MuHuCcTepcTBO 00pazoanns U Hayku PJI
MyHHUHDATR!T /¢ KajeHHOoe o6ueo6pa3oBaTe/ibHOE YUpexKAeHHe
«F._ pmarckaa cpeaHss oﬁmeoﬁpaaonaTeanan LIKOJIa»
W T Tors,,

e MO « Ary.m,cnmn EOH:.
— L i g

?.:h OA\HH:‘ .'.,ryﬁé
IR o ““ o «W‘r g

EPAL
@ ol

YrTBepxaarwo
«bypmarckas COIL»

P«ﬁ 4“.;.7-3
-t

*f’f‘*}-‘“:;“ N
e
£s 4 QP
O &

3

Pamazanos A.A

PABOYASA ITPOT'PAMMA
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«Peanusaums 06pa3oBaTenbHbIX NPOrpaMM eCTECTBEHHO-HaY4YHON HAMNPaBNEHHOCTH NO XMMUK
Cc ucrnonb3osBaHveM oBopynoBaHua LieHTa «Touka PocTa»

CocraBu: MaromenoB A6ayanacup KypoankaaueBu4




Jlist u3yueHus npeaMera « XMMUs» Ha 3Tare OCHOBHOTO OOIIETr0 00pa30BaHUsI OTBOIUTCS
140 gacos:

8 xiracc —70 4gacos; 9 knacc —70 yacos.

Jlannast oOpa3oBaTenbHas mporpaMma oOeCleurnBaeT YCBOCHHE y4YaIlllUMHCS BaKHEUIINX
XUMHUYECKHX 3aKOHOB, TEOPHA UM MOHATHH; (OpMHUpYeT MpEACTaBIEHHWE O pOJIU XUMHUU B
OKpY’XKaroIlleM MUpPE U KU3HMU 4enoBeKka. [Ipm 3TOM OCHOBHOE BHHMAaHHE YJIENSETCS CYLIIHOCTU
XUMUYECKHUX PeaklUidl U METOAaM UX OCYILECTBIICHHUS.

OaHUM U3 OCHOBHBIX TPUHIUIIOB TMOCTPOCHUS MPOrpaMMBbl SBJISETCS MPHUHIIMII
JOCTYITHOCTU. OKCIEPUMEHTAIbHbIE JaHHbIC, MOJYYEHHBIC YYAIIUMUCS IPU BBITOJTHEHUN
KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT yYalllUMCS CaMOCTOSITEIbHO JeNIaTh BBIBOJBI, BBIABIATH
3akoHOMepHOCTU. [lomxonpl, 3alloKEHHBIE B COJAEPKAHME MPOrpaMMbl Kypca, CO3/al0T
HEOOXOUMBIE YCIIOBHS JJISi CUCTEMHOTO YCBOEHUS y4alllUMUCS OCHOB HAyKH, JUIsl oOecrieueHus
Pa3BHBAIOIIETO W BOCHUTHIBAIOIIECTO BO3JACUCTBUS OOy4YeHUS Ha JUYHOCTh Ydallerocs.
dopmupyemble 3HaHUS JOJDKHBI CTaTh OCHOBOW CHCTEMBI YOSKICHUI MIKOJIbHUKA, IEHTPaIbHBIM
SIIPOM €r0 HaydHOTO MHupoBO33peHus. Ha 06aze mentpa «Touka pocta» obecrednBaeTcs
peanuzanusi  00pa3oBaTENbHBIX MPOrpaMM  E€CTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOM
HaIpaBJIECHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSIMH 3aKOHOJIATEILCTBA B cepe
oOpazoBanuss u ¢ yuy€ToM pekomeHnanuii denepansbHOro ormeparopa y4eOHOro mpeaMera
«Xumus».

OOpazoBatenbHass TporpaMma TMO3BOJIIET MHTETPUPOBATH peaTn3yeMble IOIXOJIBI,
CTPYKTYpY U COJIep>KaHU€ MPHU OpraHu3aluu o0ydyeHus XuMuu B 8—9 kiaccax, BHICTPOCHHOM Ha
0a3e mo0oro 13 JOCTYIHBIX yueOHO-MeToan4ecknX KoMruiekcos (YMK).

Hcnonb3zoBanue obopynoBanus «Touka poctay npu peanmsainuu nannoi Ol mo3Bosser co3narh
YCIJIOBHSI:

* JUIS pacIIMPEHHUs COJACPKAHUS MIKOIBHOTO XUMHUECKOTO 00pa30BaHus;

* JJIs TIOBBIIICHHSI TO3HABATEIPHON aKTUBHOCTU O0YYAIONIUXCS B €CTECTBCHHO-HAYUHOU
o0JtacTu;

* JUIA pa3BUTHUS JIUYHOCTH peOEHKA B Iporiecce 00yueHHst XUMHHU, €ro CocoOHOCTEH,
(bopMHpOBaHHUS U YIOBJIECTBOPEHHS COIIMAIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

Ui paboThI C OAAPEHHBIMH HIKOJIBHUKAMH, OPTaHU3AIMH UX Pa3BUTHS B PA3ITUUYHBIX

obyacTsax o0pa3oBaTeNbHON, TBOPUECKON ACATEITHHOCTH.
Beenenue

B oOyuenun xumuu 00JbIIOE 3HAUEHHE MMEET SKCIEPUMEHT. AHAIUZUPYS PE3YNIbTaThl
HpOBe,Z[éHHBIX OIIBITOB, YYalIUCCA y6e>1<;[aI0Tc;1 B TOM, 4YTO TC HJIIM HHBIC TCOPCTHYCCKUC
MPEJICTABICHUS] COOTBETCTBYIOT WJIM TMPOTHBOpPEYAT pPEabHOCTU. TOJNBKO OCYIIECTBISSA
XUMUYECKUM OKCIIEPUMEHT MOKHO IIPOBEPUTH JIOCTOBEPHOCTH IIPOTHO30B, CIEJIaHHBIX Ha
OCHOBaHMU Teopuu. B mporecce skcrepuMeHTaIbHOW paboThl yyaluecs MpUOOpPETaroT OMBIT
NO3HAHUSL PEATBbHOCTH, SBISIONIMICA BaXXHBIM ATarioM (OPMHUPOBAHUSA y HHUX YOSXKICHHIH,
KOTOpBbIE, B CBOIO OYepelb, COCTaBISIOT OCHOBY HAy4yHOro MHUPOBO33peHus. Peamuzanus
YKa3aHHbIX Heﬂeﬁ BO3MOXHAa IPH OCHAIICHHWU IKOJIbHOI'O Ka6I/IHeTa XUMHHU COBPCMCHHBIMH
npubopamMu u 000pyaoBaHHEeM. B pamkax HalnuMoHAIBLHOTO mpoekTa «OOpa3oBaHUE» 3TO CTAIO
BO3MOXXHBIM OJlarojapsi CO3/1aHuI0 B 00IIe00pa30BaTeIbHbIX OpraHU3aIUsIX, PACIOI0KEHHBIX B
CeNIbCKOM MECTHOCTM M MallbIX TOpOJax, LEHTPOB OOpa30BaHUS ECTECTBEHHO-HAyYHOU U
TEXHOJIOTHYECKOW HampaBiieHHOcTel «Touku poctay. BHeapenue 3Toro o00pyaoBaHus TO3BOJIUT
KauCCTBCHHO U3MCHUTL IMPOLCCC OGy‘IGHI/ISI xumun. KoandyecTBeHHbBIE OKCIICPUMCHTHI ITO3BOJIAT
MOJIy4aTh JOCTOBEPHYIO MHGOPMAIMIO O MPOTEKAHUM TEX WM MHBIX XUMHYECKHX Ipoleccax, O
cBolicTBax BemiecTB. Ha OCHOBE MOJyueHHBIX SKCIEPUMEHTAIBHBIX JAaHHBIX 00y4aeMble CMOTYT



CaMOCTOSITENIHO JIeNaTh BbBIBOJBI, 00OOIIATh pPe3yJbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJITHO3HAYHO OyZeT CIoCOOCTBOBATh MOBBILIEHUIO MOTUBALIMHM 00Y4EHHS IIKOJIbHUKOB.

LenTprl 00pazoBaHMs €CTECTBEHHO-HAYYHON HampaBieHHOCTH «Touka pocTa» co3/1aHbI ¢
IEIbI0 PA3BUTHSL y OOYUYaIOIMIUXCS €CTECTBEHHO-HAYYHOW, MaTEMaTHYeCKOW, WH(OPMAITMOHHOM
IpPaMOTHOCTH, (POPMHUPOBAHUS KPUTUUYECKOTO M KPEAaTHMBHOTO MBIIIJICHUS, COBEPIICHCTBOBAHUS
HaBBIKOB E€CTECTBEHHO-HAyYHOW HANpaBIEHHOCTH, a TakKXe JUId IPAaKTHYECKOM OTpabOTKU
y4eOHOTo MaTepuaa o y4yeOHbIM mpeameram «Pusnkay, «Xumusy, «buonorus .

ean u 3apaun

+  Peanmn3anusi OCHOBHBIX 00II€00Pa30BaTENBHBIX IMPOrpPaMM IO Y4YeOHBIM IpeaMeTam
€CTeCTBEHHO-HAYYHOW HANpaBIIEHHOCTH, B TOM 4YHCJE€ B paMKaX BHEYPOYHOH IESATENbHO CTU
00ydJaromuxcs;

+ pa3paboTka W peanu3anusi pa3HOYPOBHEBBIX OTOJHUTEIBHBIX 00IIE00pa30oBaTEIHHBIX
IpPOrpaMM E€CTECTBEHHO-HAyYHOM HANpaBICHHOCTH, a TAaK)KE€ MHBIX NMPOrpaMM, B TOM 4YHCIE B
KaHUKYJISIPHBIN [IEPUOL;

* BOBJICYCHHUE YYAITUXCS U NMEAATOTHUECKUX PAOOTHUKOB B MIPOEKTHYIO ACATEIBHOCTD;

+  OpraHuzalus BHEYy4YeOHOW [eATeNbHOCTH B KAHHUKYJSPHBIA Iepuoj, pa3zpaboTka u
peanu3anysl COOTBETCTBYIOIIMX OOpa3oBaTEIbHBIX IPOrpaMM, B TOM 4HCIE Ui Jarepei,
OpraHU30BaHHBIX 00pPa30BaTEIbHBIMU OPTAHU3AIMSIMH B KAHUKYJISPHBIA IEPUOS;

* TOBBIIIEHUE MPOPECCHOHATHPHOIO MACTEPCTBA IIEJIarOTHYCCKUX PaOOTHHKOB IICHTpA,
peTH3YIONUX OCHOBHBIC M IOTIOJHUTEIILHBIC 001Ic00pa30BaTeIbHbIC TPOTPAMMBI,
Coznanue nentpa «Touka pocta» mpeanoiaraeT pa3BUTHE 00pa30oBaTENbHON MHPPACTPYKTYPHI
001eo0pa3oBaTeIbHOW OpraHM3allid, B TOM YHCJIE OCHaIleHue 0011eo0pa3oBaTeIbHON
OpTraHHU3aINH:

+  00opynoBaHHEM, CPEICTBAMHU OOY4YCHHS W BOCIHTAHUS IJi1 MU3y4eHUs (B TOM YHCIIC
HKCIIEPUMEHTANILHOTO) TMPEAMETOB, KYypCOB, JUCHUIUIMH (MOJIyJei) ecTeCTBEHHO-HayYHOU
HANpaBJIEHHOCTH TIpU  peaju3allid  OCHOBHBIX  OOIIE0Opa3oBaTelbHBIX  IpOrpamMM U
JOTIOTHUTEIBHBIX 00IIe00pa30BaTENbHBIX MPOTPAMM, B TOM YHCIIE TSl PACIIUPEHUS COACPKAHUS
yaeOHBIX TpeaMeToB «Dusnkay, «Xumus», «buonorusy,

+ 000opyInoBaHHMEM, CPEICTBAaMU OOY4YEHHUS M BOCHUTAHHS IS pead3ally MPOrpaMm
JOTIOTHUTEITFHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON HAMPABICHHOCTH;

*  KOMIIBIOTEPHBIM M HHBIM 00OPYJOBAaHUEM.

[IpodunbHbI KOMIUIEKT 000pYIOBaHUS MOXKET OBITh BHIOpaH /I 0011e00pa30oBaTeIbHbBIX
OpraHu3alfii, IMEIOIMX Ha MOMEHT cO3JaHus IeHTpa «To4uka pocTa» Habop CpeAcTB 00yUCHHUs
U BOCIUTAHMSA, TMOKPHIBAIOIIMN CBOMMHU (DYHKIIMOHAJIBHBIMH BO3MOXHOCTSIMH  0a30BbIE
NOTPEOHOCTH MPH U3YYECHUH YIEeOHBIX TPpeaMeToB «Du3ukay, « XuMusi» u «BHoIorus .

[lepeyenb, MUHMMAaIbHO HEOOXOUMBIE (YHKIIMOHAIbHBIC U TEXHUYECKHUE TPEOOBaHUS U
MUHHMAaJIbHOE KOJHYECTBO OOOPYJOBaHUS, PACXOJHBIX MAaTEpHajoB, CPEACTB OOyUYCHHS U
BOCIIUTaHMUs JJs OCHaImeHus ueHTpoB «Touka poctay, omnpenensorcs PerrmoHanibHbIM
KoopauHaTopoM ¢ yudérom [IpuMepHOTO TepedHs 0O0OpyHOBaHHsS, PACXOIHBIX MaTEpPHAJIOB,
CpeAcTB OOy4YeHHsI M BOCHUTAHHUA JJS CO3AaHUS M oOecrneyeHHs (PYHKIIMOHUPOBAHUS IICHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOW HampaBJICHHOCTH «Todka pocTay B 00IIe00pa3oBaTEIbHBIX
OpraHu3alUIX, PACTIOJI0KEHHBIX B CEJILCKOW MECTHOCTH M MAJIBIX TOPOAX.

[IpodunbHBIA KOMIUIEKT 000pymoBaHus oOecrieunBaeT S(PQPEKTHBHOE JTOCTHIKEHUE
00pa30BaTEeNbHBIX PE3YJNbTATOB OOYHYAIOUIMMUCA [0 TPOrpaMMaM €CTECTBEHHO-HAyYHOU
HaIpaBJICHHOCTH, BO3MOXXHOCTh YIIIYOJIEHHOTO M3YUEHHS OTICIBHBIX MPEIMETOB, B TOM YHCIIE
Ui OPMHUPOBAHUSL HM300pPETATEIHCKOTO, KPEaTHMBHOTO, KPUTUYECKOTO MBIIUICHUS, Pa3BUTHS
(YHKIIMOHATPHOH TPAaMOTHOCTH y OOYYaloOIUXCsS, B TOM YHCJIEC €CTECTBCHHO-HAy4YHOW U
MaTeMaTHYECKOW. DKCIIEPUMEHT SIBJISAETCS HICTOUHMKOM 3HAHUN M KPUTEPUEM UX UCTHHHOCTU B
Hayke. KoHIlenmus coBpeMeHHOTO 00pa3oBaHMsI IMOIPa3yMEBAET, YTO B y4EOHOM IKCIEPUMEHTE



BEIYLIYI0O POJIb JOJDKEH 3aHATh CAMOCTOSITEIBHBIA  UCCIEHOBATEIbCKAN  YUECHUYECKUHI
9KCIIEPUMEHT.

CoBpeMeEHHBIE IKCIIEPUMEHTAIBHBIE MCCIEA0BAaHUS 110 XUMHUM YK€ TPYAHO NPEACTABUTH
0e3 HCMOJIb30BaHUS HE TOJBKO AHAJOTOBBIX, HO M LU(POBBIX HM3MEPUTENBHBIX MPHOOPOB. B
®enepansaoM ['ocynaperBennom O6pasoBarenbHoM Crangapre (PI'OC) mpomnucano, 4TO OJHUM
U3 YHUBEPCAJIbHBIX Y4YEOHBIX NEWUCTBUM, MPUOOpPETAEMbIX YUYAIIUMHUCS, JOJDKHO CTaThb yMEHHE
«IIPOBENIEHUSI ONBITOB, IPOCTBIX AKCIEPUMEHTAIbHBIX HCCIIEJOBAHMM, MPSMBIX U KOCBEHHBIX
U3MEPEHUI C NCIOJIb30BaHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIbHBIX TPUOOPOBY.

VY4eOHBIN 3KCIIEPUMEHT 10 XUMUH, IPOBOJAUMBINA Ha TPaJUIIMOHHOM 00OpYyJOBaHUH, 0e3
MPUMEHEHUS UPPOBBIX Ja00PATOPUil, HE MOXKET MO3BOJIUThH B MOJHONW Mepe PEelInTh BCe 3a7auu
B COBPEMEHHOM LIKOJIE. DTO CBSI3aHO C PSIIOM IPUYMH:

* TPaJUIMOHHOE IIKOJIEHOE 000PYI0BAHUE U3-3a OTPAHUYCHHUS TEXHUUECKUX
BO3MOXKHOCTEH HE IMO3BOJISIET MPOBOAUTH MHOTHE KOJTMUECTBCHHbIE HCCIICA0BAHUS;

* JUIMTENIbHOCTh MPOBEICHHUSI XUMUYECKUX MCCIIeIOBAaHUN HE BCETIa COTIacyeTcs ¢
JUINTEIIEHOCTBIO YYEOHBIX 3aHITHH;

* BO3MOXKHOCTH IPOBEJICHHUS MHOTHX HCCIIEIOBAaHUN OTpaHUYMBACTCS TPEOOBAHUSIMU
TEXHHUKHU 0€3011aCHOCTH U JIp.

[MudppoBast  mabopartopusi  MOJHOCTHIO  MEHSET  METONMKY M COJAEpKaHHE
HKCIEPUMEHTAIBHON JESITEeNbHOCTH M pellaeT BhIIeTepeyrcieHHbIe Mpobiaemsl. Lupokuii
CHEKTp JaTYMKOB TO3BOJIAET Y4YallUMCS 3HAKOMUTHCS C MapaMeTpaMH XUMHYECKOIo
HKCIEpUMEHTa HE TOJBKO Ha KAa4eCTBEHHOM, HO M Ha KOJUYECTBEHHOM YypoBHeE. Lludposas
naboparopus  TO3BOJIIET  BECTU  JUIMTENbHBIM  OKCHEPUMEHT Jlake B  OTCYTCTBUE
HKCIEPUMEHTATOPA, @ YACTOTa X U3MEPEHUI HETO/IBJIACTHA YEIOBEYECKOMY BOCIIPHUSTHIO.

B npomecce ¢opMupoBaHHS OKCHEPUMEHTAIbHBIX yMEHUH YYEHHMK oOydaercs
IPEICTaBIATh HH(OPMAIMIO 00 UCCIIETOBAaHUH B YETHIPEX BUAAX:

B BepOAJIbHOM: ONMHCHIBATH HKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIENb KCIIEPHUMEHTA,
¢ukcupoBaTh BHUMAaHHUE HA U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTUH;

* B TaOJIMYHOM: 3aMOJHATH TaOIMIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS TpaduKoB
(pu ATOM y y4YaIuXxcsi BOSHUKAET MEPBUYHOE MPEACTABICHUE O MacIITabax BEJIMYNH);

B TrpaduuecKoM: CTPOUTH rpa@uKu MO TaOJIUYHBIM JAHHBIM, YTO JAET BOZMOXKHOCTh
nepexo/ia K BBIIBMXKEHHUIO TUIIOTE3 0 XapaKTepe 3aBUCUMOCTH MEXKY BEIMYUMHAMU (TIPU STOM
YYUTENb MOKA3bIBACT MIPEUMYIIECTBO B BU3yaIU3allM1 3aBUCUMOCTEH MEX Ty BETMUYMHAMH,
HarJIsJHOCTh U MHOTOMEPHOCTH); B BUJIE MaTeMaTUUECKUX YPAaBHEHUN: JaBaTh MaTeMaTHUYECKOE
OIKCaHKNE B3aMMOCBSI3U BEJIMUNH, MaTEMaTHIECKOe 0000IIEHHE.

[lepexon OoT Kaka0ro 3Tama MpeAcTaBieHuss HHGOPMALMK 3aHUMAET JI0BOJIBHO OOJIBILON
IPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc He00X0AuM, HO B CTApIIMX KIaccaX MOYKHO
ObUTO OBI 3TO BpeMsl MOTPATUTh HA PEIICHHE 0oJiee BaXKHBIX 3amad. B sToM mutane mudpoBbie
71a00paTOpUU CYIIECTBEHHO YKOHOMST BpeMsi. ITO BpeMsi MOXKHO notpatuth corinacHo ®I'OC Ha
dbopMUpOBaHUE HCCIIENOBATENICKUX YMEHHMM YYalllUXCsl, KOTOPHIE BBIPAXKAIOTCS B CIIETYIOIINUX
JEUCTBUAX:
oTpeieNIeHue MPOOIIEMBI;

MIOCTaHOBKA MCCIIEIOBATENILCKON 3a/1auH;
IUTAaHUPOBAaHUE PEIICHUS 3a/1a4H;

MIOCTPOEHUE MOJIETIEN;

BBI/IBI)KEHUE TUIIOTE3;

JKCIIepUMEHTAaIbHAsI TPOBEPKA TUIIOTES;

aHaJN3 JaHHBIX SKCIIEPUMEHTOB WJIM HAOJIIOICHUIA;

(dbopMynupoBaHUEe BHIBOJOB.



[Mocnennue ronpl y ydammxcsi HaOI01aeTcs HU3Kasi MOTUBALMS U3YUYEHUSI €CTECTBEHHO-
HAaYYHBIX JUCIUIUINH U KaK CJIC/ICTBHE MaeHNE KayecTBa 00pa30BaHMS.

[TocraBisiemMble B IIKOJIBI COBPEMEHHBIE CpPEJICTBA O0y4YeHHMs, B paMKax npoekra «Touka
pOCTa» colepkKaT Kak y’Ke XOpOIIo U3BECTHOE 000pyAOBaHNE, TaK ¥ MPHHIUIIAAIEHO HOBOE. DTO
udpoBsle Ta00pAaTOPUKM M JATYMKOBBIE CHUCTEMBl. B OCHOBY 00pa30BaTeNbHONW MPOTrpaMMBbI
3aJI0)KEHO TpUMEHEeHne HUQpOoBBIX Jlaboparopuil. Temarnka NpemIoKEHHBIX SKCIEPUMEHTOB,
KOJINYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpE NMPUMEpPHONH 00pa3oBaTEIbHOM MPOrpaMMBbl
0 XHMHUH, cojaepkaHuio DeneparbHOrO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa
(®I'OC) cpennero (mMOTHOTO) 0OIIETO OOPA3OBAHMSL.

PaccmoTpeHHble B 1MOCOOMHM OMBITHI NPOLUTM HIMPOKYIO ampobanuio. MHOromeTHss
NPaKTUKa WCIOJb30BAHUSA XMMHUYECKHX NpuOopoB, LIJI B mikone mokasana, 4TO COBpEeMEHHBIE
TEXHHYECKHE CpPEeICTBa OOy4YEHHS HOBOTO TOKOJCHHS IO3BOJISIOT JOOMTHCS BBICOKOTO YPOBHS
YCBOEHHsI y4eOHOT0 MaTepuala, YCTOMYMBOTO pOCTa IMO3HABATENFHOTO MHTEpECa IIKOJIBbHUKOB,
T.€. NPEOJOJETh Te MPOOJEMBbI, O KOTOPHIX TAaK MHOTO TOBOPST, KOTJa peYb 3axOIUT O
COBPEMEHHOM LIKOJFHOM XHUMUYECKOM 00pa30BaHUU.

JlaHHOE METOIMYECKOe II0COOHME aAPECOBAHO YUUTEISIM XHMHH, KOTOPBIE pEaTu3yIOT
o0pa3oBaTeNbHbIE IPOrPAaMMBI € UCIIOJIb30BaHUEM 000pyoBaHus «Touka pocTay.
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®deneparuu ot 17 gexadpst 2010 1. Ne 1897) (pen.21.12.2020). — URL: https://fgos.ru
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(mata oopamenus: 10.03.2021)

7. ®enepanbHbIil rOCYAapCTBEHHBIH 00pa30BaTEIbHBIN CTAaHIAPT CPEAHErO OOLIETO
oOpaoBanus (YTBEpKAEH NprKa3oM MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii
Ddeneparuu o1 17 mast 2012 1. Ne 413) (pen.11.12.2020). — URL.: https://fgos.ru

(mata obpamenus: 10.03.2021)

8. Meroanueckre peKOMEHIAIMH 110 CO3JaHHUI0 U QYHKIIMOHUPOBAHHIO JIETCKUX
TexHomapkoB «KBaHTOpHymM» Ha 6a3e 0011e00pazoBaTEIbHBIX OpraHu3aluil (YTBEPIKICHBI
pacnopsbkeHueM MuHuctepcerBa npocsenienust Poccuiickont @enepanuu ot 12 ssuapst 2021 r. Ne
P-4). —

URL.: http://www.consultant.ru/document/cons_doc_LAW _374695 (nara oOpamicHus:
10.03.2021)

9. Meroanueckre peKOMEHIAIMH 110 CO3JaHUI0 U QYHKIIMOHUPOBAHHIO [ICHTPOB
dposoro odpazoBanus «IT-ky0» (yTBEep>KACHBI pacriopskeHHeM MHUHUCTEPCTBA MPOCBEILICHUS
Poccuiickoit ®enepariuu ot 12 suBaps 2021 r. Ne P-5). —

URL: http://www.consultant.ru/ document/cons_doc LAW_374572

(mata obpamenus: 10.03.2021)

10. Meroauyeckue peKOMEHIAINH TI0 CO3IaHUI0 U PYHKITMOHUPOBAHHUIO B
00111e00pa30BaTEIbHBIX OPraHU3aIMIX, PACTIOIIOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJIbIX
ropojax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTHYECKOM HAMPaBICHHOCTEH
(«Touka pocta») (yTBEep>KICHBI pacniopsbkeHHeM MUHHCTEpCTBa pocBerieHus Poccuiickoit
®denepanuu OT

12 suBaps 2021 r. Ne P-6). —

URL: http://www.consultant.ru/document/cons_doc_ LAW_374694/

(mata obpamenus: 10.03.2021

I[InanupyeMble pe3y/ibTaThl OCBOECHUSI YUeOHOTr0 MpeaMeTa « XUMHS) ¢ ONMCAHHEM
YHHBEPCAJbHBIX Y4eOHBIX /IeliCTBHIl, JOCTUTaeMBbIX 00YYAKIIUMHCS

JIuunocmmuule pezynomamul
Obyuarowuiicss noIY4UmM 803MOHNCHOCHb 0151 POPMUPOBAHUSL CLEOVIOWUX TUYHOCHBIX YV V]

+ OmpeleNeHre MOTHBAIMH U3YUYCHHs YIeOHOTO MaTepuaa;

+ OIICHMBAHHE YCBAaMBAEMOT0 YY4EOHOTO MaTepuasa, UCXO/s U3 COIUaIbHbIX U
JIMYHOCTHBIX LIEHHOCTEH;

' TIOBBIIICHHUE CBOETO 00Pa30BATEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTHU K U3yUCHUIO
OCHOBHBIX UCTOPUUYECKUX COOBITUMN, CBSI3aHHBIX C PA3BUTHEM XUMHH M OOIIECTBA;

+ 3HaHWE MPABWI MOBEJACHUS B YPE3BBIYAMHBIX CUTYAIIHSIX;

*  OIICHMBAHHUE COIMATHHOM 3HAYMMOCTH NMPOPECCUM, CBI3aHHBIX C XUMHUEH;

' BJIAICHUC HpaBI/I.HaMI/I 6630HaCHOFO 06pameHI/1;1 C XUMHNYCCKUMHU BCIICCTBAMHA U
000pyIoBaHNEM, MTPOSBICHUE SKOJIOTHIECKON KYIBTYPHI.

Memanpeomemnmnuie pe3yibmamul
Pecynamusnvie
Obyuarowuiics noxyyum 803MOHCHOCMY OISl YOPMUPOBAHU CLedYIoWUX pe2yaamuenulx YV

+ IeTernojiaraHue, BKI0Yas MOCTAaHOBKY HOBBIX IIeNiel, peoOpa3oBaHue MPaKTHIECKOM
3aJ]auy B MO3HABATEIBHYIO, CAMOCTOSTEIILHBIN aHAIH3 YCIOBHI TOCTH)KEHUS 1€ Ha OCHOBE
yu€Ta BBIICJICHHBIX YYUTEIEM OPUEHTHUPOB JACUCTBUSA B HOBOM y4eOHOM MaTepHale;

*  IUTAaHUPOBAHME ITYTU JOCTUKECHHUS LICIICH;

* YCTaHOBJICHHE IIEJICBBIX IIPUOPHUTETOB, BHIJCIICHUE aTbTEPHATUBHBIX CITOCOOOB
JIOCTYDKCHHUS 11eJTH U BBIOOp Hamboee 3¢ PpeKkTUBHOTO criocoba;
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*  YMEHHE CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMSI M YIIPABJIATh UM;

*  yMEHHE MPUHUMATh PEIICHHsSI B MPOOJIEMHON CUTYaIlUH;

+ TIOCTaHOBKa Y4eOHBIX 3a]a4, COCTaBJICHHUE IJIaHA U MOCJIE0BATEILHOCTH JeHCTBHIA;
+  opraHu3zanus pabodero MecTa Mpu BHIMOIHEHUH XUMHUYECKOT0 AKCIIEPUMEHTA;

*  TPOTHO3UPOBAHHE PE3YJIHTATOB O0yUEHHs, OLICHUBAHHE YCBOCHHOI'O MaTepHaa, OleHKa
Ka4yecTBa M YPOBHsI MOJIyYCHHBIX 3HAHUH, KOPPEKIH MJIaHa U cI10co0a AeHCTBUS IPU
HEOOXOIMMOCTH.

lloznasamenvhule
Obyuarowuiics noxyyum 803MOMCHOCMY OISl hOPpMUPOSanUs credyrowux nosHasamenvovix YVJI[:

. MIOVCK U BBIIENIeHNE HHPOPMAITIH;
+ aHaANM3 yCIIOBUU U TpeOOBAaHMI 3a71a4M, BLIOOP, COTIOCTABJICHHE U 0OOCHOBAaHHE CIIOc00a
pelIeHHs 3a/1a4H;

+ BbIOOp Haubosee 3((PEeKTUBHBIX CITIOCOOOB PEIICHUS 33/1a4H B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* BBIIBHXKECHHE M 000CHOBaHME TMIIOTE3bI, BEIOOP criocoba e€ MpoBepKH;

* CaMOCTOSTEIbHOE CO3/IaHHE AITOPUTMA JICATEIBHOCTH IIPH PEIICHUH TPOOIeM
TBOPYECKOTO U MTOMCKOBOTO XapaKTepa;

* YMEHHS XapaKTepH30BaTh BEILECTBA [0 COCTABY, CTPOCHUIO U CBOHCTBAM;

* ONHCHIBAHUE CBOWCTB: TBEPABIX, JKUIKNX, TaA3000pa3HBIX BEIECTB, BHIICICHUE X
CYIIECTBEHHBIX IPU3HAKOB;

+ M300pakeHHe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIILI0 XUMUIECKUX (HOPMYIT U
CYIIHOCTH XMMUYECKUX PEaKIUi C TOMOIIbI0O XMMUYECKUX YPaBHCHHUH;

+  TIpoBeAeHUE HAOIIOICHHH, ONMCAaHNE IPH3HAKOB U YCIOBHI TCUCHUSI XUMHYECKUX
peaKHHﬁ, BBIITOJIHCHHUEC XUMHUYCCKOI'0O SKCIICPUMCHTA, BHIBOJIbI HA OCHOBC aHAJIN3a HaGHIO,Z[eHI/Iﬁ
3a SKCIIEPUMEHTOM, PELICHHUE 3a/1a4, MOTy4eHHEe XUMUUECKON HH(POPMAITIH U3 PA3TMIHBIX
HCTOYHMKOB;

*  YMEHHE OPTaHU30BbIBATH UCCIIEAOBAHUE C LIENbIO MPOBEPKH TUIIOTES;
*  yMEHHeE JIelaTh YMO3aKI04eHHs! (MHAYKTUBHOE U 110 aHAJIOTUH) U BHIBObI;

*  yMeHHE OOBEKTHBHO OIICHUBATh HHPOPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIIeccax,
KPUTHYECKH OTHOCUTHCS K MCEBJIOHAYIHON HH(OpMAITUH.

Kommynuxamusnwle
Obyuarowuiics nomyyum 03MOMCHOCMY OISl POPMUPOBANUSL CLEOYIOUUX KOMMYHUKAMUBHBIX
YVi:

+  TIOJHOE ¥ TOYHOE BBIPA)KEHHE CBOMX MBICIIEH B COOTBETCTBHUH C 3a/la4aMH U YCIOBUSIMU
KOMMYHHKAIIIH;

* aJeKBAaTHOE HMCIIOJIb30BAaHUE PEUEBBIX CPEACTB JUISl yUacTUs B JUCKYCCUU U
apryMeHTallly CBOEH MO3ULIMHU, YMEHHUE MPEACTABIATh KOHKPETHOE COJIEp:KaHuE C COOOIICHUEM
€ro B MUChbMEHHOW U YCTHOU (popme, omperenenrne crnioco00B B3aUMOACHCTBYS, COTPYAHUYECTBO
B ITIOMCKE U cOope nHpOopMaInu,

+ OIpeJeleHne CrocoO0B B3aUMOICHCTBUS, COTPYAHHUECTBO B MMOUCKE U cOope
nH(popMaInu, yyacTue B Iuajore, INIAaHUPOBAHKUE OOIIMX CITOCOO0B PabOThI, MPOSIBIICHNE
YBaXUTEIBHOTO OTHOLIEHUS K IPYTUM yUaluMCS,

*  ONHCaHHUE COJIEP>KaHUS BBITIOJHIEMBIX ACHCTBUH C 1I€JIbI0 OPUEHTUPOBKH B MPEIMETHO-
MPAKTUYECKON JAESITEbHOCTH;

*  YMEHHS YYUTHIBATh Pa3Hble MHEHUS U CTPEMHUTHCS K KOOPAUHALIMU PA3INYHBIX MTO3ULIAN
B COTPYJIHUYECTBE;



+  (opmynarpoBaTh COOCTBEHHOE MHEHUE U MO3ULUIO, ApTYMEHTUPOBAThH U
KOOPJMHHUPOBATH €€ ¢ MO3UIUSIMU MapTHEPOB B COTPYTHUUECTBE MTPH BHIPAOOTKE OOIIETo
pELIEHNs B COBMECTHOM AEATEIbHOCTH;

* OCYILECTBJISITh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOLIb;

* IUTAHUPOBATh 0OIIHE CIOCOOBI PA0OTHI; OCYIIECTBISITh KOHTPOJIb, KOPPEKIHIO, OIICHKY
JeHCTBUM mapTHEPA, YMETh YOCK/1aTh;

* HCIIONIb30BaTh aJICKBATHBIC SA3BIKOBHIE CPEACTBA JJIs1 OTOOpPaKEHUS CBOMX YYBCTB,
MBICJICH, MOTUBOB U TTOTPEOHOCTEN; 0TOOpakaTh B peuu (ONMHUCaHKEe, 00BSICHEHNE) COJIep KaHNE
COBEpILIAEMBIX JIeHCTBUH, KaKk B (popMe TPOMKOI COIMATN3UPOBAHHOM peun, Tak U B popme
BHYTPEHHEHN peun;

*  pa3BHBaThb KOMMYHHKaTHBHYIO KOMIIETEHIINIO, UCIIOJIb3YS CPECTBA YCTHOM U
MUCHbMEHHOW KOMMYHHKAIIMH NPU paboTe ¢ TeKCTaMH y4eOHUKA U TOMOJHUTEIbHON
JUTEPATypOi, CIIPAaBOYHBIMH TAOIUIIAMU, TIPOSIBIIAT TOTOBHOCTh K YBR)KEHUIO MHON TOUKH
3peHus npu 00CYKIECHUH PE3yJIbTaTOB BHIIIOJIHEHHOMN paboTHI.

IlIpeomemmnuie pesynomamaol
Obyyarowuticss HAyYuUmcsi:
* TIPUMEHSTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT;

* ONHUCBIBATH CBOMCTBA TBEPIBIX, )KUIKUX, TA3000Pa3HBIX BEIIECTB, BBIICISS HX
CYIIECTBEHHbIEC TPU3HAKY;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MacChl BEUIECTB, AaTOMHO-MOJIEKYJIIPHOM
TEOpUHU;

+ pa3nuy4aTh XMMHYECKHE U GU3NYECKUE SIBJICHMS, HA3bIBAaTh MPU3HAKU U YCIOBUS
MPOTEKaHUs XUMHUYECKUX PEaKLnii;

+ coOmronath npaBuiia 6e30macHOM paboThI IPH MPOBEECHNUN ONBITOB;

* TIOJIb30BAThCS 1a0OpPaTOPHBIM 000PYAOBAaHUEM U TIOCYIOM;

* TONy4aTb, COOMpATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

* XapakTepu3oBaTh (PU3MYECKHE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPTraHWYECKUX COCAMHEHUH, IPOBOAUTH OIBITHI, MOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA
M3YYEHHBIX KJIACCOB HEOPraHUYECKHUX BEILIECTB;

*  PacKpbIBaTh CMBICI IOHATHUS «PACTBOP», BHIYUCIISITH MACCOBYIO OO0 PACTBOPEHHOTO
BEILIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C OMPEAECIEHHON MAaCCOBOM J0JIE pacTBOPEHHOTO
BEIIECTBA;

* XapakTepu30BaTh 3aBUCHUMOCTH (U3NYCCKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH, OIIPEAEIIATh BUI XUMUYECKOHN CBS3U B HEOPTraHUYECKUX
COEIMHEHUSX;

*  PACKpBIBATh OCHOBHBIE MOJIOXKEHUS TEOPUH IEKTPOJUTUYECKON JUCCOLNALINH,
COCTaBJISITh YPABHEHHUS AJIEKTPOITUTUUECKON AUCCOIMALIMN KUCIIOT, IIEN0YEH, CONIeH U peaKkuii
HOHHOr0 OOMEHa;

* PacKpbIBaTh CYUIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUMA, ONIPEIEIATh
OKHCIIUTENb U BOCCTAHOBUTEIIb, COCTABJIATh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKLuii;

* Ha3bIBaTh (DAKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;

*  XapaKTepHU30BaTh B3aUMOCBS3b MEXY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAIIJIOB
Y METaJIOB;

*  TIPOBOJUTH OMBITHI MO MOJYYEHUIO U U3YYEHUIO XUMHUYECKUX CBOWCTB Pa3IMYHbIX
BEILECTB;

IrpaMOTHO 00paIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM JKH3HH.



Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCA:

* BBIIBUTATb U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKHUX CBOMCTBAaX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH BCTYIATh B XMMUYECKUE PEAKIIHH,
0 XapakTepe U MPOJYKTaX pa3IMUHbIX XUMUYECKUX PEaKLUii;

*  XapaKTepu30BaTh BELIECTBA [0 COCTABY, CTPOCHUIO U CBOICTBAM, yCTaHABINBATh
MPUYIUHHO-CJICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

. COCTAaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC NOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HNOHHBIM
YpaBHEHUSIM;

* NPOTHO3UPOBATH COCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHbBIE WU
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEMIEHEH OKUCIICHHSI 3JIEMEHTOB, BXOISIINX B €r0
COCTaB;

. BBIIBUT'aTh U ITPOBCPATH SKCIICPUMCHTAIILHO T'MITIOTE3bI O PC3YyJIbTAaTax BOSI[GﬁCTBHH
pa3nTUYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHYECKON peaKIlny;

. HUCIIOJIB30BaTh HpI/IO6peTéHHBIe SHAHUA JJId SKOJIOTUYCCKU I'PaMOTHOT'O IMOBCACHUS B
OKpYKaroIlEeH Cpee;

. HUCIIOJIB30BaTh HpI/IO6peTéHHBIe KIITFOYCBBIC KOMIICTCHIIMHA TTPH BBIITIOJIHCHHUU ITPOCKTOB U
pelIeHny yueOHO-UCCIIe0BATEeIbCKUX 3aa4 0 U3YYEHHUIO CBOMCTB, CIIOCOO0OB MOTyYEHUS 1
pacro3HaBaHusl BEILIECTB;

. O6’beKTI/IBHO OLCHUBAThH HH(bOpMaL[I/IIO 0 BCHICCTBAX U XUMHUUYCCKHUX IIPOLECCaAX;

* OCO3HaBaTh 3HAYCHME TEOPETHUECKUX 3HAHUU 110 XUMUHU IS TPAKTHIECKON
JeSITEIbHOCTH YEJI0BEKa,

* cO3[aBaTh MOJIEJIM U CXEMBI JIJIsl pelleHus y4eOHbIX U TO3HaBaTeNbHBIX 3aj1a4;
MOHUMATh HEOOXOIUMOCTh COOIOICHHS MMPEANMMCAHUIN, TIPEIaraéMbIX B HHCTPYKIIHSIX IO
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JP.

DopMbI KOHTPOJIA

KoHTposb pe3ynbratoB 00y4deHuss B cooTBeTcTBUU ¢ nanHoM OII mpoBoauTtcs B gopme
INUCHbMEHHBIX U JKCIEPUMEHTAJIBHBIX PabOT, MPEINOiaraeTcsi MpOBEACHUE MPOMEKYTOUHOH U
UTOTOBOU aTTECTAIlUH.



TeMaTnuyeckoe NJIAHMPOBAHUE
TemaTnueckoe NJaHNPOBaHMe MaTepuaJia B 8 Kiacce

Ne ni/m Tema Conep:xanue IlesieBas ycTaHOBKA ypoKa Koua-Bo | Ilnanupyemble pe3yJibTaThl HUcnoab3oBanue
4acoB o0opynoBaHusI
1 Meroapl [IpakTrueckas padora Noe | 3HaKOMCTBO ¢ 1 YMeHue Moap30BaThCs JaTauk
MO3HAHUS B 1 OCHOBHBIMH METOJaMHU HarpeBaTeIbHBIMU TEeMIEPATypPhI
XUMUHU. «M3ydenue ctpoeHus HayKH npudopaMu (TepMoOTIapHBIii),
DKCTepUMEHTANIbH| TUTAMEHU) CIIUPTOBKA
bI€ OCHOBBI XUMHUU
2 Mertob1 JlaboparopHsriii onbiT Ne 1| 3HaKOMCTBO € 1 Onpenenars BO3MOXKHOCTh | JlaTunk
MO3HAHUS B «/1o xakoiil TeMriepaTypbl | OCHOBHBIMH METOAAMHU MIPOBECHUS peaKklii U TEeMIIEPaTyphl
XUMHUH. MO>KHO HarpeTh HayKu MPOILIECCOB, TPEOYIOMIHNX (TepMonapHblif),
DKCIEpUMEHTAJIbH| BEIIECTBO?» HarpeBaHus CIIUPTOBKA
bI€ OCHOBBI XUMUU
3 Meroapl JlaGopaTtopusbiii onbiT Ne 2| J[aTh mpeacTaBiaeHue o 1 YMenue BeiOupats npudopsl| JlaTank
MMO3HAHUS B «3mepenue TOYHOCTU U3MEPEHUI JUTSI IPOBEJICHUS TEeMIIepaTypbl
XUMHH. TEeMIEPaTypbl KUIICHUS U (POBBIX JATYUKOB U U3MepeHuil, TpeOyrommx TJIATUHOBBIH,
DKCHEepUMEHTAIbH| BOJIbI C TOMOUIBIO AQHAJIOTOBBIX MPUOOPOB TOYHOCTHU MOKA3aHUH. TEPMOMETD,
bI€ OCHOBBI XUMUH| JaTYHKA TEMIEPATYpPhl U ANEeKTpUYecKas
TEPMOMETPAY TUTUTKA
4 Meroasl JlaGopatopusiii onbIT Ne 3| CchopmupoBath 1 3HaTh NPOLIECCHI, JaTtuux
MO3HAHUS B «Onpenenenue MpEJICTaBICHUE O MPOTEKAIOIINE TIpU TEeMIIEPATypPhl
XUMHUH. TEMIIEPATYPHI MIIABJICHUS | TEMIEPAType TIaBJICHUS, TJTABJICHUHU BEIIECTB U UX (TepMoTrIapHbIii)
DKCrepuMEHTANIbH| U KPUCTAJUIU3AINH 00paTUMOCTH TJIaBJICHUS KpUCTAIITU3aUU
bI€ OCHOBBI XHMUHU| METaIlIay Y KPUCTAJUTH3AIAH
5 [TepBonavanbubie | JIabopaTtopHsIil onbIT Ne 4| DKcIepuMEHTaTbHOE 1 YMeTh OTI4aTh JaTauk
XUMHUYECKUE «Omnpenenenue onpeieseHue BOJIOTIPOBOAHYIO BOJlY OT 3IEKTPONPOBOAH
NOHATHS. YUCThIE | BOAOMPOBOIHON U JUCTUIUTMPOBAHHOMN 1 JTUCTUJUTMPOBAHHOM, 3HATh, | OCTH, IIU(GPOBOM
BEILIECTBA U CMECH | JAUCTHILIUPOBAH- HOM BOJOTIPOBOJHON BOJIBI o4emy JUisi POBECHUS MHUKPOCKOII

BOIBI»

HKCIIEPUMEHTOB
HCIIONB3YIOT
JTUCTUJUTMPOBAHHYIO BOAY




[TepBoHavaibHBIE
XUMHUYECKUE
MTOHSATHUA.
dusnyeckue u
XUMHUYECKHE
SIBJICHUSI

JleMOHCTpalMOHHBIN
skcriepuMeHT Ne 1
«Brimenenue u
MIOTJIOIICHHE TEILIa —
MPU3HAK XUMUYECKOU
peaKIum»

N3ydeHne XuMHIeCKUX
SIBJIICHUU

VYMeTh oTnIN4YaTh
¢du3nvecKre npoueccs ot
XUMHYECKUX PEaKIui

Jatauk
TEeMIIepaTypbl
IJTATUHOBEIA




Ne Tema Conep:xanue esieBasi ycTaHOBKA Koa- | Ilnanupyembie HUcnoab3oBanue

n/n ypoKa BO pe3yabTarhl odopynoBanust

4yacoB

7 IlepBonavanbuble | JleMOHCTpALlMOHHBII N3yueHue siBiieHUN Npu 1 3HaTh, yTO Npu NpoTtekanuu | [Tpubop s
XUMHYECKHE skcriepuMeHT Ne 2. Pa3NIOKEHUU CII0KHBIX peaxkuii MOJIEKYJIbI OTIBITOB C
MIOHATHS. «Pa3noxxeHne Bo/IbI BEIIIECTB BEIIECTB pa3pylIaloTcs, a AIIEKTPHUECKUM
[IpocTeie INEKTPUYECKUM TOKOM» aTOMBbI COXpaHsoTCA (A1 | TOKOM
CIIO’KHBIE BEIIECTB C MOJICKYJISIPHBIM
BEIIECTBA CTPOCHUEM)

8 IlepBonavanbuble | J[eMOHCTpALlMOHHBII OKCHEpUMEHTAILHOE 1 3HaTh GOPMYIHUPOBKY Becsl
XUMHYECKHE skcriepumeHT Ne 3. JI0Ka3aTeNbCTBO ACHCTBUS 3aKOHA U yMETh IPUMEHSTH | 3JEKTPOHHBIE
MOHATHUS. 3aKOH «3aKOH CO- XpaHEHUs 3aKOHa €ro Ha MpPaKTUKe, PH
COXpaHEHHUS MAacchl BELIECTB pelIeHnr pacuéTHBIX 3a7a4
Macchl BEUIECTB

9 Kiacchr JleMOHCTpalMOHHBIN DKCIEePUMEHTATBHO 1 3HaTh 00BEMHYIO JTOJTIO [Tpubop mis
HEOPraHMYeCKuX | IKcrepuMeHT Ne 4. OTIPENIeNIUTh COJIepKAHNE COCTaBHBIX YacTeil BO3yXa | OINpeneseHus
COETMHEHUIA. «Ompezenenue coctaBa | KHUCIOPOJa B BO3AYyXE cocTaBa BO31yxa
CocraB Bo3ayxa | Bo3gyxa»

10 | Kmacchr [Ipaktuueckas padora Noe | CuHTe3 conu U3 KUCIOTH | 1 YMeTb MPOBOIHTH Hudposoit
HEOpPraHW4ecKux | 2 U OKCHJIa MeTaJlIa MPOCTEUIITNE CUHTE3bI MHUKPOCKOII
COETMHEHUIA. «[lonyyenue MeTHOTO HEOPraHMYECKUX BEIIECTB C
CBolicTBa KUCIOT. | KyIIopoca» UCTIOJIb30BAHUEM

WHCTPYKLIUU
11 | PactBoOphI JlaGopaTopnsiit onbiT Ne 5| MccnenoBath 1 Nwmets npencraBiaeHue o JaTauk
«V3y4yeHune 3aBUCUMOCTH | 3aBUCHMOCTb pa3Hol 3aBUCUMOCTH TeMIepaTypbl
PacTBOPUMOCTH BEUIECTBA| PACTBOPUMOCTHU OT PacTBOPUMOCTH BEUIECTB OT | TUIATUHOBBIN
OT TEMIIEPATYPbI» TEMIEPaTypbl TEeMIIEPATyphl
12 | PactBophI JlaGopaTtopusbiii onbiT Ne 6| Tlokazath 3aBUCHMOCTD 1 YMeTh UCTIOIB30BaTh Hudposoit
«Habmonenue 3a pocToM | pacCTBOPUMOCTHU OT UG POBOI MUKPOCKOTL 1T | MHUKPOCKOII
KPHUCTAJIJIOB) TEMIEPaTypbl U3y4eHus popMbl
KPHUCTAJJIOB
13 | PactBOpHI. JlaGopatopusiit oneiT Ne 7| ChopmupoBaTh morsTHs | 1 Nwmets npencrasiaeHue o JaTaux
«lIepecsIeHHbII «pa30aBIEHHBII Pa3IMYHOM HACBIEHHOCTH | TEMIIEPaTypbl
pacTBop» pacTBoOp», pacTBopa pacTBOPSEMbIM MJIATUHOBBIH

«HACBILEHHBIN PacTBOPY»,

BCIICCTBOM




«TEPECHIIICHHBIN
pacTBop»




Ne | Tema Conep:xanue lesieBasi ycTaHOBKA Koa- | Ilnanupyembie HUcnoab3oBanue
n/n ypoKa BO pe3yabTarhl odopynoBanust
4yacoB
14 | PactBOpBI [Ipaktuueckas padora Ne | CchopmupoBathb 1 YMeTs onpenenarsb JaTtuux
3 MpEeJICTaBICHUE O KOHIIEHTPALIMIO PacTBoOpa, ONITUYECKOU
«Omnpenenenue KOHILIEHTpAIlMU BEIECTBA HCIIOb3YS] HHCTPYKIIUIO MJIOTHOCTHU
KOHIEHTPALlUU BEIIECTB | U KOJIMYECTBEHHOM
KOJIOPUMETPUYECKHUM 110 | aHAJIN3€E
KaJIMOPOBOYHOMY
rpaduxy»
15 | Kpucramnoruapar | Jlaboparopusriii onbiT Ne 8| Chopmuposats nousitue | 1 3HaTh CIOCOOHOCTH JaTauk
bl «Omnpenenenue «Kpucramnoruapar» KPUCTAJJIOTUIPATOB TeMIIepaTypbl
TEMIEPATypPbl paspyuiarbcst Ipu MJIATUHOBBIH
paziioxeHus HarpeBaHuu
KPUCTAJJIOTUAPATA
16 | Knaccer [IpakTuueckas padora Ne | CchopmupoBathb 1 Ymerts onpenensats pH Hatuuk pH
Heopranuueckux | 4 npencrasienue o pH pacTBOpoOB
COCIMHECHUM. «Onpenenenue pH cpensl Kak
OcHoBaHus pPacTBOPOB KUCIIOT U XapaKTepUCTUKU
1IeJI0Yeil» KHCJIOTHOCTH pacTBoOpa
17 | Knaccer Jlab6opaTopusiit oneiT Ne 9| ChopmupoBath 1 [IpuMeHATh YMEHUS 11O Hatuaux pH
Heopranuueckux | «Omnpenenenue pH pas- MIPEICTABJICHHUE O IIKaJIe onpexaenenuto pH B
COCMHEHHUIA. JIUYHBIX CPEI» pH MPAaKTUYECKOMN
OcHoBaHUs NEeSATEIbHOCTH
18 | Kumacchr JlaGopaTtopHsbIit onbIT Ne | DKCepUMEHTAIBHO 1 [TornMate cymHoCTh Hatuuk pH,
Heopraamueckux | 10 JI0Ka3aThb XUMUYECKUE nporecca HeWTpaau3aly 1 | 103aTop 00bEMa
COCTUHEHU. «Peaknus CBOMCTBAa OCHOBaHUU MPUMEHSThH MPOLIECC JKHJKOCTH,
XUMHUYECKHE HEUTpATU3ALIUI. HEUTpaIM3aliM Ha OropeTka, JaT4nuK
CBOICTBA JleMOHCTpalMOHHBIN MPaKTUKE TeMIepaTypbl
OCHOBaHHM sKcnepuMeHT Ne 5 IJIATUHOBBIM,
«OcuoBanus. TemioBon aTYNK
s ekt peakun JaBJICHUS,
TUAPOKCHUIA HATPHSI C MarHuTHas
YTJIEKUCIIBIM Ta30M» MelIaiKa
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CBoiicTBa
HEOPraHUYECKUX
COE€IUHEHUN

JlaGopaTtopHsbIii onbIT No
11

«Onpenenenue
KHCJIOTHOCTH TTOYBBI»

Hcmons30BaTh
MOJTYYCHHBIC 3HAHUS TSI
onpeeeHus
KHCJIOTHOCTH PacTBOPOB

YMeTs onpeaensaTh
KHCJIOTHOCTD TOYB

Hatuuk pH




Ne | Tema Conep:xanue esieBasi ycTaHOBKA Koa- | Ilnanupyembie HUcnoab3oBanue
n/n ypoKa BO pe3yabTarhl odopynoBanust
4acoB
20 | Xumuueckas JleMOHCTpalMOHHbIN IToka3aTbk 3aBUCUMOCTB 1 YMeTb onpenesnsars TUIL JaTtuux
CBA3b OTIBIT (bu3NYECKUX CBOWCTB KPUCTAJUIMYECKUX PEIETOK | TeMIlepaTypbl
Ne 6 «Temneparypa BELIECTB OT THUIIA 10 TEMIIEPATYpPE IIJIABJICHUS | TUIATUHOBBIN,
IIJIABJIEHUS BEILIECTB C XUMUYECKOU CBS3U JTATYHUK
pa3HBIMH TUITAMH TEeMIIepaTypbl
KPUCTAJUIMYECKUX TepMONIapHBIN
pELETOK»
TemaTn4eckoe NJIAHUPOBaHHUE Y4eOHOr0 MaTepHrasa B 9 Kiacce
Ne | Tema Coaepixanue IleneBas ycraHOBKa Koan- | Ilnanupyemsie Hcnoab3oBanue
n/n ypoka BO pe3yJbTaThbl 000opy10BaHUA
4acoB
1 Teopus JleMOHCTpalMOHHBIN [Tokazats, 4TO 1 3HaTh, 4TO pacTBOpeHue — | JlaTumk
AIEKTPOJUTUYECK | OIBIT pacTBOpEHUE BELIECTB (U3UKO-XUMHYECKUN TEeMIIepaTypbl
ot muccormanuu | Ne 1 «TemmoBoit apdekT | uMeeT psia Mpru3HaAKOB npouece IJTATUHOBEIN
pacTBOpPEHUS BELIECTB B | XMMHUYECKOHN peakuu
BOJIEN
2 Teopus [Ipaktuyeckas padora Ne | Benenue nonstuii 1 YMeTh sKCnepuMeHTAIbHO | JlaTumk
anekTponutuyeck | 1 «QIIEKTPOJIUT» U ONPEIEIATh MIEKTPOIUTHI U | AIEKTPOIPOBOIH
ol nucconuanuu | «DJIEKTPOIUTHI U CHEDJICKTPOIUT HE3JIEKTPOJIUTHI OCTH
HEAJIEKTPOJIUTHI
3 Teopus Jlaboparopusrtii ombiT Ne 1| ChopmupoBats 1 3HaTh, KaKOE€ BIIUSIHUE JaTuuk
ANEKTpOIUTHYECK | «BinusHue pacTBopuTens | NpeAcTaBIEHUE O OKa3bIBAET BOJIA HA 3IEKTPONPOBOAH
Ol IUccolMalul | Ha IUCCOLUALINIO BIIUSIHUM PACTBOPUTEIIS JUCCOLMAIIMIO BELIECTBA ocTH
Ha JUCCOLMALINIO
AJIEKTPOJIUTA
4 Teopus JlaGopaTopHsbIit onbIT Ne 2| DKCepUMEHTAIBHO 1 YMeTh onpenensaTh cuiibHble| JlaTumnk
anekTponutudeck | «CHIIbHBIE U cladbie BBECTHU MOHSITHE «CIA0BIN U CJIa0bIe AJIEKTPOJIUTHI C 3IEKTPONPOBOAH
OM TUCCOLMALUN. | DIEKTPOIUTHI» 3JEKTPOJIAT MTOMOILBIO AaTYHKa OCTH
CuibHbIE U ANEKTPOIPOBOIHOCTH
ciabbie

JJIEKTPOJIUTHI




Ne | Tema Conep:xanue lesieBasi ycTaHOBKA Koa- | Ilnanupyembie HUcnonb3oBanue
n/n ypoKa BO pe3yabTarhl odopynoBanust
4acoB
S) Teopus JlaGopatopasiii onbIT Ne 3| ChopmupoBathb 1 3HaTh 3aBUCUMOCTh Jartuux
AIEKTPOJUTUYECK | «3aBUCHUMOCTD IIPEICTABICHHUE O 3IEKTPONPOBOJHOCTH 3IEKTPONPOBOAH
Ol Iucconualtuu | 3JIEKTPOIPOBOJIHOCTH 3aBUCUMOCTHU pacTBOpOB OT OCTH
pacTBOPOB CHIIBHBIX 3JIEKTPONPOBOAHOCTH KOHIICHTPallud HOHOB
AJIEKTPOJIUTOB OT pacTBOpOB OT
KOHILICHTPAllUH HOHOBY KOHIICHTPAllU NOHOB
6 Teopus [IpakTudeckas padora Ne | 3akpenuTh 1 YMeTh sKCnepuMeHTIbHO | JlaTumk
ANEKTPOJIUTUYECK | 2 MIPEICTABIICHHUE O ONpeIEeNATh KOHUEHTPALMIO | 3JEKTPOIPOBOAH
ol nucconmanuu | «OmnpeneneHune 3aBUCUMOCTHU COJIM B pacTBOpE C ocTH
KOHLIEHTpALUU COJIX 110 3JIEKTPONPOBOAHOCTH MTOMOILBIO AaTYHKa
AJIEKTPONPOBOIHOCTH pacTBOpPOB OT 3IEKTPONPOBOIHOCTH
pacTBopa» KOHIICHTPAlll NOHOB
7 Teopus Jlaboparopusrtii onbiT Ne 4| UccnenoBaTth 1 [IpumensATs 3HaHUSA O JaTuuk
aneKTpoauTnyeck | «B3anmopneiicTeue 0COOEHHOCTH MPOTEKAHUS peaky HEUTPAIU3alui B | 3JEKTPOIPOBOIH
Ol TUCCOLMAIIMU. | THUAPOKCH A Oapus C peakiu HeuTpanu3auu WHBIX YCIIOBHSIX OCTH, J103aTOP
Peakiiu mOHHOTO | CEpHOM KHUCIOTON» 00BEMa
oOmeHa JKUJIKOCTH,
OropeTka
8 Teopus JlaGopatopHslii onbIT Ne 5| DkcriepruMeHTaIbHO 1 3HaTh, 4TO BCE Jartuux
anekTponutudeck | «OOpa3zoBaHue coneit noka3atb 00pa3oBaHHe pacTBOpPHUMBIE B BOJIE COJIM | 3JIEKTPOIPOBOJIH
Ol IUccOoLMallUd | aMMOHHUSI» MOHOB MPU PEaAKLNU SIBJISIFOTCS CUJTbHBIMU OCTH
aMMHaKa C KUCIOTAMH 3IEKTPOJIUTAMHU
9 XUMUYECKUE JlaGopaTtopusbiii onbiT Ne 6 M3ydenue okucnutenpHo-| 1 NmeTts nipeacraBieHue o JaTuuk
peaKkiuu. «M3ydyeHue peakuu BOCCTAHOBUTEIbHBIX TETI0BOM 3 deKTe TEeMIIepaTypbl
OxkucIuTeNnbHO- B3aUMOJICUCTBUS IIPOLIECCOB, OKHCIIUTENBHO- IIJIATUHOBBIN
BOCTAaHOBUTEJBHBI | CyIb(UTa HATPHUS C MPOTEKAIOIIUX C BOCCTAHOBUTEIbHBIX
e peakiuu (OBP) | mepokcumoM Bogopoaa» | BBLACICHUEM SHEPTHH peakuuii




Ne | Tema Conep:xanue esieBasi ycTaHOBKA Koa- | Ilnanupyembie HUcnonb3oBanue
n/n ypoKa BO pe3yabTarhl odopynoBanust
4yacoB
10 | Xumuueckue JlaGopatopusrii onbIT Ne 7| Jlokazats, uTo B mpouecce| 1 Nmers npeacrasineHus o Hartuuk pH
peakuun. OBP «3menenne pH B xone npotekanus OBP Pa3IMYHBIX MPOTYKTAX
OKHUCJIUTEIBHO- BO3MOXKHO 00pa3oBaHUe OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX KHUCJIOTHI WJTU IEJI0YU BOCCTAaHOBUTEIbHBIX
peaKuuii» peakuuii
11 | Xumuueckue JlabGopatopnsbiii onbiT Ne 8| KonmdecTBeHHO 1 3HaTh, YTO METAJLIBI JaTauk
peakuuu. OBP «CpaBHUTETbHAS 0XapaKkTepHU30BaTh SBIISTIOTCS HaANPSDKEHUS
XapaKTepUCTUKA BOCCTaHOBUTEIbHYIO BOCCTaHOBUTEIISIMU C Pa3HOM
BOCCTAaHOBUTEIbHON CHOCOOHOCTh METAJIJIOB BOCCTaHOBUTEIBHON
CIIOCOOHOCTH METAJIOB)» CIOCOOHOCTBIO
12 | Xumnueckue JleMOoHCTpaloHHbIE N3yunts 3aBUCUMOCTD 2 3HaTh 3aBUCUMOCTh [Tpubop s
peaxiuu. onbIThl Ne 2 «M3yyeHne | CKOpPOCTH peaklUu OT CKOPOCTH peakLuu OT WJUTIOCTpAIUN
CkopocTb BIIMSIHUSL PA3ITUYHBIX pa3uyHbIX (HaKTOpPOB pa3nu4YHbIX (PaKTOPOB — 3aBUCUMOCTH
XUMHYECKON (bakTOpOB HA CKOPOCTH TEeMIIepaTyphl, CKOpPOCTH
peakuuu peaxim» KOHIICHTPALUU XUMUYECKOH
pearupyromnux BemecTs, peaxkuuu ot
KaTaau3aropa, HIpUpoabl YCIIOBUI
BELIECTB, MJIOLIAAH
COIIPUKOCHOBEHMSI BELLIECTB
13 | Hemeramisl. JleMOHCTpalMOHHBIN DKCIEepUMEHTATBHOE 1 3HaTh (HU3UYECKUE U Ammmapat ajis
["anorensr OTIBIT u3ydeHne PU3NIECKUX U XMMHUYECKHE CBOICTBA IIPOBEICHUS
No 3 «M3yuenne XUMHYECKHX CBOMCTB rajoreHoB. XUMHYECKUX
du3nueckux u xJiopa YMeTh 3anuchIBaTh IIPOLIECCOB
XUMHUYECKHX CBOWCTB YpaBHEHUS PEaKIIHi (AITXP)
XJI0pa» raJIoreHOB C METaJNIaMH,
HEMeTallJIaMH, UX
Pa3NUYHYIO OKHCIUTEIbHYIO
CHOCOOHOCTh
14 | T'anorens! [IpakTuueckas padora Ne | Onpenenuts conepxanue | 2 YMeTb NIPpUMEHATH JlaT4uuk xyopua-

3

«Onpenenenue
coAepKaHus XJIOPU-
HOHOB B IUTHEBOU BOJIE)

XJIOpUA-UOHOB B
UCCIIENYEMBIX pacTBOpax

MOHOCCIICKTUBHBIC JAaTUYHUKHU

HOHOB




Ne | Tema Conep:xxanue lesieBasi ycTaHOBKA Koa- | Ilnanupyembie Hcnoab3oBanue
n/n ypoKa BO pe3yabTarhl odopynoBanust
4yacoB
15 | CepoBonopoz, JleMOHCTpalMOHHBIH Wzyunts naboparopusie | 1 3HaTh J1ab0paTOpHBIE Anmnapat i
cynbpuabl OTIBIT: CIOCOOBI TIOTYYCHHS CIIOCOOBI MOTyYCHUS MIPOBEACHUS
«Ilonyuyenue CEpOBOIOPOAA, ETO CEpOBOIOPOAA, Er0 XUMHYECKHUX
CEepoOBOAOPOJA U CBOICTBAa U CBOMCTBA (bU3UYECKHEe U XUMUYECKUE | PEaKIui
U3y4eHHE €ro CBOMCTBY. | Cynb(puIoB cBoiicTBa. YMmetb npoBoauth| (AIIXP), mpubop
JlaGopaTopHBbIil OMBIT: KaueCTBEHHbIE PEAKIIMN HAa | JJIS TIOJTyYeHUS
«CHHTE3 CEpoBOIOPOA. CEpOBOIOPOA U COJIN ra3oB WiN
KauecTBeHHBIE peaknu CEpOBOAOPOAHOM KUCHOTHI, | ammapar Kumma
Ha CEpOBOJOPOA U COCTaBJIATh
(10411791033 COOTBETCTBYIOIIUE
YpaBHEHUS] XUMHUYECKHIX
peakuuii
16 | Hemeramisl JleMOHCTpalOHHbIN N3yunts cBolicTBa 1 3HaTh pU3NUECKUE U Anmnapat s
Oxcusl cepsbl. OTIBIT CEpHHUCTOTO rasa XUMHYECKHE CBOMCTBA MIPOBEICHUS
CepHucras No 4«3yuenue cBOUCTB CEpPHUCTOrO ra3a. Y MeTh XUMHYECKUX
KHCJIOTa CEPHHUCTOTO raza u 3aMUChIBaTh YPAaBHCHHS peaknuii (AITXP)
CEPHUCTOU KUCIIOTHI» peakuuii rasa ¢ BOJI0MH, co
ies09aMu
17 | Hemeramusl. JlaGopatopHslii onbIT Ne 9| DkcriepruMeHTaIbHO 1 3HaTh, 4YTO PacTBOP JaTtuux
AmMuak «OCHOBHBIE CBOMCTBA OKa3aTh aMMMaKa B BOJe — CJIa0bIil 3JIEKTPOINPOBOIH
aMMHUaKa» MPUHAIJICKHOCTD ANEKTPOJIUT. Y METH oCTH

pacTBOpa aMMHaKa K
CJ1a0BIM 3JIEKTPOIUTAM

OMPEACIISITH ’TO CBOMCTBO C
IIOMOIIIBIO JaTUUKA
AJIEKTPOTPOBOTHOCTH
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Oxkcupa azora (IV)

JleMOHCTpaliMOHHbIE
onbIThl: «[lomydyeHue
okcuaa azora (1V) u
M3yYEHHUE €TI0 CBOMCTBY;
«OKHuCcIeHne OKCcUIa
asora (Il) 1o oxcuma azora
(IV)»; «B3zaumoneiictBue
okcupa azota (1V) ¢
BOJIOM U KMCJIIOPOJOM, T10-
Jy4eHUE a30THOMU
KHUCITIOTBI»

N3y4nuTh NpOMBIILIICHHBIE
1 1abopaTopHbIE CIIOCOOBI
MOJTyYEHUsI OKCUIA a30Ta
(IV), ero cBoiicTBa,
IMPUMCHCHUC B
MPOU3BOACTBE a30THOM
KHCJIOTHhI

3HaTh TPOMBITIUICHHBIC U
JabopaTOpPHBIE CIIOCOOBI
MOJTyYEHUsI OKCUJIA a30Ta
(IV), ero pusmueckue u
XUMHUYECKHE CBOMCTBA.
VYMeTh cOCTaBIATh
COOTBETCTBYIOIIIHE
YpaBHEHUS XUMHUUYECKHUX
peaKkuuid.

VYMeTh 00BSICHATH
MIPUMEHEHHE OKCHJIa a30Ta
(V) B mpousBoaCTBE
a30THOM KHUCJIOTHI

Tepmope3uctopH
Bl JaTYHK
TeMIIepaTyphl,
natyuk pH,
MaTYHK
AJIEKTPOIPOBOIH
OCTH, armapar
JUTS TIPOBEICHUS
XHUMHYECKHX
peakuuii
(AITXP),
MarHuTHas
MelIajika




Ne | Tema Conep:xxanue lesieBasi ycTaHOBKA Koa- | Ilnanupyembie HUcnonb3oBanue

n/n ypoKa BO pe3yabTarhl odopynoBanust

4yacoB

19 | A3sornas kucnora | [Ipaktuueckas pabora Ne | DKkcrepruMeHTAIbHO 2 YMeTb UCTIONb30BAThH JlaTuvk HUTpaT
u e€ conu 4 OTpeeNUTh COJepKaHuE MOHOCEIEKTUBHBIC JaTUNKH | MOHOB

«Onpenenenue HUTpAT- | HU- TPAT-HOHOB B U1 OIIPEJEIIEHNS] HOHOB
HMOHOB B MTUTATEILHOM pacTBopax
pacTBope»

20 | MunepanbHbIe JlaGopaTopHsbIit onbIT Ne | DKCepUMEHTAIBHO 1 YMeTh dKciepuMeHTaIbHO | JlaTumk

ynoOpeHus 10 pa3au4aTh MOYEBUHY U OIIPEAEIATH MOYEBUHY AJIEKTPONPOBOIH
«Onpenenenue MUHEpAJIbHBIE yI00pEHUS oCTH
aMMHAYHOH CEJIUTPHI U
MOYEBUHBI»

21 | Meramisbl. JlaGopatopHslii onbIT Ne | DKcrepuMEHTaIbHO 1 3HaTh CBOMCTBA coeAMHEHMH| JlaTunk
Kanprmii. 11 YCTaHOBUTH 00pa3oBaHHUE KaJIBIIMS M €T0 3HAaYEHUE B | AJIEKTPOIPOBOIH
CoenuHenus «B3aumonencreue CPEIHEU U KUCIIOU COJH MIPUPOAE U XKU3HU YEJIOBEKA | OCTU, MarHUTHAs
KaJbIuUs M3BECTKOBOMW BOJBI C MeIIanka,

YTJIEKUCIIBIM Ta30M» npubop ISt
MOJIyYEHUs Ta30B
WM anmapar
Kunna

22 | Mertamibl. Xeneso| JlabopaTtopuslii onbiT No | HccnenoBaTh npotecc 1 3HaTh, YTO IPOLECC Jatuuk

12 AJIEKTPOXUMHYECKOU KOPPO3UHU METAIIOB TABIICHUS

«OKuceHue xenesza Bo KOPpO3UH KeJe3a B IIPOTEKAET B IPUCYTCTBUU

BJIQXKHOM BO3IyXe» BO3/yXe BOJIbI M KUCJIOPOJa. 3HATh

(bakTOpHl, YCKOPSIOIIHE

poIecc KOPPO3HU
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	Рабочая программа по химии для 8-9 классов.

