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HopMaTuBHO-TIpaBoBoe o0ecnieyeHue nporpammbl Ha 2024-2025 yueOHblii roa.

[IporpaMmMa OCHOBBIBa€TCS Ha IOJIOKEHHUSIX OCHOBHBIX 3aKOHOJATENBHBIX M HOPMATHUBHBIX AaKTOB
Poccutickoit denepanuu:

1. ®enepanpubiii 3akoH «O0 obpazoBanuu B Poccuiickoit denepamum» ot 29.12.2012 Ne 273-03 (¢
U3MCHCHUSIMH ).

2. ®enepanbHblii 3akoH «O BHeceHMM u3MeHeHMH B dDenepanbHbii 3akoH «O0 00pa3oBaHUU B
Poccuiickoit @enepanum» mo Bonpocam BocnuTanus odyyaromuxcs» oT 31.07.2020 Ne 403-D3.

3. IIpoext KoHuenuuu pa3BUTHS JOMOTHUTEIBHOTO 00pa3oBanus aeteit 10 2030 r.

4. Crparerus pa3sutus Bocniutanus B Poccuiickoit @enepanuu Ha nepuof a0 2025 roaa (yTBepkaeHa
pacniopspkenreM [IpaButenbctBa PO ot 25 mast 2015 1. Ne 996-p).

5. I1nan meponpustuil no peanuszaunu CrpaTeruu pazButus Bocnutanus B Poccuiickoit denepaunn Ha
niepuo 110 2025 roga (yrBepxkacH pacrnopsukeHueM IIpasurensctBa PD ot 12 Hos106ps 2020 1. Ne 2945-p)

6. DenepanbHblii mpoekT IllarpuoTmueckoro BocmHTaHus TpaxaaHn Poccuiickoit denepanuu Ot
01.01.2021 r.

7. TlopsiioK OpraHu3alii M OCYIIECTBICHUS 00pa30BaTENbHON IESTEIBHOCTH MO JIOTIOJHUTEIBHBIM

o0mieoOpa3oBareabHbIM MporpaMMaM (yTBep:kIeH npukazom Munnpocsemenus Poccun ot 09.11.2018
r. Ne 196).

B o0yueHun XuMuu OOJBIIOE 3HAYEHHUE MMEET SKCIEPUMEHT. AHAIU3UPYs pe3yJbTaThl
IIPOBEIEHHBIX ONBITOB, ydalllecs yOexAatoTCsl B TOM, YTO T€ WM WHbIE TEOPETUUYECKHUE IPEICTaBICHUS
COOTBETCTBYIOT WJIM IPOTUBOPEUATPEATILHOCTU. TOJIBKO OCYIIECTBIISAS XUMUUYECKUM 3KCIIEPUMEHT MOYKHO
IIPOBEPUTh  JOCTOBEPHOCTb IIPOTHO30B, CJHEIaHHBIX Ha OCHOBaHMM Teopuu. B  mpomecce
HKCHEPUMEHTAIbHON padoThl yualiuecss NPUOOPETaroT OMNBIT IMO3HAHUS PEAJbHOCTH, SBISIOIIMNACA
BaXHBIM 3TarioM (OPMHUPOBAHUSA y HUX YOEXKAEHUH, KOTOpbIe, B CBOIO OYEPE]b, COCTABISIOT OCHOBY
Hay4YHOT'O MUPOBO33PEHMUSL.

Buenpenue ob6opynoBanus nudpoBoil nadoparopun neHtpa «Touka pocTa» IMO3BOJUT KAaueCTBEHHO
W3MEHUTh Tporecc oOydeHus XuMHU. KoJIMYecTBEHHbIE SKCHEPUMEHThl MO3BOJIAT MOJIy4arTb
JIOCTOBEPHYI0 MH(POpPMAIMI0 O MPOTEKaHWU TE€X WM HMHBIX XUMHYECKHMX IpOIeccax, O CBOMCTBaxX
BenlecTB. Ha OCHOBE MOJIy4eHHBIX SKCIIEPUMEHTAJIbHBIX JaHHBIX 00ydaeMble CMOTYT CAMOCTOSITEIBHO
JenaTh BBIBOJBI, 0000INATh pe3yNbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJIHO3HayHO Oyzder
CIOCOOCTBOBATh MOBBILICHUIO MOTUBALIMU O0YYEHUS IIKOJIbHUKOB.

Jlns u3yueHus npeamera « XMMUs Ha 3Tare OCHOBHOT'O O0IIero o0pa3oBaHMs OTBOJUTCS 68 4acoB:

8-9 xmacc —68 4acos;

JlanHas oOpa3oBaTelibHasi MporpaMma 00ecleurBaeT YCBOCHHME YYALIMMMCSA BAXKHEMIINX XUMHUYECKUX
3aKOHOB, TEOPUH U MOHATUH; (QOPMUPYET MpeACTaBIECHUE O POJIM XUMHUHU B OKPYKAIOLIEM MUPE U JKU3HU
yenoBeka. [Ipu 3TOM OCHOBHOE BHUMaHHE yJEseTCs CYUIHOCTH XMMHUYECKHX peakUuid U MEeToAaM HX
OCYILIECTBIICHUS.

OAaHMM U3 OCHOBHBIX TPUHIMUIOB IOCTPOEHHS MPOTrpamMMbl SBISETCS MPUHIUI JOCTYIHOCTH.
DKCcriepUMEHTANIbHbIE JAaHHbIE, MOJIYYEHHbIE yYal[UMUCS IPHU BBINOJIHEHWU KOJIMYECTBEHHBIX OIBITOB,
MIO3BOJISIFOT  yYalIUMCSl CaMOCTOSITENIBHO JI€JIaTh BBIBOABI, BBIABIATH 3akoHOMepHocTU. Ilogxomsl,
3aJI0KEHHbIE B COJEp)KaHUE MpOrpamMMbl Kypca, CO3Jal0T HEOOXOJIUMBIE YCIOBHS Ui CHCTEMHOIO
YCBOGHHMSI YYALTUMUCS OCHOB HAYKH, JUIl 00ecreueHHs pa3BUBAOLIETO M BOCITUTHIBAIOIIETO BO3ICHCTBUS
o0y4yeHHs Ha JHMYHOCTh Yydyamierocs. PopMmupyemble 3HaHHMS JOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOEKIEHUH KOIbHHUKA, LIEHTPAJIBHBIM SAPOM €0 HaAy4YHOTO MHUPOBO33PEHUS.

Ha ©6a3e mnentpa «Touka pocta» oOecrieuuBaeTcsi peaiu3anus o00pa3oBaTeNbHBIX MPOTrpamMm
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOM HAIPABIEHHOCTEN,



pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHMSIMU 3aKOHOIATEILCTBA B c(pepe 0Opa3oBaHUs U C yUETOM
pexomeHnauuii @enepabHOrO oneparopa yueOHOro npeamera « XuMus».

OO6pa3oBarenbHas IpOrpaMMa MO3BOJISIET HHTETPUPOBATh peau3yeMble MOAX0/bl, CTPYKTYpY U
coJiepKaHue MPU OpraHu3anuy 00y4eHus XUMuU B 8—9 kitaccax, BEICTPOEHHOM Ha 06a3e J1t000oro u3
JOCTYITHBIX Y4eOHO-MeToandecKux KkomiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka poctay npu peanuszauuu ganHou OIl mo3Bossier co3nath
YCIIOBUSL:

— I paClluPCHUA COACPKAHUA IIKOJIBbHOTO XUMHNYECKOT'O O6pa3OBaHI/I${;
—  JAJIA IIOBBIILICHUSA MMO03HABATEILHON aKTHBHOCTH 06yqa}onmxc>1 B eCTeCTBeHHOHaquOﬁ 06J'IaCTI/I;

— Ui pa3BUTUS JIMYHOCTU peOEHKA B Mpoliecce 00yueHus XMMUHU, €ro ClIoCOOHOCTeH, hopmMupoBaHus
Y YJIOBJICTBOPEHUS COLMAILHO 3HAYMMBIX [ ] HHTEPECOB U MOTPEOHOCTEIH;

- JJIA pa60TI)I C OIlapéHHI)IMI/I IOKOJIbHUKaMHU, OpraHu3aliu UX pa3sBUTHA B pa3JIMUHBIX O6JIaCT$[X
00pa30BaTeNbHOM, TBOPUCCKOH JeATeILHOCTH. [
Mean u 3agaun

1. Peanuzamus ocHOBHBIX 00111€06pa30BATENLHBIX IPOrPAMM MO y4EOHBIM IIPEIMETaM
€CTECTBEHHOHAY4YHOW HAIIPaBJIECHHOCTH, B TOM YHUCJIE B pAMKaX BHEYPOUHOU JEATEIbHOCTH
o0yJarouxcs;
2. BBeeHe COBPEMEHHBIX CPECTB 00yYeHHS U BOCIIUTAHHS [/ 3ydeHus (B TOM YHCIIe
AKCIIEPUMEHTAILHOTO0) JUCIUILTUH (MOAYJIeH) eCTECTBEHHOHAYYHOM HAMPaBICHHOCTH MPU peaanu3alun
OCHOBHBIX 00111€00pa30BaTeIIbHBIX porpamMm n
JOTIOJTHUTEIBHBIX0011IE00pa30BaTEIBHBIX IPOTrPaMM, B TOM YHCIIE JJIS PACHTUPEHUS COICpKAHUS
y4eOHOro npeaMera « XUuMHUs».
3. Bosneyenue yyanmxcs B IPOEKTHYIO eATETLHOCTb.
[IpodunpHbIi KOMIUIEKT 000py10BaHus 1IeHTpa « Touka pocTa» obecnieunBaet 3¢ (HeKTUBHOE
JOCTIKEHHE 00pa30BaTEIbHBIX PE3YIHTATOB O0YUYAIOIIUMHUCS TI0 MPOTPaMMaM €CTECTBEHHOHAYYHOM
HaIpaBJIEHHOCTH, BO3MOXXHOCTD YTIIYOJIEHHOTO U3yUYEHHUS OTACIBbHBIX MPEIMETOB, B TOM YUCIIE IS
(dhopMupoBaHUs H300PETATENHCKOTO, KPEATUBHOTO, KPUTUYECKOTO MBITIIICHUS, Pa3BUTHS
(GyHKIIMOHATBEHOW IPaMOTHOCTH y 00YYarOIIUXCS, B TOM YHCJIE €CTeCTBEHHOHAYYHONH U MaTeMaTUYECKOM.
DKCHEPUMEHT SIBIIACTCS HMCTOYHMKOM 3HAHUW W KpUTEPUEM WX HUCTUHHOCTH B Hayke. Kouuenius
COBPEMEHHOTO 00pa30BaHUs MOJpPa3yMEBaET, YTO B y4EOHOM OJKCIIEPUMEHTE BEAYIIYIO POJb TOJDKEH
3aHATH CAMOCTOSITENIbHBIA UCCIIEN0BATENbCKUN YUCHUYECKHI YKCTIEPUMEHT.



CoBpeMeHHbIE JKCIIEPUMEHTAIbHBIE MCCIEOBAHUS [0 XUMHH YXe TPYJHO TMPeICTaBUTh 0Oe3
WCTOJIB30BAaHUSI HE TOJBKO aHAJOTOBBIX, HO M IM(POBBIX M3MEPUTENBHBIX MPUOOPoB. B dexepansHOoM
I'ocynapcrBennom O6pazoBarensHom Cranmapre (PI'OC) mponucaHo, 4YTO OJHUM U3 YHHBEPCAIbHBIX
y4eOHBIX JEWCTBUN, NPUOOpPETaeMbIX YYAIIUMUCS, IOJDKHO CTaTh YMEHHE «IIPOBEACHUS OIBITOB,
MPOCTBIX SKCHEPUMEHTAIBHBIX HMCCIECIOBAHUN, MPSIMBIX U KOCBEHHBIX M3MEPEHUN C HCIOJIb30BAHUEM
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIILHBIX TIPUOOPOBY.

VY4eOHbII SKCIIEPUMEHT M0 XMMHUH, NMPOBOAUMBIA Ha TPAJUIIMOHHOM 000pyAOBaHHH, 0€3 MPUMEHEHUS
U(POBBIX J1a0OpaTopuii, HE MOXKET IO3BOJIUTH B TOJHOH Mepe PElIUTh BCE 337ayd B COBPEMEHHOM
LIKOJIE. DTO CBSI3aHO C PSIIOM IIPUYUH:

° TPAJUIIMOHHOE HIKOJbHOE 00OpYy/IOBaHME M3-3a OTPAaHMYEHHUS TEXHUYECKUX BO3MOXKHOCTEH He
II03BOJISET IIPOBOJAUTHE MHOIME KOIMYECTBEHHBIE UCCIIENOBAHUA;

. JUINTEIBHOCTD MPOBEICHUS XUMUYECKUX HCCIIE0BaHUN HE BCErJa COIacyeTcsic JUINTEIbHOCThIO
yueOHBIX 3aHITUH;

° BO3MOYKHOCTh TIPOBEJICHUST MHOTHX HCCIICIOBAaHUI OTPaHWYMBACTCS TPEOOBAHUSAMHU TEXHUKH
0€301acHOCTH | JIp.

LludpoBas mabopaTopuss MOJHOCTBIO MEHSIET METOAMKY M COJEPKAaHUE OIKCIECPUMEHTAIbHON
JESTEeNbHOCTH M pPElIaeT BBIIICNIepeYrciIeHHble TpobieMbl. Iupokuii CHeKTp HaTYWKOB ITO3BOJISET
YYaIIMMCsl 3HAKOMUTBCS C TTApaMETPAMUXUMUYECKOTO SKCIIEPUMEHTA HE TOJBKO HAa KaYeCTBEHHOM, HO H
Ha KOJIMYECTBEHHOM ypoBHE. LludpoBas aboparopus mMo3BOISET BECTH IIINTEIBHBIA SKCIIEPUMEHT JJaKe
B OTCYTCTBHUE SKCIIEPUMEHTATOPA, a YACTOTAa MXU3MEPEHUH HEIIOIBJIACTHA YEJI0BEYECKOMY BOCIIPHATHIO.
B mpomecce ¢GopmupoBaHHS OSKCIEPUMEHTAIBHBIX YMEHHH Yy4YeHHK 0Oy4aercsi MpeaCcTaBiIATh
nH(popmMalnio 00 UCCIEJOBAaHUH B YETHIPEX BUJIAX:

o B Bep6aJ'II>HOMZ OIMHCBIBATH OJSKCIHCPUMCHT, CO31aBaTb CJIIOBECHYIO MOJICIIb 3SKCICPUMCHTA,
(1)I/IKCI/IpOBaTI> BHUMAaHHEC HAa NU3MEPACMBIX BCIMYNHAX, TCPMHUHOJIOTUHA

o B TaOJIMYHOM: 3aIIOJIHSITh Ta6J'II/II_ILI JaHHBIX, JIC)KAIIUX B OCHOBC ITIOCTPOCHU FpaQ)I/IKOB (HpI/I 9TOM
Yy yqaluxcs BO3BHUKACT NMEPBUYHOC (] MMpEACTaBJICHUC O Maciradax BCJ'II/I"II/IH);

o B Fpa(l)I/I‘ICCKOMI CTPOUTDH l"pa(i)I/IKI/I 10 TaOJIUYHBIM JaHHBIM, YTO JTaET BO3MOXKHOCTH nepexona K
BBIIBUKCHUIO THUIIOTE3 O XAPAKTCPEC 3aBUCUMOCTHU MCKAY BCIMYMHAMU (HpI/I 9TOM YYHUTCJIb IMOKA3bIBACT
NMpEUMYIICCTBO B BU3yaJIU3alluU 3aBHCHUMOCTEM MCKAY BCINYNHAMU, HATTISIAHOCTD U MHOFOMepHOCTB);



° B BHJIC MAaTEMAaTHYCCKUX YPABHCHHI: J1aBaTh MaTeMaTHUYECKOE OIMKMCAHUE B3aMMOCBS3H BEJIMYMH,
MaTreMaTH4ecKkoe 0000IeHue.

[Tepexox OT KaxIOro 3Tarna NpeACTaBICHUS WH(DOPMAIMHM 3aHMMAET JOBOJIBHO OOJBIIONW IMPOMEKYTOK
BpeMeHH. B 7—=8 Kiraccax 3TOT mporiecc HeoOX0MM, HO B CTAPIIUX KJIaccax MOXKHO ObLIO ObI 3TO BpeMs
MOTPATUTh Ha pelicHue OoJiee BaXHBIX 3amad. B 3ToM 1utaHe nudpoBbie 1a00paToOpuu CyIIECTBEHHO
KOHOMST BpeMs. DTO BpeMs MOKHO MOTpaTuTh coryiacHo ®I'OC Ha popmupoBaHue UCCIEA0BATEIBCKUX
YMEHHH yYaIuXcsl, KOTOPBIC BRIPAKAIOTCS B CICIYIONIUX JCHCTBUSIX:

- oTIpeJieJICHUE MPOOIJIEMBI;

— IIOCTaHOBKA HCCIIEI0OBATENIbCKOM 3a/1a4H;

- ITaHUPOBAHUC PCIICHUS 3a/1a4U;

—  TIOCTPOCHHUE MOJIEIIEH;

- BBIIBHKCHHEC IT'HIIOTC3, l OKCIICPUMCHTAJIbHAs ITPOBEPKA I'MII0TE3;
- AHAJIN3 JAHHBIX S5KCIICPUMCHTOB HJIN Ha6JIIOI[€HI/II\/JI;

—  ¢dopMyIHUpOBaHKE BHIBOJIOB.

1. COJIEPKAHUE ITPOI'PAMMBbI
BHeypo4uHO# AesaTeqabHocTH «XUMUSA» nuis 8-9 kinaccos (68 yacoB) ¢ ucnoJib30BaHueM
o0opynoBanusi uupposoii 1adoparopun «Touka pocra»

Pasznen 1 Xumunueckas saéoparopusi(4 yaca)

[IpaBmia TexHMKH O€30MAaCHOCTH NP MPOBEIECHUU HCCIEAOBAHUNA, METUIIMHCKUE AanTEeuyKu IEepBOU
MOMOIIM B KabuHeTe XUMHUU. THCTpyKTaxk 1Mo TeXHHUKE OE30MacCHOCTH.
3HAaKOMCTBO ¢ JJaOOpPaTOPHBIM 000PYAOBaHUEM

XpaHeHHEe MaTepualioB U PEaKTUBOB B XMMHUECKOH J1TabopaTopuu

Pa3nen 2. BemecTBa, KOTOpbIe HAC OKPY:KalOT 24 yaca(9 Uacos)

IIpocTeie U cnOXHBIE BEIIECTBA. XUMHUYECKHUE DJIEMEHTBHI.
JladopaTopHublii onbITNel. O3HakomiieHHE ¢ oOpa3laMu MPOCTHIX U CIIOKHBIXBEILECTB.
CoctaB atMocdepsl. Kucnopos kak BakHEHIIMI KOMIIOHEHT atMocgepsl. JIlabopaTopHbIii
onbITNe2 «Ilomyyenue KHCIIOpOJla W3 TEPEKUCH
BOJIOPO/1a,/10Ka3aTEIbCTBO €0 HATHUUUSY.
Bona B Mmacmtabe mitanetsl. @u3nyeckue CBOWCTBA, MapaoKChl BOJIBI, CTpOeHUE BOABL. [lokazaTenn
KadecTBa BoJbl. VcciiemoBanue BObI U3 pa3HbIX UCTOYHUKOB JlabopaTopHblil onbITNe3«Omnpeaenenne
BOJOIIPOBOJHON M UCTUIIMPOBAHHOMBOIBD)
JladopaTopHblii onbITNe4«OKpacka HHIMKATOPOB B HEUTPAIBHOU Cpene»
Paznen 3. SIByienus, npoucxoasinme ¢ Bemecreamu ( 4 yaca)

Uucteie BemectBa u cMmecu. Kmaccudukamums cmeceit. CrnocoObl pasjieneHus cMecei: JelcTBue
MarHuTOM, OTCTauBaHue, PUIHTPOBAHKE, BHITTAPUBAHNE, KPUCTAJUTHU3AIINS, TUCTHILISIIUS
IIpakTuyeckast padora Nel «HucTele BemecTsa U CMECH»

IIpakTuyeckas padora Ne2 « O4MCTKA BOJBI U BO3/1yXa OT TBEP/IbIX YACTHUID)

Pa3nen 4. OcHoBbI 3KCTIepMeHTANbHOM XuMHUHU(19 yacoB)
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IIpakTnueckas padora Ne3 M3ydyeHue CBOWCTB BEIIECTB: HArPEBAHNUE BOJIbI,HATPEBAHUE OKCHUA
kpemuus (1V).

IIpakTnueckas padora Ned«3mepeHue reMneparypbl KUIIEHHUS BObI CIIOMOILBIO TaTYMKA
TEeMIIepaTypbl U TEPMOMETPA»

IMpakTnueckas padora NeS«OnpeneneHue TeMepaTypbl KpUCTAIUIM3AIMUBEIIECTBA»

duznyecKkue U XMMUYECKHE BJICHUS. BplieneHne 1 NOorIoIIeHNHe TeIIa — IPU3HAKXUMUYECKOW peaKIuu.
IpakTuyeckas padora Ne6 «Ik30TepMHUUECKas peaKIys

IIpakTuyeckas padora Ne7 «DHAOTEpMHUYECKAs PEAKIIHS

CKOpOCTh XMMMUECKUX pEaKLUi. XUMUUECKHE MTPEBPALLEHUS. XUMUUECKNE PeaKuu. XUMUUYECKHE
ypaBHEHUs. BbINOIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUH 110 COCTABJIEHUIO YPAaBHEHUN XUMUUECKUX
peaxkuuii. Tunel xumuueckux peakiuil.llpakrnueckas padora Ne8» Tunbl XMMUUECKUX peaKLIMiD»
Paznen 5. OcnoBbl pacueTHoii xumun(10 yacon)

Monbs — eaMHMIIa KOIMYeCTBA BelecTBa. MomsipHast Macca. BbunciaeH s MOXUMUYECKUM YPaBHEHUSM.
3akoH ABoraapo. MoJsipHbIil 00beM ra3oB.

OTHocuTeNbHAS TUIOTHOCTB ra30B. Pelllenne skcnepuMeHTalbHbIX 3a/1a4 0 TeMe

«IIpakTHKyM MO U3yUEHUIO CBOKCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUXCOSAUHEHUN »

Pa3nen 6. OcHOBBI 2jIeKTpoInTHYecKO¥ Aucconuanun(11 yacos)

IIpakTnueckas padora Ne9 «OuucTka BoJibl OT paCTBOPUMBIX IPUMECEN». DIEKTPOIUTHYECKAs
Jucconuanys — INIaBHOE yCIOBUE NIPOTEKAHMsI pEaKLUi BpaCTBOPaxX. DJIEKTPOJUTHYECKAs JUCCOLALIMS
KHUCIIOT , IIIeJI0UEN U COJIEH.

IpakTuyeckasi padora NelQ «OnekTpoauTudeckas AUCCOLUALIM)

IpakTuyeckasi padboraNell «CusbHBIC U CITA0BIE DIEKTPOTUTHD)

IIpakTnyeckas padoraNel2» BiousHue temnepartypsl Ha quccounanuo» Ilpakrudeckas padora Nel3
«BnusiHME KOHLIEHTpaLUU pacTBOPA HA AUCCOLUALINION

Pemenne sxciepuMeHTaIBHBIX 3a/1a4 110 TEME «QJIEKTPOJINTUYECKAS TUCCOLTUALIMSD .

Paznen 7. [IpakTKyM 110 M3y4eHHIO CBOWCTB BellleCTB OCHOBHBIX KJIACCOBHEOPTaHMYECKHX
coequHeHuii.(11 yacoB)

Oxcuppl: KimaccuguKalus, HOMEHKIATypa, CBOMCTBa, MOJIydeHUE, TpuMeHeHue. JlabopaTopHbIil onbIT
NeS. HaGmroeHue pacTBOPUMOCTH OKCHJIOB QJIFOMUHUS,HATPUS, KAJIBIUS U MEIU B BOJIC.

I'uapoxcunpl. OcHoBaHus: Kiaccu(uKalys, HOMEHKIATypa, MOJy4YECHHE.

IpakTuyeckas padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTuyeckas padora NelS «Peakuus HeliTpanuzannyu B3anMoaencTBUErHAPOKCHIA HATPUSA C COISTHOM
KHUCJIOTON

Amdorepnbie okcubl U rupokeuabl. Kucnorsl. CocraB. Knaccudukanus. Homenknarypa. Ionydenne
KHCJIOT.

XHUMHYECKUE CBOMCTBA KUCIIOT



JlaGopaTopHblii onbIT Ne6. «B3aumoielicTBie METAJIIIOB (MarHus, IMHKA,)KeJe3a, MEJIM) C pacTBOpaMu
KHUCJIOT.»
Comu. Knaccudukanus. Homenknarypa. CriocoOsl mosydenus coiieir. CBoricTBacoseit



2. IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBbI
BHeYpOuHOii 1esiTeqibHOCTH «XUMMUS» 115 8-9 ki1accoB ¢ HCMOJIL30BAHHEM
o0opynoBanus nueHTpa «Touka pocTa) ¢ onMcaHueM YHUBEPCAIbHBIXYUeOHBIX e CTBU,
AOCTUraeMbIX 00y4ar0IUMHUCH

JInuHOCTHBIE Pe3yJibTaThl

OOyuaronuiicss HOIYYUT BO3MOXKHOCTH JUIs (POPMUPOBAHUS CIECTYIOMUX IUYHOCTHBIX Y'Y /1
- OlpezieJIEHUE MOTUBALIMY U3yUEHUsl yUeOHOI 0 MaTepHala;

- OLICHUBAHHUC YCBAaHMBACMOI'0O y‘-IGGHOI‘O mMarcepuaiga, HUCXO0Asd U3 COLHUAJIBHBIX U
JIMYHOCTHBIX HGHHOCTCﬁ;

- IIOBBIIICHHUE CBOCTO 06pa3OBaTCJ'ILHOFO YPOBHA U YPOBHA I'OTOBHOCTH K H3YYCHHIKO OCHOBHBIX
HCTOPHUYCCKUX CO6BITPII>1, CBS3aHHBIX C Pa3BUTUEM XUMHUHU U 06H_IeCTBa;

- 3HAHUC IIpaBUJI TIOBECACHUS B HpGBBbIHaﬁHBIX CUTyalusiax,
- OLICHHUBAHUC COHH&HBHOﬁ 3HAaYUMOCTHU HpO(I)GCCPIfI, CBA3aHHBIX C XHMHCﬁ;

- BJaJIeHUE IpaBWjaMH O€30IMacHOro oOpalleHHss ¢ XUMHYECKHMMM BELIeCTBaMHU MU
000pyI0BaHUEM, TPOSIBIICHHE YKOJIOTUIECKON KYJIBTYPHI.

MeTtanpeaMeTHbie pe3yJbTaThl

Pecynamusnuvie

OOyuaronuiics NOIYYUT BO3MOXKHOCTB JUIsl POPMUPOBAHUS CIENYIOMUX PeryIaTUBHBIX Y'Y /1

- neJsenojarannue, BKIIHOYAA ITOCTAHOBKY HOBBIX LICJ'ICI\/’I, npeo6pa30BaHHe HpaKTquCKOﬁ 3aaa4u B
IMO3HAaBaTCJIbHYIO, CaMOCTOSITCIbHEIA aHAIIHN3 yCJ'IOBI/Iﬁ JOCTHXXCHHA ILICIIN Ha OCHOBEC yqéTa BBIICIICHHBIX
YUUTECIIEM OPUCHTHPOB Z[GI\/’ICTBI/ISIB HOBOM y‘~I€6HOM MarepuraiIcC,; IIaHUPOBAHUC IMYTU JOCTUKCHUA Heﬂeﬁ;

- YCTAHOBJICHHUEC MECJICBBIX [MMPUOPUTETOB, BBIACICHUC AJIBTCPHATUBHBIX CIIoco00B
JOCTHKEHUS 11eH U BBIOOp Hanbosee 3¢ (eKTUBHOTO Cr1ocooa;

- YMEHHE CaMOCTOATEIIEHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABJIATh UM;

- yMEHHE IPUHUMATh PEIICHUs B IPOOIEMHON CUTYallNN;

- MOCTAHOBKA y4eOHBIX 3aj1ay, COCTAaBJICHUE TJIaHa U MOCIIeI0BaTeIbHOCTH AeHCTBUI;
- opranusaiys pabo4ero Mecrta Ipy BbIIIOJHEHUU XUMHUECKOT0 IKCIIEPUMEHTA;

- IIPOTHO3UPOBAHME PE3YIbTaTOB 00YUEHUs, OLICHUBAHUE YCBOCHHOIO MaTepuaa,olieHKa
KauecTBa M YPOBHS MOJIyY€HHBIX 3HAHUN, KOPPEKIUS TU1aHa U crioco0a AeicTBUs Mpu He0OXOJUMOCTH.



Ilo3nasamenvHole

OOyyaromuiics MOJIy4UT BOZMOKHOCTH J1s1 (GOPMUPOBAHUS CIAEAYIOUINX MO3HABATENbHBIX Y Y /1:

— MIOVCK U BBIJICJICHNE HHPOPMAIIHH;

— aHaJIM3 YCJIOBHM M TpeOOBaHUH 3a/1auu, BEIOOP, COMOCTABICHUE M 0OOCHOBaHUE CIIOco0a penieHus
3aJa4u;

- BBIOOp HamOosiee 3(PPEKTHUBHBIX CIIOCOOOB pEIICHUs 3aJa4d B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBHIA;

- BBIJIBUKEHUE U 000CHOBAaHUE THITOTE3bI, BEIOOP criocoba e€ MpoBepKH;

- CaMOCTOSITEIILHOE CO3[aHUE AITOPUTMA JCSITEIbHOCTH TPU PELICHUH MPOOJEM TBOPYECKOTO U
MIOMCKOBOTO XapakTepa,

- YMCHUA XapaKTCPU30BaTh BEHICCTBA 10 COCTaBy, CTPOCHUIO U CBOﬁCTBaM;
- OIMMCHIBAHHE CBOMCTB: TBépI[I)IX, KHUIKHUX, I‘a3006p33HI>IX BCIICCTB, BBIJACIICHNEC UX CYHICCTBCHHBIX
IIPU3HAKOB;,

- n300pakeHNe CcoCTaBa MPOCTEHININX BEIIECTB C MOMOMIBIO XMMHYECKHX (OPMYIT U CYIIHOCTH
XUMHNYCCKUX pCaKHI/Iﬁ C IIOMOIIIBIO XUMHNYCCKUX ypaBHeHI/Iﬁ;

- [IpOBEJCHUE HAOJIOJEHUI, ONHUCaHUE IMPU3HAKOB U YCIOBUH TEUEHHUS XUMHUYECKUX peaKlui,
BBINOJIHEHUE XUMHUYECKOI0 SKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHAJIN3a HAOMIOACHUH 33 SKCIIEPUMEHTOM,
peleHue 3ajay, MoJIy4eHueXUMUIECKOM nH(pOpMalUY U3 PA3JIMYHbIX UCTOUHUKOB;

- YMCHHUEC OPraHU30BbIBATH UCCIICAOBAHUC C LCIIBIO ITPOBCPKU T'UIIOTE3;
- YMCHUC OCJIaTh YMO3AKIIFOUCHU S (I/IH,ZLYI(TI/IBHOG H 110 aHaHOFHH) U BBIBO/JBI,

- yMEeHHE OOBEKTHBHO OIICHMBATh HMH(OpPMAIMIO O BEHIECTBAX W XHUMHUYECKUX MpoIleccax,
KPUTUYECKH OTHOCUTBLCSA K TICEBOHAYYHON MH(GOPMAIIIH.

Kommynuxamuenie

OOyuaronuiics HOIYYUT BO3MOXKHOCTH JUIsl (POPMUPOBaHUS CIIETYIOIUX KOMMYHUKATUBHBIX Y'Y /1

- IMOJIHOE€ MW TOYHOC BBIPAXKCHUEC CBOUX MBICIIEH B COOTBETCTBHH C 3ajadyaMu U YCIIOBUAMH
KOMMYHHKAIUH;

- aJICKBaTHOE UCITOJIb30BAHNUE PEUEBBIX CPEICTB I y4acTHs B IUCKYCCHM U apTyMEHTAllUd CBOEH
MO3UINKU, YMCHUC NIPEACTABIIATE KOHKPETHOC COACPKAHUC C COO6HICHI/IGM €ro B IMMCHbMEHHON M yCTHOI\/II
hopwme,

- orpeziefieHue croco00B B3aUMOIEHCTBHUS, COTPYTHUYECTBO B IOUCKE U cOOpe HHpOpMaIIy;
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—  OmpeleNneHue CrnocoO0OB B3aUMOJICHCTBHUS, COTPYJHHUYECTBO B IOHMCKE U cOope uHpopManuwy,
ydacTue B Auaiore, INIaHUPOBaHUE OOIIUX CIIOCOOOB pabOThI, MPOSBIICHUE YBAKUTEIHLHOIO OTHOLICHHS K
OPYTUM Y4YalUMCS; ONKMCAHUE COJEPXKAaHUSA BBIMOJIHAEMBIX ICHCTBHI C LEIbI0 OPUEHTUPOBKH B
MPEeIMETHO- MPAKTHUYECKON JeATeIbHOCTH; YMEHUS YYUTHIBATh pa3Hble MHEHHUS U CTPEMUTHCA K
KOOpJIUHAIIMH PA3IMYHbIX TO3UIUH B COTPYHUYECTBE;

—  ¢opmynnpoBaTh COOCTBEHHOE€ MHEHHE U TO3UIHUIO, apTyMEHTHPOBATh M KOOPAMHUPOBATH €€ C
NO3UIMAMU TAPTHEPOB B COTPYAHUYECTBE TPU BBHIPAOOTKE OOIIEr0 pEHICeHHS B COBMECTHOM
NEeATEIbHOCTH;

- OCYIIECCTBIISITh  B3aWMHBIA  KOHTPOJIb ¥  OKa3blBaTh B  COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

—  IUIAHUPOBATh 0O0IME CHOCOOBI pabOTHI; OCYLIECTBIATh KOHTPOJb, KOPPEKLUIO, OLEHKY JeHCTBUI
napTHépa, yMeTh yOeK1aTh;

—  HCIIOJIb30BaTh aJIeKBATHBIE S3bIKOBBIE CpEACTBA JUISI OTOOpPAKEHMsI CBOMX 4YYBCTB, MBbICIIEH,
MOTHUBOB M HOTpeOHOCTEH; oToOpaXkaTh B peuH (omucaHue, OObSACHEHHE) COJEpKaHHE COBEpLIaeMbIX
necTBUl, Kak B popMe I'POMKOM COLMATU3UPOBAHHOM peyuH, Tak U B (hopMe BHYTpEHHEH peuu;

—  pa3BUBaTb KOMMYHHUKATHBHYIO KOMIIETEHILIMIO, HCHOJb3ysl CpEICTBA YCTHOM M NHCbMEHHOU
KOMMYHHMKAIlMU TNpU paboTe C TEeKCTaMu Y4YeOHHMKA M JONOJHUTEIbHON JINTEpPaTypoM, CIPaBOUYHBIMU
TaOJMUIAMH, TIPOSIBIIATE TOTOBHOCTh K YB)KEHUIO MHON TOUYKH 3pPEHUS HPU OOCYKIECHHH PE3yIbTaTOB
BBITIOJIHEHHOU PabOTHI.

HpedMemele pe3yibimdnibl

OOyyaromuiicss HaAyYUuTCS:

[ MPUMCHATH OCHOBHBIC METObI ITIO3HAHUS: Ha6J'IIOI[eHI/Ie N3MCPCHUC, SKIICPUMCHT,

- OMMCHIBATh CBOMCTBA TBEPABIX, KUAKHX, ra3000pa3HbIX BELIECTB, BBIACIAS MXCYIIECTBEHHbIE
MPU3HAKH;

— PAacKpbIBaTh CMBIC] 3aKOHA COXPAHEHHs MAaCcChI BEIIECTB, aTOMHO-MOJIEKYJISIPHOUTEOPHH;
Dpa3quaTb XUMHNYECKHUE U (1)I/ISI/I‘~ICCKI/I€ SIBJICHUA,

— HAa3bIBATh [IPU3HAKHU U YCIIOBUSA MMPOTCKAHUSA XUMHUYICCKHUX pCaKHI/If/'I;

[Jcobmo1aTh paBuiia 0€301acHOM paboThI TPU IPOBEACHHUH OIBITOB;

[Imonb30BaThCs 1a00paTOPHBIM 000PYIOBAHUEM U TOCYIOM;
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[lmonyy4ars, cobupaTh ra3zoo0pa3Hble BELIECTBA U Ppacrno3HaBaTh
[IxapakTepu3oBaTh (HU3NYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOBHEOPTAHUYECKUX
COCIMHEHHH,

DHpOBO,I[I/ITB OIIBITHI, IMOATBCPKAAIOIINE XUMHUYCCKUEC CBOMCTBaA N3YUYCHHBIXKJIACCOB
HCOPraHN4YCCKUX BCILICCTB,
DpaCKpBIBaTB CMBICJI MNOHATHUA «PaCTBOP», BBIYUCIIATDH MaCCOBYIO OOJIKO

PacTBOPEHHOTO BELIECTBA B PACTBOPE,

[JTOTOBUTB paCTBOPBI C ONPEACIEHHON MacCCOBOH J10JI€M paCTBOPEHHOIO BEILIECTBA;
[JxapakTepru30BaTh 3aBUCUMOCTD (U3HUYECKUX CBOWCTB BEIIECTB  OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKH,

ll OIIPCACIIATh BUJ XUMHUYECKOM CBSI3H B HCOPTraHNYCCKUX COCANHCHUAX

DpaCKprBaTb OCHOBHBIC ITOJIOKCHHA TCOPUU BHGKTpOHHTquCKOﬁ aucconmanyu, COCTaBJIAThL YPaBHCHHA

JIEKTPOIUTUYECKOHN TMCCOLMAlNY KUCIIOT, IeJI04Ye, colel U peakuii HFOHHOro oOMeHa;
[JpacKpbIBaTh CYITHOCTh OKUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM, ONPEACIIATh OKUCIUTEID U
BOCCTaHOBUTED,

_/cOCTaBIIATh YPABHEHMs OKHUCIMTEIBHO-BOCCTAHOBUTEIILHBIX DPEAKLUIA;

[JHa3bIBaTh (PAKTOPHI, BIAMSIIOIINE HA CKOPOCTh XUMUYECKON pPEaKIIH;

DXapaKTepI/ISOBaTB B3aUMOCBs3b MECKIAY COCTaBOM, CTPOCHUCM U CBOMCTBAaMH HEMETAJIJIOB U MCTAJJIIOB,

DHpOBO,I[I/ITB OIIBITHI ITO IMMOJIYYCHUIO U U3YUCHUIO XUMHUYCCKUX CBOMCTB Pa3JIMIHBIXBCIICCTB,

- TPaMOTHO 00paIaThCs C BEIIECTBAMH B IIOBCEIHEBHOW JKU3HU.

OO0yuarouuiicsi MOJY4YUT BO3MOKHOCTH HAYUHUThCSI:

[IBBIABUTATH U MMPOBEPATH SKCIICPUMCHTAJIIBHO T'HIIOTE3bl O XUMHUYCCKUX CBOMCTBaX BEIIESCTB HA OCHOBE
HUX COCTaBa U CTPOCHUSA, UX CIIOCOOHOCTHU BCTYIIaTb B XUMHUYCCKUC PCAKIUH, O XAPAKTECPC U MPOAYKTaAX

PA3JINIHBIX XUMHUYCCKUX peaKL{Hﬁ;

DX&paKTepI/ISOBaTB BCIICCTBA II0 COCTaBy, CTPOCHHUIO U CBOI>'ICTB8.M, YCTaHaBJINBATh IMPUYIUHHO-

CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XAPAKTCPUCTHUKAMH BCIUICCTBA,
[lcocTaBusaTh MOJICKYJISIPHBIC U ITOJIHBIC NOHHBIC YPABHCHHS 110 COKpaHIéHHI)IMI/IOHHI)IM YPaBHCHUSAM;

DHpOFHO3I/IpOBaTL CIIOCOOHOCTH BCIICCTBA TPOABIIAATH OKUCIUTCIBHBIC WM BOCCTAHOBUTCIIBHBIC

CBOICTBa C y‘léTOM CTEIIeHEW OKUCIICHUS QJICMCHTOB, BXOOAIIHUX B €I'0 COCTAaB,

HX;
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[/BBIABUTATh M TMPOBEPATH SKCHEPHUMEHTAIbHO THUIOTE3bl O pe3yibTaTax BO3JEHCTBUS Pa3IUYHbBIX
(akTOpOB HAa U3MEHEHUE CKOPOCTU XMMHUECKON peaKInH;
[lucronb3oBaTh MPUOOPETEHHBIE 3HAHUS ISl SKOJIOTMUYECKH TPAaMOTHOTO IOBEACHUS B OKpYKarolen

cpene;
[Jucronb3oBaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMH IMPU BBHIMOJIHEHUU MPOEKTOB U PELICHUU
y4eOHO-HCCIIeIOBATENIbCKUX 3a7jad M0 H3YYCHHIO CBOWCTB, CHOCOOOB MOJyYEHHUS U pacrno3HaBaHUS
BEILIECTB;

- 00BEKTUBHO OIICHUBATh HH(OPMAIIUIO O BEIIECTBAX M XUMUUECKHX MTPOLIeccax;

[Joco3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUU 110 XUMHHM JJISI IPAKTUYECKOM JEATEIIbHOCTH YEJIOBEKA;

— CcO37aBaTh MOJICNIA U CXEMBbI I PEIICHUs YIeOHBIX M TO3HABATEIbHBIX 3a7a4;

[JmoHUMaTh HEOOXOIUMOCTH COONIOACHHS TPENNUCAHUM, TMpenIaraeéMblXx B HWHCTPYKIHSX IO
UCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JIP.



TEMATHYECKOE INTAHUPOBAHHUE

13

Ne
/o

Tema ypoka

Kon-8o
JacoB

dopma
3aHATUA

OcHoBHbIE yueOHbIE IeHCTBUS YUAIIUXCS

Pa3znen 1 Xumuueckas jgadoparopusi(4 yaca)
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1-2 | TIpaBuna Texuuku 2 becena, 3HaTh NpaBUJIa TEXHUKU
0e30MacHOCTH MpU pacckas. 0€301MacHOCTH IPUIIPOBEICHUN
IIPOBEICHUU WHcTpyKTax. | UcciaenoBaHUi. 3HAaTh COCTaB
HCCJIEI0BAHMM, MEIULMHCKON alTeUYKH U YMETh
MEAMIMHCKHE 0Ka3aTh MEPBYI0 METULIUHCKYIO
anTe4yKH MepBOn IIOMOILIb
MOMOIIU B KaOUHETE
xuMuu. HCTpyKTax
10 TEXHUKE
0€30MacCHOCTH.

3 3HaKOMCTBO C 1 3HAKOMCTBO ¢ | YMeTh paboTaTh CO CIIUPTOBKOM,
1a60paTOPHBIM XUMUYECKON BeCaMu, ,MEpHOM MOCY0i
o0opyoBaHrEM naboparopuei.

becena

4 XpaHeHue 1 3HAKOMCTBO C | 3HATh KJIaCCU(UKALINUIO PEAKTUBOB IO
MaTepHualoB U XUMHYECKON rpyIIaMxXpaHeHus U UX JIUCTBUE Ha
PEaKTUBOB B nmabopaTopueil. | OpraHu3M.

XUMHYECKON becena [TpaBuiibHO 0OPMIATH
naboparopuu XUMHYECKUUIKCIIEPUMEHT
Pa3nen 2. BemecTBa, KOTOpbIE HAC OKpY:kalOT 24 yaca(9
Yacos)

5-6 | IIpocTsie U CIoKHBIE | 2 Jlexuus JIoJKHBI 3HaTh: ONpeiesIeHue aToMa,
BEILECTBA. JlaGopaTopHasi | MPOCTOTOM CIOKHOTO BEIECTBA,
XuMu4ecKue pabota Ne 1 OTJINYME CMECHU U CIIOKHOTO BELIECTBA
anemeHThl. JI/O Nel. J1oJKHBI yMETh: pa3ianyaTh IPOCThIE U
O3HakoMIIEHHE C CJIOXKHBIE BEIIECTBA, CMECH U CIIOKHbBIE
00pa3iamMmu IpoCThIX BEIIIECTBA
Y CJIO’KHBIX BEILIECTB.

7 CocraB atmocdepnr. | 1 CemuHap. 3HaTh 00BEMHYIO JOJIO0 COCTABHBIX
Kucnopon kak 4acTenBO3/1yxa
BOKHENIIUI
KOMIIOHEHT
aTMocdepBhl.

8 JlaGopatopHas 1 JL./p. OKCIIEpUMEHTAIIBHO OIPENIEINTD
pabota Ne 2 COJIEP’)KaHUEKHCIIOPO1a
«Tomyuenue
KHCIIOpOJia U3
NEPEKUCH BOJOPOIa,

JI0Ka3aTeNIbCTBO €ro
HAJIUYUSD).

9 Bopa B macmrabe 1 Kpyrielii cron | YMeHne xapakTepH30BaTh CBOWCTBA
IJIAHETHI. BOJIbI (XUMUYECKHE CBOMCTBA
duznyeckue OCHOBHBIX KJIACCOBHEOPTaHUYECKUX
CBOICTBa, MapagoKChl BEIIECTB),

BOJIbI, CTPOEHHE

BOJIbI
10- | Ioka3arenu 4 JlaGopaTopHasi | YMeHHEe XapaKTepH30BaTh CBOWCTBA
13 | xadecTBa BOJBI. pabota BOJbI (XUMUYECKHE CBONCTBA

OCHOBHBEIX KJIACCOB
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Hccnenoanue BoabI
U3 pa3HbIX
HUCTOYHUKOB
JlaGopaTopHas
pabora Ne3
«Onpenenenue
BOJIOITPOBOAHOMN U
JTUCTUILTUPOBAHHOU
BOJIBI»
JlaGopaTopHas
pabora Ned
«Oxkpacka
WHINKATOPOB B
HEeNTpanbHOI cpene»

HEOPTraHUYECKHUX BEIIECTB),

Paznen 3. SIBiienus, npoucxoasimue ¢ Bemecrsamu (4

yaca)

14 | Yucreie BemectBaun | 1 Jlexuusl. CdhopmupoBaTh MOHATHUS O YHCTOM
CMECH. BELIECTBE NCMECH BELIECTB
Knaccudukarnms
CMeceH.

15 | CrocoGmr 1 O6cyxnenue, YMeTh XapakTepru30BaTh CYLUHOCTh
pa3aeneHus CMecen: «MO3TOBOH HOHATUHMYHCTEIE BEIISCTBA U CMECH U
JEIICTBIE MarHUTOM, HITYPM». CIocoObl pa3/ieNIeHus cMece
OTCTauBaHUeE,

(buIBTpOBaAHUE,
BBITIAPUBAHUE,
KpUCTAILTN3AIuS,
JTACTUJUISIIINS.

16 | IIpakTuyeckas 1 [IpakTtrueckas | 3aKpenuTh NOHATHUS O YUCTOM
pabora Nel «Hucreie pabota BEIIIECTBE HCMECH BEIIECTB
BEIIECTBA U CMECH

17 | IpakTuueckas 1 [IpakTrueckas | 3aKpenuTh 3HAHUSA O METOAAX
pabota No2 « pabora OYHMCTKHUBEIIECTB OT TBEPABIX
OYMCTKA BOABI U YaCTHI]

BO3J/lyXa OT TBEPJIbIX
JaCTHUID»
Paznen 4. OcHoBBI dJKCIepUMeHTAIbHON XuMun(19 yacos)

18 | IIpakrryeckas 1 IMpakTrueckas
pabora Ne3 pabora
N3yuenue cBorcTB
BEILLIECTB: HATPEBAHHE Hcnons30BaHNe NMPAKTUYECKUX U
BO/Ibl, HATPEBAHHE 71ab0paTOPHBIX PabOT, HECTOKHBIX
OKCHJIa KpEMHUS AKCIIEPUMEHTOB JJIs1
(V). JI0Ka3aTeNIbCTBA BbIIBUTAEMbIX

19 | IIpakTueckas 1 Tpaktuyeckas | NPEATIONOKEHHH; OMHCaHHE
paGoTta paGoTa pE3yJbTAaTOB ATUX PabOT
Ned«3mepenue
TEeMITepaTypbl

KHIIEHUS BOJBI C
MOMOIIBIO JaTUMKA
TEMIEPaTyphl U
TEPMOMETPA»
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20 | IIpakThueckas [Tpaktuyeckas | Mcmonb3oBaHue mpakTHUECKUX paboOT
JUISE
paboTta pabota [IO3HAHUS  OKPY’KAIOLIEro  Mupa
NoS«Omnpenenenue pa3IMYHBIX METOZOB (HAOIO/ICHUE,
TEMIIepaTyphbI U3MEPEHUE, OMBIT, JKCIEPUMEHT,
KpUCTAIITU3AUU MOJIETTUPOBaHUE U JP.)
BEIIIECTBA»

21 | dusuueckue u Jlekuust [T03HAKOMHTBCS C BAXKHEHIIMMHU
XUMHUYECKHE XHUM. MOHATUAMU: (PUZHUYECKUE U
sBNeHUA. Brinenenue XHUMUYECKHUESBIICHHS,

U TIOTJIOIICHHE TEeIUIa XUMHYECKas PeaKIusi; yMEeHUe
— IIpU3HaK OTJIIMYATh XUMHUYECKHE PEAKIINU
XUMHUYECKON OT (PU3NYECKUX SBICHUM
peaxkuu

22 | IlpakTuyeckas [Tpaktuueckas | Mcmonb30BaHue MPaKTHYECKUX
pabota Ne6 pabora 1a060paTOPHBIX PabOT, HECIOKHBIX
«DK30TepMUYECKast HKCHIEPUMEHTOB TSI
peaxIusHy JIOKA3aTeIbCTBA BBIABUTAEMBIX

23 | IlpakTuyeckas [TpakTrueckas | NPEANONIOKEHHI; OMCaHHe
pabota No7 pabora pE3yJIbTaTOB ATUX PAbOT
«OH0TEpMUYECKAs]
peaKIus»

24- | Ckopoctb KomnexkruBHasg | 3HaTh OnpesiesieHue CKOPOCTU

25 | XMMHUYECKHX pabota XUMHYCCKOHPEAKIUU U €€
peakuun 3aBUCUMOCTH OT yCJIOBHM

npoTekanus peakiuu. [lonumars
3HAYCHUETEPMUHOB «KATAIN3aTOP,
«UHTHOHUTODY,

«pEepMEHTBD».

26- | Xumuueckue KonnexTuBHasg | YMeHue XapakTepu30BaTh OCHOBHbIE

27 | npespareHus. pabota MIOJIOKEHHUST aTOMHO -MOJIEKYJISIPHOTO
XuMHuueckue Y4YeHUS,[IOHUMATh €ro 3HaYeHue
pEaKINH.

28- | Xumuueckue KonnektuBHas | YMEHUE COCTABISITh YPABHEHUS XHM.

31 | ypaBHeHus. pabora peaKiuii.

Brimonnenue
TPEHUPOBOUHBIX
YIPa)KHEHUH 110
COCTaBIICHUIO
ypaBHEHUU
XUMHAYECKHX
peakuu

32- | Tumbsl XUMHYECKUX YMeHue onpeiensaTh peareHThl U

35 | peakuuit MPOAYKTBIPEAKIIUH; PaCCTaBIISTh

36 | IlpakTuueckas [MpakTryeckass | KOA(QPUIUEHTHI B ypaBHEHUSAX
pabota Ne8» Turbt pabora peakuuii Ha OCHOBE 3aKOHA
XUMHUYECKHX COXpaHEHMs MacChl BEIIECTB
peaxkuuin)

Pa3nen 5. OcHoBbl pacuernoii xumuu(10 yacon)
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37- | Monb — eguHULIA 2 Pemntenue YMeHue BeIYUCIIATD. KOJIMYSCTBO

38 | xonuuecTsa 3aaq BEIIECTBAMIA MAcCy MO KOJIUYECTBY
BeulecTBa. MouspHas BELIECTBA UJIM Macce PeareHTOB WU
Mmacca. POJIYKTOB PEaKIuU

39- | BeruucieHus 1o 4 YMeHue BIYUCIATH MOJIIPHYIO MacCy

42 | XUMUYECKUM o GopmyJie coeTMHEHuUs1, KOTUYECTBO
YpaBHEHUSM. BEIIECTBa,00bEM WIIU MACCy 110

KOJIMYECTBY BEIIECTBA,

00BEMY UITH Macce PeareHTOB MUITH
MIPOJYKTOB

peaxkiuu

43- | 3akon ABorazapo. 2 VYMeHHe BBIYUCIIATE: KOJIMYECTBO

44 | MonsapHblii 00beM BEIECTBA,00bEM HIIH MAcCy 110
ra3os. KOJIMUECTBY BEIIECTBA,00bEMY UITU
OTtHocutenbHast Macce peareHToB U MPOJTyKTOB
IUIOTHOCTb T'a30B. peakiuy; (HaXoIuTh 00BEM rasza 1Mo

M3BECTHOMY KOJIMYECTBY BEIIECTBA
(u
IIPOU3BOANTH OOPATHBIE BEIUMCIICHHUS))

45- | Pemenue 2 Pemienue VYMeHwue: XxapakTepr30BaTh

46 | sKCrIepUMEHTAIBHBIX 3a1au XUMHUYECKHE CBOICTBA OCHOBHBIX
3aJa4 Mo Teme KJIACCOB HEOPTaHUYECKUX
«IIpakTuKyM 10 BEIIECTB; OINPEIeATh
U3Y4YEHUIO CBOMCTB MIPUHA/IJIEKHOCTD BEILIECTB K
BEIIECTB OCHOBHBIX OTpeieIieHHOMY KJlaccy
KJIaCCOB COCIMHEHUH COCTaBIATH (DOPMYJIIBI
HEOpraHMYEeCKUX HEOPraHUYECKUX COCINHEHUN
COCTMHEHUH » H3YYEHHBIXKIIACCOB

Pa3nes 6. OcHOBBI dJ1eKTpOTUTHYEeCKOM qucconuanmnu(11
4aCcoB)

47 | TlpakTrueckast 1 [Tpaktnueckas | McciaenoBaTh 3J1€KTPONPOBOIHOCTD
pabota Ne9 pabora BOJIbI B3aBUCUMOCTH OT crioco0a eé
«OuncTKa BO/BI OT OUYHCTKH
PacTBOPUMBIX
IIpUMECEN»

48 | Dnextponutuueckas | 1 Jlexmus 3HaTh onpeeNieHUs TOHATUI
JTCCOTIMAITIS — «BIEKTPOIIUTY,

TJIaBHOE YCJ'IOBI/IC ((HeBJ'IeKTPOJ'II/IT»,
MPOTEKAaHUS peaKuit «QIEKTPOIUTHYECKAS
B pacTBOpax. Aucconramnus

49 | DnexrTponutryeckas | 1 «Mo3rosoit 3HaTh ONPEACIICHUS TIOHATUN «KUCIIOTay,
JTUCCOLMAIUS KUCIIOT ITYPM», «OCHOBAHHE», «COJIbY» C TOUKH 3PEHUs
, IEJI0YEH U COJIEH. OO0cyxeHue TEOPUUDIICKTPOJIUTUUECKON

mUccomranu. Y MeTh OOBICHATE
00I1IMe CBOMCTBA KMCIIOTHBIX U
IIEJIOYHBIX PACTBOPOB HATUIMEM B HUX
HMOHOBBOJIOPO/Ia U TUAPOKCH/]T - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABJIATH
ypaBHEHUS 3JIEKTPOIUTHUECKOU
JTMCCOITAAITAH

KHCJIOT, OCHOBaHUM M COJICH.
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50 | IIpaktuueckas 1 ITpaktnueckas | [IpowiroctpupoBarhb
pabora NelO pabota HKCIIEPUMEHTOM KJIaCCU(PHUKAIUIO
«DNEeKTPONUTHIECKAS BEIIECTB HA AJIEKTPOJIHUTHI U
JIICCOITHALINSD) HEJJIEKTPOJIUTHI

51 | Ipakruueckas 1 3aKpenuTh NOHSTHUSI «CHIBHBIN» U
pabotaNel 1 «CITA0BIR»ITIEKTPOITHUT.

«CunbHbIe U crladble
DIIEKTPOJIUTHD)

52 | Ilpakruueckas 1 HMeTh MpeacTaBiIeHue O posn
paboTtaNel2y» TeMIepaTypbl BIEKTPOIUTUYECKON
Bnnsanne JUCCOLMAILIN
TeMITepaTyphl Ha
JICCOLTAIINION

53 | Ilpaktuyeckas 1 [TpakTnueckast | MIMeThb mpencTaBieHHE O BIUSHUU
pabora Nel3 pabota KOHLEHTPALUU pacTBOPa 3JIEKTPOJIUTA Ha

ero
«Bnmsiaue AIIEKTPOIUTUUECKYIO JAUCCOIHAIHIO
KOHLIEHTPALIUH
pacTBopa Ha
JIVICCOITHALINIO)

54- | Pemenue 4 Penrenue VMeETh OCYNIECTBIIATH XUMHYECKHE

S7 | aKCEpUMEHTAIbHBIX 3a1a4 OIIBITHI Ha 3HAHHE KAaUYeCTBEHHBIX
3a1a4 10 TeMe PEaKIHii; COCTABIATH MOJTHBIE U
«DIEKTPOIUTHYECKAS COKpauI¢HHbIC HOHHBIC YPAaBHEHHUS
JIVICCOITHALINSD) HEOOpaTHUMBIX PEAKIUN U Pa3bICHATH

UX CYIIHOCTh. XapaKTepHU30BaTh
YCJIOBHS TE€UCHUS

peaxiui, UIymux 10 KOHIIa, B
pPacTBOPAX3JIEKTPOJIMTOB

Paspnen 7. IIpakTHKYM 110 H3y4YEeHHIO CBO
coennuenuii(11 yacoB)

HMCTB BellleCTB OCHOBHBIX KJIACCOB HEOPraHU4€CKHUX

58- | Okcusl: 2 Kpyraslii cTon, | YMeHue Ha3bIBaTh COEAMHEHUS

59 | knmaccuduxanys, J/p. M3YYEHHBIX KJIaCCOB (OKCHUIOB);
HOMEHKJIAaTypa, ONPEAEIATh IPUHAJIEKHOCTD
CBOIICTBa, BELIECTB K OIpPEIEeICHHOMYKJIIACCY
MIOJIy4EHUE, COeMHEHUH (OKCHIaM);
IIPUMEHEHUE. XapaKTepU30BaTh XUMUYECKUE
JlaGopaTOpHBIii OIBIT CBOMCTBA OCHOBHBIX KJIACCOB
No5. Habmronenue HEOPTraHUYECKHUX BEIIECTB(OKCHIOB);
pacTBOPUMOCTHU COCTaBJIATH (POPMYIIBI
OKCHJIOB aJIFOMUHUS, HEOPraHMYECKUX COEAMHEHUN
HATpUSs, KaJbIHs U M3YYEHHBIX KJIaCCOB (OKCUOB)
MEJN B BOJIE.

60 | Mumpoxcupl. 1 Jexnus VMeHMe Ha3bIBaTh COEIUHEHUS
OcHoBaHus: M3YYEHHBIX KJIaCCOB (OCHOBAaHUI),
KJIaccuuKays, ONPEAENATh MPUHAJIEKHOCTD
HOMEHKJIAaTypa, BELIECTB K OIpeIeICHHOMYKJIAcCy
MOJTyYEHHE. COEMHEHUH (OCHOBAHUSIM)

61 | IIpakTryeckas 1 [Tpaktuueckas | ChopMupoBaTh MpeaCcTaBICHUE O
pabora Nel4 « paboTta PH kak oxapakTepucTuke cpes
Onpenenenue PH

pPacTBOPOB»
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62 | IIpakTuyeckas N3yunTh CyIIHOCTh peakuuu
paborta Nel5 HEUTpaAIU3aLUN
«Peakiusa
HEWTpaIn3aluu
BzaumopeiictBue
THJIPOKCUIA HATPHS C
COJISTHOU KHCJIOTOM»

63 | Amdorephbie Joknapl YMeHre XapakTepu30BaTh XUMHUYECKUC
OKCHJIbI U CBOMCTBA OCHOBHBIX KJIACCOB
THJIPOKCHUJIBI. HEOpPraHUYECKUX COETMHEHUI

(ambOoTEepHBIX HEOPTAHUUECKHUX
COCTMHCHMH)

64 | Kucnorsl. Cocras. KosnekrusHas | YMeHHE Ha3bIBaTh COEAMHEHUS
Knaccugukarus. pabota M3YYECHHBIX KJIACCOB (KHCIIOT);
Homenxknarypa. ONpPEENATh MPUHAJIEKHOCTD
[Tomydenue KUCIOT. BEIIECTB K OIpeIeICHHOMYKJIaccy

COEIMHEHUH (KHUCIIOT); YMEHHE
COCTaBIATH (POPMYIIBI
HEOPTraHNMYECKUX
COEJIMHEHUN N3YUYCHHBIX KJIACCOB
65 | Xumunueckue KomnextuBHass | YMeHHe COCTaBIIATh ypaBHEHUS
XUMHUYECKHUX
CBOICTBa KUCIIOT pabota peaKIuii, XapaKTePU3YIOLIIX
JlaGopaTopHbIil ONBIT XHUMHUYECKHE CBOICTBA KUCIIOT; YMEHUE
Neb. pacro3HaBaTh OMBITHBIM ITyTEM
B3aumozeiicteue pPacTBOPBI KUCIIOT U IIEJI0YEH
MeTaJIJIOB (MarHus,
IIUHKa, XKeJe3a,
MeJN) C pacTBOpaMu
KHCJIOT

66 | Conn. KostexkTrBHast | YMeHHE COCTABIATH (GOPMYIIBI
Knaccugukarus. pabora HEOPraHUYECKNUX COEANHEHNUN
Howmenkmarypa. M3YUYEHHBIX KJIACCOB (COJICH); yMEHUE
CriocoObl moTy4eHus Ha3bIBaTh COEAMHEHUS U3YUEHHBIX
coJeit KJIacCOB (coJieit); OnpenensTh

MPUHAJICKHOCTD BEIIECTB K
ONPEACIICHHOMY KJIaCCy COeTMHEHUI
(coneit);
YMEHHE COCTaBIIATh
bopMyIIbI
HEOPTaHUYECKUX
COeIUHEHNN

67 | CroiicTBa coneit KonnexktuBHasg | YMeHue XxapakTepu3oBaTh CBOWCTBA

pabota M3YYEHHBIX KJIACCOB HEOPraHUYECKUX

BEIIeCTB(CoJeit); YMEHHE COCTaBIATh
yYpaBHEHHSI XUMHUYECKUX PEAKIIHIA,
XapaKTepU3yIOIUX
XUMHUYECKHE CBOMCTBA cose

68 | Ypok o6oOmeHue ITonBeneHne UTOrOB
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