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8 ki1ace (2 yaca B Hexenro, Beero 68 yacos) YMK O.C.I'adpuensin PI'OC
[TOAACHUTEJIbHA S 3AITNCKA

Pabouas mporpamMma yueGHOTO Kypca 1o XUMuu s 8 kinacca pazpaborana Ha ocaoBe PI'OC
BTOPOTO MOKOJICHUS, IPUMEPHON MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus Mo XUMUU (6a30BbIi
ypoBeHb) 1 aBropckoi mporpammsel O.C. 'abpuensna (I'abpuensu O.C. nporpamma Kypca XUMHUH
st 8-11 kmaccoB ob1eobpazoBarenbHbIX yupexkaeruit M: JIpoda,2010r).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B Hezent0). JlaHHas nporpaMMa KOHKPETU3UPYET
COZIepKaHHe CTaHIapTa, TaéT pacipe/elieHiue YUeOHbIX YacoB 110 paszeiiaM Kypca,
MOCJICJIOBATEILHOCTh U3YUEHUS TEM U PA3/ICTIOB ¢ YUETOM MEXKIPEAMETHBIX U MIPEIMETHBIX CBSI3EH,
JIOTHKH Y4eOHOTO MPOoIecca, BO3PACTHBIX OCOOCHHOCTEH YJaIiXCsl.

XuMus, Kak 0JJHa U3 OCHOBOIIOJIATAIOLINX 00JIACTel €CTeCTBO3HAHMUS, SBIISICTCSI HEOTHEMIIEMOI
4acTbiO 00pa30BaHus MIKOJIBHUKOB. Kaxk/Iblii YeoBeK KUBET B MUPE BEILIECTB, IO3TOMY OH JIOJDKEH
UMETh OCHOBBI (DYH/IaMEHTABHBIX 3HAHUH 110 XUMUHU (XUMUYECKasi CAMBOJINKA, XUMUICCKUE
MOHSATHSL, (DAKTHI, OCHOBHBIE 3aKOHBI U TEOPHH ), TIO3BOJISIONINE BHIPAOOTATH IPEICTABICHHUS O
COCTaBe BEILECTB, X CTPOCHUH, MPEBPAIICHUAX, IPAKTHIESCKOM UCIOJIb30BAHUH, a TAKKE 00
OIACHOCTH, KOTOPYIO OHU MOTYT MPEACTaBIATh. M3ydast XuMuto, yyamuecs y3HaroT O
MaTepuaJIbHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOILLEr0 MUPA, 00YCIOBIEHHOCTH CBOWCTB BEIIECTB
UX COCTAaBOM U CTPOEHUEM, I03HABAEMOCTH U MPEICKa3yeMOCTH XUMHUECKHX siBJIeHHH. V3yuenune
CBOICTB BEIIECTB U UX MPEBPAILICHUIN CIIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBILIUICHHUS, a
MpakTHueckas paboTa ¢ BelecTBaMu (J1abopaTopHbIe OMBITHI) — TPYAOIIOOHI0, aKKYPaTHOCTH U
coOpanHOoCcTH. Ha mpuMepe XUMHM ydaruecs MOTy9YaroT MPEACTABICHHS O METOIaX TIO3HAHHUS,
XapaKTEePHBIX ISl €CTECTBEHHBIX HAyK (IKCIIEPUMEHTAIBHOM U TEOPETUUIECKOM).

PaGouvast mporpamma ydaeOHOTO Kypca XUMHUH JIJIs 8 KJlacca cocTaBjieHa Ha ocHoBe [IpumepHoit
MIPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus 0 XUMHH (0a30BbIi YPOBEHB) U IPOTPaMMBbI Kypca
XUMUU TSI yJaIuxcsi 8 Ki1accoB 001eo0pa3oBaresibHbIX yupexkaenuit apropa O. C. ['abpuensina
(2010 roma).

[Tporpamma paccuntana Ha 68 yacoB (2 yaca B HEJIEINIO), B TOM YHCIIe Ha KOHTPOJIbHBIE pabOThI- 4
yaca, IpaKTHYecKue paboThl —7 4acoB.

CopeprkaHue mporpaMMbl HaIpaBJieHO HA OCBOCHHE YUYAIIMMUCS 3HAHHUM, YMEHUN U HAaBBHIKOB
Ha 6a30BOM YpOBHE.

[enu n3ydyeHust XuMuM B 8 Kiacce:

® OCBOCHHE BaXXHCHIINX 3HAHUI 00 OCHOBHBIX MOHATHSIX M 3aKOHAX XHUMUHU, XHUMHUYECKOHN
CHMBOJINKEC,

® OBJIAJICHHE YMEHUSIMH HaOI0AATh XUMUUYECKUE SIBJICHUS, IPOBOAUTD XUMHUYECKHM
HKCIEPUMEHT, IPOU3BOIUTH PACUETHI HA OCHOBE XUMUYECKUX (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUM;

® DPA3BUTHUC MMO3HABATCIIbHBIX HHTCPECCOB N MHTCIIJICKTYAJIbHBIX CII0OCOOHOCTEI B mponecce
MMPOBEACHNA XUMHUYCCKOIO OKCIICPUMEHTA, CaMOCTOATCIIBHOT'O npno6peTeHm[ 3HAHUM B
COOTBECTCTBHH C BO3HUKAIOIMMHU )KU3HCHHBIMHA HOTpC6HOCTHMI/I;

® BOCHHUTAHHME OTHOUICHMS K XUMUH KaK K OMHOMY U3 (QyHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJIEMEHTY OOIIE€4€eI0BEYE€CKON KYIbTYPBI;

® TIPUMEHEHHUE NOJTYYCHHBIX 3HAHUM U YMEHUH AJsI 0€301MacHOTO MCIIOJIb30BaHUS BEIIECTB U
MaTepHayioB B OBITY, CEIbCKOM XO3SIIICTBE U Ha MPOU3BOJCTBE, PEIICHUS MTPAKTHUECKIX
3a/1a4 B [IOBCETHEBHOW JKWU3HU, MPEIYNPEKACHUS SBICHNN, HAHOCAIIUX BPE.l 310POBbIO
YEJI0BEKA U OKPYXKAIOLIEH Cpee.



Sagauu:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX TIOHSTHI M 3aKOHOB XUMHUU,

2.

BocnuTteiBarhk 00111€49€10BEUECKYIO KYIBTYPY;

3. YVuurth Ha6J'IIO,Z[aTB, IMPUMCEHATH IIOJYUYCHHBIC 3HAHUS Ha ITPAKTHUKE.

JIM4HOCTHBIMU pe3ynbTaTaMH U3Y4eHUsI IpeAMeTa «XUMHUS» B 8 KIIacCe SIBISIFOTCS CIEAYIOLIHE
YMEHUS:

0CO3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYKAIOILEr0 MUPa, BO3MOXKHOCTH €T0
II03HABAEMOCTH U OOBSCHUMOCTH Ha OCHOBE JIOCTIKCHUI HAyKH;

IIOCTETIEHHO BBICTPANBATh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE: OCO3HABAThH
noTpeOHOCTh ¥ TOTOBHOCTh K CaMOOOPa30BaHHIO, B TOM YHUCIIE M B paMKax
CaMOCTOATENILHOH JIESTEIbHOCTH BHE IIKOJIBI;

OLIEHUBATh )KMU3HEHHBIEC CUTYAI[MH C TOUYKH 3pEHHS O€30MacHOro 00pas3a KU3HU U
COXpaHEHUs 310POBBS;

OLICHMBATh HKOJIOTMYECKUI PUCK B3aMMOOTHOIICHUI YeJIOBEKa U TIPHUPOJBI.
(GOopMHUpPOBaTh KOJOrMYECKOE MBIIUICHHE: YMEHHUE OL[CHUBATh CBOIO JESITEILHOCTD U
HOCTYIKH JPYTHX JIFOJCH C TOYKH 3PSHUSI COXPAHEHUS OKPYXKAIOLIeH Cpe/Ibl - rapaHTa
KU3HH U OJaronoayqus JIrofei Ha 3emie.

MertanpeaMeTHbIMU pe3yabTaTaMu U3yYeHUs Kypca «XUMUs» sBIseTcs: popMupoBaHue
YHUBEpCAJIbHBIX yueOHbIX aeiictuil (Y V).

Perynsatusueie Y Y/I:

CaMOCTOSITEIILHO OOHAPYKUBaTh ¥ (POPMYITUPOBATH YICOHYIO MPOOIEMY, ONIPEIEISITh [IETh
y4eOHOM JesTeIHbHOCTH;

BBIJIBUTATh BEPCHH PEIICHHS MTPOOJIEMbI, 0CO3HABATh KOHEYHBIN PE3y/IbTaT, BHIOUPATh U3
MPEUIOKCHHBIX U UCKaTh CAMOCTOSITEIIBHO CPEACTBA JOCTIIKEHUS TSI,

COCTaBJISITh (MHIUBUAYAJIBHO WIX B TPYIIIE) TUIAH PEIICHUS POOIIEMBL;

paborasi 110 TUIaHy, CBEPATh CBOM JICHCTBUS C LEJBIO U, IIPU HEOOXOAMMOCTH, UCTIPABIISAThH
OIIMOKU CaMOCTOSITENBHO;

B JIMAJIOTE C YIUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSTEIIFHO BHIPAOOTAHHBIC KPUTEPUN
OIICHKH.

ITo3naBarenpHbie Y Y/I:

aHaJM3UPOBaATh, CPABHUBATH, KIIACCH(PUIIUPOBATh U 00001IaTh (PaKTHI U SIBICHHS. BBISBIATH
INPUYUHBI U CJIEJCTBUS MPOCTHIX SIBICHUH.

OCYILECTBIIATh CpaBHEHHE, KIaCCU(DUKAINIO, CAMOCTOSATEILHO BHIOWPAst OCHOBAHUS U
KPUTEPUN U1 YKa3aHHBIX JIOTHUECKUX OIEpalyii;

CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKIIFOUAIOIIEEe YCTAaHOBIEHUE PUINHHO-CIIEACTBEHHbBIX
CBA3EH.

CO3/1aBaTh CXEMaTHUECKNE MOJIENHU C BBICJICHUEM CYIIECTBEHHBIX XapaKTEepUCTUK OOBEKTA.
COCTAaBIIATh TE3UCHI, Pa3JIMUHbIE BUJIbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).
npeoOpa3oBbIBaTh HHGOOPMAIIUIO U3 OJHOTO BUJA B IPYroi (Tabiuily B TEKCT U TIp.).

YMETb ONPEENATh BO3MOXKHBIE HCTOYHUKH HEOOXOIUMBIX CBEACHHM, TPOU3BOIUTH TOUCK
uH(pOpMaIH, AaHAJTM3UPOBATh U OLIEHUBATh €€ 10CTOBEPHOCTb.

Kommynukarususle YVY/I:

CamocTOoATeIbHO OpPraHU30BbIBaTh YU€OHOE B3aUMOECHCTBHE B IpyIIe (ONpenenaTs o0Iue ey,
pacrpenensaTh poii, JoroBapuBaTbCs APYT € APYrOM U T.JI.).

[IpenmeTHBIMH pe3yJIbTaTaMU U3Y4EHHS IPEIMETA SABIISIOTCS CIEIYIOINE YMEHUS:



® OCO3HAHUE POJIM BELIECTB!
- OIIPEAEIIATH POJIb PA3JIUYHBIX BEUIECTB B IPUPOJE U TEXHHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.

® PACCMOTPEHHUE XMMUUYECKHUX IPOLECCOB:
- IPUBOAUTH NPUMEPBI XUMHUYECKUX MPOLECCOB B IPUPO/IE;

- HaXOAUTDb 4YCPThl, CBUACTCIILCTBYIOIHEC 00 O6IJ_II/IX IMPU3HAKaAX XUMHUYCCKHUX IMPOUCCCOB U UX
pasimuusiax.

® ICIIOJb30BAaHHE XUMHUYCCKHX 3HAHUU B 6BITyI
— OOBSACHATH 3HAYCHHUE B€HICCTB B )KU3HU U XO35IMCTBE YEJIOBEKA.
e OOBICHATH MHP C TOUKH 3pCHUA XUMUU:
— HCPCUUCIIATH OTIIMYUTCIIbHBIC CBOMCTBAa XMMUUYECKUX BCHICCTB,
— pas3jim4arb OCHOBHBIC XUMUYCCKUC ITPOLCCCHI;
- OIIPCACIIATb OCHOBHBIC KJIIACChI HCOPIraHNMYCCKHUX BCIICCTB,
- IOHUMAaTb CMBICIT XUMHUYCCKHUX TCPMHUHOB.
® OBJIAICHUC OCHOBAMU MCTOJOB IMO3HAHUS, XaPAKTCPHBIX I CCTCCTBCHHBIX HAYK:

- XapaKTepu30BaTh METOAbI XUMHUECKON HayKH (HaOJIt0eHUE, CPaBHEHHE, SKCIIEPHUMEHT,
U3MEPEHUE) U UX POJb B IO3HAHUU IIPUPOIBL;

- IPOBOAUTH XUMHWYCCKHUC OIIbITHI U 9KCIICPUMCHTLI 1 OOBSICHATD X PC3yIbTaThl.

® yMEHHE OILICHUBATh MOBEJACHHE YCIIOBEKA C TOUKH 3PEHUSI XUMHUYECKOU OS30IMacHOCTH 110
OTHOIIEHUIO K YEJIOBEKY U MIPUPOJIE:

- HCIO0JIb30BaTh 3HAHUS XUMHH IIPU COOJIOIEHUH ITPABUI UCHIOIb30BAHUS OBITOBBIX XMMUYECKHX
[Ipenaparos;

— pa3jin4arb OMMaCHBIC U Oe30IacHbIC BCIICCTBA.

Pabouas mporpaMma mocTpoeHa Ha OCHOBE KOHIIEHTPUIECKOTO TIOAX0/1a. DTO TOCTUTAETCS ITyTeM
BBIUJICHEHHS TUJAKTHYECKON eTMHUIBI — XUMUYECKOTO DJIEMEHTA - U JIaJIbHEHIIIeM yCI0KHEHUH U
pacIIMpeHHH ee: 3[1eCh TAKOBBIMH BBICTYIAIOT (DOPMBI CYILIECTBOBAaHUS (CBOOOIHBIE aTOMBI,
MIPOCTHIE U CIOKHBIE BEIIECTBA). B mporpamMme y4HWTHIBAETCS peaan3alis MEXKIPEAMETHBIX CBs3EH
¢ Kkypcom ¢usuku (7 knacc) u 6uonoruu (6-7 Kiacchl), e AA€TCS 3HAKOMCTBO C CTPOEHUEM aToMa,
XUMHUYECKOM OpraHu3anueil KJIeTKU U mpoiieccaMu oOMeHa BEIIeCTB.

OcHoBHO¥ (hopMOI OpraHU3aIKN YIeOHOTO MpOIIecca SBISETCS KIAaCCHO-ypoUyHas cuctema. B
Ka4ueCcTBE JOTOJHUTEIBHBIX (JOPM OpraHU3aly 00pPa30BaATEIBHOTO MPOIECCa UCTIOIb3YETCs
CUCTEMAa KOHCYHI)T&III/IOHHOI\/'I MOAACPKKH, MHIAUBHUAYAJIbHBIX SaHSITI/II\/'I, CaMOCTOATCIIbHAsA pa60Ta
YUaIUXCs C UCTIONh30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH.

[Ipeobnanaromieit GopMoit KOHTPOJISI BBICTYNAIOT MUCHMEHHBINA (CaMOCTOSATEIbHBIE U
KOHTpPOJIbHBIE Pa0OThI) M YCTHBIN OIpoc (cobecenoBaHue).

HcxonapiMu TOKyMEHTaMU JJI COCTaBIIEHUS MpUMepa padoueil TporpaMMBbl SIBUITUCH:

1. IIpuxa3z MunoOpnayku ot 17.12. 2010r. Ne 1897 «O06 yTBepkeHUN U BBECHUU B
netictsue ®I'OC OO0y

2. Ilpuka3z Muno6pnayku ot 17.05.2012 Ne 413 «O06 yTBepkKJIeHUM W BBEIECHHUH B JIeHCTBUE
®I'OC cpennero( moOIHOTO) OOIIETO 0OPA3OBAHUS

3. Ilucemo MunucrepctBa oopazoBanus U Hayku PD ot 19 ampens 2011 Ne03-255 «O
BBEJICHUH (Pe/iepalibHbIX TOCY/ITapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB OOIIETO



00pa3oBaHUs»

4. Tlpuka3z Muno6puayku Poccun ot 7 urons 2012 r. Ne 24480 «O06 yTBepx)aeHUN
(enepaabHOro rocynapcTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa cpeaHero (TIOJIHOTro)
o01ero 00pa3oBaHM

5. @enepallbHOTO rocyaapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOIO OOIIETO
obOpazoBanus (mpruka3z MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickort Denepanun ot 17
nexabpst 2010 . Ne 1897)

6. [IpumepHBIC MporpaMMbI IO YYeOHBIM TIpeaMeTam deaepalbHOro 0a3uCHOTO y4eOHOTOo
IUIaHA.

3a 0CHOBY paboueii mporpamMMBbI B3Ta IMporpaMMa Kypca Xxumuu s 8-11 kinaccos
obmieoOpaszoBarenbHbIX yupexaeHuil (aBrop O.C. ['abpuensn), pekomeHaoBaHHas JlemapraMeHToM
o0pa30BaTeNbHBIX MPOTPAMM U CTaHAAPTOB 0011ero oOpazoBanusi MunucrepcTsa oopazoBanus PO,
ormybrKoBaHHas u3aarenbcTBoM «Jpoda» B 2010 roxy.

[Ipennaraemeie Marepuaibl pa3paboTaHbl Ha OCHOBE aBTOpckoi mporpammel O.C.Iabpuensna,
cooTBeTcTBYIOIEH DenepanbHOMY KOMIIOHEHTY 1 0Cy1apCTBEHHOTO CTaHAapTa O0IIero
o0pa3oBaHMs U JIOMyIeHHOW MHHUCTEPCTBOM 00pa3oBaHus 1 Hayku Poccuiickoit denepanun
(O.C.T'abpuensn [Iporpamma xypca xumun uist 8-11 kitaccoB 001e00pa3oBaTeIbHBIX YIPEIKICHHIMA
— 2-e u3nanue, nepepadboranHoe u gonoiHeHHoe — M.: Jlpoda, 2010.).

ABTOPCKOI1 TpOrpaMMe COOTBETCTBYET YUCOHHK: « XHMHUS 8 KIIacC»

B aBropckyro nporpamMmy BHECEHBI CIEIYIOLIUE U3MEHEHUS:

1.YBennyeHo 4ncio 4acoB Ha U3YUYECHHUE TEM:

- «BBenenue» 5 yacoB BMeCTO 4 4acoB 3a CUET BKIIIOUCHHUS MpakTHUecKuX padot Nel u No2.

- Tema 3 «CoeauHeHns XUMHUYECKHUX IEMEHTOBY /10 15 yacoB BMecTo 12 yacoB 3a cuer
BKJIFOYCHHS MPaKTUYecKuX padoT Ne3 u NoS.

- Tema Ned «M3meHenus1, mpoucxosuye ¢ Beniectsamu» 12 yacoB BMecto 10 yacoB 3a cuer
BKJIFOUEHUS NTPaKTHUUYECKON paboThl Ned.

- Tema Ne6 «PactBopenue. PactBopbl. CBOICTBA paCTBOPOB AIIEKTPOIUTOBY 22 yaca BMecTo 18
YacoB 3a CUET BKJIIOUCHMs MpakTudeckux padot Ne§, 9. Ilpaktuueckas pabora Ne6,7 HCKITIOUEHBI,
T.K. OTBITHI U3 3TUX PabOT MOBTOPSIOTCS B MpakTUyeckon padbote Ne§.

Takum 00pa3zom, npakTUUYEeCKue padOThI, COCTABIAIONINE TEMY 5 U TEMY 7, pacipeaeNeHbl Mo
JIPYTUM T€MaM Kypca B COOTBETCTBHH C U3y4aeMbIM MaTepraioM (HyMeparus MPaKTHIeCKUX padboT
no yueOHuky O.C. I'abpuensina 2013r. uzganus)

2.YBeaMueHO YUCIIO YacoB Ha U3yueHue Benenus as uzyueHnus uHCTpykTaxa o Th npasun
MOBEJICHUS U pabOThl B KAOMHETE XUMHUH. YMEHBIICHO YUCIIO YaCOB HA U3yYeHHE TeMbI 1 «ATOMBI
XUMHUYECKHX 3JIeMeHTOB» ¢ 10 yacoB /10 7 4acoB, T.K. IOHATHE 00 U30TOINAX paccMaTpuBaeTCs Ha
ypoke «OCHOBHBIE CBEIEHHS O CTPOCHUH aTOMOBY. YBEINYEHO YHUCIIO YAaCOB HA U3yUYEHUE TEMBbI
Ne3«CoennHeHns XMMHUUECKHUX 3JIEMEHTOB) B CBSI3U C TPYAHOCTSIMHU B PELICHUM 3a/1a4 Ha
HAaXOKJEHHE MAaCCOBOM J0JIM BEIECTBA. YBEIUUYEHO YNCIIO YaCOB HA U3yyeHHe TeMbl Ned
«3MeHeHus, MpoucXosIINe ¢ BEIIeCTBAMUY, T.K. BKJIIIOUEHA TEMa O MOHSATHH CKOPOCTH
XMMHUYECKOM peakliy U BO3HUKAIOT 3aTPyIHEHHUS [IPH pacueTax 10 ypaBHEHUSAM XUMUYECKUX
peakiuil. YBEIIMUEHO YHUCII0 4acoB Ha u3ydeHue temsl NeS« PactBopenue u pactBopel. OBPy, T.
K.IPOBOJMTCS TOJI0BAs K.p. 32 Kypc 8 Kjlacca ¥ BO3HUKAET HEOOXOJUMOCTh CUCTEMHOT0 0000IIeH s
BCEro y4eOHOro MarepHasia U3y4eHHOTO 3a TOJ.

3.U3 aBTOpCKOﬁ MporpaMmsbl UCKJIFOYCHA YaCThb y‘IC6HOFO Marepualia, KOTOpBIﬁ OTCYTCTBYCT B
00s13aTEILHOM MHWHHUMYME COOCPKaHUSA OCHOBHBIX O6pa3OBaTe.]'H)HI)IX nmporpamMm JJist OCHOBHOM
IOKOJIBI, TAKKE UCKIIFOYCHBI HCKOTOPBIC ACMOHCTPAIUOHHBIC OIIBITHI U HaGOpaTOpHBIC pa60TLI n3-3a
HEAOCTaTKa BPECMCHHU Ha UX BBINIOJIHCHHUEC IIPU 2 gacax B HEOCIIO0, TaK KaK aBTOpCKas ImporpaMmma



npeaycMarpuBaeT 2/3 yaca B HEJIEIIO.

KonkpeTtHble TpeOOBaHUS K YPOBHIO OJATOTOBKU BBITYCKHUKOB ONpPEAEICHBI AJIs KaXI0ro YpoKa 1
BKJIFOUYEHBI B TIOYPOYHOE IJIAHUPOBAHUE.

B noypounom minanupoBanuu B rpade «l3yuaembie BOmpoCh» KypCHBOM BBIJIEJIECH MaTepHuall,
KOTOPBIM MOAJIEKUT U3YUEHHUIO, HO HE BKIItOYaeTcs B TpeOoBaHUs K YPOBHIO ITOJTOTOBKH
BBIITYCKHUKOB.

Temarndeckoe IaHUPOBaHKE 110 XMMUH, 8 KJacc,
(2 yaca B Hezento, Bcero 68 yacos)
YMK O.C. I'abpuensna.

W3 anx
Ne HaumenoBaHue TeMbl Beero K
OHTPOJIbHBIE
n/m 4qacoB  [Ipaktuyeckue pabOThI P YPOKH
paboThl
Nel,No2. ITpuémbl oOparmeHus ¢
J1a00paTopHEIM 000pyIOBaHUEM
1. Tewma 1.Beenenue 6 parop pyA . 4
1 HaOJIIOJICHUE 32 TOPSIIEH
CBCUOIL.
Tema 2.
2. ATOMBI XUMHYECKUX [ K.p. Nel 6
2JICMEHTOB
3 Tema 3. 5
" IIpocTteie BemecTBa
Ne3. AHanu3 II0YBEI U BOJBL.
Tema 4.
Ne4. TIpurorosneHnue pactBopa
CoenuHeHus o o
4, 16 caxapa ¢ 3aJIaHHOW MacCOBOU K.p. Ne2 13
XAMHYECKUX 9
JI0JIEi pacCTBOPEHHOTO
JJIEMEHTOB
BEIECTBA.
Tema 5.
HN3meneHnus No5. TlpuzHakyu XUMHUYECKHX
5. ' 12 P! K.p. Ne3 10
MIPOUCXOIATIIHNE C peakIuii.
BEILIECTBAMH.
Tema 6. .
Ne6.CpoiicTBa KHCIIOT,
PacTBOpenue.

PactBopsl. CBolicTBa 22
pacTBOpOB

OCHOBAaHMM, OKCHJIOB M COJICH.
Ne7. Pemenue
BKCHCpI/IMCHTaJ'IBHI)IX 3a1a4.

Hrorosas K.p. Ned4 19

IIEKTPOJIUTOB.
Hroro: 68 6 4 58

COJEPXXAHUE U3YUAEMOI'O KYPCA

8 KIIACC

Tema 1. Beenenne B xumuro (6 9)
XuMHsT — HayKa O BEHIECTBAX, MX CBOMCTBAX U MPEBPALLICHUSIX.

IlousTHEe 0 XUMHUUECKOM DJIEMEHTE 1 CbOpMaX €ro CymeCTBOBaHUA: CBO60}IHBIX aroMax, INpoCThIX U
CJIOKHBIX BE€IICCTBA

[IpeBpamenus Bemects. OTINYNE XUMUYECKUX peakuil oT GU3NYECKUX SBICHUN. Poib Xxumuu B
JKU3HU YEJI0BEKa.



Kparkue cBeneHust 13 HCTOPUM BOZHMKHOBEHHUS U pa3BuTHs xuMmuu. [lepuon anxumuu. [lonstue o
dbunocodcrom kamHe. Xumus B XVI B. Pazsutne xumun Ha Pycu. Poibs oTedecTBEHHBIX YUCHBIX B
CTaHOBJICHUHM XMMHYECKOI Hayku - pabotel M. B. JlomonocoBa, A. M. Bytneposa, . 1.
Meunneneesa.

XUMHUYECKas CAMBOJIUKA. 3HAKH XUMHYECKHUX JJIEMEHTOB U MTPOUCXOKICHUE UX HA3BAaHUM.
Xumunyeckue Gpopmynbl. Manekcsl u kodpduirienTsl. OTHOCUTENbHbIE aTOMHAs U MOJIEKYIISIpHAast
Macchl. PacueT MaccoBoil 1011 XUMHUYECKOTO JIeMEeHTa 1Mo (hopMmyre BemecTsa.

[lepuonuueckas cucrema xumuueckux 3nemeHToB J[. M. Menaeneesa, ee CTpykTypa: Majble U
00JIBIIINE TIEPUO/IBI, TPYIINBI ¥ MOATPYIIHI (TIaBHAs U mobouHast). [lepuonnyeckas cucrema Kak
CIPaBOYHOE MOCOOUE IS MMOJIYyUYEHUS CBEICHUN O XUMUYECKUX JIEMEHTaX.

Pacuérnpie 3amaun. 1. Haxoxkaenre OTHOCUTEIHLHOM MOJIEKYISIPHOM MacChl BEIIECTBA IO €T0
XUMHUYECKol popmyre. 2. Beiuncienne MaccoBOM JOIM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110 €T0

dbopmyrre.
[Tpaktuueckas pabora Ne 1

[TpaBuia TexHuKH 6€30MaCHOCTH IpU paboTe B XMMUYECKOM KabuHete. JlaboparopHoe
o0opynoBaHuE U 0OpallleHHe C HUM.

[Tpaktuyeckas pabora Ne 2
HaGmroneHnue 3a ropsieii CBEYOM.
[IpeameTtHsbie pe3yabTarsl 00yYeHUS
Yyamuincs 10JKEH YMETh:

® JCIOJb30BaTh IIPU XapaKTEPUCTUKE BELIECTB MOHATHUS: «aTOM», «MOJIEKYJIa», «XUMHUYECKUI
AIIEMEHT», «XUMUYECKUI 3HAK, WM CUMBOI», «BEIIECTBOY», KIPOCTOE BELIECTBOY,
«CJI0)KHOE BELIECTBO», «CBOMCTBA BELLIECTBY, «XUMUYECKHUE SABICHU», «pU3nUecKue
SIBJICHUS», «KOd(PPHUIINEHTHI», «MHIEKCHI», KOTHOCUTEIIbHAS aTOMHAsi Maccay,
«OTHOCHTEJIbHAsI MOJICKYIIIPHAsl Maccay, «MaccoBast 10JIs1 JIEMEHTay;

® 3HaTh: MPEAMETHI U3yUEHUS €CTECTBEHHOHAYYHbIX JUCIUIUINH, B TOM YUCIIE XUMHH;
XUMHUYECKHE CUMBOJIBI, UX Ha3BaHUS U IPOU3HOLLICHHUE;

e KJacCU(pUIMPOBATh BELIECTBA 10 COCTABY HA MMPOCTHIE U CIOKHBIE;

® Dpa3MyaTh: TEIa U BEHIECTBA; XUMUYECKUHN 3JIEMEHT U IPOCTOE BELIECTBO;

® OMNUCHIBaTh: (POPMBI CYIIECTBOBAHUS XUMHUECKHUX JIEMEHTOB (CBOOOIHBIE aTOMBI, TPOCTHIE
BEIIIECTBa, CIOXKHbBIE BEIleCcTBa); TabauunHyto popmy [leproarueckoil cucTeMbl XUMUYECKUX
3JIEMEHTOB; MOJIOXkKEHUE 1eMeHTa B Tabiuue J[. Y. MenaeneeBa, uCnonb3yst MOHATUS
«IIEPUOIY, «TPYIIaY, «IJIaBHAs MOATPYIIaY, «II000YHAsI TOArPYIINay; CBONCTBA BELIECTB
(TBEpIBIX, KHUJIKHUX, Fa3000pa3HbIX);

® OOBICHATH CYIIHOCTh XUMUYECKUX SIBICHUH (C TOUKU 3pEHHUSI aTOMHO-MOJIEKYIISIPHOTO
YU€HUS1) U UX IPUHLIUIUAIBHOE OTIINYUE OT PU3NUYECKUX SIBICHUM;

® XapaKTepU30BaTh: OCHOBHBIE METO/Ibl M3YUEHHUS €CTECTBEHHBIX TUCIMILIMH (HaOM0AeHuE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE); BEIIECTBO MO €r0 XUMHUYECKON (OopMysie COIaCHO TIaHy:
Ka4eCTBEHHBIN COCTaB, THUI BelIecTBa (IIPOCTOE MM CIIOKHOE), KOTUYECTBEHHBIN COCTaB,
OTHOCHUTEIIbHAsA MOJIEKY/ISIPHASI MAacCca, COOTHOIIEHUE MacC JIEMEHTOB B BEIIECTBE,
MacCOBBI€ JIOJI AJIEMEHTOB B BELIECTBE (1715 CIOKHBIX BEIIECTB); POJIb XUMUU
(TTOJIOKUTETBHYIO M OTPHUIIATENIbHYIO) B )KU3HU YeJI0BEKa, apryMEHTHPOBATh CBOE
OTHOIIIEHUE K ITOM mpobdieme;

® BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BELIECTBA U MAaCCOBYIO JOJIO
XUMHYECKOTO IEMEHTA B COCIMHEHUSX;

® TIPOBOJIUTH HAOIIOIEHUS CBOMCTB BEIIECTB U SBJICHUHN, IPOUCXOASAIIUX C BEIIECTBAMY;

e coOmroaTh MpaBuiIa TEXHUKU 0€30MaCHOCTHU MPH NMPOBEACHNUN HAOIIOACHUH 1



71a00paTOPHBIX OIBITOB.
MertanpeaMeTHble pe3yabTaTbl 00yUeHHMsI
VYyammiics 1OKEH yMETh:

® OmpenemsATh MPOOIEMBI, T. €. YCTaHABINBATh HECOOTBETCTBUE MEKY JKEIAEMbIM H
JIEHCTBUTCIIHHBIM;

® COCTaBJIATH CIIOXKHBIN IIJIaH TEKCTa;

® BIIAJICTh TAKUM BHIOM H3JI0KCHHS TEKCTa, KaK IIOBECTBOBAHNE;

® [10J1 PyKOBOJICTBOM yUYHUTEJISl TPOBOAUTH HEMOCPEICTBEHHOE HAOIIIOICHHUE;

® [10]1 PYKOBOJICTBOM yUUTEJs1 OOPMIISITH OTUET, BKIIFOUAOIIHMI OMMMCaHUe HAOTIONCHHS, €TO
PE3YIBTaTOB, BHIBOJIOB;

® LCIIOJIb30BaTh TAKOW BHJI MBICJICHHOTO (M€aIbHOT0) MOJICTUPOBAHUS, KaK 3HAKOBOE
MOJIIUPOBAHKE (HA MPUMEPE 3HAKOB XUMHUUYECKHUX 3JIEMEHTOB, XUMUYECKUX (POPMYII);

® HCIIOJIH30BaTh TAKOW BHJI MAaTEPHAIIBHOTO (ITPEIMETHOTO) MOJICITUPOBAHHMS, KaK (PU3UIECKOE

MOJIETTUPOBaHKE (Ha IPUMEPE MOACIUPOBAHUS aTOMOB U MOJIEKYI);

MOJy4yaTh XUMUYECKYI0 HH(POPMALIHIO U3 PA3TUYHBIX HCTOYHUKOB;

onpenensaTh 00BEKT U aCIEKT aHaJu3a U CUHTE3a;

OTPE/IEIATh KOMIIOHCHTHI 0OBEKTa B COOTBETCTBUH C aCIICKTOM aHAJIM3a U CHHTE34;

OCYIIECTBIIATH KAY€CTBEHHOE M KOJIMYECTBEHHOE OMICAHNE KOMIIOHEHTOB 00BEKTA;

OTIPEIETISATH OTHOIICHUSI 00BEKTA C APYTUMU OObEKTaAMH,

OTIPE/IETISATH CYIIECTBEHHbBIE MPU3HAKH O0BEKTA.

Tema 2. ATOMBI XUMHUYECKHUX 3J1EMEHTOB (7 1)

AtoMmblI Kak popMma CyIecTBOBaHUS XUMUYECKUX 31eMEeHTOB. OCHOBHBIE CBEJCHUS O CTPOCHUU
aromoB. JlokazarenbCcTBa CI0XKHOCTU cTpoeHus: aroMoB. OnbiTel Pesepdopna. Ilnanerapuas monens
CTPOEHHUS aToMa.

CocraB aTOMHBIX si/Iep: MPOTOHBI M HEUTpOHBI. OTHOCHUTENbHASI aTOMHAas Macca. B3aumocBsi3b
MOHSATUHN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASI AaTOMHAs Maccay.

H3meHeHne dncia IMPOTOHOB B AAPEC aroMa - 06p330BaHI/I€ HOBBIX XUMHWYCCKHUX DJICMCHTOB.

H3meHeHue uncia HCI\/’ITPOHOB B AApC aroMa - O6p330BaHI/Ie HU30TOIIOB. COBpCMCHHOe OIIPCACIICHUC
MMOHATHUS «XUMHYCCKUN dIeMeHT». M130TOIbI Kak Pa3HOBUIHOCTH aTOMOB OJJHOI'O XMMHUUYCCKOI'O
OJICMCHTA.

OnexTpoHbl. CTpoeHUE EKTPOHHBIX 000JI0Y4EK aTOMOB XUMHUYECKUX meMeHToB Nel-20
nepuoanyeckon cucremsl [l. . Menneneesa. [IoHATHE O 3aBEPIIEHHOM U HE3ABEPILIEHHOM
AIIEKTPOHHOM CJI0€ (IHEPTeTUUECKOM YPOBHE).

[Tepuognueckas cucrema XxuMu4deckux anemMeHToB [[. . MeHieneeBa 1 CTpoeHHE aTOMOB:
(bu3nUeCcKuii CMBICT MOPSAKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIbI, HoMepa Mepuoa.

H3meHeHne dncia OJICKTPOHOB Ha BHCITHEM JJICKTPOHHOM YPOBHC aTOMa XMMUYCCKOI'O 2JICMCHTA -
O6p830BaHI/IC IMMOJIOKUTCIIBHBIX U OTPUIATCIIbHBIX NOHOB. I/IOHBI, O6pa3OBaHHBIC aroMaMiu MECTaJlJIOB
1 HEMCTAJJIOB. HpI/ILII/IHI)I H3MEHEHHS METAUINYECKNX U HEMETAJNIMISCKUX CBOMCTB B nepuoaax nu

rpymnmnax.

O6pazoBanue OnHApHBIX coequHeHui. [TorsTHe 00 MOHHOM cBsI3u. CxeMbl 00pa30BaHUsT HOHHOM
CBSI3H.

B3aumozeiicTBre aTOMOB XUMUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEX 1y cO00i - 0Opa3oBaHue
JIByXaTOMHBIX MOJIEKYJ MPOCThIX BellecTB. KoBaneHTHas HEMOIsipHasi XUMUUYECKas CBA3b.

DJEeKTPOHHBIE U CTPYKTYPHBIE (OPMYIIHI.

BzaumopeicTBre aTOMOB XMMUUYECKHX 3JIEMEHTOB-HEMETAJIJIOB MCKAY coboii - O6pa3OBaHI/Ie



OMHAPHBIX COCAMHEHUI HEMETAUIOB. DIEKTPOOTPULATEIBHOCTD. [IoHATHE 0 KOBaJIEHTHOM
MOJISIPHOM CBSI3U.

B3anmoneiicTBre aTOMOB XUMHUECKUX JIEMEHTOB-METAIIOB MEXy co00ii - 00pazoBaHue
METaUTNYECKUX KpUCTauIoB. [loHATHE O METaNINYeCKON CBS3H.

JemoHcTpanuu. Mozienu aToMOB XMMUYECKUX AJIEMEHTOB. [leproauyeckas cucreMa XuMHUYECKUX
anemenToB J[. 1. Menneneena.

[IpenMeTHBIC Pe3yNIbTaThl O0YICHHUS
VYyanuiicst 10JIKEH YMETh:

® JCIOJb30BaTh IIPU XapaKTEPUCTUKE aTOMOB ITOHATHS: «IIPOTOH», KHEUTPOHY, «JIEKTPOHY,
«XUMHUYECKHUH AIEMEHT)», «KMACCOBOE YUCIIO», «A30TOI», «IJEKTPOHHBIN CIIOI»,
«3HEPreTUYECKU YPOBEHDY, «3JIEMEHTBI-METAIIIbIY, «3JIEMEHThI-HEMETAIIbIY; IPU
XapaKTEPHUCTHUKE BEIIECTB MOHATUSL «MOHHASI CBSI3bY, «MOHBI», «KOBAJICHTHAsI HEMOJSIpHAs
CBSI3b», «KOBAJICHTHAS MOJISIPHAS CBA3bY, «AJIEKTPOOTPHULIATEIBHOCTEY, «BAJIEHTHOCTDY,
«MEeTaJNInYeCcKast CBA3bY;

® OINUCHIBaTh COCTaB U CTPOCHHUE aTOMOB JIEMEHTOB C MOPSIKOBBIMU HOMepamu 1—20 B
[Tepuoanyeckoit cucreme xuMuueckux anemMenToB . . Menneneena;

® COCTaBJISITh CXEMbI PACHpPEIEICHUS HIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOU
000JI0YKe aTOMOB; CXEMbI 00pa30BaHuUs Pa3HBIX TUIIOB XUMHUUYECKOU CBA3H (MOHHOM,
KOBAJICHTHOW, METAJIJINYECKOH);

® OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIEMEHTOB (3apsA0B s1aep
aTOMOB, YHCJIA JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CIIO€, YHCIIO 3aIIOJIHSIEMbIX
IEKTPOHHBIX CIIOEB, PANYC aTOMa, dJIEKTPOOTPULATEIBHOCTD, METAIIINYECKHUE U
HEMETAJTTNYECKUE CBOMCTBA) B MEPUOaX U TpyIax (IIaBHBIX MOATPYIIIax)
[Tepuoanyeckoi cucrembl Xumuueckux aiemMeHToB 1. 1. Menaeneesa ¢ TOUKH 3peHuUs
TEOPHUH CTPOEHUS aTOMa;

® CpaBHMBATh CBOMCTBAa aTOMOB XMMHUYECKHUX JIEMEHTOB, HAXOAAIIUXCS B OJTHOM NIEPUOJIE WU
m1aBHOM noarpynne Ilepuonuyeckoit cucremsl xumudeckux ueMenToB /. 1. Menneneena
(3aps70B sA€p aTOMOB, YHCIIA HNIEKTPOHOB HA BHELIHEM HJIEKTPOHHOM CJI0€, YUCIIO
3ar0JHAEMBIX JIEKTPOHHBIX CIIOEB, PAJNYC aTOMA, JIEKTPOOTPHULIATEIBHOCTD,
METaJUIMYECKUE U HEMETaNTINYeCKUe CBOUCTBA);

® J1aBaTh XapaKTEPUCTUKY XUMUYECKUX IEMEHTOB 110 UX MoJIokeHuto B [lepronnyeckoit
cucreMe xumudeckux eMeHToB [1. 1. MenneneeBa (XMUMHUYECKUN 3HAK, TTOPSIKOBBII
HOMEp, NIEPUOJ, IPYIIIA, HOATPYIIA, OTHOCUTEIbHAS aTOMHAs Macca, CTPOEHUE aToMa —
3aps] siApa, YUCIIO IPOTOHOB U HEUTPOHOB B si/ipe, 00I1iee YUCIIO AIEKTPOHOB,
pacripesiesieHle EKTPOHOB IO AEKTPOHHBIM CII0SIM);

® OMpeAesnsaTh TUIl XUMUYECKOH CBsI3U MO (hOpMyIie BEIECTBa;

® TIPUBOAUTH MPUMEPHI BEUIECTB C PA3HBIMHU TUIIAMU XUMHUYECKOU CBSI3H;

® XapaKTepHU30BaTh MEXaHU3MbI 00PA30BAHUS KOBAIIEHTHOM CBsI3M (OOMEHHBII), HOHHOMH
CBSI3M, METAJNINYECKOMN CBS3H;

e YCTaHaBIMBAaTh IPUUYNHHO-CJIEICTBEHHBIE CBA3H: COCTAB BEIIECTBA — TUIl XUMHUECKOM
CBSI3H;

® COCTaBIIATH (POPMYJIBI OMHAPHBIX COEAMHEHH MO BaJIEHTHOCTH;

® HAXOIUTh BAJICHTHOCTb SJIEMEHTOB 110 (popMyre OMHAPHOTO COETUHEHHUS.

MetanpeaMeTHbIe pe3yinbTaThl 00yueHUs
VYyamuiicst JOJIKEH YMETh:

e (opMYyTHPOBATh THIOTE3Y IO PEIICHUIO MPoOIeM;
® COCTaBISATH IUTAH BHITIOJHEHHs YI€OHOM 3a/1a4u, pelieHus mMpoOIeM TBOPYECKOTO U
MTOMCKOBOTO XapaKTepa, BHITTOJIHEHHSI IIPOEKTa COBMECTHO C YUUTEIIEM;



® COCTaBIISITb TE3UCHI TEKCTA,

® BJAJIETh TAKUM BUOM U3JI0KEHUS TEKCTA, KaK ONHUCAHUE;

® JCMOJIb30BaTh TAKOW BUJI MBICJICHHOTO (U€aTbHOI0) MOJICTUPOBAHUS, KaK 3HAKOBOE
MOJIEIUPOBaHKE (Ha IPUMEPE COCTABIICHUS CXeM 00pa30BaHUS XUMHUYECKOHN CBSI3H);

® LCIIOJIB30BaTh TAKOW BHJI MAaTEPUAIBHOTO (ITPEIMETHOI0) MOJICIIMPOBAHHUS, KaK aHAJIOTOBOE
MOJIEIIMPOBAHMUE;

® UCIOJIb30BaTh TAKOW BUJI MAaTEPHAIILHOTO (IIPEIMETHOTO) MOACIUPOBAHUS, KaK (hrU3HUECKOe
MOJIEIUPOBaHKE (Ha IPUMEPE MOJIENIEH CTPOEHHUS aTOMOB);

® OmnpenensiTh OObEKTHl CPABHEHUS U aCTIEKT CPAaBHEHUS OOBEKTOB;

® BBINIOJIHATH HEMOJIHOE OAHOJIMHEHHOE CPABHEHUE;

® BBINOJHATH HEMOJHOE KOMILIEKCHOE CPaBHEHHE;

® BBINOJHATH [TOJIHOE OJHOJIIMHEHHOE CPaBHEHHE.

Tema 3. Ilpoctsie BemecTBa (54)

[TonokeHne METAIOB U HEMETAJUIOB B MEPUOAMYECKON CHUCTEME XUMUYEeCKUX 31emMeHToB /1. .
MenneneeBa. BaxxHeinme nmpocThie BEMIECTBA - METAIUIBL: KEIE30, ATFOMUHUM, Kb, MATHUM,
HaTpui, kKanuii. O6mue ¢puznyeckue CBOMCTBa METaJIOB.

Baxwueilimme npocTeie BENIECTBa - HEMETAIUIbI, 00pa30BaHHBIE aTOMaMH KHCIIOPO/Ia, BOIOPO/a,
a3ora, cepbl, pocdopa, yrepoaa. CnocoOHOCTh aTOMOB XUMUYECKUX IEMEHTOB K 00pPa30BaHUIO
HECKOJIbKHX TPOCTBIX BEIECTB - AJIIOTPOIHS. AJUTOTPOITHBIE MOAM(HUKAIIMK KUCIIOpoaa, pocdopa
1 ojoBa. MeTainyeckie U HeMeTaNTNYECKUE CBOMCTBA IPOCTHIX BeliecTB. OTHOCUTENBHOCTD
JICJICHUS TIPOCTHIX BEIIECTB HA METAJUIBI M1 HEMETAJUIHI.

[Mocrosiuaas ABoraapo. Koiuuectso BerectBa. Mosib. MosisipHast Macca. MoJsipHbIi 00beM
ra3006pa3HI>1x BCHICCTB. KpaTHI)IC CIUMHHUIBI KOJIMYECTBA BE€IICCTBA — MUJINIMMOJIb U KUJIOMO!JIb,
MHJUTAMOJISIPHAS. ¥ KMJIOMOJISIPHAS. MACChl BEIECTBA, MAJUTUMOJISIPHBIA U KHJIOMOJIIPHBINA 00BEMBI
ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ MCIIOJIb30BaHUEM MOHSATHH «KOJUYECTBO BEIICCTBAY, «MOJIIPHAS Maccay, «MOJIIPHBIN
00BEM Ta30B», «IIOCTOSTHHAST ABOTaIPO».

Pacuernbie 3aaa4m. 1. Borancnenue MOHHpHOﬁ MacCChl B€EOICCTB 110 XUMHWYCCKHUM q)opMynaM. 2.
PacueTs! ¢ HCIIOIB30BaHHUEM ITOHATHH «KOJIHMIECTBO BCIICCTBA», «MOJIApHAd Maccay, <<MOJ'I$IpHBII>i
00beM Tra30B», KIIOCTOAHHAaA ABOF&I[pO)).

JemoHncrpanuu. HekoTopble MeTasuibl 1 HEMETaJuIbl KOJIMYeCTBOM BelecTBa 1 Monb. Monens
MOJISIPHOTO 00beMa ra3000pa3HbIX BEILECTB.

[IpenmeTHbIe pe3ynbTaTsl 00yUEHUS
VYyamuiicst JOKEH YMETh:

® JHCIIOJIB30BAaTh HpI/I XapaKTepI/ICTI/IKe BEIICCTB IOHATHSA. «METAJIJIbI», «IIJIACTUYHOCTL),
«TETUIONPOBOAHOCTBY, «IEKTPOMPOBOAHOCTDY, KHEMETAIUIBIY, «aJUTOTPOIH,
«aJUTOTPOIHBIE BUIOM3MEHEHHUS, UM MOAU(DUKAIINNY;

® OQOIINCBIBATH ITOJIOKCHUEC DJICMCHTOB-MCTAJIJIOB U DJICMCHTOB-HEMCTAJIJIOB B HepHOJIHLIeCKOfI
cucteMe xuMudeckux anemeHToB . . Meneneena;

e KJIacCH(UIIMPOBATh MPOCTHIE BEIECTBA HA METAJUIBl M1 HEMETAJUIbI, SJIEMEHTHI;

® ONpenensaTh NPUHALICKHOCTh HEOPTaHUYECKUX BEILIECTB K OJJHOMY M3 U3yUYEHHBIX KJIaCCOB
— MeTaJlJIbl M HEMETAJIJIbI,

® JTO0KAa3bIBATHb OTHOCHUTCIBHOCTH ACJICHUA l'IpOCTI)IX BCIICCTB HAa METaJIJIbl U HEMETAJIJIbI,

® XapakTepu3oBaTh 00IIMe (HU3MUECKHE CBOMCTBA METAJLIOB;

® yCTaHABJIMBATh IPUUYUHHO-CIIE/ICTBEHHBIEC CBA3U MEXAY CTPOCHHEM aroMa U XUMHUYECKOU
CBA3BIO B MPOCTHIX BEIlIECTBaX — METaJJIax U HEMETaIax;



® 00BACHATH MHOTOOOpa3He MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJUTOTPOIIHS;

® OMHCHIBATh CBOICTBA BEIIECTB (Ha MPHUMepax MPOCTHIX BEIIECTB — METAIJIOB
HEMETAJIJIOB);

e CcoOmromaTh MpaBMiIa TEXHUKU 0€301MaCHOCTHU TPH MPOBEACHUN HAOIIOACHUH 1
71a00paTOPHBIX OMBITOB;

® CIOJIB30BATh MIPU PEIICHUH PACUECTHBIX 3371a4 HOHATHS: «KOJIMYECTBO BELIECTBAY, «MOJIbY,
«TIOCTOSTHHAsE ABOTAIPO», «MOJISIPHASI Maccay, «MOJIIPHBIA 00BEM I'a30BY», KHOpMaJIbHbIE
YCIIOBUSY;

® IIPOBOJAUTH PACUETHI C UCTIOIB30BAHHEM ITOHSITHI: «KOJTMYECTBO BEIIECTBA», «MOJISIpPHAS
Maccay, «MOJISIPHBIA 00BEM I'a30B», IIOCTOSIHHAS ABOTAIPOY.

MertanpeaMeTHbIe pe3ynbTaThl 00yUeHUS
VYyamuiicsi 10JIKEH YMETh:

® COCTAaBJIATBH KOHCIICKT TCKCTA,

® CaMOCTOATCIIBHO UCIIOJB30BATh HCIMOCPCACTBCHHOC Ha6HIOI[€HI/I€;

® CaMOCTOATCIIBHO OCI)OpMJ'ISITB OTYCT, BKJ'IIO‘IaIOH_II/Iﬁ OIIMCaHUC Ha6J'IIOI[eHI/I$I, €Tro pe3yJIbTaToB,
BBIBOAOB,

¢ BLIIIOJHATH MMOJIHOC KOMIIJICKCHOC CPAaBHCHUC,

BBIITOJIHATb CPABHCHHUE 110 aHAJIOTUH

Tema 4. CoenuHEeHHs] XUMUYECKHUX 1eMeHTOB (16 1)

Crenens okucieHus. OnpeneneHue CTeNeHN OKUCICHUS JIEMEHTOB IO XUMHYECKO# Gopmyrie
coequnenus. CocrabneHue Gopmynn OMHAPHBIX COSIMHEHUH, 00N CIOCO0 UX HA3bIBAHMUS.
bunapHbIe coOeTUHEHUS: OKCH/IBI, XJIOPUIBL, CYIbduas u ap. CoctaBienune ux Gopmyi.
[IpencraBuTeln OKCUIOB: BOJA, YIVICKUCIBIN Ta3 U HEerallleHasl U3BeCTh. [IpecTaBuTenu IeTyanx
BOJIOPOJTHBIX COCTUHEHUI: XJIOPOBOIOPO U aMMHAK.

OcHoBaHus, UX COCTaB ¥ Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUH B Bojie. Tabnuila pacTBOPUMOCTH
THAPOKCHUIOB U coJieii B BOJIC. HpeIICTaBI/ITCJII/I HIGJIO‘-I@I\/JIZ THUAPOKCUABI HATPUA, KAJIHUA U KaJIbLUA.
[TonsiTue 0 KauecTBeHHBIX peakuusx. Muaukaropel. I3MeHeHne OKpacKu WHIMKATOPOB B
LIEJIOYHOM Cpee.

Kucnotsl, ux cocras u Ha3BaHus. Knaccudukanus kuciot. [IpeacraBurenu KUcioT: cepHas,
COJIsTHas M a30THas. VMI3MeHeHne OKpacKu MH/IMKATOPOB B KUCIOTHOM Cpeie.

Counn Kak MpoU3BOAHBIE KUCIOT U OCHOBaHMi. VX cocTaB u Ha3zBaHus. PacTBOpUMOCTH cosiell B
Bojie. [IpeacraBurenu coneil: Xiaopua HaTpus, KapOoHaT U Gocdar KaabIusl.

AMopQHBIE 1 KPUCTAJUIMYECKUE BEIIECTBA.

Me)KMOJ'IeKyrIprHI)IG B3aPIMOI[eI>iCTBPIfI. Tunel KpUCTAJUIMYCCKUX PCIICTOK: MOHHAs, aTOMHas,
MOJICKYJISIPHASI U METAJUTUYeCKasi. 3aBUCIMOCTh CBOMCTB BEIIECTB OT THITIOB KPHCTAJUIMISCKUX
PEIIETOK.

BemectBa MOJICKYIIAPHOTO U HEMOJICKYIIAPHOT'O CTPOCHUA. 3aKOH MOCTOSHCTBA COCTaBa AJIA
BCIICCTB MOJICKYJIIAPHOI'O CTPOCHUA.

UucTele BemecTBa U cMecH. [Ipumepsl )KUIKUX, TBEPIBIX U Ta3000pa3Hbix cMeceil. CBoiicTBa
YUCTBIX BEIIECTB M cMecel. X coctaB. MaccoBas 1 00beMHast TOJIM KOMIIOHEHTa cMecu. PacdeTsl,
CBSI3aHHBIE C HUCIIOJIb30BAaHUEM ITOHATUS JOJIS.

Pacuérurle 3agaun. 1. Pacuer MaccoBoii 1 00bEMHOM HOJIEH KOMIIOHEHTOB CMECH BELLECTB. 2.
Brruncnenne MaccoBoi J10JIM BEILIECTBA B paCTBOPE MO W3BECTHOM Macce paCTBOPEHHOT'O BEIECTBA
1 Macce pacTBoputens. 3. BeruuciaeHne Maccel pacTBOPSIEMOTO BEIIECTBA M PACTBOPUTEIS,
HEOOXOUMBIX JIJISl IPUTOTOBJICHHSI ONIPEIEIICHHON MacChl pacTBOpa ¢ U3BECTHOW MacCOBOH Joyie



PacTBOPEHHOI'O BEIIECTBA.

Hemonctpamuu. O0pa3isl OKCHI0B, KUCIOT, OCHOBAaHUHN U cojiei. Mojienu KpuCTauTHYeCKIX
pEeIIeTOK XJIopuaa HaTpus, anmasa, okcuaa yriepoaa (IV). CiocoObl pasnenenus cMmecei,
TUCTHUIUIALINS BOIEL.

JlaboparopHbie onbITEL. 1. 3HAKOMCTBO ¢ 0Opa3IaMy BEIIECTB Pa3HbIX KiaccoB. 2. Pasnenenue
CMECEH.

[Tpaktuyeckas padorta Ne 3.AHamU3 MOYBHI U BOJBI.

[TpakTtuueckas pabora Ne 4.IIpuroroBieHue pacTBopa caxapa ¢ 3aJJaHHON MacCOBOM JoJIe
PacTBOPEHHOI'O BEILECTBA.

[IpenmeTHbIE pe3ylbTaThl 00Y4EeHUS

VYyammiics JOKEH YMETh:

MCIIOJIB30BATh IIPU XapaKTEPUCTUKE BEUIECTB MIOHATHUSA: «CTEIIEHb OKUCIICHUS),
«BAJIEHTHOCTbY, «OKCHUJIbI», «OCHOBAHUS», «IIEJI0UN», «KAaUECTBEHHAsl PEAKLUI»,
CUHAMKATOPY, KKUCIIOTBIY, «KUCIOPOACOAEPIKALIUE KUCIOThI», «OECKUCIOPOIHbIE
KHCJIOTBI», «KUCIIOTHAs CPEay, «IEJI0UHas Cpelay, «HeUTpanbHas cpeay, «ikana pHy,
«CONU», «aMOp(HbIE BEIECTBA», «KPUCTAIINYECKHUE BEILIECTBAY, KKPUCTAIUIMYECKAs
pelIeTKa», «MOHHAs KpPUCTANINYECKasl PELIETKAy, «aTOMHasl KpUCTANINYECKas pelieTKay,
«MOJIEKYJIIpHAsl KPUCTAJUIMYECKAs PEIIETKA», «METAJNINYECKasi KPUCTAIUIMYECKAs
pEeLIETKa», «CMECHY;

KJIacCU(UIUPOBATH CIOKHbBIE HEOPTaHUIECKHE BEIIECTBA 110 COCTaBY HAa OKCH/IBL,
OCHOBaHUs, KACJIOThI U COJIM; OCHOBAHUS, KUCJIOTHI U COJIA II0 PACTBOPUMOCTH B BOJIE;
KHCJIOTBI 10 OCHOBHOCTH U COJIEP’KAHUIO KHCIIOPO/Ia;

OIpEAEIATh IPUHAUIEKHOCTh HEOPraHMYECKHUX BEIIECTB K OHOMY M3 H3Y4YEHHBIX KJIACCOB
(oxcH b, I€Ty4re BOJOPOAHbIE COCTUHEHNUS, OCHOBAHUS, KUCIIOTHI, COJIM) 1O GOpMYIIE;
ONMCHIBATh CBOMCTBA OT/EIbHBIX MPEACTABUTENCH OKCUIOB (Ha IPUMEpPE BOJIBI,
YIJIEKUCIIOTO Ta3a, HeralIeHOW U3BECTH ), JIETYYHX BOJIOPOAHBIX COSTMHEHHM (Ha IpuMepe
XJIOPOBOZIOPOJa U aMMMAaKa), OCHOBAaHUH (Ha MpUMepe T'MIPOKCUI0B HATpUs, Kallus 1
KaJIbIHs ), KUCIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U coslel (Ha puMepe XJIopuaa HaTpus,
kapOoHaTa Kajblus, pocdara KaibLus);

OTIPEEIATh BAJIEHTHOCTh U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBIIATH (DOPMYJIbl OKCHI0OB, OCHOBAHUI, KUCIIOT U COJIEH 10 BAJIEHTHOCTSIM U CTEIIEHSAM
OKHCJICHHUS JIEMEHTOB, a TaKXe 3apsaM HOHOB, YKa3aHHbBIM B TaOJIHIlE paCTBOPUMOCTHU
KHCJIOT, OCHOBAHMI U COJIEH;

COCTAaBJIATh HAa3BaHUS OKCH/I0B, OCHOBAaHUH, KUCIIOT U COJIEH; CPaBHUBAThH BAJIECHTHOCTb U
CTENEeHb OKUCIICHUS; OKCU/Ibl, OCHOBAHUS, KUCIIOTHI U COJIM 110 COCTaBY;

UCIIOJIb30BaTh TaOIMIly PACTBOPUMOCTH JIJIsl ONPE/IETICHUs PACTBOPUMOCTH BELIECTB;
yCTaHABJIMBATh T€HETUUECKYIO CBS3b MEXAY OKCHJIOM U TMJIPO-KCUJIOM U HA000pOT;
MPUYMHHO-CJIE/ICTBEHHBIE CBSA3H MEXAY CTPOEHUEM aToMa, XUMUYECKOU CBSA3BIO U TUTIOM
KPUCTAJNINYECKON PEUIETKH XUMUYECKNUX COEANHEHNH;

XapaKTepU30BaTh aTOMHbIE, MOJIEKYIIIPHbIE, HOHHbIE METAJUINYECKHE KPUCTAIIINYECKUE
pEeIIeTKH; Cpely pacTBOpa C MOMOUIbIO HiKaibl pH;

IIPUBOAMTH IPUMEPHI BELECTB C PA3HBIMU TUIIAMU KPUCTAININYECKON PELIETKHY;
IPOBOANTH HAOJIOAECHUS 32 CBOMCTBAMH BELIECTB U SBICHUAMH, IPOUCXOAALIIMHU C
BEIIECTBAMUY;

coOroarh MpaBuiia TEXHUKHU 0€30IaCHOCTHU IPU IPOBEACHUH HAOIOAEHNN U OIBITOB;
HCCJIEZIOBATh CPEAy PAcTBOPA C OMOIIBIO MH/IMKATOPOB; SKCIIEPUMEHTAIIBHO Pa3InyaTh
KHCJIOTBI U LIEJIOUH, MOJIb3YSCh MHANKATOPaMHU;

MCIIOJIb30BATh MPH PEIICHNN PACYETHBIX 3a/1a4 MOHSTHSI «MaccoBasi JA0JIsI 2JIEMEHTa B



BEIIECTBEY, «MACCOBAsI IOJII PACTBOPEHHOTO BEILIECTBa», «OOBEMHAs OIS Ta3000pa3HOTo
BEIICCTBAY;

® [IPOBOJUTH PACUETHI C UCIIOIH30BAHUEM MTOHSATUN «MACCOBAsI J10JIsI JIEMEHTA B BEILIECTBE,
«MaccoBas JIOJIsl paCTBOPEHHOTO BEIIECTBAY», «00BEMHAs JI0JISI Ta3000pa3HOTO BEIICCTBAY.

MertanpeaMeTHbIe pe3ynbTaThl 00yueHUS
VYyamuiicst 10JIKEH YMETh:

® COCTaBJISATh HA OCHOBE TEKCTA TAOIUIIBI, B TOM YKCIIe ¢ npuMenenuem cpeacts UKT;

® 110]] PYKOBOZICTBOM YUHUTESI IPOBOAUTH OIOCPEI0BAHHOE HAOIIOICHUE

® T10]] PyKOBOJICTBOM yUHUTENSI OOPMIISITh OTYET, BKIFOYAIOIINN OIMMMCAHNUE YKCTICPUMEHTA, €TO
PE3yIbTaToB, BEIBOJIOB;

® OCYLIECTBIATh MHAYKTUBHOE 000011I€HUE (0T €IMHUYHOIO JOCTOBEPHOIO K 00IIEMY
BEPOSITHOCTHOMY), T. €. OIIPEeIIATh OOLIUE CyLIECTBEHHbIE IPU3HAKU ABYX U OoJjee
00BEKTOB U (PUKCHPOBATH UX B (POPME TOHATHS WIH CYXKJICHUS;

® OCYLIECTBIATH JIeAYKTUBHOE 000011eHNE (TI0ABEACHNE €AMHUYHOIO IOCTOBEPHOIO MO/
o0111ee 10CTOBEPHOE), T. €. AKTyaIM3UPOBATh MOHATHE WIN CY)KICHHUE, U OTOXKAECTBIISTD C
HUM COOTBETCTBYIOIIME CYIIECTBEHHBIE IPU3HAKU OJHOTO WK 00Jiee 0OBEKTOB,;

® OIpEIeNATh ACHEKT KJIacCU(pUKaLINY;

® OCYLIECTBIATH KJIACCU(PUKALIUIO;

® 3HATh U UCIOJIH30BATH Pa3IMYHbIE (POPMBI MTPEICTABICHNUS KIIaCCU(DUKAITUH.

Tema 5. UM3menenus, npoucxoasiue ¢ pemecrBamu (1249)

[TonsiTHE ABIEHUI KaK U3MEHEHHM, TPOUCXOIAIINX C BEIIECTBAMHU. SIBIICHUS, CBSI3aHHBIE C
M3MEHEHUEM KPUCTAJUTMYECKOTO CTPOCHUS BEIIECTBA MPH IMTOCTOSTHHOM €T0 COCTaBe, (PU3HUYECKUE
sBieHus. OU3nUecKue SIBICHUS B XUMUW: TUCTUIUIALMSA, KPUCTAJUIM3ALIMS, BEIITAPUBAHUE U
BO3TOHKA BEIIECTB, LIEGHTPU(PYTHPOBAHHE.

SIBnenus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, - XMMUYECKHE peakiuu. [Ipusnaku u
YCJIOBHUS IPOTEKAHUS XUMHUECKUX peakiuid. [lonsaTre 00 3K30- ¥ SHAOTEPMUUYECKUX PEAKIIMSX.
Peaknuy ropeHus Kak 4aCTHBIN CIIydail 3K30TEPMHUYECKUX PEaKIUi, IPOTEKAIOIINX C BBIICICHUEM
CBETA.

3aKoH COXpaHEHUS MacChl BEIIECTB. XMMUYECKHUE ypaBHEHUS. 3HaU€HUE UH/IEKCOB U
ko3¢ ¢urmentoB. CocTaBieHNe ypaBHEHUN XUMUYECKUX PEaKIHi.

PacueTnl 110 XUMUYECKUM YpPaBHCHUAM. Pemenne 3aa4 Ha HaXOXKXACHHUE KOJIMYCCTBA BEIIECCTBA,
MAacchl WM 00beMa MPOIYKTa PEaKIUU MO KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY UCXOIHOTO
BEIICCTBA. PacdeTs! ¢ mcoab30BaHUEM TTOHSITHS «IO0JIsI», KOTraa NCXOAHOE BEUICCTBO JaHO B BUJIC
pacTBOpa € 3aIaHHOM MacCOBOM /10J1€i1 paCTBOPEHHOTO BEIIECTBA HIIM COAEPKUT ONPEIECICHHYIO
JTOJTEO TIPUMECEH.

Peaknuu Pa3JIOKCHUH. ITonsaTue o CKOPOCTU XUMUUCCKUX peaKHHﬁ. KaTaJ'II/BaTOpLI. cDepMeHTH.

PeaKHI/II/I COCIUHCHNA. Karanutumueckue u HeKaTaIUTHUCCKIE pCeaKkuru. O6paTI/IMI)I€ u
HCO6paTI/IMBIC pcaknuu.

Peakuuu 3amenienus. DNEKTPOXUMUYECKUHN Pl HATPSHKEHU METAJIJIOB, €r0 UCIOJIb30BaHUE IS
MIPOTHO3MPOBAaHUS BOZMOXHOCTH NMPOTEKAHUS PEaKLUA MEXAY METaJJIlaMU U pacTBOPAMH KHUCIIOT.
Peakunu BeITECHEHUS OHUX METAIJIOB U3 PACTBOPOB UX COJIEH IPYTUMH METaJIJIaMU.

Peaknuu oOMeHa. Peakuuu HeﬁTpaHHSaHHH. YcenoBus MMPOTCKAHU A peaKI_II/Iﬁ oOMcHa B pacTBOpax no
KOHIIA.

Tunel XuMUYeCKUX peakiui (Mo IPU3HAKY «UUCIIO U COCTAB UCXOIHBIX BEIIECTB U MPOAYKTOB
peaKIm») Ha TPUMEPE CBOMCTB BOJBI. Peakiius pa3noskeHus - SIEKTPOIN3 BOIbI. Peakiim



COEMHEHMS - B3aUMOAEHUCTBHE BOJBI C OKCHJIAMU METAJIJIOB U HeMeTailioB. [lonsTne
«TUIPOKCUABIY. Peakunn 3amenieHyst - B3auMOAECHCTBUE BOJIBI C IEJIOYHBIMU U
IIeJI0YHO3EMENTbHBIMU MeTaiaMu. Peakiiun oOMeHa (Ha npuMepe rupoin3a Cyibhuaa amroMUHAS
1 KapOuaa KaibIlus).

Pacuérnrie 3aJa4u. 1. Beruncienue no XuMU4eCKUM YPaBHCHUAM MACChl UJIU KOJIUYCCTBA
BEIL[ECTBA 110 U3BECTHON MAacce MM KOJMYECTBY BEIIECTBA OTHOTO M3 BCTYMAIOUIUX B PEAKIIHIO
BEIIIECTB WM MPOJYKTOB peakiuu. 2. Beruncnenne macchbl (KOJMYECTBA BEIIECTBA, 00beMa)
IPOIYKTa PEaKLny, ECIIM U3BECTHA Macca UCXOAHOTO BEIIECTBA, COEPIKAIIETO ONPEICICHHYIO
JOJI10 IpuMecei. 3. Boruncinenue Macchl (KOJIM4eCTBa BELIECTBA, 00beMa) MPOIYKTa PEaKLuu, €Clin
M3BECTHA Macca PacTBOPa M MaccoBasi 10JIsl pACTBOPEHHOTO BEIIECTBA.

[IpenMeTHBIC pe3yIbTaThl O0YUICHHS:
VYyauuiicst 10JIKEH YMETh:

° KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKUC PCAKIIUHU 11O YHUCIIY U COCTABY UCXOAHBIX BCUICCTB U
IPOJYKTOB peaKI1K; TEIIOBOMY 3P (PEKTy; HapaBICHNUIO IPOTEKAHUS PEAKLIUHU; YIACTUIO
KaTajn3aropa;

® 1CII0JIb30BATh TAOJIUIYy PACTBOPUMOCTH JUIs ONPEIEJIEHUS] BO3MOKHOCTH NPOTEKaHUS
peakiuii 00MeHa; HMEeKTPOXUMHUUECKUI psAJl HAPsHKEHUH (aKTUBHOCTH) METAJJIOB IS
OMnpeacICHUs BO3MOXKXHOCTH IPOTCKAHM A peaKHI/If/'I MCXKAY MCTaJZIaMH 1 BOOHBIMU
pacTBOpaMH KHCJIOT U COJIeH;

° Ha6JIIO[[aTI) 1 OIIMCBIBATH NPU3HAKU U YCJIOBUA TCUCHUA XUMHUYCCKUX peaxunﬁ, JAcJIaTh
BBIBOJIBI HA OCHOBAHWY aHAJIM3a HAOIIONECHHI 33 SKCIIEPHMEHTOM;

® [IPOBOJIUTH PACUEThI 10 XUMHUECKUM YPABHEHUSAM Ha HAXOXJIEHHE KOJIMYECTBA, MACChI WU
o0beMa NMPOAYKTa peakluy 110 KOJIMYECTBY, MacCe MM 00BEMY HCXOIHOTO BELLECTBA; C
MCIIOJIb30BaHUEM TOHATHUS «I0JIs», KOIJIa HCXOAHOE BEIIECTBO JaHO B BUJE pacTBOpA C
3aJJaHHOM MaccoBOM J0J1el paCTBOPEHHOIO BEIIECTBA WU COJIEPIKUT ONPENIEIEHHYIO JI0MI0
IIPUMECEH.

MertanpeaMeTHble pe3yabTaTbl 00yUeHHsI
VYyammiicst JOKEH YMETh:

® COCTAaBIISITh HA OCHOBE TEKCTA CXEMBI, B TOM uHciie ¢ npuMeHenueM cpeacts UKT;

® CaMOCTOSTEIbHO O(OPMIIATE OTYET, BKIIOYAIOIIUI OMUCAHNE SKCIIEPUMEHTA, €ro
pE3yNbTaTOB, BEIBOJOB;

® JCIOJb30BaTh TAKOW BUJI MBICJIEHHOTO (M1€aIbHOI0) MOJIETUPOBAHUS, KaK 3HAKOBOE
MOJIEIMPOBAaHKE (Ha MPUMEPE YPABHEHUN XUMUYECKUX PEaKIHi);

e paznuuarb 00bEM U CoJlepKaHUe OHATHIH;

® pa3IUyaTh POAOBOE U BUJIOBOE MOHATHS;

® OCYLIECTBIIATh POJOBUOBOE ONPEIEICHNE TOHATHH.

Hemonctpauuu. [Ipumeps! pusndeckux sBieHuil; a) miasneHue napapuxa; 6) iupdysus
JOYUIMCTBIX BELECTB C FOPALIEH JJaMIIOYKN HakanuBaHus. [Ipumepbl XuMU4eCKuX sBICHUN: a)
ropeHue Maruusi; 0) B3auMoJICIICTBHE COJITHON KUCIOTBI C MPaMOPOM UJIU MEJIOM; B) NOJTyYeHHUe
runpokcua meau (11); r) pactBopeHue MoaTy4eHHOTO IHIPOKCHIA B KUCIIOTAX; J) B3aUMOJIeiicTBHe
okcuna menu (II) ¢ cepHol KMCTIOTOM MPU HArPEBAHUU; €) Pa3IoKEHHE NTepMaHraHaTa Kajus; )
B3aUMO/IeiicTBUE pa30aBIeHHBIX KUCIOT C METaJNIaMH.

JlaboparopHsbie onbIThL. 3. CpaBHEHHE CKOPOCTH UCHIAPEHUs BOJBI U CIUPTA IO NCUE3HOBEHUIO UX
Kanesnb Ha GuiIsTpoBasibHOM Oymare. 4. OKUcIeHHe MeIU B TNIAMEHH CIIUPTOBKU WJIM TOPEIIKH. 5.
ITomyTHEHME N3BECTKOBOM BOZIBI OT BBIIBIXaEMOTO YITIEKUCIIOro ra3a. 6. Ilonydenue yriekucnoro
rasa B3aMMOJICIICTBHEM COJIbI U KUCIIOTHI. 7. 3aMerienue Meau B pactBope xiopuaa meau (II)
KEJIE30M.



[Tpaktuyeckas padota Ne 5.IIpu3HaKku XUMHUYECKHUX PEaKIUi.
ITpenmeTrHble pe3yabTaTsl O0y4eHUs:
VYyammiics 1OKEH yMETh:

e oOpamarbcs ¢ 1a00paTopHBIM 000PYIOBaHUEM U HarpeBarelbHbIMU IpUOOpaMu B
COOTBETCTBHUH C MPABWIAMH TEXHUKH 0€30MaCHOCTH;

® BBINOJHATH MPOCTEUIINE TPUEMBI PAOOTHI C Ta0OPATOPHBIM 0OOPYIOBAHUEM:
71a00paTOPHBIM HITATUBOM; CIIMPTOBKOIA;

e Ha0MIO/IaTh 32 CBOMCTBAMU BEILIECTB U SIBJICHUSMU, IPOUCXOASIIIUMHU C BEILIECTBAMU;

® ONUCHIBAaTh XUMUUYECKUH IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POTHOIO)
SI3bIKA U SI3BIKA XUMUU;

e JienaTh BBIBOJBI 10 pe3yJbTaraM MPOBEJECHHOTO IKCIIEPUMEHTA;

® TOTOBUTH PACTBOPHI C ONPEEIIEHHON MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA;

® [IPUTOTOBHUTH PACTBOP U PACCUMTATh MAaCCOBYIO JIOJII0 PACTBOPEHHOTO B HEM BEILIECTBA.

MertanpeaMeTHbIe pe3ynbTaThl 00yueHUS
Yyamuncs 10JKEH YMETh:

CaMOCTOATCIIBHO UCIIOJIb30BAaTh OITIOCPCAOBAHHOC HaOJIroIeHUE.

Tema 6. Teopus MEKTPOIUTHUECCKON JUCCOIMAIIMU M CBOMCTBA KJIACCOB HEOPTaHUYECKUX
coenuHeHUH (22 1)

[TonsiTHE 00 MEKTPOIUTUUECKON IUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI. MexaHu3m
JUCCOLMAIUH JIEKTPOJIUTOB C Pa3IMYHbIM TUIIOM XUMUYECKOH CBs3U. CTENeHb
ANEKTPOINTHYECKON aucconuanyy. CubHbIe U cadble AIEKTPOJIUTHL.

OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOIUTUUECKON nucconnannu. IoHHbIe ypaBHEHUS pEaKIHil.
YcmoBus MPOTEKaHMS peakiini 00MEHa MEKTy AIEKTPOIMTAMH JI0 KOHIA B CBETE HOHHBIX
MpEJCTaBICHUH.

Knaccn@nxaunﬂ HOHOB M UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. Juccoruyanus KUCIOT U X CBOMCTBA B CBETE TEOPUHU
ANEKTPOIUTUYECKON Aucconrauu. MOJIEKYISIpHbIE U MOHHBIEC YPABHEHUS PEAKIIUN KUCIIOT.
B3aumogeiicTBre KMCIOT ¢ MeTaJIaMH. DIEKTPOXUMHUUECKUN Psil HaNPSKEHUI METalIoB.
BzauMopaeicTBre KUCIOT C OKCUIaMH MeTalI0B. B3auMoneicTBie KUCIOT C OCHOBAaHUSIMU -
peakius HeuTpanu3anuu. BzanmosnencTere KUcioT ¢ comsiMu. Vcrionb3oBanue TabIuIbl
PacCTBOPUMOCTH JUISl XapAKTEPUCTUKU XUMUUECKUX CBOWCTB KUCIIOT.

OcHoBanus, ux kinaccudukamus. Jucconuanus OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOJIMTUYECKON Auccolrauu. BzanMonencrBue OCHOBaHUM ¢ KUCIOTAMH, KUCIIOTHBIMU
OKCHUJaMU U cojisiMu. Mcrionb3oBaHue TaOIUIIBI pACTBOPUMOCTH JIJIsI XapaKTEPUCTUKU XUMHUYECKUX
CBOMCTB OCHOBaHMU. Pa3noxeHne HEpaCTBOPUMBIX OCHOBAHMM IIPU HAIPEBAHUH.

Conu, ux xknaccudukaus u JUCCOLMAIIHS PAa3IMUHBIX TUIIOB colieil. CBOMCTBA cOJIeil B CBETE
TEOPHUH DJIEKTPOIUTUYECKON Trucconranuu. BzanmonencTeue coeu ¢ MeTajlslaMy, YCIOBHUS
MIPOTEKAaHMUs ITUX peakiuil. BzanmozaeicTBue conel ¢ KUCJIOTaMU, OCHOBAHUSIMU U COJISIMH.
Hcnons3oBanue TaOIUIIBI PACTBOPUMOCTH TSI XapaKTEPUCTHKU XUMUYECKUX CBOHCTB COJEH.

O0600menue cefeHU 00 OKCHIAX, UX KIACCU(DUKAITIN U XUMHYECKUX CBOMCTBAX.

I'eneTnueckue pAABI METAJIJIOB U HEMETAJIJIOB. I'eneruueckas cBI3b MCKAY KillaCCaMU
HCOPTraHNYCCKHX BCUICCTB

OKHCIUTEITbHO-BOCCTAHOBUTEIIHHEIC pcaKkmuu. OKHUCIIUTENb U BOCCTAHOBUTCIIb, OKUCIICHUC U
BOCCTAaHOBJICHUC.



Peakunu noOHHOTO OOMEHA U OKUCITUTEIHLHO-BOCCTAHOBUTENbHBIC peakiuu. CocTaBleHUE
YpaBHEHUI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJJOM AJIEKTPOHHOr0 OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJJIOB M HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPE/ICTABIICHUM
00 OKHCITUTEILHO-BOCCTAHOBUTENBHBIX TIpolieccax. [IpeameTHbie pe3yabTarsl 00ydeHuUs:

VYyammiics 1OKEH YMETh:

MCII0JIb30BATh IIPU XapaKTEPUCTUKE MTPEBPALLEHUI BEIIECTB MOHATH: «PACTBOPY,
«QIEKTPOJIATHYECKAS] TUCCOLUALIMSY, <«AIEKTPOJIUTHL, «HEAIEKTPOJIUTH», «CTEIICHb
JMCCOLIMALIUNY, «CHIIBHBIE SIIEKTPOIUTBIY, «CJ1a0ble 3JEKTPOIUTHIY, KKaTHOHBI», «AHUOHBD,
«KHCIIOTBI», OCHOBAHUS, «COJIN», KMOHHBIEC PEAKIIUN», KHECOJIC00Pa3yIOIIUe OKCHIBIY,
«C0JIe00pa3yroIne OKCUABLY, «OCHOBHBIE OKCUBIY, «KUCIOTHBIE OKCUJIBD», «CPEIHUE
COJIN», «KUCJIBIE COJIN», KOCHOBHBIE COJIN», KT€HETUYECKUH PSI», COKUCIUTEIBLHO-
BOCCTaHOBHUTEJIbHBIEC PEAKLIUNY, «OKUCIUTEIDY, BOCCTAHOBUTEIDY, OKUCIICHHUE),
«BOCCTaHOBJICHUEY;

OIKCBIBAaTh PACTBOPEHHE KaK (PU3UKO-XMMHUUYECKUI ITpoLecc;

WJUTIOCTPUPOBATh IPUMEPAMU OCHOBHBIE ITOJIOKEHUS TEOPUU DIIEKTPOIUTHYECKON
JMCCOLMALIMY; TeHETUYECKYI0 B3aUMOCBSA3b MEX/y BELIECTBaMU (IIPOCTOE BEILIECTBO —
OKCHJ] — THJIPOKCHUJ — COJIb);

XapaKTepU30BaTh 00LME XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCH/I0B, KHCJIOT,
OCHOBaHUM U COJIEH € NO3ULMI TEOPUHU AIEKTPOIUTHUECKON JUCCOLMALUY; CYLIIHOCTh
AIEKTPOIUTUYECKON JUCCOLMALIUU BEUIECTB ¢ KOBAJICHTHOU ITOJIIPHOM U MOHHOU
XUMHUYECKOH CBS3bI0; CYIIIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIU;

IIPUBOJUTD IIPUMEPHI PEAKIINI, IOATBEPKAAIOIINX XUMHUIECKHUE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHUI U COJIEH; CYIIECTBOBAHUE B3AMMOCBI3H MEXIY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKHUX BEIIECTB;

KJIacCU(UITUPOBATH XUMHUECKUE PEAKIIUH 110 «M3MEHEHHUIO CTETICHEH OKMCIICHUS
AJIEMEHTOB, 00pa3yoIINX pearupyroliue BEHIECTBaY;

COCTAaBJIATh YPABHEHUS IEKTPOIUTHYECKON TUCCOLMALUN KACIIOT, OCHOBAaHUH U COJIEH;
MOJIEKYJISIPHBIE, ITOJIHBIE ¥ COKPALLEHHBIE HOHHBIE YPABHEHMSI PEAKLIUI C y4aCTUEM
AJIEKTPOJIUTOB; YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA, UCIIONb3YsS METO/
ANIEKTPOHHOI0 OaslaHCa; ypaBHEHHs peakifii, COOTBETCTBYIOIIUX MTOCIIEA0BATEIbHOCTH
(«uenoukey) NpeBpalleHnii HEOPraHMYECKHUX BEIIECTB Pa3INYHbIX KJIACCOB;

OIPEIEIATh OKUCIUTEND U BOCCTAHOBUTEIb, OKMCIEHUE U BOCCTAHOBJICHUE B
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINAX;

YCTaHABJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3U: KJIACC BEIIECTBA — XMMHUYECKHE CBOMCTBA
BEIECTBA,

HAOJI0/1aTh U ONHUCHIBATh PEAKIIMY MEXKY JEKTPOIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO
(pPycCcKOro UM pPOJTHOTO) SI3bIKA U A3bIKA XUMUH;

IIPOBOJIUTEH OIBITHI, IIOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB.

MeranpeameTHble pe3ynbTraThl 00yueHHUs

VYyamuiics JOKEH YMETh:

Jlenarb IOMETKH, BBIITACKH, IMTUPOBAHNE TEKCTA;
COCTAaBJIATH JOKJIAL;

COCTAaBIIATh HA OCHOBE TEKCTa rpaduku, B ToM yucie ¢ npuMeHeHueM cpeacts UKT;
BJIa/I€Th TAKUM BHUJIOM U3JIOKEHMSI TEKCTA, KaK PACCYKICHMUE;

UCIIOJIb30BaTh TaKOH BHJI MBICIIEHHOTO (M€abHOT0) MOJCTMPOBaHMs, KaK 3HAKOBOE
MOZIETTUPOBaHKE (Ha IpUMepe YpaBHEHUH peakIuil TUCCOIMAalliU, HOHHBIX YPaBHEHUH
peaxkuui, moxypeakuii OKUCICHUS-BOCCTAHOBICHHUS);

pas3nyaTh KOMIIOHEHTHI JOKa3aTeIbCTBA (T€3HC, apryMEHTHI U (JOPMY J10Ka3aTelbCTBA);



® OCYHICCTBJATH NMPSAMOC HHAYKTUBHOC JOKA3aTCIbCTBO.

JlemoHcTpanyu. McnbplTanue BEMIECTB U UX paCTBOPOB HA AIEKTPOIPOBOIHOCTh. 3aBUCUMOCTh
3IEKTPOIPOBOIHOCTH YKCYCHOM KHUCIJIOTHI OT KOHUEHTpAlMU. B3anmoielicTBre IMHKA C CEPOH,
coJIsTHOM KucioTou, xyopuaom mean (II). [openne marausi.

JlaboparopHsbie onbIThL. 8. Peakmuu, xapakTepHbIe ISl pACTBOPOB KUCIIOT (COJITHOM HITM CEPHOH). 9.
Peakuuu, xapakTepHble 1151 paCTBOPOB 1Ienouel (TuapokcuoB HaTpust uian kanus). 10. [Tonydyenue
U CBOMCTBa HEPACTBOPHUMOI'O OCHOBaHUs, Hanipumep rujpokcuna meau (II). 11. Peakuuu,
XapaKTEepHBIE JJI1 PAaCTBOPOB coelt (Harpumep, s xiuopuaa meau (11)). 12. Peakuun,
XapaKTepHbIE /1711 OCHOBHBIX OKCHJIOB (HAaIIpUMep, U1 OKcuaa Kanblus). 13. Peakiuu,
XapakTepHbIEe IJIs1 KUCIOTHBIX OKCUIIOB (HAIIpUMeEp, [Tl YITIEKHCIIOTO ra3a).

[Ipakruyeckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBAHUMN, OKCH/IOB M COJICH.
[TpakTrueckas padota Ne 7. PerneHue sKCiepuMEHTaIbHBIX 3a]1a4.
[IpenMeTHBIC Pe3yNIBTaThl O0YICHHUS

Yyamuncs 10JKEH YMETh:

e oOpamarbcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM U HArpeBaTeIbHBIMU IPHOOpaMU B
COOTBCTCTBHHU C IMPpaBHUJIAMH TCXHUKHU 6€3OHaCHOCTI/I;

® BBINOJHATH MPOCTEUIITNE TPUEMBI 00paIlleHus C Ia0OPATOPHBIM 000PYIOBAaHUEM:
71a00paTOPHBIM IITATUBOM, CITUPTOBKOIA;

L4 Ha6JHO[[aTI) 3a CBOMCTBaMH BCHICCTB U ABJICHHUAMMU, IIPOUCXOAAIINMH C BEIICCTBAMMU,

® ONUCHIBAaTh XUMUUYECKUH IKCIIEPUMEHT C TTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POIHOTO)
SI3BIKA U SI3BIKA XUMUU;

e JleN1aTh BBIBOBI 110 pe3y/bTaTaM IPOBEIEHHOI0 SKCIEPUMEHTA.
MertanpeaMeTHble pe3yabTaTbl 00yUeHHsI
VYyammiics JOJKEH YMETh:

® OIpEIENATh, UCXOAS U3 yuyeOHOM 3a1a4k, HEOOXOIUMOCTh HETTOCPEACTBEHHOTO U
OTIOCPEZ0BAaHHOTO HAOIOICHMS,
® CaMOCTOSTENBbHO (OPMHUPOBATH IPOrPAMMY SKCIIEPUMEHTA.

TPEBOBAHUA K YPOBHIO ITOAI'OTOBKHM BBIITY CKHUKOB.

BbinmyckHUK HayquTCs:

* ONMMCHIBaTh CBOMCTBA TBépI[I:IX, KHUIAKHUX, Fa3006p33HI>IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IIPpU3HAKH,

® XapaKTCpUu30BaThb BCUICCTBA IO COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb IPUINHHO-
CJICACTBCHHBIC CBA3H MCIKIY JAHHBIMH XAPAKTCPUCTUKAMHU BCIICCTBA,

® paCKpbIBaTh CMBICJT OCHOBHBIX XMMHUYCCKUX MMOHSITHHN «aromM», «KMOJICKYJa», «XUMHUYECKUMN
AJICMCHT», «IIPOCTOC BEUICCTBO», «CJIOKHOC BCIICCTBO», «BAJICHTHOCTL», UCITIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMUH,

° 1/1306pa>1<aTL COoCTaB HpOCTCfII.HPIX BCIICCTB C IIOMOIIBIO XUMHUYCCKHUX (I)OpMyJ'I " CYIIHOCTb
XUMHUYCCKHUX peaKHI/Iﬁ C IIOMOIIBIO XUMHWYCCKHUX ypaBHeHI/II\/’I;

¢ BBIUUCIIATE OTHOCUTCIIbBHYIO MOJICKYIIIPHYIO U MOJISIDHYRO MAaCChbl BEIIECTB, a TAKXKC MAaCCOBYHO
JOJIO XUMHYCCKOI'O 3JIEMCHTA B COCAMHCHUAX OJI OLICHKH HUX HpaKTquCKOﬁ 3HAYMMOCTH,

¢ CpaBHHUBATH 10 COCTABY OKCHUABI, OCHOBAHHA, KUCJIIOTBI, COJIU,

® KHaCCI/I(i)I/IHI/IpOBaTB OKCHAbI U OCHOBAaHMUA 110 CBOI\/’ICTBaM, KHCJIOTBI U COJIM 11O COCTaBY,



* [IOJIb30BATHCS TA0OPATOPHBIM OOOPYIOBAHUEM U XMMUYECKOM MOCYIOH;

* IPOBO/IUTDH HECJIOKHBIE XUMUYECKUE OTIBITH U HAOMIOACHHS 32 U3MEHEHHUSIMU CBOMCTB BEIIIECTB B
Ipolecce UX MpeBpaleHui; COOM0aTh MpaBUiia TEXHUKH 0€30MMaCHOCTH MPU MPOBEICHUN
HaAOJIOICHUH U OIBITOB;

¢ pas3jin4arh SKCIICPUMCEHTAJIbHO KHUCJIOTBI U I_L[éJIO‘-II/I, MOJIB3YsIChb UHAUKATOPAMH,; OCO3HABATh
HCO6XO,Z[I/IMOCTB CO6.]'IIOI[CHI/I$I MEp 0e30IacHOCTH Ipu O6paH_[CHI/II/I C KUCJIO0TaMH M IICJI0YaMHU.

* pacKpbIBaTh CMbIC niepuoandeckoro 3akona J[. 1. Menaeneesa;

* OIUCHIBATh M XapaKTePU30BaTh TAOJUUHYIO (OPMY EPHOANIECCKON CUCTEMbl XUMUYECKHUX
3JIEMEHTOB;

¢ XapaKTepu3oBaTrb COCTAaB aTOMHBIX AACP U paCHPEACICHUE YU CIIa SJICKTPOHOB I10 3JICKTPOHHBIM
CJIOSIM aTOMOB XMUMHUUYCCKUX 3JICMCHTOB MAJIbIX IICPUOIOB HCpHOI[PI‘-ICCKOfI CHUCTCMBI, a TaAKXKC KaJInid
" KaJlbLuA,

* pa3yinyaTh BUJbl XUMHUYECKOM CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJSAPHYIO, KOBAJICHTHYIO
HEMOJIAPHYIO U METAIUIMYECKYIO;

* M300paXkaTh AEKTPOHHO-UOHHBIE (JOPMYIIBI BEIIESCTB, 00PA30BAHHBIX XUMHUYCCKIUMH CBSI3IMU
pa3HOro BUA,;

* BBISBIISITh 3aBUCHMOCTE CBOMCTB BCHICCTB OT CTPOCHUA NX KPUCTATINIMICCKUX peHIéTOKI MOHHBIX,
ATOMHBIX, MOJICKYJISIDHBIX, MCTAJINIMICCKUX

¢ XapaKTCpUu30BaTb XUMHUYCCKHUEC DJICMCHTBI U UX COCANMHCHUA Ha OCHOBEC IMOJIOKCHUA JICMCHTOB B
HepHOHquCKOﬁ CHCTEME U OCOOEHHOCTEHN CTPOCHHA NX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYEHUE NIEPUOIUIECKOIO 3aKOHA U
NEePUOJUUECKON CHCTEeMBbl XUMUYeCKHX 31eMeHToB J[. 1. Menneneesa; * 00bSICHATh CYTh
XUMHAYECKHX MPOIECCOB M UX MPUHIUIHAIBLHOE OTINYNE OT (PH3UUECKUX;

¢ Ha3bIBATh IIPHU3HAKH U YCIIOBUSA IIPOTCKAHUA XUMHUYCCKHUX peaKHHﬁ;

* YCTaHABJIMBATh MIPUHAICKHOCTh XUMHUYECKON PEaKUK K ONpPeACIEHHOMY TUITY TIO OJHOMY H3
KJ1acCU()MKAITMOHHBIX MPU3HAKOB: 1) 10 YKCIIy U COCTaBY UCXO/HBIX BEIIECTB U MPOTYKTOB
peakInu (peakiuu COeIMHEHUS, Pa3JIOKEHHUS, 3aMEIICHHs] 1 00MeHa); 2) 1O BBIACICHUIO WIH
MOMIOLIEHUIO TETUIOTHI (peakuy SK30TePMUUECKUE U FHIOTEPMUYECKHE); 3) IO U3MEHEHHUIO
CTETIEHEeH OKMCIIEHUS] XUMHUYECKUX AIIEMEHTOB (PEAKIINN OKHCIUTEIHHO-BOCCTAHOBUTEIBHEIE);
4) mo oOpariMoCTH Tpoliecca (peakiuu 00paTuMble B HeOOpaTUMBIE);

* COCTaBJIATh YPaBHEHUS JIEKTPOIUTUUECKOMN JUCCOIUAIIMU KUCIIOT, IIeJI0UeH, CoJiei; TOHbIE U
COKpaIlléHHbIE HIOHHBIE YPaBHEHUSI peakiiuii oOMeHa; ypaBHEHHs] OKUCITUTENbHO-
BOCCTAHOBHUTEIILHBIX PEAKITUHL;

* IPOrHO3UPOBATh MPOJYKThl XUMUYECKUX PEeaKLUii o popMysaaM/Ha3BaHUAM HUCXOIHBIX BEIIECTB;
OTIpe/IETATh UCXOAHBIE BelllecTBa M0 (popMysaM/Ha3BaHUSIM MTPOAYKTOB pPEaKIIHH;

¢ COCTABJIATh YPABHCHUA peaKHHﬁ, COOTBCTCTBYHOIIUX ITOCJICAOBATCIIBHOCTU («I_ICHOLIKG»)
npeBpameHHﬁ HCOPraHNMYCCKHX BCIICCTB PA3JIMYHBIX KJIACCOB,

* BBISIBJIATH B MPOIIECCE SKCIEPUMEHTA IPU3HAKH, CBHICTEICTBYIOIIME O TPOTEKAaHUU XUMHUYECKOM
peaknuu;

* [IPUTOTOBJIATH PACTBOPBI € ONPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA;

* ONPENENATh XapaKTeP CPe/bl BOIHBIX PACTBOPOB KUCIIOT U MIETOUEH MO0 U3MEHEHUIO OKPACKH
WHJIUKaTOPOB;

® MPOBOJUTH KAYCCTBCHHBIC PCAKIIUU, ITOATBCPKAAOIINEC HAJIMINE B BOOAHBIX paCTBOPAX BCUICCTB
OTACIbHBIX NOHOB



¢ ONpCACIIATh MPUHAAJICIKHOCTD HCOPraHNUCCKUX BCHICCTB K OJHOMY M3 U3YyYCHHBIX
KJ'IaCCOB/prrIHZ METAJJIbl 1 HEMETAJIJIbI, OKCUJbI, OCHOBaHHA, KMCJIOTHI, COJIH,

* COCTABIISITh (POPMYJIIBI BEIIECTB IO UX HA3BAHUSM;
* OIIPEJEIATH BAJCHTHOCTb U CTEIIEHb OKUCIICHUS JJIEMEHTOB B BEILIECTBAX;

® COCTaBJIATH q)OpMyJIBI HeOpFaHI/IlIeCKI/IX COGI[I/IHGHI/Iﬁ I10 BAJICHTHOCTSM M CTCIICHAM OKUCJICHUA
AJIEMEHTOB, a TAK)KE 3aps/iaM HOHOB, YKa3aHHBIM B TA0JIUIIE PACTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
COJICH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS PU3NYECKUX U XMMHUECKHX CBOMCTB MPOCTHIX BELIECTB
(MeTayIoB M HEMETAIIJIOB) U MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETro
IIEPUOOB;

* Ha3bIBaTh OOIIME XUMHUYECKHUE CBOMCTBA, XapaKTEPHBIE JIJISl TPYII OKCHJIOB: KUCIOTHBIX,
OCHOBHBEIX;

* Ha3bIBaTh OOIIME XUMHUYECKHIE CBOMCTBA, XapaKTEePHBIE IJIST KAXKIOTO U3 KIIACCOB HEOPTAaHUYECKUX
BEIIECTB: KHCJIOT, OCHOBAaHMMH, COJICH;

* IPUBOAUTH IIPUMEPBI PEAKIUH, TOATBEPKIAIOIIMNX XUMUYECKHE CBOWCTBA HEOPTAaHUUECKUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHHUM U COJIEH;

® OIpCACIIATh BEIICCTBO-OKUCIIMTEIIb U BCICCTBO-BOCCTAHOBUTCIIb B OKUCIIUTCIIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIUAX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTEINBHBIN OanaHc (/1 U3yUYEHHBIX PEaKIUii) 1o
IPEUIOKEHHBIM CXeMaM PEeaKIMi;

¢ IIPOBOJUTDH Ha60paT0pHI>I€ OIIBITHI, MOATBCPKAAOIUC XUMHUYCCKUC CBOMCTBAa OCHOBHBIX KJIaCCOB
HCOPraHUYCCKHX BCIICCTB;

BI)IHyCKHI/IK IIOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:
¢ I'paMOTHO o6pa1uaTLc;1 C BCIICCTBaMH B HOBCG,HHCBHOﬁ KHN3HU,

* 0CO3HaBaTh HEOOXOUMOCTh COOTIOICHHMSI MPABHIT HKOJIOTUUECKH O€301MacHOTO MOBEICHHUS B
OKpY’Kalollel MpUupoaHOH Cpere;
®* [IOHUMATh CMBICII U H€O6XOI[I/IMOCTI> CO6J'IIO}1€HI/I$[ npenanaHHﬁ, Hpe)maraeMbe B I/IHCTPYKIII/U[X

110 UCIIOJIb30BAaHUIO JICKApPCTB, CPCACTB OBITOBOM XMMUU U Aap.;

* HCTOJIL30BaTh MPHUOOPETEHHBIEC KIIFOUEBhIE KOMIIETEHTHOCTH TP BHITIOJTHEHUHT
HCCJIEIOBATENbCKUX MTPOEKTOB MO M3YUEHHUIO CBOICTB, CIIOCOOOB MOTYYESHHS U pacliO3HABAHUS
BEIIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD, UCITIOJIb3Ys CPEICTBA YCTHOM U MMCbMEHHOMN
KOMMYHHKAIUH MpU paboTe C TEKCTaMU y4eOHHUKA U JOTIOJHUTEIBHON JIUTEPATypOil, CIPaBOYHBIMU
TabJIUIIAMU, IPOSBIISITh TOTOBHOCTh K YBOKEHHIO MHOM TOUKH 3peHHS MPU 00CYKACHUU
PE3ybTAaTOB BHIIOJHEHHON PadOThI;

* 00BEKTHBHO OLIEHUBATh MH(OPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOLECCax, KPUTHIECKU
OTHOCHUTHCS K TICEBIOHAYYHOI MHOpMaLIUU, HETOOPOCOBECTHOM peKiiaMe, Kacarolencs
HCIIOJIb30BaHMS Pa3IMYHbBIX BELIECTB.

¢ OCO3HaBaThb 3HAYCHUC TCOPECTUICCKUX 3HAHWI JJIA HpaKTquCKOﬁ JCATCIIbHOCTH YCIIOBCKA,
¢ OIMHUCBIBATH U3YUCHHBIC 00BEKTHI KaK CHUCTCMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHAJIN34,

* IPUMCHATH 3HAHUSA O 3aKOHOMECPHOCTAX HGpHO}IH‘—ICCKOﬁ CHCTEMBI XUMHWYCCKUX IJICMCHTOB AJIA
00BSICHEHHUS U OpCABUACHUA CBOMCTB KOHKPCTHBIX BCHICCTB,

* pa3BUBaTh UHGOPMAIIMOHHYIO KOMIIETEHTHOCTh OCPEICTBOM YIIIYOJIEHHS 3HAHUI 00 ucTopun



CTaHOBJICHUS] XUMHUUYECKON HAyKH, €€ OCHOBHBIX NOHATHM, IEPUOJUYECKOTO 3aKOHA KaK OJTHOTO U3
BOKHEHIIINX 3aKOHOB MPUPOJBI, & TAKKE O COBPEMEHHBIX JOCTHKECHUSIX HAYKH U TEXHUKH.

* COCTABJIATH MOJIEKY/SIPHBIC U MOJTHbIC HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOUTH IPUMEPHI PEAKLIMMI, TOATBEPKIAIOIINX CYLIECTBOBAHUE B3AUMOCBSI3H MEXKITY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKHUX BEIIECTB;

* IPOrHO3UPOBATH PE3YIBTAThl BO3ACHCTBUS Pa3IMUHBIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHMYECKOU peakLnu;

* IPOrHO3UPOBATH PE3YIBTAThI BO3ACUCTBUS Pa3IMYHBIX (PAKTOPOB HA CMEUICHUE XUMUYECKOTO
paBHOBECHS.

¢ IPOrHO3UPOBATH XUMUUCCKUC CBOICTBa BCHICCTB HAa OCHOBC UX COCTaBa U CTPOCHMU,

* MPOTHO3UPOBATH CITIOCOOHOCTD BEIIECTBA MPOSBIATH OKUCIUTEIBHBIC UM BOCCTAHOBUTEIHHBIC
CBOICTBA C y4ETOM CTEIIEHEH OKHUCIICHUSI 3JIEMEHTOB, BXOJISIIUX B €TI0 COCTAaB;

¢ BbIBJIATE CyIIIECTBOBAHUC T€HETUYECKOM B3aMOCBSI3U MCKAY BCUICCTBAMU B PAAY: IIPOCTOC
BCIICCTBO — OKCHUJ — I'MAPOKCHU[] — COJIb,

¢ OpraHru30BbIBATh, IPOBOAUTH YHCHHUYCCKUC IIPOCKTHI 10 UCCIICAOBAHUIO CBOICTB BCIICCTB,
HMCIOIIUX BAKHOC IMPAKTHUYCCKOC 3HAYCHUC.

Kanennapuo — remarndeckoe rianupoBanue no xumuu no nporpamme O.C.I'aGpuensna

(2 gaca B HezeIIO, BCETO 68 YacoB)

Jara
Ne Kon-Bo
Hassanue teMbl ypoka HPOBCACHUA IIpumeuanue
/o 4acoB
«a» «0»
Tema 1. Beenenue (69)
1 BBoansiit uncTpykTaxk no Th npu padore B lq
kabuHete xumun. [Ipenmer xumuu. Bemectsa.
2 IIpeBpamenus BeuecTs. Poas XuMun B :KU3HU 14

YCJIOBCKA.

[Tpaktuueckas padora Nel. «IIpuémbl
3 oOpameHus ¢ 1abopatopHbIM 000OpynoBaHUEeM» 14

HNuctpykrax Th
[lepnonuueckas cucreMa XUMHUECKUX 3JIEMEHTOB

4 JI.W. Menaeneena. 3Haku XUMHUYECKHUX 1a
AIIEMEHTOB.

5 Xumuyeckue popmyibl. OTHOCUTETbHAS aTOMHAs 14
U MOJIEKYJISIpHas Macca.

5 [TpakTrueckas pabota No2. «Habmronenue 3a 14
ropsimen ceedoin» MucTpykrax Th

Tema 2. ATOMBI XUMHYECKHUX JIEMEHTOB. (749)
OcHoBHBIE CBEIEHUS O CTpOoeHUH aToMoB. CocTaB 14
aToMoB. M30TOTMBI.

8 CrpoeHue 3IEKTPOHHBIX 000JI0YCK aTOMOB. lqa

9 HNousl. MorHas xuMuyeckasi CBA3b. la



10
11

12

13

KoBaneHTHas CBA3L.
Meramumnueckass XUMHYECKas CBA3b.

O060011IeHNE U CUCTEMATU3ALUS 3HAHUH 110 TEME:
«ATOMBI XUMHAYECKUX DIIEMEHTOB)

KontpomnpHas padora Nel o teme: «ATOMBI
XUMHYECKHUX AJIEMEHTOB)

Tema 3. [IpocThie BemiecTBa.

14
15
16
17

18

Ne

ITpocTeie BeliecTBa-METAILIBL.

ITpocTeie BelecTBa ~-HEMETAIUIBL. AJUIOTPOIUSL.
KonuuectBo BemecTa. Monb. MosisipHas macca.
MosnsipHbIif 00bEM Tra3oB.

Pemenue 3anaq mo temam: «MossipHBI 00beM
rasoB, KOJUYECTBO BEIECTBAY.

n/n Ha3Banwue TeMbl YpOKa

Tema 4. CoequHEHNE XUMAYECKUX DIIEMEHTOB.

19
20

21
22
23
24

25

26
27
28
29
30

31

32

33

34

CreneHb OKHUCIICHHUS.

Baxneitmue kiiaccbl OMHAPHBIX COCTUHEHUMN.
Oxkcuppl.

OcHoBaHU4.

KucnoTsr.

Comu.

Cocrasienne GopMys COJICH.

O06001IEHNE ¥ cUCTEMATU3aLMs 3HAHUH 110 TEME
«Baxneiimme k1accbl OMHAPHBIX COSAMHEHUI)

AMop@dHbBIE ¥ KPUCTAJUIMYECKHUE BELIECTBA.
Kpucrannnueckue pemieTku.

YucTele BeleCTBAa U CMECH.

ITpakTuyeckas padora Ne3. «AHanu3 MOYBBI U
Bonb» MHCTpyKTax Th

Maccosas J0JIs1 KOMIIOHCHTOB B CMECH.

Penrenue 3aga4 Ha HaX0XKASHHUE MAaCCOBOM JOIH
KOMIIOHCHTOB CMCCH.

Pemenue 3aa4 Ha HaX0Xk/I€HUE MacCOBOM 10511
KOMITOHEHTOB PacTBOpA.

[Tpaktuueckas padora Ned. «IIpurorosnenue
pacTBopa caxapa ¢ 3aIaHHOM MacCOBOU JT0JIEei
pacTBOpeHHOro Beuecrsay MucTpykrax Th
O00011eHNe U CUCTEMATHU3AINA 3HAHW 110 TEME:
«CoeuHEeHNs! XUMUYECKUX DJIEMEHTOBY.

KonTposnbshas pabora Ne2. o teme:
«COGJZ{I/IHeHI/ISI XUMHUYCCKUX JJIEMEHTOB)).

Tewma 5. M3MeHeHus1, NpOUCXOIAIINE C BEIIECTBAMM.

35

du3nueckue SBICHUS B XUMHUH.

lu

lu

lu

I

(59)
1u
1u
1u

lu
lu

Jara

Kour-Bo [POBEIEHUS

4acoB
«O»

«an»
(164)
1y

lu

lu
lu
lu

lu

la

lua
lua
lua
1g

la

la

la

L

L

(129)
1

IIpumeuanue



36 Xwumuueckue siBIeHUS. XUMHUECKHUE PEAKIUH.

3aKoH COXpaHCHU MACChI BCIICCTBA.

37
XUMHYECKUE ypaBHEHUSI.

38 PacuéTpl 10 XUMHUYECKHM yPaBHEHHSM.

39

Pemienue pacueTHpIX 3a7a4 110 YpaBHEHHIO
peakiuu.

Pemienune pacyeTHbIX 3a/1a4 Ha BBIYUCIICHUE
Macchl IPOAYKTa PEAKIUH.

40

41 Twunbl XUMHYECKUX PEAKITUH.

Tunbl XUMUYECKUX PEaKIuii Ha MPUMEPE CBOICTB
BOJIBI.

42

43 CxopocTh XUMHYECKUX peakuuil. Katanuszaropsl.

[Tpaktudeckas padora Ne5.
44  « [Tpu3Haku XUMHUYECKHUX peakiuii» MHCTpyKTax
Tb

O0001IEHHE U CUCTEMATU3ALUS 3HAHUM 10 TEME

45
((I/I3M6H€HI/IH, IMPOUCXOAAIHUEC C BEIICCTBAMU ).

KontponpsHas pabora Ne3. o teme «3menenus,
MIPOUCXOSIINE C BEIIECTBAMMIY.

46

Ne

Hazssanue tembl ypoka
/o yp

Tema 6. PactBopenue. PactBopsl. CBoiicTBa
PacTBOPOB IEKTPOIUTOB.
OKHUCIIUTENEHO — BOCCTAHOBUTEIIBHBIE PEAKIIH

PacTBopeHue kak pU3NKO — XUMUYECKUIA
47 mnponecc. Tunsl pactBopos. [ToBropHbIi
UHCTpyKTax 1o T.b.

48 DOnextponutudeckas auccoruanus (/1)
49 Ocnosuble nonoxenus Teopuu D1, (TD)
50 WonHble ypaBHEHHUS peaKkIui

Ycnosus MPOTCKAaHUA XUMHUUYCCKUX peaKuHﬁ
MCKAY paCTBOpaMU 3JICKTPOJIUTOB O KOHIIA

51

52 Kwucnotsl, ux KIaccu(uKaIus.

53 CaoiicTBa KUCIIOT.

54 OcHoBaHUS, UX KJIacCUPUKAIIHS.

55 CsolicTBa OCHOBaHMIA.

56 Oxcubl, X K1accu(UKamys U CBOMCTBA.
57 Comnun, ux cBOMCTBA.

I'eneTnueckas CBA3b MCXKAY KilaCCaMUn
HEOPTaHNYCCKUX COC}IHHGHI/Iﬁ.

58

[TpakTrueckas pabora Ne6. «CBoMCTBa KUCIOT

59 . .
OCHOBaHUU, OKCUAOB U conen». Mucrpykrax Th

O00011eHNe U CUCTEMATHU3AINA 3HaHU 110 TEME:

60
«PacTBOpeHME U PaCTBOPBI».
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61
62
63

64

65

66

67
68

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIE pCakunuun

(OBP).
Cocrasnenue 31exkTpoHHoro 6ananca B OBP.

CBolicTBa IMPOCTHIX U CJIOXKHBIX BCUICCTB B CBCTC

TDI1 u OBP

[IpakTruueckas padora No7. Permenue
IKCIIEPUMEHTAIBHBIX 33134 110 TeME:
«OBP» Unctpykrax Th

O06o0011eHne u cucTeMaTu3anus 3HaHui 1o TeMe
«PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB

3JIEKTPOJIUTOB, HOHHBIE ypaBHEeHUs, OBP».

Urorosast kouTposibHas padota Ned 3a kypc
XMMHH 8 Kjacca

AHaJIM3 UTOTOBOM KOHTPOJIBHOU PaOOTHI.
[TopTpeTHas ranepest BETUKUX XUMUKOB

Hoypquoe IJIAHUPOBAHHUC 110 XUMHH, 8 KJ1acc,

(2uaca B Hegento, Bcero 68 yacor), YMK O. C. I'abpuensna

Ne ypokamo  ypoka

No

npea-MeTy 8(0)

TEME

Tema 1. BBenenue B xumuto (6 4acoB)

6

Tema 2. ATOMBI XUMHYECKHUX JIEMEHTOB (7 4acoB)

7

BBonusiii uHCTpYKTaX 1o Th npu pabote B

1 kabunere xumuu. [Ipeamer xumuu.
Bemecrna.
9 [IpeBpamienus Bemects. Pons xumuu B

KH3HHU YCIIOBCKA.

[Tpaktuueckue padotsi: Nel. «[Ipuémbl
3 oOpartieHus ¢ 1a00paTopHbIM

o0opyoBaHUEM»

[Tepuognyeckas cucrema XMMUYECKUX
4 anemenToB /.M. MenneneeBa. 3Haku

XHUMHUYCCKHUX DJICMCHTOB.

I

lu

lu

lu
lu

ConeprkaHue IporpaMMHOTO MaTepuania

Xumunyeckue popmynbl. OTHOCUTENbHAS

aTOMHag U MOJICKYJIIpHasd Macca.

6 [Tpaktuyeckue padotel: Ne2. «Habmronenue

3a ropsIen CBE40n»

1
N30To1B!

2 CTpOeHI/IC QJICKTPOHHBIX 000JI04EK aTOMOB.

3 HNonrl. MonHasg xuMuueckast CBI3b.

OcHoBHBIC CBCACHUA O CTPOCHUU aTOMOB.

Konu-uectBo
4a-COB

Hara IloBTOpenue

duznueckue
CBOIICTBa,
¢duznueckoe Ten
duznyeckue
CBOICTBa

Atom

Haumenbiiee
oO1iee KpaTHoe,
aToMm, MOJIeKyJa

Atom. CtpoeHut
Aqpa aroMa

OnextpoH llepn
I'pynna



10
11

12

13

7

KoBanentHas cB43b.

Meramndeckass XUMHUUYECKas CBS3b.

O0001IeHrEe U cUcTEMAaTU3alUs 3HaHUH 110
TEME: «ATOMBI XUMHUUYECKUX DIIEMEHTOBY

KontponwsHas padora Nel mo Teme: « ATOMBI

XHUMHUYCCKUX DJIEMCHTOB»

Tema 3. IIpocteie BemecTBa (5 yacoB)

14

15

16

17

18

1

HpOCTHe BCIICCTBA-METAJLJIbI.

IIpocTble BelecTBa-HEMETAIIIBI.
Annorponus.

KommuectBo Bemecrsa. Moub. MossipHas
Mmacca.

MounsipHbIi 00bEM ra3oB.

Pemenue 3ama4d no TeMam: «MOJ’IHpHHﬁ
00BeEM Ta30B, KOJIMYCCTBO BCIICCTBA.

Tema 4. CoennHeHNs XUMHUECKHX dI1eMeHTOB (16 "acoB)

19
20

21
22
23
24

25

26

27

28

1

o Ok WD

10

CreneHb OKUCICHUS.

Baxkueiime knaccel OMHAPHBIX COETUHEHUH.

OKCHUIBIL.

OcHoBaHuA.

Kucnotsr

Comn

Cocrapnenue popmyil CONeH.

O00011IeH1E U CUCTEMATU3AlIUS 3HAHUI 10
TeMe «BakHelme kiaccbl OMHApHBIX
COCJTMHCHUI

AMop(HBIE U KpUCTaNINYECKHE BEIIECTBA.
Tune! KpUCTAIUIMUECKUX PELIETOK

YucTele BelecTBa 1 CMECH.

[TpakTrueckas padota Ne3. «AHaJINU3 TTOYBHI U

Bonb» MHCTpyKTaxk Th

N e

1

duznueckue
CBOIiCTBa

dusnueckue
CBOIICTBa

OTHOCHUTEIbHAS
aroMHas U
MOJIEKYIIsIpHast
MacChI

KonnuectBo
BEIIECTBA

KomnuecTBo
BEIICCTBA,
MOJISIpHAsT MacCe
MOJISIpHBIN 00be
IIOCTOSHHAS
ABoraapo

Atom. Monexyn
dusndeckoe Tel
duznueckue
CBOICTBA

Cwmecu. Hucteie
BEIIECTBA



29 11
30,31 12,13
32 14
33 15
34 16

MaccoBas J0JIs1 KOMIIOHCHTOB B CMCCH.

Pemrenne 3aJa4 Ha HaXOXJICHUC MacCOBOM
J0JIM KOMIIOHCHTOB CMCCH.

[IpakTuueckas padota Ned. «IIpuroroBieHue
pacTBopa caxapa ¢ 3aJaHHOI MaccoBoi gonei 1
pactBopeHHoro BeuiectBa» Mucrpykrax Th

O00011IeHrEe U cUcTEMAaTU3alUs 3HaHU 110
teMe: «CoenMHEHNST XUMAYECKAX
SIIEMEHTOBY.

KonTponbhas pabora Ne 2 o reme
«CoenrHEeHNs] XUMUYECKUX JIEMEHTOBY

Tema 5. I3menenus, mpoucxosinue ¢ BemectsaMu (12 gacon)

35 1
36 2
37 3

38,39,40 4,5,6

41,42 7,8
43 9
44 8
45 9
46 10

dusznyeckue ABICHUS B XUMUU.

XHUMHUYECKHE IBIEHUSI. XUMUUYECKUE
peaKuuH.

3aKOH COXpaHEHMs MAacChl BELLECTBA.
XHWMHUYECKUE YPABHEHUS.

PacyéTpl 10 XMMUYECKUM YPaBHEHUSM.

THmpl XUMHYECKUX peaKuHﬁ.

CKOpOCTh XUMHUECKUX PEAKIIUH.
Karanuzaropsl.

[IpaxTiueckast padora NeS.
« IIpr3Haku XMMHYECKUX
peakuuin» MucTpykrax Th

O0001IeHrE U cUCTEMATHU3allUs 3HaHUH 110
TEMEC «HSM@HGHI/I?{, Hponcxonsmme C
BELLECTBAMU.

Kontponbshas padora Ne3. mo teme
«M3MeHeHMs, TPOUCXOIAIINE C
BEIIIECTBAMI.

Cwmecu. Hucteie
BELIECTBA

Croco0s!
paszencHus CMe

KomnuectBo
BEIIIECTBA.
MousspHas mMace
MounsipHBbIi 005

Peaknnu
pa3JIOKEHHS,
COEIMHEHNS,
o0OMeHa, 3aMelIIe

Tema 6. Teopml 3HCKTpOHHTH‘{CCKOf/'I JHUCCOIIMAIINM 1 CBOMCTBA KJIacCOB HCOPTraHNYCCKUX COE€IUHEHUI (19 Hacc

47 1

48,49 2,3

PacTBopenue kak (pU3MKO — XUMHUECKHMA
npouecc. Tumnsl pactBopos. I1oBTOpHBINM
nHCTpyKTax no T.b.

DnexTponutudeckas aucconuanus (3/]) u

teopus I/

HNonnas cBs3b.
KoBanentuas
HETOJISIpHas U
MOJISIpHAs CBS3b.
Honnr

Kucaora



50

o1

52-53
54-55
56
57

58

59

60

61,62

63

64

65

66

67,68

13

14

15,16

17

18

19

20

21,22

HoHHbIe ypaBHEHHUs peak Uil

VYcnoBus NPOTEKaHUS XUMHUECKUX peaKIfi
MEX/y PAaCTBOPAMHU IEKTPOJIIUTOB 10 KOHIA

Kucnotsl B cBete TOJ],

OcnoBanus B cBete TOJ],

Oxkcuibl, UX Kiaccu(UKaIus U CBONCTBA.
Conu, uX CBOMCTBA.

['eneTnueckas cBsI3b MEXIy Kilaccamu
HEOPraHUYECKUX COCTUHEHHI.
[IpakTrueckas padota Ne6. «CBoiicTBa
KHCJIOT, OCHOBaHMI, OKCHJIOB U
coueit». Muctpykrax Th

O00011IeH1E U CUCTEMATU3AlUS 3HAHUI 10
teme: «PacTBopeHue u pacTBOPHI.

OKXHCIINTEIIFHO-BOCCTAHOBUTEIIHLHBIE peaKnuu

(OBP).

CBoiicTBa MPOCTHIX U CIOKHBIX BELIECTB B
ceere TOJ] u OBP

[IpakTnueckast pabora Ne7. Pemienue
HKCIEPUMEHTAIbHBIX 33/1a4 [0 TEME:
«OBP» Unctpykrax Th

O0o01IeHNEe U cucTeMaTH3alys 3HaHUH 110
teMe «PactBopenue. PactBopsl. CBolicTBa
PacTBOPOB ANIEKTPOJIUTOB, HOHHBIE
ypaBHeHus1, OBP».

Wrorosas koHTponbHas padota Ned 3a kypc
XUMHU & Kiracca

AHanM3 UTOrOBOM KOHTPOJIBHOU PabOTHI.
[TopTpeTHas ranepes BENTUKUX XUMHUKOB.
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