTABICHUE
O POJIM XMMHUHM B OKPYKAIOIIEM MHUPE W KU3HHU 4YesoBeka. [Ipu 3ToM OCHOBHOE
BHUMAaHUE VJAENSIETCS CYIIHOCTH XUMUUYECKUX peakIuid U MeTojaM HX
OCYILIECTBJICHUS.

OaHYMM U3 OCHOBHBIX MPHUHIIMIIOB MOCTPOCHUS MPOTPAMMBI SIBJISCTCS MPUHIIUI
JOCTYITHOCTH. OKCIIEPUMEHTAIbHbBIE JIaHHBIC, MOJYYEHHbIE YYalIUMHUCS MpHU
BBITTOJTHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYAlIUMCS CaMOCTOSITEIBHO
JiefaTh BBIBOJbI, BBISBIATH 3aKOHOMEPHOCTH. [lomxojpl, 3alloKEHHBIE B
CoJIep>KaHKe TTPOrpaMMbl Kypca, CO3/1at0T HEOOXOUMBIE YCIIOBUS JIJISI CUCTEMHOTO
YCBOGHHUsI YYalIUMHUCS OCHOB HayKd, JUIsi OOECICUECHHsS pPa3BUBAIOIIETO U
BOCIIUTHIBAIONIETO  BO3ACHCTBUS  OOydeHHs HA  JUYHOCTH  YydYaIlerocs.
dopMupyembie 3HAHUS TIOJDKHBI CTaTh OCHOBOM CUCTEMBI YOSKICHHUHN IIKOJIHHHKA,

LHCHTPAJIBHBIM AAPOM €TI0 HAYYHOI'O MUPOBO33PCHUAA.



Ha 0a3e uentpa «Touka pocta» obecrieunBaeTcs peanusalius 00pa3oBaTeIbHbBIX
MpOrpaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKON HANPABJIECHHOCTEMN,
pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSIMU 3aKOHOJIATENILCTBA B chepe
oOpa3zoBanus U ¢ yuétoM pexomeHnnanuit denepanpsHoro oneparopa yueoGHOro
npeamMera «XUMHUD).

OO6pazoBaTtenbHas MporpaMMa MO3BOJISIET HHTETPUPOBATH PEATU3yeMbIe MOAXO/bI,
CTPYKTYpPY M COJepKaHUE IMpH OpraHu3aluu oOydeHHs XumMuu B 8—9 Kkiaccax,
BBICTPOCHHOM Ha 0a3e J1000ro U3 JOCTYMHBIX YUeOHO-METOINYECKUX KOMIUIEKCOB
(YMK).

Hcnonb3zoBanue obopynoBanus «Touka pocta» mpu peanusanuu gaHHoun OI1

IMO3BOJIICT CO3aTh YCIOBUA:

0 s paciiupeHust CoAepKaHus MIKOJILHOI0 XUMHUYECKOT0 00pa30BaHus;
0 sy  TOBBIMICHUS  TO3HABATEIHLHOM  AKTUBHOCTM  OOydYaloIIMXCS B

€CTECTBEHHOHAYYHO!H 00JacTH;

0 JIL pa3BUTUA  JIMYHOCTH p€6éHKa B IIPOLCCCC O6Y‘ICHI/I}I XHUMHH, €TI0

CIIOCOOHOCTEH, (hOPMHUPOBAHKS U YIOBICTBOPCHUS COIHMATBHO 3HAYUMBIX[]
MHTEPECOB U MOTPEOHOCTEN;

O nans paGotbl ¢ ONap€HHBIMU IIKOJBFHUKAMH, OpPraHU3allMd HX Pa3BUTHSI B
pa3IMYHBIX 00acTAX 00pa3oBaTeNbHOM, TBOpUeckoil nestenpHocTHl] Heab u
3aja4mn

1. Peanuzanusi OCHOBHBIX OOIIE00pPa30BATENBHBIX MPOTPAMM IO Y4€OHBIM
npeaMeTaM eCTECTBEHHOHAYyYHOM HampaBlIEHHOCTH, B TOM YMCJIE B paMKax
BHEYPOYHOH JEATEILHOCTH 00yUYaIOIUXCS;

2. BBEJICHUE COBPEMEHHBIX CPEACTB OOYUYEHHS M BOCIUTAHUS IS U3y4yeHus (B
TOM qucie AKCIEPUMEHTAIBLHOTO) JTVCIUILIAH (Moyeit)
€CTECTBEHHOHAYYHOW  HAMpPaBJICHHOCTH TMPH  peaju3alii  OCHOBHBIX
0011e00pa3oBaTeIbHBIX pOrpaMm u JIOTIOTHUTEITHHBIX
o0mieo0pa3oBaTeabHBIX MPOrpaMM, B TOM YHUCJIE S PacIIUpEHHs
coJiepKaHusl yueOHOro mpeaMeTa « XUMUs».

3. BOBJICUCHHUE YYAIIUXCSI B IPOEKTHYIO JIEATEILHOCTb.

[IpodunbHbIi KOMILIEKT 000pya0BaHus IeHTpa « Touka pocTta» obecreynBaeT
3¢ pexTuBHOE TOCTHKEHHE O00pa30BaTEIbHBIX PE3YJIbTATOB OOYYAIOIIMMUCS IO
porpaMMaM €CTeCTBEHHOHAYYHOW HAIPaBIEHHOCTH, BO3MOKHOCTbD YTIIyOIEHHOTO

M3Y4eHUsI OTHEIbHBIX TPEIMETOB, B TOM 4Yuciae sl (OPMUPOBAHUS



M300peTaTesIbcKOro,  KPeaTUBHOTO, KPUTHYECKOTO  MBIIUIEHUS, Pa3BUTHS
(YHKIIMOHAIBPHOW  TPAMOTHOCTH Yy  oOOywarommuxcs, B  TOM  YHUCIE
€CTECTBEHHOHAYYHOM U MaTEMaTHYECKOM.

OKCHEpUMEHT SIBJISIETCS] HCTOYHUKOM 3HAHUI U KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuenuus coBpeMeHHOro o0pa3oBaHusl MOAPa3yMEBAET, UTO B yUeOHOM
HKCHEPUMEHTE  BEAYILYI0 POJb JOJDKEH 3aHATh CaMOCTOSTEJIbHBIN
HCCIIEI0BATENbCKUI YUEHUUECKUN S3KCIIEPUMEHT.

CoBpeMEHHbIE HKCIIEPUMEHTAIbHBIE HCCIENOBAHUS 10 XUMHH YXKE€ TPYIHO
OpEeICTaBUTh 0€3 HCIOJB30BaHUS HE TOJBKO AaHAJOTOBBIX, HO M LU(POBBIX
U3MepUTENbHbIX pubopoB. B @enepansuom ['ocynapcTBennom O6pa3oBaTebHOM
Cranpapre (®I'OC) npommcaHo, 4YTO OJHUM W3 YHHBEPCAJIbHBIX YYEOHBIX
JNEUCTBUN, MPUOOPETAEMbIX YYAIIUMHUCS, IJOJDKHO CTAaTh YMEHHUE «IIPOBEIACHHS
OMBITOB, MPOCTBIX AKCIIEPUMEHTAIBHBIX HCCIEHOBAaHUM, NPSIMBIX M KOCBEHHBIX
U3MEPEHUM C MCIHOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX H3MEPUTEIBHBIX
pruOOpPOB».

VY4eOHbIli SKCIEPUMEHT M0 XHMHH, IMPOBOJAMMBIA Ha TPAAUIIMOHHOM
o0opyioBaHuM, 0€3 MPUMEHEHUS LU(POBBIX JAOOPATOPHiL, HE MOYKET IMO3BOJIUTH
B IIOJIHOM MEpE PELINTH BCE 3a/1a4M B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSAOM
IPUYKH:

TPaJAMLIMOHHOE IIKOJbHOE OOOpYJOBaHUE M3-3a OrPAHUYEHUS TEXHUYECKUX
BO3MOXHOCTEM  HE  NO3BOJSET IPOBOJUTH  MHOIME  KOJIMYECTBEHHBIC
UCCIIEIOBaHUS;

JUTUTEJIbHOCTh MPOBEACHUS XUMUYECKUX UCCIEI0BAHUN HE BCEr/la COracyercs C
JUTATENbHOCTBIO YUEOHBIX 3aHATHI;

BO3MOXHOCTh  TPOBEJIEHHUS  MHOTMX  HCCIIEJOBAaHUM  OTpaHUUYMBAETCS
TpeOOBAHUSIMU TEXHUKHU OE€30MACHOCTHU U AP.

[Hudpopass maGopaTopus TOJHOCTBIO MEHSET METOJMKY W COJepKaHUe
HKCIIEPUMEHTATIBHON JIEATEIHHOCTH U PEIIAET BHIIICTIEPEUUCICHHBIE TPOOIEMBI.
[Iupokuii CIEKTp NaTYUKOB MO3BOJIAET yUaIIUMCS 3HAKOMUTHCS € MapaMeTpamMmu
XUMHUYECKOTO HKCIIEPUMEHTAa HE TOJIbKO Ha KayeCTBEHHOM, HO U Ha
KoJindyecTBeHHOM  ypoBHe. [ludpoBas mabopaTopusi TMO3BOJISIET  BECTH
JUIMTEJIbHBIN SKCIIEPUMEHT JaXKe B OTCYTCTBHE IKCIIEPUMEHTATOPA, & YACTOTA UX

HSMepeHI/Iﬁ HCTIOJIBJIACTHA YCJIOBCYCCKOMY BOCIIPUSATHUIO.



B npouiecce popmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUHN yU€HUK 00y4yaeTcCs
IPECTaBISATh HHDOPMALINIO 00 HCCIEIOBAaHUH B UETHIPEX BUIAX:
B BepOANbHOM: ONMCBIBATH JKCIEPHUMEHT, CO3/aBaTh CIIOBECHYIO MOJEIb
SKCIIEPUMEHTa, (UKCUpPOBaThb BHHUMAaHME Ha HU3MEPSAEMBIX  BEJIMYMHAX,
TEPMUHOJIOTUH;

B TaOJMYHOM: 3aIlOJIHATH Ta6J'II/IHBI JaHHBIX, JICKAIIMNX B OCHOBC ITOCTPOCHUS

rpadukoB (Ipu 3TOM y yyammxcs BO3HUKaeT mepBuyHoel mpencraBienue o
MacimTabax BeJUYMH);

B rpaduyecKoM: CTpPOUTh TpaduKH 1O TaONMYHBIM JaHHBIM, YTO AT
BO3MOYKHOCTh TE€pPEX0Jla K BBIIBIKCHHIO THUIIOTE3 O XapaKTepe 3aBHCHUMOCTU
MEXIy BeMWunHaMHd (TIPA ITOM YYHTENb ITOKAa3bIBA€T IPEHMYIIESCTBO B
BU3YaJIU3allMM  3aBUCUMOCTEH  MEXIy  BEJIMYMHAMHU, HArJISAHOCTh U
MHOTOMEPHOCTb);

B BHJIC MAaTeMaTHUYECKHX ypaBHCHHWH: JaBaTh MaTEMaTHYECKOE OIMCAHUC
B3aMMOCBSI3HM BEIMYNH, MAaTEMaTHYECKOE 0000ICHHUE.

[lepexon oOT KaxIoro nfTama MpeACTaBICHUS WHOOpPMAIMU 3aHUMAET
JIOBOJILHO OOJBIION MPOMEXKYTOK BpeMeHu. B 7—8 kiaccax 3TOT mpoliecc
HEOOXOJMM, HO B CTapIIUX KJIaccaX MOXHO ObLIO OBl 3TO BpeMs MOTPATUThH Ha
pemienre Ooree BakHBIX 3amad. B »sTtom miaHe uudpoBbie J1abopaTtopuu
CYILIECTBEHHO 3KOHOMST BpeMsi. DTO BpeMsi MOKHO NOTpaTuTh coriaacHo OI'OC
Ha (OPMHUPOBAHUE HCCIEAOBATEIIbCKUX YMEHUW  y4YallUXCs, KOTOPBIE
BBIPKAIOTCS B CIICIYIONINX TCHCTBUAX:

- OIIpeICJICHUE MPOOJIEMBI;
MOCTAHOBKA MCCIIEA0BATEILCKOM 3a/1a4H;

IINIAHUPOBAHUC PCHICHUA 3aJa4M,

MOCTPOCHUE MOJIETIEH;

O O o Od

BBIABHKCHUC FI/IHOT€3;D 9KCIICPpUMCHTAJIbHAsA IMPOBEPKA T'MIIOTEC3; O agamus

JTAHHBIX SKCIIEPUMEHTOB WJIU HAOJIOICHU;

O ¢opmynupoBaHue BHIBOAOB.



1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI

BHeypouHoii AesiTejibHOCTH «XUMMUMS» nis 8-9 kiaccoB ¢ MCNOJIb30BAHUEM
oOopynoBanusi neHTpa «Touka pocTa» ¢ ONUCaHUEM YHHBEPCAJIbHBIX
Y4eOHBIX AefiCTBH, JOCTUTaeMbIX 00yYAIOIUMM CS

JINYHOCTHBIE pe3yJabTaTbI

OOy4aromuiics TMOXYYUT BO3MOXKHOCTh I (POPMHUPOBAHUS  CIEAYIOIINX
JIMYHOCTHBIX Y Y [1:

0 ompexneneHue MOTUBALIMHU U3YUYEHHs yUeOHOTO MaTepUaa;

0 olleHHBaHHE YCBaMBAEMOIO Y4YeOHOrO Marepuana, HUCXOJs U3 COLUAJIbHBIX U

JIMYHOCTHBIX HCHHOCTeﬁ;

0 mnoBelmieHHe CcBOEro 00pa30BaTEILHOIO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYCHHUIO OCHOBHBIX HCTOPHYECKUX COOBITUH, CBA3aHHBIX C PA3BUTHEM XUMUHU
1 00IIIeCTBa;
3HAHWE MPABUJI IOBEACHHS B YPE3BBIYAMHBIX CUTYAIUAX;

OILICHMBAaHWE COIMATBHON 3HAUMMOCTH Tpodeccuii, CBA3aHHBIX ¢ xummueit; [
BJIaJICHUE NIPABWIIAMH 0€30I1aCHOTI0 0OpAIlEHUsI ¢ XUMUYECKUMHU BEILIECTBAMU U

000pyI0BaHUEM, TIPOSIBIIEHUE IKOJIOTUYECKON KYJIbTYPBHI.

MeTtanpeaMeTHbIe pe3yJabTAThI

Peeynsmusnovie

OOyuaromuiicss MOJYYUT BO3MOXKHOCTH I (POPMUPOBAHUSL  CIEAYIOIINUX

perynsatuBHbIX Y'Y /I

] menenojaraHve, BKJIOYas IOCTAHOBKY HOBBIX IeJleil, mpeoOpa3oBaHue
IIPAKTUYECKOM 3a7]auM B IO3HABATEJIbHYHO, CAMOCTOSITEIIbHBIN AaHAJIA3 YCJIOBUU
JOCTUKEHUS 1IeJTM Ha OCHOBE YY€Ta BBIJICJIICHHBIX YYUTEIEM OPUCHTHUPOB
NEeUCTBUS B HOBOM y4eOHOM MaTepuaje; IIaHUPOBaHUE MMYTU JOCTHXKCHUS 1IeJICH;

] yCTaHOBJICHUE IIETIEBBIX MPUOPHUTETOB, BBIJCIECHUE aJbTEPHATHBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTT U BIOOP Hanbonee 3ppeKTUBHOTO criocooa;

| yMEHUE CaMOCTOATEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIISATh UM;

] yMeHUe NMPUHUMATh PEIICHUS B MPOOJIEMHOMN CUTYaIlUH;

] mocTaHOBKa Y4YeOHBIX 3a/lay, COCTaBJIEHHWE IUIaHA U MOCJIEJ0BATEIbHOCTU

JICHCTBUM;



| opranmu3anus pabo4yero MecTa MpH BHITIOTHEHUU XUMHUYECKOTO dKcrepuMeHTa; [
MPOTHO3MPOBAHUE PE3yJIbTaTOB 00yUEHUs, OIICHNBAaHNE YCBOEHHOIO MaTepHara,
OLIEHKAa Ka4eCTBa M YPOBHsI MTOJIyYE€HHBIX 3HaHUH, KOPPEKIHS IJIaHA U CIIoco0a
JACHCTBUS IPU HEOOXOAUMOCTH.

llo3nasamenvHole

OOyuaroniicss MOJXy4YUT BO3MOXKHOCTH 11  (DOPMHUPOBaHUS  CIETYIOIIUX

Mo3HaBaTeabHBIX Y'Y /I:

0 mouck u BeIIeIeHNE HHGOPMAITUH;
0 ananu3 ycioBui u TpeOOBaHUM 3aa4u, BRIOOP, COMOCTABICHUE U 00OOCHOBaHUE

croco0a pelleHus 3a1auu;

O BeIOOp Hambosiee 3P(HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4ul B 3ABUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

0 BeaBrkeHHEe W 00OCHOBaHME THIIOTE3BI, BBIOOp crocoba e€ mpoBepku; U
CaMOCTOSITEJIbHOE CO3/JaHHUE AJITOPUTMA ACSITEIbHOCTU NPU PELICHUH MpodiieM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

0 ymeHus XxapakTepH30BaTh BELIECTBA 10 COCTABY, CTPOCHUIO U CBOKCTBAM;

[J ONMUCBHIBAHUE CBOMCTB: TBEPIBIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BbIICICHNUE UX
CYLIECTBEHHBIX MPU3HAKOB;

0 u3oOpaxkeHne cocTaBa MPOCTEUINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POpMyIT
U CYIIHOCTH XMMHUYECKUX PEAKIHUil C MOMOIIbI0 XUMUYECKUX ypaBHeHui; [
OpOBEICHUE HAONIOJEHUM, ONUCaHWE TPU3HAKOB U YCIOBUM  TEUYCHMS
XUMHUYECKUX PEaKIUi, BHITIOJTHEHHE XUMHUYECKOTO SKCIIEPUMEHTA, BHIBOABI HA
OCHOBE aHajM3a HAOJIIOJCHUI 3a SKCIIEPUMEHTOM, PEIIEHUE 3a]a4, TOJyYeHHE
XUMUYCCKON MHPOPMAINH U3 PA3THIHBIX HCTOYHUKOB;

0 yMmMeHHe OpraHM30BbIBATH UCCIIEAOBAHUE C LENbIO IPOBEPKU TMIIOTE3;

0 ymeHue aenaTh yMO3AaKITIOUEHHUs (MHIYKTHBHOE W MO aHAJIOTWW) W BBHIBOABL; [
yMeHUE OOBEKTUBHO OIICHMBATh MH(POPMAIIUIO O BEIIECTBAX M XUMHUYECKUX

nponeccax, KPUTUHICCKU OTHOCHUTLCA K HCCBI[OH&y‘—IHOﬁ I/IH(I)OpMaLII/II/I.

KO]I/IMVHMKClmMGHble

OOyvaromuiicsi TOJYYUT BO3MOXKHOCTH s (DOPMHUPOBAHUS  CIEAYIOLIUX

KOMMYHHUKATUBHBIX Y Y JI:



O IMOJIHOC W TOYHOC BBIPAKCHUC CBOUX MBICIIEd B COOTBETCTBUM C 3aJadaMu U
YCIIOBUAMH KOMMYHUKAIIUH,

O aJICKBaTHOE HCIIOJIb30BAaHHWE PEYEBBIX CPEACTB ISl y4acTUs B JUCKYCCUU U
apryMEHTAaIlluu CBOEH IMO3UIIMK, YMEHUE MPEJCTABIATh KOHKPETHOE COJIEp)KaHHE C
COOOIIIEHHEM €Tr0 B TUCbMEHHOM U YCTHOU (hopMme,

0 OTpesieNieHNe CII0CO00B B3aUMOACHCTBHSI, COTPYIHHUYECTBO B TIOUCKE U cOOpe
uHpopManuu;
O

OTIpeJICNICHHE CIIOCOO0B B3aMMOJCHCTBUS, COTPYIHUUECTBO B MOMCKE U cOOpe
uHboOpMaIMK, ydyacThe B JUAJOre, IUIAHUPOBAHUE OOIMX CIOCOO0B paboTHI,
IPOSIBICHUE YBAXXUTEIBHOIO OTHOWIECHUS K JPYTHMM Y4YalllUMCS;, OMNHCAHUE
COJICp>KaHUSI BBITIOJIHSEMBIX JIEUCTBUNM C 1EJIbI0 OPUEHTUPOBKU B IPEAMETHO-
MPAKTUYECKON JIEITEIIbHOCTH; YMEHUSI YUUTHIBATh PA3HbIE MHEHUSI U CTPEMUTHCS K

KOOpAWMHAIWH PA3JIUIHBIX HOSI/IHI/Iﬁ B COTPYAHHUYCCTBC,

d dbopMyIMpoBaTh COOCTBEHHOE MHEHHE U TO3UIMI0, apTyYMEHTHUPOBATh U
KOOPJIMHUPOBATh €€ C MO3UIMUIMHU MAapTHEPOB B COTPYIHUUYECTBE MPU BHIPAOOTKE
00111eTO PEIIeHHUs] B COBMECTHOM ACSATEILHOCTH;

O OCYUIIECTBJISTh B3aUMHBI KOHTPOJIb M OKa3blBaTb B COTPYAHUYECTBE
HEOOXOJIMMYIO B3aUMOIIOMOIIIb;

d MJIaHUPOBaTh 0OOIIKME CHocoObl  pabOThl; OCYIIECTBISATH  KOHTPOJIb,
KOPPEKLHIO, OIIEHKY JAeHCTBUI MapTHEPA, YMETh YOEK1aTh;

O UCIIONIb30BaTh a/ICKBaTHBIC SI3BIKOBBIC CPEICTBA MAJSi OTOOpPaKEHHS CBOMX
YyBCTB, MBICJIEH, MOTUBOB U TOTpeOHOCTEH; oToOpaxaTh B peuyu (OMUCaHUE,
OOBACHEHHE) COJCpPKAHUE COBEPIIAEMbIX JECUCTBUI, Kak B (OpME TPOMKOMU

COLIMAJIM3UPOBAHHOM peun, Tak U B (popMe BHYTPEHHEW peyH;

O pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETCHIIUIO, UCIIOJb3Ys CPENCTBA YCTHOM
U THCbMEHHOM KOMMYHHKAaIlMM TpU paboTe C TEeKCTaMH Yy4yeOHHKa U
JOTIOJTHUTENBHON JTUTEPATYPO, CIPABOUHBIMU TaOJIULIAMHU, TTPOSIBIISITH TOTOBHOCTD
K YBQXXEHUIO MHOW TOYKHM 3pEHHUS MPU OOCYXKIACHUH pPE3yJbTAaTOB BHIOJIHEHHON

paboTHI.

Hpedmemeze pe3Vbnidanivl

OO0yuarommiicsi HAyYUTCH:

DHpI/IMeH}ITB OCHOBHBIC MCTOIBI ITIO3HAHUA: Ha6JII-OI[€HI/I€,



M3MEpEHUE, IKCIIEPUMEHT;
ONUCHIBATh CBOWMCTBA TBEPABIX, JKUJKUX, FA3000pa3HbIX BEIIECTB, BBIACISS HX

CYHICCTBCHHLIC ITPHU3HAKH,

0 PACKPBIBATb CMBICJI 3dKOHA COXPaHCHUA MACChHI BCIIICCTB, aTOMHO-MOJIeKy.H}IpHOIjI

TEOpHUU;

pa3u4aTh XUMUUECKUE U (PU3UICCKUEC SBIICHHS,
Ha3bIBATh MPU3HAKH U YCIIOBHSI MPOTEKAHUS XUMUYCCKHIX PEAKIINN;
Ocobumonate mpaBuiia 6€30macHoi paboThI PU MPOBEACHUHN OTBITOB,

Ononp30BaThes 1a00paToOpHBIM 000PYI0BAaHUEM U TTOCYIOM;
nojgy4yarb, coOupaTh ra3oo0pa3Hble  BeElIECTBA M  paclo3HaBaTb  UX;

OxapakTepu3oBaTh (PU3HMYECKUE W XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCTUHECHUM,

OmpoBOUTE  ONBITHI, MOATBEPKIAOIINE XUMHUYECKAE CBOWCTBA HW3YYECHHBIX
KJIACCOB HEOPTaHMYECKUX BEILIECTB;

OpackpplBaTh CMBICH TOHSTHS ~ «PacTBOP», BBIUMCIATH MAaCCOBYHO  JOJIFO
PAacTBOPEHHOTO BENIECTBA B PacCTBOPE,

OroToBUTH PACTBOPHI C ONMPEAECTEHHON MAaCCOBOM JI0JIE pACTBOPEHHOTO BEIIECTBRA;
OxapakTepu3oBaTh 3aBUCUMOCTh (PU3WYECKMX CBOMCTB BEIIECTB OT TUIA
KPHUCTAJLUINYECKOU PEIETKH,

Oonpenensats BUI XUMUYECKOUN CBSI3U B HECOPTAHUYECKUX COCIUHCHUSX
OpackpbIBaTb OCHOBHBIE TOJIOKEHUS TEOPUHU DJICKTPOJIUTUUECKON JTHCCOIMALINH,
COCTABJISITh YPABHEHHUS SJIEKTPOJIUTAYECKON TUCCOLMALIMU KUCIIOT, IIEJI0Y€EH, COJIEH
1 peakiuii FOHHOTO OOMEHa;

OpackpbiBaTh CYIIHOCTb OKHMCIIUTEITbHO-BOCCTAHOBUTEIBHBIX peaKkiuu,
ONPEAETATh OKUCIUTENb U BOCCTAHOBUTED,

OcocTaBisiTh ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIINM;

Ona3biBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKOMN PEeaKInH;
OxapakTepn30BaTh B3aMMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM W CBOWCTBAMH
HEMETAJJIOB U METAJIJIOB;

OnpoBOAUTH ONBITHI IO MOJYYEHHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB Pa3IMUHbIX
BEIIIECTB,;

0 rpaMoTHO OoOpaIiaThCs ¢ BEUECTBAaMHU B TOBCETHEBHOM JKU3HHU.

OO0yyaromuiicss NOJY4UT BO3MOKHOCTh HAYYUThCS:



d
DBBII[BHF&TL U IIPOBCPATH OKCIICPUMCHTAJIBHO TT'HITIOTE3bI O XUMHUYCCKUX CBOMCTBax
BCIICCTB Ha OCHOBC HX COCTaBa M CTPOCHHUIA, HX CITOCOOHOCTH BCTyIIaTb B

XUMHUYICCKHC PCAKIIUH, O XapaKTCPC U IIPOAYKTAX PA3JIMYHBIX XUMHUYCCKUX peaKHHﬁ;

OxapakTepu30BaTh BELIECTBA 10 COCTABY, CTPOSCHUIO U CBOMCTBAM, YCTAHABIMBATh
IIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXAY JaHHBIMH XapaKTEPUCTUKAMH BEILECTBA;
OcocTaBisATh MOJIEKYJIAIDHBIE WU TIOJIHBIE MOHHBIE YPABHEHHS IO COKPAIIEHHBIM
WOHHBIM YPAaBHEHHUSIM;

OnporHo3upoBath CHOCOOHOCTh BEHIECTBA MPOSIBISATh OKUCIUTEIbHBIC WIIU
BOCCTAHOBUTEJBHBIE CBOMCTBA C YYETOM CTENEHEH OKHCICHHS DJIEMEHTOB,
BXOJSIIUX B €r0 COCTAB;

BBIJIBUTAaTh M TIPOBEPATH DKCIIEPUMEHTAILHO THUIOTE3bl O  pe3yJbTaTax
BO3/ICICTBUS Pa3IUYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUUYECKOM peaKIiy;
0 wucnonb3oBaTh MOPUOOPETEHHBIC 3HAHUS YIS DKOJIOTMYECKUTPAMOTHOTO
IIOBEJICHU B OKPYXKAIOIIIEH Cpele;

Oucnonp30BaTh MNPUOOPETEHHBIE KIIOYEBbIE KOMIETEHIIMM MPU BBIIOJHEHUU
IPOEKTOB U PELICHUM y4eOHO-MCCIIEI0BATENbCKUX 3a/1a4 10 W3YYEHHIO CBOMCTB,
C0ocO0O0B MOJyYEHUS U pacliO3HaBaHUs BEILECTB;

0 0ObEKTUBHO OIICHUBATh MH(OPMALIMIO O BEIIECTBAX M XMMHUYECKHUX IMpoleccax;
Ooco3HaBaTh 3HAYEHUE TEOPETHUECKUMX 3HAHUM IO XMMHMM [JIS1 MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKa;

0 co3gaBaTh MOAENIH U CXEMBI JUISl pElICHUs YYEOHBIX U MO3HABATENIbHBIX 33]1aY;
OnoHuMarb HEOOXOAUMOCTh COOJIOJAEHUS MpEeANHCaHuil, MpearaeéMbix B

HHCTPYKIUAX 11O UCIIOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XMMHU U ap.



2. COIEPKAHUE ITPOI'PAMMDBbI BHeypoO4HOH 1esSITEIbHOCTH
«XHUMMUS» nas 8-9 kiaccos (68 wacoB) ¢

HCI0JIb30BaHMeM 00opynoBanusi uugposoii 1adoparopuu «Touka pocra»

Pa3nen 1 Xumuueckasi 1a6oparopus (4 yaca)

[IpaBuna TexHukn 0€30MACHOCTH TPU MPOBEICHUU HCCIICIOBAHUN, MEIUIIMHCKUE
anTe4YKHd TIEepBOM TOMOIMM B KaOuWHeTe XUMHH. HWHCTPYKTaXX IO TEXHHUKE
0Ee30I1aCHOCTH.

3HAKOMCTBO € JJa00OpaTOPHBIM 000PYI0BaHUEM

XpaHeHHEe MaTepHUaioB U PEAaKTUBOB B XUMUUYECKOM JJabopaTopun

Pa3nen 2. BemecTBa, KoTOpbie Hac OKpy:xkal0T 24 yaca(9 Yacos) [Ipocteie
U CJIO)KHBIC BEIIECTBA. XUMHYECKUE DJICMEHTHI.

Jlabopatopublii onbITNel. O3HaKoMIIeHHE ¢ 00pa3liaMu MPOCTHIX U CIOXKHBIX
BELIECTB.

CocraB armocdepsl. Kucinopos kak BaxHEHIINI KOMIOHEHT aTMOC(hEpHI.
JladoparTopubiii  onbITNe2«llomyyenne kwuciopoga H3 NEPEKUCH  BOJAOPOAA,
JI0Ka3aTEIbCTBO €r0 HATHYHS.

Bona B macmTabe mimaHetsl. du3nyueckue CBOMCTBA, MapaJoKChl BOJbI, CTPOCHHUE
Bozbl. [loka3arenn kauecTBa Bonbl. MccienoBanue BOAbI U3 Pa3HbIX UCTOYHUKOB
JlaGopaTopHbiii onbITNe3«Onpenenenue BOJOMPOBOIHON U AUCTUILIUPOBAHHOM
BOJbD)

JlaGopaTopHblii onbITNe4«OKpacka HHINKATOPOB B HEUTPAJIBHOU Cpee»

Paznen 3. SIBaenusi, npoucxoasiniue ¢ Bemecrsamu ( 4 yaca)

Yucteie BemiecTBa U cMmecu. Krnaccudukamusi cmeceir. CrnocoObl pasjesieHus
CMecei: JeHCTBHEe MAarHuTOM, OTCTauBaHHWe, (UIBTPOBAaHWE, BHIIAPUBAHUE,
KpUCTAITH3AIS, TUCTUIIISINS

IpakTnueckas padora Nel «Huctelie BemecTsa U CMECH»

IpakTnueckast padora Ne2 « 04MCTKA BOJbI U BO3AyXa OT TBEPABIX YACTHID)
Pa3znen 4. OcHOBBI IKCTIEPUMEHTANbHOM XuMHIU(19 yacoB)

IIpakTuueckass padora Ne3 li3yueHue CBOWCTB BEIIECTB: HATPEBAHUE BOJbI,

HarpeBanue okcuaa kpemaus (IV).



IIpakTnyeckas padora Ned«M3mepeHne TeMneparypbl KUIIEHUS BOJIbI C TOMOILBIO
JATYMKA TEMIIEPATYPhl U TEPMOMETPA»

IIpakTuyeckas padora NeS«Ompeznenenne TemMnepaTrypbl KpUCTAILTU3ALMNH
BEILIECTBA»

duznyeckre U XUMUYECKUE SBJICHNA. BblieneHne 1 norjiomneHre Temia — Mpu3HaK
XAMHUYECKOU pEaKInu.

IpakTnueckas padora Ne6 «IK30TepMHUUECKas PEAKLIHS

IpakTnueckas padora Ne7 «DHIOTEpMUYECKAsT PEAKLIUS
CKOpOCTh XUMHUYECKUX pEAKIUil. XUMHUYECKHUE NMPEBpAlICHUSI. XUMUYECKUE

peakuu. XMMHYECKHE YPABHEHMS. BBITTOITHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN
10 COCTABJICHUIO YPABHEHUN XUMUYECKUX PeaKUi. TUIIBI XUMUUYECKUX PEAKLIAMN.

IIpakTnueckas padora Ne8» TUIlbl XUMUYECKUX PEAKIUI»

Pa3znen 5. OcHoBbl pacuetHnoii xumun(10 yacon)

Monbs — eaunua KoauyecTsa Beniectsa. MossipHas Macca. Berauciienus 1o
XUMUYECKUM ypaBHEHUSAM. 3aKOH ABOrajipo. MoJsipHbIil 00BEM T'a30B.
OTHOCHUTENBHAS IUNIOTHOCTB Ta30B. Penienne sKkCnepuMeHTaIbHbIX 331a4 I10 TEME
«IIpakTHKyM 1O U3y4EHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

COCIUHEHUH »

Paznen 6. OcHOBBI dJieKTpoIUTHYECKOU aucconuanuu(ll yacos)
IIpakTnueckas padora Ne9 «Ouuctka BoAbl OT pACTBOPUMBIX ITPUMECEIN.
DIEeKTpOIUTUYECKAsE AUCCOIMALIUS — TJIABHOE YCIOBUE MPOTEKAHUS PEAKLIHUiA B
pacTtBopax. DIECKTPOJIUTHUYECKAS TUCCOLUALINS KUCIIOT , IIEJI0YEN U CONEH.

IIpakTuyeckas padora  Nel0 «ONEKTPOIUTHYECKAS U CCOLTUALSY
IpakTnueckasi padoraNell «CuiibHbIC U ClTa0bIE JIEKTPOJIUTHI
IpakTnueckas padoraNel2y» BrnusHue TemiiepaTypbl Ha JUCCOLUALINION.
IIpakTnueckas pabora Nel3 «BnusiHre KOHIIEHTpALlMUA PacTBOpa Ha
JTUCCOLIUALIUION

Pemenre  SKCIEPUMEHTANBHBIX  3aJad MO  TeMe  «OJEKTPOJIMTUYECKAs
JTUCCOLIAALIUSY.

Pa3znen 7. IIlpakTUKYM 0 M3y4Y€eHHUIO CBOWCTB BelleCTB OCHOBHBIX KJIACCOB
HeopraHunyeckux coequHeHuii.(11 yacoB) Okcubl: K1accupuKaIms,

HOMCHKIJIATypa, CBOﬁCTBa, MMOJIY4YCHHUC, IPUMCHCHUC.



JlaGopaTopHslii onbIT NeS. HaGmionenrne pacTBOPUMOCTH OKCHJIOB aTFOMUHUS,
HATpHs, KaJbIUs U MEJIH B BOJE.

IMunpoxcuasl. OcHOBaHUS: KiIaccUpUKAII, HOMEHKIIATYpa, TIOJTyYeHHE.
IIpakTuyeckas padora Nel4 « Onpenenenne PH pactBopoB»

IIpakTnueckass padora NelS «Peakuust HeWTpanuzanuu BsauMoencTBue
TUAPOKCUIA HATPUS C COJISTHOM KHCIIOTOM

AmdoTtepHbie okcuabl U TuaApokcuabl. Kuciorel. CoctaB. Knaccudukanms.
Howmenknarypa. [loyuenne kucinotr. XumMudeckue

cBorictBa kuciotr JlabopaTropHslii ombIT Ne6.

«BzauMopelicTBue MeTauioB (MarHus, IIMHKA,

xKese3a, MeM) ¢ paCTBOPaMU KUCIIOT.»

Comu. Knaccuduxanusa. Homenknarypa. CriocoOsl nosrydenus coneit. CBoiicTBa
coJien



Y4yeOHO-TEMATHYECKNH IJIAH

Ne | Tema ypoka Kon-Bo ®opma 3anatusi | OcHOBHBIE yueOHbIE JCHCTBUS YUAITUXCS
/m 4acoB
Pa3nen 1 Xumunueckas jadoparopusi(4 yaca)

1-2 | IlpaBuia TEXHUKH 2 becena, 3HaTh MpaBWia TEXHUKH O€30MIaCHOCTH NPU
0€301aCHOCTH TIPH pacckas. MPOBEJICHUH UCCIIEA0BaHU. 3HATh COCTaB
MIPOBEICHUU WHucTpyKTax. MEAUIIMHCKONW aNTeUKH U YMETh OKa3aTh
HCCIIEI0BaHU, NEPBYIO MEAUIIUHCKYIO TOMOIIb
MEIULIMHCKUE
arTeuKu NepBOi
MTOMOIIN B KaOWHETE
xumun. MHCTpyKTaX)

10 TEXHUKE
0€30MacHOCTH.

3 3HaKOMCTBO C 1 3HaKOMCTBO C | YMeTh paboTaTh CO CIUPTOBKOW, BeEcamu, ,
1abopaTOpPHBIM XUMHAYECKOU MEpHOH Tocyn0i
000pyI0BaHHEM naboparopuei.

becena

4 Xpanenue 1 3HAKOMCTBO ¢ | 3HATh KJIACCHU(PHUKAIIUIO PEAKTUBOB I10 IPyMIam
MaTepuasoB U XUMHAYECKON XpaHEHUs U UX JIeWCTBHUE HA OPTaHU3M.
PEaKTUBOB B naboparopuell. | [IpaBuiabHO OPOPMIIATH XUMHUECKUH
XUMHUYECKON becena JKCIIEPUMEHT
naboparopuu

Pa3nen 2. BemecTBa, koTopblie Hac okpyxkaioT 24 yaca(9 Yacos)

5-6 | [Ipocteie u croxkHbIe | 2 Jlexrust JlomKHBI 3HAaTh: ONpeieNieHue aToMa, IPOCTOTO
BEIIECTRA. JlaGopartopHasi | M CIIOKHOTO BELIECTBA, OTIMYHUE CMECH U
XUMIUYeCKHe pa6ora Ne 1 CJIO’KHOTO BellecTBa J{OMKHBI YMETh:
saemenTst. J1/O Nel. pa3nuYaTh MPOCTHIC U CIIOKHBIE BEIIECTRA,
O3HAKOMICHNE C CMECH U CJIOXKHBIE BEIECTBA
o0pa3naMu MpoCThIX
U CJIOXKHBIX BEILECTB.

7 CocraB atmoceprr. | 1 CemuHap. 3HaTh 00BEMHYIO JIOJIIO COCTABHBIX YacTEH
Kucnopon xax BO3JlyXa
BAOKHEUILINN
KOMIIOHEHT
aTMocdephl.

8 JlabopaTtopHas padota | 1 JL/p. DKCIEPUMEHTATILHO OMPEIETUTh COICPIKAHNE
Ne 2 «ITomyuenne KHCIIOpoJa

KHCJIOpOda U3
IepCeKucCcu Boaopoaa,
A0Ka3aTCJIbCTBO €TI0
HaJIU4us».




9 Bopa B macmrabe 1 Kpyrnsiii cron | YMeHue xapakTepu3oBaTh CBOMCTBA BOJIbI
TUIAHETHI. (XMMUYeCKHUE CBOWCTBA OCHOBHBIX KJIACCOB
q)HC’LH‘IeCKHe HEOpPraHUYECKUX BEILECTB),

CBOMCTBA, MapaI0KChI
BOJIbl, CTPOCHHE
BOJIbI

10- | ITokazarenu kauectBa | 4 JlaGoparopHast | YMeHHe XapakTepu30BaTh CBONCTBA BOJIbI

13 | Bompl. pabota (XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HccenenoBanue BoAbI HEOpPraHUYECKUX BEIIECTB),

U3 pa3HbIX
HCTOYHHUKOB
JIabopaTtopHas
pabota Ne3
«Onpenenenue
BOJIOITPOBOJAHOMN U
JIUCTHIUINPOBAHHON
BOibI» JIaGopaTopHast
pabota Ne4 «Oxpacka
UHUKATOPOB B
HEUTpaIbHOU Ccpene»
Paznen 3. SIBjenus, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

14 | Yucreie BeniecTBa u 1 Jlexnusi. CcdhopmupoBaTh MOHATHUS O YUCTOM BEIIECTBE U
CMECH. CMECH BEILECTB
Knaccuduxanus
cMmecei.

15 | CnocoOsl paznenenust | 1 OO6cyxnaeHue, | YMeTh XapakTepU30BaTh CyLITHOCTb OHATUI
CMeCe: IelcTBUE «MO3rOBOM YHCThIE BEIIECTBA U CMECH U CITOCOOBI
MarHuTOM, LITYpM». pasfeneHus cMmecen
OTCTauBaHUE,
¢upTpOBaHUE,

BBIITAPUBAHMUE,
KpUCTaJUIN3aLus,
JTUCTUILISLIMSL.

16 | IIpakTuyeckas 1 ITpakTrdeckas | 3aKpenuTbh NOHATHS O YHUCTOM BEUIECTBE U
pabota Nel «Yucteie pabota CMECH BEILECTB
BELIECTBA U CMECH»

17 | IIpakTuyeckas 1 ITpakTryeckas | 3aKpenMTh 3HAHUS O METOJAX OYMCTKH BELIECTB
pabota Ne2 « ouncrka pabota OT TBEP/AbIX YaCTHII
BOJBI ¥ BO3/AyXa OT
TBEPABIX YaCTUL»

Pa3nen 4. OcHoBBI JKcTIepuMeHTAIbHON xXumMun(19 yacos)

18 | IIpakTnyeckas 1 IIpakTnueckas
pabora Ne3 5 pabota Hcnonb3oBanue HPAKTUYECKUX u
Hsy4enue CBOACTB 1a00paTOPHBIX paoor, HECJIOXKHBIX

BEIIIECTB: HATPEBaHHE
BOJIbI, HATPCBAHUE
okcuaa kpemuaus(IV).

9KCIICPUMCHTOB JJIsA J0Ka3aTcJIbCTBa




19 | Ilpaktuueckas [IpakTrueckas | BBIIBUTAEMBIX MIPEAOIOKEHU; ONUCaAaHUE
pabora pabora pe3yabTaTOB 3TUX PadOT
Ned«3mepenne
TEMIIEpaTypbl
KHMIIEHUS BOJIBI C
IIOMOUIBIO JaTUYHKA
TEeMIIepaTyphl U
TEPMOMETPA»

20 | [IpakTuyeckas [Ipaktuyeckas | Mcnonb30BaHuWe NpPaKTHUYECKUX pabOT Jjist
pabota pabota MIO3HAHUSI OKPYKAIOLIEr0 MUPa Pa3IndHbIX
NoS«Omnpenenenue METO/IOB (HAOIOACHUE, U3MEPEHUE, OIIBIT,
TEeMIIEpaTypbl 9KCIIEPUMEHT, MOJICTTUPOBAHUE U 1IP.)
KpUCTAJITN3aluU
BELIECTBA

21 | ®usnyeckue u Jlexuus [103HaKOMUTBCS C BaXKHEHITUMU XHM.
XMMHUYCCKHUC MOHATUAMH: (PU3UICCKHUE U XUMHYCCKUE
sABJeHUs. Brinenenne SIBJICHUS, XUMUYECKasl PeaKlUsl; yMEHUE
M IIOTJIOLICHME TCILIA OTJINYaTh XUMHUYECKHUE PEAKIIUU OT
— IIPU3HAK buznYeCKuX SIBICHUN
XUMHYECKON
peaxkuu

22 | IlpakTudeckas IIpakTnueckas | Mcnosb3oBanue MIPAKTUYECKUX u
pabota Ne6 pabota 1a00PaTOPHBIX pabor, HECJIOKHBIX
«DK30TepMHUYECKast HKCIIEPUMEHTOB  JJIsl  JI0Ka3aTeabCTBa
peaxkuus» BbIIBUTAEMBIX IIPEIIOJNI0KEHUIN; ONIMCAHNE

23 | IlpakTuueckas [IpakThyeckas | PE3yAbTaTOB 3TUX PAaOOT
pabora Ne7 pabota
«OHI0TEpPMHUYECKAs
peaxius»

24- | CxopocTb KonnexktuBHasg | 3HaTh ONpENENIEHUE CKOPOCTH XUMUYECKON

25 | XUMHYECKHX pabota peakuuu U €€ 3aBUCUMOCTb OT YCJIOBUM
peakuui nporekaHus peakuuu. [lonumars 3HaueHNE

TEPMHHOB «KaTaJIU3aTOP», «UHTHOUTODY,
«hepMeHTBI».

26- | XuMudeckue KomnextuBHasg | YMeHue XapaKTepU30BaTh OCHOBHBIE

27 | mpeBpalleHHS. pabota MI0JIO’KEHHS AaTOMHO -MOJIEKYJISIPHOTO yY€HUS,
XumHuueckue MIOHMMATb €r0 3HaYeHHE
pEaKIMH.

28- | XuMudeckue KomnnektruBHas | YMeHuUe COCTaBIATh YPAaBHEHUS XUM. PEAKIIUH.

31 YpaBHEHUS. pa60Ta
Beimonnenue
TPEHHUPOBOUHBIX
YIpa>XHEHUH 110
COCTaBJICHUIO
YpaBHEHHI
XUMHUYECKHUX

peakuuit




32- | Tunsl XUMHUYECKHUX 4 YMeHue onpenensiTh peareHThl U IPOTYKThI

35 | peakumii PEaKIMU; PACCTaBIATh KOI(P(UIIECHTHI B

36 | Ilpaktudeckas 1 [MpakTrueckas | YPaBHEHUSAX PEAKLMH HA OCHOBE 3aKOHA
pabota Ne8@» Turbl pabota COXpaHEHHUs MacChl BELIECTB
XUMHYECKHX
peaKiuii»

Pa3nen 5. OcnoBbl pacuerHoi xumuu(10 yacon)

37- | Monp — enuHuna | 2 Pewienue YMeHue BBIUUCIISTE: KOJTUYECTBO BELIECTBA

38 | kommuecTBa 3amad WM MacCy 10 KOJMYECTBY BEIIECTBA WU
BemiecTBa. MossipHas Macce peareHTOB WIH MPOJYKTOB PeaKIuu
Macca.

39- | Beruncnenus mo 4 YMeHHe BBIYUCIATH MOJIIPHYIO Maccy IO

42 | XUMUYECKUM (hopMyIie COeAMHEHUS, KOTMIECTBO BEIIECTBA,
YpaBHEHHSIM. 00BEM HJIM MacCy IO KOJIMYECTBY BEILIECTBA,

00BEMY WIIM MACCe PEareHTOB WM MPOTYyKTOB
peaxiuu

43- | 3akon AsBoraiapo. 2 YMeHHe BBIUUCIIATE: KOJIMYECTBO BEIIECTBA,

44 | Monspubiii 00beM 00BEM HITH MACCY 10 KOJMYECTBY BEIIECTBA,
rasos. 00bEeMy WJIM Macce pearecHTOB U MPOAYKTOB
OrHocuTenbHast peakiuu; (HaxoauTh 00BEM rasza 1o
IUIOTHOCTD I'a30B. U3BECTHOMY KOJIMYECTBY BEIIECTBA (1

IIPOU3BOJIUTH OOpaTHBIE BBIYMCIICHHUS))

45- | Pemenue 2 Pemenue YMeHHe:  XapakTepu3oBaTh  XUMHUYECKHE

46 | SKCIIepUMEHTATLHBIX 3aa4 CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
3a/1a4 110 TeMe BEUIECTB;  ONPENENATh  NPHUHAJIEKHOCTD
«IIpakTukym 1o BEIIECTB K ONpEEIEHHOMY  KJIaccy
H3YyYECHUIO CBOMCTB COEIMHEHU I COCTAaBJISATh hopmysl
BEIIECTB OCHOBHBIX HEOPTraHUYECKHX COCJUHEHUN H3yYeHHBIX
KJIaCCOB KJIacCOB
HEOPTaHNUYECKHUX
COCIMHEHUH »

Pa3nen 6. OcHoBBI dj1ekTpoIuTHYEeCKOH qucconuanuu(11 yacos)

47 | IlpakTnueckas 1 IIpakTnueckas | MccienoBarh 3JIEKTPOIPOBOIHOCTH BOJIBI B
pabota Ne9 pabota 3aBUCUMOCTH OT CII0c00a €€ OUNCTKU
«OuncTKa BOAbI OT
PacTBOPUMBIX
IIpUMECE»

48 | DnektpoymThdeckas | 1 Jlexms 3HaTh ONPEACICHUS MTOHATHI «QIEKTPOITUTY,
JUCCOLIMAIS — «HEITEKTPOJIUTY, «OQNEKTPOTUTHUYECKAS
TJIaBHOE yCIJIOBUE JTUCCOLIAAIUS»

MPOTEKaHUs peaKIui
B PacTBOpax.




49 | DaexTponuTHYECKas «Mo3sroBoi 3HaTh OMPEIECICHUS MOHATHH «KUCIOTaY,
JUCCOIUAIUS KHCTIOT, HITYPM», «OCHOBAHHE», «COJIb» C TOUKU 3PCHHSI TCOPUU
LIEJIOYEH U COJIEH. OO6cyxeHne ANEKTPOJIUTUYECKON AUCCOUALINU. Y METh

O0OBSACHATH OOIHE CBONCTBA KUCIIOTHBIX H
HIEJIOYHBIX PACTBOPOB HAJIMYMEM B HUX HOHOB
BOJIOPO/ia U TUAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIISAThH
YpaBHEHUS JICKTPOIUTHUECKON TUCCOLUALINN
KHCJIOT, OCHOBAaHHM U COJICH.

50 | [Ipaktuyeckas [Ipaktuueckas | IIpousutrocTpupoBaTh SKCIEPUMEHTOM
pabora Nel0 pabora KJIACCH(DMKALUIO BEIECTB HA DJIEKTPOIUTEL U
«QNEKTPOINTUYECKAS HEJIEKTPOJIHTH
JTUCCOLIAAITUS

51 | Ilpaktuueckas 3aKpenuTh MOHATHS «CHIIBHBIN U «CIIa0BI»
paboraNel 1 SJIEKTPOJIHT.

«CWIIbHBIC U ClTa0ble
AIIEKTPOIUTHI»

52 | [IpakTtuyeckas HmeTh npeacTaBiieHue O pOau TeMIIepaTyphl B
paboraNel2y AIEKTPOJUTUYECKON JUCCOLMALIUI
Bnusinue
TEeMIIEpaTyphl HA
JTCCOLIMALTUIO

53 | [IpakTuyeckas [Tpaktuyeckas | VimMeTs mpencTaBiieHue O BIUSHUU
pabora Nel3 pabota KOHIICHTPAIIUU PACTBOPA IEKTPOIUTA HA €r0
«Bnusaue ANEKTPOIUTUYECKYIO TUCCOIMAIINIO
KOHIICHTpAlluu
pacTBopa Ha
JUCCOLIMAIIUIO

54- | Pemrenue Pemenne YMeThb 0CyIIeCTBIATh XUMUYESCKUE OIBITH Ha

57 | PKCEpUMEHTATBHBIX 3aa4 3HaHUE KaYECTBEHHBIX PEaKIINii; COCTABIIATh
3a/1a4 10 TeMe TIOJTHBIE U COKpAIIEHHBIC HOHHBIC YPaBHEHUS
«ONEKTPONUTHIECKAS HEOoOpaTUMBIX PEaKIuil U pa3bACHATH UX
JCCOLIMALIUS» CYIITHOCTh. XapaKTepU30BaTh YCIOBUS TCUCHUS

peaKIuii, HIyIIKX J0 KOHIIA, B pacCTBOpax
AIIEKTPOJTUTOB

Pazpnen 7. [IpakTHKYM 10 U3YUYEHHIO CBOMCTB BEelIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
coequHenuii(11 yacon)




58- | Oxcupptl: Kpyrislii cton, | YMeHue Ha3pIBaTh COCINHEHUS U3YYEHHBIX

59 | kmaccuuKanus, Tp. KJIACCOB (OKCHIOB); ONIPEILISATh
HOMEHKIIATYA, IIPUHAJUJICKHOCTD BEIIECTB K OIIPEIETICHHOMY
CBOMCTBA, KJIaCCY COECIMHEHUM (OKCUIaM); }
nonydene, XapaKTepU30BaTh XUMUYECKHE CBONCTBA
T — OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELLECTB
JTaGOpaTOPHBIH OMbIT (oKcHIOB); COCTABNATE dbopMyIIBI
NeS.  HaGmonere HEOPraHUYECKUX COCIUHEHUN N3YYCHHBIX
PACTBOPUMOCTH KJIacCOB (OKCHIOB)

OKCHJIOB QJIFOMUHMSI,
HATpUs, KalbLMs U
MEIU B BOJE.

60 | I'mmpoxcumsl. Jlexnust YMeHue Ha3bIBaTh COEIMHEHUS U3YUEHHBIX
OcHoBaHus: KJIaCCOB (OCHOBaHMIA), OIIPEAETIATh
KJIaccuukanus, IIPUHAJUIEKHOCTD BEIIECTB K OIIPEIEIICHHOMY
HOMEHKJIATypa, KJIacCcy COeIMHEHUH (OCHOBAaHUSIM)
IIOJIyYECHHUE.

61 | IIpakTuueckas [Tpaktnueckas | ChopmupoBarh npezacraBieHue o PH kak o
pabora Nel4 « pabota XapaKTePUCTUKE CPel
Onpenenenue PH
pacTBOpOB»

62 | IIpakTudeckas N3y4uuTh CylIHOCTH peakuy HEUTpaiu3aluu
pabota Nel5
«Peakmnusa
HEUTpaIN3aiuu
Bsaumonericteue
TUIPOKCHUIA HATPUS C
COJITHOW KHCIIOTON»

63 | AMdoTepHBIe OKCHIBI Jloxmael YMeHne  XapakTepu3oBaTb  XUMHYECKHE
U TUJIPOKCHIBI. CBOICTBAa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX

coeMHeHu (aM(pOTEpPHBIX HEOPraHUUYECKHX
COCIIMHEHUH)

64 | Kucnotsl. CocTtas. KonnexktrBHasg | YMeHuUeE Ha3bIBaTh COCINHEHUS N3YYEHHBIX
Knaccudukanus. pabota KJIaCCOB (KHCJIOT); ONPENEIATh
Howmenknarypa. IIPUHA]JIEKHOCTD BEIIECTB K ONIPE/IETICHHOMY
ITony4yenue KUCOT. KJIaCCy CO€TMHEHUH (KUCIIOT); yMEHHE

COCTaBJISATH (POPMYJIbI HEOPTaHUUECKUX
COEIMHEHUI N3Y4YEHHBIX KIIaCCOB

65 | Xumuueckue KomnexktuBHasg | YMeHHUE COCTABIIATh YPABHEHUS XUMUYECKUX

CBOMCTBA KHUCJIOT pabota peakumii, XapakTepHU3yIOIMX XHMHYECKHE

JIaGopaTopHBIii OMbIT
Ne6.
Bsaumonernicteue
METaJIJIOB (MarHus,
LIMHKA, KeJe3a, MEeJIN)
C pacTBOpaMH KHCJIOT

CBOMCTBA KHCIIOT, YMCHHME DPACIIO3HABAThH
ONBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U LIEJIOYEH




66 | Comm. KomnektuBHast | YMeHHE COCTaBIATH POPMYJIBI
Knaccuduxanus. pabora HEOPraHMUYECKUX COEIMHEHUIN N3YUYEHHBIX
Howmenknarypa. KJIacCOB (CcoJieil); yMEHUE Ha3bIBATh
Crnioco0pl ony4eHus COEJIMHEHUS N3YUYECHHBIX KJ1acCOoB (coeil);
coei OTIpEeNeNATh TPUHAICKHOCTD BEIIECTB K

ONpeIeTICHHOMY KJIaCCy COeTMHEHUH (coei);
YMEHHUE COCTABIATH (POPMYJIIBI HEOPTaHUYECKUX
COCIMHEHUN

67 | CaoiicTBa comei KomnexktuBHasg | YMeHue xapakTepu3oBaTh CBOMCTBA

pabota M3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB

(comeif); yMEHHE COCTaBISATH ypaBHEHUS
XUMHUYECKHX  peaKiuil, XapaKTepU3yIOIIuX
XUMHUYECKHE CBOMCTBA COJIEH

68 | Ypoxk obobmeHHe [TonBeneHue UTOrOB




IlepeyeHb TOCTYNMHBIX HCTOYHUKOB HH(pOPMALIMH

B pas3aciic nmpeacTaBJICH CIIMCOK KHHUI' 1 CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Oonee
HOI[pO6HO OCBCHICHBI PA3JIMYHBIC ACIICKTBI pPAaCCMAaTpUBACMBIX BOIIPOCOB. Hx
MOXHO PCKOMCH/IOBATH KaK YYHUTCIIO, TAK U 06y‘{aeMBIM, MMPOsABUBIINM HHTCPCC K
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