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IHosicHUTEIbHAA 3AIIMCKA

B oOydyenun xumuu OOJIBIIOE 3HAYCHWE HWMEET SKCIEPHMEHT.
AHanu3upysi pe3yJabTaThl MPOBEAEHHBIX OMNBITOB, YyYalluecs
yoexxaaloTcsi B TOM, UYTO T€ WM HWHBIE TEOPETUUYECKUE
MPEJCTABICHUS] COOTBETCTBYIOT WJIM NPOTUBOPEUYAT PEATHLHOCTH.
TonbKo OCYIECTBIISAIE XUMUYECKUN SKCIIEPUMEHT MOXKHO MPOBEPUTH
JIOCTOBEPHOCTH IMPOTHO30B, CHEJIAHHBIX HAa OCHOBAaHUU Teopuu. B
npolecce 3KCIEePUMEHTANbHOW pPadOThl ydyaliuecss MNpuoOpeTaroT
ONBIT TO3HAHUS PEATbHOCTH, SIBISIOMIMICA BaKHBIM ATalloOM
dbopMupoBaHus Yy HHUX YOEXKJACHUN, KOTOpPbIE, B CBOIO OYEpE[b,
COCTaBJISIFOT OCHOBY HAYYHOT'O MUPOBO33PEHUS.

Bueapenue oOopynoBanusi 1udpoBoii j1abopaTopuu IEHTpa
«Touka pocTa» TO3BOJUT KAYE€CTBEHHO WM3MEHUTh IPOLIECC
oOyueHus: xumuu. KoJaudecTBEHHbIE HSKCIEPUMEHTHI TMO3BOJIST
MOJIy4aTh JTOCTOBEPHYIO HHMOPMAIIMIO O MPOTEKAHWH TEX WIIM UHBIX
XMMHYECKUX TIpoleccax, O CBOMcTBax BeniectB. Ha ocHoBe
MOJIYYEHHBIX DKCIEPUMEHTAIBHBIX JAaHHBIX OOy4YaeMble CMOTYT
CaMOCTOSITENILHO JIeJIaTh BBIBOIbI, 0000IIaTh PE3YyIbTaThl, BHISIBISATD
3aKOHOMEPHOCTH, UYTO OJIHO3HA4YHO OyJeT CrnocoOCTBOBATH
MOBBIIICHUIO MOTHBAIIUU O0YUCHUS IIIKOJIbHUKOB.
st u3ydeHus: mpeaMera «XUMHS» Ha 3Tare OCHOBHOTO OOIIEro
00pa3oBaHus OTBOJIUTCS 68 4aCOB:

8-9 xmacc —68 4yacos;

JlanHast oOpaszoBaTeibHas IporpaMMa OOECIeUMBAET YCBOCHHE
YYalIMMHUCS BaXKHEUIINX XUMUYECKUX 3aKOHOB, TEOPUU U MOHATHM;
dbopMupyeT NnpeacTaBIeHUE O PO XUMUU B OKPYKAIOIEM MHUPE U
KU3HU 4enoBeka. I[Ipm 3TOM OCHOBHOE BHUMAHHE YIEISAETCA
CYIIHOCTH XUMHUYECKUX PEAKLIMI U METOAAM UX OCYLIECTBIICHUS.

OnHuM Y3 OCHOBHBIX MPHUHIMIOB TMOCTPOEHHUS MPOTPAMMBI
ABJISIETCA NPUHIUIT JTOCTYIHOCTH. OKCIIEPUMEHTAIBHBIE JaHHBIC,
MOJYYCHHbIC YYAIIUMUCS TPU BBIMOJHEHUH KOJIMYECTBEHHBIX
OTIBITOB, TO3BOJISIOT YYaIIUMCS CaMOCTOSITEJILHO JeJIaTh BBIBO/IBI,
BBISIBJISITH 3aKOHOMEpPHOCTHU. [I01X0/bl, 3aJI05)KEHHBIE B COJICPIKAHUE
MporpaMMbl  Kypca, CO3[Ial0T  HEOOXOJMMBIC  YCIOBUS IS
CHUCTEMHOTO YCBOCHHUS YYAIIMMHUCS OCHOB HAYKH, JJII 00€CTICUCHHUS
Pa3BUBAIOIIECTO W BOCHUTHIBAIONIETO BO3JCHCTBHS OOy4YeHHUS Ha
JUYHOCTh yuaierocsa. Dopmupyembie 3HAHUS JIOJDKHBI CTaTh



OCHOBOW CHCTEMBI YOEXIECHHHA IIKOJIbHUKA, LEHTPAJIbHBIM SJIPOM
€ro Hay4YHOI'0 MUPOBO33PEHUS.

Ha ©0a3e nentpa «Touka pocrta» oOecneumBaeTcs peaiuzanus
o0Opa30BaTeIbHBIX IPOrpaMm €CTECTBEHHOHAYYHOMI "
TEXHOJIOTUYECKOU HaIIpaBJIEHHOCTEM, pa3pabOTaHHBIX B
COOTBETCTBHUM C TpeOOBaHUSIMH 3aKOHOAATENbCTBA B cdepe
o0pa3oBaHus U C YUETOM pekoMeHaannii deaepabHOro orneparopa
y4eOHOTo mpeaMeTa « XUMHU.

OOpa3oBarenbHas  MporpaMMa  IO3BOJIIET  HMHTETPUPOBATH
peanu3yemble  NMOIAXOIbl, CTPYKTYpy M  COJIEpXKaHUE IIpH
opranusanuu oOydeHuss XUMUU B 8—9 Kiaccax, BHICTPOCHHOM Ha
0a3ze 1000TO M3 JOCTYIHBIX Y4€OHO-METOJIUYECKUX KOMILJIEKCOB
(YMK).

Hcnons3zoBanue obopynoBaHus «Touka pocTay NpH peaau3aluu
nanHou OII mo3BomsieT co3narh yCIOBHUS:

* JUIS pacHIMPEHUs COJCPKaHUS IIKOJLHOTO  XHMHYECKOIO
oOpa3oBaHus;

* NS TIOBBIIICHUS TMO3HABATEIBHONW AKTUBHOCTH OOYYArOIIMXCS
B €CTECTBEHHOHAYYHOU 00J1aCTH;

* Ul Pa3BUTHUS JIMYHOCTU PeOEHKA B TpoIiecce OOYUCHUS XUMHUH,
ero crmocoOHocTel, (HOPMUPOBAHKS M YJIOBICTBOPCHHS COIMAILHO
3HaYUMBIX— UHTEPECOB M MOTPEOHOCTEH;

e i paboOThl ¢ OAApEHHBIMU IIKOJIHHUKAMH, OPTaHU3AINN UX
pPa3BUTHS B pa3NUYHBIX 00OJacTAX  oOpa3oBaTEIbHOM,
TBOPYECKOU IEATEIBHOCTH. —

eab u 3axaun

* Peanuzanus oCHOBHBIX 00111€00pa30BaTENbHBIX MPOTPaMM I10
y4eOHBIM MpEeAMETaM €CTECTBEHHOHAYYHON HAIPaBJICHHOCTH,
B TOM 4HCI€ B paMKaX BHEYPOUHOH JEATEIbHOCTH
o0yyJarommxcs;

* BBEJICHUE COBPEMEHHBIX CpEACTB OOyUEHHUs U BOCIHUTAHUS
Uil u3ydeHuss (B TOM  YHCIE OKCIIEPUMEHTAIBLHOTO)

JTUCLUILIVH (Momyneit) €CTECTBEHHOHAY4YHOU
HAIPaBJICHHOCTH npu peanuzanuu OCHOBHBIX
0011e00pa3oBaTebHbBIX porpamMm u

JIOTIOJTHUTENIBHBIX 00I1e00pa30BaTebHBIX MPOTrpaMM, B TOM
qucjae JUIs PacIIMpeHHUs COAEp)KaHUs Y4eOHOTo IpeaMera
«XUMU».

* BOBJICUCHHUE YYAIIMXCA B IPOCKTHYIO A€ATEIbHOCTb.



[Ipodunpuelii  KOMIIIEKT oOopymoBaHus 1eHTpa «Touka
pocta» obecrnieunBaeT 3P(HEKTUBHOE JOCTUKEHHE 00pa30BaATEIbHBIX
pE3yIbTaTOB O00y4YarOIIMMUCS o MporpaMmam
€CTECTBEHHOHAYYHOU HaIlpaBJIICHHOCTH, BO3MOKHOCTb
YIIyOJNEHHOTO U3y4YEHHUs OTIAEIbHBIX MPEAMETOB, B TOM YHUCIE IS
(dopMupoBaHus H300pETATENHCKOTO, KPEAaTHBHOTO, KPUTHUYECKOTO
MBIIUICHUS,  pa3BUTHS  (QYHKIUOHAIBHOW  TPAMOTHOCTH Y
oOyvaromuxcs, B  TOM  4YHCIE€  €CTECTBEHHOHAy4YHOH U
MaTeMaTH4YECKOM.

OKCHEPUMEHT SBJISIETCS UCTOYHUKOM 3HAHWN U KPUTEPUEM HUX
UCTUHHOCTH B Hayke. KoHuenmuss COBpeMEHHOro o0pa3oBaHUs
MO/IPAa3yMEBAET, YTO B Y4YEOHOM 3KCHEPUMEHTE BEIYIIYIO PpOJIb
JIOJKEH 3aHSTh CaMOCTOSITETIbHBIN WCCIIEI0BATEIbCKUM
YYEHUYECKUHN IKCIIEPUMEHT.

CoBpeMEHHBIE HKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUA MO0 XUMUU
y)K€ TPYAHO TMPEACTaBUTh 0€3 HCHONb30BaHUSI HE TOJIBKO
aHAJIOTOBBIX, HO M LU(POBBIX HU3MEPUTENBHBIX MpHOOpoB. B
®enepanbHoM  ['ocynapctBenHom OOpazoBatenbHoM Cranmapte
(®I'0OC) mpommcaHo, YTO OAHUM M3 YHHMBEPCAIBHBIX Yy4€OHBIX
JNEUCTBUN, MPUOOPETAEMBIX YYAIIMMHUCS, IOJKHO CTaTh YMEHHE
«TIPOBEACHUSA OTIBITOB, IPOCTHIX AKCIIEPUMEHTAIBHBIX
WCCIIEIOBAHUM,  NOPSIMBIX M KOCBEHHBIX  M3MEPEHHUM  C
UCIIOJIb30BAaHUEM  AHAJIOTOBBIX U IUQPPOBBIX  HU3MEPUTEIBHBIX
pUOOPOBY.

Y4eOHbI O3KCHEPUMEHT MO0 XHMHH, HPOBOAUMBIM Ha
TPaAUIIMIOHHOM O0OOpYyJIOBaHUHU, O€3 MpUMEHEHUs LU POBBIX
nabopaTopuid, HE MOXKET MO3BOJIUTh B MOJHOM Mepe pEelIuTh BCE
3a/1a4¥ B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PSJIOM IPUYHH:
TpPaJULMOHHOE IIKOJIbHOE OOOpYAOBAaHHWE U3-32 OrpPaHUYCHUS
TEXHUYECKUX BO3MOXHOCTEM HE IMO3BOJIAET MPOBOJAUTH MHOTHE
KOJIMYECTBEHHBIE HCCIIEIOBAHMS;

JUINTEJIBHOCTh IIPOBEJCHMSI XHMHYECKHX MCCIICJOBAaHUN HE

BCETI/Ia COTJIacyeTcsiC JIIUTENbHOCTHIO YUeOHBIX 3aHATHI;

BO3MO>KHOCTb IIPOBEICHHUSI MHOTHX UCCIIEI0BAHMIM

OTPaHUYUBACTCATPEOOBAHUSIMH TEXHUKU OE30MaCHOCTH U Jp.
Hudposass mabopatopusi MOTHOCTHIO MEHSET METOAMKY U
COJEpKAHUE DKCIEPUMEHTAIBHOM JEATEIbHOCTM W pelaeT
BBILLICTIEPEUUCIICHHbIE MpoOaembl. [lIMpokuil cnekTp IaT4YMKOB
MTO3BOJISIET YYAIIUMCSI 3HAKOMUTBCA C IMapaMeTpaMu XUMHYECKOTO



DKCIIEpUMEHTa HE TOJBKO Ha KayeCTBEHHOM, HO M Ha
KonyecTBeHHOM ypoBHe. LludpoBas mabopaTtopusi M03BOJISIET
BECTH  JUIMTENIbHBIM  JKCIIEPUMEHT JaXe B  OTCYTCTBHUE
HKCIIEPUMEHTATOpa, a YacToTa HX H3MEpPEHUil HEeIoJ/BJIaCcTHA
YeJIOBEYECKOMY BOCIIPUATHIO.

B mnporecce ¢opMupoBaHus 3KCHEPUMEHTAIBHBIX YMEHUH
yueHHUK 00y4aeTcs MpeiCTaBIATh HHPOPMALKIO 00 UCCIIEe0BaHUM
B UETBHIPEX BUJIAX:

B BepOaJbHOM: ONUCHIBATH JKCIIEPUMEHT, CO3AaBaTh CIOBECHYIO
MOJIETb IKCIEPUMEHTA, (PUKCUPOBaTh BHUMAHUE Ha U3MEPSIEMBIX
BEJIMYMHAX, TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aIOJIHATH TAOJMIIBI TAHHBIX, JEXKAIIUX B OCHOBE
NOCTpOEHUs TpaduKoB (IIPU STOM Yy YyYaIIUXCAd BO3HUKAET
MEPBUYHOE— MPECTABICHUE OMACIITA0aX BEJIUYNH);

B rpaMuecKoM: CTPOUTh I'paUKHu MO TaOJUYHBIM JAHHBIM, YTO
Ta€T BO3MOXKHOCTh TIE€peXoJa K BBIIBWKEHHUIO THUIIOTE3 O
XapaKkTepe 3aBUCHUMOCTU MEXAY BEIMUYMHAMU (ITPU 3TOM YUHUTEIb
MOKa3bIBAET NPEHMMYLIECTBO B BU3YyaJIM3allUd 3aBHUCHUMOCTEN
MEXy BEIMYMHAMU, HATJISIHOCTh U MHOTOMEPHOCTb);

B BUJIE MaTeMaTUYECKHX YypaBHEHWI: JaBaTh MaTEMaTUYECKOE

OTMKCaHNE B3aUMOCBSI3U BEIMYNH, MaTeMaTH4YeCcKoe 0000IeHue.
[lepexon oT kaxgoro sTama MpeACTaBIeHUS HHPOpPMAIUU

3aHUMAET JOBOJIbHO OOJBIION MPOMEXKYTOK BpemeHu. B 7—=8

KJIaccax ATOT MPOIECC HEOOXOIUM, HO B CTAPIINX KJIaccaX MOYKHO

OBLIO OBI ATO BpeMsl MOTPATUTH HA pellieHre 00jiee BaXKHbBIX 3a]1ad.

B stom mnane mudpossie 1a00paTOpUN CYIIECTBEHHO SKOHOMSIT

BpeMsA. OTO BpeMs MOXHO mnorpatuTh cornmacHo PI'OC Ha

dbopMHUpOBaHKE UCCIENOBATEILCKIUX YMEHUHN YUaIIuXCs, KOTOPbHIE

BBIPAKAIOTCS B CIACAYIONIUX TCUCTBUIX:

e ornpeseeHue mpooIeMbl;

* TI0CTaHOBKA HUCCIIEA0BATEILCKON 3a/1a4H;

* IUIAHUPOBAHUE PEIICHUS 3a1a4H;

* IMOCTPOEHUE MOJICIIEH;

* BBIJBHKCHHE THIIOTE3;— JKCIIEPUMEHTAIbHAS IPOBEPKA TUTIOTE3;

* aHaIu3 IaHHBIX KCTIEPUMEHTOB WJIH HAOIIOICHUIA,

* (dopMynHpOBaHUE BHIBOJIOB.

« COAEP/KAHUE INTPOI'PAMMBI



BHeypo4HOii gesiTteqibHOCTH «XUMMUSA» nas 8-9 kiaaccos (68
YyacoB) €  HCHOJb30BaHHEM  o0opyaoBaHuss  uudpoBoi
Jaboparopum «Touka poctay

Pazngen 1 Xumuueckas 1adoparopusi(4 yaca)

[IpaBuna TeXHUKH OE30MACHOCTH IPHU MPOBEAEHUMU HCCIEIOBaHUIA,
MEIUIIMHCKUE aNTeuyKu TEepBOM TMOMOIIM B KaOWHETE XUMHUHU.
NHcTpykTaxk Mo TeXHUKE 0€30MacCHOCTH.

3HAKOMCTBO C J1a0OpaTOPHBIM 000PYA0BaHUEM

XpaHeHue MaTepUalioB U PEaKTUBOB B XUMHUUECKOW JabopaTopuu

Paznen 2. BemecTBa, KOTOpPbIE HAC OKPYXKAKOT (9 yacoB)

[IpocTeie U COXKHBIE BEMIECTBA. XUMUYECKHUE SIIEMEHTBHI.
JlaGopatopuslii onbITN21. O3HakomileHHEe C 00OpasliaMu MPOCTHIX
U CJIOKHBIXBEIIECTB.

CoctaB atmocdepnl. Kucinopon kak BaKHEHIIUNW KOMIIOHEHT
atmocdepsl. JIabopaTopHbIi onbITN22«IlomyducHne
KHCJIOpOaa u3 NEPEKUCU  BOJOPOJA,
JI0Ka3aTEIbCTBO €r0 HATUYHS.

Bona B macmtabe mianeTsl. @uU3nYecKue CBOMCTBA, MapaoKChl BOJIHI,
ctpoenue Boabl. [lokazaTenu kadecTBa BojAbl. MccaenoBanue BObI U3
Pa3HBIX UCTOYHUKOB.

JlagopaTopublii  onbITN23«OnpenenicHrie  BOJONPOBOJAHON U
JTUCTUIIMPOBAHHONBOIBI»

JlaGopatopublii onbITN24«Oxpacka MHIUKATOPOB B HEUTpabHON
cpene»
Paznen 3. SIByieHus, npoucxoisiiiye ¢ Bemecrsamu (4 yaca)

Uucteie BemiectBa U cMecu. Kmaccuduxanus cmeceit. CrnocoOb
pasnelnieHuss  CMecel:  JeWCTBHME  MarHuTOM,  OTCTauBaHUE,
buabTpOBaHKE, BHITIAPUBAHNE, KPUCTATUTA3AIUS, JUCTHILISINS

IMpakTnueckas padora N21 «Huctbie BemecTBa U CMECH»

IpakTuyeckas padora N22 « ouncTka BOJBI U BO3IyXa OT TBEPIBIX
YaCTHLDY

Paznen 4. OcHOBBI 3KCIIEpUMEHTAJIBbHOM XuUMHUK(19 yaco)
IpakTnyeckas padora N23 li3yyenue CBOWCTB  BEICCTB:
HarpeBaHue BoJIbl,HarpeBanue okcua kpemuus (I1V).



IMpakTnueckas padora N24«l3MepeHue TemmepaTypsbl

KUIIEHHUSI BOJBI C TIOMOUIBIO JaTYMKa TEeMIEpaTypbl M
TEPMOMETPaA»

IIpakTuyeckas paborta N25«Omnpenencane TeMIIepaTyphbl
KpUCTAJUTA3AIMUBEIIECTBAY

du3nYecKkue M XUMHUUYCCKHUE SIBICHUS. BI)II[CJIGHI/Ie N TIOTJIOIICHUC
TCILIA — HpHSH&KXHMH‘IGCKOﬁ PCaKIH.

IMpakTuyeckas padora N26 «Dx30TepMudecKas peakiusy

IMpakTuyeckas padora N27 «DHaoTepMHUUecKas peaKIus»

CKOpoCTh XUMHMYECKMX peakinil. XUMHUYECKHE IPEBpAIICHUS.
XUMHUYECKUE PEAKIMU. XHUMHUYECKUE YypaBHECHMS. BbINoJHEHUE
TPEHUPOBOYHBIX YHPAKHEHUH TIO COCTABJICHUIO ypaBHEHUM
XHMHMYECKHUX peaKunil. Tumnsl XUMHYECKHUX peaKuuil.

IpakTuyeckas padora N28 « TuIbl XUMUYIECKUX PEAKITUII

Pasznen 5. OcuoBbl pacuerHoit xumuu(10 yacos)

Mosib — eIWHUIIA KOJIMYECTBA BemlecTBa. MosspHas wmacca.
Bprunciaenuss 1Mo XWMHUYECKMM ypaBHEHHUSIM. 3akoH ABorajipo.
MounsipHbIit 00BEM Ta30B.

OTHOocuTeNnbHAasT TUIOTHOCTh Ta30B. PemieHue sKCrepruMEHTATbHBIX

3a7a4 110 TeEME

«IIpakTHKyM IO H3y4YE€HHMIO CBOMCTB BELIECTB OCHOBHBIX KIJIACCOB
HEOPTaHUYECKUXCOCTUHEHUH »

Paznen 6. OCHOBBI 2J1eKTPOJIMTHYeCKOM nucconuannu(l1l yacos)

IMpakTuuyeckas padora N29 «Ounctka BOJbI OT pACTBOPHMBIX
npuMecen». OJIEKTPOJUTUYECKAsT JTUCCOLMAaIUs — TJIABHOE
yCIIOBUE MPOTEKAHUS peakiuii B pacTBOpax.
DIEKTPOIUTHYECKAs] TUCCOLUALINS KUCIIOT , IIeJI0YEN U CONei.

IpakTuueckas padora N210 «DnekTpoATHICCKAs TUCCOIIHAIIHSY

IMpakTuuyeckas pa6otaN211 «CunbHbIe U cladbIe AIEKTPOIUTHD)
IpakTuueckas padoraN212» Biumsaue TtemmepaTypsl Ha

mucconmaruioy. Ilpaktuueckas padora N213  «BiumsHue
KOHIIEHTpAIM1 pacTBOPA Ha AUCCOLIMALIAION»



Pemienue 3xciepuMeHTaIbHBIX 337124 M0 TeME « DNEKTPOJIUTHIECKAS
JUCCOLIAALIMS.

Paznea 7. IIpakTUKYM 0 U3Y4YE€HHUIO CBOMCTB BelIECTB OCHOBHBIX
KJIACCOBHEOPraHuYecKux coequHeHuii.(11 yacos)

OKCI/I,ZII)I: KJIaCCI/I(I)HKaHI/ISI, HOMCHKJIATYpPA, CBOI>'ICTB3., IIOJIYYCHHC,

npuMeHenune. Jladopatopubiii  omeiT N25. HaOmromenue
PacTBOPUMOCTH OKCUOB AJIFOMUHUS, HATPUS, KaJblUsi U MEIU B
BOJIE.

I'mppokeunpl.  OcHoBaHusl:  KiaccuuKalus,  HOMEHKIIATYpa,

MOJIyYEHHUE.

IMpakTuueckas padora N214 « Onpenenenue PH pacTBOpoB»

IpakTuyeckas padora N215 «Peakuus HeWTpaiuzamuu
B3aumopernicTBre TUAPOKCHIA HATPUS C COJITHOM KUCIOTON
AMdorepubie  okcuabl U ruapokcuasl.  Kucnorel.  Cocras.
Knaccudukanusa. Homenknarypa. [lomydenne Kucior.

XHUMHYECKHUE CBOMCTBA KUCIIOT

JladopaTopublii onbIT N26. «B3anmoeiicTBrue MeTauioB (Martus,
LIMHKa,)Kelle3a, MEIN) C paCTBOPaMHU KHUCIIOT.»

Comu. Knaccudukanus. Homenkinarypa. CriocoObl OJIy4eHHs COJEH.
CBoicTBacoIIEH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMDBI
BHeypo4HOil  nearenbHocTHn «XHUMHUSA» jaaa  8-9 kimaccoB ¢
HCNOJIb30BaHUEM 00opyaoBaHus HeHTpa «Touka pocra)y ¢ onucaHuem
YHHBEPCATbHBIXY4e0OHBbIX /1efiCTBHIi, JOCTUTaeMbIX 00y4aI0IIUMHM CS

JInuHOCTHBIE pe3yabTAThI

OOyuyaronuiicss TMOJIYYUT BO3MOXKHOCTh JUIsi  (pOpMHUpPOBaAHUS
CHEAYIOMMNXIUNYHOCTHBIX Y'Y /1:

* ompenesieHre MOTUBAIIMY W3YUYEHUs Y4eOHOT0 MaTepuara;

* OIICHMBAaHHWE YCBAaMBAEMOr0 Y4YEOHOTO MaTrepuaja, HCXOJIsd U3
COIIMAJIbHBIX Y JTUYHOCTHBIX IICHHOCTEH;

* TMOBBIIIICHHWE CBOETO OOpa30BAaTENBLHOTO YPOBHS H YpPOBHSA
TOTOBHOCTM K U3YYEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITHH,
CBSI3aHHBIX C Pa3BUTHEM XUMUU U OOIIECTBA;

* 3HAHWE NPABUJI ITOBEACHUS B YPE3BbIUANHBIX CUTYaUsIX;



* OIEHMBAaHUE COLMAJIBHONW 3HAYMMOCTU Mpodeccuid, CBA3AHHBIX C
XUMUECH;

* BJIQJICHUC TPaBUIIAMU 0€30MaCHOTO OOpaIeHUs ¢ XUMUIECKUMU
BEIIECTBAMH H OOOpPYAOBAaHWEM, TIPOSBICHUE OSKOJOTHUECKOU
KYJIBTYPBHI.

MeTtanpeaMeTHbie pe3yJbTaThl

Pecynamuenwvie

OOyuaromuiicss MOJYYUT BO3MOXKHOCTH ISl  (OPMHPOBAHUSA
CIEAYIOLINX PETYIATUBHBIX Y'Y JI:

* [IeJIeNOJIaTaHUe, BKJIIOYas IOCTAHOBKY  HOBBIX  LEJIEH,
npeoOpa3oBaHUE MPAKTUYECKOM 3aJauyd B  IO3HABATEILHYIO,
CaMOCTOSITETIbHBIM aHAJIU3 YCJIOBUM JOCTHXKEHUS LEJIHM HA OCHOBE
y4€Ta BBIACICHHBIX YYUTEIEM OPUEHTUPOB JACHCTBHA B HOBOM
y4eOHOM MaTepHaie; INIaHUPOBAHUE MYTH JOCTHXKEHHUSI 1IeIICH;

* YCTaHOBIICHHE LIEJIEBBIX MIPUOPUTETOB, BBIJICTICHUE
TbTEPHATUBHBIX CIOCOOOB JOCTHXKEHUS IEIM W BHIOOp Haubosee
3¢ PeKTHBHOTO CII0c00a;

* YMEHHME CAMOCTOSITEJIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABJISATH

HM;

* yMCHHUE MPUHUMATH PEIICHUS B MPOOJIEMHON CUTYyaIUH;

* TMIOCTaHOBKAa Yy4eOHBIX 3ajJa4, COCTaBJCHUE IUIaHA U
MOCJICA0BATEILHOCTH JICUCTBUM;

e opraHuzaiys pabodyero MecTa IPH BBIMOJHEHUH XHMHYECKOTO

AKCIIEPUMEHTA;
* IPOTHO3UPOBAHWE  PE3yJbTATOB  OOyYEeHHUsS,  OIICHUBAHHUE
YCBOGHHOI'0 MaTepHalia, OLIEHKAa KauyecTBa U YPOBHS MOJYYEHHBIX

3HAHUW, KOPPEKIWd IlaHa MW crmocoba  JACHCTBUS — NpH
HEOOXOMMOCTH.

Ilo3nasamenvhole

OOy4aronuiicss MOJIYYUT BO3MOXKHOCTh JUIsi  (pOpMHUpPOBaAHUS
CIECIYIOIINUXITO3HABATEIbHBIX Y Y /1:

¢ IIOHUCK H BBIJCICHUC MHMOOPMAIlH,
5



* aHaJ M3 YCIOBHH M TpeOOBaHMIA 3a7auM, BEIOOP, COMIOCTABICHUE U
000CHOBaHHE CIIOCO0a PEIICHUS 3a/1a4H;

* BbIOOp HambOomnee 3(PPEeKTUBHBIX CIIOCOOOB pEIIeHHS 3aladyd B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

* BBIIBIDKEHHE W OOOCHOBaHHME THIIOTE3bl, BBIOOp cmocoba eé

MIPOBEPKHU;

¢ CaMOCTOATCIBbHOC CO3OaHHUC aJI'OpHUTMa JOCATCIIBHOCTU IIPpHU
PCUICHUHU HpO6HCM TBOPYCCKOI'O U ITIOMCKOBOT'O XapaKTCpa,

¢* YMCHHA XaApPAKTCPHU30BATH BCIICCTBA II0 COCTABY, CTPOCHHUIO H

CBOMCTBaM;

* ONKUCHIBAHWE CBOWMCTB: TBEPHABIX, KUAKUX, Ta3000pa3HBIX
BEILECTB, BBIJICIICHUE UX CYLECTBEHHBIX IIPU3HAKOB;

* u300pak€HHE CcOoCTaBa MPOCTEUIIUX BELIECTB C I[OMOILBIO
XUMHUYECKUX (OpPMYJT M CYHIHOCTH XUMHYECKHX peakuuid c
IIOMOLIBIO XUMUYECKUX YPABHECHU;

* MpoBeAeHUE HaOJIOJIEHUN, OMHCAaHUE MNPU3HAKOB W YCIOBUU
TEUECHHUS] XHMHUYECKHX PEaKUHM, BBINOJHEHUE XUMHUYECKOTO
DKCIIEPUMEHTA, BBIBOJbI HAa OCHOBE aHaJIW3a HAOIIOACHUHA 3a
DKCIIEPUMEHTOM, pEIICHHE 3aaad, II0Jy4YeHUE XUMHUYECKOHN
MH(GOpPMaLUU U3 Pa3IUYHBIX UICTOYHHUKOB;

* yYMEHHME OpPraHU30BBIBATH MCCIEAOBAHUE C LEJIbK IPOBEPKHU

TUIIOTE3;

* YMEHHE JeNIaTb YMO3AKIIOUeHHUs! (MHIYKTUBHOE U MO AHAJIIOTHH) U
BBIBO/IBI;

* yMmMeHue OOBEKTHBHO OIIEHMBATHh MH(OpPMALMIO O BEIIECTBaX U
XUMHUYECKUX MPOLECCaX, KpUTUUECKU OTHOCUTHCS K MCEBAOHAYYHOU
uHpopmauu.

KOMMVHMKCU’I’ZM@Hble

OOyuvaromuiics MOXYYUT BO3MOXKHOCTb Il (DOPMHUPOBAHHUS
CIEAYIOINX KOMMYHUKATUBHBIX Y Y /1

* IIOJHO€ M TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBHUHM C
3a/layaMi ¥ yCIOBUSMH KOMMYHHUKAIUU;

*  a/IeKBaTHOE MCIIOJIb30BAaHUE PEUEBBIX CPEIACTB IS ydacTus B
JIUCKYCCUU U apTyMEHTAllMU CBOEH MO3ULIMH, YMEHHUE IPEACTABIATD
KOHKPETHOE COJIep)KaHHhE C COOOIIEHHWEM €ro B MHUCbMEHHOW H
yCcTHOH (hopme,



* ompeseneHrne crnoco0O0B B3aWMOJCUCTBUSA, COTPYIHHUYECTBO B
MOMCKE U cOope nHpopMaIuu;

* OmpenesieHue CHocoOOB B3aMMOJACHCTBUS, COTPYIHUYECTBO B
NoKCKe U cOope MHPOpMaAllUU, YYacTUE B JUAJOre, MJIaHUPOBAHUE
001mux crnoco00B padbOThI, NPOSBICHUE YBAKUTEILHOTO OTHOILICHHS
K JpYyTMM YYalluMCS; OIKMCAaHHUE COJEP>KAHMUSI BBINOJHAEMbBIX
NEUCTBUM C LEJIBbI0 OPUEHTHPOBKU B IPEIMETHO- IPAKTHYECKON
NEeATENbHOCTH; YMEHUS YUUTBIBATh Pa3HbIE MHEHHSI U CTPEMUTHCA K
KOOPJIMHALUY Pa3JIUYHbIX O3ULUI B COTPYAHUYECTBE;

*  (dopMmynmupoBaTh  COOCTBEHHOE  MHEHHE H  ITO3HIIHIO,
apryMEHTUPOBATh U KOOPAUHUPOBATH €€ C MO3ULMIMHU MapTHEPOB B
COTPYIHMYECTBE MPHU BBIPAOOTKE OOIIETr0 pElIeHUs B COBMECTHOM
NEeSTENbHOCTH;

* OCYIIECTBJISITH  B3aWMHBI  KOHTPOJb M  OKas3plBaTh B
COTPYIHHMYECTBE HEOOXOUMYIO B3aUMOIIOMOIIIb;

* IUIAaHUPOBATh  OOmIME CHOCOObl  pabOTHI;  OCYIIECTBIATH
KOHTPOJIb, KOPPEKLMIO, OLIEHKY JEeWCTBUI NapTHEpa, YyMETh
yOeXK/1aTh;

*  HWCIOJNB30BaTh  AJCKBaTHbIE  S3BIKOBBIE  CpPEACTBA  JUIA
OTOOpaX€HHSI CBOMX YYBCTB, MBICIICH, MOTHBOB U TMOTPEOHOCTEH;
oToOpaxaTb B peud (ONUCaHHE, OOBSICHEHHE) COJCpPKaHHE
COBEPIIAEMBIX NENCTBUM, KaK B dbopme IPOMKOM
COLIMAJIM3UPOBAHHOM peuu, TaKk U B pOopMe BHYTPEHHEHN peun;

* pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHIIMIO, HCIOJNb3Ys
CpelcTBa yCTHOW W MHCHhbMEHHOM KOMMYHHUKAIMU Tpu paboTe ¢
TeKCTaMd  y4eOHMKa W JONOJHUTEIBHOW  JINTEpaTypoil,
CHPaBOYHBIMU TaOJHUIIAMH, TPOSIBIATH T'OTOBHOCTh K YBa)KEHHUIO
MHON TOYKU 3pEHUS MPU OOCYKIECHUH PE3yJIbTaTOB BBHINOTHEHHOU
padoTHI.

Hpedmemele pesyibmamaol

OO0yyaromuiicss HAYYMTCS:

—IIPUMCHATDH OCHOBHBIC MCTOObI IIO3HAaHUA: Ha6J'IIOI[eHI/Ie,

U3MEPEHNE,IKCIIEPUMEHT;
- ONHCHIBaTh CBOMCTBAa TBEPABIX, JKUIKUX, Ta3000pa3HbIX
BEILECTB, BBIJIEIAA UXCYIICCTBEHHBIC IPU3HAKHY;



-pacKphIBaTh CMBIC] 3aKOHA COXPaHEHUs MaCChl BEIIECTB, aTOMHO-
MOJIEKYJISIPHOMUTEOpHH;

—pa3in4aTb XUMHYCCKHUC U CI)I/ISI/I‘IGCKI/IC SABJICHHA,

-Ha3bIBaTh MIPU3HAKH U YCIIOBUS MPOTEKAHMS XUMUYECKUX PEaKIuii;
—co0ITI0/1aTh MpaBuiia 6€30MacHoN PadOThI IPU MPOBEICHUH OTIBITOB;
—I0J1b30BaThCA Ja0OPATOPHBIM 00OPYIOBAHUEM U MTOCYI0M;

—mony4atrb, coOuparh Ta3000pa3Hble BellecTBA U
pacro3HaBarthb uX;

—XapakTepu30BaTh (PU3NUECKUE M XMMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOBHEOPTAaHUYECKUX COEAUHEHUN,
—IMPOBOJUTH ONBITHI, TOATBEPXKIAOIINE XHUMHYECKUE
CBOWCTBA U3yUYECHHBIX  KJIIACCOB  HEOPTaHUYECKUX
BELIECTB;
—pacKpbIBaTh CMBICI TOHSTHS  «PACTBOPY», BBIYUCISTH
MacCOBYIO JIOJIFO paCTBOPEHHOTO BEIIECTBA
B PacTBOpE,
—TOTOBUTh  PacTBOPbl C  ONPENCIEHHOM  MacCOBOW  JIOJIEU

PACTBOPEHHOIO BEIIECTBA;

—XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKHX CBOMCTB
BEIL[ECTB OT THUIIA
KPHUCTAJUINYECKOMN PEIIETKH,

—OIIpPCACIIATh BU XUMHUYECKOM CBiA3HU B HCOPraHU4YCCKUX

COCIVMHCHMUSX;

—pAaCKpBIBaTh OCHOBHBIC TMOJIOKEHUS TEOPUU DIEKTPOIUTHYECKOU
JUCCOLIMALINM,  COCTAaBIAATH  YPABHEHUS  DJIEKTPOJIUTHYECKOU
TACCOLMALMM KHUCJIOT, IIEJIOYEH, COJEd U peakuui HOHHOTO
oOMeHa;

—pacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMil, ONPEAEIATh OKUCINUTENIb U BOCCTAHOBUTED,

—COCTaBJIATh ypaBHEHUSA OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBLHBIX

peaxkiuu;
—Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUIECKOU PEAKITNN;

—XapaKTCPU30BaATh B3aUMOCBA3b MCIKAY COCTAaBOM, CTPOCHUCM U
CBOMCTBAaMHU HEMETAJJIOB U MCTAJIIIOB,



—IMPOBOAWUTL OIBITHI 110 IOJYYCHHIO W H3YYCHHUIO XHUMHUCCKUX
CBOMCTB Pa3INYHBIXBCIICCTB,
¢ TI'PaMOTHO 06pamaTbc;1 C BCIICCTBAaMU B HOBCG,HHCBHOI;'I KHN3HHU.

OO0yuarouuiicsi MOJYYUT BO3MOKHOCTh HAYYUThCH:

—BBIIBUTaTh M IPOBEPATHh DKCHEPUMEHTAJIBHO THUIIOTE3Bl O
XUMHYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS,
UX CIOCOOHOCTH BCTYyNaTh B XUMHUYECKHE PEAKIMH, O XapakTepe M
MIPOAYKTaX Pa3INYHBbIX XUMAYECKUX PEAKLINN;

—XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM,
YCTAaHABJIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3W MEXAY TaHHBIMHU
XapaKTepUCTUKAMU BELIECTBA,

—COCTaBJISITh MOJIEKYJIIPHBIE WM IIOJHBIE WOHHBIE YPAaBHEHHUS I10
COKpaILlEHHBIMMOHHBIM YPaBHEHUSM;

—IIPOrHO3UPOBATH CIIOCOOHOCTB BEILIECTBA IIPOSIBIIATH
OKHCIIUTEJIbHBIE WJIA BOCCTAaHOBUTEJIBHBIE CBOWCTBA C YYETOM
CTEIIEHEW OKUCJIEHUS DJIEMEHTOB, BXOIAIINX B €TI0 COCTAaB;

—BBIJIBUTaTh W TMPOBEPATh OKCIEPUMEHTAIBHO THUIIOTE3bl O
pe3yibTarax BO3JCUCTBUSA pPa3UYHBIX (DAKTOPOB HA H3MEHEHHE
CKOPOCTH XUMHYECKOHN PEAKIINH;

—HCTOJIb30BaTh NPUOOpPETEHHBIC 3HAHWS JJII  DKOJOTHYCCKH
rPaMOTHOIO TTIOBEJICHUS B OKPYKAIOIIEH CpeJIe;

—HCTOJIb30BaTh TPUOOPETEHHBIC KIIIOYEBBIE KOMIICTCHIIUU TPU
BBITIOJTHEHUU TMPOEKTOB U PEIICHUU Y4eOHO-UCCIeA0BATEIhCKUX
3aJlad 10 HW3YYEHHIO CBOMCTB, CIIOCOOOB  TMOJYyYECHHUS W
pacrio3HaBaHMsl BEIIECTB;

* 00BEKTHBHO OIICHUBATh MH(OPMAILIMIO O BEIIECTBAX U XUMHUUYECKUX

mponceccax;
—OCO3HaBaTb 3HAYCHHUC TCOPCTHYCCKHUX 3HAaHUW MO0 XMMHUH IS

HpaKTHqCCKOfI JACATCIBPHOCTH YCJIOBCKaA,
* CO3gaBaTb MOJACIM KW CXCEMbl I PCIICHUA y‘l€6HI>IX u

MIO3HABaTENbHBIX 33/1a4;
—I[OHUMATh HEOOXOIMMOCTh coOMoIeHNs peaNnuCaHN,

mpenjaraéMblXx B MHCTPYKIMSX IO HCIIOJIB30BAHUIO JIEKAPCTB,
CpeacTB OBITOBOM XMMHH U JIP.



KaJIeHI[apHO-TeMaTI/I‘IeCKOG

IJIAHUPOBAHUE
N2 | Tema ypoka Kon- | ®opma OcHoBHbIE yueOHnbie| JlaTa
/i BO 3aHATUS JENUCTBUSI yHaIIUXCs MPOBEACHUS
4acoB
8 kuacc
Paznen 1 XumMuueckas
aadoparopusi(4 yaca)
1-2| IlpaBwia  TexHUKH | 2 becena, 3HaThb IpaBuia
0e30MacHOCTH  TpH pacckas. TEXHUKHU
MIPOBEACHUU WNHcrpykTak. | 6€30macHOCTH  TIPU
UCCIIETOBaHUM, MIPOBEICHUU
MEJUIIUHCKUE uccneaoBaHuil. 3HATh
anTeuku nepBou COCTaB MEIUIIMHCKOU
MTOMOIIY B KaOWHETe anTeYKhu M YMETh
xumun. MHCTpyKTax) OKa3aTh MEPBYIO
10 TEXHUKE MEJUIIUHCKYIO
0€30I1aCHOCTH. IIOMOILIb
3 | 3HakoMCTBO ¢C 1 3HaKOMCTBO C | YMeTh paloTarh co
1ab0paTOpPHBIM XUMHUYECKON CIIUPTOBKOMA,
o0opynoBaHUEM nabopaTopueil. | BecamMu, , MEpPHOU
Bbecena MOCyA01
4 | XpaHenue 1 3HAaKOMCTBO C | 3HaThb  KJIACCU(UKALIUIO
MarepuaioB U XUMUYECKOMN PEaKTHUBOB IO TpyIIam
pEaKTUBOB B nabopaTtopueil. | XpaHEeHHsI U UX JIEHCTBUE
XUMHYECKOU becena Ha OpraHu3M.
naboparopuu [IpaBunsHO
oopMIATH
XUMHYECKUMN
SKCIEPUMEHT
Paznen 2. BemecrBa, KOTOpbBIE HAac
OKpYKalT (9 4acoB)
5-6| IIpoctsie U cioxkHbIE | 2 Jlekusa JIOIKHEBI 3HaTh: | 29.09
BEILIECTBA. JlaGopaTtopnasi | onmpeneneHue atoma, | 06.10
XHUMHUYECKHE padora N2 1 IPOCTOTO U CIIOKHOTO
anementsl. JI/O N@1. BCILICCTBA, OTJININC
O3HAKOMJICHHE C CMECM U CJOXHOIO
00paslamMy TPOCTHIX BEIIECTBA JomKHbI
Y CJIOKHBIX BEIICCTB. yMETb: pasinarhb
MPOCTHIE W CIIOXKHBIC
BEIlIECTBA, CMECH U
CJIOKHBIE BEIIECTBA
7 | CocraB atmocepst. | 1 CemuHap. 3HaTh 00BEMHYIO 13.10
Kucnopon KaK JIOJTIO COCTaBHBIX
BaKHeHIIN yacTenBO31yXxa
KOMITOHEHT

aTMOoCQepBHl.




JUCTUIIIIALINA.

8 | JJabopaTopHas JL/p. OKCIEPUMEHTAIBHO 20.10
paGOTa Ne 2 OIIPECACIINTDH
((HOqueHI/IC COACPKAHUCKHUCIIOpOaa
KHCJIOpOJia u3
MePEeKUCH BOAOPO/Ia,
JI0Ka3aTeNbCTBO €T
HaJTUYUS».
9 | Bona B macmirabe Kpyrasriii cton | Ymenue 27.10
TUTAHETHI. XapaKTepu30BaTh
dusunueckue CBOMCTBa BOJBI
CBOICTBa, MapasOKChI (XuMuyeckue
BOJIbl, CTPOCHHE CBOMCTBa OCHOBHBIX
BOJIBI KJIaCCOB
HEOPTraHUYECKUX
BCIIECTB),
10-| IToka3arenn JlaboparopHas | Ymenue xapaktepuzoBaTh 10.11
13 | kayecTBa BOJBI. pabora CBOMCTBa BOJIbI 17.11
(xummu4eckue cBoiicTBa 24.11
OCHOBHBIX KJIACCOB 01.12
UccnenoBanue BoabI HEOPraHMYECKUX BEILECTB),
u3 pa3HbIX
HMCTOYHUKOB
JlaGopatopHas
paborta N23
«Onpenenenue
BOJIOIIPOBOJAHON U
JTUCTHIUTAPOBAHHOMN
BOJIbD)
Jlaboparopnast
pabora N24
«Oxpacka
WH]JIMKaTOPOB B
HEUTpaIbHOU cpene»
Pa3gen 3. SIBJIeHus,
npoucxoasimue ¢ Bemecrsamu ( 4
yaca)
14| Yucrele BenecTra u Jlekuus. Cdopmuposats noustus o | 08.12
CMECH. YUCTOM BELIECTBE U CMECU
Knaccuduxarms BEILECTB
cMeceil.
15| CnocoOsbl O6cyxnenue, | YMeThb 15.12
paszieneHus cMecei: «MO3TOBOI XapaKTepU30BaTh
NENUCTBHE MarHUTOM, IITYPM. CYILIHOCTh MTOHATUI
OTCTauBaHUE, YUCThIE BEILIECTBA U
¢dbunpTpoBaHUE, CMeCH W CIOCOOBI
BBIITAPUBAHUE, paszeneHus cMecen
KpUCTAJUTU3aLUs,




16| IIpakTuueckas [IpakTrueckas | 3akpenuThb MOHATHUSA O 22.12
pabora N21 pabora YHCTOM BEILIECTBE U
«YucThie BelecTBa u CMCCH BCICCTB
cMeCcu»
17| IIpakTuueckas [IpakTnueckas | 3akpenutb 29.12
pabota Ne2 « paborta 3HAHUS O METOIAX
OYUCTKA BOJBI U OYHUCTKH BCHICCTB
BO3/1yXa OT TBEPIABIX oT TBCPABIX
JacTULD» YacTHUIL
Paznen 4. OcHoBBI
IKCHepuMeHTANbHOH  xumun(19
4acoB)
18| IIpakTnueckas [IpakTnueckas 12.01
pabota N23 pabora
N3ydyeHnune  CBOMCTB
BELLECTB: Hcnonb3oBanue
HArpeBaHUE  BOJBI, HPaKTHICCKUX u
HarpeBaHUE OKCHa nabopaTopHbIX padoT,
KpEeMHHUS HECJIOKHBIX
(IV). OKCIICPUMCHTOB  IJIA
19| IIpakTnyeckas paxTiueckas | A0KA3aTCIRCTEA 13.01
paGota pabora BBIIBUFAEMBIX
N24 «3mepenue TpEATIOIOMCHIH,
OTHUCaHue
TeMITepaTypbl
pe3ynbTaToOB ATUX
KUIIEHUSI BOJBI C
pabor
MTOMOIIIBIO TATYMKA
TeMIIepaTyphl U
TEPMOMETPA»
20| IlpakTuueckas [IpakTuueckast | Mcnonb3oBanue 19.01
MPAKTUYECKUX paboT AJist
pabota pabota MO3HAHUS
Ne5«Onpenencaue OKpYXarolero  Mupa
TEMIEPATYPHI Ppa3JIMIHbIX METOA0B
KPUCTAUTM3aLNHI (HabiroeHwMe,
BEIICCTBaA» HU3MCPCHUC, OIIBIT,
JKCIIEPUMEHT,
MOJICTTUPOBAHUE U JIP.)
21 | ®usnueckue u Jlexuust [To3HakomuThCd € 26.01

XHUMHYECKHE
sBIeHUS. Breigenenue
M TIOTJIONICHUE TeIlIa
—  IIpU3HAK
XHUMHYECKOM
peakuuu

BOKHEHIIMMH XHUM.
MOHSITHSIMH:
buznvecKue u
XUMHYECKUE
SIBJICHUS,
XUMHYECKast
peaxius;
OTIINYATH
XUMHUYECKHE
peaxiuu oT
bu3HIECKUX

yMEHHe




SIBJICHUU

22 | Ilpaktrueckas [IpakTnueckas | Mcnonbs3oBaHue 02.02
pa6ora N26 paborta MPaKTUYECKUX u
«IK30TepMHYECKasI 11abOpaTOPHEIX PaboT,
pCaKkuus» HECIJIOKHBIX

23 | IIpaktrueckas [IpakTnueckas OKCHNCPUMCHTOB  JUL 09.02

JI0Ka3aTenbCTBa
pabora N27 pabora BBIIBUTAEMBIX
«QHAOTEpMUYECKas T -
PCaKIHA» OIIMCAaHUE PE3YJIbTATOB

ATUX padboT

24-| CxopocTb KonnektuBHas | 3Hath  ompenereHue 16.02

25 | XUMHYECKUX paborta CKOPOCTH XHUMHUYECKOU 01.03
peakuui peaxkuuu u ed

3aBUCUMOCTh oT

YCIIOBUH  MPOTEKaHUs

peakuun.  IloHumars
3HaYE€HUE  TEPMHHOB

«KaTaIU3aTOP»,

«UHTHOHUTODY,

«pepmMeHTBI».

26-| Xumuueckue KonnextuBnas | YMmenue 15.03

27 | npeBpaileHus. paborta XapaKTepU30BaTh 22.03
XUMHUECKHE OCHOBHBIE  TIOJIOKEHUS
peaKkIuu. ATOMHO -MOJIEKYJISIPHOTO

Y4EHHs, TOHHUMATh €ro

3HAUYEHHE

28-| XumMnueckue KosnektuBHas | Ymenue coctaBysTh 05.04

30 | ypaBHEHUS. paborta ypaBHEHUS XUM. peakiuii. | 12.04
Beinonnenue 19.04
TPEHUPOBOYHBIX
YIPaXXHEHUH 10
COCTaBJICHUIO
YpaBHEHUU
XUMHUYECKUX
peakuui

31 | Tumbl XUMHYECKUX VYMmenue — onpenensTh 26.04
peaxnuii peareHTbl U TPOJIYKThI

32 | IlpakTnueckas IMpakTnueckas | PCAKIHAH,  PACCTABIATDH 03.05
pabora pabota KO QHIIHCHTBI B
NO8» THIIbI YPaBHEHUSAX  PEaKIHii
XUMIUCCKIX Ha  OCHOBE  3aKOHa

. COXpaHEHHUS Macchl
peaxuin

BCIICCTB




33 | 3ammura 1 17.05
MIPOEKTOB
34 | 3amura 1 24.05
MIPOCKTOB
9 kaacce
35-| IIpaBuna  texHuku | 2 | becena, 3HaTthb IIpaBHIIa
36 | OezomacHOCTH  TIpH pacckas. TEXHUKU 0€30I1aCHOCTHU
MIPOBEACHUU HNHucTpykTax. npu MPOBEACHUHU
HCCIIEI0BaHUH, HCClIeq0oBaHuNi. 3HATh
MEIULIMHCKUE COCTaB MEIUIIMHCKOMI
anTeyku epBOoit anTeyku W yMETh
IIOMOIIIY B KaOWHETE 0OKazaTh TIEPBYIO
xumun. MHCTpyKTa) MEAUIIMHCKYIO
10 TEXHUKE IIOMOIIb
0€30I1acHOCTH.
Pasgen 5. OcHoBBI pacuyeTHOM
xumuu(10 yacos)
37-| Monp — enununa | 2 | Pemenue YMeHre  BBIYHCIITH:
38 | KoIM4eCcTBa 3a7a4 KOJIMYECTBO BEIICCTBA
BemiecTBa. ModsipHas WIIH Maccy o
macca. KOJIMYECTBY BELIECTBA
WM Macce€ pPEeareHTOB
581051 MIPOJIYKTOB
peakiumn
39-| BeruncineHus 1o 4 YMeHue BBIUMCIISITH
42 | XUMHYECKUM MOJISIPHYIO ~ Maccy IO
ypaBHEHUSIM. dbopmyre COCIMHEHMS,
KOJIMYESCTBO BEIECTBA,
o0beM WM Maccy 1O
KOJIMYECTBY BEILIECTBA,
00beMy WM Macce pPEarcHTOB WIIH|
MPOIYKTOB
peakiuu
43-| 3akoH ABoraapo. 2 YMeHHe BBIYHCIATH: KOIHYECTBO
44 | Monsipablii 00beM BellecTBa, 00bEM WM Maccy II0

rasos.
OrtHOCUTENbHAA
[UIOTHOCTB I'a30B.

KOJIMYECTBY BEIIECTBA, 00BEMY WITH
Macce peareHTOB U MPOJIYKTOB
peakuuu; (HaxoauTh OOBEM Taza
1o

H3BECTHOMY KOJIMYECTBY

BemecTBa (M TMPOU3BOJHTH
00paTHbIE BIYUCIICHUS))




45- | Pemenue 2 Pemenue YMenue: XapaKTepU30BaTh
46 | sKCHIEPUMEHTAITBHBIX 3a1a4 XUMUYECKHE
3a/1a4 1o TeMe CBOMCTBa OCHOBHBIX KJIACCOB
«IpakTukym 1o HEOPTraHUYECKHUX BEILECTB;
W3YYEHUIO CBOWCTB ONpEeIETATh MIPUHAJICKHOCTh
BEILECTB OCHOBHBIX BEUIECTB K OINPEICIIEHHOMY Kjaccy
KJIaCCOB COCIMHEHUN COCTABIATH (HOPMYIIBI
HEOPTraHUYECKHUX HEOPTraHUYECKHUX COEIMHEHH
COCIMHEHUH » H3y4YECHHBIX KIaCCOB
Pazgen 6. OcHOBBI  3JIEKTPOJIMTHYECKOM
auccounanmuu(11 yacon)
47 | IlpakTueckas 1 [IpakTnueckas | MccnenoBath
pa6ora N29 pabora ANIEKTPONPOBOAHOCTh  BOJABI B
«Ouucrka BOJbI OT 3aBUCUMOCTA OT cIocoba eé
pacTBOpUMBIX OYHUCTKHA
MIpUMECEN»
48 | Dnexrponutuyeckas | 1 Jlexkusa 3HATH OIpeJIeIICHUS MIOHSTHH
Adcconnanm:Aa . «QJIEKTPOJIUTY,
TIaBHOC YCJIOBHC «HEDJICKTPOJIUTY,
NPOTEKAHMS PeaKIHi «QJICKTPOJIMTUYECKAS
B PacTBOpAX. JIACCOITUAITHS
49 | Dnexrponautuueckas | 1 «Mo3roson 3Hathb OnpeeIeHus IIOHATUH
aucconuanus KucJioT MTYpM», «KKHCJIOTa,
, IIETIOYCH U COJICH. O6cyxnenue «OCHOBAHHE», «CONIb» C€ TOYKHU
3pEHUSI TEOPHH AJICKTPOTUTHUECKOMN
JUCCOLMAIMU. YMETh OOBSCHATH
o0mue CBOWCTBA KHUCIOTHBIX |
HIEJIOYHBIX PACTBOPOB HAJIUYHEM B
HUX WOHOB BOJOPOJIa M THJIPOKCHU]T -
MOHOB COOTBETCTBEHHO, a TaKXke
COCTaBJIATh
ypaBHEHUS AJIEKTPOIUTUYECKON
JUCCOIMAlMU KUCJIOT, OCHOBAaHUU M
COJICH.
50 | IIpakTuyeckas 1 IIpaktnueckas | I[IpowuttoctpupoBath
pa6ora N210 pabora OKCIIEPUMEHTOM  KJIaccu(uKaIio
«DNEKTPONTHTHIECKas BEIIECTB HA  DJEKTPOJUTHI U
JACCOIHAITIS HE3JIEKTPOJIUTHI
51 | IIpaktuyeckas 1 3aKpenuTh MOHATUS «CUJIBHBIN» U
pa6oraNe11 «CHa0bIN»IIEKTPOIHT.
«CuiibHbIE U ca0bie
AJIEKTPOJIATHI
52 | IlpakTnueckas 1 Nmeres nmpencraBieHue O  poiin
pa60TaN912» TEMIICpaTyphl B 3HeKTpOHHTPIquKOI>'I
Brusgaue Aucconranuu
TEeMIIepaTyphl Ha
JUCCOITUAIIUIO
53 | IlpakTnueckas 1 IIpakTrueckass | ViMers npeacraBieHuE O BIUSHUU
pa6ora N213 paboTta KOHIIEHTpAllUl pacTBOPa JJIEKTPOJIUTA




Ha €ro

«Bnusaue AJICKTPOJIUTHUYECKYIO TUCCOITHAITHIO
KOHIICHTpaIluu
pactBopa Ha
JIMCCOLHALIAIO
54- | Pemenne 4 Pemenue YMeTh OCYIIECTBISATh XUMHYECKHE
57 | PKCHepUMEHTaIbHBIX 3aa4 OIBITHI HAa 3HAHHE Ka4yeCTBEHHBIX
3a7a4 I10 TEME peakIuii; COCTaBJATh IIOJIHBIE H
«INEKTPOTUTHIECKAs COKpalI€HHbIE HWOHHBIC YpaBHEHUS
JIHCCOLIHAIIHS HEOOPAaTUMBIX PEAKIUN U Pa3bICHATD

WX CYIIHOCTh. XapaKTepH30BaTh
YCIIOBUSI TE€UEHUS

peakuuii, uaymux 10 KOHIIA, B
PacTBOPAX3JIEKTPOIIUTOB

Paspen 7. IIpakTMKyM 10 HU3Yy4YEHHIO

HeopraHu4veckux coenuHenmii(11 yacon)

CBOMCTB BeEIIECTB OCHOBHBIX KJIAaCCOB

58- | Oxcumsr: 2 Kpyrnsiii cron, | YMeHue Has3plBaTb  COCIMHEHUS

59 | knmaccudukarus, J/p. W3YYCHHBIX KIAcCOB (OKCHIIOB);
HOMEHKJIaTypa, OIpeesATh IIPUHA]IEKHOCTD
CBONCTBA, BEIIECTB K OIpPEACICHHOMY KJaccy
MOJTy4YEHHE, COCMHEHHI (oxcuaam);
IIPUMEHEHUE. XapaKTepU30BaTh XUMUYECKHE
JlaGopaTopHBIii OIBIT CBOWCTBA  OCHOBHBIX  KJIaCCOB
N95. HaboneHue HEOPraHUYECKUX BELIECTB
DPaCTBOPUMOCTH (OKCHIOB); COCTaBIISTH q)opMym,vI
OKCH/IOB aTIOMHHHS, HEOPraHUYECKUX COEIUHEHUM
HaTpus, KBS 1 M3Y4YEHHBIX KJIacCOB (OKCH/IOB)
MEZH B BOJE.

60 | I'uapokcuasl. 1 Jlekuus YMeHue Ha3plBaTb  COCAUHEHUS
OcHoBanus: M3Y4YEHHBIX KJIACCOB (OCHOBaHMIA),
KIaccudukarus, ONpEeNENATh MIPUHAJIE)KHOCTh
HOMEHKJIaTypa, BELIECTB K OMNPEEIIEHHOMY KJIaccy
OJTy4YEHHE. COeMHECHUHN (OCHOBAHMSIM)

61 | IIpakTuyeckas 1 [Tpaktuueckass | ChopmMupoBaTh TMpeaAcCTaBICHUE
pa60Ta Ne14 « pa60Ta o PH xak OXapaKTCPUCTUKE CpeL,
Onpenenennie PH
pacTBOPOBY

62 | IIpakTueckas 1 N3yunts CYIIIHOCTb peakuuu
pabora N215 HEUTpanu3aluu
«Peaknus
HEUTpau3auu
Bzaumoneicteue
TUAPOKCHU/IA HATPUS C
COJISTHOM KUCJIOTOW

63 | AmdorepHsbie 1 Joxnansl YMeHue XapaKTepu30BaTh
OKCH/IbI u XUMHUYECKHE CBOMCTBA OCHOBHBIX
TUAPOKCHU/IBI. KJIACCOB HEOPraHUYECKUX

COCTMHCHUI (amboTepHBIX




HEOPraHUYECKUX
COCTMHEHUI)

64 | Kucnotsl. Cocras. KomnektuBHas | YMeHue Ha3biBaTh  COEAUHEHHS
Knaccudukarnusi. pabora W3YYEHHBIX  KJIaccoB  (KUCIOT);
Homenkunarypa. OTpPEIETATh MPUHAJIC)KHOCTh
[Toryuenue KUCIOT. BEIIECTB K OMPEEIEHHOMY KJlaccy
COCIMHEHUH (KUCIIOT); yMEHUE
COCTaBJISITh (hopMyITBI
HEOPraHUYECKUX COCAUHEHUN
M3Y4YECHHBIX KJIACCOB
65 | XuMuueckue KonnexktuBHas | YMeHHEe  COCTaBIATH  YpaBHEHHUS

XUMHYECKHX

CBOMCTBA  KHUCJIOT paborta peaxuuid, XapaKTEepU3YIOLHX

JlaGopaTopHbIi XMMHYECKHE  CBOMCTBAa  KHCIIOT;

OTIBIT YMEHHE  PACIO3HAaBaTh  OIBITHBIM

N26. MyTEM PacTBOPBI KUCJIOT U IIEIIOYEH

B3aumoneiictBue

METaJIJIOB (MarHus,

LUHKA, xKenesa,

MeJn) c

pacTBopamu

KHUCJIOT

66 | Comnu. KomnekruBHast | YMeHue  cocTaBidATh  (OPMYJIbI
Knaccudukanus. paborta HEOPraHUYECKUX COEIMHEHU I
Homenkimarypa. M3y4YEHHBIX KJIaCCOB (coneit);
CriocoOsI YyMEHUE  Ha3blBaTb  COEJAMHEHUS
MOJTyYEHUSICONEH M3y4YEHHBIX KJIACCOB (coneit);

ONpENENATh MIPUHAAJIEKHOCTh
BELIECTB K OIpPEAEIEHHOMY Kiaccy
COEIMHEHU I (comeit);  ymeHHe
COCTaBJIATh (POPMYJIBI
HEOPraHUYECKUX COCIMHEHUM

67 | ColicTBa coset KomiektuBHast | YMeHHe XapakTepu30BaTh CBOWMCTBA

paborta M3Y4YEHHBIX KJIACCOB HEOPTaHUYECKUX

BEILIECTB (COJIeil); yMEHUE COCTABIISIThH
ypaBHEHUS
XUMHYECKUX peakuuid,
XapaKTEePU3YIONIUX XUMHUYECKHE
CBOICTBA COJIEN

68 | Ypok 06001meHne [TonBenenue UTOros

Y4eOHo-MeTOAUYECKOE o0ecniedeHre MPOorpaMmbl

B pasnmene mpencraBiieH CHUCOK KHUT M CCHUIOK Ha CaiThl, B

KOTOPBIX OoJiee
paccMaTpuBaEeMbIX BOIIPOCOB.

oAPOOHO

OCBCHICHBI PA3JIMYHBIC  ACIICKTLI
Nx MoxHO PCKOMCHAOBATL KaK
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