Aunnomayusa K padoueii npozpamme
y4eOHOro mpeaMera « XuMus »
JUls o0yJaroImuxcs 8 kiiacca

Pabouas mporpamma ydeOHOro mpeaMmera «XuUMHUS» 00s3aTENbHON MpeIMETHON 00sacTH
«EcTecTBEHHO-Hay4YHBIE IpPEIMETHI» pa3zpaboTaHa B cOOTBETCTBUU ¢ NMyHKTOM 32.1 ®I'OC OOO u
peanusyertcs 2 roja ¢ 8 mo 9 kiacc.

Pabouast mporpamMmma y4yeOHOro Kypca «Xumus» pa3paboTaHa B COOTBETCTBUU C IMyHKTOM 32.1
®I'OC OOO u peanuzyercs 2 roaa ¢ 8 mo 9 kiacc.

PaGouass mporpamma paspa0oTaHa y4YUTEIEM B COOTBETCTBUU C IIOJIOKEHMEM O paboOdux
IporpaMMax U OIpeneNseT OpraHu3aluI0 00pa30BaTEIbHOM AEATENIBHOCTU YUUTEIs B ILIKOJE IO
OTIpEeICTICHHOMY yYeOHOMY npeomemy.

PabGouass mporpamma yuebHoco npeomema «Xumusay aBngercs yacteio OOII OO0
ONPEACIISIONICH:

- COZICpIKaHHUE;
- IUTAHUPYEMBIC PE3yIbTaThl (JIMYHOCTHBIC, METANIPESIMETHBIC U TIPEAMETHBIC),

- TEMaTHYECKOE IJIAHUPOBAHUE C YYETOM pabodyeil MporpaMMbl BOCIIMTAHUS U BO3MOYKHOCTBIO
ucronp3oBanus DOP.

Pabougas nporpamma o0cy/JeHa U NPUHATA PELICHUEM METOAMYECKOrO COBETA U COIIACOBAHA
3aMEeCTHUTENIEM AUPEKTOpa MO yueOHO-BOCIHUTATENBbHOM padoTe

MBOY VYcoxckoit COILI .
Hara: 17.08.2023



MBOY Ycoxkckas cpeaHsis 00meodpa3oBarebHas K0
Komapuuckoro MyHMuunajibHoOro paiiona bpsinckoii o61actu

«PaccMOTPEHO U COTJIACOBAHO «IIpoBepeHo» «YTBepxaaw
Ha 3acenanuu MC 3aMecTUTeNb AUPEKTOPA IIKOJIBI IO Jdupexrtop
[Ipeacenarens MC: YBP MBOY VYcoxckoit COLL MBOY VYcoxckoit COLI
/Maptsinesko I'. B./ /Kanommna B. M./
/Mapteiaesxo . B./ I[Mpukaz Ne ot
« » 2023 . « _» 2023 r.
npotokon Ne or
« » 2023 r.
Bbinucka

M3 OCHOBHOW 0bpa3oBaTe/IbHOM NPOrpamMmmbl OCHOBHOIO 06uero o6pasoBaHus

Bbinncka BepHa

AunpekTtop

KanowwnHa B.M.

MognucaHo undpposon nognucbto: KanowmnHa
BaneHTnHa MunxannosHa

[lata: 2023.09.27 01:08:14 +04'00'

PABOYAA ITPOITPAMMA

0 XUMHH

(0a30BBIil YPOBEHD)

8 Kkjacc

Ha 2023-2024 y4yeOHbIii 1o

CocTaBuTesb: yUNTE/Ib BbICHICH KATETOPUH

XopbkoBa TaTbsiHa AHATOJILEBHA

I'ox cocraBiienust nporpamMmmsl - 2023




IlosicHuTeIbHAS 3alIHCKA

Paboyas mporpamma 1o XxuMuH AJs 8 KJiacca cocTaBieHa Ha OCHOBE:

e @ecnepanpHoro 3akoHa ot 29 gexadbps 2012 roma Ne273 «O6 ob6pasoBanuu B Poccuiickoit
denepanuny;

e [Ipukaza Munobpuayku Poccum ot 30.08.2013 roma NelO1l5 «OO6 yTBepkaeHHHM NOpPsAKA
OpraHM3alliii W  OCYIIECTBJICHUS  OOpa30BATENBLHON  JEATEIBHOCTH TI0  OCHOBHBIM
o0mieoOpa3oBarelbHbIM MporpaMmaM - 00pa3oBaTENIbHOM MpOrpaMMe HayalbHOIO OOILEro
oOpa3oBaHwsl, o0pa3oBaTeNpHON  MpOTrpaMMe OCHOBHOTO  OOIIero O0pa3oBaHUS H
00pa30BaTeNnbHON MPOrpaMMe CpeaHEro 00IIero 00pa3oBaHus».

e [Ipukaza MunucrepcrBa obopazoBanust u Hayku P® ot 17 nmexabps 2010 roma Ne 1897 «O6
yrBepkaeHnn DenepaabHOro TOCYAapCTBEHHOrO0 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO
obmero obpaszoBanus» (B pemakiuu npukaza MuHoOpHayku Poccum ot 29.12 2014 rona
Nel1644).

e [lonoxenus o paboueil nmporpamme OCHOBHOTO o01iero oopazosanus MBOY VYcoxckoit COLLL.

o ®depxepanbHOro IMepeuHs Y4YEOHUMKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM OOpa3oBaHUs
Poccuiickoit ~ ®exepaniu K HCHOJIB30BAaHMIO B 00pa3oBaTeIbHOM  MpoOIEecce B
0011e00pa30BaTeIbHBIX YUPEKACHUIX C yYETOM TpeOOBaHUI K OCHAIICHHIO 00Pa30BaTEIHLHOTO
mpolecca B COOTBETCTBHH C COACpPXKAHHEM HAMOJHEHHUS Y4eOHBIX IMPEIMETOB KOMIIOHEHTa
roCyIapCTBEHHOI'O CTaHAapTa 001iero oopa3oBaHus:

CopnepkaHue MporpaMmbl HalpaBI€HO HAa OCBOEHHE OOYYaloIIMMHCS 3HAaHUH, YMEHHH M HaBBIKOB
Ha 0a30BOM ypoBHe. OHa BKJIIOYAeT BCE TEMbI, IMPEAYCMOTpPEHHbIE (eaepaabHbIM KOMIIOHEHTOM
TOCYJJapCTBEHHOTO 00pa30BaTelNbHOTO CTaHAApPTa OCHOBHOIO OOIIEro OO0pa3oBaHMs IO XHUMHU H
aBTOPCKOM MpOrpaMMoi y4eOHOro Kypca.

JlanHast mporpaMMa KOHKPETHU3UPYET CoJepKaHue CTaHAapTa, TaéT pacrnpesesieHue y4eOHbIX 4acoB 10
pazzienaM Kypca, IMOCIEeI0BaTeIbHOCTh M3YYEHHUS TeM M pa3fesioB ¢ YYETOM MEXKIPEIMETHBIX U
MIPEIMETHBIX CBS3€H, JJOTMKU Y4eOHOT0 MpoIiecca, BO3pacTHBIX OCOOEHHOCTEN yJaluxcst

[Tporpamma paccuntana Ha 70 4acoB (2 4aca B HEIENI0), B TOM YHCJIe Ha KOHTPOJIbHBIE paboThI- 4 Yaca,
[paKTU4ecKre paboThl 64acoB.

HN3yyeHue XUMHMHU B OCHOBHOI 1IKO0JIe HANIPABJIEHO HA TOCTUKEHUE CJIeTYIOIIHX Heseii:
1) 6 hanpasaenuu KuuHOCMHO20 pazeumus

* pa3BUTHUE JIOTHYECKOTO M KPUTHYECKOTO MBIIIICHUS, KYJIbTYPhl PEUYH, CIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

* (QopmupoBaHUE Yy ydYalIUXCS HHTEUIEKTYaJlbHOM YeCTHOCTH W OOBEKTUBHOCTH, CIHOCOOHOCTH K
MIPEO0JIOTICHUIO MBICITUTEIIBHBIX CTEPEOTHIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OIIBITA;

¢ BOCIMTAaHHUEC Kad€CTB JIMYHOCTH, OGGCHG"IHB&IOLL[HX COIIUAJIBHYTIO MOGI/IHBHOCTB, CIIOCOOHOCTH
IMPpUHUMATh CaMOCTOATCIIbHBIC PCIHICHU A,

° q)OpMHpOBaHI/IG Ka4dyeCTB MBIIIJICHUS, HCO6XO}II/IMBIX JJIsA ajarTanuu B COBpPEMCHHOM
MH(POPMAIIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpPEca K XUMUYECKOMY TBOPUYECTBY U XUMHUYECKUX CTIOCOOHOCTEH;
2) 6 MemanpeomemnoM HARPAGIEHUU

* (bopmupoBaHUE MPEACTABICHUN O XMMHUU KaK 4acTU OOIIEUeIOBEUECKON KyIbTYphI, O 3HAYUMOCTHU
XUMHUU B PA3BUTHH [UBUIN3ALUNA U COBPEMEHHOTO OOIIECTBA;



* pa3BUTHE NPEACTABICHUNA O XMMHUHU Kak (OpMEe ONUCAHHUS U METOJE TMO3HAHUS JIeHCTBUTENBHOCTH,
CO3JIaHH€ YCIOBUH JJIs IPUOOPETEHHS IEPBOHAYAIBHOTO OIBITA XUMUYECKOI'O MOJIETUPOBAHMS;

* (hopmupoBaHHe OOIIMX CIIOCOOOB HMHTEIIEKTYaJIbHOM IEATENbHOCTH, XapaKTEPHBIX A XUMHHM U
SBIISTIOIIMXCSl OCHOBOW TT03HABATENBHON KYJIBTYphI, 3HAUUMBIX Il PA3IMYHBIX Cep UeIOBEUECKOM
JEeATEIbHOCTH;

3) 6 npedomemnom nanpasnenuu

¢ OBJIaJACHHUC XHUMHWYCCKNUMU 3HAHUAMHU U YMCHUSIMU, HCOGXOI[I/IMLIMI/I JId IPOAOJIKCHUSA OGy‘ICHI/Iﬂ B
CTapHIefI MIKOJIC HMJIM HWHBIX O6H.[€O6p330BaTeJ'IBHBIX YUPCKIACHUAX, U3YYCHUSA CMCIKHBIX AWCIHUILIWH,
IMPUMCHCHUS B HOBCCI[HGBHOﬁ KHU3HU,

* OCBOCHHME Ba)KHEHMIIINX 3HAHUI 00 OCHOBHBIX ITOHATHAX M 3aKOHAX XHUMUH, XHUMHYCCKOM CHMBOJIUKE,

* OBJIAJCHME YMEHUSAMHU HAONIOaTh XUMHUYECKUE SIBICHUS, NMPOBOAUTH XMMUYECKMH HKCHEPUMEHT,
IIPOU3BOJIUThH PACUEThl HA OCHOBE XMMHUECKUX (POPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIUi;

* TIpPUMEHEHHE TMONYYCHHbIX 3HAHUM W yMEHHH i1 Oe30MacHOTr0 HCIHOJb30BaHUS BEIIECTB H
MarepuajioB B 6I)ITy, CEIBCKOM XO3SHCTBE M Ha MMPOU3BOJACTBE, PCHICHHA HNPAKTHYCCKHUX 3ada4d B
MOBCEIHEBHON KM3HU, TMPEAYNPEKIACHUS SIBICHHUM, HAHOCSIIUX Bpel 370POBbI0 UYEIOBEKa U
OKpY>Karollen cpenie.

3agauu:

1. ChopmupoBaTh 3HAaHUE OCHOBHBIX IMMOHATHI M 3aKOHOB XMMHH.

2.BocnuThIBaTh 00IIEYETIOBEUYCCKYIO KYIBTYPY.

3. Yuurtp Habr01aTh, IPUMEHSATH MOTYUEHHbIE 3HAHUS Ha IPAKTUKE.

4.Pa3BrBaTh BHUMaHUE, MBIIIEHUE YJaluxcs, GopMHUpOBaTh Y HUX YMEHHUH JJOTHUYECKH

MBICJINTDb, AHAJIU3UPOBATH IMOJTYYCHHBIC 3HAHUSA, HAXOAUTHb 3aKOHOMCPHOCTH.

MecTo y4eOHOro nmpeaMera B y4eOHOM IJIaHe

CornacHo denepanpHoMy 6azucHOMY yueOHOMY IUIaHy JaHHas paboyas porpaMmMa rnpeaycMaTpuBaeT
opraHu3zanyio mnpouecca ooyuenust B oobeme 70 yaco (2 yaca B Heneno). [Iporpamma HampaBieHa Ha
dbopmupoBaHre y4eOHO-YIPABICHUECKUX YMEHHH M HABBIKOB, y4€OHO-KOMMYHUKATHBHBIX, Y4€OHO-
MH(GOPMAIMOHHBIX YMEHHM U HAaBBIKOB, Pa3BUTHE JIOTHYECKOI'O MBIIIJIEHUS HAa OCHOBE ()OPMHPOBAHUS
YMEHHI cpaBHUBATH, Kilaccu(puuupoBarb, 000011aTh, /1€1aTh BHIBO/IbI, aHATU3UPOBATh, COMTOCTABIIATS.
IIporpamma moctpoeHa ¢ yueToM peaau3alii MeXIPeIMETHBIX CBA3eH ¢ KypcoM (pU3MKH 7 Kiacca, I1e
M3YYaIOTCSl OCHOBHBIE CBEJICHHS O CTPOSHUH MOJICKYI U aTOMOB, M OMOIOTHHA 6—9 KIIacCOB, Te TaeTcs
3HaKOMCTBO C XMMUYECKON OpraHu3alueil KJIeTKy U MpoleccaMu oOMeHa BeIlecTB.

3HauUUTENbHOE MECTO B COJIEP’)KaHUU Kypca OTBOJUTCS XUMUUYECKOMY dKCIIepUMeHTy. OH OTKpBIBAaeT
BO3MOKHOCTh (JOPMHUPOBATH Y YUAIIIUXCS CIIEUAIbHBIE TPEIMETHBIE YMEHUS:

—  paboTaTh C BEIIECTBAMHU;

- BBITIOJIHATD ITPOCTBIC XUMUYCCKUE OIBITEI,
YUUT HIKOJIbHHUKOB 6e3OHaCHOMy H OKOJIOTHYECKHU I'PaMOTHOMY 06pameHmo C BEIIIECTBAMH B 6I)ITy 1 Ha
MIPOU3BOJICTBE.

OcHoBHO# (hopMoii opranu3anuu y4eOHOro nporecca sBisieTcs KJIaCCHO-ypoUyHas cuctema. B kauectse
JONOJHUTENBHBIX  (pOPM  opraHu3anuMu  00pa30BaTEIBHOTO IPOLECCa  MCIOJB3YEeTCs  CUCTEMaA
KOHCYJIbTAI[HOHHOW TOJIEP’KKH, MHIUBUAYAJIbHBIX 3aHATHH, caMOCTOsTeNbHass padoTa ydaliuxcs ¢
HCIOJIb30BAHNEM COBPEMEHHBIX NHPOPMAIIMOHHBIX TEXHOJIOTHHA.

[Ipeobnanatomeit GopMoil KOHTPOJIS BBICTYMAIOT MHUCHMEHHBIN (CaMOCTOSTENbHBIE U KOHTPOJBHBIE
paboTHI) M YCTHBIN onpoc (cobece0BaHNe), TECTUPOBAHUE.



l'[.nalmpyeMbIe pe3yJbTaThbl 0OCBOCHUA Kypca:

N3ydyenne kypca XumMud B & KIacce JaeT BO3MOXKHOCTh OOydYaloIUMCS JOCTUYb CIIEAYIOIIHUX
pe3yabTaTOB Pa3BUTHUS:

Jluunocmmuule:
Ooyuarowuiica nayuumces:

- OCO3HaBaTb C€AMHCTBO M LECJIOCTHOCTH OKPYXXAKIICIro MHUpa, BO3MOXKHOCTHU €ro IIO3HaAaBaAa€MOCTH U
00BSICHUMOCTH Ha OCHOBE JOCTHKCHHUIN HAYKH,

- IIOCTCIICHHO BBICTpauBaThb COOCTBEHHOE OEJIOCTHOE MHPOBO33PCHUC. OCO3HABATh HOTpC6HOCTI) u
TOTOBHOCTb K CaMOO6pa30BaHI/IIO, B TOM 4YHUCJIC U B paMKax CaMOCTOSITCIIbHON IeSITEIbHOCTH BHE
IIKOJIBI,

- OILICHUBATh >XKM3HCHHBIC CHTyallUd C TOYKH 3pEHHsI 0e30MacHOro oOpa3a >KU3HU MU COXpPAHCHUS
3JI0POBBSI;

- OLICHUBATh DKOJOTHYCCKUMN PHUCK B3aMMOOTHOIIICHUH YEeJIOBEKA U IIpUpOAbI.

- (opMHUpOBaTh HKOJIOTMYECKOE MBIIUICHHE: YMEHHE OLIEHWBATh CBOIO JESATENBHOCTh U IOCTYIKH
IPYTUX JIOJIEH ¢ TOYKH 3PEHHSI COXPAHEHUS OKPYKAIOIIEH Cpe/bl - TapaHTa >KU3HU U OJaronoryqust
JIroaen Ha 3eMire.

Memanpeomemmnuie:
Y ooyuarowezoca 6yoym cghopmuposeanii:

- HEPpBOHAYAJILHBIC ITPEACTABJICHU A 00 HACAX U O METOJaX XUMHUH KaK 00 YHUBCPCAJIbBHOM A3bIKC HAYKHU
U TCXHUKHU, O CPCACTBE MOJACIIMPOBAHUS SIBIICHHUI U mponecCoB;

- YMEHHUE HaXOJUTh B Pa3IMYHBIX UCTOYHUKAX HH(OPMALINIO, HEOOXOIMMYIO JJISl PELIEHUS] XUMUYECKUX
npobjeM M MpEeJACTaBIATh €€ B MOHATHOW (opMme; NMPUHUMATh pEIIEHHE B YCIOBMSIX HEMOJHOW WU
M30bITOYHOM, TOYHON U BEPOSTHOCTHOM HH(OpMaLny;

- YMEeHHe TNOHUMAaTh M HCIOJIb30BaTh XMMHUYECKHE CPE/ICTBA HArJSAHOCTU ( JUarpaMMbl, TaOJIUIIBI,
CXEMBbI U JIp.) JJIsl WITIOCTPALUY, HHTEPIPETALlu, apryMEeHTalH;

- YMCHHUCEC BbIABUI'aTh TUIIOTE3bI ITPU PCHICHUC y‘-I€6HI>IX 3aJa4 U IIOHUMAaThb H€06XOI[I/IMOCTI: nux

- YMCHHC IPUMCHATb HWHAYKTHBHBIC W ACAYKTHBHBIC CITOCOOBI paCCY)KHCHHﬁ, BUJACTb PA3JIMYHBIC
CTpaTeruun pClICHUs 3a1a4,

- YMCHHEC CaMOCTOSATCIBbHO CTaBUTH ILICIIH, BBI6I/IpaTI) N CO3aBaTh aJITOPHUTMBI I PCHICHUA yqe6HI>1x
XUMHNYCCKHUX HpO6HCM;

- YMCHHC IUIaHHUPOBATb W OCYHICCTBIATL ACATCIBHOCTb, HAIIPABJICHHYIO Ha PCIICHUC 3aJa4
HCCIICA0BATCIILCKOI'O XapaKTepa,

Pezynamuenvie YY/I:

- CaMOCTOSITETIbHO OOHApYKHUBAaTh U (POPMYIUPOBATH YyUeOHYIO MPOOIEMy, ONpPEaeNsTh 1elb Y4eOHOol
NesTeIbHOCTH;

- BbLJIBUI'aTb BCPCHU PCUICHUA Hp06J'IeMBI, 0CO3HaBaTh KOHEYHBIN pe3yiabTar, BBI6I/IpaTB nus3
MPCATOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPEACTBA NOCTHIKCHUS LCIINU,

- COCTaBJIAThH (MHIUBUAYAIHHO WIN B TPYIIIE) IJIAH PEIIEHUs TPOOIIEMBL;



- paboTas 1O IJaHy, CBEpATh CBOM JACUCTBHS C LENbIO U, IPH HEOOXOIMUMOCTH, UCIPABIATH OLIMOKU
CaMOCTOATEIIBHO;

- B IMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIIBHO BRIPAOOTAHHBIE KPUTEPHH OICHKH.
Ilo3nasamenvuovie YY/[:

- aHAIM3UPOBATh, CPABHUBATD, KJIACCH(PUIIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS. BBIABIATH MIPUUNHBI
U CJIECTBUS MPOCTHIX SBICHUH.

- OCYUICCTBJIATL CpaBHCHUC, KJIaCCI/I(I)I/IKaI_II/IIO, CaMOCTOSATCIIbHO BBI6I/IpaH OCHOBAHUA U KPUTCPUU JIA
YKa3aHHBIX JIOTHYCCKHX onepaunﬁ;

- CTPOMTD JIOTHYECKOE PACCYXkICHHUE, BKIIOYAOIIEEe YCTAHOBICHUE TPUYMHHO-CIICICTBEHHBIX CBS3CH.
- CO3/1aBaTh CXEMATUYECKHE MOJICIU C BBIJICIICHUEM CYIIECTBCHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTaBJIATH TE3UCHI, PA3JIMYHbIC BHJIBI INIAHOB (ITPOCTHIX, CIIOKHBIX U T.II.).

- IpeoOpa3oBbIBaTH HH(GOPMAIIUIO U3 OJHOTO BUJA B IPYroi (TabIuIly B TEKCT U TIp.).

- yMEThb OIpENeNATh BO3MOXHbBIE HCTOYHMKM HEOOXOAMMBIX CBEICHMH, NPOU3BOJAUTH IIOUCK
nH(pOpMAaINH, AaHATU3UPOBATH M OIICHUBATH €€ JJOCTOBEPHOCTH

Kommynuxamuenwvie YY/I:

- CaMOCTOSITENIbHO OPraHH30BBIBATH y4eOHOE B3aMMOCHCTBHE B rpynme (OmpeaensTh oOuue e,
pacnpenenaTh poju, 10roBapuBaTbcs ApYr ¢ APYroM U T.1.).

- q)OpMy.HI/IpOBaTb CcOOCTBEHHOE MHEHHE U MMO3ULUI0, ApIr'YMCHTUPYCT UX.
- OCYHICCTBJIATDH B3aHMHBII KOHTPOJIb U OKa3bIBaATh B COTPYAHHUYCCTBC H606XOI[I/IMYIO B3aMOIIOMOIIIb.

- OPraHu30BLIBATH U IIJIAHUPOBATH y‘-I€6HOC COTPYAHHUYCCTBO C YUUTCIICM U CBCPCTHUKAMM, OIIPCACIIATH
oeian u CI)YHKI_[I/II/I Y4aCTHUKOB, CITOCOOBI B3aI/IMO,[[eI>'ICTBPI5I; IIaHUPOBATDh 06IJ_II/Ie CITIOCOOBI pa6OTBI;.

- 6paTB Ha ce0s WHUIIMATUBY B OpraHru3allii COBMECTHOT'O JIEHCTBUSA (HCHOBOG J'II/II[epCTBO);

- BJIAJICTh MOHOJIOTUYECKON U TUANOrMuecKoil popMamMu pedr B COOTBETCTBMM C IPaMMaTHYECKUMU U
CUHTAaKCUYECKUMU HOPMAMH POIHOTO SI3bIKA;

Ilpeomemmnuvie:

Obyuarowguiica noayuum 603MOHCHOCHb HAYUUMBCA

- OCO3HATh POJIb BEIIECTB:

- OIPEENSTh POJIb PA3IUYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;
- O0BSCHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

- PaCCMOTPEHHE XUMHUYCCKHX TTPOIECCOB:

- IPUBOJUTH IIPUMEPBI XUMUUECKUX ITPOLECCOB B IIPUPOJIE;

- HaxoJIUTh YEPTHl, CBUAETEILCTBYIOIIHME OO0 OOMMX NpPHU3HAKAX XUMHYECKHX TWPOIECCOB U UX
pazInuusx.

- ICIIOJIb30BaHNE XMMHYSCKNX 3HAHUU B 6BITyZ
— OOBSCHATH 3HAUCHUE BCIICCTB B )KU3HU U XO035MCTBE UelIOBEKa.
- OOBSCHSATH MHP C TOYKU 3PCHUA XUMHUMU:

— NePCUHUCIIATh OTINMYUTCIIbHBIC CBOMCTBA XUMHUUYECKHX BCIIICCTB,



— pa3jin4aTb OCHOBHBIC XUMHWYCCKUC ITPOLICCCHI;

- OIpCACIATL OCHOBHBIC KJIACCHI HCOPIraHNMYCCKUX BCIUICCTB,

- IOHUMATb CMBICII XUMHUYCCKUX TCPMUHOB.

- OBJIaJICHUC OCHOBAMHU MCTOJOB IMO3HAHUA, XapaAKTCPHbIX IJI €CCTCCTBCHHBIX HAYK:

- XapaKTepHU30BaTh METOJIbI XUMUUYECKOW HayKu (HaOII0/1eHNe, CpaBHEHUE, SKCIICPUMEHT, U3MEPEHHUE) U
UX POJIb B IIO3HAHUU IIPUPOLBL;

- IPOBOAUTDb XUMHUYCCKUC OIBITHI U OKCIICPUMCHTBI U OOBSACHATH UX PE3YJIbTATHI.

- YMEHHUE OlLIEHUBATh MMOBEJCHUE YEJIOBEKA C TOUKH 3PEHUSI XUMHUUYECKON 0€30MMacHOCTH MO OTHOIICHUIO
K YEJIOBEKY U MPUpPOJIE:

- HUCIMOJIb30BaTh 3HAHUS XUMHUU INPU COONIOJEHHM TMPABUJI MCIOJIb30BaHHUS OBITOBBIX XMUMHMYECKHX
[IpenapaTos;

— pasjindaThb OIIaCHBIC U Oe30macHbIE BCIICCTBA.

Conep:xanue y4eOHOro npeamMra

BBenenne
(5 yacos)

XUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHHUSX.

[ToHATHE 0O XMMUYECKOM 3JIeMEHTE U (popMax €ro CylleCTBOBaHUS: CBOOOIHBIX aTOMax, MPOCTBIX U
CJIOKHBIX BEILIECTBAX.

[TpeBparmienus BemecTB. OTINYME XUMUYECKUX peakuil OT GU3NYECKUX sBJIeHUN. Poiab XuMuu B
KHU3HU yenoBeka. XeMopuinsa u xemohoous.

Kpatkue cBeneHus n3 HCTOpUU BO3HUKHOBEHHS U pa3BuTus Xumuu. [lepuon anxumuu. [lonstue o
¢unocopckom kamue. Xumusi B XVI B. Pazputune xumun Ha Pycu. Posib oTe€4ecTBEHHBIX yUYEHBIX B
CTaHOBJICHUH XUMUYeCKOW Haykn — paboTel M. B. Jlomonocosa, A. M. bytneposa, JI. . Menneneesa.

XuMudecKkass CHUMBOJIMKA. 3HAKM XMMHMUYECKHX OJJIEMEHTOB U IPOMCXOXKJIEHUE HX Ha3BAHUU.
Xumnyeckue (opmynsl. MHaekcsl u ko3pduimienTsl. OTHOCUTENbHBIE aTOMHAs M MOJEKYJspHas
Macchl. Pacuer MaccoBoi A0IM XMMHUYECKOT0 3JIEMEHTa 110 (popMyJie BEIeCcTBa.

[Tepuonnueckas cucrema xumuueckux sieMeHToB J[. M. MenpaeneeBa, ee CTpykTypa: Maible U
OonblMe TMEepUoJbl, IPYNIbl M MOArpyHmbl (ry1aBHas M nobouHas). Ilepuonmueckas cucrema Kak
CIPaBOYHOE TIOCOOUE IS MOJIYUYEHHUS CBEJCHUM O XUMUYECKUX JIEMEHTaX.

Pacuernbie 3a1a4u.

1. HaxoxaeHne OTHOCUTEIIbHON MOJICKYJIIPHOM MacChl BEIIECTBA 1O €0 XUMUYECKOH (dopmyIie.
2. BpluncneHne MaccoBOW J0JIM XMMHUYECKOT0 3JIEMEHTA B BEILIECTBE O €ro popmyIie.

VYyamuecss AOKHBI 3HATh: OMNpPENEICHHE BAXKHEHIIMX MOHITHM KakK, MHPOCTbIE U CIIOXHbBIE
BELIECTBA, XMUMHWYECKHUH DJIEMEHT, aTOM, MOJEKYJa. pa3jnydaTh IOHATUS «BELIECTBO» U «TEJIO»,
«IIPOCTOE BEIIECTBO» M «XUMHUYECKHH 31eMeHT». OmnpeneneHne XUMUYECKol (QopMysbl BelecTBa,
(GopMyIMPOBKY 3aKOHA MOCTOSHCTBA COCTaBa. 3HAKHM MEepBbIX 20 XUMHUECKUX 37eMeHTOB. [loHMMaTh u
3anuchiBaTh XUMHuYeckue (opmyssl BemiecTB. [lpaBmia TexHukH Oe€30mMacHOCTH MpH paboTe B
XUMHUYECKOH J1ab0paTopuH.

YMeTb: oTiMuYaTh XMMHUYECKHE peakluu OT ¢u3nyeckux sBieHud. Vcmnonb3zoBaTh mpruoOpeTéHHbIE
3HaHUS 11 0e30MacHOro oOpalleHHsl C BEIeCTBAMM M MaTepuaaMi, HKOJOTHYECKU TI'PaMOTHOTO
MOBE/ICHUS B OKpYXKAIOIIel cpesie, OLIEHKH BIMSHUS XUMHUECKOT0 3arps3HeHMs OKpYXKaloLlei cpeibl Ha
OopraHusM uesoBeka. OIpenensaTh MOJOKEHUE XMMHUYECKOro ayeMeHTa B llepmoanueckoil cucreme.
Ha3bplBaTh XHMMHUYECKHE 3eMeHTbl. OmnpenensTb cOCTaB BEHIECTB [0 XUMHUYECKOH (opmyie,



MPUHAJUIKHOCTh K MPOCTBIM M CIIOKHBIM BEIIECTBaM. BBIYHCIATH MacCOBYIO JOJI0 XHMHUYECKOTO
3JIeMeHTa 10 (hOpMyIie COeTUHEHUS.

Paznen |. AToMbI XMMHY€ECKHUX 3JIEMEHTOB
(9 yacoB)

ATombl Kak (opMa CYIIECTBOBAHMUS XMUMHUECKHUX 3JeMEeHTOB. OCHOBHBIE CBEICHHUS O CTPOCHUU
aToMoB. JloKa3arenbCcTBa CIOXKHOCTU CTpoeHust atoMoB. Ombithl Pesepdopna. [lnanerapnas monens
CTPOEHHUS aTOMa.

CocraB aTOMHBIX siiep: MPOTOHBI W HEUTpoHbl. OTHOCHUTENBHAsE aTOMHasg Macca. B3auMocBs3b
MOHSATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASI aTOMHAs Maccay. VI3MeHeHne yucia NpoTOHOB B SApPe
aToMa — 00pa30BaHUE HOBBIX XUMHUYECKHX AJIEMEHTOB. VMI3MEHEHHE Yuciia HEHTPOHOB B spe aromMa —
oOpa3zoBanue U30TonoB. COBpeMEHHOE OIpe/esieHe MOHATUS «XUMUYECKUN 31eMeHT». M30Tonsl Kak
Pa3HOBHUIHOCTH aTOMOB OJTHOTO XMMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHHE »JIEKTPOHHBIX O0O0JOYEeK aTOMOB XHUMHYecKux anemeHToB No 1-20
nepuoanueckon cucremol J[. M. Menaeneepa. IloHsATHE O 3aBEpPUIEHHOM U HE3aBEPUICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepuonnueckas cucrtemMa xumuyeckux osnemeHToB J[. WM. MeHueneeBa UM CTpOEHHE AaTOMOB:
(u3HYECKU CMBICT MOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIBI, HOMEpa MepHoa.

N3meHeHne uncna 37€KTPOHOB HA BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOrO 3JIEMEHTA
— o0Opa3oBaHUE MOJIOKUTEIHHBIX U OTPHUIIATEIHHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJLIOB
1 HeMeTauioB. [IpuunHBI M3MEHEHUs METaUIMYEeCKMX U HEMETaUIMYECKUX CBOMCTB B MEPUOAAX M
rpyIrmax.

ObpazoBanue OuHapHbIX coenuHeHui. [loHsTHe 00 MOHHON cBsi3u. Cxembl 00pa30BaHUS MOHHOMN
CBSI3H.

BsaumopeiicTBue aTOMOB XMMHUYECKHX 3JEMEHTOB-HEMETAIJIOB MEXAy co0oi — oOpa3oBaHUe
JBYXaTOMHBIX ~MOJIEKYJl TPOCTBHIX BemecTB. KoBajeHTHass HeEMOJsIpHAs XUMHUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIHI.

B3auMogeiicTBie aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETANIOB MEXIy co00oi — oOpa3oBaHue
OMHAPHBIX COCIMHEHWI HEMETAIJIOB. DIEKTPOOTPULIATENbHOCTh. [IOHATHE O KOBAJICHTHOM MONSIPHOM
CBSI3U.

BzaumopeiicTBue aTOMOB XUMHYECKHX JJIEMEHTOB-METAJUIOB MEXIy co0oi — oOpa3oBaHue
METaJUTMYECKUX KPUCTALIOB. [IoHSITHE O METaUTMYECKOM CBSI3U.

JdemoncTpanuu. Mozenu aToMOB XMMUYECKUX 3JIeMEHTOB. [lepuoanueckas cucteMa XUMHUYECKHUX
anemenToB /1. 1. Menpeneena.

Yuammecsi O0JLKHbI 3HATh: OMNpPENEICHHE TMOHATUS «XUMHUYECKUW dJIEMEHT», (HOPMYIHPOBKY
[Tepuoanueckoro 3akoHa, OMpENETCHUE TAKUX TMOHSATUN KaK «XMMUYECKas CBS3b», «HOHY», «HMOHHAS
CBA3bY», ONPEIEIICHNE METAJUIMUYECKOU CBSI3H.

Ymerb: 0OBICHATH (U3MUECKUN CMBICT aTOMHOTO (TIOPSJIKOBOTO) HOMEPA XHMHYECKOTO SJIEMEHTA.
OOBACHATD (DU3MUECKUN CMBICT HOMEpa TPYIIBI U TEPUOAA, COCTABIATh CXEMBI CTPOEHHS aTOMOB
nepBbix 20 snementoB [ICXD J[.U. MenneneeBa. OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
3JIEMEHTOB B TpeleiaX MajblX MEPUOJOB W TIJIaBHBIX MNOArpyHI. XapaKTepu3oBaTh XUMHUYECKHE
anemenTsl (oT H mo Ca) Ha ocHoBe ux mosoxkeHus B [ICXD u 0ocoOEHHOCTEH CTPOCHHUSI MX aTOMOB.
Ornpenenarb TUNBI XUMUYECKUX CBSI3€H B COCIMHEHUSIX.

Pasznea I1. IIpocThie BemecTBa
(7 wacos)

[TonokeHne MeTayuioB U HEMETAUIOB B MEPUOJMYECKOM CHCTEME XMMHUYECKuX anemeHToB J[. .
MengeneeBa. BaxxHelne NMpoCTble BEIIECTBA — METAJUIBL: JKEJIE30, AJIFOMUHMUM, KaJbLMi, MarHuu,
HaTpui, kanui. O0mue puznyeckre cBOWCTBA METAIIIOB.

Baxneiiime mpocThie BelecTBa — HEMETANUIbl, 0Opa30BaHHBIE aTOMaMH KHCIOpPOJa, BOIOPOAA,
azoTa, cepwl, Qocdopa, yrmepomga. CrocoOHOCTH aTOMOB XMMHYECKHX JJIEMEHTOB K OOpa30BaHUIO



HECKOJIBKUX TPOCTBIX BEIIECTB — AJUTOTPONHs. AJUIOTPONHBIE MOAM(PUKAIIMU KUCcIopoaa, ¢ochopa u
oJioBa. MeTayuinyeckue U HeMETAINIMYEeCKHE CBOWCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTD JAETICHUS
MPOCTHIX BEIIECTB HA METAJUIBI 1 HEMETAILJIBI.

[TocTostnnass ABoramgpo. KommuectBo BemiectBa. Mok, MossipHass macca. ModsapHBIE 00beM
ra3zoo0pa3Hbix BemecTB. KpaTHble €IWHMIIBI KOJIMYECTBA BELIECTBA —MHIUMOJIb W KUJIOMOJIb,
MUJUTAMOJISIPHAST U KUJIOMOJISIPHAs MAacCChl BEIIECTBA, MIJUIMMOJISIPHBIA W KWJIOMOJSPHBIA OOBEMBI
ra3o00pa3HbIX BEIECTB.

Pacuetsl ¢ ucnonb30BaHUEM MOHSATHH «KOJMYECTBO BEILIECTBA», «MOJISIPHAS Maccay, «MOJSPHBIMA
00BEM ra30oBy, «IIOCTOSTHHAS ABOTaApO».

PacuerHnle 3agauu. 1. BerumcieHne MOJSIpHOM MacChl BEIIECTB MO XHUMHYECKUM Qopmynam. 2.
Pacuetsl ¢ MCOIB30BaHUEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBINA 00BEM
ra3oBy, «IIOCTOsIHHasi ABOTaapo».

Hemonctpauuu. [Tonyuenue ozona. O6pasibl 6€10T0 U ceporo 0yioBa, 6eoro U KpacHoro gocdopa.
HekoTtopple MeTamibl U HEMETalbl KOJMYECTBOM BeuwiectBa 1 Mousib. Mojenb MOJspHOro oobema
ra3o00pa3HbIX BEIIECTB.

Pazgen 1. Coeqnnenuss XuMH4eCKHX 2JI€MEHTOB
(14 yacoB)

Crenenp okucinenus. OmnpeneneHue CTETEHH OKHCICHHS 3JEMEHTOB 10 XHUMHUYECKOH (opmyre
coequHeHus. CoctaBienue Gopmya OMHAPHBIX COSAMHEHHIA, 00NN cmoco0 ux Ha3biBaHUA. buHapHbIe
COCMHEHUS: OKCUJIBI, XJIOpH bl cynbhuasl u ap. CocraBienue ux popmyn. [IpencraBurenn okcuaoB:
BOJIa, YIVIEKMCIBIM ra3 M HerauieHas u3BecThb. lIpencraBuTenu JieTyduX BOJOPOAHBIX COEIMHEHMI:
XJIOPOBOJOPOJ U aMMUAK.

OcHoBaHuUs, UX COCTaB M Ha3BaHUS. PacTBOpMMOCTH OCHOBaHMI B Boje. Tabmuiia pacTBOPHUMOCTH
THAPOKCHUJIOB U coJjie B Boje. lIpencraButenu mienoyeit: THAPOKCUIIBI HATPUS, KAJIUS U KaJbIIHS.
[lonsiTue 0 xayecTBEeHHbIX peakuusax. MHaukaTopel. MI3MeHeHHe OKpacKu MHAWKATOPOB B LIEJIOYHOU
cpene.

Kucnotsl, ux cocraB u Ha3Banusa. Knaccudukarmusi kucior. [IpencraBurenu KUCIOT: cepHas,
CoJIsiHas ¥ a30THas. MI3MeHeHrne OKpacKu MHANKATOPOB B KUCIIOTHOM Cpeie.

Conm kak mpoW3BOAHBIE KUCIOT U OCHOBaHM. VX cocTaB m Ha3BaHusA. PacTBOpUMOCTH coliell B BOJIE.
[IpencraBuTenu comneit: XJopua HaTpus, kKapOoHaT u Gocdat KaabIus.

AMop(dHBIE 1 KpUCTATIINYECKUE BEIIEeCTBA.

MeXMONEKYIIIpHBIE B3aUMOJICUCTBHUS. THIMBI KPUCTAIUIMYECKUX PEHICTOK: HWOHHAs, aTOMHasi,
MOJIEKYJIIpHAasE W METaJUIMYecKas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIOB KPUCTAJUIMYECKUX
PEIIETOK.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa MJis
BEIIIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

Uucteie BemecTBa W cMmecd. [Ipumephl >KHIKHX, TBEPAbIX M Tra3000pa3HbIX cMmeceil. CBoiicTBa
YUCTBIX BEIIECTB M cMecel. Mx coctaB. MaccoBas m oObeMHAsl JOIU KOMIIOHEHTAa CMecH. Pacuersl,
CBSI3aHHBIE C UCTIOJIb30BAHUEM TTOHITHS «IOJISI.

Pacuernbie 3amaum. 1. Pacuer mMaccoBoili W 00BEMHON HOJ€H KOMIIOHEHTOB CMECH BEIECTB. 2.
Brruucnenne MaccoBoil 0JiM BEIIECTBA B PACTBOPE MO M3BECTHOM Macce pacTBOPEHHOrO BEUIECTBA U
Macce pacTBopuTess. 3. BeraucieHne Maccel pacTBOPSEMOTO BEIIECTBA U PACTBOPHUTEIIS, HEOOXOIUMBIX
JUIsl TIPUTOTOBJIEHUSI OINPEICICHHOW MacChl pacTBOpa C M3BECTHOM MAacCOBOM J10JI€H pacTBOPEHHOTO
BElIeCTBA.

Jemouncrpanun. O6pa3siibl OKCHIOB, KUCIOT, OCHOBAaHUH U colieil. MoJieNnn KpUCTATHYECKUX PEIIeTOK
XJopuaa HaTpus, anMasa, okcuaa yriepoaa (1V). B3peiB cmecu Bomopoma ¢ Bo3gyxom. CrocoObl
pazaeneHus cMecei. JIuCTuisuus BOABI.

JlaGopaTopHble onbIThbl. 1.3HaKOMCTBO C oOpa3llaMH BEIIECTB pa3HBIX KiaccoB. 2. PaznmencHue
CMecCeH.



Paznea |V.U3meHeHust, npoucxoasimye ¢ BemecTBaMu
(13 yacos)

[lonAtne sBIEHUH Kak W3MEHEHUH, MPOUCXOAALIMX C BeIIEeCTBAMM. SIBIEHHS, CBS3aHHbBIE C
M3MEHEHHEM KPHCTAIIMYECKOTO CTPOCHMS BEIIECTBA NPHU IOCTOSHHOM €ro cocTaBe, — (PU3MUECKue
apneHust. Guznueckue ABICHUSA B XMMHU: JUCTUIUIALUSA, KPUCTAUIM3ALUs, BbIIApUBAHUE U BO3TOHKA
BEIIECTB, IEHTPU(YTUPOBAHHE.

SIBiieHus, CBsI3aHHbIE C M3MEHEHHWEM COCTaBa BEILECTBA, — XMMHUYecKue peakuuu. IIpusHaku u
yCJIOBUS TPOTEKAaHUs XUMHUYeCKUX peakuuil. [loHsTHEe 00 5K30- W HHAOTEPMHUECKUX PEAKIIHSIX.
Peakuuu ropeHus Kak 4YacTHBIM cilydall SK30T€PMUYECKHUX pEaKLMH, MPOTEKAIOUIMX C BbIICICHHEM
CBeTa.

3aKOH COXpPAaHEHUS MacCchl BELIECTB. XHUMHUYECKHE YpAaBHEHMs. 3HAu€HUE MHIEKCOB U
kodpunuenToB. CocraBieHnue ypaBHEHHH XUMUYECKUX PEaKIUi.

Pacuersl Mo XuMu4eckuM ypaBHEHMsIM. PerneHue 3ajay Ha HaXOKIEHHE KOJIMYECTBA BELIECTBA,
Macchl MM 00BbeMa MPOAYKTAa PEaKIUH IO KOJWYECTBY BEIIECTBA, Macce WM OOBEMY HCXOTHOTO
BellecTBa. PacueTsl ¢ UCIOIB30BaHUEM MOHATHS «I0Js», KOIZla MCXOJHOE BEILIECTBO JAHO B BUJE
pacTBopa ¢ 33JaHHOM MacCcOBOM J10JI€ll PACTBOPEHHOI'O BELIECTBA MIIU COAEPKUT ONPEAEICHHYIO J0JI0
MpUMeECeH.

Peakuun pasnoxenus. [lonarue o ckopoctn xumudecknux peakuui. Karanuszaropel. @epmMeHTHI.

Peakuuu coenunenus. Karanutuyeckne U HekaranuTuueckue peakuuu. OOpaTtumele U
HEOOpaTHUMBIE PEaKIIHH.

Peakuuu 3amenieHus. DIEKTPOXUMHUYECKUN psiji HANPSOKEHUH METaJUIOB, €0 MCIOJIb30BaHUE IS
IIPOrHO3UPOBAHUSI BO3MOXKHOCTH IPOTEKAHMSI PEAKIMM MeXay MeTallslaMd U pPacTBOpPaMU KHUCIOT.
Peakiiuy BbITECHEHHS OIHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYrMMH METaJUIaMu.

Peakiiuu oomena. Peakuun HelTpanu3anuu. Y clIoBUs MPOTEKAHKS Peakuii 0OMeHa B pacTBOpax /10
KOHIIA.

Tunsl XuMu4ecKUX peakuui (10 MPU3HAKY «YHUCIO U COCTaB HMCXOJHBIX BELIECTB U INPOJYKTOB
peakuum») Ha IpUMEpe CBOMCTB BOAbl. Peakinus pasnokeHHs — DSJEKTpoiau3 BoAbl. Peakuun
COEJIMHEHMS] — B3aUMOJICHCTBUE BOJBI C OKCUIAMH METAJIJIOB M HEMETAJIOB. [IoHATHE «TUIPOKCUIBIY.
Peakuuu 3ameneHuss — B3aMMOJAEHCTBHE BOJBI C IIEJIOYHBIMU M IIEIOYHO3EMEIBHBIMA METaJIaMU.
Peakuuu odMeHa (Ha npumepe TuIpoian3a cyiabpuia aTlOMUHUSA U KapOuaa Kaiblus).

Pac4yernsle 3axaun. 1. BeuncieHne no XUMUYECKUM YpaBHEHUSM MacChl WM KOJMYECTBA BEILECTBA
[0 M3BECTHOM Macce WM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOUIMX B PEAKIMIO BEIIECTB WIIU
MIPOAYKTOB peakiuu. 2. Belurcienne Macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOIYKTa PeaKIiu, eCiu
M3BECTHA Macca HUCXOIHOTO BELIECTBA, COAECPKAIET0 ONPEAEICHHYIO J0MI0 puMeceil. 3. Beruncnenue
Macchl (KOJIMYeCTBa BellecTBa, 00beMa) IPOoaAyKTa peaKkiiy, eClii U3BECTHAa Macca pacTBOpa U MaccoBast
JI0J151 PACTBOPEHHOTO BEIIIECTBA.

Jemoncrpauuu. [IpumMeps! ¢u3nueckux sBICHUM: a) IuiaBieHue napaguHa; 6) BO3rOHKA HOJa WIIH
OCH30MHON KHCIIOTHI; B) pacTBOpEHUE IepMaHTaHaTa Kaiuus; T) Iud@y3us OYyMIHUCTHIX BEIIECTB C
TOpsIIEeH JTaMIIOYKH HakanuBaHus. [IpuMepsl XUMUYECKUX SBJICHHI: a) ropeHue maruus, pocdopa; 6)
B3aMMO/ICIICTBHE COJITHOM KHCJIOTHI ¢ MPaMOpPOM WJIM MeJOM; B) mojydyeHue ruapokcuaa meau (11); r)
pacTBOpeHHe MOJIYYEHHOT0 THAPOKCHIA B KUCIOTaX; Ja) B3auMoaeicTBue okcuga menu (1) ¢ cepnoit
KHCIIOTOM IPU HarpeBaHUU; €) pa3JIoKeHHE MepMaHraHaTa Kalus; ’K) B3aUMOJeicTBre pa30aBiIeHHbBIX
KHCJIOT C METAJUIaMU; 3) Pa3jioKeHUE MEPOKCUAA BOJIOPOJIA; M) IIEKTPOJIN3 BOJBI.

JlaGopaTopHbie onbIThl. 3. CpaBHEHNE CKOPOCTH MCIAPEHUS BOJABI U CHOUPTA MO MCUYE3HOBEHUIO HX
Karenb Ha QuIbTpoBalbHOW Oymare. 4. OKucClIeHHE MeIU B IUIAMEHHM CIMPTOBKU WM TOPEIKH. S.
[TomyTHEHHE W3BECTKOBOW BOJIbI OT BBIJIBIXa€MOT0 yrieKucioro rasa. 6. [lonydenue yriekuciaoro rasa
B3aMMOJICHCTBHEM COJIbI M KUCIIOTHI. 7. 3aMelieHue Meau B pactBope xiuopuaa meau (1) sxenezom.
Xumuyeckuii npakTukym Ne 1.IIpocrelimmueonepanuu ¢ BenecTsoM (5 4acoB)

IIpakTunuyeckas padora Ne 1. «[Ipuemsl oOpaieHus ¢ J1abOpaTOPHBIM 00OPYIOBAHUEM

Yyammuecs A0JKHBI 3HATh: 001IMe (PU3NYECKUE CBOICTBA METAJIOB, ONPECIICHUE OHATUI «MOJIbY,
«MOJISIpHAsl Maccay, ONpeie]IeHne MOJIIPHOTO 00bEMa ra3oB.
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YMeTh: XapakTepu30BaTh CBSA3b MEXKIY COCTAaBOM, CTPOEHHEM M CBOMCTBAMH METAJIOB U HEMETAJUIOB,
¢u3nyecKkue CBOMCTBA HEMETAIJIOB, BBIUMCISATH MOJSPHYIO Maccy Mo (Qopmyse COeIWHEHUs, Maccy
BEIIECTBA U YHCIIO YaCTHI] [0 U3BECTHOMY KOJMYECTBY BellecTBa (M oOpaTHbIE 3a1aun), 00BEM rasza 1mo
KOJIMYECTBY, MAacCy OMPeeIEHHOTO 00bEMA UIIH YUCIIa MOJIEKYIT ra3a (M 0OpaTHBIE 3a/1auH).

Yuyammecsi A0JKHbI 3HaThb: CIOCOOBI paszjaencHus cMecedl. OlpenencHue MOHATHS «XUMHUYECKas
peaxkuus», MpU3HAKU U YCIIOBUSI TEUEHUS XUMHUYECKHX pPEaKUUd MO MOIJIOMICHUIO W BBIICICHUIO
SHEPIUH.

Omnpenenenre NOHITUS «XUMUYECKash PEaKIIHs».

YMeTb:00pamarbes ¢ XMMUUECKOM MOCYI0H U J1aO0paTOPpHBIM 000PYIOBAHUE MIPH

MIPOBEJICHUHU OINBITOB C LIEJIbI0 OYHCTKH 3arpsi3HEHHONW BOIbl. COCTaBIATH YpaBHEHHS XHUMHUYECKOMN
peaKkIMu Ha OCHOBE 3aKOHA COXPAHEHHs MAacChl BEIIECTB. BBIUMCIATH MO XMMHUYECKHM YpPaBHEHHIM
Maccy, 00bEM WM KOJIMYECTBO OJHOTO U3  MPOAYKTOB PEaKIMH [0 Macce MCXOIHOrO BEUIECTBAa U
BEIIECTBA, COJEPHKAILIETO OINpeneN€HHYI0 o0 mnpuMeceil. OTiauYaTh peakuuu pas3lioKeHus,
COCIMHEHUS, 3aMeIleHUs] 1 0OMEHa APYr OT JApYyra, COCTAaBJIATH YPaBHEHHUS PEAKIMi JaHHBIX TUIIOB.
CocTaBisTh ypaBHEHHsI PEAKIMi B3aMMOACHCTBHIS METAIJIOB C PACTBOPAMH KHCIIOT U COJICH, UCTIONB3YS
pSia aKTUBHOCTH MeTauioB. OmNpenensTh BO3MOXXHOCTh MIPOTEKaHUs peakluii 0OMeHa B pacTBOpax 0
KOHIIA.

IIpakTnueckas padora Ne 2. «[IpuroroBiieHne pacTBopa caxapa M pacueT ero MaccoBOM [0JIM B
pactBope»

IpakTuyeckas padora Ne 3. «[Ipu3HaKy XUMHUUECKUX PEAKIUI»

Yyauuecs J0JKHbI 3HATH:ONPEICICHUSI CTETICHU OKHUCIEHHS, SJIEKTPOOTPUIATEIBHOCTH, OKCHIIOB,
OCHOBaHUM, KHCIOT U COJIEH, KPUCTAJUIMYECKUX PEIIETOK, CMeceid, MaccoBOi WiM OOBEMHOWU HOIH
PacTBOPEHHOTO BEIIECTBA.

YMeThb: onpeAensiTh CTeNeHb OKUCIIEHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, COCTABIATH (DOPMYIIbI
COCJMHEHUH 1O CTETIeHN OKHUCIICHHS, Ha3bIBaTh OMHApHBIE coequHEHUs. OnpenaensiTh MPUHAIIC)KHOCTD
BEIIECTB K KJlaccaM OKCHJ0B, OCHOBaHMM, KMCIIOT U COJIeH, Ha3bIBaTh UX, COCTABIATH (hOpMYJbl. 3HATH
KayeCTBEHHBIC PEaKIMU Ha YTJIEKUCIBIA ra3, paclo3HaBaHUs IIENIOUeH M KUCIOT. XapaKTepu3oBaTh H
OOBSICHATH CBOICTBAa BELIECTB Ha OCHOBAaHMM BHUAA XUMHUYECKOW CBSI3M M THUMNA KPUCTAIIMYECKOU
pemeTKu. BEUUCIATE MacCoBYIO JIOJTIO BEIIECTBA B PACTBOPE.

Pa3nea V. PactBopenue. PacTBopbl. Peakuum noHHoro
00MEHAa M OKHMCJIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHH
(20 gyacoB)

PactBopenne kak ¢usznko-xumuueckuid mpormecc. [loHsATHe O ruapatax M KpUCTAIOTUApATaX.
PactBopuMocTs. KprBbie pacTBOpUMOCTH Kak MOJEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX BEILIECTB
oT TeMmriepaTypbl. HachllieHHbIE, HEHACHIIIIEHHBIE W MEPECHIIICHHBIE PACTBOPHI. 3HAUEHHUE PACTBOPOB
JUISL IPUPOJBI U CEJIBCKOTO XO35MCTBA.

[TonsiTHe 00 ANEKTPONUTHYECKOW TUCCOLMANMU. DIEKTPOJIUTHl W HEIJICKTPOIUTHL. MexaHu3M
JTMCCOLUMAIMU BJIEKTPOJIUTOB C PA3TMYHBIM THUIIOM XHMHYECKOW CBSI3H. CTENEHb 3JIEKTPOIUTUYECKOMN
nucconuanui. CHUIbHbBIE U c1a0ble SJEKTPOIHTHIL.

OCHOBHBIE MOJIOKEHUSI TEOPUH DICKTPOJIUTHUECKON Aucconuanu. MloHHbIe ypaBHEHUS peaKuid.
VYcnoBus MpOTEKaHWs] peakuu OOMEHa MEXIy OJEKTPOJIUTaMH [0 KOHIIAa B CBETE HWOHHBIX
MIPEACTABJICHUI.

Krnaccudukanus nOHOB U UX CBONCTBA.

Kucnorel, ux xmaccudukamus. [luccormumarnus KHUCIOT M WX CBOHCTBA B CBET€ TEOPUHU
AJIEKTPOJIUTAYECKON Aucconuanvu. MONEeKynspHblE W HWOHHBIE YPAaBHEHUS PEAKIUMH KHUCIOT.
B3anmopeiicTBie KHUCIOT ¢ METAUIaMH. JJEKTPOXMMHYECKUN Ppsii  HANpPSDKEHWA  METaJlIoB.
B3anmonaeincTere KUCIOT ¢ OKCHIAMU METAJUIOB. B3anMo1eicTBUE KUCIOT C OCHOBAaHUSAMHU — PEAKLIMUS
HeWTpanu3anuu. B3anmoseicTBue KUCIOT ¢ coisiMu. Vicmonb3oBaHue TaOMHITBI pacTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCJIOT.

OcHoBanus, ux kinaccudukanus. Jlucconmmanusi OCHOBAHMHA M WX CBOMCTBA B CBETE TEOPHH
3JIEKTPOJUTUYECKON Auccounanuu. B3anmoneicTBrue OCHOBaHUN C KUCJIOTaMH, KUCJIIOTHBIMA OKCUJIAMHU
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u comsimMu. Mcmonp3oBaHue TaOMUIBI PACTBOPUMOCTH JJISi XApPAKTEPUCTUKH XUMHUYECKHUX CBONCTB
OCHOBaHMU. PaznoxeHne HepacTBOPUMBIX OCHOBAaHUI IIPU HATPEBAHMH.

Conu, ux KinacCU(pUKANUs W TUCCOLHUAIUS Pa3IMIHBIX TUIMOB cosieil. CBOWCTBA coieil B CBETE
TEOPHH JIEKTPOIUTHUECKON Trucconuanuu. BzaumoneiicTBue coneil ¢ MeTailaMy, YCIOBUS POTEKAHUS
9TUX peakuui. B3aummopnencrsue cojedl ¢ KUCIOTaMM, OCHOBAaHMAMHM M coisiMu. [cnosb3oBanue
Ta0JIULIBI PACTBOPUMOCTH JUISL XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB COJICH.

O6o0muieHne cBeneHnit 00 OKCHIaX, UX KIACCU(PUKAIIMA U XUMHUYECKUX CBOMCTBAX.

['eneTnyeckue psiibl METAIIIOB U HEMETAJUIOB. ['eHeTHUecKas CBsA3b MEX]y KiIacCaMH HEOPTaHMYECKUX
BELIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTEIb M BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE.

Peakuuu woHHOTO 0OMEHa U OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHue
ypaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOIOM 3JIEKTPOHHOTO OaaHca.

CBoiicTBa MPOCTHIX BEUIECTB — METAJVIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPEJICTABICHUN
00 OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

JdemoncTpanuu. lcneiTanne BemECTB M HMX PacTBOPOB HA AJIEKTPONPOBOAHOCTH. JIBUKEHHE
OKpAILLIEHHBIX HOHOB B AJIEKTPUUYECKOM I10JI€. 3aBUCUMOCTh 3JIEKTPOIPOBOIHOCTH YKCYCHOM KUCIIOTHI OT
KOHIIeHTpauuu. B3aumoaeicTBue MHKA ¢ cepol, consiHoi kucnoroil, xmopuaom menu (). T'openue
Maruus. BzanmoielicTBre XJIOpHOUM U CEPOBOIOPOJIHOMN BOABI.

JlaGopaTopHble onbIThI. 8. Peakiuu, XapakTepHbIe JJIsI pACTBOPOB KUCJIOT (COJITHOW WJIM CEpHOM). 9.
Peakiuu, xapaktepHblie 1J1s1 pacTBOPOB Iesioueit (ruapokcuaoB Hatpus win kanus). 10. [Tonydenue u
CBOICTBa HEPACTBOPUMOTO OCHOBaHUS, Hampumep, ruapokcuaa meau (I1). 11. Peakiuu, xapaktepHbie
JUTsL PacTBOPOB couiert (Hampumep, it xyuopuaa meau (11). 12. Peakiuu, xapaktepHbie 1Jisi OCHOBHBIX
OKCHJIOB (Hampumep, i okcuaa kambuus). 13. Peakium, xapakTepHble ISl KUCIOTHBIX OKCHIOB
(Hampumep, Ui YIIEKUCIIOro ras3a).

Xumuyeckuit npakTukyM Ne 2. CBoiicTBa 371eKTpoIuTOB (3 Yaca)

IpakTuyeckass padora Ne 4. «YcioBHS NPOTEKAHMS XUMHUUYECKHX PEAKIUUA MEXIY pPacTBOpaMu
NEKTPOJIATOB 10 KOHIIA»

IpakTuyeckasi padora Ne 5. «CBolicTBa KUCJIOT, OCHOBaHUH, OKCHIOB U COJICH»

IIpakTuyeckasi padora Ne 6. «Pemnienne skcriepuMEHTaIbHBIX 3a/1a4»

Yuammecsi 10JKHBI 3HATh: ONpEJEIECHUE TOHATUS «PAaCTBOPHI», YCIOBUS PAaCTBOPEHHS BEIIECTB B
Boze. OnpeneneHue MOHATHUS <QJIEKTPOIUT», «HEDIEKTPOIUT», «IJIEKTPOIUTHUECKAs IUCCOLMALN,
«CUJIBHBIA 3JIEKTPOJIUTY, «CHAOBIM AMEKTPONUT», MOHUMATh CYIIHOCTh IpOIecca ANEKTPOIUTUYECKON
nucconuanuy. OCHOBHBIE IOJIOXKEHHST TEOPUHM INIEKTPOIIMTUYECKOW aucconuanuu. OmnpeneneHue
KHCJIOT, 1Ienodei u coneit ¢ Touku 3penus TOJl. Knaccupukannio m XxumMuueckue cBOWCTBA KHUCIIOT,
OCHOBAaHUM, OKCHIOB U COJICH. OINpEACIECHUE TOHITHUH «OKHUCIHTENbY, «BOCCTAHOBHUTEIDY,
«OKHCJICHHEY, «BOCCTAHOBIICHHUEY.

YMerb: Tmosb30BaThes Tabnmuuedl pacTBOpUMOCTH. COCTaBIATh YpPAaBHEHHS DIEKTPOJIUTHUECKOU
JUCCOITMAITUY KHUCIIOT, IIenouei u coseil. CocTaBlsATh ypaBHEHHUS peaKIuil HOHHOTO OOMEHa, TOHUMATh
uX cymHocTh. OnpenensTh BO3MOXHOCTb INPOTEKAaHUS peakuuid HoHHOro obmeHa. CocTaBisATh
YpaBHEHUSI peaKkil, XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUN, OKCHJIOB U COJiei
B MOJIEKYJIIPHOM U MOHHOM BHje. COCTaBIsATh YpaBHEHMs PEAKIMM, XapaKTepU3yIOIINEe XUMUYECKUE
CBOMCTBA M T€HETUYECKYIO CBSI3b OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHHH B MOJIEKYJISIPHOM U
noHHOM Buae. OrmnpenensaTh OKHCIUTENIM W BOCCTAHOBUTENHW, OTJIMYaTh  OKHUCIUTENb  —
BOCCTAaHOBUTEJIbHBIE PEAKIIMH OT IPYIHX TUIIOB peaKkluil, pacCTaBIsITh KOA()(GUINEHTHI B OKUCIUTEIBHO
— BOCCTaHOBHTEJIBHBIX PEAKIIUAX METOJIOM AJIEKTPOHHOIO OanaHca.

IloBTOpeHue -2 yaca.
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TemaTn4eckoe IIAHUPOBaHUE

Ne HaumenoBanue pasgenos u | Makcuma | U3 Hux
TeM JIbHas1
n/n
Harpy3ka | Teop | Koutp | IIpakTuueckas
y4yaimeroc | eTud | oJibHas | pabora, 4
s, 4. ecko | pabora,
e 4.
0o0yu
eHue,
Y.
1 BBenenue. 5 4 1
2 ATOMBI XUMHYecKHuXx | 9 8 1
3JIEeMEHTOB.
3 IIpocThle BemecTBa. 7 7
4 CoennHeHHns xumMu4yeckux | 14 12 1 1
3JIEeMEHTOB.
5 HN3menenns, mpoucxoasimue ¢ | 13 11 1 1
BelIeCTBAMM.
7 PacTBopenue. PactBopsl. | 20 18 1 3
CpoiicTBa pacTBopoB
3JIEKTPOJINTOB.
IToBTOpEeHue 2
Hroro 70 60 4 6
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TemaTH4eckoe MIIAHNPOBAHUE.
(0.C. I'abpuesin)
(2 uaca 6 neoenio, 6cezo 68 uacos)

NoNe Tema ypoka Jara npoBenenust
TeM /3
(ypokxos
)
Bgenenue (5 yacon) TJIaH daxr
1 Beenenune. IHCTpyKTax 110 TEXHUKE OE€3011aCHOCTH.
(1) IIpaktrueckas Ne 1. «IIpuembl oOpamieHuss ¢ J1a0OpaTOPHBIM
000pyIOBaHUEM
2 IIpeamer xumuu. BemectBa
(2)
3 [IpeBpaiienus BemiecTB. Pojib XUMHUM B )KU3HU YEJIOBEKA
3)
4 [lepuonuueckas cucteMa  XUMHYECKMX  sieMmeHToB .M.
(4) MenzeneeBa. 3HaKU XUMHYECKUX HJIEMEHTOB
5 XuMHYECKHUe bopMyIBI. OtHocuTenbHas aToMHas u
(5) MOJICKYJISIpHAS MaCChI
Pasznen |. AToMbl XUMHYECKHX 3JIeMeHTOB (9 4acoB)
1 OcHOBHBIE CBE/IEHUS O CTPOCHUH aTOMOB
(6)
2 N3meHeHus B cocTaBe sep aTOMOB XUMHUYECKHX 3JIEMEHTOB.
(7) N3oToms
3 CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
(8
4 N3menenne dmciia HJIEKTPOHOB HA BHEUTHEM JHEPTreTHYECKOM
9 YPOBHE aTOMOB XMMUYECKUX HJIEMEHTOB
5 B3anmMozeiicTBre aTOMOB 2JIEMEHTOB-HEMETAIIJIOB MEXTY CO00#
(10)
6 KoBanienTHas nosnsipHasi XUMUYECKasi CBSI3b
(11)
7 MeTannudeckas XUuMUYICCKast CBA3b
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(12)

8 O6o0uienre W cucreMaTH3alys 3HaHUK 1O pasaeny |. «AToMbl
(13) XUMHAYECKHX 3JICMEHTOB)
9 Kontponbnas padora Ne 1 mo pasgeny |. «ATOMBI XUMHUYECKHX
(14) JJIEMEHTOBY
Pa3nean |l. IIpocThie BemecTBa (7 4acoB)
1 [IpocTeie BelecTBa — METAILIIBI
(15)
2 [IpocThie BemecTBa — HEMETAILIBI
(16)
3-4 KonunuecTtBo BemiecTBa
(17-18)
5-6 MousipHblii 00beM ra30B
(19-20)
7 O060061eHne u cucremaruszanus 3HaHui no pasneny ll. «IIpocteie
(21) BEIIECTBAY
Pazgen l1l. Coenmnennss xumuueckux 3jemMeHToB (14 yacoB)
1 CreneHb OKUCICHUS
(22)
2 Baxwnelinme kiacchl OMHAPHBIX COCIUHEHHUI — OKCHJIBI M JICTYYHE
(23) BOJIOPOJIHBIC COCAMHEHUS
3 OcHoBaHHS
(24)
4 Kucnotsr
(25)
5-6 Comu
(26-27)
7 Kpucrannuueckue pemerku
(28)
8 AmMopdHBIE W KpUCTAJUTMUECKHE BemlecTBa. Kpucrammndeckue
(29) pELICTKH.
9 UucThle BelecTBa U CMeCH
(30)
10-11 MaccoBast 1 00beMHasi 10JI1 KOMIIOHEHTOB CMeCH (pacTBOpa)
(31-32)
12 [Tpaktuueckast padora Ne 2. «[IpurotoBneHune pacTBopa caxapa c
(33) 3aJJaHHOI MaCCOBO#1 JI0JICH paCTBOPEHHOTO BEIIECTBAY.
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O6o0menne © cucreMaru3anus 3HaHmid 1o pasgeny .

(34) «CoCTMHCHHUS XMMHUYECKUX SJIEMEHTOBY

14 Konrtponsnas padora Ne 2 no pazueny Il u Il

(35) «IIpoctrie BemecTBa. CoelMHEHUS] XUMUYECKUX 3JIEMEHTOBY
Paznen IV. U3meHennsi, mpoucxoasimue ¢ BemecrBamu (13
4acoB)

1 du3ndecKue sIBICHUS B XUMHH

(36)

2 XUMUYECKHE peakluu

@37)

3 XUMUYECKUE YpaBHEHHUS

(38)

4-5 PacyeTsl Mo XMMHYECKUM ypaBHEHUSIM.

(39-40)

6-7 Peakiuu paznoxxeHus

(41-42)

8 Peakuuu coenunenus

(43)

9 Peakuuu 3amenieHus

(44)

10 Peakunu obmena

(45)

11 Tunel XUMHYECKUX PEaKIUK Ha IPUMEPE CBOMCTB BOBI.

(46) ITpakTryeckas padora Ne 3. «IIpu3HaKK XMMHYECKHX
Peaxuuin»

12 O6o0menne W cucTeMaTW3aldsg 3HAHWUM 1[0  pazjaeny

(47) IV.«3MeHeHns, TpOuCXOAsIIIne C BEIEeCTBAMU

13 KonrponbHast pabora Ne 3. «M3MeHeHHs, NPOUCXOISAIIUE C

(48) BEIICCTBAMI)
Pa3nea V. PactBopenue. PacTBopsl. Peakunu nonHoro oomena
U OKHMCJINTEIbHO-BOCCTAHOBUTEIbHbIE peaknun (20 yacos)

1 PacTBopenue. PacTBOpuMOCTb BENIECTB B BOAE

(49)

2 DNEKTPOTUTHYECKAS UCCOITUAITHIS

(50)
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3

OCHOBHBIE TIOJIOKEHUS TEOPUH AIEKTPOTUTHUCCKOMN TUCCOIUAINH

(51)

4 HNonHsble ypaBHEHUs

(52)

5-6 Kucnotsl, ux kinaccuduxaius u CBOMCTBa

(53-54)

7-8 OcHoBaHus1, UX Kiaccu(UKaIus U CBOMCTBA

(55-56)

9-10 Oxcupl, ux Kinaccu(ukanus 1 CBOMCTBa

(57-58)

11-12 Comm, ux kinaccuukanys u CBOMCTBA.

(59-60) | IIpaktuueckas padota Ne 4. «YCIOBHs HMPOTEKAHUS XMMHUYCCKHX
peaKImii MEX/y PACTBOPAMH AJICKTPOIHTOBY

13 ['eHeTHUeCKas CBSI3b MEX/1y KJIACCAMHU BEIIECTB

(61)

14-15 OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIINU

(62-63)

16 [Ipaktuueckass pabora Ne 5. «CBoiicTBa KHCIOT OCHOBaHUH,

(64) OKCHJIOB U COJICH)

17 O06o011eHre 1 cucTeMaTu3alys 3HaHui no pasaeny V

(65)

18 KonrponbsHast pabGora Ne 4. «Peakuuu HOHHOro oOMEHa U

(66) OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKITHI)Y

19 AHanu3 KOHTPOJIBbHOI paboThI.

(67)

20 [Ipaktnyeckas pabora Ne 6 «PemeHne 3KCIEpUMEHTAIBHBIX

(68) 3a1au»

69-70 IToBTOpenue kypca 8 kiaacca
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