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IosicHuTeIbHAS 3aNIUCKA
Paboyas mporpamma o XMMHUU MpeaHa3HAuYEHA 11 00yueHHs ydamuxcs §-9 kiaccoB
o0m1eo0pa3oBaTenbHBIX MKOJI. Pabouas mporpamma 1o XuMuu pa3padoTaHa B COOTBETCTBUHU C
JNEUCTBYIOLIMMH HOPMAaTUBHO-IIPABOBBIMU akTaMu Pocculickoii @enepanuu:

1. @enepanbHbIM 3ak0HOM OT 29.12.2012 roga Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Denepanun».
2. @denepalibHbIM  TOCYJApPCTBEHHBIM 00pa30BaTENbHbIM CTAaHJAPTOM OCHOBHOTO OOIIEro

oOpa3oBanus, yreepxacHaoro [Ipukazom MunmcTepcTBa 00pa3oBanus u Hayku Poccuiickoit deneparuu ot
17.12.2010 v Ne 1897 «O06 yrBepKIcHUH (PenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIILHOTO CTaHIapTa
OCHOBHOTO 00111eTr0 00pa3oBaHus (C U3MEHCHHUSIMHU U JOTIOJTHEHUSIMU )».

3. [IpumepHoOit mporpaMMoii OCHOBHOTO 00IIEro 0Opa3oBaHus IO XUMHUHU

4. Paboueit nmporpammoit mo xumuu. I'apa H. H. Ilpenmernas nunus yueOnukoB I'. E.
Pymsutuca, ®. I'. ®enpamana 8-9 kiacchl.

o. ®denepalibHbIM IIEPEUYHEM YUEOHUKOB.

6. OcHoBHO# 0OpazoBarenbHO# porpaMmmoit MOY KymanuHCKo# mkoIibt

YuyeOHuKH

Pymutuc I'. E., ®enpaman @. I'. Xumus. 8 xinace. ®I'OC.: yueOHUK 1 001m1e00pa3oBaTeIbHBIX
yupexxnenuit / M.: Tlpocserenue, 2020r.
Pymutuc I'. E., ®enpaman @. I'. Xumus. 9 xmacc. ®I'OC.: yueOHUK a1 0011e00pa3oBaTeIbHBIX
yupexaenuit / M.: [Ipocsemenne, 2021r.

OO0mas xapakTepucTHKa y4eOHOIr0 npeaMera

B coneprxanum JaHHOTO Kypca MPeICTaBIEHbl OCHOBOIIOJIATAIOIINE TEOPETHUECKUE CBEJICHUS 10
XMMUH, BKJIIOYAIOIME U3y4eHNE COCTaBa U CTPOCHUS BEILECTB, 3aBUCUMOCTH UX CBOICTB OT CTPOEHHH,
HCCIIEZIOBAaHUE 3aKOHOMEPHOCTEH XUMUYECKUX MTPEBPAILEHUI U IIyTeH yIpaBIeHUs UMH B LEJIAX MOTydEeHUs
BEIIECTB, MaTEPHUAJIOB, SHEPTUU.

B n3yuenun kypca 3Ha4MTEIbHA POJIb OTBOAUTCS XMMUUYECKOMY IKCIIEPUMEHTY: IIPOBEJCHUIO
MIPAKTUYECKUX U J1a00PATOPHBIX pabOT U OMMCAHUIO UX PE3YIbTATOB; COOMIOACHUIO HOPM U IIPaBUII
MIOBEJICHUSI B XMMUYECKHX J1a00PaTOPUSIX.

VY4eOHbIi SKCIIEPUMEHT 110 XMMHHM, IPOBOIUMBIN Ha TPaJAULIMOHHOM 000PY10BaHUH, 0€3 IPUMEHEHHSI
U GPOBBIX J1a0OpaTOpuii, HE MOXKET MO3BOJIMUTH B ITOJHOM Mepe PelIUTh BCE 3a7ja4yl B COBPEMEHHOM 1IKOJIE.
OTO CBA3aHO C PSIIOM IIPUYMH:

TpaIULMOHHOE KOJIbHOE 000pYJOBAHNE U3-3a OTPAaHUUYEHUS TEXHUUECKUX BO3MOXKHOCTEH He
MI03BOJISIET IPOBOIUTH MHOTHE KOJIMUYECTBEHHBIE UCCIIEJOBAHNUS;

JUTUTENILHOCTD MPOBEJCHUS XUMUYECKUX UCCIIE0BAHUI HE BCErJa Coraacyercs ¢ JNIMTENbHOCThIO
yUYEOHBIX 3aHATHI;

BO3MO’KHOCTb IIPOBEICHUSI MHOTHX MCCIEOBAaHUN OrpaHUYMBAETCs TPEOOBAHUAMH TEXHUKU
0€30I1aCHOCTH U JIp.

[MudpoBas nabopaTopusi MNOJHOCTHIO MEHSET METOAUKY U COJEp)KaHUE SKCIEPUMEHTAIbHOMN
NEATeNbHOCTH M pellaeT BblIeNepeynucieHHble Mpobiaemsbl. IIMpokuil crnekTp AaTYMKOB MO3BOJISET
y4aluMcsi 3HaKOMUTBCS C TapaMeTpaMu XUMHUYECKOTO 3KCIIEPUMEHTA He TOJIbKO Ha KaUeCTBEHHOM, HO U Ha
KOJIMYecTBeHHOM ypoBHe. Llu¢poBas naGopaTtopusi Mo3BOJSET BECTU IUTEIbHBIA HKCIEPUMEHT Aaxe B
OTCYTCTBHE HKCIIEPUMEHTATOPA, @ YACTOTA UX U3MEPEHUI HETOIBIACTHA YEJI0BEUECKOMY BOCIIPUSTHIO.

B nmpouecce QopmupoBaHus SKCHIEPUMEHTANbHBIX YMEHHHM Y4eHUK oOy4yaeTcs TMpelCTaBIsATh
uHpopMalno 00 UCCIEIOBAaHUM B UETHIPEX BUAAX:

B BepOAJIbHOM: ONMCBIBATH SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIEINb SKCIIEPUMEHTA,
(buKCHUpOBaTH BHUMaHHE Ha U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTHH;

B TaOJMYHOM: 3aIlIOJHATH TAOIMIIbI TaHHBIX, JISKAIIMX B OCHOBE TOCTPOCHUS TpapHKOB (TIPH 3TOM Yy
yJaluxcs BO3HUKAET MEPBUYHOE MPEACTaBICHUE O MaclITabax BEIUYHH);

B IpauuecKoOM: CTPOUTH I'padHKH 10 TAOIUYHBIM JAHHBIM, YTO TA€T BO3MOXKHOCTH IEPEXoia K
BBIIBUKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX]ly BETMUYMHAMH (TIPH 3TOM YUHUTENb [TOKA3bIBAET
MPEUMYIIECTBO B BU3YAJIN3ALUU 3aBUCUMOCTEH MEX/y BEIMUYMHAMU, HATJIHOCTh U MHOTOMEPHOCTh); B
BHJIE MATEMATUYECKUX YPABHEHUN: 1aBaTh MaTEMATUYECKOE ONIMCAHUE B3aUMOCBSI3H BEJIIMUNH,
MaTeMaTu4ecKkoe 0000LIeHuE.

Hcnons3oBanue obopynoBanus «Touka poctay npu peanusanuu ganHoi OI1 mo3Bosser co3naTh



YCIIOBHS:

- I paClIupCHUA COACPIKaHNA IKOJBbHOTO XUMHUYCCKOT'O 06pa303aHH51;

- JUIS TIOBBIILICHHSI TO3HABATEIBHON aKTUBHOCTH 00Y4YaIONIMXCSI B €CTECTBEHHO-HAYYHOH 0071acTH;

- JUTSL pa3BUTHSI TUIHOCTH PEOCHKA B mpoiiecce 00ydeHus: XMMHUHU, €r0 CIIOCOOHOCTEH,
(hopMHUPOBAHHMSI U yIOBICTBOPEHUS COIMAIIEHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

= JJIA paGOTbI C OI[apéHHBIMI/I IOKOJIbBHUKaMHU, OpraHru3alu UX pa3sBUTUA B PA3JIMIHBIX O6HaCT$IX
00pa30BaTEIILHOM, TBOPUECKOH JCATEITHHOCTH.

C aT0¥ 11eM1bI0 UCTIONIB3YETCS ceaytoliee mocooue: «Peanuzamus 06pa3oBaTeNIbHBIX TPOrpaMM
GCTCCTBGHHOHaquOﬁ U TEXHOJIOTHIECKOU HaHpaBHGHHOCTeﬁ 10 XUMHUH C UCITIOJIB30BAHUEM 060py11013aH1/1$1
nentpa «Touka pocray, Meroauueckoe nmocodue I1.1. becrianosa, M.B. Jlopodeera; Mocksa 2021

B cooTBeTcTBHY € y4€OHBIM IIJITAHOM Ha M3YYCHHE XHMHH B 8 Ki1acce OTBOIUTCS 2 Yaca B HEJISIIO
(68 gacoB). B 9 knacce oTBoaMTCS 2 Yaca B Heei0, 68 4acoB B ro/l.

Pe3yabTaThbl 0OCBOCHHS YU4€OHOTO NpeaMeTa « XUMHS».

N3yveHne XuMHUH B OCHOBHOM IITKOJIE J]A€T BO3MOYKHOCTH JIOCTHYB CICAYIONIUX PE3YJIbTATOB B
HaIPaBJICHUN JHYHOCTHOTO PA3BUTHS:

1. BociuTaHMe POCCUICKON Ipa’kJaHCKON HAEHTUYHOCTH: MaTPUOTU3MA, JIFOOBU U YBaXKEHUIO K
OTedecTBY, 4yBCTBa TOPJIOCTH 33 CBOIO POJTMHY, 32 POCCHHCKYIO XUMHUYECKYIO HAYKY;

2. hopMUpOBaHHE IIETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, a TAK)KE COIMATLHOMY, KYITbTYPHOMY, SI3BIKOBOMY U
JyXOBHOMY MHOT000pa3nio0 COBPEMEHHOTO MUPA;

3. bopmMupoBaHUE OTBETCTBEHHOT'O OTHOIICHHS K YICHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPa30BaHNIO HA OCHOBE MOTHUBALIMU K 0OYUEHUIO U MO3HAHUIO, BEIOOPY
PO HILHOTO 00pa30BaHUs HAa OCHOBE HH(POPMAIIMH O CYIIECTBYIOMIMX MPO(ECCHIX U TUIHBIX
npodeccroHabHBIX MPEANOYTEHII, 0CO3HAHHOMY MOCTPOEHUIO HHINBUIYaTIbHOM 00pa3oBaTebHOM
TPAeKTOPHUU C YUETOM YCTOMUMBBIX O3HABATEIbHBIX HHTEPECOB;

4. bopMupoBaHHE KOMMYHUKATUBHOW KOMIIETCHTHOCTH B 00pa30BaTeIbHOM, 0OIIIECTBEHHO
MOJIE3HOM, Y4eOHO-HUCCIE0BATEIHCKOM, TBOPUECKON U APYTUX BUIIAX JCSITCIbHOCTH,

5. popMupoBaHUE TOHUMAHUS IIEHHOCTH 3JJ0POBOTO M 0€301MacCHOTO 00pa3a KU3HH; YCBOCHHE
MPaBWJI MHAUBUAYAJILHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B UPE3BbIUAHHBIX CUTYALIUSIX,
YTPOKAIOIINX KU3HU U 3[J0POBBIO JIIO/IEH;

6. popmupoBaHue Mo3HaBaTeILHON U HHPOPMAIIMOHHOM KYJIBTYpPbI, B TOM YHCJIE Pa3BUTHE HaBBIKOB
CaMOCTOSITENILHOM pabOThI ¢ y4eOHBIMU TOCOOUSIMU, KHUTAMU, IOCTYITHBIMU UHCTPYMEHTAMU U
TEXHUYECKUMU CPeJICTBAMU WH(OPMALIMOHHBIX TEXHOIOTU;

7. hopMupoBaHHE OCHOB 3KOJIOTHYECKOrO CO3HAHMS Ha OCHOBE IMPU3HAHUS LIEGHHOCTH KU3HU BO BCEX
€€ MPOSIBJICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOT O, OEPEKHOTO OTHOILIIEHUS K OKPY>KaIOIIEH Cpee;

8. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/1a4, YMEHUS HAXOJUTh aIeKBaTHbIE CIIOCOOBI
MOBE/ICHUS U B3aMMOJCHCTBHSI C TapTHEPaAMH BO BpeMsl yueOHOU 1 BHEYUYEOHOM e TEIbHOCTH,
CIIOCOOHOCTH OLIEHUBATh POOJIEMHBIE CUTYAIIUU M ONIEPATUBHO IPUHUMATh OTBETCTBEHHBIE PEILICHUS B
Pa3IMYHBIX POJYKTUBHBIX BHIAX JEATENbHOCTH (yueOHasi MOMCKOBO-UCCIIE0BATeNbCKas, KIyOHas,
MIPOEKTHAsI, KPYKKOBas U T. I1.)



MeTtanpeaMeTHBIMH PE3yJIbTaTaMU OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON POTpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUs SIBISIOTCS:

1. oBnazieHne HaBBIKAMU CAMOCTOSITEIILHOTO MPHOOPETEHUsI HOBBIX 3HAHUN, OpPraHU3aluy yueOHOH
JEeSITEIbHOCTH, IOMCKA CPEACTB €€ OCYILECTBICHMUS;

2. yMeHHe IUIaHUPOBATh IyTH TOCTHKEHHS 1eJIel Ha OCHOBE CaMOCTOSITENIFHOTO aHalIN3a YCIOBUH U
CPEACTB UX AOCTH)KEHUS, BBIICNIATH AJIbTEPHATUBHBIE CLIOCOOBI JOCTHXKEHHS LI U BEIOUpaTh Hanboee
3P PEKTHUBHBIN CIIOCO0, OCYIIECTBISATH MTO3HABATEIHLHYIO Pe(hICKCHIO B OTHOIICHUH JCHCTBUN 110 PEIICHUIO
y4eOHBIX U TI03HABATEIBHBIX 3a/1a4.

3. yMeHHe MOHUMATh MPOOJIeMy, CTABUTH BOIIPOCHI, BBIIBUTATH TUTIOTE3Y, AaBATh OINPEICIICHIE
MOHATHUSM, KJIacCU(UIIPOBATh, CTPYKTYPHPOBATh MaTepHall, IPOBOANTH SKCIIEPUMEHTHI, apTYMEHTHPOBATh
COOCTBEHHYIO MO3UIHIO, (POPMYITHPOBATH BBIBOIBI M 3AKIIFOUCHHUS;

4. yMmeHHe COOTHOCUTh CBOM JIEUCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMU, OCYLIECTBIISITH KOHTPOJIb
CBOEH JIeTEIbHOCTH B IPOLIECCEe JOCTHKEHUS Pe3yibTaTa, ONpeAesaTh CIOCOOb! IeHCTBUN B paMKax
MIPEI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUH C U3MEHSIOIIENCS
CUTYyalUE;

5. hopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JaCTHU UCIIOJIb30BAHUS HHCTPYMEHTOB U
TEXHHYECKUX CPEICTB MH(DOPMAIMOHHBIX TEXHOJIOTHI (KOMITBIOTEPOB M IPOIPAMMHOTO 00CCIICUCHHMST) KaK
MHCTPYMEHTAJILHO OCHOBBI Pa3BUTHSI KOMMYHHKATUBHBIX U MI03HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX
e CTBHIA;

6. yMeHue co3aaBarh, MPUMEHSATh W NPe0OPa30BhIBATH 3HAKH M CHMBOJIBI, MOJICII M CXEMBI
JUIperieHns yaeOHBIX U MO3HaBaTeNbHBIX 3a/1a4;

7. yMeHHe U3BJIeKaTh MHPOPMAIIUIO U3 PA3IMYHBbIX HICTOYHHUKOB (BKIIIOYAsi CPEJCTBA MacCOBOM
nH(popMaly, KOMIAKT-AUCKH yueOHOTo Ha3HaueHus, pecypcbl HTepHeTa), CBOOOIHO MOJIb30BATHCS
CIPaBOYHOM JIUTEPATYpOH, B TOM YHCIIE U Ha JIEKTPOHHBIX HOCUTENSAX, COOIIOAATH HOPMBI
MH(POPMAITMOHHOW U30MPATETLHOCTH, STHKH;

8. yMeHHe Ha MpaKTHKE MOJIb30BaTHCS OCHOBHBIMU JIOTHUECKUMHU MTPUEMaMH, METOJaMHU
HaOIIOACHUS, MOICITUPOBAHUS, OOBSICHEHHUSI, pEIICHUS TTPOOJIeM, MPOTHO3UPOBAHUS | JIP.;

9. ymMeHHe OpraHM30BBIBaTh CBOIO )KH3Hb B COOTBETCTBUH C MPEACTABICHUSIMU O 3J0pOBOM 00pa3ze
KU3HU, IPaBax 1 003aHHOCTAX rpakJaHNHA, LIEGHHOCTSIX OBITHUS, KYIbTYPBl U COLIMAIBHOTO
B3aUMO/ICHCTBUS;

10. ymeHue BBINONHSTH O3HABATENIbHBIE U TPAKTHYECKUE 3aJaHHsI, B TOM YKCJIE IPOEKTHBIE,

11. ymeHue caMOCTOSITENIbHO U ApTyMEHTUPOBAHHO OLIEHUBATH CBOM JACWCTBUA U ACUCTBUS
OJIHOKJIACCHUKOB, COJIEpP>KaTeIbHO 000CHOBBIBAS MPABUIILHOCTH UM OIMOOYHOCTH pe3ysbTaTa U crocoda
NeUCTBUS, aIEKBATHO OLIEHUBATh 0OBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTUUECKOTO MM MPEINoiaraeMoro
pacxo/ia pecypcoB Ha pellieHue 3a/1a4l, a TAK)KE€ CBOM BO3MOXKHOCTHU B JJOCTM)KCHHUH LIETH OTIPEICIIEHHON
CII0OHOCTH;

12. ymenue pabotats B rpyiie — 3pPeKTUBHO COTPYAHUYATH U B3aUMOJICHCTBOBATH HA OCHOBE
KOOPIUHAIMH PA3TUYHBIX TO3UIUI MPH BEIPAOOTKE OOIIEro pelieHnus B COBMECTHON AEATEeIbHOCTH;
CIIyILIaTh MapTHEpa, GOPMYIUPOBATH U APIYMEHTHPOBATH CBOE MHEHUE, KOPPEKTHO OTCTAauBATh CBOIO
MO3UIMIO U KOOPAUHUPOBATH €€ C MO3UIIUY MTAPTHEPOB, B TOM YHUCIIE B CUTYAI[UU CTOJIKHOBEHHS MHTEPECOB;
MPOAYKTUBHO pa3peliaTh KOH(IMKTHI HA OCHOBE y4eTa MHTEPECOB U MO3UIUI BCEeX €ro Y4acCTHUKOB, IOMCKA
U OLIEHKH aJIbTepPHATUBHBIX CIIOCOOOB pa3pelIeHus: KOH()INKTOB.

IIpeameTHbIMU pe3yabTaTaMu ocBoeHUss OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
oOm1ero o0pa3oBaHus SABISIOTCSA:

1. dopmupoBaHre NepBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABIECHUHN O BEIIECTBAX, UX
MPEBpAILEHUSIX U TPAKTUIECKOM NIPUMEHEHHUH; OBJIAICHUE MOHSATUHHBIM aNnapaToM U CUMBOJINYECKUM
SA3BIKOM XUMHU;

2. 0co3HaHHE 0OOBEKTHBHO 3HAUMMOCTH OCHOB XUMHUYECKOHM HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUECKUX NIPEBPALLIEHNUN OPraHNYECKUX U HEOPTaHUYECKUX BELECTB KaK OCHOBBI
MHOTHX SIBJICHUH KUBOW U HEKUBOU MPUPOIbI; YTIyOJIeHHe MPEICTaBICHUIH O MaTepUAIbHOM €UHCTBE
MUpa;



3. OBJIaJICHHE OCHOBAMHU XUMHUYECKOM IPaMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBATH U OOBEKTHBHO
OLICHUBATh KU3HCHHBIC CUTYAIlUH, CBSI3aHHBIE C XMMUEH, HaBBIKAaMH 0€3011aCHOTO 0OpaIeHHs C
BELLECTBAMU, UCII0JIb3YEMBIMH B IOBCEHEBHOMN KU3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh
9KOJIOTMYECKU 0€3011acHOE MOBECHUE B IIEIISIX COEPEIKEHUS 310POBbsI U OKPYKAIOIIEH cpelbl;

4. hopMupoBaHHE YMEHHI YCTAHABIMBATH CBSI3U MEXK/y PEIbHO HAOII0JAeMbIMH XUMUYECKUMU
SIBIICHUSIMH U TIPOLIECCAMH, TIPOUCXOISIINUMHI B MUKPOMHUPE, OOBACHATH IPUYUHBI MHOTOOOpa3usl BEIIECTB,
3aBUCHMOCTb UX CBOICTB OT COCTaBa U CTPOEHHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX
CBOMCTB;

5. mproOpeTeHus OMbITa HCIIOJIB30BAHMS PA3IMYHBIX METOI0B H3y4YCHUS BEIIECTB; HAOIIOIEHUS 32
UX [IPEBPALEHUSAMU IPU IPOBEICHUH HECIO0KHBIX XMMHUUECKHUX 3KCIIEPUMEHTOB C UCIIOJIb30BaHUEM
1ab0paTopHOTO 000PYAOBAHMS U ITPUOOPOB;

6. yMeHHUe OKa3bIBaTh NEPBYIO MOMOIIb IPU OTPABIICHHUSX, 0KOTAX U IPYTUX TPaBMax, CBS3aHHBIX C
BEIIECTBAMU U 1a00paTOPHBIM 000PYJOBAHUEM;

7. oBNaieHNeE preMaMu paboThl ¢ HH(pOpMaLel XUMUYECKOTO COJIepKaHus, IPEACTaBICHHON B
pasHo gopme (B BUJIE TEKCTa, (hopMyll, rpadUKOB, TAOJIUYHBIX JaHHBIX, CXeM, (poTorpaduii u ap.)

8. co3manue OCHOBBI 151 POPMUPOBAHUS HHTEPECA K PACHIMPEHHIO U YTITyOICHUIO XUMHYECKIX
3HaHMN U BbIOOpA XUMHHU KaK MPOPHIBHOTO IMPEMETa MIPH NEPEXO0I€ Ha CTYNEHb CPEAHETO (IIOJIHOTO)
oOuiero o6pazoBaHus, a B JaJIbHEHIIEM U B KauecTBe c(hpepbl cBOE MPOQeccrOHANBHOMN 1eATeIbHOCTH;

9. hopMupoBaHHEe TIPECTABICHNUI O 3HAYEHUN XUMHIECKON HAYKH B PEIIEHUN COBPEMEHHBIX
9KOJIOTMYECKUX MPOOIIEM, B TOM YUCIIE B IPEJOTBPAILIEHUN TEXHOT€HHBIX U KOJIOTHYECKHX KaTacTpod.

INJIAHUPYEMBIE PE3YJIbTATHBI ObYUEHUSA

OcHOBHBIC NOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJ/ISIPHBIX NPeACTaABJICHH)

BpInyCKHUK HAY4YMTCS:

- OIIMCBhIBaTh CBOMCTBA TBEPABIX, )KUIKUX, FA3000pa3HbIX BEIECTB, BbIIENAA UX CYIIECTBEHHbIE
IIPU3HAKH;

- XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABJIMBATH IPUYMHHO -
CIICACTBEHHBIE CBA3M MEKY JaHHBIMH XapaKTEPUCTUKAaMU BELIECCTBA,

- PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX IOHITHN: aTOM, MOJICKYJIa, XAMUYECKHI 2JIEMEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUMU;

- 1300pakaTh COCTAaB MPOCTEUIINX BELIECTB C IOMOILBIO XUMUYECKUX (POPMYIT M CYLTHOCTh
XMUMHMUYECKUX PEAKLIUN ¢ IOMOIIBI0 XUMUYECKUX YPAaBHEHU;

- BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, a TAKKE MAaCCOBYIO
JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCMHECHHUSX;

- CPaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHUS, KUCIIOTBI, COJIH;

- KlTacCU(UIMPOBATh OKCU/IbI U OCHOBAHUS 110 CBOMCTBAaM, KUCIOTHI U COJIU — I10 COCTaBY;

- OIIMCBhIBaTh COCTaB, CBOMCTBA U 3HaU€HHE (B MPUPO/IE U MPAKTUUECKON AEATEIIbHOCTH YEJI0BEKA)
IIPOCTBIX BELIECTB — KHUCJIOPOJAA U BOJOPOLA;

- IaBaTb CPABHUTEJIbHYIO XapaKTEPUCTUKY XUMUYECKUX WIEMEHTOB U BAKHEUIINX COCIUHEHUN
€CTECTBEHHBIX CEMENCTB I1IEJOYHBIX METAJIJIOB U I'aJIOTE€HOB;

- [10JIb30BATHCS J1TA0OPATOPHBIM 000PYI0BAaHUEM U XUMHUECKOM NOCYI0M;

- IPOBOJIUTH HECJIOXKHbIE XUMUYECKHE OTBITHI U HAOIIOIEHHS 32 U3MEHEHHUSIMH CBOMCTB BEILIECTB B
Ipolecce UX MpeBpalieHnit; coOM0AaTh MpaBuila TEXHUKHU 0€30M1aCHOCTH MTPH POBEAEHUH HAOMIOACHUHN U
OTIBITOB;

- pa3nuyaTh HKCIEPUMEHTAIBHO KUCIIOTHI U LIEI0YH, MOJIb3YSICh MHIMKATOPAMU; OCO3HABATh
HE00X0AMMOCTh COOJIOICHNsI Mep O€30MaCHOCTH MPHU OOpAIIeHUH ¢ KUCIOTaMHU U LIEI0YaMH.

BoinyckHUK nonyuum 603MO0M4CHOCHb HAYUUMbCA:

- IPaMOTHO 00palaThcs C BEIECTBAMU B ITOBCETHEBHOH JKU3HU;

- 0CO3HaBaTh HEOOXOAUMOCTb COOJIOICHUS TIPABUIT SKOJIOTHUECKH 0€3011acHOTO TIOBEICHUS B
OKpY Karollel IPUPOJHOH Cpele;

- IOHUMATh CMBICIT U HEOOXOJMMOCTb COOIOICHUS IPEANUCAHUH, IpeAIaraéMbIX B HHCTPYKIUAX IO
UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIp.;

- HCTIIOJI30BaTh MPUOOPETEHHBIE KII0UEBble KOMIIETEHTHOCTH IIPY BBIIOJIHEHUH UCCIIE0BATENbCKUX
MIPOEKTOB IO U3YYEHUIO CBOMCTB, CIIOCOOOB MOJIYUYECHHUS U PACIIO3HABAHUS BEIIECTB;



- pa3BHBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YS CPEACTBA YCTHOTO U NMMCbMEHHOIO
OOIIEHUS, TPOSBIIATH TOTOBHOCTDH K YBOKCHUIO MHOUM TOYKH 3PSHUS MTPHU OOCYKICHUU PE3yJIbTaTOB
BBITIOJTHEHHON pabOTHI;

- 00BEKTHBHO OIICHUBATH WH(OPMAIIHIO O BEIIECTBAX U XUMHUUYECKUX MPOIIECCaX, KPUTUICCKH
OTHOCHUTHCS K TICEBJIOHAYYHON MH(pOpPMAIINU, HETOOPOCOBECTHON peKIIaMe, KaCcaIoIeCs HCIIOIh30BaHUS
pa3nu4HbIX BelecTB. [lepronueckuii 3aKOH U IEpUOInYecKasl CHCTEMA XUMHUYECKUX 3ieMeHTOB /], U.
Menneneea. CTpoeHue BelecTBa

BpInycKkHUK HAYYHTCS:

- KJIACCU(UIIUPOBATH XUMHUYECKUE JIEMEHTHI HA METAJUTBI, HEMETAaJUIbI, SJIEMEHTBI, OKCUIBI U
TUAPOKCH/IBI KOTOPBIX aM(OTEPHBI, U MHEPTHBIC SJIEMEHTHI (Ta3bl) A1 OCO3HAHUS BAXKHOCTHU
YIOPSAJOYEHHOCTH HAYYHBIX 3HAHUM;

- pacKpsIBaTh CMBICH Neproandeckoro 3akoHa /1. 1. Menaeneena,;

- OMKCHIBATh U XapaKTEPU30BaATh TAOJIUUHYIO (HOPMY MTEPUOANUECKON CHCTEMBI XUMUYECKUX
3JICMCHTOB;

- XapaKTepU30BaTh COCTAB AaTOMHBIX SI/IEP U PACTIPeeICHIE YUCIIa AIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX DJIEMEHTOB MaJIbIX MEPHOJI0B MEPUOTUUECKON CUCTEMBI, a TAKKE Kalus U
KaJIbIIMS;

- pa3nnyaTh BUJIbI XUMHYECKOU CBSI3U: HOHHYIO, KOBAJCHTHYIO TIOJIIPHYIO, KOBAJIEHTHYIO
HETIOJISIPHYIO0 U METAITTUYECKYIO;

- n300paxkaTh AIEKTPOHHBIE (POPMYIIBI BEIIECTB, 0OPa30BAHHBIX XUMUYECKUMH CBSI3SIMU Pa3HOTO
BH/JIA;

- BBISIBJISITH 3aBUCHIMOCTh CBOMCTB BEIIECTBA OT CTPOEHUS €r0 KPUCTAIUTMIECKON PEIETKU (MIOHHOH,
aTOMHOM, MOJIEKYJISIPHOM, METaNINYECKON );

- XapaKTepU30BaTh XUMHUYECKUE JIEMEHTHI U UX COCTUHEHHS Ha OCHOBE MOJIOKEHHS 3JIEMEHTOB B
MEPUOANYECKON CHCTEME M OCOOCHHOCTEH CTPOCHMSI MX aTOMOB;

- OIMCBIBATh OCHOBHBIE MPEANOChUTKH OTKPBITHS J. V1. MenaeneeBbIM MepruoIu4eckoro 3aKoHa 1
MEePUOIUUECKON CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB U MHOTOOOPa3HYI0 HAyYHYIO JESTeIbHOCTh YUEHOTO;

- XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAYCHHE MTEPHOTUIECKOr0 3aKOHA U
MEPUOANYECKON CUCTEMBbl XUMUYECKUX 31eMeHTOB J[. 1. Menneneesa;

- 0CO3HABaTh HAYYHbIE OTKPBITUS KaK pe3ylbTaT JNIUTEIbHBIX HAOIIOICHUH, ONIBITOB, HAYYHOM
MOJIEMUKH, TPEOJAOJICHUS TPYAHOCTEH U COMHEHHUIA.

Boinycknuk nonyuum 603M0x4cHOCHb HAYUUMbCA:

- 0CO3HABAaTh 3HAUYECHUE TEOPETUUECKUX 3HAHUN IS MPAKTUYECKOM NEATEIIbHOCTH YeIOBEKa;

- ONMCHIBATh U3yYEHHBIE 0OBEKTHI KaK CUCTEMBbI, IPUMEHSS JIOTUKY CHCTEMHOTO aHAJIN3a,

- IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOJUUECKON CUCTEMbl XUMUYECKUX IIEMEHTOB JIJIs
0OBSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

- pa3BuUBaTh UH(POPMALMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIyOJIeHHs 3HAaHUM 00 UCTOpUn
CTaHOBJIEHUS] XUMUYECKOUM HAayKH, €¢ OCHOBHBIX MOHATUMN, IEPUOJIUYECKOTO 3aKOHA KaK OJIHOTO U3
BYKHEHIIINX 3aKOHOB MPUPOJIbI, a TAK)KE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKHU.

MHuoroo0pa3ue XMuMHYECKUX PeaKkmuii

BpInycKkHUK HAy4YHTCS:

- OOBSICHATH CyTh XUMHUYECKUX MPOIIECCOB;

- HAa3bIBaTh IPU3HAKH U YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIUN;

- YCTaHaBJIMBaTh MPUHAIJIEKHOCTh XUMHUECKOM PEAKIIMU K OTIPEIETICHHOMY THUITY 110 OJHOMY M3
KJIaCCHU(UKAITMOHHBIX MPU3HAKOB: 1) MO YKCITY U COCTaBY UCXOJHBIX BEIIECTB U MPOJAYKTOB PEaKIIUU
(peaxiuu COeTMHEHNUS, Pa3JI0OKEHHUs, 3aMEIICHHUS U 00MEHa); 2) TI0 BBIJCICHHUIO WITH TIOTJIOIIECHHUIO TETUIOTHI
(peakuu SK30TEPMUUYECKHE U SHIOTEPMHUUECKHE); 3) IO U3MEHEHUIO CTETIEHEN OKUCICHHS] XUMUUYECKHUX
AJIEMEHTOB (OKHCIUTEILHO-BOCCTAHOBUTENBHBIE PEAKIINH); 4) 110 00paTUMOCTH Tpoliecca (peakiuu
oOpaTtumble 1 HEOOpaTUMBIE);

- Ha3bIBaTh (DAKTOPBHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIHIA,

- Ha3bIBaTh (DaKTOPHI, BIUSIONIME HA CMEIICHHE XUMUYECKOTO PAaBHOBECHS;

- COCTaBJIATh YPAaBHEHUS ANEKTPOJUTUYECKON JUCCOLUALIMK KUCIIOT, IIeJI0YeH, COJei; MOTHbIE U
COKpAIICHHBIC HOHHBIE YPABHEHUS PEaKIuil OOMEeHa; YpaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX



peakuuii;

- IPOrHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIHii 0 (hopMynaM/Ha3BaHUSAM UCXOTHBIX BEUIECTB;
OTIpENIeNATh UCXOTHBIE BEIIECTBA MO (hopMyTaM/Ha3BaHUSAM IPOIYKTOB PEAKILIUH;

- COCTaBJIITh YPAaBHEHUS PEAKIUM, COOTBETCTBYIOUIUX MMOCIEA0BATEIBHOCTHU («IIECTIOYKE)
MPEBPALLEHUN HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

- BBIABJIATH B IPOLECCE SKCIICPUMEHTA IMMPU3HAKHN, CBUACTCIILCTBYIOIHE O IIPOTCKAHUN XUMHYECKOM
peakuuu;

- TOTOBUTB PACTBOPBI C ONPEAEICHHON MAacCOBOM J0JIel PACTBOPCHHOTO BEIIECTBA;

- ONIPEACIIATH XapaAKTEP CPEABI BOJAHBIX PACTBOPOB KUCIIOT M IIEJIOYEH [0 U3MEHEHUIO OKPACKHU
HHIUKATOPOB;

- IPOBOAWTDH KAUYCCTBCHHBIC PCAKIINH, ITIOATBCPKAAONNEC HAIMIUC B BOAHBIX paCTBOPAX BCIICCTB
OTACJIBbHBIX KATHOHOB 1 aHHMOHOB.

Boinycknuk nonyuum 603mM03CHOCIb HAYUUMbCA:

- COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHUS 110 COKPAIICHHBIM HOHHBIM
YPAaBHEHUSM;

- IPUBOJIUTH ITPUMEPBI PEAKIIUM, ITOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKITY
OCHOBHBIMM KJIaCCaMHU HEOPTraHUYECKUX BEILIECTB;

- IPOTHO3UPOBATH PE3YJIbTAThHI BO3AEUCTBUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUUYECKOM
peakuuy;

- MPOTHO3UPOBATH PE3YNIbTAThl BO3AECUCTBUS PA3IMUHBIX (PAKTOPOB Ha CMELIEHHE XMMUYECKOTO
paBHOBECHS.

MHoroo0pa3ue BelecTs

BbpInyCKHUK Hay4YuTCH:

- OIPEAETATh MPUHAIICKHOCTh HEOPraHUUECKMX BEIECTB K OJJHOMY M3 U3YYEHHBIX KJIACCOB/TPYIIIL:
METaJlUIbl 1 HEMETAJIIBI, OKCUJIbI, OCHOBAHMSI, KMCIIOTBI, COJIH;

- COCTaBJIATH (POPMYIIBI BELECTB 110 UX HA3BAHUSM;

- OIIPENIENIATh BAJICHTHOCTD U CTENIEHb OKHUCIICHUS 2JIEMEHTOB B BELIECCTBAX;

- COCTaBJIATh (POPMYJIBI HEOPraHUUECKUX COEANHEHHH 110 BaJICHTHOCTSM U CTENEHSAM OKHUCIICHUS
3JIEMEHTOB, a TAKXKE 3apsilaM UOHOB, YKa3aHHbIM B TaOJIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM U COJIeH;

- 0OBACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3HMUECKUX U XUMUYECKUX CBOMCTB IPOCTHIX BEILIECTB
(MeTanIoB U HEMETAJIJIOB) M UX BBICIIMX OKCHJOB, 00pa30BaHHbIX 3JIEMEHTaMHU BTOPOTO U TPETHETO
IIEPUO/JIOB;

- Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEpHBbIE AJIS TPYII OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

- Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHbIE JUI KaXKA0TO U3 KJIACCOB HEOPraHUUYECKUX
BElIECTB (KUCIOT, OCHOBAaHUI, coJieil);

- IPUBOJIUTH IIPUMEPBI PEAKLIMM, TIOATBEPKAAIOIINUX XUMUYECKHE CBONCTBA HEOPTraHUYECKUX
BEILECTB: OKCUJIOB, KUCIIOT, OCHOBAHUI U COJIEH;

- OIIPENIENISATH BELECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEIDb B OKMCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUAX;

- COCTaBJIATh AIEKTPOHHBIN OanaHc (U1 N3yYEHHBIX PEAKLUii) 10 MPeII0KEHHBIM CXeMaM
peaKuuii;

- IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, TOATBEPIKJAIOIINE XUMHUECKUE CBOICTBA OCHOBHBIX KJIacCOB
HEOPraHUYECKHUX BEILECTB;

- IPOBOJIUTH JIAOOPATOPHBIE ONBITHI M0 MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB!
BOJIOPOJA, KUCIIOPO/a, YIJIEKMCIIOrO ra3a, aMMHUaKa; COCTaBISATh YPAaBHEHUS! COOTBETCTBYIOIUX PEAKIUH.

Buinycknuk nonyuum 603mM0icHOCIb HAYUUMbCA:

- IPOrHO3UPOBATh XUMHUUYECKHUE CBOWCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

- IPOTHO3UPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIATH OKUCIUTEIbHbIE UM BOCCTAHOBUTEIIbHBIE
CBOJICTBA C y4ETOM CTENEHEN OKUCIEHHS 3JIEMEHTOB, BXOAIINX B €I0 COCTaB;

- BBISIBJIATH CYLIECTBOBAHUE M'EHETUUECKON CBA3U MEXAY BEIECTBAMU B PsIy: IIPOCTOE BELIECTBO —
OKCHJI — KHCII0Ta/ TUAPOKCU] — COJIb;

- XapaKTepu30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHON M a30THOM KHCIIOT;



- MPUBOJUTH IPUMEPHI YPAaBHEHUH PEAKLIMM, JIEKAIUX B OCHOBE ITPOMBIIIJIEHHBIX CIIOCOOOB
IIOJTy4CHUSI aMMMAKa, CEPHOM KUCIIOTBI, YyI'yHa U CTaJIU;
- OIHMCHIBaTh (PU3NYECKUE M XMMUYECKHE TIPOIIECCHI, SBIISIOUINECS YaCThI0 KPYrOBOPOTA BEIIECTB B

pUpPOJIE;

- OPraHru30BbIBATh U OCYIICCTBJIATDL IMTPOCKTHI 110 UCCIICAOBAHUIO CBOICTB BCIICCTB, UM CHOIIUX
BaKHOC IMPAKTHUYCCKOC 3HAUCHUC.

Cooepicanue Kypca xumuu 8 Knacc.

Ne n/m | Pa3nesibl mporpaMmmbl KounuecTBo KounuectBo KounuyecTBo
4yacos KOHTPOJIbHBIX NMPaAKTHYECKUX
padoTt padoTt
1 [lepBoHauanbHbIE XUMUYECKHE 21 1 2
TTOHATHS
2 Kucnopon. 'openune 5 - 1
3 Bonopon 3 - 1
4 Bopna. PactBopsr 8 1 1
5 KonnyecTBeHHbIE OTHOLIEHHS B 5 - -
XUMHH
6 Baxueiinme Kiaccel 12 1 1
HEOPraHWYECKUX COCTMHEHU
7 [lepuoauyeckuii 3akoH U cTpoeHue | / - -
aToma
8 Crtpoenue BemecTBa. Xumuueckast | 7 - 1
CBSI3b
UTOTO 68 3 7
Cooepocanue Kypca xumuu 9 Knacc
Ne i/m | Pa3nesibl mporpamMmbl KoanuecTBo Kosan4ecTBo Kosn4ecTBo
4yacos KOHTPOJIbHBIX NPAKTHYECKUX
padoT padoT
1 IToBTOpEHHE OCHOBHBIX BONPOCOB | 3 1 0
8 kiacca
2 Knaccndukanmusi XuMHIecKuX 6 - 1
peakuuii
3 DJIeKTPOJIMTHYECKASA 7 1 1
AUCCOLHALMS
4 I'anorennl 5 - 1
5 Kucaopoa n cepa 6 - 1
6 A30T U pocdop 8 - 1
7 Yraepoa u KpeMHHH 9 1 1
8 MeTtanibl 13 1 1
9 IlepBonayajbHbIE 10 1
npeacTaBJieHus 00 OpraHnYecKux
BelllecTBAX
HUTOTO 68 5 7







TemaTn4eckoe IJIAaHUPOBaHUE 8 kuacca

Ne o Ne o Tema ypoka [Inanupyemsle pe3yabTaThl JleMoHCTpannoHH Hcnone3yemoe
IUIaHy | Teme ble U o0opynoBaHue
MertanpenmeTHsie IIpenmerHsle nabopaTopHbIe
OITBITHI
IlepBoHayanbHble XUMUYECKHE MOHsATHS. (21)
1 1 [Ipenmer xumuu. Xumus ®dopMUpOBaHHE YMEHUM BOCIIPUHUMATE, 3HaTh BaKHEHIINEe XUMUYECKHE
KaK 4acTb €CTECTBO3HAHUS. niepepabaThIBaTh M MPEABIBIATh HHQOPMALIMIO | TOHSTHS: BEIIECTBO U TEJIO
BemecTBa u ux cBoiicTBa. B CJIOBECHOM, 00pa3HO, CHMBOJIMICCKOI YMeTh onuCchIBaTH (PU3UIECKUE CBOMCTBA
(opmMax, aHAIM3UPOBATH U IepepadaTHIBATh BEIIIECTB
MOJIy4eHHYI0 UH(OPMAIINIO B COOTBETCTBHU C
MOCTaBJIEHHBIMH 331a4aMU.
dopmupoBaHue YMEHUI paboTaTh ,
NPEACTaBIATh U OTCTaUBaTh CBOM B3IJIABI U
yOSKACHHS, BECTH JIUCKYCCHIO.
2 2 Mertoznp! no3Hanus B xuMuu. | GopMUpPOBaHUE YMEHUIN BOCIIPUHUMATD, 3HaTh BaKHEHIINEe XUMUYECKHEe Jatuuk TemnepaTypbl
nepepadaThiBaTh U NPEABABIATh HHPOPMALIUIO | MOHATHS: HAOMIOICHUE, SKCIICPUMEHT, JlaGopaTopHbIii TUTATUHOBBIH,
B CJIOBECHOM, 00pa3HO, CHMBOJIUYECKOM nabopaTopHoe 000pyJ0BaHHE onbIT «Jlo Kakoi CIIUPTOBKA
(bopmMax, aHAIN3UPOBATH U MEpepadaTHIBATh TEMIIEpaTyphbI
HOJy4EeHHYIO HH(POPMALHUIO B COOTBETCTBUH C MOXHO HarpeTb
MOCTaBJIEHHbIMHU 3aaadamu. dopMupoBanue BEILECTBO?»
yMeHH paboTaTh B, MPEICTABISTD U JlabopaTopHbiii
OTCTaMBaTh CBOU B3IJIAABI U YOKIEHHS, BECTH OIIBIT
JIUCKYCCHIO. «3mepenue
TeMIIEpaTypsl
KUIIEHUSI BOJIBI C
MIOMOILBIO
JaT4Ka
TeMIIepaTypsl U
TEPMOMETPA»
3 3 Ilpakmuueckan paboma OguazieHNe HaBBIKAMU OPTaHU3ALUH yIeOHON 3HaTh MpaBuiia pabOThI B MIKOIBHON JaTauk TemmepaTypsl
Nel. JEATENbHOCTH, TIOCTAHOBKH LIENEH, naboparopun, 6e30MacHOro OOpaIeHNs (TepMonapHsIit),
IIpaBuia TexHUKH IUTAHUPOBAHMUS, CAMOKOHTPOIS U OLIEHKH C peaKTUBaMHM M IpHOOpaMHu. CIHPTOBKA
0€30MacHOCTH IIpu paboTe B | Pe3ylabTaTOB CBOEH AESTENbHOCTH, YMEHUSIMA YMeTh 00pamaTeCst ¢ XUMUIECKOH
XMMHYECKOM KaOHHETe. MIPEABUAETH BO3MOKHBIE PE3YNIbTaThl CBOMX MOCYAOH 1 1ab0paTOpHBIM
O3HaKOMJIEHHUE C JICHCTBUIA; 000pyI0BaHUEM, HUCTIONB30BATh
71a00paTOPHBIM Pa3BuTHE CIIOCOOHOCTH BBICTYIIUBATH pHOOpeTeHHBIE 3HAHUS U YMEHHS B
000py/IOBaHUEM. cobeceTHIKa, IOHUMATh €T0 TOYKY 3PEHUS, JeATENFHOCTH 1 TIOBCEJHEBHOM KU3HN
MIPU3HABATh MPABO JIPYroro 4ejaoBeKa Ha HHOE Juts 6e30macHOro 0OpaIeHus ¢
MHeHue; PopMUpOBaHUE YMEHUH paboTaTh B BEIIIECTBAMH U MaTepHAIaMH
TpyImIe, IPeaCcTaBIsATh U OTCTaNuBATh CBOU
B3IJISbI M YOKJICHUsI, BECTH JMCKYCCHIO.
4 4 YucTeie BENIECTBA U CMECH. PazBuTHE MOHOJIOTHYECKON U JUATOTHYECKON 3HATH CYIIHOCTh MMOHITHH «YHCTHIC UTabopaTopHBIit Jlatunk
Crioco0sI pazeneHus peuH, yMEeHHUS BBIPAXKaTh CBOM MBICIH U BEILIECTBA». «CMECH» M CITIOCOOBI X OTIBIT JJIEKTPONpPOB

cMecel

CIIOCOOHOCTH BBICJTYIIIMBATDh CO6GC€,Z[HI/IKa,

pa3aciicHus

OJJHOCTH, LIN(PPOBOH




NMOHUMATh €ro TOUKY 3pCHUsA, IPU3HABATH IIPABO
ApYroro 4e€JI0OB€Ka Ha NHOC MHCHHC, OcBoeHne
npueMoB Z[eﬁCTBHfI B HCCTAaHAAPTHBIX
CUTyalluAX, OBJIAJICHUC 3BPUCTUICCKUMU
MCTOAaMU PCIICHUSA HpO6J'I€M;

«Onpenenenue
BOZIOIIPOBOHONHU
JUCTWIINPOBAHH
Olf BOZIBI»)

MHKPOCKOIT

5 5 Ipakmuueckas padoma Ne | OBnaJieHHe HaBBIKAMU OPTaHU3aLUN YUeOHOH YMmeTh 00pamarsest ¢ XMMHIECKOH
2. JIeSITeIbHOCTH, TIOCTAHOBKH LIENEH, MOCYZ0# 1 TabopaTOpHBIM
Ouncrka 3arps3HeHHON TUTAHUPOBAHMUS, CAMOKOHTPOJIS U OLIEHKH 000pyIOBaHUEM, HCIIOJIB30BAThH
TIOBAPEHHOM COJIH. PE3yNbTaTOB CBOEH NEATENFHOCTH, YMEHHIMU NpUoOpeTeHHBIC 3HAHUS U YMEHHUS B
MIPEABUAETH BO3MOYKHBIE PE3YNIBTaThl CBOUX JIeATEHOCTH U TIOBCETHEBHOM JKM3HHU 1T
JeHCTBNH; 0e3omacHOro oOpalleHus ¢ BEIeCTBaMH U
MaTepHaiaMu
6 6 ®dusnyeckre U xuMuueckue | Pa3BuTHe MOHOJOTMYECKON M AUAIOTHYECKOM 3HaTh BaKHEWIINE XMMUYECKHE /leMOHCTpaIiOHH Jlatumk Temmeparypbl
SIBIICHUSI. XMIMUYECKHe peuH, yMEeHUs BBIPaXKaTh CBOU MBICIIU TOHATHUS: (PU3NYECKHE N XUMUYECKHE BIld OKCIIEPHUMEHT | IJIATUHOBBIH
peaxIuu. CIIOCOOHOCTH BBICIYIIMBATh COOECETHHKA, SIBJICHUSI, XUMHYECKasi peakuus . Y MeTh «Beinenenne n
IOHUMATh €TI0 TOYKY 3pCHU, IIPU3HABATH IIPAaBO OTJIMYaTh XUMUYCCKUC PCAKIINU OT TIOI'JIOIICHUC
Jpyroro 4ejaoBeKa Ha HHOE MHEHHE; (u3nuecKux SABICHUIA TeIla — MPU3HAK
XUMHUUYECKOU
peaKIum)
7 7 Bxoasias arrectanusi B OBguasieHHe HaBbIKAMU OPTaHU3ALUH YIeOHOU YMeTh IpUMEHSTh 3HAHUSL, TIOJTy4eHHbIE
(dhopMe KOHTPOIBHOM JIeATEeNTbHOCTH, TIOCTAHOBKH LIEJEH, IIPU U3Y4YEHUHU TEM
paboTEI TUIAHUPOBAHUSI, CAMOKOHTPOJISL U OLEHKU
PE3yJIbTaTOB CBOEH AEATEIBHOCTH, YMEHUIMU
HpeIBUIETh BO3MOXKHBIE PE3YIIBTAThI CBOMX
JICHCTBUI;
8 8 ATOMBI U MOJIEKYIIBI, HOHBL. | Pa3BUTHE MOHONIOTHYECKON U JUaIOrHIECKON 3HaTh BaKHEHIIINE XUMUYIECKUE TTOHATHS: Hab6op ms
BemecTBa MONEKYJISIPHOTO M | peYM, YMEHUS BBIPa)KaTh CBOM MBICIIU U aToOM, MOJIEKYJa, XUMUYECKUH AJIEMEHT, MOJIETTMPOBaHUS
HEMOJIEKYJIIPHOTO CIIOCOOHOCTH BBICITYIIMBATh COOECETHNKA, MPOCTHIE U CIIOKHBIE BEIIECTBA ,
CTPOEHHS. MIOHUMATh €r0 TOUKY 3peHMs, IPU3HABATh IIPAaBO | OCHOBHBIE TOJIOKEHHUS AaTOMHO-
Kpucraminueckue pemerky. | Apyroro 4ejaoBeKa Ha HHOE MHEHHUE MOJIEKY/ISIPHOTO YUCHHUS
9 9 IIpocTeie U cnoxHbIE [Nonumanue pasziudauii MeXy TEOPETHYECKUMHU | YMeTh KIaccu(pHUIMPOBaTh BEUIECTBA MO
BeIecTBa. XUMHIECCKUN MOJETISIMU M PEaTbHBIMU O0bEKTaMH; COCTaBY Ha IIPOCTHIE U CIOXKHBIE,
351eMeHT. MeTasl 1 @dopmHupoOBaHUE YMEHUI BOCHIPUHUMATD, METaJIbl ¥ HEMETAIIIBI
HEMETaJLTBI WH(POPMAIIHIO B CIIOBECHOU, OOPa3HOM,
CHMBOJIMYECKON (opMax, aHATM3UPOBATh U
nepepabaThIBaTh MONYYEHHYIO HHPOPMALIIIO B
COOTBETCTBHH C ITOCTABICHHBIMHY 33Ja4aMHU
10 10 3HaKH XUMAYECKUX PasBurne MOHOIOTMYECKOI U TUATIOTHYECKOI 3HaTh BaKHENIIINE XUMAUECKUE
aseMeHToB. OTHOCUTENbHAS | PEYM, YMEHUS BBIPa)KaTh CBOM MBICIIN H MOHSTHUS: XUMUYECKUH HJIEMEHT,
aTOMHas Macca. CIIOCOOHOCTH BBICITYIINBATh COOECETHNKA, OTHOCHTEINIbHAsI aTOMHAs Macca, 3HAKU
MMOHNMATh €r0 TOYKY 3pEHHMs, TPU3HABATH IIPABO | XUMHUYECKHX JIEMEHTOB. Y METh
JPYyroro 4ejoBeKa HA HHOE MHEHUE; Ha3bIBaTh XUMHUYECKHE IIEMEHTBHI,
3aITUCHIBATh 3HAKN XUMUYECKUX
JJIEMEHTOB
11 11 3aKoH MOCTOSHCTBA cocTaBa | Pa3BUTHE MOHONIOTHYIECKON U JHATIOrMIECKON 3HaTh GOPMYITUPOBKY 3aKOHA

BCIICCTB

peHn, YMCHHS BbIPAKATHL CBOU MBICJIN 1

COXpPAaHCHHS MACChl BCIICCTB




CIIOCOOHOCTH BBICTYIIMBATDH CO6€C€)1HI/IKa,
NMOHUMATh €ro TOUKY 3pCHUsA, IPU3HABATH IIPABO
ApYroro 4€JIOBCKa Ha MHOC MHCHHC,

IloruMmats CYIIHOCTb U 3HAYCHHUEC DTOTO
3aKOHa

12 12 Xumuaeckue GopMyIIbL. [ToHnMaTe pa3nuyaus MEXIy TEOPETHIECKUMHU 3HaTh OIpe/ieNIeHNe OTHOCUTEIHLHOM
OtHocuTenbHas MOJEIISIMU M PEaTbHBIMU 00bEKTaMH; MOJIEKYJISIPHOM Macchbl.
MOJIEKYJIsIpHas Macca. dopmupoBaHHE YMEHUH BOCHIPUHUMATD, YMeTh BBIYUCIATH 1O opmyrie
KauecTBennslit u WH(POPMAIIHIO B CIIOBECHOU, 00Pa3HO, OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO Maccy
KOJIMYECTBEHHBIH COCTaB CHMBOJIMYECKOH (hopMax, aHAIU3UPOBATH U
BEIIIECTBA. nepepabaThIBaTh NOMYIEHHYIO HH(POPMAIIUIO B
COOTBETCTBHH C ITOCTABJICHHBIMHU 33]ja4aMu
13 13 MaccoBast nosnst PazBuTHE MOHOIOTHYECKOW U IaI0ruuecKon 3HaTh ompesieNieHne MoHATHs «Maccoast
XMMHYECKOT0 AJIEMEHTA B peuH, yMEeHUs BBIPaXKaTh CBOU MBICIU U JIOJIS. XMMHYECKOT0 3JIeMEHTa B
COE/IMHEHUH. CIOCOOHOCTH BBICIYIIMBATh COOECETHHKA, COETMHEHUI
TIOHMMATh €ro TOYKY 3pEHUs], IPU3HABATh NPABO | YMETh BBIYHUCIISATH MacCOBBIC JIONH X.3. B
JPYroro 4ejaoBeKa Ha HHOE MHEHUE; COEIMHEHUH, YCTaHABIIMBATh
npocTeiieit GopMyIibl BelllecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.
14 14 BaneHTHOCTh XUMHUYECKUX Pa3BuTHE MOHOIOTHYECKON U TUAITOTUYECKON 3HaTh onpeseNieHne BaJeHTHOCTH U
3JICMCHTOB. OHpe}]eHCHI/IC pe4u, yMEHUA BbIpaKaTb CBOM MBICIIN U BAJICHTHOCTU HEKOTOPBIX XUMHNUYCCKUX
BAJIEHTHOCTH 3JIEMEHTOB M0 | CIIOCOOHOCTH BBICHYIIMBATh COOECETHHKA, AIIEMEHTOB
(dopmynam OMHAPHBIX HOHUMATh €ro TOYKY 3pEHUS, IPU3HABATh IPABO | YMETh ONPEAeNATh BaJEHTHOCTb
COeIMHEHHUH JPYroro 4ejaoBeka Ha HHOE MHEHUE; 9JIEMEHTOB B COEIMHEHUSX, Ha3bIBATh
OMHApHBIC COCAMHEHHS
15 15 CocraBiieHHE XUMHUYECKUX PaszBurne MOHOJIOTMYECKOI U JUATIOTHYECKOI 3HaTh ONpeAeiIeHre BAICHTHOCTH U
(bopmyn OMHAPHBIX pedn, yMEHUs BBIPAXKaTh CBOU MBICIH U BAJICHTHOCTH HEKOTOPBIX XUMHUYECKHX
COeMHEHUH 10 CIIOCOOHOCTH BBICITYILIMBATh COOECETHNKA, 3JIEMEHTOB
BAJICHTHOCTH. MIOHUMATh €r0 TOYKY 3peHUs, IPU3HABATh IPABO | YMETh COCTaBIITh XUMUUECKHUE
JPYToro 4ejaoBeka Ha HHOE MHEHUE; ($OpMyIIBI COSIMHEHHH 110 BAJICHTHOCTH
16 16 ATOMHO-MOJIEKYJISIPHOE Pa3BuTHE MOHONIOTHYECKOI U qUaIOrHIECKON 3HaTh BaKHEHIIINE XUMUIECKIEe
y4eHuHe. pedr, yMeHHUs BEIPaXKaTh CBOM MBICIIU H HOHATHSA: aTOM, MOJIEKYJIa, XUMUYECKUH
CIIOCOOHOCTH BBICITYIIMBATh COOECETHNKA, 9JIEMEHT, MIPOCTHIE U CIIO’KHBIE BEIIECTBA
MOHUMATh €r0 TOYKY 3peHUs, IPU3HABATh NIPABO | , OCHOBHBIE ITOJIOKEHUSI AaTOMHO-
JPYroro 4ejoBeka Ha HHOE MHEHUE; MOJICKYIISIPHOTO yYEHHS
17 17 3aKoH COXpaHEHHUS MacChI [Tonnmanme pa3nuunii MeXIy TEOPETUISCKIMH | 3HATH ONpeeSIeHIE MTOHSTHIL: JemoncTpan BecsI anexTpoHHEBIE.
BEILECTB. MOJICIISIMH M PeasIbHBIMH 00 BEKTaMU; XHMHUYECKHE YpaBHEHUS, PEarcHTHl, MOHHBIH
®opMUPOBAHUE YMEHUN BOCIIPUHUMATD, MIPOIYKTHI peakmuii, K03 UImeHT, JKCIIEpEMEH
WHPOPMAIIHIO B CIIOBECHOU, OOpa3HOM, XUMHYECKYIO CHMBOIIMKY, YPABHEHHUS T «3aKoH
CHMBOJIMYECKON (opMax, aHATM3UPOBATh U XHUMHYECKHX PEaKIUi. COXpaHEHHs
nepepabaThIBaTh MOMYYCHHYIO HHPOPMALMIO B | YMETb ONPEAeNATh peareHThl 1 Macchl
COOTBETCTBHH C TIOCTABJICHHBIMH 3a1a4aMHu, NPOAYKTHI PEaKIHHU, PACCTABIATh BEILIECTBY
BBIJICTISITH OCHOBHOE COJIEpKaHNe K03(PHUIMEHTH B YPaBHEHHIX PEaKIIH
MIPOYMTAHHOTO TEKCTA, HAXOANUTH B HEM OTBETHl | HA OCHOBE 3aKOHA COXPAaHEHHS MacChl
Ha MOCTABJICHHBIE BOIIPOCHI BEILIECTB
18 18 XuMHYeCKne ypaBHEHHUS. [Tonnmanme pazanduii MeXy TEOPETHUECKUMHU | 3HATh ONpeereHne TOHATHH]:

MOACIISIMA U pCaJIbHBIMHU 06’BGKTaMI/I;

XUMHUYCCKUC YPABHCHUSI, PCAI'CHTEI,




®dopMHpOBaHNE YMEHUH BOCIIPUHUMAT,
WHGOPMAIIHIO B CIIOBECHOU, O0pa3HOA,
CHUMBOJIMYECKOH (opMax, aHAIN3UPOBATH U
repepabaThIBaTh MOMYICHHYIO HH()OPMAIIHIO B
COOTBETCTBHH C TIOCTABIICHHBEIMHU 33/Ia4aMH,
BBIJIENISITH OCHOBHOE COJIEp>KaHHe
MIPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI
HA TIOCTABJICHHBIC BOIPOCHI

MPOIYKTHI peakuuii, KO3 PHUIHEHT,
XMUMHYECKYIO0 CHMBOJIMKY, YPABHEHHUS
XUMHMUYECKHUX peaKki. YMeTh
OIPEENATh PEareHThl ¥ MPOIYKTHI
peakuuy, paccTaBiATh KO3()(HUIMEHTHI B
YpaBHEHMSIX PEaKIMil HA OCHOBE 3aKOHA
COXpaHEHHsI MacChl BELIECTB

19 19 Tuns! xumuyeckux peakuuii | Pa3BuTHe MOHONOrMYECKOH U JUaIOrHYECKON 3HaTh XUMUYECKOE TIOHATHE
peuH, yMEeHUs BBIpaXKaTh CBOM MBICIU U «KITaCCUPUKAIHS XUMHYECKUX PEaKIHiD)
CIOCOOHOCTH BBICIYIIMBATh COOECETHHKA, YMeTh onpenensaTh TUIBI XUMUYECKUX
TIOHMMATh €ro TOYKY 3pEHHs, IPU3HABATh IPABO | PEaKILUi MO YUCIY U COCTABY UCXOIHBIX
JIPYroro 4ejoBeKa Ha HHOE MHEHUE, Y MOJTY4EHHBIX BEIIECTB
20 20 [ToBTopenue u obo0IIEHNE OBunaieHHe HaBBIKAMU OPTaHU3aLUH YIeOHOU YMeTh IpUMEHATh 3HaHUSL, YMEHHS 1
o Teme «IlepBoHavanbHBIE | JEATENBHOCTH, MOCTAHOBKY IIENEH, HaBBIKH ITPY BBITIOJIHEHUH
XUMHUYECKHUE TIOHSTHSD» TUIAHUPOBAHUSI, CAMOKOHTPOJISI M OLIEHKH TPEHUPOBOYHBIX YIPaKHEHHUH U 3alaHUi
PE3yJIbTaTOB CBOEH AEATEIbHOCTH, YMEHUSIMU
NpeBUIETh BO3MOXKHBIE PE3YIIBTATHI CBOMX
JIEUCTBU;
[TpuoOpereHne OnbITa CAMOCTOSTEIBHOTO
TNIOKMCKa, aHaMu3a 1 0T0opa nHdopmanuu
Pa3BuTHe MOHONOTMYECKON U JUATIOTHYECKON
peur, yMEHUsI BBIPa)KaTh CBOM MBICIIU U
CIIOCOOHOCTH BBICIYIIMBATh COOECETHNKA,
21 21 KonTtpoabnas padora Nel OBnaJieHre HaBBIKAMU OPTaHU3aLUH Y4eOHOH YMeTh NPUMEHATh 3HAHMS, IIOJyYEHHbIE
1o Teme: JeATENIbHOCTH, IOCTAHOBKH IIENIEH, IPU U3YYCHUH TEM
«IIepBoHaYa/ILHBIE IUTAHUPOBAHMUS, CAMOKOHTPOIIS U OLIEHKH
XMMHUYecKHe MOHATHS. pE3yNbTaToOB CBOEH NEATENBHOCTH, YMEHUAMU
MIPEABUAETh BO3MOXKHBIE PE3YNIbTAThl CBOUX
JICHCTBUI;
Kucaopon. I'openne (5 yacoB)
22 1 Kucnopon, ero obmras Pa3BuTHE MOHOIOTHYECKOH U AUATOTHIECKOH pedH, 3HaTh TIAH
XapaKTEePUCTHKA U yMEHHUSA XapaKTEPUCTUKU
HaXO0XJICHHE B IIPUPOE. BBIPa)kaTh CBOM MBICJIN M CIIOCOOHOCTH BBICTYIINBATH XUMUYECKOT O
[Nomyuenne cobeceTHNKa, TIOHUMATh €T0 TOYKY 3pEHHS, TPU3HABATh 3JIEMEHTA U TIPOCTOT0
KHCIIOPOAA U €ro (Pu3MUecKrue | MpaBo APYroro 4eloBeKa Ha MHOE MHEHNE, BEIleCTBAa. YMETh
CBOICTBa OcBoeHMe MTPUEMOB JCHCTBUI B HECTAHAAPTHBIX XapaKTepru30BaTh
CHUTYaIllsX, OBJIaJICHUE IBPUCTUYECKIMI METOAAMHU KHCIIOPOJT KaK
pemenus npodiem; XUMUYECKHH 3JIEMEHT
1 TIPOCTOE BEIIECTBO.
3anucrIBaTh
YpaBHEHHS peakmn
23 2 XuMU4ecKre CBOMCTBA OBguasieHNe HaBBIKAMHU OPTaHU3ALNH YIeOHON 3HATH OINpeeIeHIe

KHCJI0pOoaa. OKCI/I,Z[BI.

JACATCIIBHOCTH, IIOCTAHOBKHU uenef/'l, TIJIAHUPOBAHUA,

OKCHIOB, CIIOCOOBI UX




IIpumenenue. Kpyrosopor
KHUCIIOpO/ia B IPUPO/IE.

CaMOKOHTPOJI U OLIEHKH Pe3yIbTaTOB CBOEH
JIeSITENbHOCTH, YMEHUSAMHU IIPEABUJETH BO3MOXKHBIE
pe3yabTaThl CBOUX JI€HCTBUM;

PazBuTHE CIIOCOOHOCTH BHICTYIIMBATH COOECETHNUKA,
MIOHMMATh €ro TOUKY 3peHusi, DopMUpoBaHNE YMEHHI
paborath B TpyIe, NPENCTaBIATh U OTCTaNBATh CBOU
B3TJIA/IBI M YO@XK/ICHUSI, BECTH HCKYCCHIO.

MOJIY4YCHUs, UMECTb
MpCACTABJICHUC O

Iponecce OKUCICHU .

YMeTb COCTaBIATH
(hopMYyIIBI OKCHIIOB,
Ha3bLIBATh UX,
COCTaBJIATh
YpaBHEHHS PeaKIui
MOJTYYCHHUS OKCHIIOB,
paccka3bIBaTh O

KpPYroBopoTe
KHCIIOpOAa
24 Ilpakmuueckasn paboma Ne3. | OBianeHue HaBbIKAMH OpTaHU3AIUH YIeOHOH YMeTh 00pamarbes ¢ | TeTpamb
[onyuenwne u cBoiicTBa JeATENIHOCTH, OCTAHOBKH IIeNeH, MIIaHUpOBaHMS, XMMHUUYECKOH
KHCIIOpO/A. CaMOKOHTPOJISl ¥ OLIEHKH PE3YJIbTaTOB CBOEH nocyzoit n
ACATCIIBHOCTHU, YMEHUAMU TIPEABUACTE BO3MOXKHBIC na60paTopH1)1M
pE3YJIbTaThl CBOMX JAEHCTBUIA; 000pyIOBaHHEM,
UCIIOJIb30BaTh
NpUoOpeTeHHbIE
3HaHUS U YMCHUS B
ACATCIIBHOCTU U
MOBCEIHEBHOM
JKU3HU JUTS
6e3omacHoro
oOpareHus ¢
BEIIECTBAMH U
MaTepraaMu.
Hcnone3oBath
NpUOOpETeHHBIE
3HAHUA ¥ YMEHHS B
MIPaKTUYECKON
JIESITETbHOCTH 1
MOBCEIHEBHOI
25 O30H. AmoTpomnus [ToHnMaHnmMe pa3nuuuii TEOPETHIECKIMH MOJCIISIMHU H 3HaTh OmpeneneHne
KHCIIOpoa peabHBIMU O0BEKTaMH; AJUTOTPOIHH U
dopmupoBaHUEe YMEHHI BOCHIPUHUMATD, HHPOPMAIIHIO B AJITOTPOTTHBIX
CIIOBECHOM, 00pa3HOM, CHMBOINYECKOI popMmax, MOIU(PHUKATIAN
AHAIIM3UPOBATh U IepepadaThIBATh MOMTYICHHYIO KHCIIOpOo/Ia,
WH(POPMAIIHIO B COOTBETCTBHH C IIOCTABJICHHBIMU (uzmgeckue
3a/1a4aMu, BEIICIATHE OCHOBHOE COZEpIKaHNE CBOHWCTBa 030HA
MIPOYUTAHHOTO TEKCTa, HAXOAUTH B HEM OTBETHI Ha
TIOCTABJICHHBIE BOIIPOCHI
26 Bosayx u ero cocras. 3ammra | [ToHnMaHue paznnunii TEOpETHIECKUMH MOACISMH U 3HaTh COCTaB JleMOHCTpanOHHBIH [Mpubop s
aTMoc(epHOro BO3AyXa OT peanbHBIMU 00BEKTaMHU; BO3JlyXa, YCIOBUS 9KCIIEPUMEHT OIpeIeeHUS

3arps3HCHU.

@dopmupoBaHEe YMEHUH BOCIPHHAMATD, HHPOPMALHIO B
CIIOBECHOM, 00pa3HOM, CHMBOIMYECKOH opMax,

BO3HUKHOBEHHS U
MpeKpalleHus

«OHpCI[eJ'ICHI/IC cocTraBa
BO3AyXa»

COoCTaBa BO3ayxa




AHAJIM3UPOBATH U nepepa6aTLIBaTL TMOJYYCHHYIO
I/IH(I)OpMaIII/I}O B COOTBCTCTBUMU C ITOCTABJICHHBIMU
3aZla4aMi, BbIACIIATE OCHOBHOC COACPIKAHNC
MNIPOYUTAHHOI'O TEKCTA, HAXOAUTb B HEM OTBETHI HA
MOCTAaBJICHHBIC BOIIPOCHI

TOPEHUs, MEPHI IO
TIPEIYTIPEK TCHIIO
MOXapoB

YMeTb
XapaKTepU30BaTh
COCTAaBJISIOIINE
KOMITOHEHTBI CMECH

Bopaopon (3 yaca)

27 Bonopon, ero obmas PazBuTHE MOHOIOTHYECKOW M IMATIOTHYECKOH peyH, 3HaTh COCTaB
XapaKTepUCTUKa U YMEHHS BBIPaXKaTh CBOM MBICIH U CIOCOOHOCTH MOJIEKYJIbI BOIOPO/a,
HaXO0XJIEHHE B IIPUPO/IE. BBICITYLIIMBaTh COOECEHUKA, TOHUMATh €ro TOUKY 3pEHHs, | ONpelelieHne
[Nonyuenne Bonopoza IPU3HABATH IIPABO JPYTrOro 4€I0BEKa HA NHOE MHEHHE; BOCCTaHOBUTEIIS
u ero guznueckue u OcBoeHue MPUEMOB JIEWCTBUI B HECTAHIAPTHBIX YMeTh 1aBath
XMMHUYECKHE CBOHCTBA. Mephl | CHTyalusX, OBJaJIeHUE IBPUCTUUECKUMU METOAAMHU XapaKTEePUCTUKY
0€30IacHOCTH P padboTe ¢ peleHus mpodIeM; BOJIOpO/IA KaK
BoJI0posioM [IpumeHenue AJIEMEHTAa U KaK
MPOCTOTO BEIIECTBA,
OIIMChIBATH
(uznueckue u
XUMHNYCCKHE
CBOIICTBa BOJOPO/A,
3aMUChIBATh
YpaBHEHHUs peakui
28 IIpomeskyTouHas OsnaJieHre HaBBIKAMU OPTaHU3aLUH Y4eOHOH YMeTb NIPUMEHSITH
arrectanus B popme JEeATEBHOCTH, TOCTAHOBKH IIENEH, MITaHUPOBAHMU, 3HaHUA, TOy4EeHHbIC
KOHTPOJIHOW paboThI CaMOKOHTPOJISl M OLIEHKH PE3YJIbTaTOB CBOEH IIPU U3YYECHUH TEM
JEeATEIbHOCTH, YMEHUSAMHU IIPEABUAETh BO3MOKHbBIE
pe3yNbTaThl CBOUX JIEHCTBU,
29 Ipakmuueckas paboma Ned. | OBnageHue HaBBIKAMH OpTaHU3AIMH yIeOHOMH YMmets obpamaThces ¢

«Jlonyyenne Bogopoaa u
HCCIIENOBAHKUE ET'O CBOMCTB».

JEeATENBHOCTH, TOCTAHOBKH IIENEH, MITaHUPOBAHM,
CaMOKOHTPOJISl ¥ OLIEHKH PE3YIbTaTOB CBOEH
JEATEBHOCTH, YMEHHUSAMH IIPEABUACTH BO3MOKHBIE
Pe3yNbTaThl CBOUX JIEHCTBUI;

XUMHYCSCKON
MOCYAOU U
1a60paTOPHBIM
000pyIOBaHUEM,
HCIIOJIBb30BaTh
pHOOpETCHHBIE
3HAHUA ¥ YMEHUS B
NEITENLHOCTH 1
MOBCEIHEBHOMI
SKM3HH IS
0e30I1aCHOr0
oOparieHus ¢
BeIlleCTBAMH U
MaTeprallaMu.
Hcnonp3oBats




npruoOpeTeHHbIE
3HaHUI U YMEHHS B

MPaKTUYECKON
JIeATENbHOCTH 1
MOBCEAHEBHOU
Boaa. PactBopsl. ( 8 yacoB)
30 Bopna. [ToHuMaHme pa3nuuuil MeXIy TEOPETUIECKUMH MOJEIAMU | 3HAThH
U peasbHbIMU 00BEKTaMHU; KOJIMYECTBEHHBIN H
®dopmupoBaHe YMEHUH BOCHPUHAMATDh, HHPOPMAIIHIO B Ka4eCTBEHHBIH
CJIOBECHOM, 00pa3HOI, CHMBOJIMYECKOI hopMmax, coctaB Bojibl. CocTaB
aHaJIM3UPOBATh U nepepadaThiBaTh MOJTY4EHHYIO OCHOBAaHHUS,
MH(OPMALIUIO B COOTBETCTBHHU C MOCTABJICHHBIMU XMMUYECKHE U
3a/ladaMu, BBIIENATh OCHOBHOE COZIEpIKAHUE (usnueckne
MPOYUTAHHOI'O TEKCTA, HAXOIUTh B HEM OTBETHI Ha CBOMCTBA BOJIbI,
MIOCTaBJIEHHBIE BOMPOCHI U U3JIaraTh €ro; noHsTHE 00 aHaNu3e
U CHHTE3€ KaK
MeToax
OIpeJIeNIeHNsI CoCTaBa
BEIIIECTB.
31 XHWMHUYECKUE CBOUCTBA U Pa3Butue MOHOIOTMYECKON U AUAJIOTUYECKON peUH, 3HaTh [IpaxTrueckas pabota Jaruuk ontuue-
MIPUMEHEHUE BOJIBI. YMEHUSI BBIpakaTh CBOM MBICIIH M CHOCOOHOCTH KOJIMYECTBEHHBIN U «OmnpeneneHue CKOH MJIOTHOCTH
BBICITYIIMBATh COOSCEIHNKA, IOHUMATh €r0 TOUKY 3pPEHHUs, | KaueCTBEHHbIH KOHLICHTPALIH BELECTB
IPU3HABATH [IPABO JPYTrOro Y€I0BEKa HA NHOE MHEHHE; coctaB Bogbl. CocTaB | KOJIOPUMETPUUECKUM TI0
OcBoeHue NMpUEMOB JEHCTBUI B HECTaHJAPTHBIX OCHOBaHMS, KaJIMOpPOBOYHOMY IpadHKy»
CHUTYaIUsX, OBJIaJICHUE IBPUCTUUECKUMU METOAAMHU XUMUYECKHE U
peteHus npodem; (dusnueckue
CBOICTBA BOJIB,
MOHATHE 00 aHau3e
Y CHHTE3€ KaK
MeTogax
OIPEIEIEHHs COCTaBa
BEILIECTB.
32 Bona — pactBopurens. Pa3Butre MOHONOTMYECKON U AUAIOTUUECKOU peyH, 3HaTh OmpeneneHne JlabopaTopHBIii OITBIT Jatumnk
PactBops!. YMEHHS BBIPaXaTh CBOW MBICIH 1 CHOCOOHOCTH TIOHSTHUS «M3yueHne 3aBUCIMOCTH TEMITEPaTYPHI
BBICITYIIIMBATH COOECEAHNKA, TIOHUMATh €r0 TOUKY 3pEHHUS], | «PaCTBOPBI», BUMIBI PacTBOPUMOCTH BEIIECTBAOT | IIATHHOBBIN

MIPU3HABATH MPABO JPYroro YeI0BeKa Ha HHOE MHEHHE;
OcBoeHMe MTPUEMOB JCHCTBUI B HECTAHAAPTHBIX
CUTYaIIsIX, OBIIAZICHUE SBPUCTUUICCKAMHU METOJAMH
petreHus mpooeM;

pacTBOpPOB, CBOMCTBA
BOJIBI KaK
pacTBopuTeNs

VYMeTh 00BACHATH
pouecc
PacTBOPEHUS C TOUKH
3pEHUsl aTOMHO-
MOJIEKYJIIPHOTO

TEeMIIEpaTypbD»




YUeHHS

33 MaccoBast 1o OBgiaieHre HaBBIKAMU CaMOCTOSITETILHOTO IPHOOPETeHNsT | 3HATH Ompe/eIeHne JlabopaTopHBIi OMBIT [udposoit
PAacCTBOPEHHOr' O BEILECTBA. HOBBIX 3HaHHMH, OpraHU3alyy y4eOHOH IesTeTbHOCTH, PacTBOPUMOCTH. «Habmronenue 3a pocrom MHUKPOCKOII
MIOCTaHOBKH LIEJIEH, IUTaHUPOBaHUS, CAMOKOHTPOIIS U MaccOBOH 101U KPHUCTaJJIOB»
OLIEHKH PEe3yJIbTATOB CBOEH NESATEIBHOCTH, YMEHUAMU PacTBOPEHHOr 0
MIPEIBUIETh BOSMOXKHBIE PE3YJIBTAThl CBOMX AEHCTBU; BEIIIECTBA.
PazBuTHE CIIOCOOHOCTH BHICTYIIMBATH COOECETHUKA, YMeTh BBIYUCTSTH
TIOHMMAaTh €r0 TOUKY 3pEHUs, IPU3HABATh IIPABO JPYroro MacCOBYIO JIOMIO U
YyeloBeKa Ha NIHOE€ MHEHUE,; Maccy BeIlecTBa B
pacTBop
MaccoBOH 1071
PacTBOPEHHOr 0
BEIIIECTBA.
34 Pemenue pacueTHsIX 3a1au OBguasieHHe HaBBIKAMU CaMOCTOSITENILHOTO MPUOOpeTeHnst | 3HaTh OnpejeieHne
«Haxoxnenue maccoBou HOBBIX 3HAHHUH, OpraHU3aluK yIeOHOW JESTEeIbHOCTH, pacTBOPUMOCTH.
JIOTA PacTBOPEHHOT O MOCTAaHOBKH IIeJIel, INTAaHUPOBAHUS, CAMOKOHTPOJIS U MacCOBOH 107U
BEIIIECTBA B OLIEHKH pe3yJAbTaTOB CBOEH NEeSITEIbHOCTH, YMEHUAMU PacTBOPEHHOT 0
pacTBope. Brerancienue NpeABUACTL BO3MOXKHBIC PE3YJILTAThl CBOUX HeﬁCTBHﬁ; BCIHICCTBA.
MAacchl paCTBOPEHHOT O Pa3BuTHe crloCOOHOCTH BBICIYIIMBATh COOECETHUKA, YMeTh BBIUUCIIATH
BCIICCTBA U BOABI JJIA TMOHUMATh €ro TOUKY 3pC€HUs, IPU3HABATH IIPAaBO APYroro MacCOBYIO JOJIIO U
IIPUTOTOBJICHUS YeJI0BEKa Ha MHOE MHEHUE; MaccCy BEIECTBA B
pacTBopa OIpeeIeHHON pacTBop
KOHIICHTPALU» MacCOBOH 101U
PacTBOPEHHOT O
BEILIECTBA.
YMeTh BBIYUCIATH
MacCOBYIO JIONIO U
MaccCy BEIECTBA B
pacTBop
35 Ipakmuueckas padoma Ne5. | OBnaneHue HaBBIKAMH OpTaHU3AIMH yIeOHOMH YmMers JlabopaTopHbIit OMBIT Jatumnk
IIpuroroBnenue pacTBOpOB JEeATENbHOCTH, IIOCTAHOBKH LIENEH, TNIAHUPOBAHUS, MPUTOTABIINBATh «lIepechIleHHBII pac-TBOP» | TEMIIEPATYypPbI
coJIed C ONpeeNeHHON CaMOKOHTPOJISI U OLIEHKHU PE3yIbTATOB CBOEH pacTBop ¢ [JIATUHOBBIN
MacCOBOH JOIen JIESTENIbHOCTH, YMEHUSIMU NPEABUIETH BO3MOKHBIE onpeaeNeHHON
PpacTBOPEHHOI'O BELECTBA. Pe3yNbTaThl CBOUX JICHCTBUI; MacCOBOH J05el
PacTBOPEHHOT O

BEIIIECTBA, YMETh
oOparmarbcs ¢
XHUMIYSCKON
MOCYAOH U
ma60paTOPHBIM
00opyIoBaHUEM
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[ToBTOpenue u 0600IIeHHUE 1O
temaM «Kucmopomy,
«Bognopon», «Bona.
PacTtBOpBI».

OBaieHre HABBIKAMU OPTaHU3AINHU YIEeOHOM
JIeSITeITbHOCTH, TIOCTAHOBKH IIEJIEH, TUTAHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKH PEe3yIbTaTOB CBOCH
JIESITeITPHOCTH, YMCHHUSMU TIPEIBUIICTh

BO3MOJKHBIE PE3YIbTATHl CBOUX JICHCTBUM;
[IproOpeTeHue ombITa CAMOCTOATEILHOTO ITIOMCKA,
aHaJM3a ¥ 0T00pa HHPOpMAIUU

Pa3BuTHE MOHOOTUYECKON U JUATIOTUIECKON peyn,
YMEHUS BBIPA)KaTh CBOM MBICITH M CIIOCOOHOCTH
BBICITYIIMBATH COOECEAHMUKA,

YMeTb NPUMEHSATH
3HAHUSA, YMEHUA U
HaBBIKY [IPH
BBINOJTHEHUN
TPEHUPOBOYHBIX
yrnpakHEHUH 1
3a/1aHui

JlaGopaTopHBIii OITBIT
«Ornpenenenue
TEeMIEPATYPhI Pa3IOKEHHUS
KPUCTAJUIOTAAPATA

Jatuuk
TeMIIEpaTypbl
IUTATHHOBBIA

37 KonTpoasnas padora Ne 2 OBunaieHHe HaBBIKAMU OPTaHU3aLUH YIeOHOU YMeTh npUMeHsTh
no temam «Kucsopon», JIeSITeIbHOCTH, IIOCTAHOBKH LieNIeH, IITaHUPOBaHUS, 3HAHUS, TOJTy4YEHHBIE
«Bonopon», «Boaa. CaMOKOHTPOJI U OLIEHKH Pe3yIbTaTOB CBOEH MIPU U3y4EHUU TEMBI
PacTBOpBI». JIeSITeIbHOCTH, YMEHUSAMHU IPEABUIECTH BO3MOXKHBIE
pe3yNnbTaThl CBOUX JICHCTBUM;
KosinyecTBeHHbIE OTHOIIEHUSI B XUMUH ( 5 yacoB)
38 Monps — enuHunA IlonrManue pa3nuuui MEXy TEOPETUIECKUMHU MOJEISIMUA | YMETh BBIYMCIATh
KOJIMUECTBA BEIECTRA. U peaJbHbIMU O0bEKTaMH; KOJIMYECTBO
MonspHas macca. dopmupoBaHie YMEHUH BOCHIPUHUMATh, HHPOPMAIIHIO B BEILIECTBA WA MacCy
CIIOBECHOM, 00pa3HOM, CHMBOINYECKON (opMax, O KOJIMYECTBY
aHAIN3UPOBATH U NIepepadaTHIBATE ONYyYEHHYIO BEIIECTBA WM Macce
MH(POPMALUIO B COOTBETCTBUH C IIOCTaBJICHHBIMU peareHToB Uiu
3a/1a4aMU, BBIIENATE OCHOBHOE COIEPKAHUE MPOIYKTOB PEAKLUH
MPOYUTAHHOI'O TEKCTA, HAXOAUTh B HEM OTBETHI Ha
MOCTABJIEHHBIE BOIPOCHI
39 Beruucnenus ¢ OBnajeHne HaBBIKAMHU CAMOCTOSATEIBHOTO IPHOOpETeHNs | YMeTh IPUMEHSTh
HCTIONBb30BaHUEM ITOHSATHH HOBBIX 3HaHHUH, OpraHU3aluy yueOHOH AesTeTbHOCTH, 3HAHUA, TOJTy4YCHHBIE
«KOJIMYECTBO BELIECTBAY U IIOCTAHOBKH LIEJIEH, INTAHUPOBAHUS, CAMOKOHTPOIISA U IIPH U3Y4EHUU TEMBI
«MOJIIpHAs Macca OLIEHKH PE3yIbTATOB CBOEH NEATEIBHOCTH, YMEHUAMU YMers pemars
NPEABUIIETh BO3MOKHBIE PE3YJIBTAThl CBOMX JEHCTBUIA; [IPOCTENILINE 3a1a9
Pa3ButHe crrocoOHOCTH BBICIYIIUBATh COOECETHIKA,
MIOHMMATh €r0 TOUKY 3pEHUs, IPU3HABATH IIPABO IPYroro
YeIIOBEKa HA MHOE MHEHUE,
40 3akon ABoranapo. Mossipusiit | [loHnMaHue pa3mudanii TEOPETUIECKUMU MOICTISIME U 3HaTh OmpeneneHne

00BEM ra30B.

pearbHBIMU O0BEKTaMH;

®opMHpOBaHIE YMEHUH BOCIIPHHAMATE, HH(OPMAIIHIO B
CIIOBECHOM, 00pa3HOM, CHMBOINYECKOH popMmax,
aHAJM3UPOBATh U NepepadaThIBaTh MOTYIECHHYIO
rH(pOpMANNIO B COOTBETCTBUH C ITOCTABICHHBIMH
3a/1a4yaMu, BBIJIETSITh OCHOBHOE COAEPKaHNE
MIPOYMTAaHHOTO TEKCTA, HAXOANUTH B HEM OTBETHI Ha
TIOCTABJICHHBIE BOIIPOCHI M U3J1araTh €ro

«MOJSPHBIN 00BEMY,
CYIITHOCTB 3aKOHA
ABorazpo

YMeTh HaXOOUTh
00BeM raza 1mo
U3BECTHOMY
KOITMIECTBY
BerecTna (1
TIPOM3BOIUTH
oOpaTHbIe
BEIUHCIICHHS




41

OOBbeMHEIE OTHOIICHHS T'a30B
Ipu XUMHUYCCKUX PCAKIHAX

OBgiasieHre HaBBIKAMHU OPTaHU3ALUH YIeOHON
JIeSITENbHOCTH, IOCTAHOBKH LieJIEH, TIITaHUPOBAHUS,
CaMOKOHTPOJIS U OLIEHKH Pe3yIbTaTOB CBOEH
JIeSITENbHOCTH, YMEHUSAMHU IIPEABUETH BO3MOXKHBIE
pe3yabTaThl CBOUX JI€HCTBUM;

Pa3Butne criocoOHOCTH BBICIYIINBATH COOECENAHHKA,
TIOHMMAaTh €r0 TOUKY 3pEHUs, IPU3HABATH IPABO JPYroro
YyeloBeKa Ha NIHOE€ MHEHUE,;

dopmupoBaHre yMEHHUI paboTaTh B TPYIIIE,
TIPE/ICTABIIST U OTCTauBaTh CBOM B3TIISIIBI U YOSKACHUS,
BECTH [MICKYCCHUIO.

3HaTh OnpeaeneHne
MOHSATHUS
«OTHOCHTENbHAs
IUIOTHOCTB T'a30B»
YMeTh BBIUHUCISTH
OTHOCHUTEJIBHYIO
IUIOTHOCTB T'a30B

42 OObeMHbIe OTHOLIEHHs Ta30B | [IoHMMaHue pa3uuuii TEOPETUIECKIMHU MOJIENSIMH U YMeTs IpoBOANTH
MIPY XUMHYECKUX PEaKIusIX peanbHBIMU 00BEKTAMU; pacyeTsl Ha OCHOBE
dopmupoBaHUe YMEHUH BOCHIPUHUMATh, HHPOPMAIIHIO B ypaBHEHUH peakiuii,
CJIOBECHOM, 00pa3HO, CHMBOINYECCKOIN (PopMax, HAXOIUTh 00BEM rasa
AHAJIM3UPOBATH U HCpCpa6aTBIBaTI) TIOJTY4C€HHYTIO I10 KOJIMYECTBY
I/IHq)OpMaIlI/I}O B COOTBETCTBUU C ITOCTABJICHHBIMU BCIICCTBA, MAaCcCC HUJIN
3aJlauaMu, BBIJIENSITh OCHOBHOE COZIEPIKaHHE 00BEMyY OZIHOTO 13
MPOYUTAHHOI'O TEKCTA, HAXOJAUTH B HEM OTBETHI HA p€arcHToB Ui
IMOCTAaBJICHHBIC BONIPOCHI U M3JIaraTh €ro TNPOAYKTOB pEaKIUU
BazkHeiilue Kiacchl HEOPraHu4ecKux coeqnuenuii ( 124acon)
43 OxcupL. Pa3BuTHE MOHOIOTHYECKOH U AUATOTHYECKOH pedn, 3HaTh
YMEHUSI BBIpakaTh CBOHM MBICIIH M CHOCOOHOCTH KI1accU(UKaLuio
BBICITYIIMBATh COOECENHNKA, IOHUMATh €r0 TOUKY 3pPEHHUs, | HEOPraHWYEeCKUX
IPU3HABATH [IPABO JPYTrOro Y€I0BEKa HA NHOE MHEHHE; COEIMHEHUH.
OcBoeHue MPUEMOB JEHCTBUI B HECTaHJAPTHBIX Omnpenenenue u
CHUTYaIUsX, OBJAJICHUE IBPUCTUUECKIMHU METOAAMHU KITaccU(pUKaLuio
pereHus mpobiem; okcuaoB. Ux
ctpoenue. CBoiicTBa
Ymern
KJIaCCH(UITPOBATH
TI0 COCTaBy U
CBOMCTBaM
HEOpraHUYECKHE
BEILIECTBA,
JIOKa3bIBATh
XHUMHUYECKHE
CBOICTBa KUCIIOTHBIX
Y OCHOBHBIX
OKCHJIOB,
44 I'mapokcuast. OcHOBaHUS. Pa3BuTHE MOHOOTHYECKON M IMATIOTHYECKOHN peyH, 3HaTh OIpeseIeHNE U
YMEHHS BBIPaXXaTh CBOW MBICIH U CHOCOOHOCTH KIaccu(UKaInio
BBICITYIIMBATH COOECEAHNKA, TOHUMATh €ro TOUKY 3pCHHUS], | OCHOBAHHM.
TIPU3HABATh IIPABO JIPYroro 4ejaoBeKa Ha HHOE MHEHUE; duzngeckue
OcBoeHue MPUEMOB JeHCTBHUI B HECTAaHJAPTHBIX CBOIiCTBa.




CUTyalluAX, OBJIAJICHUC 3BPUCTUICCKUMU METOAaMU
peuIcHusA Hp06J'IeM;

YMeTh NOKa3bIBaTh
XAMUYECKHE
CBOMCTBA OCHOBAHMIM.
3amnuceIBaTh
yYpaBHEHHS peaKkIui

45 XuMHuueckue cBoicTea Pa3Butre MOHONIOTMYECKOM U AUATOTNYECKOM peyn, 3HaTh omnpenenenne u | [Ipakruueckas pabora Hatuuk pH
OCHOBaHHUH. YMEHHS BBIPaXXaTh CBOM MBICIH U CHOCOOHOCTH Kiaccu(uKaImio «Omnpenenenne pH
BBICITYIIMBATH COOECEHUKA, TIOHUMATh €ro TOUKY 3pEHHUs], | OCHOBAaHHM. PacTBOpPOB KHUCIOT U
MIPU3HABATh IPABO JPYroro 4elIoBeKa Ha HHOE MHEHHUE; dusuyeckue niea04en»
OcBoeHue MPUEMOB JICHCTBUI B CBOIiCTBa.
HECTaH/IapPTHBIX CUTYalUsX, OBJIaJICHHE IBPUCTUYECKUMU | YMETh JJOKa3bIBaTh
METOJJaMU pelleHus podiiem; XUMHUUYECKNE
CBOWCTBA OCHOBaHMH.
3anuceIBaTh
yYpaBHEHHs peaKkii
46 AMdoTepHbIe OKCHIIBI 1 Pa3BuTHE MOHOJIOTHYECKON U THAIOTHUECKOH peyn, 3HaTh OmnpeseneHne
TUAPOKCHIBI. YMEHHS BBIPaXKaTh CBOM MBICIH U CIOCOOHOCTH aM(pOTepHOCTH
BBICITYLIIMBaTh COOECENHUKA, IOHUMATh €r0 TOUKY 3pEHUs], | OKCHIA U
MPU3HABATh NPABO APYrOro YesioBeKa Ha HHOE MHEHHE; THIPOKCH[A, TIEPBHIE
OcBoeHMe MPUEeMOB JEUCTBUI B HECTaHAAPTHBIX MIOTIBITKH
CUTYallMsX, OBJIAJICHUE SBPUCTHUECKUMHI METOIAMHU Ki1accuuKanum
pelieHust mpoobieMm; XUMUYECKUX
3JIEMEHTOB.
Ymern
9KCTIEPUMEHTAIIBHO
JIOKa3bIBaTh
aM(pOTEpPHOCTD
THPOKCHJIOB
47 Kucnortsr. . Pa3BuTHE MOHOIOTHYECKOH U AUATOTHIECKOH pedH, 3HaTh OmIpeneeHne JlabopaTopHbIil OMBIT Hatuuk pH
YMEHUSI BBIpakaTh CBOHM MBICIIH M CHOCOOHOCTH KHUCIIOT, UX «Ompenenenue pH
BBICJTYIIUBATH COOECEAHNUKA, IIOHUMATh €r0 TOUKY 3pEHHS, | KIacCH(HKALHMIO. pa3NUYHBIX CpEeI
MIPU3HABATh IIPABO JIPYroro 4ejaoBeKa Ha HHOE MHEHUE; Duzndeckue
OcBoeHme MPUEMOB JEHCTBUI B HECTAHAAPTHBIX CBOIICTBA.
CHUTYaIUsX, OBJIJICHUE IBPUCTUYECKIMU METOAAMHU YMeTh 10Ka3bIBaTh
pemenus npodnem; XHUMUYECKHE
CBOMCTBA KUCIIOT.
3anuceIBaTh
ypaBHEHUA
XUMHYECKHX
peakuui
48 XWUMHUYECKUE CBOICTBA Pa3BuTHE MOHOIOTHYECKOH U AUATOTUIECKOH pedH, 3HaTh OmpeneneHne [IpakTrdeckas paborta Hudposoit
KHCIIOT YMEHHS BBIPaXXaTh CBOW MBICIH U CHOCOOHOCTH KHCIIOT, UX «ITomydenne MeTHOTO MHKPOCKOIT
BBICITYIIMBATH COOECEAHNKA, IOHUMATh €r0 TOUKY 3peHHs], | KIacCH(HUKALHIO. KyIopoca»
MIPU3HABATh IIPABO JIPYroro 4ejaoBeKa Ha HHOE MHEHUE; duzngeckue
OcBoeHue NMPUEMOB JEHCTBHUI B HECTaHIAPTHBIX CBOIiCTBa.

CUTYyalluAX, OBJIaJICHUC 3BPUCTUICCKUMU MCTOAAMU

Ymers JIOKa3bIBaTb




petenus npoodiem; XUMHUYECKHE
CBOMCTBA KUCIIOT.
3anuceIBaTh
YpaBHEHHUS
XUMHYECKHX
peakuui

49 7 Conn. OBgiazieHre HaBBIKAMH CaMOCTOSITEIILHOTO IPHOOpETeHnsT | 3HATh ONpeeeHue u

HOBBIX 3HaHHM, OpraHU3alyy y4eOHOH e TeTbHOCTH, Kiaccu(uKaImio
MIOCTaHOBKH LIeJIeH], IITaHUPOBaHUS, CAMOKOHTPOJISA U colelt (HeKoTophIe
OLIEHKH pe3yJIbTaTOB CBOEH NESATENbHOCTH, YMEHUAMU CIOCOOBI TTOTYYESHUS
NpeABUICTh BO3MOXKHBIE PE3YIbTaThl CBOUX JIEHCTBUM; conei)
PazBuTHE CIIOCOOHOCTH BBICTYIIMBATH COOECETHUKA, YMeTh 0Ka3bIBaTh
MOHUMATh €r0 TOUKY 3peHHs], IPU3HABATh MPABO APYroro | XUMHUYECKHE
YyelloBeKa Ha NIHOE€ MHEHUE; CBOWCTBa coneil.
3anuceIBaTh
YpaBHEHHUs PEaKLUi

50 8 Xumudeckue cBoiicTBa coierd | OBliajieHHe HAaBBIKAMU OPraHU3alMK yIeOHOU 3HaTh OIpe/ieNieHne 1
JIeATEeNbHOCTH, IOCTAHOBKH LIEJIEH, TIIaHUPOBAHMUS, KJ1acCU(UKAIIIO
CaMOKOHTPOJIS U OILIEHKH Pe3yIbTaTOB CBOEH conei (HeKoTopbie
ACATCIIBHOCTHU, YMEHUAMU TIPEABUACTL BO3MOXKHBIC CHOCOGBI TMOJTyYCHUS
pE3YJIbTaThl CBOMX JAEHCTBUIA; coieit)

Pa3ButHe criocoOHOCTH BHICIYIINBATH COOSCEAHNKA, YMeTh 10Ka3bIBaTh
MOHMMATb €ro TOUKY 3pCHHUS, IPU3HABATD MIPABO JIPYrOro | XUMHUECKHE
YyeJIoBeKa Ha MHOE MHCHHCE; CBOMCTBA COJCH.
dopmupoBaHue yMEHHI paboTaTh B TPYIIIE, 3anuceIBaTh
IPEJCTaBIATh U OTCTAaUBATh CBOM B3IJLAABI M YOSXKICHNUA, | ypaBHEHHS peaKUi
BECTHU JIUCKYCCHIO.

51 9 CamocrosTenbHas padbora Pa3Butue MOHOIOTMYECKON U AUAIOTUUECKON peUH, YMeTb NPUMEHSITH JlabopaTopHbIit OMBIT Harunx pH
YMEHUSI BBIpakaTh CBOHM MBICIIH M CHOCOOHOCTH 3VH, nonyuyeHHble «OmnpeneneHyue KUCIOTHO-
BBICITYIINBATh COOECEAHNUKA, IIOHUMATh €r0 TOUKY 3pEHHS, | IPU U3y4EeHHU TEMBI | CTH IOYBBI»
NIPU3HABATH [IPABO JPYroro YelIOBEKa HA HHOE MHEHHUE; Ne5. B xome
OcBoeHuE MIPUEMOB JEHCTBUI B HECTAaHIAPTHBIX BBITIOTHEHHS
CHUTYaIUsIX, OBJAJICHUE IBPUCTUUECKIMHU METOAAMHU TPEHUPOBOTHBIX
peteHust npodiem YIpKHEHUH U

3aJaHUM.

3HAaTh TIOHSTHE
TEHETUYECKOU CBSA3H.
YMeTh OCyIIECTBIATh
HETTOYKH
MPEeBpAIICHHSI.

52 10 Ilpakmuueckasn paboma Ne6. | OBianeHNe HaBBIKAMH OpTaHU3AINH YIEOHOH YMers obpamaTbes ¢
Pemenne JeATENBHOCTH, TOCTAHOBKH IIENeH, MITaHNPOBAHMS, XUMHYECKOH
9KCTIEPUMEHTAIIBHBIX 3a/1a4 CaMOKOHTPOJIS U OLEHKH PE3YIbTATOB CBOEU HOCyIOH U
0 TeMe JEeATENBHOCTH, YMEHHUSIMH IIPEABUACTH BO3MOXKHBIE 71a00paTOPHBIM
«Baxkneimue Kaaccel pe3yabTaThl CBOHUX JIE€HCTBUN; o0opynoBaHHeEM,
HEOpraHNYEeCKUX UCIOJIb30BaTh




COETUHEHUI»

MpUOOpETEHHBIE
3HAHUS U YMEHHS B
JIEATENBHOCTH U
MOBCEIHEBHON
SKU3HU IS
0e30I1aCHOI0
oOpareHus ¢
BEIIECTBAMH U
MaTepHaJIaMH.

53 11 | IToBropenue u o6obmmeHne no | OBiageHNe HABBIKAMH OpTaHU3alUH yIeOHOH YMeTh IpUMEHSITh
Teme «BaxHeime Kiacchl JIeATENLHOCTH, MOCTAHOBKH IIeJeH, MIIaHUpOBaHMS, 3HaHUs, YMECHUS U
HEOPraHMYECKUX CaMOKOHTPOJISl ¥ OLIEHKH PE3YJbTaTOB CBOEH HaBBIKH IPU
COE/IMHEHUID JeATENIHOCTH, YMEHHUSMH IIPEABUAETh BO3MOXKHbBIE BBINTOJTHEHUN
pe3yNbTaThl CBOUX JICHCTBUIA; TPEHUPOBOYHBIX
[IpuobpereHue onbITa CAMOCTOSTEIHHOTO ITOMCKA, YIpaXHEHUH U
aHaJM3a ¥ 0TO0pa HHQpoOpMaIUU 3a/1aHuUi
Pa3BuTHie MOHOJIOTMYECKON U TUATIOTHYECKOH pedH,
YMEHUS BbIpaXKaTb CBOU MBICJIN U CHOCO6HOCTI/I
BBICITYIIMBATh COOECENHNKA,
54 12 KonTtposbsHas padora Ne3 OBguaieHHe HaBbIKAMU OPraHU3alMH yIeOHOU YMeTh npUMeHsITh
1o reme: «OcCHOBHbIE JeATENIbHOCTH, MOCTAHOBKH IIeNeH, MIIaHUpOBaHMSI, 3HaHUS, TIOJTy4EeHHbIC
KJIacChl HEOPraHMYeCKHUX CaMOKOHTPOJISl U OLIEHKH PE3YJIbTaTOB CBOEH TIPY U3yICHUU
coeIMHeHMID) JEATEIIbHOCTH, YMEHUSAMHU IIPEABUAETh BO3MOKHbBIE pasnena «CkopocTh
pe3yJIbTaThl CBOMX JAEHCTBUIA; XUMUYECKUX
peakuui.
Xumuueckoe
paBHOBECHE)
IMepuoanyeckuii 3aKoH M CTpoeHHe aToMa (7 4acoB)
55 1 Knaccudukarms xumudeckux | PazBuTre MOHOJIOTMYECKON M AUATIOTHYECKON peyH, 3HaTh OmIpeaeIeHne
3JIEMEHTOB. YMEHHMS BBIPaXaTh CBOU MBICIH U CHOCOOHOCTH MIEPHOINIECKOT 0
BBICITYIINBATH COOCCEAHNKA, TIOHMMATh €r0 TOUKY 3pPEHHS, | 3aKOHa.
MIPU3HABATh IIPABO JIPYroro 4ejaoBeKa Ha HHOE MHEHUE; Omnpenenecaue
OcBoeHuE MPUEMOB JEHCTBHI B HECTaHIAPTHBIX Heproa, 3HaYECHNe
CHUTYalUsX, OBJAJICHUE IBPUCTUUECKIMHU METOAAMHU MOPSAKOBOTO
petreHust mpobieM; HOMEpa.
56 2 Ilepnoanueckuii 3akon /. 1. Pa3Butre MOHONOTMYECKON U AUAIOTUUECKOUN peyH, 3HaTh OmpeneneHne
Menneneesa. YMEHHS BBIPaXaTh CBOW MBICIH 1 CHOCOOHOCTH TIEPHOINIECKOT O
BBICITYIINBATH COOECEAHNKA, TOHIMATh €r0 TOUKY 3pEHHs, | 3aKOHa.
TIPU3HABATh IIPABO JPYroro 4ejJoBeKa Ha HHOE MHEHUE; Omnpenenenne
OcBoeHue MPUEMOB JEHCTBHUI B HECTAaHIAPTHBIX Neprosia, 3HaYEeHNe
CHUTYaIUsIX, OBJaJICHUE IBPUCTUUECKIMHU METOIAMH MOPSAKOBOTO
pemenus npodiem; HOMepa.

YMeThb 00BSICHATD
H3MEHEHNE CBOICTB




3JIEMEHTOB U UX
COCIMHEHUH, 3HATh
MIPUYKHY 3TOTO

57 [Nepromudeckas Tabnmma Pa3BuTHE MOHOOTHYECKOHN U AUATOTHICCKOH pevH, 3HaTh OmpeIeIcHre
XUMHYeCKUX 31eMeHToB JI. . | yMeHUs BBIpakaTh CBOM MBICITH U CITOCOOHOCTH TIEPUOJTITIECKOTO
Menneneena BBICITYIIIMBATh COOCCEIHNKA, TOHUMATh €r0 TOYKY 3pCHHS, | 3aKOHA.

MIPHU3HABATH MPABO JPYroro YeIOBeKa Ha HHOS MHEHUE; Onpenencaue
OcBoeHUE MPUEMOB JICHCTBUI B HECTAHAAPTHBIX neproja, 3HaYCHUE
CUTYAIIUSAX, OBJIAJICHUC SBPUCTHYCCKAUMHU METOJIaMHU TIOPSITKOBOTO
petenus npoodiem; HOMepa.
YMeThb O0BSICHATE
HM3MEHEHHE CBOMCTB
3JIEMEHTOB M HX
COCIMHEHUH, 3HATh
MPUIHHY 3TOTO
58 CrpoeHue aToma. Pa3BuTHE MOHOJIOTHUECKON U THAIOTHYECKOH peuw, 3HaTh CTPOCHHE
YMEHHS BBIPaXKaTh CBOM MBICIH U CIOCOOHOCTH aToma, COCTaB
BLICHyIJJI/IBaTB CO6CCC}1HI/IKa, IHOHUMATh €ro TOqu SpCHI/IH, ATOMHOTI'O smpa.
NPU3HABATH [TPABO JPYTrOro 4elIoBeKa Ha NHOE MHEHHE; OnpenencHue
OcBoeHMe MPUEeMOB JEUCTBUI B HECTaHAAPTHBIX H30TOIMOB,3 BUJA
CPITyaI_lHS[X, OBJIAZICHHUC 3BpI/ICTI/I‘-IeCKI/IMI/I METOoAaMU I/ISHY‘{CHI/Iﬁ
pelieHust mpoodiiem; YMeTh onuchIBaTh
XUMUYECKUN dJIEMEHT
C TOCKH 3pEHHUs
CTPOCHUS aTOMa,
HaXOJUTh YEePTHI
CXOZCTBA ¥ OTITAYMS
Y U30TOIOB
59 PacnionoxxeHne 351eKTpOHOB Pa3Butue MOHOIOTMYECKON U AUAIOTUUECKON peUH, 3HAaTh PacHOIOKEHNE
T10 SHEPTeTHYECKUM YPOBHSIM. | YMEHHS BBIPa)XKaTh CBOU MBICIH U CIIOCOOHOCTH JJIEKTPOHOB TI0
BBICITYILIBATh COOECEIHUKA, IOHUMATh €r0 TOUKY 3peHHsI, | ClosiM, (hopMbl
MPU3HABATH MPABO JPYroro 4ejJoBeKa Ha HHOE MHEHUE, IJIEKTPOHHBIX
OcBoeHme MPUEMOB JEHCTBUI B HECTAHAAPTHBIX opbuTaieii, 3HaTh 0
CHUTYalUsX, OBJIaJICHUE IBPUCTUUECKUMU METOAAMHU MEPHOANIECKUX
peteHus npooem; M3MEHEHUAX
XUMUYECKHX
CBOMCTBax B
3aBHCUMOCTH OT
YHCIIa IIEKTPOHOB B
HapY>KHOM
JJIEKTPOHHOM CJIOE.
YMeTh 3anuchiBaTh
CTPOCHHUE aTOMOB
9JIEMEHTOB TIEPBBIX
YEeTHIpEX MEPHOJIOB
60 3HaueHNE TePUOIIMIECKOTO OBa/ileHre HABBIKAMHU CAMOCTOSITEIEHOTO TPUOOPETEHHS 3HAaTh POITb




3aKOHa.

HOBBIX 3HaHHI>i, OpraHmn3anuun yqe6H0f/'1 JACATCIBbHOCTH,
IIOCTaAaHOBKH ueneﬁ, IJIAaHUPOBAHUA, CAMOKOHTPOJIA U
OLCHKHU PC3YyJIbTaTOB cBOCH JACATCIbHOCTH, YMCHUSIMU
OpeABUACTL BO3MOXKHBIC PE3YJIbTAThl CBOUX ﬂeﬁCTBHﬁ;
Pa3Butne cnocobHOCTH BBICTYIIUBATDH CO6€C€)1HI/IK3,
NOHUMATh €ro TOUKY 3pC€HUsA, IPU3HABATH ITPABO APYTroro
YCJIOBEKA HA MHOC MHCHUE,

TIEPUOJTITIECKOTO
3aKOHA JIJIS Pa3BUTHS
HAYKH, TEXHUKH, TS
0000TIeHUS
W3BECTHEBIX ()aKTOB U
OTKPBITHS HOBBIX:
3HATh OCHOBHBIC
JTaIbl )KA3HU U
JIeSITEITBHOCTH
J.N.Menpneneera

61 [oBTopenue u 06odmeHne no | OBiajeHHe HABBIKAMHU OPraHU3ALUH yIeOHOU YMeTh IpUMeHsITh
teme: [lepronuueckuii 3aKoH | JEATENBHOCTH, MOCTAHOBKH IIeJeH, MITaHUPOBAHMS, TMOJTyYeHHBIE 3HAHUS
U TIepHoANYECKas CUCTEMA CaMOKOHTPOJISl ¥ OLIEHKH PE3YJIbTaTOB CBOEH NIPY U3YYEHUH TEME «
XUMHUYECKUX d5ieMeHToB JI. . | mesTenpHOCTH, yMEHUSIMH TIPEIBUIETH BO3MOXKHBIE [Meproanyeckuii
MenneneeBa. CTpoeHue pe3yabTaThl CBOUX JI€HCTBUH; 3aKOH U
aToma. MeproIuy ecKast
CUCTEMA XUMHUYCCKUX
3JIEMEHTOB
JI.A.Menneneena.
CtpoeHue aTomay
Ctpoenne BelecTBa. XuUMnueckas cBsi3b ( 7 yacon)
62 DJIEeKTPOOTPULIATEIBHOCTD dopmupoBaHne yMEHUH BOCIPUHUMATH, HHPOPMALIIIO B 3HaTb OIpe/ENICHHE
XUMUYECKHUX 3JIEMEHTOB CIIOBECHOM, 00pa3HOii, CHMBOJIMYECKOW (opMax, XUMUYECKOHN CBSA3H.
aHAIN3UPOBATH U NlepepadaTHIBATE ONyYEHHYIO ONeKTPOOTPHLIATEIBHOCTD.
MH(POPMALUIO B COOTBETCTBUH C IIOCTaBJICHHBIMU KoBasneHTHas nosisipHas u
3a/lauyaMu, BBIJIEISITh OCHOBHOE COJIEp)KaHHe HETOJISIpHAs CBSI3HU, SHEPTHA
MIPOYMTAHHOI'O TEKCTA, HAXOAUTH B HEM OTBETHI Ha CBSI3H.
MIOCTABJIEHHBIE BONIPOCHI U U3JIaraTh €ro; YMeTs onpenensTs
pa3uYHbIC BUIbI
KOBAJICHTHOH CBSI3H,
3aMUChIBATH CXEMBI
00pa30BaHMS BEIIECTB C
KOBAJIEHTHOM MOJISIPHON 1
HENOJISIPHOM CBSI3bIO
63 KoBanenTHast cBs3b. Pa3Butre MOHONOTMYECKON U AUAIOTUUECKOU peyH, 3HaTh OmpeneneHne

[TonapHas u HenongpHas
KOBAJICHTHBIE CBSI3H

YMEHUS BBIPa)KaTh CBOM MBICTH U CIIOCOOHOCTH
BBICITYIIIMBATh COOECEIHNKA, TOHUMATD €r0 TOYKY 3PEHHS,
MIPU3HABATH MPABO JPYroro YeI0BeKa Ha HHOE MHEHHE;
OcBoeHMe MTPUEMOB JCHCTBUI B HECTAHAAPTHBIX
CUTYaIIsIX, OBIIAZICHUE SBPUCTUUICCKAMHU METOJAMH
petreHus mpooeM;

XUMHYECKOHN CBA3H.
DIEKTPOOTPUIATENEHOCTb.
KoBanenTtHas nonsipHas u
HETIOJISIPHAS CBSI3H, YHEPTHA
CBSI3M.

YMeTh onpenensirs
pa3uYHBIC BUIBI
KOBAJICHTHOH CBSI3H,
3aITUCHIBATH CXEMBI
00pa3oBaHMs BEIIECTB C




KOBAJICHTHOM MOJISIPHON U
HENOJIAPHOH CBS3BIO

64 WoHnHas cBs3b OBgiazieHNe HaBBIKAMHU CaMOCTOSITETILHOTO IPHOOpEeTeHnsT | 3HATh Omnpe/esIeHne HOHHOM JemoHcTpannonHsl | JlaTumk
HOBBIX 3HaHHMH, OpraHU3alyy y4eOHOH IesTeIbHOCTH, CBSI3M, MEXaHU3M €€ I OnBIT TeMIepaTypsl
MIOCTaHOBKH LIEJIEH, IUTaHUPOBaHUS, CAMOKOHTPOIIS U 00pa3oBaHUs, TIOHATHE O «Temnepatypa IUTaTUHO- BBIM,
OLIEHKH pe3yJIbTaTOB CBOEH NESATENbHOCTH, YMEHUAMU CTEIIEHU OKUCIICHUSL. IUIaBJICHHS BEIIECTB | JATUMK
NIPEIBUIETh BOSMOXKHBIE PE3YJIBTaThl CBOMX AEHCTBUI; YMeTh onpenenars HOHHYIO M | C pa3HbIMHU TUIIAMHU | TEMIIEPaTyphl
PazBuTHE CIIOCOOHOCTH BBICTYIIMBATH COOECETHUKA, KOBAJICHTHYIO CBA3U B KPHUCTaNTNYECKUX TEepMONapHbII
TIOHMMAaTh €r0 TOUKY 3pEHUs, IPU3HABATh IIPABO JPYroro | pa3jINyYHBIX BEIIECTBAX, PemETOK»
YyeloBeKa Ha NIHOE€ MHEHUE,; COCTaBJIATh CXEMBI
00pa30BaHMsI HOHHBIX
COEAMHEHUH
65 BaneHTHOCTh U CTENIEHb Pa3Butre MOHONIOTMYECKOH U AUATOrH4YecKOl peyn, VYMmers onpenensTh
okucnenus. [IpaBuna YMEHHS BBIPaXKaTh CBOM MBICIH U CIOCOOHOCTH BaJICHTHOCTH U CTENIEHU
OTpeieNIeHus] CTeneHen BBICITYIIIMBATh COOECEIHUKA, TOHUMATh €ro TOUKY 3pEHUs], | OKHCIICHUS JIEMEHTOB
OKHCJICHUS JIEMEHTOB. MPU3HABATh NPaBO APYrOro yesioBeKa Ha HHOE MHEHHE;
OcBoeHMe MPUEeMOB JEWCTBUI B HECTaHAAPTHBIX
CUTyalusIX, OBJIAACHUE O9BPUCTHICCKUMU METOAAMU
pelieHust npoodJiem;
66 OKuCIUTETHHO- Pa3BuTrie MOHOJIOTMYECKON U IUATIOTHYECKOH peuH, YMeTb COCTABIIATH
BOCCTAHOBUTECJILHBIC PECAKIINU YMEHUS BbIpaXKaTb CBOU MBICJIN U CHOCO6HOCTI/I OKHUCIINTCIIBHO-
BBICITYIIMBATh COOECENHHNKA, IOHUMATh €r0 TOUKY 3PEHHUs, | BOCCTAaHOBUTENBHbIC PEAKLIH,
IPU3HABATH [IPABO JPYTrOro Y€I0BEKa Ha NHOE MHEHHE; OIPEENIATh OKUCIUTEND U
OcBoeHue NMPUEMOB JEHCTBUI B HECTaHJAPTHBIX BOCCTaHOBUTEIb
CUTYyalUsX, OBJIaJICHUE IBPUCTUUECKUMU METOAAMHU
pelieHns npodneM;
67 [oBTopenue u 06o6menne nmo | OBiajieHHe HABBIKAMU OPraHU3ALUK YIeOHOU YMeTh IpUMEHsITh 3HAHUS,
Teme: «CTpoeHHE BEIEeCTB. JEeATEBHOCTH, TOCTAHOBKH IIENEH, MIIaHUPOBaHMU, YMEHHMS ¥ HaBBIKU NIPU
XUMHYECKasl CBSI3bY CaMOKOHTPOJISl M OLIEHKH PE3YJIbTaTOB CBOEH BBIIIOJTHEHUU TPEHUPOBOYHBIX
JEeATEIbHOCTH, YMEHUSAMHU IIPEABUAETh BO3MOKHBIE yIpaXHEHUH U 3aJaHui
Ppe3yNbTaThl CBOUX JIEHCTBUI;
[IprnobpereHne onbITa CAaMOCTOATETHHOTO TIOMCKA,
aHamM3a u oToopa nHdopMalmu
Pa3BuTrEe MOHOIOTMYECKON U AUAIOTUIECKOU peyH,
YMEHHMS BBIPaXaTh CBOU MBICIH U CHOCOOHOCTH
BBICITYIIIMBATh COOCCEAHNUKA,
68 HroroBas npomexyrounass | OBiiazeHne HABBIKAMHU OPTaHU3ALNH yIeOHON YMeTh IpUMEHSITh

aTtrecTanus B popme
KOHTPOJIBHOH paboTHI

JIEATEILHOCTH, IOCTAHOBKHU
eIel, IIaHPOBAHKS, CAMOKOHTPOJIS U OIEHKU
Pe3yABTaTOB CBOCH IEATENEHOCTH, YMEHUSMH TIPEIBUACTE
BO3MOXHBIE PE3YIbTAThl CBOUX JECUCTBUH;

TMOJTYYCHHBIC 3HAHUS IPHU
HN3Yy4YECHUN TEME




TemaTn4eckoe IJIAaHUPOBaHUE 9 kaacc.

Ne
ypoka Tema ypoka OcHoBHBIE BU/ABI AeSITEJIHHOCTH IInanupyemble pe3yJbTaThI Hcnonszyemoe
obopynoBanue
IToBTOpEeHUEe OCHOBHBIX BONPocoB 8 kiacca (3 yaca)
1. BBonuslit nacrpykrax mo Th. KnaccudumpoBaTh XUMUUECKHE PEAKLIUH. 3HaTh Ba)KHEWIINEe XMMUUECKHE TIOHSATHS: CTPOCHUE aTOMa,
Crpoenue atoma. [lepuoauueckuit . KiIaccu(MKaIys BEIECTB, CBOMCTBA KJIACCOB COEANHEHUH
[TpuBOAMTH TPUMEPHI peakrii Ka)KI0ro TUTIA. .
3akoH u [ICXD JI.U. Menneneesa B YMeTh onuchIBaTh (U3NUECKUE U XUMHYECKUE CBOHCTBA
CBETE CTPOCHUS aToMa. BEILIECTB
Xumnueckas cBsi3b. CTpoeHue 3HaTh Ba)KHEWIINE XMMUYECKHE TIOHSATHS: CTPOCHUE aTOMa,
2. BEIIECTBA. Kaccu(UKaIys BEIIECTB, CBOMCTBA KJIACCOB COCITUHCHUI
YMmeTh onuchBaTh GU3NUECKUE U XUMHYECKUE CBOMCTBA
BEILIECTB
3. Bxopsiast KOHTpobHas padoTa. YMeTb NPUMEHATh 3HAHMS, IIOJyYEHHbIE IIPU U3YYEHUH TEM
OCHOBHBIE KJIacChl HEOPTaHHUYECKUX
BEIIIECTB, UX CBS3b MKy COOOM.
Tema 1. Knaccuduxanus xumuyeckux peakuui (6 4)
4. OKHUCTUTETBHO — Jlabopamopmnulii onvim «Hzmenenue pH 6 xooe 3HaTh BaKHEHIIINE XUMUYECKHE TIOHSITHA: CTPOSHHE aToMa, Haruux pH
BOCCTAHOBUTEJbHBIEC PEAKIINU OKUCAUMENLHO-B0CCINAHOGUMENbHBIX PEaKYUIL» KITaccu(UKanys BEIEeCTB, CBOHCTBA KJIACCOB COSIMHEHUI
YMeTh OnHCHIBaTh (PU3MUECKHE U XUMHYECKUE CBOHCTBA
KrnaccudunupoBats XuMudeckue BEILIECTB
peakuuu. IIpuBoauTh NpUMEpHI peakuui
KaXJI0ro TUIIA.
Pacrio3HaBaTh OKHCIUTETHHO-
5 TennoBoii 3(eKT XuM. peaKkum. BOCCTAHOBUTEIILHBIC PEAKIIUN. 3HaTh BaxkHelllIMe XMMUYECKHE TIOHATHS: TEMI0Boi 3P dexT

Pacuersl Mo TepMOXHMMUYECKUM
YpaBHEHUSAM.

CKOPOCTL XUMHUYCCKHUX peaKHHﬁ.
HGpBOHa‘IaJ'IBHBIC MpEeACTaBJICHUS O
KaTtajau3e.

OnpenensaTs OKUCIUTENIh, BOCCTAHOBUTEID,
MIPOIIECC OKHUCICHHUS, BOCCTAHOBIICHHS.
Habnronats 1 onuceIBaTE XUMHUYE

CKHE PEaKINH C TIOMOIIBIO eCTe-

CTBEHHOI'O S3BIKA M S3BIKA XUMHH.
HccnenoBaTh ycIoBHs, BIHSIONINE HA CKOPOCTH
XUMUYECKON pPEaKIUH.

Jemoncmpayuonnsie onvim «H3yuenue enusanus
PazIUUHbIX YAKMopPo8 Ha CKOPOCHb PeaKyuu»

XHMHYECKOH peakuus, KacCHPUKALI XUMAIECKUX peaKui
0 TeTIOBOMY 3P PeKTy. YMETh pemaTh pacyeTHbIE 3a1aun
0 TEPMOXHMHYECKUM ypaBHEHUSM

3HaTh BaXKHEHUIIINE XUMUUYCCKHUE ITOHATHS: CKOpPOCTb
XUMHUYCCKUX peaKIII/II\/‘I, Karajiau3. I/ICCJ'ICI[OBaTB ycioBu4,
BJIMSIIOMINEC HA CKOPOCTb XUMHWYCCKHUX peaKuHﬁ

[MTpubop U1 WLTIOCTpaUH
3aBHCHMOCTH CKOPOCTH
XUMHUYECKON peaky OT




OnuceIBaTh YCJ10BYs, BJIIMAOIINE HAa CKOPOCTDH

YCIIOBUHN

7 [pakriueckas padora Nel. XUMMYECKOH peakiyy. I[IpoBoauTs TpynIoBbIe YMeTs 00pamarecst ¢ XAMUIECKOH MOCy 0l 1 1abopaTOpHBIM
«HM3y4yeHne BIUSHUS YCIOBHA HaOJIIOICHUs BO BpeMs IIPOBEICHHS 000pyI0BaHNEM, HCIIOIB30BATh IIPUOOPETEHHBIE 3HAHUS 1
TIPOBEACHUS XUMUYECKHUX PEaKIHN JIEMOHCTPAIMOHHBIX ONBITOB. Y 4aCTBOBATH B YMEHHS B IESITEIILHOCTH ¥ ITOBCETHEBHON JKU3HH IS
Ha ee CKOPOCTbH» COBMECTHOM OOCY)KJICHUH PE3YJIbTATOB OITBITOB. 6e3omacHoOro oOpalieHns ¢ BEIeCTBaMH U MaTepHaIaMHu.
CocCTaBnATh TEPMOXMMUYECKHE YPABHEHUS Hcnonp3oBath MproOpeTeHHbIE 3HAHNS U YMEHUS B
peakuuil. BeruucaaTh TeMIoBoi 3 @eKT peakuul | MmpaKTUYECKOM JeATENbLHOCTH U TOBCETHEBHOM KU3HU C LENBI0
110 €€ TEPMOXUMHIECKOMY YPaBHEHHIO Oe3omacHoro oOpaIieHus ¢ BEIEeCTBAMH U MaTepHalaMH 1
9KOJIOTMYECKH I'PaMOTHOI'O TIOBEJICHHUS B OKpY»KaloIei cpeze
YMeTh IpUMEHSTh 3HaHUSL, TIOJTy4eHHbBIE IPH U3Y4EHUU TEM
Oo6parumeble peakimu. [TonsTue o O000maTk 3HaHUs 0 pacTBOPax, MPOBOIUTH HAOIIOICHNUS 32
XMMHYECKOM PaBHOBECHHU. MPOXOKJCHUEM XUMHUYECKUX PEaKIrii B pacTBOpax. 3HaTh
Ba)KHEHIINE XUMUYECKHE TOHATHUS: 00paTHMOCTh
XMUMHYECKHX PEaKMii, XAMUYECKOe paBHOBECHE
O6o01menue 1o Teme:
«Kraccuduxanus XuMHIEeCKHUX
peakuun
Tema 2. DaekTpoauTnyeckas Aucconuanus (74)
10 CymHocTs mponecca 3HaTh Ba)KHEHININE XMMUUECKHE TMTOHATH: JUCCOIMALINA, JlaTuuk Temmepartypbl
IEKTPONUTHIECKOH AHUCCOIUALIH. Hemoncmpayuonnwviii onvim «Tennosoii a¢ghghexm | SMEKTPOINT, MEXAHM3M MIPOLIECCA AUCCOLIMALINH. IUTATHHOBBIN
PAcmeopenUs 6euecms 6 600e» . 3HaTh OINpezeNeHe MOHITHS «PacTBOPBIY, BUJIBI PACTBOPOB,
CBOICTBa BO/IbI KAK PaCTBOPHTENS
11 Jucconnanus KUCIOT, OCHOBAaHUE U YMeTh 3anuchIBaTh ypaBHEHHS AUCCOLMAIMN KUCIIOT, Jatunk
conen OCHOBaHUH U COJeil. YMeTh OOBACHATH MPOIIECC PACTBOPEHUS | 3IEKTPOIPOBOJHOCTH
Ipaxkmuueckas paboma «nekmpoaumsl u C TOYKH 3PEHUs aTOMHO-MOJIEKYJISIPHOI'O y4EHHSA
12 CuibHBIE U cTTaOble SIEKTPOIUTHL HedIeKMpOoIUmsl» 3HaTh BAKHEHIITNE XUMUIECKHE TIOHATHS: AUCCOLUAIINS, JaTtauk
CrermneHp AUCCOIMAIINN. 3JIEKTPOINT, MEXaHU3M Ipoliecca JUCCOLUALNN. Y METh JIEKTPOIPOBOIHOCTH
Jlabopamopnwiii oneim «Cunvnvie u crabvle 3aMuChIBATh YPAaBHEHHS AUCCONMAIINN KHCIOT, OCHOBAHUH U
2NeKMpOSIUmMbl» coJien
13 Peakuum nonnoro ooMena YMeTp 3amuchiBaTh YPAaBHEHUS! XUMUUYECKUX pEaKLUUi B Jlatunk
MOHHOH (hopMe. 3HATh YCIOBHS NPOTEKAHUS XUMUIECKHX 3JIEKTPONPOBOTHOCTH

Jlabopamopmuwiii oneim «3asucumocmas
INEKMPONPOBOOHOCHIU PACMBOPOE CUTTLHBIX
INEKMPOAUNOE 0N KOHYESHMPAYUY UOHOBY

peakuuii 10 KOHLA
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I'unponus coneit

O000maTe 3HaHUS O pacTBOPAX.
[IpoBoaUTH HAOTIOACHNUS 3a TIOBEICHUEM
BEIICCTB B aCTBOPAX, 32 XUMUICCKUMHU
PEAKIMSIMH, TIPOTEKAIOIIUMH B PACTBOPAX.
DOopMyITUPOBATH OTPEIEIICHUS TOHITUH
«3JICKTPOITUTY, «HEIICKTPOIIUTY,
«3TICKTPOITUTUICCKAS JUCCOLUATIHSD).
KonkpetusupoBath moHsATHe «HoH». O0001maTh
MOHATHS «KaTHOHY», «aHuOH». MccaenoBaTh
CBOMCTBA PACTBOPOB JICKTPOJIUTOB.
OnuceIBaTh CBOMCTBA BEIIECTB B XO/€E

3HaTh ONpeAEIeHNEe TUAPOIN3a Coleil. YMeTh
KIacCH(UIIMPOBATh XUMHYECKUE PEAKIHH, 3aIINCHIBATH
YpaBHEHMSI XUMHYECKUX peakuii B HOHHOH (opme, peraTsh
pacueTHble 3a]ja9H, OCYIIECTBIIATh IEMOYKH XUMHIECKUX

15 [Ipaktiueckas padora Ne 2. Pemenue YMmeTs 00pamarbkest ¢ XAMUYECKO#H MoCcy/I0i 1 1abopaTopHBIM
JIEMOHCTPAIMOHHOTO U JIAOOPaTOPHOro
SKCHEPUMEHTANBHBIX 3a7]a4 10 TeMe 000pyI0BaHNEM, HCIIONIB30BATh ITPUOOPETEHHBIE 3HAHUS U
. o skcriepumenTa. CoOnoaaTh NpaBmuila TEXHUKH o
«CBOHCTBa KHCIOT, OCHOBaHUN U YMEHHS B IESITEIbHOCTH ¥ MTOBCETHEBHOW JKU3HU IS
. 0e30macHOCTH. XapaKTepru30BaTh YCIOBUS
CoJIeH KaK 3JEKTPOIUTOBY» . 0e3omacHOro oOpalleHus ¢ BEIeCTBAMH U MaTepHaIaMHu.
TEUEHUs! peakIMii B pacTBOpax AEKTPOIUTOB J10
Hcronb3oBaTh NpUOOpPETEHHBIC 3HAHUS U YMEHUS B
KoHIa. OnpenensTts BO3SMOKHOCTh IIPOTEKaHU . .
N MPaKTHYECKOM AESTEIBHOCTH U TIOBCEAHEBHOM YKHU3HU C
peakiuii HOHHOro oOMeHa. [IpoBomuTh
LEJIbI0 0e30MacHOro OOpanieH s C BEIeCTBAMU U
IPYNIOBBIC HAOMIOJCHUS BO BPEMs TIPOBEICHHUS
MaTepHallaMHi U 3KOJIOTHYECKH I'PaMOTHOTO TTOBE/ICHUS B
JIEMOHCTPAIMOHHBIX 1 J1a00paTOPHBIX OIMBITOB. .
OKpY’Karolien cpene
OOCyXaTh B TpyIIax pe3yJabTaThl OMBITOB.
16 KonTponbHast pabora 1. o teme . YMeTh IpUMEHSTh 3HaHUsL, TI0JTy4eHHbIE IPY U3Y4EHUHU TEM
OOBSICHATH CYIIHOCTD PEaKIMii HOHHOTO OOMEHa.
«DNEKTPONUTHYECKAS JUCCOLHALIUDY
PacriozHaBaTh peakuuu MOHHOI'O OOMEHa.
CocTaBisITh HOHHBIC YPAaBHEHUSI PEAKLIUH.
CocTaBisTh COKpaIEHHbIC HOHHBIE YPaBHEHUS
peakuui
Tema 3. T'asiorensl (5 4)
17 XapaKTepuCTHKa TaJOreHOB OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB | OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
HEMETAJUIOB B EpHOJax U A-rpymnmnax. HEMETAaJJIOB B TIEPUOJIAX U TPpyNIax. XapakTepu3oBaTh
raJIoreHbl Ha OCHOBE UX TOJIOKEHUSI B IEPHOINUECKOMN
TaOIHUIIE M OCOOCHHOCTSX CTPOCHHS UX aTOMOB CBOWCTBA
raJIorTeéHOB
18 XJ1op. 3HaTh XUMUYECKHE CBOMCTBA TAJIOT€HOB Ha IPUMEpPE XJIopa. ArmmapaT 1Sl TpOBEeICHHS
Lemoncmpayuonnsiii onvim « H3yuenue OmnmchBaTh CBONMCTBA BEIIECTB B XOJE IEMOHCTPAIIMOHHBIX U | XMMHYECKHAX MPOIECCOB
usULeCcKUX U XUMUYECKUX C8OUCME XI0pay nmabopaTopHBIX onbIToB . [IpaBrina noBexenus mpu UC (AIIXP)
19 X70pOBOJAOPO: MOTYYEHHUE U 3HaTh XUMHUYECKHE CBOMCTBA COEIMHEHNN raJIOT€HOB Ha
CBOMCTBa XapakTepu30BaTh raJlOreHbl HA OCHOBE UX npuMepe xJaopoBogopoaa. CoOnromaTh TEXHUKY
MIONOJKEHMS B Ieproandeckon cucteme J1. M. 6€e30MacHOCTH. YMETh MPUMEHSTh 3HAHHUS, YMEHUS U HABBIKH
MenpeneeBa 1 0COOEHHOCTEH CTPOECHHS HX IIPH BBITIOTHEHUH TPEHUPOBOYHBIX YIIPAKHEHUI U 3aJaHUM.
atoMoB. OOBACHATH 3aKOHOMEPHOCTH N3MEHEHU OmnunceIBaTh CBOMCTBA BEIIECTB B XOJE JICMOHCTPAIMOHHBIX U
CBOICTB TAJIOT€HOB 10 TIEPH- 71a00paTOPHBIX OIBITOB
20 CorstHast KMCIIOTa M €€ CONN Oy ¥ B A-rpymnmax. 3HaTPh CBOICTBA KJIACCOB HEOPTAaHMYECKNX COCTUHEHHH. JlaT4uk XJI0pUIMOHOB

[Ipaktrueckas padora «Omnpeznenenue cogepxka-
HUSI XJIOPHUA-UOHOB B IINTHEBOM BOJIE»

Pacmo3naBaTh OIBITHEIM IyTeM paCTBOPLI XJIOPUIOB,
6pOMI/IZ[OB, HOIUIOB. Vmers MNPUMCHATH 3HAHUS, ITOJTYYCHHBIC
IpHu N3Yy4CHUU TCMBI. OmnuceIBaTh CBOKMCTBA BCIICCTB B XOIC




JACMOHCTPAIIMOHHBIX U na6opaT0pr,1x OITIBITOB

21 [pakriueckas padora Ne3. YMeTs 00pamarecst ¢ XAMUIECKOH MOCy 0l 1 1abopaTOpHBIM
«[loyueHne ConsTHON KUCTIOTHI U 000pyI0BaHNEM, HCIIOIB30BATh IIPUOOPETEHHBIE 3HAHUS 1
H3Yy4EHHE €€ CBOICTB» YMEHHS B ICSTEIILHOCTH M ITOBCETHEBHOW KU3HU IS

OnuceIBaTh CBONCTBA BELLECTB B XO/I€ 6e3omacHoOro oOpalieHns ¢ BEIeCTBaMH U MaTepHaIaMHu.
JEMOHCTPAMOHHOTO U JIAOOPaTOPHOro
SKCIEPUMEHTA.
Co0ro1aTh TEXHUKY 0€30IMacHOCTH.
Pacrio3HaBaTh ONMBITHBIM ITyTEM COJISTHYIO
KHCIIOTY ¥ €€ COJH, OpPOMHUIBI, HOMIBIL.
Hcnonp3oBath MproOpeTEHHBIE 3HAHUS U YMEHUS
B [IPAKTUYECKOH JIEITENbHOCTU U MOBCETHEBHOM
JKM3HU C LEJIbI0 0€30I1acHOr0 00palleHHs C
BEIIECTBAMM U MaTepHUajIaMU U SKOJIOTHUECKU
TpaMOTHOT'O TIOBEJICHUS B OKPYXKAIOIEH cpene.
BBIYHCIATE MacCOBYIO JJOTIO PACTBOPEHHOTO
BEIIIECTBA B pacTBOpE
Tema 4. Kucsiopoa u cepa (6 1)
XapaKkTepHuCTHKa KHCIOPOAa U Ccephl | XapaKTepH30BaTh 3JeMEHTH! [V A- rpymisl OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB KHCIIOpOa
22 (moArpymmel KUCIOPOZa) HAa OCHOBE MX U cepbl B Ipynmax. XapakTepu30BaTh HA OCHOBE UX
II0JIO’KEHUS B neproaunyeckon cucreme . U. MOJIOKEHHUS B IEPHOANYECKON TaOIINIe U OCOOEHHOCTAX
MeHzerneeBa 1 OCOOCHHOCTEH CTPOCHHUS X CTPOEHHS X aTOMOB CBOMCTBA KHCJIOpPOJa U Cephl .3HATh
aToMOB. OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS | aJUIOTPONHBIC MOAU(HKALIUY CEPhI
CBOMCTB 371eMeHTOB [V A- TpymIIbI 10 iepuony u
B A-Tpynmax.
XapakTepHu30BaTh aJUIOTPOIUIO KUCIOPOAa U
Cepbl KaK OJHY U3 IIPUYUH MHOT000pa3us
BEIIIECTB.
OmnuceIBaTh CBOMCTBA BEIIECTB B XOJIE
JEMOHCTPAMOHHOTO 1 JIAOOpaTOPHOTo
23 CBolicTBa U IPUMEHEHNE CEPBI IKCMEPUMCHTA. 3HaTh: (PU3NUECKUE U XUMHIECKHE CBOMCTBA M IPUMEHEHUE
. cepbl. OnKCHIBAaTh CBOMCTBA BEIIECTB B XOJIE
Aemoncmpayuoisiii onvim: «HO”JV’ denue JIEMOHCTPAIMOHHbIX ¥ 1a00PaTOPHBIX OIBITOB
24 CepoBonopon. Cymbhuabt €epO6000PO0A U LTy 4EHUE €20 CEOTICME). 3HaTh: 0OCOOCHHOCTH BOCCTAHOBUTEIBHBIX CBOWCTB Armmapat 1Sl TpOBeICHAS

Jlabopamopmuwiil onvim: « Cunmes cepogodopooad.
Kauecmeennvie peaxyuu Ha cepo8odopoo u
cyab@uovLy

CEepoBOIOPOLIA, ero 00JIACTH PHUMEHEHHS
YMeTh A0Ka3bIBaTh HAIUYUE CYITb(H] — HOHOB OITBITHBIM
MYTEM.

XUMUYECKHUX peak- LUl
(AIIXP), mpu-60p mis
TIOJTyde- HUS Ta30B WIH
annapat Kunmna
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Oxcup cepsl (IV). Cepaucras
KHUCJIOTA.

Jlemoncmpayuonnsiti onvim «H3yuenue ceoticme
CEePHUCMO20 2434 U CEPHUCTNOU KUCTOMbL»

Cobmnronath TeXHUKY Oe3omacHOoCcTH. OKa3bIBaTh
MEPBYIO IOMOIIb TIPH OTPABICHHUAX, OXKOTAX U
TpaBMaX, CBSI3aHHBIX C PEaKTHBAMH U
71a00paTOpHBIM 000PYAOBAHUEM.

YMeTh onmceIBaTh cBoicTBa okcuza cepsl (IV), cepaucToit
KUCJIOTHI U ee conel, okcua cepsl (VI) u cepHOit KHCITOTH 1
ee coueil. Vcrionbp3oBaTh MpUOOpPETEHHBIE 3HAHUS 1 YMEHUSI B
MPaKTHYECKON AESTEIHHOCTH 1 TIOBCEAHEBHOM KHU3HU C
1eNbI0 0e30M1aCHOr0 O0pallleHHs C BELeCTBaMU U
MaTepuallaMHi U 3KOJIOTHYECKHU I'PaMOTHOT O TTIOBE/ICHUS B
OKpYy’Karolien cpene

ArmapaT JJI1 TPOBCACHUA
XUMHUYECCKUX peaKHI/Iﬁ
(ATIXP)

26 Oxcun cepsl (VI). Ceprast kuciaora u | OnpenensaTs MPUHAUIEKHOCTD BEMECTB K
€€ COJIU. oTpeAeNEHHOMY KJIaccy COSAMHEHUM.
CorocTaBmsTh CBOMCTBA pa30aBIeHHON U
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
3anuchIBaTh ypaBHEHHs PEaKIii B HOHHOM BH/IE
C YKa3aHUEM Iepexo/ia IEKTPOHOB.
Pacrio3HaBaTh ONMBITHBIM ITyTEM PACTBOPHI
KHUCIOT, CynbGUIbl, CyIb(UTHI, Cyab(aThL.
Hcnonb3oBaTh NpUOOpETEHHBIC 3HAHUS U YMEHUSI
27 Ipaxruyeckas pabora Ned. Pewenne | g mpakTuueckoil AeSTENBHOCTH H OBCEIHEBHOI YMeTh o0pamaThCst ¢ XMMHUUECKOH MOCYI0# U 1abopaTOpHBIM
OKCIICPUMECHTAJIBHBIX 3a7a4 IO TEME JKU3HHU C LIEJIBIO 0e30IacHoro 06paH.IeHI/Iﬂ I OGOpy}IOBaHHeM, HCII0JIb30BAaTh HpI/IO6peTeHHBIe 3HaHUA U
« Kucnopon u cepa» BEILECTBAMU U MaTePHAIaMU U SKOJIOTHYECKH YMEHMSI B IEATEIBHOCTH U IOBCEAHEBHOM KU3HU IS
rPaMOTHOI'O TIOBEJICHUS B Opr)KaIOH.ICﬁ cpene. 0€e30MMacHOro O6an.leHHﬂ C BCIIECTBAMHU U MaTCpraIaMH.
Hcrnonp3oBaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B
IIPAKTUYECKON AEATEIbHOCTH U IIOBCEJHEBHON KU3HU C
LEeNBI0 6€30MacHOr0 OOPAIEHHUS C BEIIECTBAMH U
MaTepHaaMH U 9KOJIOTHYECKH I'PaMOTHOI'O TTOBECHUS B
OKpYXarouieu cpene
Tema 5. Azot u dpocdop (8 u)
28 XapakTepucTruka azorta u ocdopa. YcraHaBIMBaThH MPUHAIICKHOCTD BEIIECTB K OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB a30Ta U
DU3NYECKUE U XUMUYECKHUE CBOICTBA | OMPENENEHHOMY KIACCy COETUHEHUM. thocthopa B rpynme. XapakTepru3oBaTh Ha OCHOBE X
asora CorocTaBnsaTh CBOWCTBA pa30aBICHHON H TIOJIOKEHUS B TIEPHUOAMYECKON TaOIHIe 1 0COOEHHOCTIX
KOHLICHTPUPOBAHHOMN a30THOW KUCIIOTHI. CTPOCHHS X aTOMOB CBOMCTBa a3ota u hocdopa. 3HaTh
CBOICTBa M 00J1aCTh MPUMEHEHHMS a30Ta
29 Ammuak. Omsudeckne u xumuueckue | Jlabopamopmuiii onvim « OcHogHble c80licmea 3HaTh: HU3NUECKHE U XUMUYECKHE CBOMCTBA aMMHUAaKa, €ro JHaTtauk
cBoiictBa. [lomyuenne n ammuaxay NoJTydeHre 1 npuMeHenne. ONHCHIBaTh CBOIMCTBA BEIIECTB B | 3JIEKTPOIIPOBOAHOCTH

MMPUMCHCHUC

X0A€ IECMOHCTPAIMOHHBIX U .]'Ia60paT0pHLIX OITIBITOB HpaBI/ma




30 [paktiueckas padora Ne5
«[loyueHne aMMuaxa U U3ydeHue
€ro CBOMCTB»

31 Conu aMMOHUS

32 A3OTHas KUCIOTA.

33 Conu a30THOM KUCIIOTHI.

34 Dochop.

35 Oxcun docdopa (V). PochopHas

KHUCJI0Ta U €€ COJIN.

CocTaBiiTh ypaBHEHUS CTYIEHYATON
JICCOIMAIK Ha IpuMepe (pocOpHOI KHCITOTHI.

3anuckeIBaTh YpaBHCHUA peaKHI/Iﬁ B NOHHOM BUJC
C YKa3aHUEM IIE€pEX0/ia 3JICKTPOHOB.

PacnioznaBath ONMBITHBIM MYTEM aMMHUAK,
PACTBOPHI KHCJIOT, HUTPaT- U (hochaT-HOHBI, HOH
aMMOHHSL.

BbruucnsaTe MaccoByIO 00 PACTBOPEHHOTO
BEIIIECTBA B pacTBOpE.

Jemoncmpayuonnvie onvimol: «llonyuenue
okcuda azoma (IV) u usyuenue e2o ceoticmey,
«Oxucnenue oxcuoa azoma (II) 0o oxcuoa azoma
(IV)»; «Bzaumooeticmeue oxcuoa azoma (IV) ¢
80001 U KUCIOPOOOM, NOJYUEHUe A30MHOU
KUCTIOMbLY

Ilpaxmuueckas paboma « Onpedenenue numpam-
UOHOG 8 NUMAMENLHOM PACMEOPE»

Hcnonb3oBath MpuoOpeTEHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKOU JESITENBHOCTH U NTOBCEIHEBHOM
JKU3HH C TeTIbI0 0€30I1acHOro 00parieHus ¢
BEIIECTBAMH U MaTepPHaJIaMH U KOJIOTUIECKU
TPaMOTHOTO TIOBEACHHUS B OKPY)KAIOIIEeH cperie

[Monb30Batbest HPOpMAaIHEit U3 APYrux
WCTOYHHKOB UIS TIOJITOTOBKH KPATKHX

COOOIIEHA.

T'oToBuTH KOMITBIOTEPHBIC IMTPE3CHTAIINN 110 TEME

noBenieHus mpu UC

YMerh 00pamarhest ¢ XAMUIECKO#H MOCY/I0i U 1abopaTOpHBIM
000py/I0BaHUEM, HCIIOIB30BATh MPUOOPETEHHBIC 3HAHUS U
YMEHHS B IESITENILHOCTH M [MOBCETHEBHOU JKU3HU IS
0e30macHOro OOpaIleHus ¢ BEMECTBAMH U MaTepUaIaMHu.
Hcnons30BaTh MpUOOpPETEHHbBIE 3HAHUSA ¥ YMEHUS B
MPAKTHYECKOM AEATETBHOCTH U TIOBCEAHEBHOM )KU3HU C
IENTBI0 0E30ITaCHOT0 OOPAICHHUS C BEISCTBAMU U
MaTepHaaMH U SKOJIOTHYECKH IPAMOTHOI'O ITOBEICHUS B
OKpY’Karolien cpene

3HaTh: 0COOEHHOCTH XUMHYECKUX CBOMCTB COJICH aMMOHUSI.
OnuchIBaTh CBOMCTBA BENIECTB B XO€ JEMOHCTPAIMOHHBIX U
J1a00pATOPHBIX OIBITOB

3HaTh: 0COOEHHOCTH BaJEHTHOCTH M CTEIIEHU OKHUCIIEHUS
a30Ta B a30THOM KHMCJIOTE, OKHCIUTEIBHBIX CBOMCTB a30THOM
KUCIIOTBI, 001acTH ee mpruMeHeHus. OnIchIBaTh CBOWCTBA
BEIIIECTB B XOJIC ICMOHCTPAIMOHHBIX M Ja00paTOPHBIX
OIBITOB

TepMope3nucTopHbIit
JTATYUK TEMIIEpaTypBHl,
natuuk pH, natumk
ANEKTPONPOBOJHOCTH,
arnmnapar Juisl IPOBEICHUS
XUMHUYECKUX peaKkLui
(AITXP), marHuTHAs
Meluanka

Ha ocHoBe 3HaHuU# 0 CBOMCTBAaX KJIACCOB COEIMHEHUN YMETh
3aMUChIBATh CBOWCTBA COJIEHl a30THOM KHUCIOThL. ONUCHIBATh
CBOICTBa BELIECTB B XOI€ AEMOHCTPAIIIOHHBIX U
71a060paTOPHBIX OMBITOB. 3HATH OOJIACTH MIPUMEHEHHUS a30THBIX
ynoOpeHuit

JlaT4uk HUTPATUOHOB

OOBSICHITH 3aKOHOMEPHOCTH U3MEHEeHUs CBOMCTB (hochopa.
XapakTepr30BaTh UX Ha OCHOBE ITOJIOKEHHS B

MIEPUOIITI eCKOM TabHIIe 1 0COOEHHOCTSIX CTPOSHHUS aTOMa
tdhocthopa. 3HaTh aMITOTpOIHEIE MOTUHKAIIN Pochopa

Ha ocHOBe 3HaHMI 0 CBOMCTBaX KJIACCOB COCIUHEHUN YMETh
3ammchIBaTh cBoicTBa okcry (ocdopa (V), pochopHoit
KUCIIOTHI ¥ ee coneil. OnuchIBaTh CBOMCTBA BEIIECTB B XOJIE
JIEMOHCTPaMOHHBIX 1 J1a00paTOPHBIX OMBITOB. 3HATH 00IACTH
npuMeHeHus: pocopHbIX yaodpeHui




Tema 6. Yruiepoa u kpemuuii (9 1)

36 XapakTepHucTHKa yriepoja u
KpeMHUsL. AJTOTponus yriiepoja

37 XUMHUYECKHE CBOWCTBA YIIIepoa.
AncopOuus.

38 Oxkcup yrinepona (1) - yrapHsiii ra3

39 Oxkcupn yriepona (IV) - yrinekucisiit
ras

40 YronbHas KMCIOTa U €€ COJU.

KpyroBopor yriepona B npupoze

XapakTepu3oBaTh 31eMeHTH! [V A-Tpymmnsl
(ToarpyNIEl yrilepoaa) Ha OCHOBE X MOJIOKEHUS
B IIEPUOIUUECKON cucTeMe U 0COOEHHOCTeH
CTPOEHHS UX aTOMOB.

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3neMeHToB [VA-rpynmnsl.

XapaKTepI/BOBaTI) AJUIOTPOINUIO YIJIEpOoda KakK
O/IHY U3 MPUYNH MHOFOO6pa3I/IH BCIICCTB.

OnuceIBaThL CBOMCTBA BEIIECTB B

X07Ie IGMOHCTPAIIMOHHOTO U JIa00PaTOPHOTO
9KCIICPHUMEHTA.

ColuoaTh TEXHUKY 0€30MacHOCTH.
CoIocTaBiIAThL CBOMCTBA OKCHUIOB

yriieposia U KpeMHuUs1, OOBSICHSITh

NPUYUHY UX PA3THYHSL.

YcraHaBIMBaTh IPUHAUICKHOCTD

BEILIECTB K ONpeAeIEHHOMY KI1accy

COEIMHEHHUI.

Jloka3bIBaTh KUCIIOTHBIN XapaKTep

BBICIIIUX OKCHJIOB YIJIEPOJa U KPEMHHUSL.
3anuchIBaTh YpaBHEHUs PEaKIUii B IOHHOM BHJE
C YKa3aHHEM Iepexo/ia dJIEKTPOHOB.

OcyImecTBIATh B3aUMOIPEBPALIECHUS KapOOHATOB

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB YIriiepona
KpPEMHMS B TpyIle. XapakTepru30BaTh HA OCHOBE HX
TIOJIO’KEHHS! B TIEPUOANIECKON TaOIUIIe B OCOOCHHOCTAX
CTPOCHHS X aTOMOB CBOMCTBA YIJIepoJia U KpeMHHs1. 3HATh
AJJIOTPOIHBIE MOAN(HKALIUK YriIepoa

3HaTh XUMUYECKHE CBOWCTBA yIiieposa, 00JacTh IPUMCHEHHUS
siBIIeHHS azcopOrmu. OMUCHIBATH CBOMCTBA BEIIECTB B XOJ€
JICMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OIBITOB.

3HaTh XUMUYECKHE CBOMCTBA TapHOTo T'a3a U ero
(hU3HMOIOTHYECKOE ACHUCTBHE. YMETh HAXOIUTh 00hEM Ia3a 1o
W3BECTHOMY KOJIMYECTBY BEUIECTBA (M MPOU3BOJHUTH
00paTHBIC BEIYHUCICHUS. Y METh OKa3bIBAThH MIEPBYIO TOMOIIb
IIPY OTPABJICHUH YTapHBIM ra3o0M

3HaTh OnpeieneHNe NOHATHSA «OTHOCUTENIbHAS INIOTHOCTD
razoB»

YMeTh BBIYUCIATH OTHOCUTENBHYIO INIOTHOCTD Ta30B.
OmnuceIBaTh CBOKCTBA BEIECTB B XOJI€ AEMOHCTPALIMOHHBIX U
71a60paTOPHBIX OIBITOB




[pakrrueckas padora Ne6

u FPIZ[pOKap6OHaTOB. Pacrio3HaBaTh OIBITHEIM

YMeTs 00pamarecst ¢ XAMUYIECKOH MoCy0i 1 1abopaTopHBIM

41 «[loyuenne okcuna yriepona (IV) u | myrém yriiekuciblii ra3, kKapOOHAT-HOHBI. 000pyI0BaHNEM, HCIIOIB30BATh IIPUOOPETEHHBIE 3HAHUS 1
N3y4EeHHUE €ro CBOWCTB. YMEHHS B IESITEIILHOCTH ¥ ITOBCETHEBHON JKU3HH IS
Pacrio3naBaHue KapOOHATOB.» Hcnonb30BaTh NpHOOpeTEHHBIE 3HAHUS 1 6e3omacHoOro oOpalieHns ¢ BEIeCTBaMH U MaTepHaIaMHu.

YMEHHS B IPAKTUYECKOH JIEITENLHOCTH U Hcnonp3oBaTh MproOpeTeHHbIE 3HAHNS U YMEHUS B

TIOBCETHEBHOM YKMU3HHU C IIENBI0 0€30I1acHOr0 MPaKTHYECKOH AESTEIBHOCTH U TIOBCEAHEBHOM KHU3HU C

o0pallleHns! ¢ BEIeCTBAMH U MaTepUalaMy U HEeTbI0 0e30IMacHOTr0 O0paIIeHus C BEIECTBAMU U

9KOJIOTUYECKH I'PAaMOTHOT'O TIOBEJICHUS B MaTepHallaMH ¥ SKOJIOTHYECKH I'PaMOTHOT'O ITOBEICHUS B

OKpy>Karolel cpere. OKpy>Karoleil cpene

BbI4KCITE 10 XMMHUYECKMM YPaBHEHUSIM Maccy,

00BEM MM KOIMYECTBO OTHOTO U3 MTPOIYKTOB

peaKIuK Mo Macce UCXOHOTO BEUIeCTBa, 00bEMY

WITU KOJTMYECTBY BEILIECTBA, COAEPIKAIIETO

onpeeEHHYIO JOMI0 IpuMeceil

42 Kpemnnit. Oxcug xpemuus (IV) 3HaTh CBOMCTBA KPEMHUS U €T0 COSMHEHHH, 00J1acTh

npuMeHeHus. OnucbIBaTh CBOMCTBA BEILIECTB B XOIE
JIEMOHCTPALMOHHBIX 1 1a00paTOPHBIX OIBITOB

43 KpemHuuesas kucnora u ee YMeTh NPUMEHATh 3HaHUsA, YMECHHS U HABBIKU TPH
comu. Crekio. Llemenr. BBIIIOJTHEHUH TPEHUPOBOYHBIX YIIPaKHEHUH U 3aJaHUM

44 KonrponbHas pabora 2 1o Teme YMeTh NIPUMEHATh 3HaHUS, TOTyICHHBIC TIPH H3YICHUU TEM

«Kucnopon u cepa. Azor u pocdop.
Yriepon 1 KpeMHHUN.
Tema 7. Metajusl (134)

45 XapaKkTepuCcTHKa METaJIIOB XapaKTepru30BaTh METAIIIBl Ha OCHOBE MX 3HaTh OCOOCHHOCTH CTPOCHHS aTOMa METaJlIa,
TIOJIOKEHMS B TIEPUOAMIECKON CHCTEME U 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB METAJUIOB U HX
0COOEHHOCTEW CTPOCHUS X aTOMOB. coemunenuit B IICXD JI.1. MenneneeBa, 0COOEHHOCTH
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB | CTPOEHHUS METAJUIOB KaK IPOCTHIX BEIIECTB, (PH3NYECKUE
METaJIOB TI0 IEPHOAY U B A-TpyTax. CBOICTBa METAJUIOB, CIIIaBOB. OOBSICHATH 3aBHCUMOCTh
HccnenoBaTh CBOIMCTBA H3y4aeMbIX BEIIECTB. (pm3MUECKUX CBOMCTB METAIJIOB OT UX CTPOCHUS

OOBSCHITH 3aBUCUMOCTD (DU3WIECKUX CBOMCTB
METaJIOB OT BHIA XUMHUYECKON CBSI3H MEXKIY UX
aTOMaMHU.
HaOGmtonats 1 onuchIBaTh XUMUYECKHE PEAKIINH C
TIOMOIIIBIO €CTECTBEHHOTO SI3bIKA M S3bIKA XUMHH.
Habmonate neMoHCTpUpyeMBbIe 1
46 Haxoxnenne MeTayuioB B IpHpoOAE U 3HaTh: (PU3NUECKHE CBOWCTBA METAIIIOB, HAXOXK/ICHHUE

CaMOCTOSTCIIbBHO NPOBOJUMBIC OIBITHI.




o01e crocoObl UX MOIYYESHUSL.

47 XuUMHUECKHE CBOMCTBA METAJLIIOB.
DIIEKTPOXUMIYCCKUHA PSIJT
HanpsHKEHUI METaIoB

48 CrutaBsl (CTasb, 4yryH,
JIIOPATTIOMUHHUHN, OpOH3a).

49 IllemouHbIC METAJLIIBI.

50 Marnwuii. [1{enouHo3eMeNnbHbIC
METAaJIILI.

51 Kanpuuii u ero coequHeHns..
JXKecTkoCTh BOBI ¥ CIIOCOOEI €€
YCTpaHEHHUsL.

52 AJIOMUHUIA.

53 Bakueimme coequHEHUS aTIOMAHUS

OnuceIBaTh CBONCTBA U3y4aE€MBIX BEILIECTB Ha
OCHOBE HAOJIIOJICHUH 33 NX IPEBPAICHUSIMU.

Jloka3biBaTh aM(OTEPHBIN XapakTep OKCHUIOB U
THIIPOKCUIOB amoMunHus 1 xere3a(1ll).

CpaBHHMBATh OTHOIICHUE U3y9IaEMbIX METAJLIOB U
OKCHJIOB METAJIJIOB K BOJIE.

CpaBHHUBATh OTHOIIICHUE THIPOKCUIOB HATPHS,
KaJIbIUs U aJIFOMUHUS K PACTBOPAM KHCJIOT U
ienoven.

Pacro3HaBaThb ONBITHBIM MYTEM THAPOKCH-
noHsl, noHbI Fe?* u Fe®* |

OCyYIIECTBIATh PEAKIHH, HOATBEPKIAIONIIE
reHETHYECKYIO CBA3b MEKITy HEOPraHUIECKUMH
COEJIMHEHNAMH. 3aNUCHIBATh YPABHEHHS PeaKIyii
B HOHHOM BHJIE C yKa3aHHEM Mepexoia
37IeKTPOHOB.

Jlabopamopmnulii onvim «Bzaumodeticmsue
U36ECMKOBOU 800bL C Y2NEKUCTILIM 2A30M»

O0001aTh 3HAaHUSA U AEIaTh BBEIBOILI O

3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB METAJIOB

B Iepruofax U A-rpymnmnax nepuognIecKon
CHUCTEMBI.

IIporHo3upoBaTh CBONCTBA HEU3YUEHHBIX
3JIEMEHTOB M UX COCIUHEHUM Ha OCHOBE 3HAHUHU O
MIEPUOTUIECKOM 3aKOHE.

Hcnonp3oBaTe NpHOOPETEHHBIC 3HAHUS U YMEHHS
B MPAKTUYECKOW JEATENBHOCTH U NMTOBCEIHEBHOM
JKU3HU C TETBI0 0€30I1acHOr0 00paIIeHus ¢
BEIIECTBAMH M MaTepHalaMH U KOIOTUIECKU
TPaMOTHOTO TIOBEICHHUS B OKPYKAIOIIEH cpee.

Jlabopamopmnutii oneim «Oxucienue sicenesa 6o
BNIAACHOM BO30YXe»

Boraucasars no xuMudecKum YpaBHCHUAM MaAcCCy,

MCTAJUIOB B IIPUPO/IEL, OGHII/IG CITOCOOBI UX OJTYyUCHUA.
Hcnons3oBath MCTO SJICKTPOHHOTI'O Oamanca npu
YpaBHUBAHUN YPAaBHCHUA XUMHNYCCKUX peaKHI/Iﬁ

3HaTh: XUMHYECKHE CBOMCTBA METAJIOB, KaK
BOCCTaHOBUTEJICH, B3aMO/ICHCTBHE METAIIIOB C KUCIIOPOIOM,
HeMeTamaMH, Bogoi. OCOOEHHOCTH B3aUMOIEHCTBUS
METaJUIOB C PacTBOPaMH KHCIIOT U coyeil. Mcmoap30BaTh
TaOJUIIBI PACTBOPUMOCTH H PsIJia HAPSDKEHUA METAIUIOB JUIS
MIPOTHO3MPOBAHUS UX CBOWCTB

OnuceIBaTh CBOWCTBA U3Y4aeMBbIX BELIECTB HA OCHOBE
HaOMI0IeHNH 32 MX MPEBpaIICHUIMHU.

3HaTh: CTPOCHUE aTOMOB ILEIOYHBIX METAJUIOB, (PU3HUYECKUE U
XUMHMYECKHE CBOMCTBA LIEIOYHBIX METAJIOB KaK MPOCTHIX BE-
IIECTB B IJIaHE CPAaBHUTENBHOI XapakTepucTUKH. ONHUChIBaTh
CBOMCTBa M3y4aeMbIX BEILECTB HA OCHOBE HAOIIOJEHHS 3a UX
IIPEBPALLCHUSMU

3HaTh: CTPOCHUE aTOMOB IIIEIOYHO3EMENbHBIX METAIJIOB,
(1)1/131/1‘1601(1/16 1 XUMHYECKHE CBOMCTBA ICJIIOYHO3CMEIIbHBIX
METAJIJIOB KaK ITPOCTHIX BEIECTB B TUIAHE CPABHUTEILHOMN
xapakTepucTuku. ONKCHIBaTh CBOIICTBA M3y4aeMbIX BEIIECTB
Ha OCHOBE HaOJIIOJICHNS 32 UX NpeBpanieHusIMu. CpaBHUBATh
OTHOILIEHHE U3y4aeMbIX MeTaiu10B. OKCHUAOB U TUAPOKCHIOB K
BoOJie. 3HATh CBOMCTBA KJIACCOB COCIUHEHUN M YMETh
OCYIIIECTBIISITh TIPEBPAILICHUSI.

Jatunk
3NIEKTPOIIPOBOJHOCTH,
MarHuTHas MellajiKa,
pUOOp IS TOTY4EHHS
ra3oB wix anma-pat Kumma

3HaTh: CTPOSHHE aTOMA ATOMUHUSA, (PU3NICCKUE H
XHMHYECKHE CBOMCTBA aIIOMHHHS KaK IPOCTOTO BEIIECTBA B
TUIAHE CPABHUTEILHOM XapaKTepUCTHKU. ONUCHIBATh
CBOICTBa M3y4aeMbIX BEIIECTB HA OCHOBE HAOIIOJCHHS 32 HX
npeBpanieHusiMA. CpaBHHBATh OTHOILCHUE H3Y4aeMbIX
MeTaiioB. OKCHIOB ¥ THAPOKCHIOB K BOJIE. 3HATh CBOICTBA
KJIaCCOB COECIMHEHNI U yMETh OCYIIECTBIISTh IPEBPAILCHUSL.
AmdotepHOCTh

OmnuceIBaTh CBOMCTBA N3y41aCMbIX BCHICCTB HA OCHOBC
Ha6J'IIOlIeHI/I$I 3a UX MPCBPALNICHUSAMH. CpaBHI/IBaTB OTHOIICHHUEC




00BEM HITH KOJIMYECTBO OIHOI'O 13 IMPOAYKTOB
PCaKkirur 1Mo MacCce NCXOAHOI0 BCUICCTBA, O6T>éMy
HJIN KOJIMYCCTBY BCIICCTBA, COACPIKAILCTO

n3ydaeMbIX MeTauIoB. OKCHAOB U THIPOKCUIOB K BOJE.
3HaTh CBOMCTBA KJIACCOB COCUHEHUN U yMETh OCYILIECTBIATh
IpEeBpalLEHHUS.

54 Kenezo. OTNpeAENEHHYIO JIONI0 IPUMECEH. 3HaTh: CTPOCHHE aTOMa JKene3a, (GU3NICCKUE U XUMUICCKUE

CBOICTBA jKeJie3a KaK MPOCTOro BEIIECTBA B TUIAHE
[Nonb30Batbcst vHPpOpMAIHEH U3 APYTUX CPaBHHUTENHLHOM XapakTepucTUKH. ONHCHIBATh CBOMCTBA
HCTOYHHKOB IS TIOJITOTOBKHU KPATKUX M3y4aeMbIX BEIECTB Ha OCHOBE HAOIIOACHHS 33 UX
COoO0IIeHNi. TpeBpaIICHUSIMH.

55 CoenuHeHHs >Kemnesa. T'otoBuTH KOMIIBIOTCPHBIC IIPE3CHTALINU 110 TEME. OmnuceIBaTh CBOMCTBA U3y4aeMbIX BEIIECTB HA OCHOBE JlaTuuk naBieHHS
HaOoeHNs 3a uX npeBpanieHussMyu. CpaBHUBATh OTHOLICHHUE
n3y4aeMbIX MeTaioB. OKCHIOB ¥ THIPOKCHUIOB K BOJIE.
3HaTh CBOMCTBA KJIACCOB COEUHEHUIN U yMETh OCYIIECTBIATh
NpeBpallieHnsl. YMeTh OOBSCHAITh U3MEHEHNE CBOWCTB
COEIMHEHMI JKene3a, 3HaTh MPUYHHY STOTr0

56 [pakrrueckas padora Ne7 YMmeTh 00pamarsest ¢ XAMUYECKO#H MoCcy/I0i 1 1abopaTopHBIM

Pemnrenne OKCIICPUMECHTAJIbHBIX 3a1a4 OGOpy}IOBaHHCM, HCIIOJIB30BAaTh HpI/IO6pCTCHHBIC 3HAHUSA U
o TeMe «MeTainbl U uX YMEHUA B ACATCIIbBHOCTU U HOBCCHHCBHOﬁ JKHU3HU OJ151
COC/IMHEHUS» Oe3omacHOro oOpalieHus ¢ BEIeCTBAMH U MaTepHaIaMu.
Hcronb3oBaTh NPpUOOpPETEHHBIC 3HAHUS U YMEHUS B
HpaKTH‘ICCKOﬁ NCATCIIBHOCTHU U HOBCCHHCBHOﬁ JKH3HU C
IIENTBI0 0€30MaCHOr0 OOPAIICHHUS C BEIIICCTBAMU U
MaTepHallaMHi U 3KOJIOTHYECKH I'PaMOTHOI'O TIOBEICHUS B
OKpYXarouleu cpene
57 Konrponbhas padora Ne3 1o YMeTh NPUMEHATh 3HaHHUS, TOTyICHHBIC IPU H3YICHUU TEM
Teme: «O01He CBOWCTBA METAJIIOB.
Tema 8. IlepBoHayabHbIe MPeACTaBIeHHsI 00 oprannyeckux BemecTBax(10 1)
58 Oprannyeckas XUMUs Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIC Nwmets nonsATHE 00 0COOEHHOCTSIX OPraHMYECKHUX BEIIECTBAX,
CBSI3U. uX Kinaccu(UKalnK, OCOOCHHOCTSAX CTPOSHHS Ha IPUMEpe
AJKaHOB
CocTaBisITh MOJIEKYISIPHBIE U CTPYKTYPHBIE
thopmynel yraeBogoponoB. Onpenensits
TIPUHAIIISKHOCTD BEIIECTBA K ONPeNeIEHHOMY
KJIACCY OpPTaHMYECKUX COeIUHEHUH.
3anucrIBaTh YpaBHEHUS PEaKIUil 3aMEIICHHS U
TIPUCOETUHEHHUS C YIaCTHEM OPTaHMIECKIX
BEIIIECTB.
Habmromats 1eMOHCTpUpPYEMBIE OTBITHL
OnwchBaTh CBONWCTBA M3Y9aEMBIX BEIECTB HA
OCHOBE HAOJIOACHUIA 32 WX MPEBPAIICHUSIMHU.
59 [IpenenbHble (HACHIIIEHHbIE)
yTIEBONOPOTIHL. Y4acTBOBAaTh B COBMECTHOM OOCYXICHUN
60 HenpenennHble (HEHACHIIICHHBIE ) PESYIILTATOR OILITOB. Nmets moHsATHE 00 0COOCHHOCTSIX HETPEIebHBIX

YTIAE€BOAOPOABL.

YTJIEBOIOPOJIOB, TBOWHAS CBSA3B, cBOMicTBa. OONACTh




61 [Monumepst

62 [IpousBoaHBIE YTIIEBOIOPOIOB.
CnupTtsl.

63 KapOoHoBbie kucnotbl. CI0KHbBIE
a¢upsl. Kupsl.

64 YraeBos

HpOBOZ[I/ITL Ka4CCTBCHHLIC PCAKIINU Ha
HEKOTOPBIC OPraHNYCCKUC BCIICCTBA.

[Nonb30Batbcst nHPOpMAIHEH U3 APYTUX
WCTOYHHKOB IS TIOJITOTOBKH KPATKUX

COOOIIIECHUI.

T'oToBUTH KOMIIBIOTEPHBIC IPE3CHTAIIUH I10 TEME

MPUMCHCHUS YIJICBOAOPOIOB

OmnpeensiTh TPHUHAIIEKHOCTh BEIECTBA K OMPEACTICHHOMY
KJIaCCY OPraHUYECKHUX COEAMHECHU.

3anuceIBaTh YpaBHCHU A peaKHI/Iﬁ 3aMCIICHUA U
MPpUCOCANHECHHUA C YHaCTUEM OPTraHUYCCKUX BCUICCTB.

HmeTs ToHsATHE O TIpeebHBIX OTHOATOMHBIX CITUPTAxX Ha
npuUMepe MeTaHolla B ATaHoua. Vcnombs30BaTh
NpUOOpeTEeHHBIEC 3HAHUS U YMEHHS B IIPAKTHYECKON
JIEATEILHOCTH 1 TIOBCETHEBHOM JKM3HHU C LIENbI0 0€30M1acHOr0
o0pallleHHs1 C BEllleCTBAMH U MaTepHaIaMH U SKOJIOTHIECKH
IPaMOTHOT'O MTOBEICHUS B OKPYKAIOILEH cpejie.

WmeTh noHsATHE 00 OJHOOCHOBHBIX MPEIETbHBIX KapOOHOBBIX
KHCJI0Tax Ha MpUMeEpe YKCYCHOM KUCIIOThI. Ee cBoiicTBa 1
IpuMeHeHre B3anumozeiictBue yKCycHOM

KHCJIOTHI C STUIIOBBIM CIIUPTOM. Peakmus sTepudukanum, ee
00paTUMOCTb.

CrpoeHue CIoXHbIX ()UPOB

CroxHble 3¢upbl B ipupojie Kupbl Kak cI0KHbIE d3PHUPHI
TPEXaTOMHOI'0 CIMPTA MIMLIEPHHA U KUPHBIX KUCIIOT.

‘VMeTh N0JIb30BaThCS JOMOIHUTEILHBIMH HCTOYHUKAMH JIJIS
MOATOTOBKHU KPATKUX OTBETOB. | OTOBUTH MIPE3CHTAINH 10
teme [lonsatue 06 yrineBomax. ['moko3a, ee cBoiicTBa U
3HadeHne. [lommucaxapa, mx 6uoIorumdecKas poib.




65 AMuHOKHCITOTHI. bemku. AM}OTEpHOCTh aMHHOKHCIIOT: UX B3aUMOJICUCTBHE C
KUCJIOTAMH U IeNiodamMu. bruonornieckoe 3HaueHHe
AMHHOKHCITOT. BelTki Kak MpoIyKThl peakiuu
MONTMKOHICHCAIIMM aMHUHOKUCIOT. [lenTranas cBs3b. Coctas
U cTpoeHue OenkoB. PacrmozHaBanue 6ekoB. bruonornueckas
pOIb OCITKOB
66 O0o00meHne TeMbl YMeTh IpUMEHSTh 3HAHUsL, TIOJTy4eHHbIE IPH U3Y4EHUHU TEM
«IlepBoHaYaNTbHBIE TPENCTABICHHSI
00 OpraHMYECKUX BEIISCTBAX)
67 KonTposbHas pabora 1o Teme:
«BaxHelme opraHu4ecKue
COCTMHCHUSD)
68 HTorosasi npoMe:kyTodHast

aTrecTanus B popMe KOHTPOIBHOI
paboTsI
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