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® IlosicHuTeIbHAS 3aMHCKA

. JlomomHUTEIbHAS o0mieoOpa3zoBaTeIbHas o0mepa3BrUBaroNIas porpaMma

«XUMHS BOKPYT HAC» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSAMHU CIEAYIOUIUX JOKYMEHTOB:

. 1. ®enpepanbubiii 3akoH oT 29.12.2012 No 273-®3 «OO6 obOpazoBanmu B Poccuiickoii
denepanun».
. 2. Ilpukaz MunucrepctBa npocsemienus: Poccuiickoit @eneparun Ne 568 ot 18.07.2022

«O BHeceHMH W3MEHEHUH B (enepanbHBIi TOCYAapPCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT

OCHOBHOTO 00111er0 00pasoBanus» (3aperucrpuponan 17.08.2022 Ne 69675)

. 3. Ilpuka3z MunucrepcrBa npocsenienus Poccuiickoit ®enepanun ot 31.05.2021 Ne 287
«O06 yrBepxkaeHun (eaepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIapTa OCHOBHOTO

o6rrero obpazoBanus» (3apeructpuponan 05.07.2021 Ne 64101)

. 4. Tlpukaz Munuctepcta npocBenierns Poccuiickoit @enepannn ot 18.05.2023 Ne 370
«O6 yrBepkaeHun (QemepanbHON  00pa30BaTEIBLHON  MPOrpaMMbl  OCHOBHOTO  OOIIETo

obpazoBanus» (3apeructpuponan 12.07.2023)
. 5. Ilpukaz MwunucrepctBa mnpocsenieHus PO ot 02.08.2022 Ne 653 «O06 yrBepKaeHUU

(denepalbHOTO  TIEPEYHS  AJIEKTPOHHBIX  OOpa30BaTENBHBIX  PECYPCOB,  JIOMYIICHHBIX K
WCIIOJIb30BAHUIO TIPH PEATTU3AIUU UMEIOIIUX TOCYIaPCTBEHHYIO aKKPEIUTAITUI0 00pa30BaTeIIbHBIX
nporpamm HOO, OO0, COO» (3apeructpuponan 29.08.2022 Ne 69822)

. 6. CII 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKIE TPEOOBaHUS K OpraHU3AIUsIM

BOCIIUTaHUA U

. 00y4eHMS, OT/IBIXA M O3J0POBJICHUS ACTEH M MOJIOJICKN», YTBEPIKICHHBIC TIOCTAHOBIICHUEM

TJIAaBHOTO TOCYIapCTBEHHOTO CaHUTApHOTO Bpadya Poccuu ot 28.09.2020 Ne 28.

. 7. CanlluH 1.2.3685-21 «l'urneHnveckue HOPMATUBBI M TPEOOBAHHSA K OOCCIICUCHHIO
0e30macHOCTH U (MJIM) OE3BPEIHOCTH JJIs YesloBeKa (aKTOPOB CPe/lbl OOMTaHUs», YTBEP)KICHHbBIC

MMOCTAaHOBJICHUEM TJIABHOTO caHUTapHOTO Bpaya oT 28.01.2021 Ne 2.

. 8. Ilpukaz MunucrepctBa mnpocBeuieHuss PO ot 21 centsops 2022 r. Ne 858 “O06
YTBEPIKICHUH
. 9. [NonosxeHust 0 JOMOJHUTEIBHOM 001Ie00pa3oBaTEILHON 00Iepa3BUBAIOIICH ITPOrpaMme

«renarora IOMoJHUTEIbHOTO oOpazoBanus» MOY «COILl» c. Sran ot 24.05
. 10.- YcraBa MOY "COIII" c.fraH;

11.ITonoxxeHust 0 JOMOJHUTEIBHON 0011e00pa30BaTeIbHON 00IIepa3BUBAIOIICH TPOTpaMMe

«Teiarora JIonoJHUTeNpHoro oopazosanus» MOY «COLI» c. Aran ot 24.05.2018r.
13.ITonoxeHus 0 JONOJHUTENBHOM 00111e00pa3oBaTeIbHOM 001Iepa3BUBAIOIIEH MTporpamMMe «Iegarora

JOTIOTHUTEIBHOTO 06pazoBanus» MOVY «COILl» c. fran , ot 28.05.2018 1.
14. ®enepanbabiM 3ak0HOM PD o1 27.07.2006 1. Ne 152-D3 «O nepcoHaNbHBIX JaHHBIXY;
15. IIpukazom MunuctepcrBa npocsemenust PO ot 27 urons 2022 roga Ne 629 «O6
YTBEPKJCHUHU TOPsI/IKa OPraHN3aluK U OCYIIECTBICHU 00pa30BaTEIbHOM AEATEIbHOCTH IO

JOIIOJITHUTCIIbHBIM 06H_ICO6p8.30BaTeJ'IBHBIM ImporpamMmmam».



[Iporpamma ecTecTBEHHOHAYYHOH HaNpaBlIEHHOCTH, IPEeJHA3HAYCHA I 00ydeHus ydamuxcs 8-9
knaccoB (14-16 ner). [Ipunumarorcst Bee kemaromue. Cpok peausanuu nporpaMmsl - 1 rox -68

YqacCoB.

AKTyaJIbHOCTh MpPOTpaMMbl 3aKJIIOYAETCSl B MHTEpece oOydarolmuxcs K yriayOleHHI0 3HaHWM
Marepuaia, U3y4aeMoro B ILIKOJIbHOM Kypce, JUIsl IOHMMaHHUS OCHOBHBIX IOJIOKEHMM XHMHHU BO
BCEM MHOTro00pa3suM XUMHUYECKUX SBICHHA ¥ IIUPOKOM JWANa30HE YPOBHEW XHUMHUYECKHX

MPOLIECCOB.

[legarornueckass 11€1€CO00Pa3HOCTh MPOrPaMMbl  3aKJIIOYAeTCsl B MHTEpPECE YUYEHUKOB K
yrayOJIeHHOMY H3Y4YeHMIO XHMUU M OTIPaHMYEHHOE KOJMYECTBO YacOB Ha H3Y4YEHHE HTOrO
IpeaMeTa B IIKOJIbHON MPOrpaMMe — BOT MIPOTUBOPEUHE, KOTOPOE MOKHO Pa3pellnTh Ha 3aHITUAX
OMOJIOTMYECKOro Kpykka. VIMEHHO B pamMKax JOMOJHUTEILHOTr0 0Opa3oBaHMs BO3MOXHO Ooiee
riy0oKoe u3ydeHHe Marepualia, KOTOpO€ MO3BOJUT pa3peliuTh 3TO MpoTuBopeure. B pamkax
KPY’KKOBOM  pabOThl BO3MOXHO (OPMHUPOBAHHME YCTOMYMBBIX HABBIKOB  HCIIOJIb30BAHUSA
TEOPETUYECKUX 3HAHUW JJIs pelleHHs] MpaKTUYeCKUX 3aJad pasHoro ypoBHS. Pacmupsiercs
Kpyro3op, pa3BHUBalOTCd KOMMYHHKAaTHBHBIE KauecTBa JMYHOCTH, U KaK pe3yJbTaT — y4acTHE B
OJINMIIMAZAX, OWOJIOTMYECKUX KOHKypcax pa3HOTO YpOBHS, Hay4dHO-HCCIEAO0BATEIbCKUX

KOH(EPEHITUX.

dopma oOydeHus: oyHas. B cutyanmm snunemMun, pexxuMa CaMOU30JISIIIMN KapaHTHHA, MOPO3HBIX
THEW ydJamuMcst IPEI0CTaBISETCS BO3MOKHOCTh 00YyUaThCs 10 MPOTpaMMe TUCTAHITUOHHO.
®opMbI OpraHu3anuu 00pa3oBaTEIBHOTO MPOoIecca

- KOJUICKTUBHBIE (JICKIHsI, Oecena, TMCKYCCHsl, MO3rOBOM HITYpM, OOBSCHEHHE U T.I1.);

- rpymmoBbie (0OcykIeHne MpoOJeMbl B TPYIaX, pEHICHUE 3aa4 B Mapax M T.I1.);

- UHAMBHyaJbHbIC (MHIUBUAYaIbHASI KOHCYJIBTAIUS, TECTUPOBAHUE H JIP).

N3yueHne KaXaoro paszena HAYMHACTCS C JICKIUU, KOTOpas COMPOBOXIACTCS JIEMOHCTPALUCH
HaTJISIHBIX MaTepuasioB. B KOHIlEe pa3ziena cHavyalla WHIMBHIYaIbHO BBITIOJHSFOTCS TECTHI, IO

pe3yilbTaTaM BbIIIOJIHCHUA PA3JIMYHBIX BAapUAHTOB KNMog NpoOBOAATCA HMHAWBUAYAJIBHBIC

KOHCYJIbTallhU.

Pexum 3ansatuit B coorsercteun ¢ CanlluHom 1.2.3685-21 3ansaTus B rpynne npoxonsir 1 pas B
Hezenmo 1o 2 yaca (2 Jaca B Hezenmo). [IponomkurtensHocTs 3aHsATHA 40 MUHYT, IEPEPBIB MEXTY

3aHATHAMH 10 MUHYT.

PABOYAS TIIPOTPAMMA kpyxkka 1o XuMuu a1 8-9 KjJaccoB € HUCMOJIb30BaHUEM

OGOpy,Z[OBaHI/IH HEHTpa «Touka pocTa»

B O6yquI/II/I XUMHHM OOJIBIIIOE 3HAYCHUE HMEET SKCIICPUMCHT. AHaJ'II/ISI/Ipy'H PE3YIbTAaThI
HpOBe,Z[éHHBIX OIBITOB, YyYalluecHd Y6C)KI[aIOTCH B TOM, 4YTO T€ WIM HWHBIC TCOPCTUYCCKUC
NpEACTaBJICHUA  COOTBCTCTBYHOT HWJIM HNPOTUBOPCHAT PCAIbBHOCTH. Tonbko OCYHICCTBJIAA

XUMUYECKUN DKCIIEPUMEHT MOKHO IIPOBEPUTH JOCTOBEPHOCTH IIPOTHO30B, CHCJIAHHBIX Ha



OCHOBaHMHM TeopuH. B mponecce skcnepUMEHTaIbHONW pPAOOTHI ydaliuecs: NMpUOOPETAIOT OIBIT
MO3HAHUS PEATHHOCTH, SBJISIFOIIUIICS BaKHBIM 3TAarioM (pOpMUPOBAHUS Y HUX YOEXKIECHHUH, KOTOPHIE,
B CBOIO O4Yepe[b, COCTAaBISAIOT OCHOBY HAy4HOTO MHUpPOBO33peHus. Buenpenue obGopynoBaHus
nudpoBoii saboparopun IeHTpa «Touka pocTa» MO3BOJMT KAadeCTBEHHO HM3MEHHUTH MPOIECC
oOyyennss xuMuH. KOJIMYECTBEHHbIE JKCIIEPHUMEHTHI TIO3BOJIAT  IOJIy4aTh JIOCTOBEPHYIO
WHPOPMAIMIO O NMPOTEKAHWU TEX WJIM MHBIX XMMHUYECKUX IpoIieccax, O CBOHWCTBax BemiecTB. Ha
OCHOBE IOJIYYE€HHBIX SKCIIEPUMEHTAJIbHBIX JAHHBIX 00ydaeMble CMOI'YT CaMOCTOSITEIbHO JIENaTh
BBIBOJIBI, O00OOINATh PE3ydbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO Oyzaer

CII0COOCTBOBATH ITOBBIIIICHHUIO MOTUBalIM1 O6y‘IGHI/I$I IIKOJIBHHUKOB.

Jlns u3ydeHus: mpeaMeTa «XUMHUS» Ha 3Talle OCHOBHOTO 00IIero obpa3oBaHus OTBOAMTCA 68
yacoB: 8-9 kmacc —68 yacos;

Jlannast oOpa3oBareibHas MporpaMma o00€CleYrnBacT YCBOCHHME YUYAIIMMHUCSH BaXXHEHIIHX
XMMHMUYECKHUX 3aKOHOB, TEOPUM U MOHATHH; (GOpMUpYET MpeACTaBICHHE O PO XUMHHU B
OKPY)KaIOHIeM MI/Ipe 1 XU3HHU 4YCJIOBCKA. HpI/I 9TOM OCHOBHOC BHHMAHHEC YJICJ'IHCTCH CYHIHOCTI/I
XUMHUYCCKUX peaKHI/Iﬁ 1 METOdaM UXx OCYI]_[eCTBJ'IeHI/IfL

O,ZIHI/IM N3 OCHOBHBIX HpI/IHI_[I/IHOB HOCTpOGHI/ISI HpOFpaMMI)I SABIIACTCA HpI/IHHI/IH }IOCTyHHOCTI/I.
3KCHepI/IMeHTaJ'II)HI)Ie JaHHBIC, HOHy‘IeHHBIe y‘IaH_[I/IMI/ICﬂ HpI/I BBIIIOJTHCHUN KOJINMYCCTBCHHBIX
OITIBITOB, IIO3BOJIAIOT yan]_[I/IMCSI CaMOCTOATCIBHO [J€JIaTh BBIBO/BI, BBISABIATH BaKOHOMepHOCTI/I.
[Toxxoabl, 3aI0KEHHBIC B COJEPYKAHHE MPOTPaMMbl Kypca, CO3Jal0T HEOOXOAUMBIC YCIIOBHUS IS
CHCTEMHOTO YCBOCHHS YYaIIMMHUCS OCHOB HAayKW, Ui OOECHCUCHHMsS pa3BHBAIOMICTO M
BOCIMTBHIBAIONIETO BO3JCHCTBHS OOydYCHHMS Ha JIMYHOCTH ydarierocs. DopMupyeMblec 3HAHHS
JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEKICHHH IIKOJbHHKA, IIEHTPAJIbHBIM SAPOM €r0 HaydHOTO

MHUPOBO33PCHUSI.

Ha 6a3e nentpa «Touka pocra» odecredrBacTCs peaan3alys 00pa3oBaTeIbHbIX POrpaMM
€CTECTBCHHOHAYYHOM M TEXHOJIOTMYECKOM HAIPaBICHHOCTEH, pa3pabOTaHHbBIX B COOTBETCTBUHU
¢ TpeOOBAHUSIMHM 3aKOHOAATEILCTBA B chepe 0Opa3oBaHMsI M CYIETOM PEKOMEH Al
denepalibHOTO OIepaTopa yUeOHOTo MpeaMeTa « XUMUS.

OO0pa3zoBaresbHas IPOrpaMMa MO3BOJISIET HHTEIPUPOBATh PeaTr3yeMbIe MOIX0bI,CTPYKTYPY U
CoJIepKaHKe MIPHU OPraHU3aluu 00ydYeHUsI XUMUHU B 8—9 Kiiaccax, BRICTPOCHHOM Ha 0ase J1r000ro
U3 JIOCTYIHBIX Y4eOHO-MeToqrnuecKux KomuiekcoB (YMK).

Hcnonn3oBanue O60py,I[OBaHI/I$I «Touka pocTa» Ipu peain3allin JJaHHOU OIlno3Boser cOo31aThb

YCJIOBUA:
D U paCIIUPCHUA COACPIKAHUSA HIKOJBbHOTO XUMHUYCCKOT'O O6pa30BaHI/I$I;
|:| HJIA IOBBIIICHU A MO3HaBaTEIbHOMU AKTUBHOCTHU 06yqa}01111/1xc;1 B

€CTeCTBEHHOHAYYHOI obnacTu;
0 ns passutus  nmunoctw  peGéHka B mpolecce  oOydeHHs — XHMHM, — €ro

CHOCO6HOCTCI>1, (I)OpMI/IpOBaHI/IH " YAOBJICTBOPCHUA COIUAJIBHO 3Ha‘-II/IMBIX|:| HHTCPECOB U

MoTpeOHOCTEH;
O JUIs pabOThI ¢ OJTAPEHHBIMU IIIKOJIBHUKAMU, OPraHU3allMd WX Pa3BUTHS B Pa3IHUHBIX
oOnacTsix 00pa30BaTeNIbHOM, TBOpUECKO nesrenbHoCcTh. Hean nzanaun 0

1. Peanusanus OCHOBHBIX O0OIIE0OPA30BATENBHBIX MPOTPAMM IO Y4EOHBIM IpPEAMETAM

€CTCCTBEHHOHAyYHON HANPABICHHOCTH, B TOM YHCIE€ B paMKaX BHEYPOYHOHI



JEeATeTbHOCTH 00yJaroIuXxcs;

2. BBCACHHUEC COBPEMCHHBIX CpPCIACTB O6y‘-IeHI/I$I U BOCHUTAHUA IJId U3YYCHHA (B TOM YHCIIC
9KCIEPUMEHTAJIBLHOTO0) AUCLUUILUINH (MOJyJ1€H)eCTECTBEHHOHAYYHON HAIPaBIEHHOCTH IIPU
peanu3aii OCHOBHBIX 00111€00pa30BaTeIbHbIX porpamm u
JIOTIOJTHUTEIBHBIX 00I1e00pa30BaTe/IbHBIX MPOrpaMM, B TOM YHCIE JUIS PACIIMPCHUS

coJiepaHus yaeOHOro npeamera « XuMus.

3. BOBJIEYEHHME YHAIMXCS B IPOEKTHYIO JEATEIHLHOCTD.

[IpodunbHenii  KoMIuleKT oOopynmoBanust 1ieHTpa «Todka pocra» oOecriednBaeT
3pPEeKTHBHOE AOCTIKEHHE O00Pa30BaTENBHBIX PE3YIHTATOB OOYUYAIOMIMMHUCS 1O IPOTrpaMMam
€CTeCTBEHHOHAYYHOH HAINpPaBICHHOCTH, BO3MOXXHOCTh YIIIyOJIEHHOTO W3Yy4EHHS OTICITBHBIX
IpeIMeTOB, B TOM dHCIe JUis  (OPMHPOBAHUS  M300pETATENbCKOTO,  KPEaTUBHOTO,
KPUTHYECKOTO MBIIUICHHS, Pa3BUTHS (DYHKIMOHAIBFHOW TPAMOTHOCTH y OOYYarOIIUXCS, B TOM
YHUCJIE €CTECTBEHHOHAYYHOU M MaTEMaTH4ECKOM.

DKCIIEpUMEHT SBIISICTCS ICTOYHUKOM 3HAHUH U KPUTEPUEM MX HCTUHHOCTH BHayKe.
Konrnenmust coBpeMeHHOT0 00pa3oBaHUs MOJPAa3yMEBaET, YTO B YI€OHOM IKCIIEPUMEHTE

BEIYIIYIO pPOJb JOJDKEH 3aHATh CaMOCTOSTEIbHBIN
MCCIIEIOBATENILCKUH YUSHHUECKUI SKCIIEPUMEHT.

CoBpeMeHHbIE IKCTIEPUMEHTAIBHBIC UCCIICAOBAHMS TI0 XUMHUU yXKe TPYTHO MPEICTaBUTh 0e3
UCIOJb30BAHUS HE TOJIBKO AaHAJOrOBBIX, HO U LUQPOBBIX H3MEPUTENbHBIX NpuOOpoB. B
®denepansaoM ['ocynapctBeHHOM O6pazoBatenbHOMCrangapte (PI'OC) npomnucano, 4To OJHAM
U3 YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBHHA, NPUOOPETAaeMbIX YUYaIlMMUCS, JOJDKHO CTaTh YMEHHE
«IIPOBEJICHUSI OIBITOB, MPOCTHIX 3KCIIEPUMEHTAIBHBIX HCCIIEAOBAHHUM, NMPSAMBIX U KOCBEHHBIX
M3MEPEHUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX U3MEPUTENIBHBIX IPUOOPOBY. Y UeOHBII
SKCIEPUMEHT IO XMMHH, NPOBOAMMBIA Ha TPaJUIMOHHOM OOOpYAOBaHUH, 0€3 IMPUMEHEHUS
nuGpOBBIX J1a0OpaToOpuii, HE MOXKET I03BOJIUTh B IIOJHOM Mepe pEUIMTh BCE 3aJayd B

COBpeMeHHOﬁ IIKOJIC. DTO CBSA3aHO C PAOOMIIPUYINH:

TPpaJUIINOHHOC HIKOJBbHOC O60py,Z[OBaHI/Ie H3-3a OTpaHUYCHHUA TCXHHUYCCKHUX BO3MOJKHOCTEH HE
IIO3BOJIACT IIPOBOJAUTH MHOTHUE KOJIMYCCTBECHHBIC UCCIICAOBAHU A,

JJIUTCIIbHOCTE IPOBCACHHA XHMHUYCCKUX I/ICCJ'IGI[OBaHI/Iﬁ HE BCCria COIIaCyeTrcsa C

JIMTCIBbHOCTBIO y‘Ie6HBIX 3aH${TI/II71;

BO3MOXHOCTb IPOBCACHUA MHOI'UX I/ICCJ'IGI[OBaHI/Iﬁ OI'paHNYIUBACTCA Tpe60BaHI/I$IMI/I TCXHHUKHU
0€30I1aCHOCTH U Ap.

]_II/I(I)pOBaH na60paTopH51 INOJIHOCTBIO MCHACT MCTOAUKY u COICpIKaHNC
3KCHepHMeHTaHLHOﬁ ACATCIIbBHOCTU U PCHIACT BBIHICTICPCUUCIICHHBIC HpO6JICMBI. ]_UI/IpOKI/Iﬁ
CIICKTp HJAaTYUKOB IIO3BOJCT Yy4dalllUMCA 3HAKOMHUTBCA C TIIapaMeTpaMu XHUMHUYCCKOTO
OKCIICPUMCHTA HC TOJILKO Ha KAa4Y€CTBCHHOM, HO M Ha KOJIMUCCTBCHHOM YPOBHC. L[I/I(i)pOBa}I
na6opaTopI/m MO3BOJIAET BECTU JJIUTEIbHBIN SKCIICPUMCHT  JAXKC B  OTCYTCTBUC
OKCIICPUMCHTATOPA, a4 4aCTOTa HUX HBMCpCHHﬁ HCMMOABJIACTHA YCIIOBECYCCKOMY BOCHpI/IHTI/IIO.B
nponecce (I)OpMI/IpOBaHI/IH OKCIICPUMCHTAJIbHBIX YMCHI/Iﬁ YUYCHHUK 06yqaeTc;1 MMpEaACTaBJIATh

I/IH(bOpMaI_[I/IIO 00 HUCCICIOBAaHUU B LICTI:IpéX BUaax:

B Bep6aJ'ILHOMZ ONHCHIBATH JKCICPUMCHT, CO31aBaTh CIIOBECHYKO MOJCJIb 3KCIICPUMCHTA,

(I)I/IKCI/IpOBaTL BHUMAHHEC HA U3MEPACMbBIX BCIIMINHAX, TCPMHUHOJIOTHUH;

B TAOJMYHOM: 3aMOJHATH TaOJIMIIbI JAHHBIX, JEKAIUX B OCHOBE MOCTPOCHUATPagUKOB (TIpH



5TOM y ydammuxcs BosHukaeT mepsuunoel] mpencraBnenne omaciuTabax BEJIMYHUH);

B rpaduyeckoM: CTpOUTh TpadyKH 10 TAOIMYHBIM JaHHBIM, YTO JAET BO3MOXKHOCTH MEPEXoaa
K BBIIBIDKEHHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXIYy BEIMYMHAMHU (IIPU 3TOM YUUTEIh
MOKa3bIBAET NPEUMYILECTBO B BU3yAJIN3allMU 3aBUCUMOCTEH MEXKy BEITMUNHAMH, HATJISITHOCTh
U MHOTOMEPHOCTb);

B BHUAEC MaTeMaTHYECKUX YpaBHEHWI: [aBaTb MaTeMaTHYECKOE OIHCAHHE B3aWMOCBS3ZH
BEJIMYNH, MATEMATHYECKOES 0000IIICHHE.

[lepexox OT KakJOTO dTara MpeAcTaBIeHUs] HHPOPMALUY 3aHUMACTIOBOJIBHO OOJBIION
MIPOMEXYTOK BpeMeHH. B 7—~8 kiaccax 3TOT mporecc HE0OX0AuM, HO B CTapLIMX Kiaccax
MOXXHO OBbLIO OBl 3TO BpeMs MOTPATUTh Ha pelieHHe Oojiee BaKHBIX 3aj1ad. B aTom miane
u(pPOBBIE JTAOOPATOPUU CYHIECTBEHHO HSKOHOMST BpeMs. JTO BpeMsl MOXKHO TOTPATHUThH
cormaciHo ®I'OC Ha ¢dopMUpOBaHHE HCCIENOBATENIbCKUX YMEHHUH Yydaluxcs, KOTOpbIe
BBIPAXKAIOTCS B CIEAYIOIIUX TEHCTBUAX:

- oTpeziesieHne MpoOIEMBlI;
MOCTAaHOBKA MCCIIEIOBATEIILCKOM 3a1a4H;
ITaHUPOBAHUC PCIICHUS 3a/1a4H,

MOCTPOEHUE MOJIETIEN;

O o o d

BBIIBUKCHUC FI/IHOTCS;D OKCIICpUMCHTAJIbHAA IMPOBEPKA TUIIOTE3; D aHaJIN3JaHHbIX

AKCIIEPUMEHTOB WM HAOIOICHHI;

0 (hopmynupoBaHue BHIBOJIOB.



1. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
Kkpyxka «3anumareabHass XUMUSA» pis 8-9 kinaccoB ¢ ncnoib30BaHueM
obopynoBanus nentpa «Touka pocTra» ¢ onucaHueM YHHBEPCAJIbHbBIX

y‘leﬁHBlX ﬂeﬁCTBHﬁ, JOCTHTACMBbIX 06y‘lalOIIII/IMI/ICﬂ
JIMYHOCTHBIE pe3yJbTaThbl

OOyuaromuiicst TOIYIUT BO3MOKHOCTD Uil (POPMHPOBAHUS CIEAYIOIINX THIHOCTHBIX Y Y /I:
OTIpe/ie/IeHuEe MOTUBALIMU U3Y4YEHUs yueOHOTO MaTepuara;

[] OUCHMBAHHME YCBAHBACMOTO y4eOHOTO MaTepualia, UCXOJs U3 COUUAIBHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

-

TIOBBIIICHUE CBOCTO O6p330BaT€J'II>HOFO YPOBHA U YPOBHA 'OTOBHOCTU KU3YYCHHIO OCHOBHBIX

HUCTOPHUYCCKUX CO6I>ITI/H71, CBA3aHHBIX C Pa3BUTUCM XUMUU U O6HI€CTB3;

|:| 3HAHHUC IIpaBUJI IOBECACHU B HPGSBBIqaﬁHBIX CUTyalusiX;

[0 omneHuBaHue cOIMANbHOM 3HAYUMOCTH TpodeccHii, CBA3aHHBIX C XUMHUEH, O snanenue
MpaBUJIaMH 0€301acHOro OOpalleHus] ¢ XUMHUYECKUMH BEIIECTBAMH M 000PYAOBAHUEM,

MIPOSIBJIEHUE IKOJOTMYECKOMN KYJIbTYPBHI.

MetanpeaMeTHble pe3yJbTaThl

Pecynamuesnvie

OO0yuaromuiicst MOJIy4UT BO3MOXKHOCTD I (POPMUPOBAHUS CISAYIONINX PEryasaTUBHBIX Y Y /1:

7] menenojaraHue, BKIOYas MOCTAHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHne MPAKTHYECKOW 3a/1a4n
B MMO3HABATEIBHYIO, CAMOCTOSITEIIBHBIN aHaIN3 YCJIOBUH JHOCTIKCHHS IIEJM HA OCHOBE yuéTa
BBIJICJICHHBIX yYYUTEIEM OPHEHTHPOB JICHCTBHS B HOBOM y4eOHOM Marepuale; IIaHUpOBaHUE
IyTH JIOCTHKEHHS 1EJICH;YCTAaHOBJICHHUE 1IEJIEBBIX PHOPHUTETOB, BBIICICHUE aTbTEPHATUBHBIX
croco0o0B JOCTIKEHHMS 1IeTT U BIOOP Hanbosee 3 peKkTuBHOTO crioco0a;

? YMEHHUE CaMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABJIATh UM;YMCHUE

~] IPMHUMATh PELIEHHs B IPOOJIEMHOM CUTYyalluy;

7] mocTaHOBKa ~ y4eOHBIX  3ajJa4, COCTaBJICHHME  IUIaHA W TOCJICIOBaTEILHOCTH

JIeHCTBUIA;

| opranmsanus pabodyero MecTa IpH BBIIOJHEHUH XUMHYECKOTO SKcriepuMentTa; U
MIPOTHO3UPOBAHUE PE3YIHTATOB 00YUEHUS, OIICHUBAHUE YCBOCHHOIO MaTepualia, OleHKa
Ka4yecTBa U YPOBHsI MMOJIY4CHHBIX 3HAHWH, KOPPEKIUS TUIaHa U croco0a JCHCTBYS IPpH
HEOOXOIUMOCTH.

Ilo3nasamenvivie

OO6yyaromuiics MOJIY4YHUT BO3MO’KHOCTh s pOopMUPOBaHUS (1% 011170'¢

Mo3HaBaTeNnbHBIX Y Y /I:

|:| IIOMCK M BBIACJIICHUC I/IH(bOpMaL[I/II/I;

[] aHaniu3 yclnoBuii U TpebGOBaHuMiA 3a1a4u, BEIOOD, COMOCTABIIEHUE U 00OCHOBaHUECTIOCO0A

pelieHus 3a1a4u;



BbIOOp Hamnboisiee F3PPEKTUBHBIX CIIOCOOOB PELICHUS 33a[Jaud B 3aBUCUMOCTH OTKOHKPETHBIX

YCIIOBHI;

O seiaewkenne n 060CHOBaHME THIIOTE3BI, BHIOOp crocoba eé mposepku; L camocrosrensHoe
CO3/[aHHE AJITOPUTMA AEATEIbHOCTHU IIPU PELLIEHUH POOIEM TBOPUECKOTO U IOUCKOBOTO
Xapakrepa;

YMEHHUS XapaKTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOMCTBAM; OMKUChIBAHUE CBONCTB!

TBépILI)IX, KUAKUX, F33006paBHI)IX BCHICCTB, BBIACICHUC NXCYIICCTBCHHBIX ITPU3HAKOB,

M300pakeHNe COCTaBa MPOCTEHIINX BEUIECTB C MOMOUIBI0 XUMHUYECKUX (POPMYJT M CYIIHOCTH

[] XUMHIECKHX peakiuii ¢ MOMOIIBI0 XMMHMYECKHX ypaBHeHuil; [ mnposenenue
HaOIro1eHU, OIIMCaHue IIPU3HAKOB U yCIOBHHU TE€UEHUs
XUMUYECKUX PEAKIUH, BBIIIOJIHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAIN3a
HaOJII0/IEHUH 3a SKCIIEPUMEHTOM, pellIeHue 3aay, OJy4eHHe XUMHUECKON NHPOpMaIuu 13

Pa3IMIHBIX UCTOYHUKOB,

YMEHHUEC OPTraHU30BbIBATH UCCIICAOBAHUEC C LICJIBIO ITPOBEPKHU 'MIIOTES;

YMCHHUEC ICJIaTh YMO3aKIHOYCHUA (I/IH}IYKTI/IBHOG u 110 aHaJ'IOFI/II/I) U BBIBOJbI, D YMCHHUE
D O0O0BEKTUBHO OIICHUBATH I/IH(l)OpMaHI/IIO 0 BCHIECCTBaX U XUMHUUYCCKUX MMPOHECCAX, KPUTUYCCKHU

OTHOCHUTBCS K TICEBIOHAYYHON MHPOPMAIHH.

Kommynuxamuenwie

OO6yuaromuiics MOJTYYUT BO3MO>XHOCTh JUTSE dbopmupoBaHus CJIETYIOIIHNX

KOMMYHUKATUBHBIX Y'Y /I:

O IIOJIHOE€ Y TOYHOC BBIPAXKCHHUE CBOUX MBICIIEH B COOTBETCTBHU C 3ajladaMi U YCIIOBUAMU
KOMMYHHKaIIUH;
D AZICKBATHOEC MCIIOJB30BAaHUEC PEUYCBBIX CPCACTB AJIA YUaCTHUA B AUCKYCCUU U apryMEHTAIUU

CcBOECH mO3uIMH, YMCHHE IIPCACTABIATH KOHKPETHOC COACPIKAHUE C COO6HICHI/ICM €ro B

MMMCBMEHHOM U yCcTHOH dopme,
O ompeseNieHne CrnocoO0B B3aMMOJCHCTBHS, COTPYAHMYECTBO B TOHMCKE M cOope

HH(bopMauHH;D

OTIpENICIICHUuE CIOCOO0B B3aUMOJICHCTBUS, COTPYAHUYECTBO B IMOHMCKE M cOOpe WH(pOpMaIuy,
ydyacTHE B JWajiore, IUIAHUPOBaHHWE OOIUX CMOCOO0B pabOThl, MPOSBICHUE YBAKUTEIHHOTO
OTHONICHUS K JPYTMM Y4YalluMCS;, OINUCAHUE COJAEP)KAHMS BBITMOTHIEMBIX NEHCTBUN C IIENBIO
OPUEHTUPOBKH B TIPEIMETHO- MPAKTUIECKON NEATENbHOCTH; YMEHUS YUUTHIBATh pa3Hble MHEHUS U
CTPEMUTHCS KKOOPIAWHAIIUU PA3TUYHBIX MO3UIIUN B COTPYAHUUECTBE;

O (I)OpMy.]'II/IpOBaTI) COOCTBEHHOE€ MHEHHE U MO3NLHUI0, APIr'YMCHTUPOBATH U
KOOPAWHUPOBATH e€ ¢ MO3ULUIMU HapTHépOB B COTPYAHUYCCTBC IIpU BBIpa60TKC 06IJ_ICFO

peuicHuAd B COBMECTHOI ACATCIBHOCTH,

D OCYIICCTBJIATDH B3aMMHBIN KOHTPOJIb U OKAa3bIBATb B COTPYAHHUYCCTBC HeO6XOI[I/IMy10
B3aMMOIIOMOIIIb,

O TUTAHUPOBATH OOIIKE CIIOCOOBI PabOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY



NeWicTBUH MapTHEPA, yMETh yOeXK1aTh;

O HCIOJIb30BaTh a/IEKBATHBIE 3BIKOBBIE CPEJACTBA JUIsl OTOOPAaKEHUSI CBOUX YYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEH; 0TOOpakaTh B peun (OmucaHue, 0ObICHEHHE) CO/Aep)KaHUe
COBEpILIAEMBIX JICHCTBHIA, Kak B (OpME TIPOMKOW COIMAIM3MPOBAHHOW peud, Tak M B (opme

BHYTPEHHEU peuu;

O pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHIIUIO, UCIIOJIB3Yysl CPEACTBA YCTHOU U
IIMCbMEHHOM KOMMYHHUKalluM T1pu paboTe C TeKCTaMu Yy4yeOHHMKa U JONOJHUTEIbHOU
JUTEPaTypoi, CHpaBOUYHBIMU TaOIULAMH, IPOSBISITH T'OTOBHOCTh K YBaXEHUIO HWHON TOYKHU

3peHus Ipu 0OCYKIEHUH Pe3yJbTaTOB BHIIOJIHEHHON paOOTHI.

IIpeomemuule pe3yibmamol

OOyuyaromuiicss Hay4YuTcs:

OnpuMeHsTh OCHOBHBEIE METOIBI MMO3HAHUSA: HaOJII0JIcHHE,
U3MEPEHHE, IKCTICPUMEHT;

|:| ONMNCKHIBATHL CBOICTBA TBép)II)IX, KHUIKUX, 1"33006paSHI)IX BCIICCTB, BBIACIIAA HUXCYHICCTBCHHBIC

MIPU3HAKY;
[] PACKPLIBATE CMBICI 3aKOH COXPaHEHHUS MaCCHI BEIIECTE, ATOMHO-MOJICKYJISIPHONTEOPUH;

O

Opaznuvarh xumMudeckue U GU3NIECKHUE SIBJICHUS,
[0 Ha3pIBaTh MPHU3HAKU U YCIOBUS MPOTEKAHUS XUMHUUECKHUX PEeaKInii;co0I0aaTh
Onpasuna GesomacHoil paGoThl IPU HPOBEICHMH OIBITOB; I10Jb30BaThca [

1abopaTopHBIM 000PYIOBAHUEM U TTOCY/IOH;
MOJIy4aTh, cobuparb razoo0pa3Hbie BElIECTBA u pacro3HaBaTh Ux;
[]XAPaKTepu30BaTh (usnyeckue U XMMUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB

HCOPraHu4CCKUX COGEHHGHHﬁ,

OnpoBoauTh  ONBITHI, MOJTBEPIKIAIOIIINE XUMHYECKHE CBOMCTBa M3Y4YEHHBIX

KJIACCOB HEOPTaHUYECKUX BEILECTB;

DpaCKpLIBaTL CMBICIT MMOHATUSA «pacTBOPY, BBIYHCISATH MacCOBYIO JIOJIFO

pacTBOPEHHOTO BEIIECTBA B PaCTBOPE,

DFOTOBI/ITL pacTBOpbl C  OMNpPENEIEHHOW MAacCOBOM J0JIEM PpacTBOPEHHOTO  BELIECTBA;
XapaKTepU30BaTh 3aBUCUMOCTh (DM3MUECKUX CBOMCTB BELIECTB OT THIIA

KPUCTAJUIMYECKOMN PEIIETKH,

OonpenensiTe BUA XMMUYECKOM CBSI3M B HEOPraHUYECKUX COCTUHEHUSX;

[JPacKpbIBaTh OCHOBHBIC MOJIOKCHUSI TCOPUH DIICKTPOIUTUYCCKON AMCCOLMALMH, COCTABIATH

YPABHEHUS DIIEKTPOJIUTHYECKOW IUCCOLMALMU KUCIIOT, IIEIOYEH, COJIEM U peakUuid MOHHOIO

oOMeHa;

PaCKpbIBaTh CYITHOCTDH OKHCIIUTCIIBbHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ, ONpCACIATb
OKHCIIUTECIIb 1 BOCCTAHOBUTCIIb,

D COCTaBJIATH YPABHCHUS OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;HaBLIBaTB



(axTOpHI, BIUAIONINE HA CKOPOCTh XUMHUECKON PEaKIiH;
XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOEHHEM U CBOICTBaMU

HEMCTAJIOB U MCTAJIJIOB,
DHpOBOI{I/ITI) OIIBITHI IO MOJIYYCHUIO U U3YYCHUIO XUMHUYCCKUX CBOICTB Pa3JIMYHBIXBCIICCTB,

rPaMOTHO 00OpaIaThCs C BEMIECTBAMHU B IOBCETHEBHOM JKH3HHU.

Bﬁyqamumﬁm MOJIYYMT BO3MOKHOCTD HAYYUTHLCH:

O

DBI)I)IBI/IFaTB " MPOBEPATH SKCIICPUMCHTAIIBHO I'MIIOTE3bI O XUMHUYCCKUX CBOMCTBaX BC€IICCTB Ha
OCHOBC X COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaTb B XUMHUUYCCKUE PCAKIINU, O XapaKTEpeC

Y MPOJIYKTaX Pa3IMYHBIX XUMHUYECKUX PEAKIIHI;

XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABJIMBATH MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,
DCOCT'ZLB.]'IS[TB MOJICKYJIIAPHBIC W TIIOJIHBIC HOHHBIC YpPaBHCHHA 110 COKpaHIéHHI)IM NOHHBIM
YpaBHEHUSM;
DHpOFHOSI/IpOBaTB CHOCOOHOCTD BCHICCTBA NPOABIIATE OKUCIUTCIBHBIC UM BOCCTAHOBUTCIILHBIC
CBOMCTBA C YUETOM CTETIEHEH OKHUCIICHUS SJIEMEHTOB, BXOISIIUX B €r0 COCTAaB;

BBIJIBUTATh U TPOBEPSTH JKCIIEPUMEHTAJIBHO TUIIOTE3bI 0  pe3yinbTarax
BO3JICHCTBUSI pa3TUYHbIX (AKTOPOB Ha U3MEHEHHE CKOPOCTH XMMUUECKON peaKlMU;UCII0JIb30BaTh

NpUOOpETEHHBIE 3HAHUS JUIS  DKOJIOTUYECKH TPaMOTHOTO

O

MOBEJICHHSI B OKPYXKAIOIIEH cperie;
[Oucronb3oBaTh TPUOOPETEHHBIC KIIOYEBBIC KOMIICTCHIIMM IIPH BBITIOJHCHUH TIPOCKTOB U
peleHN Y4eOHO-UCCIIEOBATEILCKUX 3a/1a4 10 M3YYECHHUIO CBOWCTB, CHOCOOOB MOJYYCHUS U
pacro3HaBaHMsI BEIIECTB;
00BEKTHBHO OIICHUBATh MH(OPMAIMIO O BEIIECTBAX W XUMHUYECKUX IPOIIECccax; OCO3HABAThH
3HaYCHUE TEOPETHUYCCKUX 3HAHUH M0 XMMHUU JIJISl IPAKTUIECKON
EESITGJ'ILHOCTI/I YeII0BeKa;
O co3maBaTh MOIENM M CXEMbI JJIsl PEHICHUS Y4eOHBIX M IMMO3HABATEIbHBIX 3ajay; MOHHUMATh
[JHEOOXOAMMOCT COOMIOCHNS NIPEAIUCAHNI, PEIAraeMbIX B

HHCTPYKIUAX IO UCIIOJIB30BAHUTO JICKAPCTB, CPCACTB OBITOBOM XHMUH H Ap.

O COJEPXAHME ITPOI'PAMMBI kpyxka «3anumareabHas XUMMUSA» s 8-9 kinaccos (68
4acoB) C MCIIOJIb30BaHUEM 000pynoBaHMs LU poBoii taboparopun «Touka pocta»

Pazgen 1 Xumuueckas 1a6oparopusi(4 yaca)

ITpaBuna TeXHUKH GE€30MACHOCTH MIPH MIPOBEACHUH MCCIIEIOBAHNMN, MEJUIIMHCKUE allTeUKH
NepBOI MOMOIIM B KaOMHETe XUMHUH. THCTpYKTaXK 10 TeXHUKE OE30MaCHOCTH.
3HAaKOMCTBO C J1a00paTOpHBIM 000PYI0BaHHEM

XpaHeHue MaTepualioB U PEaKTUBOB B XUMHUUECKOM JabopaTopun

Pazgen 2. BemecTBa, KoTOpble Hac OkpykawT 24 yaca(9 Yacos) [IpocTbien cioxHbIe



BCIICCTBA. XYUMHUYECKHE SJIEMEHTEL.

JlaGopaTopublii onbITNel. O3HaKOMIIEHHE C 00pa3liaMy MPOCTHIX U CIOKHBIXBEIIECTB.

CocraB atmocdepsl. Kucnoposa kak BaxHeHMNA KOMIIOHEHT atMocdepsl. JIabopaTopHbIii
onbITNe2«[lonmyuenue KHCIIOpOJa A3 T[EPEKUCH BOJOPO/IA,

JI0Ka3aTeJIbCTBO €0 HATMYUS».

Bona B macmtabe manersl. ®du3nueckue CBOICTBa, MapajoKChl BOJbI, CTPOCHHE BOJbI.

[lokazarenu kadectBa BOJbl. MccienoBaHue BOJbI W3 pa3HbIX HUCTOYHUKOB JlaGopaTopHbIi

onbITNe3«OrnpeienieHne BOJONPOBOIHON U AUCTUINIMPOBAHHON BOJBI»

JlabopaTopHblii onbITNe4«Oxpacka HHAUKATOPOB B HEUTpaIbHOU cpeae»

Paznen 3. SIBeHusi, mpoucxoasinue ¢ Bemecramu ( 4 yaca)

Uucteie BemectBa U cmecu. Knaccudukamus cMmeceir. CriocoObl pa3jiefieHust CMeceil: 1eicTBue
MarHuTOM, OTCTauBaHHe, PUIHTPOBAHKE, BEITAPUBAHUE, KPUCTAIUIU3AIMS, JUCTHILISAIINS
IIpakTnueckas padora Nel «HucTeie BemecTBa 1 CMeCH»

IpakTHyeckasi padora No2 « 04MCTKa BOJBI ¥ BO3AYyXa OT TBEPBIX YACTHI])

Pasnen 4. OcHoBbl 3KcHiepuMeHTATbHOM XUMuK(19 yacoB)

IIpakTHyeckasi padora Ne3 l3yueHne CBOWMCTB BEIIECTB: HarpeBaHUE BOJbI,HArPEBAHUE OKCHIA
kpemuust (1V).

IIpakTnueckasi padora Ned«3mepeHue TeMneparypbl KUIIEHUS BObI C TOMOIIBIOIATUUKA
TeMIepaTypbl U TEPMOMETPA

IIpakTuyeckas padora  NeS«Omnpenenenue TeMIepaTypbl KpHUCTAJUIU3aLNHT
BEIIECTBAY

du3nYeCKUe U XMMUYECKHE sBJICHUA. BhieneHre u norioneHre Teria — NpU3HaKXUMUYECKOM
peaKkuu.

IpakTuyeckas padora Ne6 «IK30TepMUUECKAS] PEAKIIUS

IIpakTuyeckas padora Ne7 «HI0TEpMUYUECKAs PEAKITUSD)
CKOPOCTh XMMUUYECKUX PEAKIUN. XUMUUECKUE MPEBPAILICHUSL. XUMUYECKHE

PCaKIuu. XHUMHYECKHE YPpaBHCHUS. Brimonnenue TPCHHUPOBOYHBIX YHpa)KHeHI/Iﬁ 10
COCTaBJICHHUIO ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHHﬁ. THIbl XUMHYECKUX peaKHHﬁ.HpaKTquCKaﬂ

padora Ne8»Tunbl XUMUYECKUX PEAKITUN»

Pa3nen 5. OcHoBbl pacuernoi xumuu(10 yacon)

Mouib — eauHMIIA KOJMYECTBA BemecTBa. MossipHas Macca. BeluncieHns: MIOXUMHUYECKUM
ypaBHeHUsM. 3aKOH ABorajipo. MosipHbIit 00beM ra3os.

OrtHocHTenbHAs IIOTHOCTH ra3oB. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

«HpaKTI/IKyM 110 U3YUCHUTIO CBOMCTB BEMIECTB OCHOBHEIX KJIAaCCOB HeopFaHI/I‘leCKI/IXCOe)II/IHCHI/Iﬁ

»

Pa3nen 6. OcHOBBI J1eKTpoIMTHYecKOi Auccommnanuu(11 yacos)

IIpakTnuyeckas padora Ne9 «Ouncrka Boabl OT paCTBOPUMBIX ITPUMECEN».
DNEeKTpOIUTHYECKAs: JUCCOLMALUS — [VIABHOE YCIOBHE IPOTEKAHUS PEAKINI BPacTBOPAX.
DNEKTPOIUTHYECKAsT JUCCOLUALMS KUCIIOT , IEJI0UEN U COJIEH.

IIpakTuyeckas pabora Nel0 «INEeKTPOIUTHYECKAS IUCCOLUAIIUS



IIpakTnueckas padoraNell «CunbHble U ca0bIE IEKTPOIUTHD)

IIpakTnueckas padoraNel2» BiusiHue Temneparypsl Ha AUCCOLUALIIION.

IIpakTnueckas padora Nel3 «BnusHue KOHIEHTpalMK pacTBOpPA HA JUCCOLIUALIUION»
Pemenue 9KCIIEPUMEHTAIBHBIX 3az1a4 1o TeEME «OIIEKTPOIUTHYECKAs
JUCCOLIUALIUS.

Paznen 7. [lpakTHKYM 1O M3y4eHHIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB
Heopranuveckux coennnenuii.(11 vacos) Oxcuasl: Kaaccupukams,

HOMEHKJIAaTypa, CBOMCTBA, OJIY4YE€HHE, IPUMEHEHUE.

JladopaTopublii onbIT NeS. HaGmroneHue pacTBOPHUMOCTH OKCHAOB ATFOMUHUS,HATPUS, KaJIbIUS
U MEJIM B BOJIE.

I'unpoxcunpl. OcHOBaHMS: KJIacCU(pUKAIUSA, HOMEHKIIATYpa, OJTy4YeHHE.

IMpakTuyeckas padora Nel4 « Onpenenenue PH pacTtBopoB»

IIpakTH4eckas padora Nel5  «Peakuus HEHUTpalIu3alnun B3anmopernicteue

TUAPOKCHU/IA HATPUS C COJITHOM KUCIOTOW»



YueOHO-TEMaTHUYECKHUII IIaH

Ne | Tema ypoka Koiu-Bo Te IIpaktu| @opma
/1 4acoB op Ka KOHTPOJIS
ust
Pasznen 1 Xumnueckas jga6oparopusi(4 yaca)

1 [IpaBuna TexHUKH 0€30aCHOCTHU IPU IPOBEACHUU 2 2 TECT
HCCIIEIOBAaHU, MEIUIIMHCKHUE alITEYKH MEPBOM MOMOILH B
KaOuHeTe XUMHH. IHCTPYKTaX MO TeXHUKE 0e301TacHOCTH.

2 3HaKOMCTBO C JJaOOpaTOPHBIM 000pyIOBaHUEM 2 1 1 onpoc

Paznen 2. BemecTBa, KoTopbie Hac okpyxxkaioT (10
Yacos)

3 [IpocThie 1 C10XKHBIEBELIECTBA. 2 JlabopatopHbl
Xumunueckue 3nemeHTsl. JI/O Nel.O3nakomienue ¢ W OTIBIT
o0pa31amMu MPOCTHIX U CIOKHBIX BEIIECTB.

4 CocraB atmMoc(epsl. 2 1 oTpoc
Kucnopon kak BaxHEUIIHIA KOMIIOHEHT
aTMOoC(hephl.

5 JlabopaTopHnas pabota 2 1 JlabopaTtopHu
Ne 2 «IlomyyeHue kucmopoa U3 NepeKucH BoIOPoa, ast pabora
JI0Ka3aTeJIbCTBO €r0 HATUUMSD).

6 IToxazarenu Ka4ecTBaBOIbL. 4 2 JlabGopato
HccnenoBanue BOIbIN3 pa3HbIX HCTOYHUKOB pHast
JlaboparopHas padota Ne3«Onpenenenue paborta
BOJIONIPOBOJHON U IUCTHUILTUPOBAHHOM
BoJbl» JlaboparopHas pabota Ned4 «Okpacka HHAMKATOPOB
B HEUTpaAJIBLHOU Ccpenien

Pa3nen 3. SIByieHusi, mpoucxo/simye ¢ BemecTBaMu
(8 uacos)

7 Uucrele BemecTBa ucmecH. Knaccudukanus cMmeceit. 2 TecT

8 CriocoObl paszieieHUsICMECe: 1eCTBUE MarHUTOM, 2 JlaGoparopHsl
oTcTauBaHue, GUIBTPOBAHKE, BhIIIAPUBAHNE, 1 OTIBIT
KpUCTAIIN3AIUS, TUCTUILIS IS,

9 [IpakTueckas pabora Nel «UuctbieBeliecTBa U CMECH) 2 [TpakTryeckas

pabota

10 | IIpaxTtuueckas pabora Ne2 « OunCTKaBObI M BO3AyXa OT 2 IIpaxTrueckas
TBEPABIX YACTHID) pabora

Pa3nes 4. OcHOBBI IKCTIEPUMEHTAIbHONH XUMHUU(22 yaca)

11 | IIpakTtuueckaspabora Ne3 2 2 [IpakTuu
W3yueHne CBOICTB BEIIECTB: HArPEBAHUE BOJIbI, eckas
HarpeBanue okcuaa kpeMuusa(IV). pabota

12 | Ilpaktuueckasipabora 2 2 ITpakTiu
Ned«M3mepenne TemnepaTypbl KUIIEHUS BOJbI C eckas

MIOMOIIBIO JAaTYNKATEMIIEPATYPI U TEPMOMETPA»

pabora




13 | [Ipakruueckaspabora 2 2 [TpaxTiu
Ne5«Omnpenenenneremneparypbl KpUCTAIUIM3ALUT eckas
BEII[ECTBA» pabota

14 | ®usnyeckue UXUMUYECKHE 2 2 orpoc
sIBJICHUS. Bpl/iesieHnen noriouieHue Teria— Npu3HaK
XUMHUYECKONPEAKIIUU

15 | Ilpaktuueckaspabora Ne6 2 1 1 [TpakTuy
«DK30TEepMHUUECKasl PEAKIIUS eckas

paborta

16 | IIpaktudeckaspabora Ne7 2 2 [MpaxTuueckas
«IHAOTEPMUYECKASIPEAKITUS» pabora

17 | CxopocCTh XMMUYECKUXPEAKIIH P 2 TECT

18 | XuMuueckue npeBpanieHus. XuMHYECKHE PEaKLIHH. P 2 OIpocC

19 | XuMHuecKHeypaBHEHUS. P 2 YpaxHeHus
BrInonHenne TpeHMPOBOYHBIXYITPAKHEHUH 110
COCTaBJICHUIO YPABHEHUI XUMHUUYECKUX PEAKIUN

20 | Turbl XMMHUYECKUX peaKIui P 2 OIIpoC

21 | Tlpakrtudeckas padota Ne8» THITEI XUMHUYECKIX P 2 [IpakTHueckas
peaKImii» pabota

Pa3nen 5. OcHoBbI pacueTHOH XuMuH(8 YacoB)
22 | Monp enWHHMIIA KOJIMYECTBA BeliecTBa. MoJisspHas macca. | 2 2
23 | BeiuucneHnus no XMuMHU4YECKUM YPaBHEHUSM. 2 2 Beinosnenue
yIpaXHEHU I
22

24 | 3akoH ABoraapo.MoJspHBIi 00bEeMIa30B. 2 1 1 TECT
OTHOCUTENbHAS INIOTHOCTD T'a30B.

25 | Pemienue sxcriepuMeHTaIbHbIX33/1a4 110 TEME 2 Pemenune
«IIpakTHKyM 1O U3y4EHHIO CBOMCTBBEIIECTB OCHOBHBIX 3a1a4
KJIACCOB HEOPraHMUYECKUX COCTUHEHUH »

Pa3nen 6. OcHOBBI 2JIEKTPOJTUTHYECKOIH Tucconuanuu(8 yacon)

26 | Ilpaktuueckaspadora Ne9 2 1 1 [TpakTu
«O4ncTKa BOJIBI OTPACTBOPUMBIX IIPUMeECe» qyeckas

pabota

27 | DAeKTpOIMTHYECKAs TUCCOLMAllUsl —TJIaBHOE YCIOBHE 2 1 1

MMPOTCKAHUSA peaKLII/Iﬁ B paCTBOpax.




28 | DNEKTPONMTUYECKAS JUCCOIHAIIHS KHCIIOT,IEI0OUeH 1
COJICH.

29 | Ilpaktuyeckaspabora NelO 2 [TpakTide
«DNEKTPOIMTHIECKAS TUCCOITUAIIHSY cKas

paborta

Pa3nen 7. [IpakTUKYM 10 H3YYE€HHIO CBOICTB BeIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

coeMHeHui (8 yacoB)

30 | Okcuapl: kiaccuukaIys, HOMEHKIATypa, CBOMCTBA, 2 1 Jlabopato
MIOJIy4E€HUE, IPUMEHEHUE. PHBII
JIaGopaTopHBIi OTBIT OTIBIT
No5.  HabGmroneHnepacTBOPUMOCTH OKCHJIOB QTFOMUHUS,

HATpHsI, KATBIHAS ¥ MEIIU B BOJIC.

31 | 'mapoxkcumpl. OCHOBaHUS, KUCIOTHI: KJIaCCU(PUKAIINS, 2 TECT
HOMEHKJIATypa, IOJIyYeHHE.

32 | Ilpaktuueckas pabora Nel4 « Onpenenenue PH 2 2 [IpakTrueck
pPacTBOPOB» ast pabora

33 | IIpaktuueckaspaborta Nel5 2 2 [TpakTrueck
«Peakius HeiTpanu3anuu B3zanmoneiictue ast pabora
TUAPOKCUIA HATPUS C COJSTHOM KUCTIOTOM

34  |Ypok o0oOIeHne 2 2 TeCT




(I)OpMLI aTTeCTaIII/II/I/KOHTpo.]'IH

I[HH OIpPCACIICHUS PE3YJIbTATUBHOCTH OCBOCHUS IMTPOrpaMMBbI ITPOBOJAUTCA BXOAHAS, IPOMEIKYTOUHAA U
HUTOTrOBad aTTeCTalnsa yJalluxcs.

BxonHast aTTectanus MpoxXoIuT MPH NOCTYIJICHUH B 00beIMHEHUE yJanuxcs B popme onpoca st
YCTAHOBJICHUA UCXOAHOTO YPOBHA TeOpeTHqGCKOﬁ n HpaKTI/I‘IeCKOf/’I IIOATOTOBKH.

HpOMG)Ky’l'O'—IHaﬂ arrecrauusa NpoBOJUTCA MMOCPCACTBOM BBIIMOJIHCHUA YHALIUMUCS TECTOB U PCHICHUSA 3a1a4
Ha TMPOWICHHBIE TEMBI B CEPEIMHE U B KOHIIE TIEPBOTO T'0/1a O0YIEHUSI.

HToroBas arrecTanus NpeAcTaBiIsieT COO0H OIEHKY KaueCTBa OCBOCHUS YUAIIMMHUCS COJCPIKAHUS
JIOTIOJIHUTENBHOU 00111e00pa3oBaTeabHON 001Iepa3BUBAIOLIEH IPOrpaMMbl 3a BECh IIEpUOJ 00yueHus 1
MIPOBOJIUTCSI IO OKOHYAHHIO OOyUESHHS.
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