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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma y4eOHOTO Kypca 1Mo XUMHH IS 8 Kiacca pa3paboTaHa Ha OCHOBE, IPUMEPHOM
MPOrpaMMbI OCHOBHOTO OOIIeT0 00pa3oBaHUs MO XUMUHU (0a30BbI ypOBEHB) U aBTOPCKOM MPOTpaMMBbl
O.C. I'adpuensna (I'abpuensu O.C. nporpamma Kypca xumun i 8-11 kimaccoB o011eo00pa3oBaTeIbHBIX
yupexaenuit M: IIpocsemenue,2022r).

IIporpamMmMa paccuntana Ha 68 4vacoB (2 yaca B Hezenro). JlaHHasg mporpamMma KOHKPETU3HPYET
coJiep>KaHue CTaHJapTa, 1aéT pacrpeaeneHne yaeOHbIX YacoB MO pa3zesiaM Kypca, OCIeI0BaTeIbHOCTh
M3YYCHHSI TEeM M DPAa3leNoB C y4ETOM MEXKIPEAMETHBIX M TPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX OCOOEHHOCTEH yUyaIuxcs.

XuMus, KaKk OfHa M3 OCHOBOIIOJIATAIONINX O0JacTeil eCTECTBO3HAHMS, SBIISACTCS HEOTHEMIEMOMN
4acThI0 00pa30BaHUs MIKOJHLHUKOB. KaKIbIil 4eloBeK KUBET B MHUPE BEIIECTB, MOITOMY OH JIOJDKEH
UMETh OCHOBBI ()yH/IaMEHTAIbHBIX 3HAHUHN MO0 XUMHUU (XUMHUYECKasi CHMBOJIMKA, XUMHUYECKUE TIOHSATHUS,
(haKThl, OCHOBHBIC 3aKOHBI M TEOPHUH ), TO3BOJISIOIINE BEIPA0OOTATH MPECTABICHHUS O COCTaBE BEIIECTB, UX
CTPOCHHH, MTPEBPALICHUX, TPAKTHYECKOM HCIIOIH30BAHHH, & TAKXKE 00 ONTAaCHOCTH, KOTOPYIO OHH MOTYT
NpeACTaBIATh. M3ydas XuMMHIO, ydyalluecss Y3HAlOT O MAaTEepUaJbHOM €JIMHCTBE BCEX BEIIECTB
OKpY’KaIOIIero MUpa, 00yCIOBICHHOCTH CBOMCTB BEIIECTB UX COCTABOM U CTPOEHUEM, TI03HABAEMOCTH U
NPEJICKa3yeMOCTH XUMHUECKUX SIBICHUH. 3yueHue CBOMCTB BEIECTB U UX MPEBPAILEHHH CTIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBINUICHHS, a TpaKTUYecKas padoTa ¢ BemecTBaMu (JlabopaTOpPHBIC OMBITHI) —
TPYIOIIO0HI0, aKKYPAaTHOCTH U coOpaHHOCTH. Ha nmpumepe XuMuH yJanyecs moay4yaroT IpeCTaBICHUs
0 METOJaX MO3HaHMs, XapaKTEPHBIX JIJIsl ECTECTBEHHBIX HAYK (SKCIEPUMEHTAIIBHOM U TEOPETUUECKOM).

Hean u3ydyenust XuMuu B 8 Kiiacce:

* OCBOCHHE BaXHCHINIUX 3HAHWNA OO0 OCHOBHBIX MMOHATHSX M 3aKOHAX XUMHUHU, XUMHYECKON
CUMBOJIUKE;

* OBJAJICHUE YMEHUSIMH HAOIIOIaTh XUMUYECKUE SIBICHHUS, TPOBOAUTH XUMHUECKHI SKCIIEPHUMEHT,
MIPOU3BOUTH PACUECTH HA OCHOBE XUMHUYECKHX (DOPMYJI BEIIECTB M YPABHCHHUI XUMHUECKHUX PEaKIIHii;

* pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB W HMHTEJUICKTYAIbHBIX CIOCOOHOCTEH B Ipoliecce
MPOBEJICHUS] XUMHUECKOTO IKCIIEPUMEHTA, CAMOCTOSATEIIHHOTO MPUOOPETEHUSI 3HAHUIA B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMUA TOTPEOHOCTSIMU;

* BOCIUTAaHUE OTHONIICHHWS K XUMHUU KaK K OJHOMY H3 (yHIAMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M AIEMEHTY O0IEeYeTIOBEYECKON KYIbTYPHI;

* MPUMEHEHHE MONYYCHHBIX 3HAHUN M YMEHUH i1 O€30MacHOr0 HCIIOJIb30BAHUS BEIIECTB U
MaTepuaaoB B OBITY, CEIbCKOM XO3SIMICTBE M Ha IMPOU3BOJICTBE, PEIICHUS MPAKTUYCCKUX 3a7ad B
MOBCETHEBHON JKW3HM, NPEIYyNPEKJICHUS SBJICHUN, HAHOCSIIMX Bpel 3J0POBBIO YEIOBEKA U
OKpY>Karollen cpee.

3agaun:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XUMUWU;

2. BocnHThIBaTH OOIICUEIOBEYECKYIO KYIBTYPY;

3. Yuuth HaOIOIaTh, MPUMEHSTH TOJTYYCHHBIC 3HAHUS Ha MPAKTHKE.

JINYHOCTHBIMM Pe3yJIbTATAMHU HU3yUYCHHUS MpeaMeTa « XUMUs» B 8 Kiacce SBISIOTCS CIEIYIOUIUe
YMEHUS:

® OCO3HABaTh €JUHCTBO U LEJIOCTHOCTh OKPYKAIOLIEr0 MUPA, BO3MOKHOCTHU €r0 M03HAaBaEMOCTHU U
O00BSICHUMOCTH Ha OCHOBE JIOCTIKEHUHN HAYKH,

® TIOCTENEHHO BBICTPAaUBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHE: OCO3HABATh NOTPEOHOCTH U
TOTOBHOCTBh K CAaMOOOPa30BaHUIO, B TOM UKCIIE U B pAMKaX CAMOCTOSATEIBHOU AESITETLHOCTH BHE IIKOJIBI;

® OIICHUBATH XKMU3HEHHBIC CUTYAIlMHM C TOYKH 3pEHHS 0€30MacHOTr0 o0pasa >KM3HH U COXpaHCHHS
310POBBS;

® OLICHUBATh KOJIOTMYECKUIN PUCK B3aUMOOTHOIICHUH YeIOBEKa U MPUPOIbI.

¢ (opMHpPOBATH HKOJOTHMUYECKOE MBINUICHHE: YMEHUE OIICHUBATH CBOKO JACSITENLHOCTh M TIOCTYIIKU
JIPYTUX JIOJEH C TOYKHM 3pEHUS COXPAHEHHS OKPYXKAIOMIeH Cpelbl - TapaHTa XU3HU U OJaronomydus
moJei Ha 3emiie.

MeTtanpeaMeTHBIMH pe3ylbTaTaMH HU3Y4YeHHS Kypca «XuMus» sBisercs (OpMUPOBAHUE



YHHUBEpCalbHBIX yueOHbIX AericTBuil (YVY ).
Pecynamusnvie YY1

® CaMOCTOSTENIbHO OOHApYy>KMBaTh W (POPMYJIHMPOBATH YUEOHYIO MpOOJIEMy, OINpPEeNATh LEb
y4eOHOU e TEINBHOCTH;

® BBIJBUTATh BEPCUU pELICHHS MNPOOJIEMBI, OCO3HAaBaTh KOHEYHBIN pe3ysbTaT, BBHIOMpATh U3
MIPEUIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEICTBA JOCTHKEHHS LIENH;

® COCTaBJIATH (MHIMBHYaJbHO WM B TPYIIIE) TUIAH PEIIEHUS POOIIEMBL;

e paborTas o MJIaHy, CBEPATH CBOM JICHCTBHS C IIEIIbIO U, IPU HEOOXOAUMOCTH, UCTIPABIATH OIINOKH
CaMOCTOSITENILHO;

® B MAJIOre C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BHIPAOOTAHHBIC KPUTEPUH OLICHKH.

llosnasamenvhvie YYJ/I:

® aHANU3UPOBaTh, CPABHUBATbH, KJIACCH(PHUUIUPOBATHL U 0000maTh (GakThl U SBICHHS. BBIABIATH
MPUYHMHBI U CIIEJCTBUA MPOCTHIX SBICHUH.

® OCYILECTBIISATh CPAaBHEHHUE, KIACCU(UKAIIUIO, CAMOCTOSATEIILHO BBIOMpAasi OCHOBAHUS U KPUTEPUHU
ISl YKa3aHHBIX JIOTHYECKUX OTepaliHii;

® CTpOI/ITB JIOTUYECCKOC paccyxcz[eHI/Ie, BKJIFOYAKOIIICC yCTaHOBHeHI/Ie HpI/I‘II/IHHO-CHeI[CTBeHHBIX
CBSI3€EN.

® C03/1aBaTh CXEMAaTUYECKHUE MOJICIU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBJIATH TE€3HCHI, PA3JINYHbIC BU/bI TUNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

e 1peoOpa3oBbIBaTh HHPOPMALIMIO M3 OJHOTO BHJA B IPYTroi (TaOIMIly B TEKCT U IIp.).

® yMETh OIpPENENATh BO3MOXHBIE HCTOUYHUKM HEOOXOIUMBIX CBEICHHMN, MPOM3BOIUTH IOMCK
nHpOpMalNH, AaHATU3UPOBAThH U OLICHUBATH €€ JOCTOBEPHOCTbD.

Kommynuxamusnwvie YVJI:

CaMoCTOATeNbHO OPraHU30BBIBATh Y4eOHOE B3aUMOJEHCTBHE B rpymie (ONpeaensiTh oOlue ey,
pacrpenenaTh poJid, TOrOBapuBaThCs APYT C APYTOM U T.1.).

IIpeaMeTHBIMU pe3yJabTaTAMM U3YUYCHHUS PEAMETA SIBISIOTCS CIEAYIONINE YMEHUS:

® 0CO3HAHME POJIU BEILECTB:

- OTIPE/ICTIATH POJIb PA3JINYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;

- OOBSICHATD POJIb BEIIECTB B MX KPYTOBOPOTE.

® PACCMOTPEHUE XUMHUECKUX MPOIIECCOB:

- IPUBOAUTH PUMEPBI XMMUYECKHX MPOLIECCOB B IPUPOJIE;

- HAXOJWUTh YEPThl, CBUACTEIBCTBYIOIME 00 OOLIMX MpU3HAKAX XMMHUYECKHX IMPOLECCOB U HX
pa3IuYMsIX.

® JCIOJIb30BaHUE XMMHYECKUX 3HAHHI B OBITY:

— OOBACHATH 3HAUCHHE BEIIECTB B )KU3HU M X0O3SMCTBE YEIOBEKA.

® OOBSICHATH MHUP C TOUKU 3PCHUSI XUMUU:

— IEPEYUCIIATh OTINYUTEIbHBIE CBOIICTBA XUMUYECKUX BEIIECTB;

— pa3nyaTh OCHOBHBIE XUMHUUYECKUE TIPOLIECCHI;

- OIPEJENSITh OCHOBHBIE KJIACCHl HEOPTaHUYECKUX BEIECTB;

- IOHUMAaTh CMBICII XMMUUECKUX TEPMUHOB.

® OBJIAJICHUE OCHOBAaMH METOJOB [T03HAHUS, XaPAKTEPHBIX I €CTECTBEHHBIX HAYK:

- XapaKTepH30BaTh METOJbl XUMHUYECKOW HayKu (HaOMIOJEeHHE, CpaBHEHHE, HKCIICPUMEHT,
U3MEPEHUE) U UX POJIb B TIO3HAHUU IIPUPOJIBI;

- IPOBOJIUTH XUMHUYECKUE OTBITH M SKCIIEPUMEHTHI U OOBSCHSITH UX PE3YIbTATHI.

® yMEHHE OIICHMBATH IIOBEJCHHE YEJIOBEKAa C TOYKH 3pEHHUs XUMHUYECKOW OE30MacHOCTH II0
OTHOILIEHHUIO K YEJIOBEKY U IPUPOJIE:

- MCIIOJIb30BaTh 3HAHMS XUMHUHU NpPU COOJIOJEHUU NPABUI MCIIOJIB30BAHUS OBITOBBIX XMMHYECKHX
IIpenapaTos;

— pasnuuaTh OnacHble U 0€30MacHbIe BEIIECTRA.

Pabouas mporpamMma mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOJX0Aa. DTO JOCTHUTaeTCs MyTeM
BBIWICHEHUS] TUAAKTUYECKOM €IMHUIBl — XMMHMUYECKOTO 3JIEMEHTA - U JajbHEMIIEM YCIOXHEHUM WU



paclIMpeHnH ee: 371eCh TAKOBBIMH BBICTYIAIOT (DOPMBI CYIIECTBOBaHUS (CBOOOIHBIE aTOMBI, IPOCTHIE U
CIIOKHBIE BEIlleCTBA). B mporpaMMe yuMTBHIBaeTCs pealn3anus MEXIPEIMETHBIX CBA3EH ¢ Kypcom
¢usuku (7 knacc) u Ouonoruu (6-7 Kjaaccel), TIe AaeTCsS 3HAKOMCTBO C CTPOSHUEM aToMa, XMMHYECKOM
OpraHu3alyel KJIeTKH U mpoleccaMu 0OMeHa BEIeCTB.

OcHoBHOI (hopMoii opraHM3anuu y4yeOHOro Mpolecca SBISETCS KJIACCHO-ypO4Has cuctema. B
Ka4yecTBE JOMOJIHUTENBHBIX (OPM OpraHM3alUU 00pa30BaTEIBHOIO MPOLECCa HUCHOJIB3YETCs CUCTEMa
KOHCYJIbTAITHOHHOW TOJIEP’KKH, MHIMBHIYaIbHBIX 3aHATHHA, caMoCTOsTeNnbHas paboTa ydamuxcs c
HCTIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHHA.

[Ipeobnanaromeld ¢GopmMoil  KOHTpOJIS BBICTYNAIOT MHUCBMEHHBIH  (CAMOCTOSITENbHBIE H
KOHTPOJIbHBIE pabOTHI) U YCTHBIN OIpoc (cobece10BaHue).



Temamuueckoe naanupoeanue no xumuu, 8 Kjacce,

(2 yaca 6 neoeno, ecezo 70 uacoe)
YMK O.C. I'abpuenana.

Ne | HaumeHoBaHUe TeMbl Bcero N3 Hux
n/n 4acoB
IIpakTuyeckne padoThl Kontpoa YPOKH
bHbIE
padoThI

1. | Tema 1.BBenenue 4 0 4

2. | Tema 2. 10 |- K.p. Nel 9
ATOMBI XUMHYECKUX 3JIEMEHTOB

3. | Tema 3. 6 K.P.Ne2 5
IIpocTeie BemecTBa

4. | Tema 4. 9 K.p. Ne3 8
CoenuHeHuss XUMUYECKUX
3JIEMEHTOB

5. | Temas. 18 | Nel, Ne2 K.p. Ne4 15
N3meneHus, IpoUCXoAsIIye C
BEILIECTBAMM.

6. | Tema 6. 21 Ne3, No4, Ne5,Ne6, Ne7, Ne8 Hrorosas 16
PactBopenue. PacTBopsl. K.p. NeS
CaoiicTBa pacTBOpOB
3EKTPOJIUTOB.
Hroro: 68 8 5 60




COJAEP)KAHUME U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenne B xumnio (6 1)

XHUMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX U IPEBPALLECHUSAX.

[ToHATHE O XUMHUYECKOM 3JIEMEHTE U (POpPMax ero CyIecTBOBaHUS: CBOOOIHBIX aTOMaX, IPOCThIX
U CJIOKHBIX BEILIECTBA

[IpeBpaienus BeniectB. OTAMYNE XUMUYECKUX Peakuil OT GU3NYEeCKUX ABJICHHUHA. Poib xumun
B JKU3HM YEJIOBEKA.

Kpatkue cBeieHns U3 ICTOpUN BOSHUKHOBEHMS U pa3Butus xumuu. [lepuos anxumun. [lonstue
o ¢unocodckom kamue. Xumus B XVI B. Pazpurue xumuu Ha Pycu. Ponb oTeuecTBEHHBIX YUYEHBIX B
CTaHOBJICHUH XMMHUYEeCKOW Hayku - pabotel M. B. JlIomonocoBa, A. M. bytneposa, JI. 1. Menneneesa.

XuMuyeckasi CUMBOJIMKA. 3HAKW XMMUYECKUX AJIEMEHTOB M IPOUCXOXKIECHHUE MX Ha3BaHUM.
Xumnueckue Gopmyiel. Maaekcs 1 ko3 duimenTsl. OTHOCUTENIbHBIE ATOMHASL K MOJIEKYJISIpHAS MACCHI.
Pacuer MaccoBoO# 10JI1 XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyJie BelecTna.

Ilepnonnueckas cucreMa XxuMudeckux 3yeMeHToB JI. M. Menneneesa, ee CTpyKTypa: Mallble U
OonblIMe TEpUOJbl, IPYMIbl M MOArpyNIbl (T1aBHas M mobouHas). Ilepuonmueckas cucrema Kak
CIPaBOYHOE MOCOOHE IS MOTYUYCHHUS CBEICHUI 0 XUMHUECKUX JIEMEHTAX.

Pacuérnbie 3apqaun. 1. HaxoxeHne oTHOCUTENbHON MOJIEKYISIPHOW MAacChl BEILIECTBA IO €ro
XUMUYecKoi (opmyie. 2. BoluncieHne MaccoBOM OMM XMMHYECKOTO 3JIEMEHTa B BEIECTBE IO €ro
dbopmyue.

IIpakTnyeckas padora Ne 1
[TpaBwmia TexHUKH 0€30MaCHOCTH MpU padoTe B XUMHUecKoM kKabuHete. JlabopaTopHoe 000pyI0BaHHE U
oOparieHue ¢ HUM.

IIpakTnyeckas padora Ne 2
HaGmronenue 3a ropsimie CBE4OH.

IIpeaMeTHBIE PE3VILTATHI 00YYeHUS

Yyamuiics TOJKEH ymems:

® JCIOJIb30BaTh IIPU XAPAKTEPUCTHKE BEILECTB IIOHATHUSA: «AaTOM», «MOJIEKYJIA», «XUMHUYECKHUU
JJIEMEHT», «XMMHYECKUN 3HAK, WIM CHUMBOJDY, «BELIECTBO», IIPOCTOE BELIECTBO», «CIIOKHOE
BEIIIECTBO»,  «CBOWCTBA  BEILECTB», «XUMUYECKUE SBICHUS», «(DU3MUECKUE  SIBICHUS,
«KOX(QQUIMEHTbI», «UHACKCHI», «OTHOCUTENIbHAas AaTOMHAs Macca», «OTHOCHUTEIbHAs
MOJIEKYJISIpHAsI Maccay», «MAacCoOBast 10JIs1 DJIIEMEHTAY,

® 3HATh: [IPEIMETHI U3yUEHHUs] €CTECTBEHHOHAYYHBIX JUCLUIUIMH, B TOM YUCJIE XUMUU; XUMUYECKHE
CUMBOJIBI, UX Ha3BAHMS U IPOU3HOLICHUE;

e KJaccu(UIMPOBAThH BEIIECTBA 10 COCTABY HA MPOCTHIE U CIIOKHBIE;

® pa3IMyaTh: TEJA U BEUICCTBA; XUMUYECKHUN DJIEMEHT U IIPOCTOE BELIECTBO;

® ONHUCHIBAaTh: (OPMBI CYIIECTBOBAHUS XUMHUECKUX DIIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE
BEIIIECTBA, CIIOKHBIE BellecTBa); TabnuuHyio (opmy Ilepumomudeckoil cucTeMbl XMMHYECKHX
3JIEMEHTOB; MOJIOKEHHUE AieMeHTa B Tadbnuie J{. 1. MenaeneeBa, HCTIONb3Ys MOHATUS «IIEPUOI,
«TpymIay», «TJaBHAs MOATPYIIA», «IM000YHAas MOATPYINa»; CBOMCTBAa BEIIECTB (TBEPABIX,
KHUJIKUX, Ta3000pa3HbIX);

® OOBICHATH CYIIHOCTh XUMHYECKHX SBJICHHI (C TOUKU 3PEHUSI AaTOMHO-MOJICKYJISIPHOTO YUCHHUS)
Y MX NPUHIMUITHAIBHOE OTINYUE OT (PU3HUECKUX SBICHUMH;

® XapaKTepU30BaTh: OCHOBHBIE METOJbl M3YYEHHUS €CTECTBEHHBIX JIUCHUIUIMH (HAOIIOJCHHUE,
HKCIEPUMEHT, MOJEIHPOBAHNE); BELIECTBO MO €ro XMMHUYECKOH (OopMyle COrjacHO IUJIaHy:
KAueCTBEHHBIH COCTaB, THUIl BELIECTBA (IIPOCTOE WM CJIOYKHOE), KOJIMWYECTBEHHBIN COCTaB,
OTHOCHTEIIbHAs MOJIEKYJIIpHAs Macca, COOTHOLIEHUE MAcC JJIEMEHTOB B BEILECTBE, MACCOBBIC
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JOJM 3JIEMEHTOB B BEIIECTBE (IS CIIOKHBIX BEIIECTB); POJIb XUMHUHU (TOJOKHUTEIbHYIO U
OTPHLIATENIbHYIO) B )KU3HU Y€JIOBEKA, apryMEHTHPOBATh CBOE OTHOIICHHUE K 3TOH Mpobdieme;

® BBHIYUCIISATH OTHOCHTEIBbHYIO MOJICKYJISIPHYIO MAacCy BEILECTBA M MAaCCOBYIO JOJI0 XMMUYECKOTO
3JIEMEHTA B COCAMHEHUSX;

® TIPOBOJIUTH HAOIIOJCHHUS CBOWCTB BEILIECTB U SBJICHUH, IPOUCXOASAIINX C BEIIECTBAMH;

e coOmoaTh MpaBUiIa TEXHUKU O€30MaCHOCTU MPU MPOBEICHUN HAOMIOACHUN M 1a00paTOPHBIX
OTIBITOB.

MeTtanpeamMeTHbIe pe3yJabTaThl 00y4eHus!

Yyamumiics NOJKEH ymems:
e omnpeneNnsaTh MNpPOOJEeMbI, T. €. YCTAaHABIMBATh HECOOTBETCTBUE MEXKIY JKEIAaeMbIM U
JIeICTBUTEIIBHEIM;
COCTAaBJIATH CJIOXHBIN MJIaH TEKCTA;
BJIAJICTh TAKUM BHUJIOM U3JIOKECHUS TEKCTA, KaKk IOBECTBOBAHUE;
MOJ1 PYKOBOJACTBOM YUHUTEJSI IPOBOJUTH HETIOCPEICTBEHHOE HAOIIIOICHUE;
MO/l PYKOBOJCTBOM YYHTENs OQOPMIIATH OTYET, BKIIOUAIONINI ONUCAaHUE HAOIIONCHUS, €ro
pe3yJIbTaTOB, BEIBOJIOB;
® HCIOJIb30BaTh TaKOW BHUJ MBICIEHHOTO (HMAEAaJbHOI0) MOJEIUPOBAHUS, KaK 3HAKOBOE
MOJIETTUPOBaHUE (Ha MPUMEpe 3HAKOB XMMHUECKUX dJIEMEHTOB, XHMHUECKUX POpMYI);
® CIIOJIb30BAaTh TaKOH BHUJ MAaTEPUAIBHOTO (MPEIMETHOTO) MOJEIMPOBAHUS, KakK (hHU3HUecKoe
MoeIMpoBaHre (Ha IpUMepe MOACIUPOBAHUS aTOMOB U MOJIEKYJI);
MOJTy4aTh XUMHUYECKYI0 HHPOPMAITUIO U3 PA3THYHBIX UCTOYHUKOB;
OTIPEAETSATh OOBEKT M ACTIEKT aHAIHM3a U CUHTE3a;
OTIPEIEIISATH KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C ACTIEKTOM aHAllM3a U CHHTE3a;
OCYIIECTBIISATh KAUECTBEHHOE U KOJUYECTBEHHOE ONMMCAHNE KOMIIOHEHTOB O0BEKTA;
OTIPEEIISATH OTHOIICHUSI 00BEKTA C IPYTUMU OOBEKTaMU;
OTIPEEIISATH CYIIECTBEHHBIC IPU3HAKK O0OBHEKTA.

Tema 2. ATOMBI XUMHY€CKHX 3JIEMEHTOB (9 u)

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUYECKUX 31eMeHTOB. OCHOBHBIE CBEJICHHSI O CTPOCHUU
aToMoB. Jloka3arenbcTBa CIOXKHOCTU CTpoeHust aToMoB. Ombithl Pesepdopna. Ilnanerapnas monens
CTPOEHHMS aToMa.

CocTaB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAS aTOMHas Macca. B3anMocBs3b
MOHSITUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEJIbHASI aTOMHAS MACCay.

W3meneHne yncia mpoTOHOB B Ape aToMa - 00pa30BaHHE HOBBIX XMMUYECKHX 3JIEMEHTOB.

W3menenune uymcina HEUTPOHOB B sAape aToMa - oOpa3zoBaHue u30TOnoB. CoBpeMeHHOE
ONpECIICHUE TOHATUSA «XMMMUYECKUH »3JIeMEHT». I30Tonel Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XMMHUYECKOIO JIEMEHTA.

OnekTpoHbl. CTpOEHUE AIICKTPOHHBIX OOOJI0YEK aTOMOB XUMHUYECKHX 3JeMeHTOB Nel-20
nepuoanueckon cuctemsl . . Menneneesa. [IoHATHE 0 3aBEPIIEHHOM U HE3aBEPLICHHOM JIEKTPOHHOM
cJ10€ (3HEPreTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumudeckux sneMeHToB [[. M. MenzaeneeBa u CTpOCHHE ATOMOB:
¢u3nUecKuil CMBICI OPSIIKOBOTO HOMEpA JIEMEHTa, HOMEpa TPYIIIbI, HOMepa Meproa.

W3MmeHeHne uucna 3JIEKTPOHOB HAa BHEIIHEM 3JEKTPOHHOM YPOBHE aTOMa XHUMHUYECKOTO
JJIEMEHTa - 00pa30BaHUE TOJOXKUTEIBHBIX M OTPUIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMU
METAJUIOB M HeMeTauloB. [IpUYMHBI WM3MEHEHUS METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B
MepuoIax u rpymnmnax.

O6pazoBanue OMHapHBIX coenuHeHui. [lonsTre 06 noHHOM cBs3U. CXeMbI 00pa30BaHUS HOHHOM
CBA3U.



B3aumoseiicTBue aTOMOB XMMHYECKUX IJIEMEHTOB-HEMETAJUIOB MEXKIy CO00il - oOpa3oBaHUe
JIBYXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBaieHTHAst HEMOMNsipHAsk XUMUYECKask CBSI3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBL.

B3aumoseiicTBue aTOMOB XMMHYECKUX IJIEMEHTOB-HEMETAJUIOB MEXKIy CO00il - oOpa3oBaHUe
OMHAPHBIX COEAMHEHHH HEMETaIOB. DJIEKTPOOTPUIATEILHOCTh. [IOHATHE O KOBAJEHTHOW MOJSPHOM
CBA3U.

B3aumojeiicTBHE aTOMOB XMMHYECKHX 3JIEMEHTOB-METAIOB MEXAY CO00i - oOpazoBaHue
METAUIMYECKUX KpUCTAILIOB. [[OHATHE O METAIIIMYECKON CBA3H.

Jdemoncrpauumu. Mogenu aToMOB XUMHUYECKUX dJeMeHTOB. llepmoauueckas cucrema
XUMHUYECKUX 3neMeHToB J. 1. MeHpaeneena.

IIpeaMeTHBIE Pe3YIbTATHI 00YVUEHUS

VYyamumiics NOJKEH ymems:

® CIIOJIb30BATh IIPU XapaKTEPUCTHKE aTOMOB IOHATHUS: «IIPOTOH», «HEUTPOH», «IIIEKTPOHY,
«XHUMHUYECKUH DIIEMEHTY, «MAaCCOBOE YHUCIIO», «U30TOID», «IIEKTPOHHBIN CIION», «IHEPTETUYECKUI
YPOBEHBY, «AJIEMEHTBI-METAIUIB), «3JIEMEHTBI-HEMETAIUIBDY; IPH XapPAKTEPUCTUKE BEIIECTB
MIOHSITHS KNOHHASI CBSI3bY», KNOHBI», «KOBAJEHTHAs HEMIOJIAPHAs CBA3bY, «KOBAJIEHTHAs NOJIIpHAs
CBSI3b», «AJIEKTPOOTPULIATEIBHOCTDY, «BaJIEHTHOCTDY, «METAJUINYECKAS CBA3bY;

® ONHUCBHIBATh COCTaB U CTPOEHUE AaTOMOB 3JIEMEHTOB C NOPSAKOBBIMH HoMmepamu 1—20 B
[Tepuonnueckoit cucreme xumuueckux 3nemeHToB . . Menneneesa;

® COCTaBJIATb CXEMBI pACHpPEACIICHUs] DJIEKTPOHOB II0 JJIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOU
000JIOYKE AaTOMOB; CXEMbl O0pa3oBaHHMsS pAa3HBIX THIIOB XUMHUYECKOW CBsA3M (MOHHOM,
KOBAJICHTHOM, METAJJTUYECKOM);

e OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX 3JIEMEHTOB (3apsA0B SJI€p aTOMOB,
YHUCJIA DJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE, YHCIIO 3aII0JIHAEMBIX JJIEKTPOHHBIX CIIOEB,
paauyc aToMa, JIEKTPOOTPHLATEIbHOCTh, METANIMYECKHME M HEMETAJUIMUECKHUE CBOMCTBA) B
nepuoaax u rpynmnax (riaBHblx noArpynmnax) [lepuoaudeckoi CUCTEMBI XUMUUECKHUX 3JIEMEHTOB
J1. 1. MenneneeBa ¢ TOUKU 3pEHUSI TEOPUU CTPOCHUS aTOMA;

® CpaBHUBATh CBOMCTBA aTOMOB XMMHUYECKHX 3JIEMEHTOB, HAaXOJSAIIMXCS B OJHOM IEPUOAE WU
m1aBHoW moarpymnme Ilepuoandeckoit cucremsl xuMuudeckux diaemeHToB [I. 1. Menpeneesa
(3aps110B s1€p aTOMOB, YKMCJIA JIEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM CJIO€, YACIIO 3aIl0JIHAEMbIX
JJIEKTPOHHBIX  CJIOEB, pPAJAMYC aTOMa, JJIEKTPOOTPULATEIBHOCTb, METAJUIMYECKUE U
HEMETAJUTMYECKUE CBOMCTBA);

® J1aBaTh XAPAaKTEPUCTUKY XMMHUECKHUX DJIEMEHTOB I10 UX IOJIOKEHUIO B Ileproaudeckon cucreme
XUMHUYECKUX 31eMeHToB [[. M. MenaeneeBa (XMMHUYECKUM 3HAK, MOPSAKOBBIA HOMED, MEPHUOL,
rpynmna, MoArpyImna, OTHOCUTEIbHAas aTOMHAas Macca, CTPOGHHE aToMa — 3aps] sApa, YHUCIIOo
IIPOTOHOB M HEUTPOHOB B sijpe, OOIIee YUCIIO FIEKTPOHOB, pacHpeiesiCHHE SJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM);

® OMpeneNiATh THII XMMUYECKOH CBSI3U 10 (OpMYJIie BEIIECTBa;

® IIPUBOJUTH IPUMEPHI BELIECTB C Pa3HBIMM TUIIAMU XUMUYECKOU CBSI3H;

®  XapaKTepU30BaTh MEXaHM3MbI 0Opa30BaHUsl KOBAJCHTHOW CBS3M (OOMEHHBIN), MOHHOW CBSI3H,
METaJTHYECKOMN CBS3H;

® YCTaHABJIMBATH IPUUMHHO-CJIEICTBEHHBIE CBSI3U: COCTAB BELIECTBA — TUIl XMMHUYECKOH CBSI3H;

e cocCTaBiATh (HOPMYJIbl OUHAPHBIX COSAUHEHH MO BaJCHTHOCTH;

® HaXOJUTh BAJICHTHOCTb 3JIEMEHTOB 110 (pOpMYJie OMHAPHOTO COCTMHEHHUS.

MeTtanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiicst JOJKEH ymems:
e (opmynHpoOBaThH TUIIOTE3Y IO PEHICHUIO MPOOIEM;
® COCTaBJIATH IUIAH BHITIOJHEHUS y4eOHOU 3a/1a4u, PEIIeHUs MPOOJIeM TBOPUYECKOTO U TIOUCKOBOTO



XapakTepa, BHIIIOJHEHUS IPOEKTA COBMECTHO C YUUTENEM;

®  COCTaBJIATH TE3UCHI TEKCTA;

® BJAJETh TAKUM BHJIOM M3JI0KEHMSI TEKCTA, KaK OIIMCAHMUE;

® CIIOJIb30BATh TaKOM BHJ MBICICHHOIO (MICAJIbHOIO) MOJEIUPOBAHUSA, KaK 3HAaKOBOE
MOJICIMpOBaHMe (Ha MPUMEPE COCTABJICHHUS CXEM 00pa30BaHUs XUMUYECKOH CBS3H);

® CIIOJIb30BAaTh TAKOW BHJ MATE€PUAIBHOTO (IPEIMETHOIO) MOJAEIMPOBAHUS, KaK aHAJIOrOBOE
MOJIETTUPOBAHUE;

® UCMOJNB30BaTh TAaKOM BHUJ MaTepHaAIbHOrO (MPEIMETHOr0) MOJEIMPOBAHUS, KakK (pU3UUECKOe

MOJIETUPOBaHUE (Ha IPUMEPE MOJENIEN CTPOEHHS aTOMOB);

OIIpEeNIeNIATh OOBEKTHI CPABHEHHUS U aCIIEKT CPaBHEHUSI OOBEKTOB;

BBITIOJIHATH HETIOJIHOE OJJHOJIMHEIHOE CPABHEHHUE;

BBITIOJIHATH HETIOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJIHATH MOJIHOE OJJTHOJIMHENHOE CPaBHEHME.

Tema 3. Ilpoctslie BemecTBa (Su)

[TonoxeHrne MeTaJUIOB U HEMETAJUIOB B IEPUOANYECKON CUCTEME XUMHUUYECKHUX dieMeHToB /], U.
MenneneeBa. BaxHelilre npoCThle BELIECTBA - METAJUIBL: JKEJIE30, AJTOMUHUMN, KaJdbLWW, MarHuu,
HaTpuil, kanuii. O0mre puznyeckre CBOMCTBAa METAIIIOB.

Baxneiire mpocTeie BelecTBa - HEMETaJUIbl, 00pa30BaHHBIE aTOMaMHU KHCIIOPOa, BOJOPO/Ia,
azoTa, cepel, ¢ochopa, yriepoma. CrocoOHOCTH aTOMOB XHMHUYECKHX JJIEMEHTOB K OOpa30oBaHHIO
HECKOJIBKUX MPOCTBIX BEIIECTB - AJUIOTPOIUs. AJIIOTPOMHBIE MOAUQUKAUU Kuciaopoaa, Gochopa u
oJioBa. MeTayuiMueckue U HEMETAIMYECKHUE CBOMCTBA MPOCTHIX BEHIECTB. OTHOCUTENBHOCTD JCIICHUS
MPOCTBIX BEUIECTB HA METAJUIbI U HEMETAJLIIBL.

[Mocrosinnast ABoraapo. KonundectBo BemectBa. Monb. MomsipHast macca. MossipHbIii 00beM
ra3o00pa3HbIX BemecTB. KpaTHble €IMHUIIBI KOJWYECTBA BEMIECTBA — MWLIUMOIb U KHUJIOMOJIb,
MUJUTAMOJIIPHAS. U KUJIOMOIISIPHAs MAacChl BEIIECTBA, MILIUMOJSPHBIA U KUJIOMOJISPHBIA OO0BEMBI
ra3o00pa3HbIX BELIECTB.

PacyeTsl ¢ HCHONB30BAaHMEM TOHATHM «KOJMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEeM T'a30B», «IIOCTOSTHHAS ABOTAIPO».

PacuetHble 3a7a4u. 1. Beruucienne MOJISpPHON MacChl BENIECTB 110 XUMUYECKUM (popmymam. 2.
PacyeTsl ¢ UCTIOTB30BAaHUEM TIOHATUN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MAcCay, «MOJISPHBIA 00beM
ra3oB», «IIOCTOsTHHas ABOTaipoy.

JdemoncTpanun. HekoTopbie MeTaibl 1 HEMETAJIBI KOJIMYECTBOM BeliecTBa 1 Moiab. Mojens
MOJIIPHOTO 00beMa ra3000pa3HbBIX BEIIECTB.

IIpeaMeTHBIE Pe3YJbTATHI 00YUECHUS
VYyamumiics OJKEH ymems.:
® UCIIOJB30BaTh NP XApPAKTEPUCTUKE BELIECTB IOHATHS: «METAJUIBD», «IUJIACTUYHOCTBH),
«TEMIONPOBOIHOCTBY, «3JIEKTPONPOBOJIHOCTBY, «HEMETAIIIBIY, «AJUIOTPONUSI», «aJUIOTPOITHbBIE
BUJIOM3MEHEHUSI, WITH MOIU(PUKAITANY,
® ONUCHIBATH IMOJOKEHUE 3JIEMEHTOB-METALUIOB M AJEMEHTOB-HEMETAUIOB B llepmoanueckon
cucremMe xuMmuueckux saemenToB . Y. Menaeneena;
e iaccu(UIMPOBATH MPOCTHIC BEIIECTBA HA METAJUIBI U HEMETAILIBI, DIEMEHTHI;
® ONpPEACNATh NPUHAMNICKHOCTh HEOPIraHUYECKUX BEIIECTB K OJHOMY M3 U3YUYEHHBIX KIAaCCOB —
METaJUIbl U HEMETAJUIbL;
® JJOKa3bIBaTb OTHOCHUTEIILHOCTH JAEJIEHUS MPOCTHIX BEIIECTB HA METAJJIBI 1 HEMETAJLIBI;
® XapakTepu30BaTh o0IIKEe PU3NUECKUE CBONCTBA METAILIOB;
® YCTaHAaBJIMBATh IPUUYUHHO-CIIEICTBEHHBIE CBA3U MEXKY CTPOCHHEM aTOMAa U XUMUYECKON CBSI3bIO
B MPOCTHIX BEILIECTBAX — METAJUIAX U HEMETAJIAX;
e OOBICHATH MHOT00Opa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJITIOTPOTIHS;
® OIUCHIBATH CBOMCTBA BEIIECTB (Ha MPUMEPAX MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIIOB);




e coOmoJaTh MpaBUja TEXHUKU O€30MAaCHOCTH IMPH MPOBEACHUM HAOMIOACHUN M J1aOOPaTOPHBIX
OITIBITOB;

® UCMOJNB30BaTh NPH PEIICHUHM PACUYETHBIX 3aad MOHATHS: «KOJMYECTBO BEILECTBA», «MOJbY,
«TIOCTOSIHHAsE ABOTaJIpO», «MOJIIpHasl Macca», «MOJSIPHBIA O0BEM Ta30B», «HOPMaJbHbIC
YCIIOBHUSY;

® TIPOBOJUTH PacuUeThl C UCIOJIIb30BAHUEM MOHIATUN: «KOJMYECTBO BEIIECTBA», KMOJIIPHAS Maccay,
«MOJISIPHBII 00BEM ra3oBy, «IIOCTOSIHHAST ABOTaIpoO».

MeTtanpeamMeTHbIe pe3yJabTaThl 00y4eHus!

VYyamumiics NOJKEH ymems:
® COCTaBJIATH KOHCIIEKT TEKCTA,
®  CaMOCTOSTEJILHO UCIOJIb30BATh HETIOCPEACTBEHHOE HAOIIOICHHE;
® CaMOCTOATENIILHO O(OPMIIATH OTYET, BKJIIOYAIOUIMIA OMHMCaHUE HAONIOJCHMS, €r0 pe3yJIbTaToB,
BBIBOJIOB;
®  BBINOJHATH [TOJIHOE KOMIUIEKCHOE CPaBHEHHUE;
®  BBINOJIHATH CPABHEHUE 10 AHAJIIOTUU

Tema 4. CoeguHeHHSI XUMHYECKHUX 3J1eMeHTOB (16 u)

Crenenp okucieHus. OnpeneneHre CTeeH! OKUCICHHUS 3JIEMEHTOB [0 XUMHUYECKO# (opmyIe
coeaunenus. Cocrapienue GopMyn OMHAPHBIX COSAMHEHUH, 00muii crioco0 ux Ha3bpiBaHUs. buHapHbIe
COCAMHEHUS: OKCUJIbI, XJIOpH bl cynbduasl u ap. Cocraiaenue ux Gopmyi. [IpeacraBurenn oKCUaoB:
BOJa, YIVICKUCIBIM ra3 M HerameHas u3BecTb. lIpencraBurenu jieTydux BOIJOPOAHBIX COCIMHECHMMA:
XJIOPOBOJOPOJ M AMMHUAK.

OcHoBaHMs, WX COCTaB W Ha3BaHWA. PacTBOPUMOCTH OCHOBaHMK B Boje. TaOnwia
PacTBOPUMOCTH T'HIPOKCUIOB U coJied B Boze. [IpencraBurenu menodeil: THAPOKCUIbI HATPUSL, KUl U
kanplys. [loHATHE O KadyecTBEHHBIX peakuusax. Muaukaropsl. MI3MeHeHHME OKpacKu HMHIUKATOPOB B
LIEJIOYHOU cpefie.

Kucnotsl, ux cocraB u Ha3Bauusi. Knaccuduxanus kucnor. IIpencraBurenu KUCIOT: cepHas,
COJIIHAs U a30THAs. MI3MeHeHHne OKpacKu MHAMKATOPOB B KUCJIIOTHOM CpeJie.

Conu kak Ipou3BOJHBIE KMCIOT U OCHOBaHMMU. X cocTaB M Ha3BaHus. PacTBopuMOCTb coleil B
Bojzie. [IpencraBurenu coneit: Xxnopus HaTpus, KapOoHaT U ¢ocdat KanbLus.

AmopdHbBIE 1 KPUCTATUTNYECKHE BEIIECTBA.

MeXMONEeKyIISIpHbIE B3aUMOACUCTBUA. THUIIBI KPUCTAJUIMYECKUX PELICTOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAsl U METAJUIMUYECKasd. 3aBUCUMOCTh CBOKWCTB BELIECTB OT TUIIOB KPUCTAJUIMUECKUX PELIETOK.

BeuiectBa MOJEKYJIIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa ISl
BEILECTB MOJIEKYJISIPHOTO CTPOCHUS.

Yuctele BemecTBa U cMecH. [Ipumepsl KUIKUX, TBEPIBIX U ra3000pa3HbIx cMeceil. CBoiicTBa
YUCTBIX BEIECTB U cMeceil. Mx coctaB. MaccoBass U oObeMHas 0JIM KOMIIOHEHTAa CMeCH. Pacuersl,
CBA3aHHBIC C UCIIOJIb30BAHUEM IIOHATHS OJIS.

Pacuérnble 3agaum. 1. Pacuer MaccoBoit 1 00BEMHOI 10JI€i KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brluncnenue MaccoBOM JOJIM BELIECTBA B PacTBOpE 10 M3BECTHOM Macce pacTBOPEHHOI'O BEIECTBA U
Macce pacTBoputess. 3. Berancienue Macchl pacTBOPSIEMOT0 BEILIECTBA U PACTBOPUTEIIS, HEOOXOIUMBIX
JUIsL TIPUTOTOBJIEHUS OINPENEIICHHOW MacChl PacTBOPAa C M3BECTHOM MAacCOBOM JOJIEH pacTBOPEHHOIO
BEILECTBA.

Jemonctpanun. O0pa3ibpl OKCHIIOB, KHCIOT, OCHOBAaHUH U cojeil. Moienn KpuCTaITHIeCKIX
pENIeTOK XJIopUaa HaTpus, anMasa, okcuaa yrieposa (IV). CriocoOsl pa3aenenus cMecei, TUCTUILISALUS
BOJIBL.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3IaMu BELIECTB pa3HBIX KiaccoB. 2. Pa3nenenue
CMeECeH.

IIpakTnyeckas padora Ne 3.AHanu3 NOYBHI U BOJBI.



IIpakTnyeckas padora Ne 4.IIpuroroBiieHue pacTBopa caxapa ¢ 3aJaHHON MacCOBOM HoJeil

PacTBOPEHHOT'O BEIIECTBA.
IIpeaMeTHBIE Pe3Y/bTATHI 00YVUEHUS

VYyamumiics NOJKEH ymems:

UCTOJIb30BATh MPU XapaKTEPUCTUKE BEILECTB MOHITHUSA: «CTEIEHb OKUCICHHS», «BAJIEHTHOCTHY,
«OKCHUJIbI», «OCHOBaHUS», «IIEIOUYM», «KAUYECTBEHHAS PEAKIMSD», «UHIUKATOP», «KHCIOTBD»,
«KHCTIOPOACOACPIKAIIIME KHCIOTBI», «OECKUCIOPOAHbIE KHUCIOTBI», «KHCIOTHas Cpeaay,
«IIeNoyHasi cpea», «HeWTpaimbHas cpenay, «mkaiga pH», «comm», «amopdHble BelecTBay,
«KPUCTAJUIMYECKHE BEIIECTBA», «KPHUCTAIIIMUECKAsi pPEIIeTKa», «UOHHAs KpUCTaJUIMYecKas
pelIeTKa, «aTOMHasi KpUCTANTNYECKask PEIIeTKay, «MOJICKYJIIpHAs KPUCTAIIINUECKas PEIIEeTKaY,
«METAJUTMYECKAs! KPUCTAJUTMYECKAs! PEIIETKA», KCMECH»;

KJ1acCU(UITUPOBATh CIIOKHBIE HEOPraHWYECKHE BEIECTBAa MO COCTaBY HA OKCHJbI, OCHOBAHUS,
KHUCJIOTBl M COJIM; OCHOBAHHMS, KHCJIOTHI M COJNM IO PACTBOPUMOCTH B BOJE; KHUCJIOTHI II0
OCHOBHOCTH U COAEP>KaHUIO KUCIIOPOJIa;

OTIpENIeNIATh MPUHAAJIC)KHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 M3YYECHHBIX KJIaCCOB
(oxcuapl, JeTy4re BOJOPOJHBIE COeIMHEHHS, OCHOBAHUS, KUCIIOTHI, COJIM) IO (hopMyJIe;
OIUCHIBATh CBOMCTBA OTJENBHBIX MPEACTABUTENCH OKCHAOB (HAa MpUMeEpE BOJBI, YIIIEKUCIIOTO
rasa, HeraleHOW U3BECTH), JIETYYHX BOJOPOAHBIX COCAMHEHUH (Ha MpHUMepe XJIOPOBOAOPOaa U
aMMHaKa), OCHOBaHUI (Ha IpHUMepe TMIPOKCHIOB HATpUs, KU M KajblMs), KUCIOT (HA
IIpUMepe CEpHOM KUCIIOTHI) U coJlel (Ha MpUMepe XJIOpHIa HaTpusl, KapOoHarta Kanbius, pocdara
KaJbIus);

OIIPEIENIATh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATH (HOPMYJIBI OKCHIOB, OCHOBAHMUN, KHUCIOT M COJEW MO BAJIEHTHOCTSIM M CTEIEHSIM
OKHCJICHHS JIEMEHTOB, a TaKXKe 3apsaM MOHOB, YKa3aHHBIM B Ta0JIUIE pACTBOPUMOCTH KHUCIIOT,
OCHOBaHMWI U COJIEH;

COCTABJIAATh HA3BaHUS OKCU/I0B, OCHOBaHMM, KMCJIOT U COJICH; CPABHUBATH BaJICHTHOCTh U CTEIICHb
OKHCJICHUS; OKCHJIbI, OCHOBAHUS, KUCIOTHI U COJIM IO COCTaBY;

UCTIOJIb30BATh TAOJIHUIly PACTBOPUMOCTH JUISI OTIPEICTICHNS] PACTBOPUMOCTH BEIIECTB;
yCTaHaBJIMBATh TEHETHUECKYIO CBS3b MEXKy OKCHIOM U THIPO-KCHIOM M HA000pOT; MPUUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXIy CTPOSHHEM aTOMa, XUMHUYECKON CBS3bIO U TUIIOM KPUCTAITUNIECKOM
PEIIETKH XUMHUYECKUX COCAMHEHUI;

XapaKTepu30BaTh AaTOMHBIC, MOJIEKYJSIPHbIE, HMOHHBIE METAJUIMYECKHE KPHCTALTHYECKUe
PEILIETKH; Cpely pacTBOpa ¢ MOMOUIbIO mKaibl pH;

MIPUBOIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAJUINYECKOMN PEIIeTKH;

MIPOBOJUTH HAOIIOIEHUS 32 CBOMCTBAMH BEILIECTB U SIBJICHUSMH, IPOUCXOSIIMMHE C BELIECTBAMH;
co0JroIaTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU MPOBEIEHUH HAOMIOACHUN U OTIBITOB;
HCCIIEI0BATh CPEy PacTBOpa C MOMOIIIBIO HHIMKATOPOB; SKCIIEPUMEHTAIBHO pa3iinyaTh KUCIOTHI
U ILEJIOYH, TONIb3YSACh HHIUKATOPAMU;

MCTOJIB30BATh MPH PEIICHUH PACYETHBIX 3a/1a4 MOHATHUS «MaccoBasi OIS SJIEMEHTa B BEILIECTBEY,
«MaccoBasi J0JI PAaCTBOPEHHOTO BEILECTBAY, «00BEMHAs 10JI Ta3000pa3HOT0 BEIIECTBAY;
MIPOBOJUTH pacueThl C MCIOJIb30BAHMEM MOHATHH «MaccoBasl JIOJIsl 3JIEMEHTa B BEILECTBEY,
«MaccoBasi J0JII PACTBOPEHHOT'O BEILECTBAY», «00OBEMHAs J10JIs1 Ta3000pa3HOTO BEIIECTBAY.

MeTtanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamumiics NOJKEH ymems.:

COCTaBJIATh HA OCHOBE TEKCTa TaOJIUIIBI, B TOM YHCIe ¢ mpuMeHeHneM cpeacts UKT;

0] PyKOBOJCTBOM YUUTEJISI IPOBOIUTH OMIOCPE0BaHHOE HAOII0IeHUE

MOJl PYKOBOJCTBOM YYHTENS O(QOPMIIATH OTUET, BKJIIOYAIOIIMK ONMHCAHHE SKCIIEPUMEHTA, €ro
pe3yabTaToB, BEIBOJIOB;



® OCYILECTBJIATh HMHIYKTHBHOE 0000meHHe (0T EAWHUYHOTO JOCTOBEPHOIO K 0oOIeMy
BEPOSTHOCTHOMY), T. €. OTIPENENIATh OOIIME CYIIeCTBEHHbIE MPU3HAKHU ABYX U 0ojiee 0OBEKTOB U
¢buKcupoBaTh ux B (hopMe MOHATUS WIN CYXKICHUS;

® OCYLIECTBIIATH AEAYKTHBHOE 0000IIeHNE (IOABEACHNUE €AUNHUYHOIO JOCTOBEPHOrO MOJ olliee
JIOCTOBEPHOE), T. €. aKTYIM3UPOBATh TMOHATHE WIM CYXACHUE, U OTOXICCTBIATH C HUM
COOTBETCTBYIOIIUE CYIIECTBEHHBIE IPU3HAKH OJTHOTO WK O0siee 00bEKTOB;

® OMpeneNsTh acleKT Kiaccuukanuy;

® OCYILECTBJIAThH KIACCUPHUKAIIHIO;

® 3HATh U UCMOJIB30BAThH PA3IHMUHbIC (POPMBI MPEACTABICHUS KIACCUPUKALIH.

Tema 5. W3meHeHnus, npoucxoasimue ¢ Bemecrsamu (12u)

IlonsiTHe sABIEHMM KaK U3MEHEHMM, MPOUCXOIAIIUX C BELIECTBaMU. SIBIEHUSA, CBSI3aHHBIE C
M3MEHEHHEM KPHCTAIIMUYECKOTO0 CTPOCHMS BEIIECTBA INPH IOCTOSHHOM €ro cocraBe, (pusmueckue
aieHusl. OU3NYECKUEe SBICHUA B XUMUU: JUCTWUIALMS, KPUCTAIUIM3ALKs, BBIIAPUBAHUE U BO3TOHKA
BEIIIECTB, IEHTpU(yTUpOBaHHE.

SIBneHus, CBA3aHHBIC C U3MEHEHHEM COCTaBa BEILECTBA, - XUMUYECKUE peakuuu. [Ipuznaku u
YCIIOBUA POTEKAHUS XUMUUECKUX peakuuid. [IoHsTre 06 5K30- U SHAOTEPMUYECKUX peakiuix. Peakiuun
TOpEeHNUs KaK YaCTHBIN ClIydal SK30TEPMHUUECKUX PEaKIMi, IPOTEKAIOIIMX C BBIACICHUEM CBETA.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XHMHMUYECKHE YpPaBHEHHUS. 3HAYCHHE WHIEKCOB M
ko3 duurenToB. CocTaBieHne ypaBHEHUH XUMUYECKUX PEaKLUil.

Pacuetsl o xumu4yeckuM ypaBHeHUsAM. PellieHne 3a1ad Ha HaXOXKICHUE KOJIMYECTBA BEIIECTBA,
Macchl MM 00beMa MPOAYKTa PEakIUH IO KOJIMYECTBY BEIIECTBA, Macce WJIM O0bEMY HCXOAHOTO
BellecTBa. Pacuersl ¢ UCIONB30BAHUEM IIOHATHUS «JOJS», KOIZAA HCXOMHOE BELIECTBO JaHO B BUJIE
pacTBopa ¢ 3aJJaHHOM MacCOBOM J0JIEH PACTBOPEHHOI'O BELIECTBA WIM COACPIKUT ONPEIAECICHHYIO TOJII0
IIPUMECEH.

Peakuuu pasnoxenus. [Tonsitue o ckopocty xumuueckux peakuuid. Katanuzaropsl. @epMeHTHI.

Peaxuuu coenunenus. Karanutuueckue u HekaTamuTHyeckue peakuuu. OOpaTHUMble U
HEOOpaTHUMBbIE PEaKIIHH.

Peakuuu 3amenieHus. DNEKTPOXUMHUUYECKUN Pl HAIPSDKEHUH METaJuIOB, €ro MCIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUS BO3MOXKHOCTH IIPOTEKAHUS PEAKLUKA MEKy METaJUIaMH U pacTBOPaMU KHCIIOT.
Peaxuu BEITECHEHUS OAHUX METAIIOB U3 PACTBOPOB UX COJIEH APYTMMH METAJUIAMH.

Peakuun oOmena. Peaknum HeWTpanu3auuu. YCJIOBHS MPOTEKaHHWS peakiuii oOMeHa B
pacTBopax 40 KOHIIA.

Tunsl XUMUYECKUX peakluil (110 IPU3HAKY «UYUCIIO U COCTaB UCXOJHBIX BELIECTB U MPOTYKTOB
peakuumn») Ha IpUMepe CBOMCTB BOJbl. Peakius pas3iiokeHus - 2JIEKTpoIn3 BoAbl. Peakuyu coeguHeHus
- B3aMMOJICMCTBHE BOJBI C OKCHUAAMH METAJUIOB U HeMeTayioB. [loHATHe «ruapokcuasy. Peakuun
3aMEIICHNUS - B3aUMOJCHCTBUE BOABI C ILEIOYHBIMU U IIEJIOYHO3EMENbHBIMU MeETaJIaMu. Peakuuun
oOMeHa (Ha mpuMepe THAPOoIIn3a CyIb(puIa ATIOMUHHS U KapOuia KalabLus).

PacuérHblie 3anaun. 1. BeluncieHne no XMMHUYECKMM YpaBHEHHSM MAacChl MM KOJWUYECTBA
BEILECTBA 10 U3BECTHOM MAacCe WIH KOJIUYECTBY BELIECTBA OJHOIO U3 BCTYNAIOIIUX B PEAKLUIO BEIIECTB
WIN TPOJYKTOB peakiuu. 2. Berarciaenne Macchl (KOJMUECTBa BEIIECTBA, 00beMa) MPOIYKTa peakluy,
€CJIM M3BECTHA Macca MCXOJHOIO BEIECTBA, COACPXKAILErO OINPEACIEHHYI0 [OJI0 IpuMeced. 3.
Brruncnenue Macchl (KOJIMYECTBa BELIECTBA, 00beMa) MPOAyKTa peaKLiH, €CJIM H3BECTHA Macca pacTBOpa
Y MaccoBas J10JIs1 paCTBOPEHHOT'O BELIECTBA.

IIpenmeTHble pe3yJbTaThl 00YYECHHUS:

VYyamuiics NOJKEH ymems:
e KJaccu(UIMPOBATH XMMUYECKHE PEAKLIMU 110 YHUCITY M COCTABY UCXOJHBIX BEIIECTB U MPOAYKTOB
peaKIyu; TeroBoMy 3G GEKTy; HApPaBICHUIO IPOTEKAHUS PEAKLIUH; YIACTHIO KaTaIu3aTopa;
® UCMOJB30BaTh TAOIMIly PACTBOPHUMOCTHU ISl ONPEAEICHUS BO3MOXKHOCTH MPOTEKAHUS peaKUuil
OOMEHa; SIEKTPOXUMHUYECKUN psA HaNpsHKeHUH (AaKTUBHOCTH) METAUIOB Ui ONpPEeSICHHS
BO3MOKHOCTH IIPOTEKAHUS PEAKLIUA MEX Ay METAJUIAMU U BOJHBIMU PaCTBOPaMU KUCJIOT U COJIEH;



e HaOJIOAaTh U ONMUCHIBATH MPU3HAKU M YCIOBUS TEUCHUS XUMHUECKUX PEAKLUH, AeJIaTh BHIBOIbI
Ha OCHOBaHUH aHAJIN3a HAOIIOACHUH 32 SKCIIEPUMEHTOM;
® IIPOBOJUTH PAacueThl MO XUMUYECKUM YPABHEHMSM Ha HAXOXACHHE KOJIMYECTBA, MAacChl WIIU
o0beMa NPOAYKTa peakIHu MO KOJIUYECTBY, Macce WM OOBEMY HCXOJIHOTO BEIIECTBA; C
HCIIOJIb30BAaHUEM MOHATHUS «0JI5», KOT1a HCXOIHOE BELECTBO JaHO B BUJIE PacTBOPA C 3a1aHHOM
MacCOBOM J0JI€l paCTBOPEHHOTO BEILIECTBA WJIN COJIEPKUT ONPEAEIEHHYIO JI0JII0 TPUMECEH.
MeTtanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamumiics NOJKEH ymems.:

® COCTaBJIATH HA OCHOBE TEKCTAa CXEMBI, B TOM 4uciie ¢ npumeHeHuem cpeacts UKT;

®  CaMOCTOSTENILHO O(OPMIIATH OTYET, BKJIIOYAIOUIMNA ONMMCAHUE SKCIIEPUMEHTA, €r0 pe3yJIbTaToB,
BBIBOJIOB;

® CIIOJIb30BATh TaKOM BHJ MBICICHHOIO (MICAJIbHOIO) MOJEIUPOBAaHUSA, KaK 3HAaKOBOE
MOJIETUPOBaHUE (Ha IPUMEpPE YPaBHEHUI XUMUYECKUX PEAKLU);

® pa3nuyaTh 00bEM M COJEpKaHHE MOHATH;

® pa3nauyaTh POAOBOE U BUIOBOE IOHATHS;

® OCYLIECTBIISITh POJIOBUI0BOE OIIPEIEICHUE TOHATH.

JemoncTpanuu. Ilpumepsl ¢usndeckux sBIEHUH; a) uiaBneHue napadpuna; 0) auddysus
IOYLIUCTBIX BELIECTB C TOPSILEH JIaMIIOUKH HakanuBaHus. [Ipumepsl XUMHUYEeCKUX SBIEHUI: a) ropeHue
MarHus; 0) B3aMMOACHUCTBUE COISTHOM KUCIIOTHI C MPaMOPOM WJIM MEJIOM; B) OJYyYSHHE THIPOKCUIA METH
(II); r) pacTBOpeHuE MOJYYEHHOI0 TMIPOKCHIA B KUCIOTaX; 1) B3auMopencteue okcuga meau (I1I) c
CEpHOI KHUCIIOTOW IIpU HAarpeBaHUU; €) pa3loXKEHHE IepMaHraHaTa Kajlus;, ) B3aUMOJEHCTBUE
pa30aBIEHHBIX KUCIOT C METaJIaMH.

JlaGopaTopHbIe onbITHI. 3. CpaBHEHNE CKOPOCTH UCIIAPEHUS BOJbI M CIIMPTA 10 UCUE3HOBEHUIO
uX Karenab Ha QuibTpoBanbHOU Oymare. 4. OKHCICHHE MEIM B IJIAMEHU CHUPTOBKH MM TOPEJIKH. 5.
ITomyTHEHuE N3BECTKOBOW BOJIBI OT BBIIBIXaEMOTr'0 yriaeKkucioro rasa. 6. [lomydenue yriekucioro rasa
B3aUMOJICHCTBUEM CO/IbI U KUCIIOTHL. 7. 3aMelieHue Meau B pactBope xuopuaa meau (II) sxenezom.
IIpakTnyeckas padora Ne 5.IIpu3Haku XUMUUECKUX PEAKIIHI.

IIpeaMeTHBIE Pe3YaLTATHI 00VUEHHSI:

Yyamumiics NOJKEH ymems:

e oOpamarbcs ¢ 7a00paTOPHBIM 000PYIOBAaHUEM M HAarpeBaTeIbLHBIMU MPHOOpPaMH B COOTBETCTBUHI
C MpaBHJIAMH TEXHUKU 0€30MaCHOCTH;

® BBINOJHATH MPOCTEHIINE TpUEMBbl paboThl ¢ Ja0OpaTOPHBIM OOOPYAOBAaHHEM: JTAOOPATOPHBIM
LITaTUBOM; CIIUPTOBKOM;

e HaOII0/aTh 32 CBOMCTBAMH BEIIECTB M SBJICHUAMH, IPOUCXOASIINMHU C BEIIECTBAMU;

® OMNHUCHIBATH XMMHUYECKHH SKCIIEPUMEHT C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTIO)
A3bIKA U SA3bIKA XUMUHU;

® JenaTh BBIBOJBI IO PE3yJIbTAaTaM MPOBEACHHOTO IKCIIEPUMEHTA;

® TOTOBHUTb PACTBOPHI C ONPEACIICHHON MAaCCOBOU JI0JIEN PACTBOPEHHOIO BELIECTBA;

® TIPUTOTOBUTH PACTBOP U PACCUMTATH MACCOBYIO JIOJIIO PACTBOPEHHOT'O B HEM BEIIIECTBA.

MeTtanpeamMeTHbIe pe3yJabTaThl 00y4eHus!

VYyamumiics NOJKEH ymems:
CaMOCTOSITENIFHO UCIOJIb30BaTh OMOCPEI0BAHHOE HAOIIOCHHUE.



Tema 6. Teopus 3JIEKTPOJUTHYECCKOM JTUCCOUUAIMU M CBOMCTBA KJIACCOB HEOPraHMYECKHX
coequHenuii (21 u)

[TonsiTrie 00 PMEKTPOTUTHUECKON TUCCOMMALINN. DIEKTPOIUTHI U HEIJCKTPOIHUTEL. MeXaHu3m
JUCCOIMAIIMU 3JIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XMMHUUYECKOW CBs3U. CTENEeHb 3JIEKTPOIUTHUECKOMN
nuccoruaui. CHUIIbHBIE U c1a0ble SJICKTPOIHTEHIL.

OCHOBHbIE TOJIOKEHHUSI TEOPUH DBJIEKTPOJIUTUUECKOW aucconuanuu. VoHHbIE ypaBHEHHs
peakuuii. YciaoBusl MPOTEKAaHUs PEaKIu 0OMEHa MEXIy IJIEKTPOJIMTAMHU 10 KOHIIA B CBET€ MOHHBIX
MPECTABICHUN.

Krnaccudukanus nOHOB U UX CBOHCTBA.

Kucnotel, ux knaccudukanus. Jucconmmanus KHCIOT M WX CBOWCTBA B CBETE TEOPUH
AJIEKTPOJUTUYECKON Auccouranuu. MONEeKyaspHble W HOHHBIE YPAaBHEHUS PEAKUHUM KHUCIIOT.
B3aumoneicTBue KHCIOT € MeETaulaMU. OJIEKTPOXMMUYECKUMH psAJ HANpsDKEHUH  METaJuIoB.
B3anmopaeincTBue KUCIOT C OKCUAAMU METAUIOB. B3anMoIeCTBHE KHUCIOT C OCHOBAHMSMHU - PEaKLMS
HelTpanu3auuu. B3aumozeiicTBue KUCIOT ¢ coisiMu. Mcnonb30BaHuEe TaOJIMIBI pacTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, UxX Kinaccuukanus. Jucconmanuss OCHOBAaHUN M MX CBOWMCTBA B CBETE TEOPUH
3JIEKTPOJIUTUYECKON Auccounanuu. B3anmoneiicTBue OCHOBaHUM C KMCIOTAMH, KUCIIOTHBIMU OKCHJIAMHU
u consiMu. Mcmonp3oBaHWE TaOIMIBI PACTBOPUMOCTH JJIsi XapaKTEPUCTUKH XUMHUYECKHUX CBOHCTB
OCHOBaHUM. Pasznoxenue HEpPaCTBOPUMBIX OCHOBAaHUI npu HarpeBaHuMU.
Conu, ux kiaccuuKanus U JUCCOIUAIUS Pa3IMIHBIX TUIIOB colieii. CBOWCTBA coyiell B CBETE TCOPUH
3JIEKTPOJUTUYECKON Iuccolranvu. B3auMoaelcTBrUE COJIEN ¢ MeTajulaMH, YCJIOBHUS MPOTEKAHUs ITUX
peakuuii. B3anmopeiicTBre coseil ¢ KHCIOTaMH, OCHOBAHUSMU U CONISIMU. VCmonb30BaHUE TaOIUIIBI
PacTBOPUMOCTH ISl XaPAKTEPUCTUKHA XUMUYECKUX CBOMCTB COJIEH.

O6o06muieHne cBeieHuit 006 oKkcHIax, NX KIacCu(UKAIMN U XUMHUYECKUX CBOMCTBAX.

['eHeTnueckue psabpl METAUIOB M HEMETAUIOB. ['eHeThdeckas CBsA3b MEKIy Kiaccamu
HEOPraHUYECKUX BEILLECTB

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakinu. OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHUE.

Peaknmu WMOHHOTO OOMEHa M OKHUCIHUTEIHHO-BOCCTAHOBUTENBbHBIE peakiuu. CocraBieHHe
ypaBHEHU OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINI METOOM IIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJUIOB, KHCIOT U COJIeH B CBETE MPEICTaBICHHUMA 00
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.
IIpeaMeTHBIE Pe3YaLTATHI 00VUEHHSI:

VYyamuiics NOJKEH ymems.:

® CIOJB30BaTh IPU  XApPAKTEPUCTUKE IPEBPALICHUM  BELIECCTB  IIOHATHUA:  «PacTBOPY,
«QIIEKTPOJINTHYECKAsT  AUCCOLMALIMUSA»,  «IJIEKTPOJIUTBDY,  «HEDJIEKTPOJIMUTBI»,  «CTEIICHb
TMCCOLMALIUIY, «CUJIbHBIE 3JEKTPOIUTHD), «CIa0ble 3JEKTPOJIUTHI), «KATHOHBD), «aHUOHBI,
«KHCTIOTBI», «OCHOBaHHS», «COJM», «HOHHBIE PEAKLUN», «HECOIe00pa3yloume OKCHIIbD»,
«coNeo0pasyIoe OKCHIbD», «OCHOBHBIE OKCHIBD», «KUCIOTHBIE OKCUABD), «CPEIHUE COIMN»,
«KHUCJBIE COJIN», KOCHOBHBIE COJIN», KTCHETUUECKUN PAL», «OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peaKkuumn», «OKUCIUTEIB), «BOCCTAHOBUTEIIb), «OKUCIIEHUE), «BOCCTAHOBIICHUEY;

® OMNHUCHIBATH PACTBOPEHME KaK (PU3UKO-XUMHUECKHUH MpoLecc;

® WLIIOCTPUPOBATH IPUMEPAMU OCHOBHBIE ITOJIOKEHUS TEOPUHU NIEKTPOIUTUIECKON TUCCOLUALINN;
TEHETUYECKYI0 B3aMOCBSI3b MEX/y BEIIECTBAMU (IIPOCTOE BEIIECTBO — OKCUA — T'HIPOKCH] —
COJIb);

® XapakTepu3oBaTh OOIIME XMMUYECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX OKCHJOB, KHCIIOT,
OCHOBAaHMM M COJIEH C MO3ULUH TEOPUU DJIEKTPOJIUTHYECKOW IUCCOLUALUU; CYLIHOCTb
JIIEKTPOJUTUYECKON TUCCOLUALMN BEIIECTB ¢ KOBAJICHTHOM IOJSPHOM U MOHHOM XUMUYECKOH
CBA3BI0; CYLIHOCTb OKUCIIMUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN;

® T[PUBOJUTH IIPUMEPBI PEAKLUUN, IOATBEPKIAAIOIUX XUMHUYECKHE CBOWCTBA KHUCJIOTHBIX H



OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBaHMWA M COJIEH; CYLIECTBOBAHHE B3aUMOCBS3H MEKIY
OCHOBHBIMH KJIaCCaMH HEOPraHUYECKHUX BEIIECTB;

KIIACCU(PUIIUPOBATh XUMHYECKHE PEAKIHUU M0 «MU3MEHEHHUIO CTENCHEW OKHCICHUS SJIEMEHTOB,
00pa3yroIINUX pearupyromife BeIeCTBaY;

COCTaBJIATh YPABHEHHUS DJIEKTPOJUTHUYECKOM JUCCOLUMALIMM KHUCIOT, OCHOBAaHUW WU COJIEH;
MOJIEKYJIAPHBIC, IIOJHBIE M COKpAUICHHbIC HWOHHBIC YPaBHEHUS PEAKIUH C y4acTHUEM
3JIEKTPOJIUTOB; YPABHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMM, HCHOJIb3YsS METOJ
ANEKTPOHHOTO ©OanaHca, ypaBHEHUs pEakKlHi, COOTBETCTBYIOUIUX IIOCIEIOBATEIBHOCTH
(«uemoyke») NpeBpallleHUd HEOPraHUYECKUX BEILIECTB Pa3JIMYHbIX KJIACCOB;

ONPEACISITh OKUCIUTEID U BOCCTAHOBUTEND, OKHCICHUE W BOCCTAHOBIICHUE B OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIUSAX;

YCTaHABJIMBATh ITPUUYMHHO-CIEACTBEHHBIE CBS3U: KJIACC BEIIECTBA — XHMHUYECKHE CBOMCTBA
BEIIECTBA;

HAOII0/IaTh U OMUCHIBATH PEAKIIUN MEXKIY SJICKTPOIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
WJIU POJHOTO) SI3bIKA U SI3bIKA XUMHUH;

MPOBOAUTH  ONBITHI, IOATBEPKIAIOIIME XHUMHUYECKHME CBOWCTBA OCHOBHBIX  KJIacCOB
HEOPraHUYECKUX BEILIECTB.

MeTtanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamumiics NOJKEH ymems.:

JieJ1aTh [IOMETKH, BBIIMCKU, IUTUPOBAHUE TEKCTA;
COCTABJIATH JOKJIAL;

COCTaBJIAATh HA OCHOBE TeKCTa rpaduku, B TOM yucie ¢ npuMeneHnem cpeacts UKT;

BJIAJICTh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KAK PACCYKICHUE;

HCIOJIb30BaTh TAKOW BUJ MBICIIEHHOTO (MICAJIBHOT0) MOJEIUPOBAHUS, KaK 3HAKOBOE
MOJIETMPOBaHUE (Ha MPUMEPE YPaBHEHUM peaklUii JUCCOLMALMU, HOHHBIX YPaBHEHUN peakLui,
[I0JIypEaKIMii OKUCIIEHUS-BOCCTAHOBIIEHUS);

pa3nuyaTh KOMIIOHEHTHI JOKa3aTeIbCTBa (T€3HC, apryMEHTHI U (POpMY JOKa3aTEeNIbCTBA);
OCYLLIECTBIIATH MIPSAMOE UHAYKTUBHOE 10KA3aTEIbCTBO.

JeMoHcTpanuu. VcnbiTanne BEIIECTB U UX PACTBOPOB Ha 3JIEKTPOIIPOBOJHOCTh. 3aBUCUMOCTh

3JIEKTPOINPOBOJHOCTH YKCYCHOM KHUCIIOTHI OT KOHLIEHTpaluu. B3anmMoaencTBre NMHKa ¢ CepoM, CONISTHOM
kucnotol, xinopuznom meau (I1). 'openne marnus.

JlaGopaTopHble onbIThl. 8. Peakuuu, XapakTepHbIE [UIsl PACTBOPOB KUCJIOT (COJISHOM WU

cepHoii). 9. Peakiuu, xapakTepHble JJIsl pacTBOPOB Ieouel (TMAPOKCUIOB HaTpus uiu kKanus). 10.
[lonydyeHne 1 cBOMCTBAa HEPACTBOPUMOI'O OCHOBaHMs, Hanpumep ruapokcuaa meau (II). 11. Peakuun,
XapaKTepHBbIE ISl pAaCTBOPOB coJeit (Hampumep, as ximopuaa meau (I11)). 12. Peakum, xapaktepHbie st
OCHOBHBIX OKCHJOB (Hampumep, [Uisl okcuaa kanblus). 13. Peakiuu, XapakTepHble MJI KUCIOTHBIX
OKCHJIOB (Hampumep, 1Jis yrIeKUCIIOoro rasa).

IIpakTHyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAaHUM, OKCHJIOB U COJIEH.
IIpakTnyeckas padora Ne 7. Pemienue skciepuMeHTaIbHbIX 33a4.

IIpenmeTHble pe3yJbTaThl 00yYeHHs

Yyamumiics NOJKEH ymems:

oOparmiarbcs ¢ 1a00paTOpPHBIM 000PYIOBAaHUEM M HAarpeBaTeIbHBIMU IPHUOOpPAMH B COOTBETCTBUH
C MpaBHJIaMH TEXHUKU 0€30MaCHOCTH;

BBINOJIHATH MIPOCTEHIIINE PUEMBI 0OpaIleHus ¢ 1ab0paTOPHBIM 000pyI0OBaHKUEM: Ta00PaTOPHBIM
IITaTUBOM, CIIUPTOBKOIA;

Ha0JI01aTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSAMH, IPOUCXOASIINMHU C BEILIECTBAMU;



® OIUCHIBATh XMMHUYECKUN SKCHEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOIO)

S3bIKA U A3bIKa XUMHUH,
¢ JCJIaTh BBIBOJHLI IO PE3YJIbTaTaM IMPOBCACHHOTO SKCIICPUMCHTA.

MeTtanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics NOJKEH ymems:
® omnpenensaTh, WCXOAS U3 y4eOHOW 3amaunm, HEOOXOJAMMOCTh
OTIOCPEIOBAaHHOT'O HAOIIOICHUST;
® CaMOCTOSTENHHO (POPMUPOBATH MIPOTPAMMY IKCIICPUMEHTA.

HCMMOCPCACTBCHHOI'O  WJIA



KanennapHo — rTeMaTn4yeckoe mJianHupoBanue no xumum no nporpamme O.C.I'aGpuensina
(2 yaca B Hefes110, Bcero 70 4acos)

HJara | Ne | Conep:xkanme IToBTOpEH | lomamiHee
YP | OIpOrpaMMHOIO MaTepuajia ue 3ala-HHe 3ananus, popmupyromue Y'Y/
OK Hcnoinb3o
a peryJis- NMO3HABA | KOMMYHH- JIMYHOCTH Ba-HUE
1o THBHbIE - KATHBHbIE ble HUKT
Te TEJbHBI
Me (¢
Tema 1. BBenenne B xumnio (4 4acoB)
03.09 Tpeaver xummi.. Lo Nel q)I/IroLI/I‘leCKI/Ie §1, ynp. 4 dopmu- dopmu- dopmMmu-poBaHue ®dopmu-
1 KipaTceii 04epk HCTODEH XHMEHH. CBOIiCTBa, poBaHue poBaHue yMeHHS padoTaTh B | poBaHUE
Bermecrsa, ¢dusndeckoe TTOHATHUS O YMCHHUS mapax, OTBe4aTh Ha | MHTepeca K
TEJ0 XVMHU U €€ HAOIIOAATH | BOMPOCHI yUUTENS, | HOBOMY
05.09 Ouznyeckue | §2,3 pOJIK B )KU3HU , IeTaTh YMEHHUE UCMOIb30- | IpeaMe-Ty. Bupryanb
Tpesparienns Bemects. Poss CBOIiCcTBa YeoBeKa BEIBOJIBI BaTh XUMHYCCKUI Hast
2. XUMUH., 1pH ASBIK, YMEHHE nmaboparo
MPOBEICHU | paboTath C paTop
U OIBITOB, | XMMHUYEC-KOM uf
10.09 3HaK{ XUMUYECKHX DJIEMEHTOB. ATtoMm c.174 yMeEHUs HOCYJIOH. Hpe3eHTa
3. [lepuoguueckas cucrema paboTats ¢ s
Menneneena /I.1. KHUTOU U C
12.09 4 Xumudeckne GOpMyITHL. §4 epuoauye
) OrtHocurenpHble Ar 1 Mr Macchbl. CKOM
CUCTE-MOM.
Tema 2. ATOMBbI XHMHYECKHX 3JIEMEHTOB (7 4acoB)
17.09 ATOMBI XUMHYECKUX 3JIEMEHTOB. AtoMm. §6,7 dopmu- dopmu- dopmMmu-poBaHue ®dopmu- [Ipesenrta
5. OCHOBHBIE CBEJICHUS O CTPOCHHUH Crpoenue poBaHue poBaHue YMCHHS CITyIIaTh poBaHue s
aTOMOB siIpa aToMa MTOHATHH O YMCHHUS YUHTEIIS, BECTH HHTEpeca
19.09 VISMEHCHHS B COCTABE AIEP ATOMOB DIIEeKTPOH §8, 9¢.52ymp.2 | CTpOe-HUM pa60T21Tb C | Auanor ¢ yuyuTeneM | K KOHKpET- IIpesenTa
6. [epwuon. aToMa, KHHTOH, U IPYTHMHA HOMY
XUMHUUYECKHX 3JIEMEHTOB. M30TOMNBbI. o oA
['pymma XUMHAYIECKOM YMCHHUS YYaIIAMU-CSI. XUMHYECKOMY
24.09 7 CTrpoeHue 3eKTPOHHBIX 000J109eK CBS3H U €€ HUHTETPUPO JJIEMEH-TY,
' aTOMOB BHJAX. BaTh MTOHCK
26.09 W3MeHeHne yncna 3JIeKTPOHOB Ha 3HaHUA U3 JOTTOJTHUTEIIHH
8 BHelIHeM E-ypoBHe aToMOB ¢uzuku B o
XUMHYCCKHUX 3JICMCHTOB. XUMHIO.
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01.10 9 Xumuueckas cBsi3b. MonHas 5 §11, ymp.2¢.66 uH(popmanmu Hpe3eHTa
' XUMHUYECKAS CBS3b. 0 HCM. s
03.10 6 §12 IIpesenta
10. | KoBasneHTHas XUMUYECKasl CBA3b.
s
08.10 11 | KoBajeHTHAs TOJNAPHAS CBS3b. 7
10.10 12 MeTajuinyecKkas XUMUYECKas CBA3b. | 8
15.10 §4-12 [Ipesenra
13 O06001meHue 1o Teme (<AIOMLI [oBTOpHUTH s
XUMHUYECKUX COCTUHEHUID) OCHOBHBIE
MTOHATHUS TEMBI
17.10 KonTponbnast padora Ne 10
14. 1«ATOMBI XUMHUYECKUX
COCIMHEHUN»
Tema 3. IlpocThie BemecTBa (6 4acoB)
22.10 15 [IpocTeie BelecTBa-METAIIIBI. 1 Ousnueckue | §13 ®dopmu- Vmenne VYmenne OBnage-Hue Hpe3eHTa
Ausnorponus. CBOICTBa poBaHue paboTath C | COTPYAHHUYATH C HaBBIKa-MHU s
MIOHSITHS O y4aeOHH- YUHTENIEM B IMIOUCKE | JIJIS IPaKTH-
MeTali-jiax, KOM, u cbope YeCKOU
24.10 16 Konngectso Beniectsa. Moib. 2 | Ornocurens | §15, yop.1-3 HeMeTaax, nononuute | nudopManuy, JeSITelb-
Mounspras macca. Hasl aTOMHas KOJIMIECTBE JBEHON CIIyIIATH €TO. HOCTH.
H BEILLECT-Ba. JTUTEpaTyp
MOJIEKYIISIPH oit.epuon
ast MacChl AIEC-KOik
05.11 17 MomnsipHeIif 00BEM Ta30B. 3 | KonnuectBo | §16, ynp.1, 2 CHCTE-MOIA.
BELLECTBA
07.11 18 Pemienne 3anad mo temam: 4 | Konuuectso | §15, 16 ymp.
«Monspuwiii 00vem 2az08, BCIIECTBA, 4-5, c.85
KOIUYeCmeo 8euecmen. MOJISIpHAS
macca,
MOJISIPHBIN
00BeM,
[IOCTOSIHHAS
ABoraapo
12.11 19 INoaroToBka Kk KOHTPOIBHOI 5
pabore
14.11 20 KonTponbnas padora Ne 2 6
«IIpocThie BeniecTBay
Tema 4. CoeMHeHUs1 XMMHYECKHX 3JIEMEHTOB (9 4acoB)
19.11 1 §17, ynp.1,2 ®dopmupoBaHue | YMeHue YMmenue paboTath Ymenue Hpe3eHTa
21. | Crenenb okucnenus HOHATHUS O paborath ¢ | B mapax, B IpylIax, | HCIOJb-30BaTh

ous




21.11 2 bunapubie coenuHeHuUs: OKCUABI U | 2 §18, ymp.1 4 CTEIIEHU
" | meryunie BOIOPOTHBIC COCTUHCHHS. OKHCJIe-HUS,
26.11 23 brHapHble coenMHEHUs: OKCHABI U | 3 §19, ymp.4-5 KJIaCCOB
" | meryune BOIOPOTHBIC COCTUHCHHSI. COCTMHEHUH,
28.11 24. | OcHoBanus. JI.0.Ne3 4 §20, ynp.3,5 YUCTHIX BEIECT-
03.12 25. | Kucnorsr. JI.o.Ne4 5 §21 Bax M CMCCAX.
05.12 26. | Comu. JI.o.Ne,5 6 §21, ynp.2,3
10.12 7 IToBTOpUTH
27. | Conm. OCHOBHBIE
TTOHSITHS] TEMBI
12.12 28 IToaroToBKa KOHTPOJILHOM paboTe 8
17.12 KonTponbnas padora Ne 3 9
29 «CoeMHeHNs] XUMHYECKUX
2JIEMEHTOBY
Tema 5. U3meHeHus1, npoucxoasimue ¢ emecrsamu (18 yacos)
19.12 1 | Artom. §22
Monexyna
Kpucrammnieckne penieTky. duznyeckoe
30.
J.0.No5 TEJIO.
duznueckue
CBOMCTBA
24.12 2 | Cmecu. §23
31 YucTele BEIecTBa U CMECH. Ynornie
JL.0.Ne6
BEIECTBA
26.12 3 MaccoBasi 107151 KOMITOHEHTOB 3 C.181
CMECH.
14.01 OO0BeMHast 10JIT KOMITIOHEHTOB 4 | Cuecn. 324, ynp. 2, 4,
OMECHL Yucreie 7
BEIECTBA
16.01 duznuecKue | XMMHUYECKUE 5
34
siBJieHUs: B XuMuu. JI.0. Ne7
21.01 35. | Xumnueckue peakuun. J1.0.Ne§ 6 C. 185
23.01 7 dopmu-
poBaHue
XYUMUYECKUH MPAKTUKYM HOHATHH 0
36 I1.p Nel « T.b. IpaBuina paboTsl ¢ XHMITHE-CIX
XUMHYECKIM 000PYTOBAHHUCM)) peaKHI'/I—HX, X
TUTIAX; YMEHUS
IMCaTh PeaKIuu
U pacCTaB-JIsTh

y4eOHu-
KOM,
yMeHHE
COIIOCTABI
SATh,
paborarts ¢
¢dopmynam
u.

OTBEYaTh Ha 3HaHUS B
BOIIPOCHI YUHUTETIS. OBITY.
Ymenue Bectu Ymenue Hpe3eHTa
JMaJior, paboTaTh B | HHTETPUPOBAT s
mapax, paboraTsb ¢ b MOJIyYE€HHbIE
YUYUTEIIEM. 3HaHUS B

MIPaKTU-

YECKOM

JKU3HU.




ypaBHe-HHE B

XUMHAYCCKIX
peaKIun-sX.
28.01 37 ILp. Ne2 «IIpu3Haku XUMUYECKUX 8
peakuuii»
30.01 38 XuMuueckre ypaBHEHUs. 3aKOH 9 [Ipesenra
" | coxpaHEHHS MacChI BEIIECTB. s
04.02 39 | Xumuueckue ypaBHEHHS 10
06.02 40. | Peaxuuu pasnoxenns J1.0.Ne6 11 §13-24
11.02 Peaxmuu paznoxxenus, coequaenus | 12 | CrnocoOsr §25, ynp. 3
41. | Hd.0.Ne7 pazneneHust
cMecen
13.02 Peakuuu paznoxxenus, coeaunenus, | 13 §26
42.
3amenieHust J1.0.Ne8
18.02 | 43. | Peaxuus o6MeHa. JI.0.Ne9 14 §27, ynp. 2-3
20.02 15 | KomnuectBo | §28, ymp. 2,3
BEIIECTRA.
44 PacdeTs mo XUMU9eCKUM MomnsipHas
YpaBHCHUSM. Macca.
MonspHslii
00BeM
25.02 45 Pemienne 3ana4 Ha pacueTs IO 16 §29-30 ymp. 1-
XVUMHYCCKAM YPaBHCHHUSIM. 2;
27.02 46 O600mmenue mo reme «M3menenus, | 17
" | npoucxopsIue ¢ BEIICCTBAMI
04.03 KonTponbnas padora Ne 4 18
47. «3MeHeHus1, IpOUCXOASILUE C
BEIICCTBAMID)
Tema 6. OcHOBHBIE KJIACCHI HEOPraHMYeCKUX coequHeHmii (21 yacoB)
06.03 1 | Hounas §34 IIpesenta
CBSI3b. s
Koanentna
48. | OBP o
HETOJIsSIpHAs
Y TIOJISIpHAst
cBsi3b. MloHBI
11.03 49, OBP 2 Kucnora ??2’356, yIp. Hpe3eHTa

ous




IIpesenta
s

IIpesenta
s

IIpesenta
s

IIpesenta
s

13.03 50 IL.p.Ne3 «YcnoBust npoTekaHust 3 §43 ymp. 1,7
" | XMMHMYECKHX pPeaKIHi 10 KOHLay.
18.03 4 | OcHoBaHue §37, ynp.2, 5
51. | Hounsle ypaBHeHus. JI.0.Ne9 C.237
20.03 5 §32,37
52. | MoHHBbIE ypaBHEHUS. C.240
01.04 Kucnotsl, ux xiaccudukanus u 6 §38, ymp. 3,4
53. .
coiictsa. JI.o.Nel0
03.04 7 IToBTOpUTH
IT.p.Ne4 «CpolicTBa KUCHOT B CBETE MTOHATHE 00
54.
TOI». HOHHBIX
PEaKIHSIX
08.04 OcHoBaHuS, UX KIacCH(UKaIUs 1 8 §39, yop. 3, 5
55 .
cBoiictra. JI.o.Nel 1
10.04 IT.p. Ne5 «CBoiicTBa OCHOBaHUIl ? Tosropus
56 OCHOBHBIE
ceere TO».
MTOHATHUS TEMBI
15.04 57 Conu, ux KiaccCUQUKALMS 1 10 §41 ymp. 2,5
cpoiicta. JI.O.Nel2
17.04 58 IT.p.Ne6 «CpoiicTBa coneil B cBeTe 11
TOI».
22.04 59 Oxkcuppl, X Kiaccupukamus u 12 §40 ynp. 3
CBOICTBA.
24.04 60 Oxkcuppl, X Kiaccupukamus u 12 §40 ynp. 3
CBOICTBA.
29.04 61 ILp. Ne7 «CBoiicTBa OKCHIIOB 13
ceere TO».
06.05 62 I'eneTnyeckas CBA3b MEXKIY 14 §42, ynp. 2-4
KJIaCCaMU BEIIECTB.
13.05 63 IL.P Nel10 «Pemenne 15 C.242
" | SKCTIepHMEHTAIFHBIX 331a9».
15.05 64 INoaroToBka k KOHTPOIBHOI 16
" | pabore
20.05 17 IToBTOpUTH
65 KonTponbnas padora Ne 5§ TIOHSITHE 00
" | «XuMHUYECKHE CBONCTBA BEIIECTB» HOHHBIX
PEaKIHSIX
22.05 66 Pewenue 3aga4 Bcex TUIOB MO 18

Kypcy 8 Kiacca




27.05

67.

O06001menne 1o Kypey 8 kiacca

19

29.05

68.

HOpreTHaS[ rajepes BCJIIMKUX
XHUMHKOB.

20

IIpesenta
ML




KAJIEHIAPHO-TEMATHUYECKHWH IIAH

Cpoxn Ne Tema ypoka
YPOKa
KP P a0 JO
03.09 L Ipeamer xumuu. 11.0.Nel Nol
Bemecrtsa.
05.09 2 IIpespaienus Bemects. Ponb xumun. KpaTkuii ouepk HCTOPUM XUMUU. Nel.2
JL.O.Nel,2
10.09 3. 3HaKM XMMHUYECKHX d1eMeHTOB. Ileproanueckas cucteMa Mengeneesa JI.1.
12.09 4. Xumndeckue Gopmynsl. OTHOCHTENBHBIE AT 1 M MacchlI.
17.09 5. ATOMBI XUMHUYECKHUX 3J1EMEHTOB. OCHOBHBIE CBEJICHHSI O CTPOEHUU aTOMOB
19.09 6. W3MeHeHHs B COCTaBe ep aTOMOB XUMUYECKUX WIEMEHTOB. M130TONBL
24.09 7. CrpoeHue 3JeKTPOHHBIX 000JI04€K aTOMOB.
26.09 8. W3meneHne uncia 3JIeKTPOHOB Ha BHENIHEM E-ypoBHE aTOMOB XUMHYECKHX
JJIEMEHTOB.
01.10 9. Xumuueckas cBs3b. loHHas XUMUYecKas CBSI3b.
03.10 10. KoBaneHTHas xXuMHU4ecKas CBS3b.
08.10 11. KoBaseHTHas NONIsipHAst XUMHUECKAs! CBSI3b
10.10 12. Metamumyeckas XUMUY€ECKasl CBSI3b.
15.10 13 O06001meHne 1o TeMe «ATOMBI XUMUYECKHX coeMHeHMI. [loaroroBka K
) ' KOHTPOJIHOH paboTe 1o TeMe .
17.10 14. KonTpoabsnast padora Ne 1«ATOMBI XMMUYECKHX COETUHEHUI) Nel
22.10 15. [IpocTele BemecTBa — MeTaJUIbl U HeMeTayuibl. J1.0.Ne2, 3 Ne2,3
24.10 16. KonnuectBo BemectBa . Pemenue 3agau. [1.0.Ned Ne4
05.11 17. MonsipHBIl 00BEM T'a30B.
07.11 18. Pemienue 3amau.
12.11 19. [ToaroroBka K KOHTPOJIbHOU pabote. Pemenne 3aau.
14.11 20. KonTpoasnas pabora Ne2 «IIpocTtele BemecTBay Ne2
19.11 21. CreneHp OKHCICHHUS.
21.11 22. bunapssie coequHeHus. OKCUABI .

26.11 23. bunapHsie coequHenus. Jletyune BOJOPOAHbIE COSAMHEHUSL.

28.11 24. OcHoBanust. JI1.0.Ne3 Ne3
03.12 25. Kucnotst. JI.0.Ne4 Neq
05.12 26. Comu. JI.o.Ne,5 Ne5
10.12 27. Conmn.

12.12 28. [oxroToBKa K KOHTPOJIBHOH padoTe.

17.12 29. KonTpoabsnas padora Ne 3 «CoeMHEHUS XUMHUECKUX JIEMEHTOBY Ne3

19.12 30. Kpucrammmueckue pelmeTKu. .

24.12 31. J.0.Ne5 Yuctsle BenectBa u cmecu. JI.o.Ne6 No5,6 | Neb

26.12 32. MaccoBasi 107151 KOMIOHEHTOB CMECH

14.01 33. OObeMHast 1011 KOMIIOHEHTOB CMECH.

16.01 34. Du3nuecKkue ¥ XUMUYECKUe siByieHusl B xuMuu. JI.o. Ne7 Ne7

21.01 35. Xumuueckue peakun. JI1.o.Ne8 Ne8
XUMUYECKUN PAKTHKYM.

23.01 36. I1.p Nel « T.b. IpaBuia paboTsl ¢ XUMHYIECKUM 000pYAOBaHUEM Nel

28.01 37. ILp. Ne2 «IIpu3sHaKK XMMHYECKHUX PEaKLHiD» Ne2

30.01 38. XuMHuecKkre ypaBHeHUs. 3aKOH COXpPaHEHUsI MAcChl BELIECTBA.

04.02 39. XUMUUECKHE YPABHEHUSL.

06.02 40 Peakuuu paznoxenus: [.0.Ne6 Neb

11.02 41. Peaknuu pasnoxkenus, coequnenust J1.0.Ne7 Ne7
13.02 42. Peakuuu paznoxxenusi, coeanHenus, 3aMmenienust J1.0.Ne8 No8
18.02 43, Peakiust oomena. J1.0.Ne9 Ne9
20.02 44. PacueTsl N0 XMMUYECKHM YPABHEHUSIM.

25.02 45. Pemntenue 3a1a4 M0 XMMUYECKUM YPABHEHUSIM
27.02 46. O6001menne o reme «l3MeHeHus1, MPOUCXOISIINE C BEIISCTBAMUY
04.03 47. KountpoabHas padora Ne 4 «/3MeHeHus1, nporcXoasIue C BELIECTBAMUY Ne4
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06.03 48. OBP
11.03 49. OBP
13.03 50. IL.p.Ne3 «YcaoBust NpOTEKaHUS] XUMUUYECKUX PEAKLUI 1O KOHLIAy. Ne3
18.03 51. Honnsie ypaBHeHust. J1.0.Ne9 Ne9
20.03 52. HouHbIE ypaBHEHHSI.
01.04 53. Kucnotsl, ux knaccudukarys u coictsa. JI.o.Nel0 NelO
03.04 54. I1.p.Ne4 «CoiictBa kucnot B ceere TO/I». Neq
08.04 55. OcHoBaHwusl, ux knaccuukanus u cBorcraa. JI.o.Nel 1 Nell
10.04 56. IL.p.NeS «CoiicTBa ocHOBaHMil B cBeTe TOI». N5
15.04 57. Conu, ux knaccudukanys u cpoiicta. JI.O.Nel?2 Nel2
17.04 58. IL.p.Ne6 «CaoiicTBa coneii B ceere TO». Neb
22.04 59. Oxcuibl, X Kiaccuukamms 1 CBOHCTBA.
24.04 60. Oxcuibl, X Kiaccuukamms 1 CBOHCTBA.
29.04 61. ILp. Ne7 «CpoiictBa okcuioB B cBete TOI». No7
06.05 62. I'eHeTHueckasi cBsI3b MEXy KJIACCAMU BEILECTB.
13.05 63. IL.p. Ne8 «Pemenne 3KCIepUMEHTANIBHBIX 33Jau». Ne8
15.05 64. [ToaroroBka K KOHTPOJIBHOU padbote
20.05 65. KonTpoabnast padora Ne 5§ «XuMnueckue CBONCTBA BEHIECTBY Ne5
22.05 66. PenieHue 3a1a4 Bcex THIIOB 3a 8 Ki1acc
27.05 67. O06001menne 1o Kypey 8 kiacca
29.05 68. [opTpeTHas ranepest BEIMKUX XHMUKOB NelO
Hroro: 6 10 12




