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IVNIAHUPYEMBIE PE3YJ/IBTATBI UI3YUEHUSA YYEBHOI'O ITPEJIMETA

8 ki1acc. Xumusa

JINUHOCTHDIE:

METAIIPEJIMETHBIE:

IIPEJIMETHDIE:

1) B L1eHHOCTHO-OpUeHTALIMOHHOM cepe —
YYBCTBO T'OP/IOCTU 3@ POCCUMCKYIO
XUMUYECKYI0 HayKy, T'YMaHU3M, OTHOILIeHHe K
TPYAY, LiesieyCTPeMIEHHOCTh;

2) BOCITUTaHUe OTBETCTBEHHOI'O OTHOLIEHHUS K
TIpUPOZie, 0CO3HaHKWEe HeOOXOJUMOCTH 3al[UThI
OKpY’Katollleli cpefibl, CTpeMJ/IeHusT K
30pOBOMY 00pa3y >KH3HH;

3) noHMMaHue 0COOEHHOCTH >KU3HH U TPyZa B
yc/ioBUsIX MH(OpMaTH3ariuy 00I1IeCTBa;
4)cbopMupoBaHUe TBOPUECKOTO OTHOILIEHUS K
npobsiemam:

5) B TPyJ0BOM C(pepe — TOTOBHOCTH K
0CO3HAHHOMY BBIOODPY AanbHeHNIIIen
oOpa3oBaTesTbHOM TPaeKTOpHH;

6) B 1o3HaBaTe/IbHOM (KOTHUTUBHOM,
VHTe/VIeKTYya/IbHOM) cdepe — ymeHue
YIIPaB/ISATh CBOEM MO3HABaTe/TbHOM
JiesiTeNTIbHOCTBIO;

7) yMeHue OLIeHHWBaTh CUTYaLUI0 U
OTepaTUBHO TIPUHUMATh PelleHus;

8) dbopMrpoBaHUe TT03HaBaTe/IbHOU U
MH(POPMAaLIMOHHOW KY/bTYphl, B TOM UHC/Ie
pa3BUTHE HABBIKOB CAMOCTOSITE/TbHOM pabOThI
C yueOHBIMH 1TOCOOUSIMU, KHUTaMH,
JOCTYTTHBIMH COBPEMEHHBIMU
MH(POPMAaLIMOHHBIMU TEXHOJIOTUSIMU;

9) pa3BuTHe TOTOBHOCTHU K pelIeHHUI0

1) ucrionb30BaHre yMeHU U HAaBBIKOB
pa3/IMYHBIX BU/I0B [I03HaBaTeIbHON
JlesiTeIbHOCTH, TIPUMeHeHre
OCHOBHBIX METOZIOB TIO3HaHUs
(cucTeMHO-MH(OPMALIMOHHBIN
aHaJI3, MOZle/IMPOBaHue) [1s
V3y4yeHUs pa3/IMuHbIX CTOPOH
OKpY’Karolllel [1eMCTBUTE/IbHOCTH;

2) UCT0/Ib30BaHUE OCHOBHBIX
VHTe/UIeKTya/IbHbIX OrepaLiyi:
(hopMynMpoBaHUe TUNOTe3, aHa/IN3 U
CHWHTe3, CpaBHeHUe, 000011eHHe,
CUCTeMaTH3allys, BbIsIBJIEHUE
MIPUYMHHO-CJIe/ICTBEHHBIX CBSI3ei,
TOUCK aHaJIOr0B;

3) yMeHUe TeHeprpoBaTh UJen 1
OTpeZieNISITh Cpe/iCTBa, He0OXOUMbIe
JJ1s1 X peanu3aliyy;

4) ymeHUe onpefieNiATh Lie/Iv U 3a/jauu
JlesITeIbHOCTH, BBIOWPATh CpefcTBa
peanv3alyy 1jeId ¥ IPUMEeHSITh UX Ha
NIPaKTHUKE;

5) ucnonb30BaHUe pa3TMYHbIX
VICTOYHUKOB /IJIs1 IO/TyYeHUsI
XUMUUECKON UH(POPMaLUHU.

JlaBaThb OIpe/ie/iIeHUs] U3yUeHHbIX MOHSATHM: BelleCTBO
(XMMHMUeCKUi 371IeMeHT, aTOM, MOH, MOJIeKY/1a,
KpUCTa/l/INUecKas pelleTka, BeleCTBO, IPOCThIe U CJIOXKHBIE
BellleCTBa, XMMHUUecKasi popMysia, OTHOCUTe/IbHast
MOJIEKY/IsIpHasi Macca, BaJIeHTHOCTb, OKCU/IbI, KUCJIOTHI,
OCHOBAaHHUS$, CO/H, aM(pOTEPHOCTb, MHAUKATOP,
NepuoAnueCcKUil 3aK0H, IeproinuecKasl CUCTeMa, U30TOIIbI,
XUMHYecKast CBfI3b, 3/1eKTPOOTPULIATE/IbHOCTh, CTeIeHb
OKMCJIeHUS, 3JIEKTPOJIUT); XMMHUUecKast peakLus (XuMuyeckoe
ypaBHeHUe, reHeThYecKast CBsi3b, OKMC/IeHHe,
BOCCTaHOBJ/IEHHE, 3IeKTPOJIMTUYeCKas AUCCOLMALYS, CKOPOCTh
XUMUUECKOM peaklvn);

OMUCHIBATh 1€MOHCTPALMOHHbIE U CAMOCTOSITEIbHO
NIpOBe/IEHHbIe SKCTIePUMEHTbI, UCII0JIb3YS //Is1 3TOr0
eCTeCTBEeHHbIN (PYCCKUM, POJHOW) SI3bIK U SI3bIK XUMUU;
OIKMChIBaTh U Pa3/nyaTh U3yUyeHHbIe K/1aCChl HEOpPraHWYeCKUX
COeJMHEeHWUM, NPOCThIe Y CJIOXKHBIE BellleCTBa, XUMUYECKUe
peakuuy;

K/1acCU(ULMPOBATh W3yueHHbIe 0ObEKThI U SIB/IeHKS;
Hab/M0aTh 1EMOHCTPUPYEMbIE U CAMOCTOSITENTBHO
TIPOBO/IUMBbIE OITbIThI, XUMHUUECKHe peakliu, TIPOTeKaroli[1e B
TIpUpo/ie U B OBITY;

JlesiaTh BBIBO/bI M YMO3aK/TIFOUeHUs U3 HaOJT0JeHnH,
M3yUYeHHbIX XMMUYEeCKUX 3aKOHOMEepPHOCTeMH, IPOrHO3UPOBaTh
CBOMCTBA HEeM3YyYeHHBIX BeleCTB 10 aHaJIOTMH CO CBOMCTBaMU
V3yUeHHBbIX;

CTPYKTYPHPOBaTh U3y4YeHHbI MaTepral U XUMUUYECKYIO
MH(OPMaLIMIO, TOMYYEeHHYIO U3 JPYTUX UCTOYHHKOB;




TBOPUECKHX 3a/]au, CTOCOOHOCTH OL|eHHBaTb MO/Ie/IMpPOBaTh CTPOeHHe aTOMOB 3/IeMeHTOB TIepBOro —

npob/ieMHbIe CUTYalU U OTIePaTUBHO TPeTHEro MepuoioB (B paMKax U3yueHHBIX TI0JI0XKeHUH TeOprur

TIPUHUMATh OTBETCTBEHHBIE pellleHNs B 3.Pe3sepdopaa), cTpoeHue MPOCTENIIINX MOJEKY/.

Pa3/IUYHBIX TPOYKTUBHBIX BUAX 2.B 11eHHOCTHO-OpUEeHTALIMOHHOU cdepe:

nesaTenbHOCTH (yueOHasi, TOMCKOBO- aHa/IM3UPOBaTh U OLIeHUBATh MOC/IeCTBUS AJisl OKPYKatollei

UCCrieioBaTebCKast, Ki1yOHasi, TpoeKTHasl, cpezibl OBITOBOM M MPOM3BOACTBEHHOM /IeATeTbHOCTH

KPY>KKOBasi 1 fip.); yeJiOBeKa, CBsi3aHHOH C repepaboTKOii BellecTB.

10) popmMHpoBaHHEe XUMHKO-3KOJIOTMUeCKOU 3.B tpynoBoti cdepe:

KYJIbTYDbI, SIB/ISIFOIIENCS COCTaBHOM YaCThIO MPOBOAUTH XUMHUUECKUM IKCTIEPUMEHT.

9KO0JIOTHUECKOU M 00111el KyJIbTYphI, U 4.B cdepe 6e30MaCHOCTH KU3HEAEATETHHOCTH:

HayYHOT'O MUPOBO33PeHUS. OKa3bIBaTh MEePBYIO TIOMOIIIb TPU OTPABJIEHUSIX, 0XKOTaX U
JPYTHX TPaBMax, CBSI3aHHBIX C BellleCTBaMH U JTab0OpPaTOpHBIM
000py/loBaHHEM.

Copep:xaHue yueOHOro Kypca

BBepenue

X¥MHs 1 HAyUYHO-TeXHUYeCKuii rporpecc. Victopuueckuie 3Tanbl BOSHUKHOBEHHS M Pa3BUTHs XMMHU. OCHOBHBIE TIOHSITHSL M TEOPUU XUMUHU.
JIabopaTopHoe 060pyZOBaHKe U TIPUEMBI PabOTHI C HUM. [IpaBu/ia TeXHUKK 6e30MacHOCTH MpU paboTe B KaOWHeTe XUMUH.

JemoHcTpanuu. Tabuiipl, C1aii/pbl, MOKa3bIBAOLIe UCTOPUUECKUM TIyTh Pa3BUTHS, JOCTI)KEHHSI XUMHUM U UX 3HaueHHe; 1abopaTopHoe
obopy/Zi0BaHHe.

ITpakTnueckasi pabora Nel.JlTabopaTopHoe 060pyi0BaHue 1 TPUEeMbI PabOThI C HUAM.

Pa3gen 1. BeljecTBo M XMuMHYeCKHE ABJIEHHS C MO3ULIMI aTOMHO-MOJIEKY/IAPHOTO YYeHHS.

XuMHUYeCKHe 3JIEMEeHTHI H Bell[eCTBAa B CBeTe aTOMHO-MOJIEKY/ISIPHOTO YUeHUs

[ToHsiTHE «BeleCcTBO» B pu3uKe U XuMur. Pu3rueckre U XUMHUUECKUe siBieHus. VI3MeHstoleecs: BEIeCTBO Kak MpeAMeT u3ydyeHus: Xumun. da3oBble
nepexo/pl. OmnucaHye BeIecTs.

XWMHYeCKre 37IEMEeHTBI: UX 3HaKU U CBe/IEHUs U3 UCTOPUM OTKPBITHsL. COCTaB BellecTB. 3aKOH TIOCTOSTHCTBA COCTaBa, XUMHUUeckre Gopmysibl. @opMbl
CYILIeCTBOBAHHUSI XUMUYECKHX 3/IEMEeHTOB. BelrjecTBa 1pocThie U CII0XKHBIE.

[TpocTeie BelecTBa: MeTa/uTbl U HeMeTa/ibl. OOILasi XapakTepUCTHKA METa/VIOB U HeMeTa/l/ioB. HeKoTopble CBeZieHUs] O MeTaj/ulaX U HemeTasllax,
00y C/I0B/IMBAIOIIMX 3arpsI3HEHHOCTH OKPY»Karoleit cpefpl. OmnricaHre HEKOTOPBIX HanboJsiee paclpoCTPaHEHHBIX MTPOCTHIX BEIIeCTB.
ATOMHO-MOJIEKY/ISIDHOe yueHHe B XUMHU. OTHOCUTe/IbHbIE aTOMHbIE M MOJIEKYJ/IsIpHbIe Macchl. CucTeMa XUMUYeCKuX yiemeHToB [I.11.MeHpeneeBa.
OrmpefiesieHye iepyuo/ia v TPyNIbl. XapaKTepUCTUKA TOJI0KeHHUsS XUMHUUECKHUX 37IeMeHTOB B TIepHOANYeCKON crcTeMe. BaieHTHOCTS.

KosmmuectBo BermectBa. Oripe/iesieHre BaJIeHTHOCTH TIO TTOJIOXKEHHUIO 3/IeMeHTa B MepUOJUUecKoi cucreMe. Mosib — eJUHULIA KOJTMYECTBA BeIeCTBa.
MounspHas macca.

JdemoncTpanuu.l. du3nyeckue U XUMUYeCKUe siBleHUs. 2. V3MepeHHe TIOTHOCTH >XUAKOCTA apeomeTpoM. 3. IlnaBnenue cepol. 4. OripefesnieHue




TeIUIONPOBOAHOCTH U 3/1IeKTPONPOBOJHOCTH BellecTB. 5. OmnbIThl ¢ Ko/utekimed «Illkana TBéppoctu». 6. Mogenn aToMoB ¥ MonekyJs. 7. Konnekuus
MeTa/UIOB U HemeTasyioB. 8. IlonmydyeHue yriaeKUCIOTO ra3a pasHbIMU criocobamu. 9. Dsektposiu3 Bogpl. 10. Bo3roHka #oga. KursiueHue BoAbI.
HakamiBanuwe kBapija. HarpeBanue Hadrammua. 11. Omeitel o Auddy3uu. 12. Kosnekuus mpocTeix BelecTB, 00pa3oBaHHbIX 3ieMeHTamu [ — 111
nepuozioB. 13. Habop kogorpamm: «OO6pasiipl pellieHHs] PacuéTHBIX 3afau». 14. Komiekiys BeriecTtB KosudecTBoM 1 Mosb. 15. [JuHamuueckoe
nocobue: «KosmuecTBeHHbIE OTHOIIIEHUS B XUMHM».

JIaGopaTopHbie onbIThI. 1. PaccMoTpeHre BellecTB C pa3MYHbIMU (pU3MUecKUMU CBOMCTBaMU (Mefib, JKesie30, 1[UHK, Cepa, BOJa, XJIOPWJ, HaTpusl U
Ip.). 2. VicribiTaHWe TBEPAOCTH BEIECTB C MOMOIIBI0 00pa3tioB Koynekiuu «Illkama TBéppoct». 3. Tlpumepnl Gu3nueckux sIBIeHUH: crubaHue
CTEKJITHHOW TPYyOKH, KUTisiueHre BO/Ibl, Ti/IaB/ieHe napaduHa. 4. [IpumMepbl XUMHUUECKUX SIBJIEHUI: TOPeHHe JpeBeCHHbI, B3auMO/IelCcTBHe MpaMopa C
CONISTHOW KUC/IOTOW. 5. V3yueHune 00pa3lioB MeTa/lyIOB M HeMeTas/uioB (Cephl, >Kese3a, ajtlOoMUHUs, TpaduTa, Meau u ap.). 6. V3yueHue CBOWCTB
BellleCTB: HarpeBaHUWe BO/ibl, HArpeBaHUe okcrza kpemuus (IV).

PacuérHble 3asauun.l. BeluncsieHe OTHOCUTENBbHOM MOJIEKYJ/ISIPHOM MacChl BeljeCTB, MAacCOBOM JO/W 3/IeMEHTOB M0 XWMHUeCKHM (OpMyJiaM.
BbIunicsieHre MOJISIDHOM Macchl BetecTBa. 2. Omipe/iesieHrie MacChl Bell[eCTBa 10 U3BeCTHOMY ero KOJTMUeCTBY U Hao0OopoT.

Tema TBopuecko¥ paboThl. UmocTprupoBaHue MoJI0XKeHHH aTOMHO-MOJIEKY/ISIPHOTO yUeHUsl.

XuMHnuecKue peakiiuu. 3aKOHbI COXpaHeHHMs MacChbl U YHEPrum

CyILIHOCTb XMMUUECKUX SIBJIEHWH B CBETe aTOMHO-MOJIeKYJIIPHOrO yueHusl. [Ipu3Haky npoTekaHusl XMMHAYeCKuX peakui. [IpuuvHbl M HarpaBieHUs
NPOTeKaHUsI XUMUYeCKUX peakiuid. [ToHaTHe 00 SHTPONUM M BHYTPeHHeH 3Hepruu BelectBa. OOpPaTUMOCTh XMMUUYECKUX peakuyi. [IpeBpaiijeHue
SHEepruM Npy XMMUYeCKUX peakLMsX, YC/I0BUS NPOTeKaHUs] XMMUUeCKUX peaklui, 5K30- U SHA0TepMHUYeCcKre peakjui. 3aKOHbl COXpPaHeHUs] MacChl U
SHEepruM, UX B3aUMOCBSI3b B 3aKOHe coxpaHeHUsi MaTepud. CocTaBjieHWe ypaBHEHMI XUMUUECKHX peakiuil. PacuéTel MO ypaBHEHUSIM XUMUUECKHUX
peakiuii. THUITbI XUMUUYECKUX PeaKL|ii: pa3/ioXKeHusl, COeIMHeHu s, 3aMeltieHnsi, oOMeHa. O000IeHre 3HAHNH 0 XMMUYeCKUX PeaKIUsiX.
Jdemoncrpanuu. 1. TIpuMepsl XMMUUYECKMX peakLUd pa3HbIX BH/OB: pa3/ioykeHWe MajaxuTa, OMXpomara aMMOHHS, B3aUMOJeMCTBHE COJITHON
KUCJ/IOTBI C KapOOHaTOM HaTpusi U Ap. 2. OMbITHI, WUTFOCTPUPYIOLIME 3aKOH COXPaHeHUs] MacChl BeIl|eCTBa: rOPeHHe CBeUr Ha Becax C IOIJIOL[eHHeM
TIPO/IYKTOB T'OPeHHs], OKUC/IeHe METasVIOB B 3aKPBITHIX COCYZax CO B3BelllMBaHWEM, OOMeHHbIe Peakliu B MpUOOpax /s WUTFOCTPAL[MHM 3aKoHa. 3.
OnbIThI, WTIOCTPUPYIOLLME TIpeBpalljeHHsl pa3/InUHbIX BUIOB SHEPruu Jpyr B Apyra. Habop Mozesneii aTomMoB.

JIaGopaTopHblie onbIThl. 1. TIpU3HAKM MpOTeKaHUs] XUMHUECKWX peakldi: HarpeBaHWe MeJHOW TIPOBOJIOKH; B3aMMO/IeHCTBHE PacTBOPOB €IKOTO
HaTpa U XJIOpH/a MeJW; B3aUMO/IeiCTBYE PAaCTBOPOB YKCYCHOM KHMC/IOTHI M TH/IPOKAapOOHaTa HaTpHs; B3aUMO/IeICTBHE PAaCTBOPOB XJIOPHOTO ’KeJjie3a
KpacHOW KDOBSIHOM COJIM; pacTUpaHHe B CTYIIKe TOPOLLKOB XJIOpPH/JAa aMMOHUSI U TalllfHOW u3BeCTU. 2. Tumbl XUMHUUYECKUX peakLUii: pa3/ioyKeHHe
MasiaxuTa; B3auMO/IeiCTBYe JKeJle3a ¢ pacTBOpoM xjopuza Meau (II), B3anmogelicTBre pacTBOPOB €JKOT0 HaTpa U XJIOPHOTI'O »KeJie3a.

PacuérHpie 3agaun. BrruncieHve 1o XMMAYeCKMM YDaBHEHHSIM MacC, KOJIMUeCTB BeIIeCTB: a) BCTYNMBILIMX B peakiui; 0) obpa3oBaBIIMXCS B
pe3y/bTaTe peakLjuu.

MeTtoabl XUMHUH

[TonsaTie 0 MeToZle Kak Cpe/CTBe HAy4YHOIO IIO3HAHWS [eNCTBUTENbHOCTU. MeToipl, CBSi3aHHble C HENOCPeJCTBEHHBIM H3y4YeHHeM BelleCTB:
Hab/ro/ileHre, OmnMcaHue, CpaBHeHHe, XUMHUUYeCKWi JKcriepuMeHT. [loHsiTe 00 WMHAMKAaTOpaX. XWUMHUECKWH SI3bIK, ero BakHelime (yHKIMUA B
XUMHYECKOM HaykKe.



JIabopaTopHbIe onbIT. VI3MeHeHre OKPaCKU MHAWKATOPOB B Pa3/IMUHBIX CPeZax.

BemjecTBa B 0Kpy)Karoiieil HaC NPUPOJie U TeXHUKe

BeriectBa B rpupojie: OCHOBHbIe CBe/leHMsI O BelljeCTBEHHOM cocTaBe reocdep u kKocmoca. [ToHatue o texHocdepe. UncThie BelljecTBa U CMeCH.
CrerneHb YMCTOTHI M BUABI 3arpsi3HeHUs BelllecTB. IIoHATHe O TOMOTreHHbIX U TreTeporeHHbIX cMmecsix. Pa3zeneHuve cmeceii. OuWcCTKa BeLeCTB:
(bunbTpoOBaHUe, AUCTUIISALMS, KPUCTA/UIA3aLMs, SKCTparupoBaHye, xpomarorpadus, Bo3roHka. MaeHTuduKalys BellecTB C MOMOILLbIO OTIpe/ie/ieHust
TeMIlepaTyp IJIaB/IeHUsI U KUTIeHUs!.

BemjectBa B TexHuke. [TosryueHue BelleCTB C 3a/laHHBIMUA CBOWCTBaMH — OCHOBHasi ipoOsiema xuMuH. [ToHsITHE 0 BeljecTBaxX Kak O ChIpbe, MaTepHhaiax
U TipoAykuuu. BelllecTBa opraHuueckde W HeopraHuueckue. [lepBoHauasbHble CBeleHHsI O XMUMUUYECKOW TexHOoJorvMu. [lnaHeTapHbIN XapakTtep
B/IMSTHUSI TEXHUKY Ha OKpY>Karollyto cpeZly. IIpuposooxpaHrTenbHOe 3HaUeHre OUUCTHBIX COOPY>KeHUH Y 9KOJIOTUYEeCKU YHUCTBIX TEXHOJIOTHH.
[TonsiTie 0 pacTBOopax KakK IOMOTeHHBIX (DU3MKO-XMMHUECKUX CHCTeMaxX. 3JHaueHWe pacTBOPOB [Jisl >KU3HU 4Ye/lOBeKa, CelbCKOXO03SICTBEHHOIO U
MIPOMBIIIJIEHHOTO TPOM3BO/ICTBa. PacTBOpuMMOCTh BelljecTB. BiusiHye TexHocdepbl Ha NPUPO/IHbIe TIPeCcHble U MOPCKHe Bobl. PaKTOpkI, BAUSIOLIME Ha
PacTBOPUMOCTb TBEDP/BIX BellleCTB U ra3oB. V3MeHeHMe pacTBOPMMOCTH KHCIOPOJa B CBs3M C 3arpsi3HeHreM Boj. KoadduieHT pacTBOpHMMOCTH.
Crnioco0Obl BhIpa)KeHHsT KOHLIEHTPAL[MM PACTBOPOB: MaCcCOBasi [I0/1sl, MOJISIPHAasi KOHL|EHTPaLVsl.

JemoHcTpanuu. 1. Pa3zeneHue cMeceil pa3MUHbIMU METOJjaMU: MeTO/IOM OTCTaWBaHUSI; C TMOMOLIbIO [le/TUTe/TbHOW BOPOHKH; METO/I0M KOJIOHOUHOM
xpomarorpaduu. 2. Konnekius pa3mMuHbIX COPTOB HeTH, KaMeHHOTro yris. 3. KosuieKuusi NIpUpOoAHbIX U CHHTeTUYeCKUX OpraHUuecKuX BellecTB. 4.
PacTBopeHue BeIecTB C Pa3/InyHbIM KO3(GHHUIIMEHTOM PAaCTBOPUMOCTH. 5. Y CJIOBUSI U3MEHEHHsI paCTBOPUMOCTH TBEPABIX U Ta3000pa3HbIX BeIecTB. 6.
TernoBble 3¢ ¢deKThl TPYU PaCTBOPEHUH: PACTBOPEHHEe CepPHOW KWUC/IOThI, HUTpaTa aMMOHHUSI.

JIabopaTopHbie onbIThL. 1. O3HaKOM/IeHHe ¢ 0Opa3ijaMu MPOCTHIX M CJIOKHBIX BEIleCTB, MUHEpaioB W TOPHBIX TIOpo/]. 2. Pa3jeneHre cMecH Cepbl U
JKesie3a, pasziesieHrde cMecu HeTy U BoJpl. 3. ViccnenoBaHue (GU3MYeCKUX M XMMUYECKUX CBOMCTB MPUPOJHBIX BelllecTB (M3BeCTHSAKOB). 4. V3yueHure
BJIMSTHUS TIpYMeCel B BelllecTBe Ha ero (hu3nueckre U XMMHUeCKHe CBOMCTBA (B3aUMO/IeHCTBHE Tab0paTOPHOTO U TEXHUUECKOTO KapboHaTa KalbLys C
conisiHOW KucioTol). 5. OOyrimBaHve opraHuueckux BeljecTB. 6. CpaBHeHHWe P00 BOZBI: BOAOMPOBOJHOM, M3 TOPOJCKOTO OTKPLITOTO BOJOEMA.
3HaKOMCTBO C 00pa3iiaMy MPOAYKIMA XUMAYeCKUX U CMEKHBIX C HUM TPOU3BO/ICTB.

IlpakTnueckue paborpl. 2. OuncTKa BeIIeCTB MeToJaMu (UIbTPOBAHMS, KPHUCTA/UTM3AL[M, TI€PEerOHKH, BO3TOHKH, XpoMarorpaduw,
3KCTparvpoBanus. 3. PaCTBOPUMOCTD BellleCTB

4. IIpuroToBsieHre pacTBOPOB 33JlaHHOM KOHLIEHTPALUH.

PacuérHbie 3agaun. 1. IToctpoeHue rpavkoB pacTBOPMMOCTH BellleCTB MPU pPa3InyHON TeMrieparype. 2. Mcnonb3oBaHue rpaMKoB pacTBOPUMOCTH
JUIs pacuéToB KO3(P(QULIMEeHTOB paCTBOPUMOCTH BellleCTB. 3. BrlunciieHre KOHL|eHTpal[Md pacTBOPOB (MacCOBOM JJ0/IM, MOJSIPHOM KOHL|eHTpALUX) 110
Macce pacTBOPEHHOTO BelljecTBa U 00BbEMY WM Macce pacTBopuTessi. 4. BbiuncsieHne maccebl, 00beMa, KOJIMYecTBa PAaCTBOPEHHOTO BeIleCTBa W
pacTBOpUTeJIS IO ONpeZie/IéHHON KOHLIEHTpaLMy pacTBopa.

ITonsaTHe o rasax. Bo3ayx. Kuciopoj. I'openne

ITonsiTHe o rasax. 3akoH ABorazpo. Bo3ayx — cmech ra3os. OTHOCUTe/IbHAs IIJIOTHOCTb T'a30B.

Kucnopo — xumuueckuii 371leMeHT ¥ IPOCTOe BelllecTBO. VicTopust OTKpbITHs Kucinopoga. Cxema onbiToB [.I1puctiu u A.J1.JIaBya3sbe.

Annotponusi. O30H. 3HaueHre 030HOBOTO c/10si 3emM/u. [Ipobsiema HapylieHUst ero Leo0CTHOCTU. [ToBbIlIeHre co/iep>KaHusl 030Ha B TMPU3EMHOM CJI0€e



aTMocdepbl.

[MTonyueHre KWCIOpO/a B TIPOMBIIIJIEHHOCTHA W JjlabopaTopuu. XUMHUeCKHe CBOWCTBAa KHcCaopoza. IIporiecchl ropeHust U MeJIEHHOTO OKHC/IeHUS.
IIpuMeHeHre KUCI0pO/a.

Atmocdepa — BosayiiHas obomouka 3emu. TeHIeHIMM W3MeHeHHs] cocTaBa Bo3fyxa B XXB. OCHOBHbIe WCTOYHUKU 3arpsisHEHUs aTMOC(]ephl.
TpaHCOpTHBIN TIepeHoC 3arps3HeHuid. KpyroBopot kuciopoa B npupoe. O BceMUpHOM 3aKOHe 00 aTMocdepe.

JemoHcTpanuu. 1. [Tonyuenue kuciopoga. 2. Cxuradve B atMocdepe KHWCI0POJa, Cepbl, yIisi, KpacHoro gocdopa, Hatpusi, »kene3a. 3. [TonyueHue
o3oHa. 4. B3aumojeiicTBMe 030Ha C pAacTBOPAMU WHAWTO W HoAufAa Kaius. 5. OINBITHI, TOATBEpKAAloOllde COCTaB Bo3Ayxa. 6. OMbIThI TI0
BOCIJIAMEHEHUIO Y TOPEHHI0.

IIpakTHueckas pabora. 5. [ToyueHue KUC/I0po/ja U U3yUeHHe ero CBOKCTB.

PacuérHble 3agaun. 1. OnpejeneHrie OTHOCUTENBHOM TMJIOTHOCTH Ta30B I0 3HAYEHUSIM UX MOJIEKYJspHbIX Macc. 2. OmnpeziesieHue OTHOCUTETbHBIX
MOJIEKY/ISIPHBIX MacC ra3000pa3HbIX BeIeCTB 0 3HAUeHHI0 UX OTHOCHUTEebHOMN TJIOTHOCTH.

Tema TBopueckoi paboTbl. VIcTOUHMKY 3arpsi3HeHust aTMochepbl ¥ CriocobbI ero mpeo/jo/IeHusl.

OcHOBHBIE K/1aCChl HEOPraHNUECKHX COeJHHEeHHU

Oxkcuapl — cOocCTaB, HOMEHK/AaTypa, knaccudukauuys. [loHATHe O THUAPOKCHMAAX — KHUC/IOTaX M OCHOBaHMsiX. Ha3BaHWs M COCTaB OCHOBaHWUH.
I'uppokcorpynma. Knaccudukaiys KUCI0T, UX COCTaB, Ha3BaHus. CoCTaB, Ha3BaHUs COJiel, TpaBuIa cocTap/ieHus: GopMyJi CoJieit.

XuMHUeckre CBOMCTBA OKCHZIOB. BiMsiHue cocTaBa KHUC/IOT Ha XapakTep MX CBOMCTB (Ha MpUMepax COJISTHON U CepHOM KUC/I0T). OOIIre XUMHUUYeCcKre
CBOMCTBA KMCJIOT. PacTBOpUMOCTh KUC/IOT. KrcioTHBIe oK. Ou3rueckue CBOMCTBA U CIIOCOOBI TIOyUeHus 1ieoueidl. XMMUUYeCKre CBOMCTBA COoel
(B3aMMoO/ielicTBYe pPACTBOPOB COJeM C pacTBOpamMH Iijefioueli U MeTa/uilaMu). ['eHeTHMUecKass CBsI3b KJ/IaCCOB HEOpPraHWYeCKHUX COeJMHeHUM.
AmdbotepHOCTb. OKCHZBI U THAPOKCUBI, 00majaromye amdoTepHbiMUA CBoMcTBaMH. Kaccudukaliyss HeopraHuueckKux BelecTB. [lepuognueckoe
V3MeHeHHe CBOMCTB XMMHUUEeCKHX 3JIEeMEHTOB U UX COe/JMHeHUN (Ha TIpuMepe OKCH/IOB, TUIPOKCH/IOB U BOJOPOAHBIX COeTMHEHUN).

JNemoncrpauuu. 1. OOpa3sijpl COeJUHEHUN — TIpeJCTaBUTe/Iel KUC/IOT, COJIeM, HepaCTBOPUMbIX OCHOBaHWH, Iesoued, OKCUAoB. 2. OTbITHI,
WJITIOCTPUPYIOILME CYLLeCTBOBaHWE TeHeTUUeCKOW CBSI3U MeXJy coefuHeHUssMU docdopa, yriaeposa, HaTpus, KaabLus. 3. B3auMogeiicTBre KanbLus
U Hatpusi ¢ Bogou. 4. [elictBue HUHAWUKATOPOB. 5. OMbIThl, WITIOCTPUPYIOLME XWMHUYECKHe CBOMCTBA OT/e/IbHBIX K/IaCCOB HEOpPraHUUeCKHUx
coepuHeHUM. 6. OOpas3Iibl MPOCTHIX BEILeCTB U UX COeAMHEeHUH (OKCU/IOB U TUAPOKCH/IOB), 00pa30BaHHbIX 3/IeMeHTaMH OZHOTO IepUo/a.
JTaGopaTopHbie ombIThl. 1. Paccmorpenue o6pa3ijoB okcugoB (yriepozaa (IV), Bogopoza, docdopa, Meau, Kajablys, >Kejae3a, KpeMHUs). 2.
HabnroseHre pacTBOPUMOCTH OKCH/IOB aJFOMHHMUS, HAaTpUsl, Kasblusi, Meaud B Boge. 3. OripeJesieHre Cpe/bl MOTyYeHHBIX PACTBOPOB C IOMOIIBIO
uHArKaTopa. 4. PaccMoTpeHre o0pasijoB CoJiel U Orpejie/ieHHe UX pacTBOPUMOCTH. 5. B3anMoelicTBHe OKCHIOB Kanblius u docdopa ¢ BozoH,
oripejiesieHle xapakTepa 00pa30BaBIllerocsi TUAPOKCHA C TOMOIIbI0 MHAWKaTopa. 6. B3aumogeiictBrue okcugoB Meau (II) v 1[uHKa C pacTBOpOM
CepHOM KUCIOTHL. 7. [lo/lydueHue yryieKMC/Ioro ra3a U B3auMOZeMCTBYE ero C 3BeCTKOBOM BoZou. 8. VcciiejoBaHre CBOMCTB COISTHOW U CEPHOM KUCOT
C WCII0/Ib30BaHHMEM WHJMKATOpoB. 9. B3aumogelicTBue MeTasuioB (MarHus, L[MHKa, jKese3a, Me[u) C pacTBopamu KUcaoT. 10. VMi3MeHeHue OKpacKu
WHAUKAaTOPOB B pacTBopax Iresioueil. 11. B3aumogelicTBHe pacTBOPOB KUCIOT €O IjesiouamMu. 12. B3aumogelicTBHe pacTBOPOB KHUCIOT C
HEpacTBOPUMbIMU OCHOBaHUsIMU. 13. [TosyueHre HepaCTBOPUMBIX OCHOBaHHWI M UCC/Iel0BaHKE UX CBOMCTB (Ha IpUMepe THAPOKCH/A LIMHKA).
IIpakTHueckas pabdora.6. VicciemoBaHre CBOMCTB OKCU/IOB, KUC/IOT, OCHOBAHHUH.



Paspen 2.BemiecTBa M XUMHYeCKHEe PeaKIli B CBeTe 3/1IeKTPOHHOM TeOpHH.

CTtpoenue aToMma.

Ctpoenre aroma. CTpoeHHe 3/I€EKTPOHHBIX 000/I0YEK aTOMOB 3/IEMEHTOB: S-, p-, d-, f-3/eKTpoHBl. MecTo 3/ieMeHTa B MepUOJNUYECcKON CUCTeMe U
37IeKTPOHHAs CTPYKTypa aToMOB. PajnoakTUBHOCTE. [ToHSTHE O MpeBpaljeHu XUMUUeCKUX 3/IEMeHTOB.

JdemoncTpanuu. 1. Cxembl onbiToB ToMcOHa, pesepdopza, MunvkeHa. 2. CxeMbl OIBITOB, MOATBEP>K/JAIOIIMX CBOMCTBA 3/1eKTPOHA KaK YaCTHULbl U
KakK BOJIHBIL. 3. Mo/iesii aTOMOB pas/IMyHbIX 3/IeMEeHTOB.

Ilepuonueckuii 3aK0H U NepuojuyeckKas cucreMma 3j1eMeHToB [I.1.MeHjeneeBa

CBolicTBa XMMHUYECKMX 37IEMEHTOB M UX u3MeHeHus1. Knaccrudukaiys XuMmuueckux 31eMeHToB. OTKpBITHE TIepUoAuueckoro 3akoHa. CTpoeHre aToMOB
3/IEMEHTOB MasbiX U OOJIBIIMX MEPUO/IOB, IJIaBHBIX M MOOOUHBIX TOArpymI. PopMy/sTMpoBKa MEepHOAMYEeCKOr0 3aKOHAa B COBPEMEHHOW TPAKTOBKE.
[Tepuoanueckas crcteMa B CBeTe CTpoeHus1 aToMa. Pr3nuecKrii CMbIC/T HOMepa nepuozia v rpyrrbl. CemeicTBa 3/1eMeHTOB (Ha rpUMepax Lie/0YHbIX
MeTasUIOB, TaJlor€HOB, UHEPTHBIX ra30B). XapaKTepHUCTHKa XWUMHUUECKUX CBOWCTB 3/IEMEHTOB TJIaBHBIX MOATPYNN U MNePUOAUYHOCTb UX M3MEHEeHUs B
CBETe 9J/IEKTPOHHOTO CTPOEHMs] aToMa. JOJiIeMeHTbl, COeJUHEHUs] KOTOpbIX TIPOSIBSIIOT  aMdoTepHble  cBoiicTBa.  OTHOCUTeNbHAas
3/IeKTPOOTPULIATE/IbHOCTh 37leMeHTOB. OOImasi XapaKTepruCTHKa 3/7IeMeHTa Ha OCHOBe ero ToJIOKeHUs B Tieprofndeckoi cucreme [I.J1.MeHzeneesa.
3HaueHHe MepruoIUUeCKOro 3aKOHa /1S pa3BUTHSI HAyKU U TeXHUKHU.

Posb neproiueckoro 3akoHa B CO3/laHMM HayYHOW KapTHHBI MUpa.

Jdemoncrpanuu. 1. Habop cnaiioB, KomorpamM, Tabsui] «Ileproanueckyii 3aKOH W CTpPOeHHe aToMa». 2. [leMoHCTpauys 0OpasiioB IIeT0UHBIX
MeTaJlJIOB U rajioreHoB. 3. B3anMozelicTBHe 111eJI0UHBIX METaIJIOB U IaJIOTeHOB C MPOCTHIMU U C/I0)KHBIMHU Bell|eCTBaMH.

JIabopaTopHble onbIThI. 1. VccienoBaHre CBOMCTB aM()OTEPHBIX THIPOKCH/IOB U II[e/I0UeH.

CrtpoeHue BeljecTBa

BaneHTHOe coCTOsiHMe aTOMOB B CBeTe TeOPUU 3/IeKTPOHHOI'O CTPOeHMs. BajleHTHbIe 5/1eKTpOHbL. XUMHUUecKash CBs3b aTOMOB. KoBasieHTHas CBfi3b U
MeXaHH3M e€ oOpa3oBaHMs. HerossipHasi v 10/isipHasi KOBajsieHTHasi CBsi3b. CBOMCTBA KOBAJIEHTHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIE (hOPMYIIbI
BelriecTB. VloHHas CBSI3b U MeXaHU3M eé obpa3oBaHusi. CBoiicTBa MOHOB. CTereHb OKHC/IEHUS.

[Mpupojga xumMuueckod cBsi3u U e€ TUnbl. OTHOCHUTETBLHOCTh THIIOJIOTMM XWMHUYECKOW CBsI3U. B/usiHMe TUMa XUMWYECKOW CBSI3M Ha CBOMCTBA
XUMHYECKOIO COeZJUHEHUSI.

Kpucra/mmueckoe cTpoenue BeljecTs. Kpucramueckye peluéTKA: aTOMHasi, MIOHHas1, MOJIEKYJ/IIpHasl — U UX XapaKTepPUCTUKU.

YPOBHM XMMUUYECKOUM OpraHu3alyy BelecTB. 3aBUCMMOCTb CBOVMCTB BeLL[eCTB OT UX CTPOEHUSI.

JemMoHcTpanuu. 1. B3anMozelicTBre HaTpusi C XJIOpOM. 2. Mogeny KpUCTa/sIMueCKuX PeLIéTOK BelecTB C MOHHBbIM, aTOMHBIM M MOJIEKY/ISIPHBIM
crpoenueM. 3. Bocco3aHue 11e10CTHOM CTPYKTYPbI XJIOpH/la HATPUS Iy TEM Haslo>KeHHUsl Habopa KoZiokapT. 4. Bosronka #ioga. 5. VicnapeHue TBEp0ro
YIJIEKUCJIOTO rasa.

Tema TBopueckoii paboTel. PaccMoTpeHre 1 aHa/M3 B3aMMOOOYC/IOB/IEHHOCTH COCTaBa, CTPOEHUSI, CBOMCTB BeIL[eCTBA U ero MPaKTUUeCKOro 3HaUeHUs
(Ha moboM TipuMepe).

XUMHYeCKHe peaKliii B CBeTe 3/IeKTPOHHO! TeopHM.

dusnyeckas CyLHOCTb XUMAYECKOU peakLivy.



OnekTpoHHbIe ypaBHeHusi JIbtouca. Peakiuu, TpoTeKarolde C HW3MeHeHHeM U 0e3 Hu3MeHeHUs CTereHer OKuc/ieHus. OKUCIUTENBHO —
BOCCTAHOBHUTE/bHbIE peakiuu. [Ipoiecckl OKUC/IeHUs] W BOCCTaHOB/IEHUS; WX €JUHCTBO M TIPOTMBOMNOJOXKHOCTh. CocTaBjieHWe YypaBHEHUM
OKUC/TUTE/TbHO - BOCCTAaHOBUTE/IbHBIX PEAKIIUH , paCCTaHOBKA KO3 GMHUIIMEHTOB METOZIOM 3/IeEKTPOHHOTO OasiaHca, 00I1ast XapaKTepUCTHKA.
Knaccudukaiys XuMuueCcKUX peakliiii B CBeTe 3/IeKTPOHHOM TeopHH.

JdeMoHcTpanuu. [Ipumepbl OKUC/IWTENTbHO-BOCCTAHOBUTE/IBHBIX peakl[Mii pa3/MUHbIX THUIOB: TOpPEHHe BelleCTB, B3aWMO/ENCTBHE MeTa/l/IoB C
rajioreHaMH, Cepoi, a30ToM,(0Opa3oBaHe HUTPUTA JIUTHS), PACTBOPAMHU KUC/IOT W COJIeH.

Bojopoa u ero BakHeuiiue coeuHeHUs

Bopopoza B kocMoce. finepHbie peakiyy Ha CosHile. Bogopos B 3emHo# npupoze. ITosyuenre Bogopo/a B mabopatopur. Bogopoa — XuMudecKuid
37IeMEeHT U TIPOCTOe Bell[eCTBO. DHePrusi CBSI3U B MoJieKyJ/ie BoZiopoja. M3oTornel Bogoposaa. dusnyeckre U XuMHAUYeCKUe CBOM CTBa BoJopoza. Bomopos
B OBP. Ilpumenenve Bozmopoza. IIpomsliieHHOe IoaydyeHWe Bojopoza. Boaopoj — 3KOM0rMueckyd UYWCTOe TOIUIMBO; IIepCIeKTUBBLI ero
vcronb3oBaHusl. OKCUZ, BOAOpOJla — BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOeHWe, BOAOpPOJAHAas CBsi3b. (DU3MKO-XUMHYECKHe CBOWCTBA BO/bI.
V3oTonHbIN cocTaB Bozbl. Tspkemast Bojja U 0COOEHHOCTH ee CBOMCTB. Ilepokcuj BOZOpPOZA: COCTaB, CTPOEHHE, CBOWCTBA, TIPUMeHeHHe, TIepOKCH/
Bogopoza B OBP.

Jemoncrpanuu. 1. TTosyuenne Bozmopoga B nabopatopuu. 2. 3apska U HCMo/b30BaHWe amnmapata Kumma. 3. Jlerkocts Bopopoza. 4. Ouddysus
BoZiopoAa. 5. 'opeHue Bojoposa. BoccraHoB/ieHre Meu U3 ee OKCHZIA B TOKe BOAOpoa. 7. ONbIThI, MOATBEPXKAAIOIIHME XUMHUUYECKe CBOMCTBA BOJBbI.
8. XuMuueckue CBOMCTBa MEPOKCHA BOJOPO/a.

JTaGopaTopHbIe onbITHI. 1. [TosryueHre Bo/i0po/ja U U3yueHHe ero CBOMCTB. 2. BoccTaHOBUTE/IbHBIE CBOMCTBA BOJIOPO/IA.

I'anorenst

XapakTepucCTHKa rajoreHoB Kak XMMHUYeCKUX 3/IeMeHTOB U TMPOCThIX BellecTB. CTpoeHrWe aTOMOB rajoreHoB. Haxo)kjeHve rajoreHoB B TPUPOZE.
dusnueckre U XUMUYECKHe CBOMCTBA rajioreHoB. [lonyueHue xjiopa W XJIOPOBOJOpPOJAa B JIabOpaTOpUM U TIPOMBIIIEHHOCTH. buosiorndeckoe
3HaueHue rajoreHoB. ['ajloreHsl U OTpaB/ISIOLLMEe BelleCTBa.

Jemoncrpanuu. 1. ITonyyeHue xsiopa. 2. B3auMopelicTBHe € XJIOpOM HATpWisi, CypPbMBI, Kese3a, KpacHoro ¢ocdopa. 3. ObecijeuriBaHre XJIOPOM
Kpacsiux BeirjectB. 4. CuHTe3 x/i0poBoZiopoza. 5. IToyueHue X/0poBO/IOpo/ia peakiiveli oOMeHa U pacTBOpeHHe ero B Boje. 6. B3aumogeiicTBue
OpoMa ¥ Mo/la C MeTa/lJlaMU; pacTBOpa MOZa C KpaxmasoM. 7. PacTBopeHue Opoma M MoZia B BOZle U OpPraHMUYeCKUX pacTBoputesisix. 8. B3anmHoe
BbITECHEHMe rajloreHoB.

JIaGopaTopHbIe onbITHI. Pacrio3HaBaHue COJISTHOW KUC/IOTHI, XJIOPUZ0B, OPOMUIOB, UO/IWIOB.

IIpakTuueckue 3auatus. 8. [TosyueHue CoJSIHOM KUCIOTHI Y ONBITHI C HeMl. PellieHre 3KCieprMeHTa/lbHbIX 3a/jau 10 TemMe «I'ajioreHb».

PacuerHsble 3ajaun. BriuniciieHre o0beMa ra30B 10 KOJIUUYeCTBY BellleCTB.

O0o001IeHHe 3HAHUI 0 Han0o0/Iee BaXKHBIX XapaKTEPUCTHKAX BEIeCTB H XUMHUUYECKHX MPOLeCCOB

XapakTeprucTUKa XMMHUYeCKOro 3/ieMeHTa (CoCTaB, CTpOeHHe, T0JI0KeHHe B TepuoAnueckoi cucteme). PU3NKO-XMMUUECKWe CBOWCTBA BeIleCTB Ha
ripuMepax BOJOpOAa, KUCI0poAa, xopa.OCHOBHbIE XapaKTePUCTUKU XWMUUECKUX peakLMi: TUIMbl peaklyid, BO3MOXXHOCTb U HaripaB/eHUs
npoTekaHusi. Hekotopble TpeOOBaHMSI K TIPOU3BOJCTBEHHBIM XHUMHWUECKHM TIpolieccaM (SKOHOMHUYECKHe, TeXHOJOTW4Yeckue, 3KOJIOTUYecKre) Ha
ripuMepax Moy4yeHusi BOAOPOa, KUCJIOPO/ia, XJIOPOBOAOPOAA.DKCILTyaTalusi, BOCIIOJIHEHHWEe W OXpaHa MPUPOJAHBIX PeCypCOB Ha HAYYHOU OCHOBe —



HeoOXorMast peTIoChUIKA /IJIs CO3/jaHUs YCIOBHM 0/1arorpysiTHOTO Pa3BUTHSI YesIOBEUeCTBa.
TeMaTn4yeckoe njaHMpoBaHUE C yKasaHWeM KoJsin4yecTBa YacoB, OTBOAMMbIX Ha OCBOEHME Ka)Kaou

TEMbI

Ne
n/n

Ha3BaHue pa3aenaoB, TeM

KosmmuecTBO
yacoB

KoHTpobHbIX
paboT

MPAKTUYEeCKUX
paboT

JIab.
OMBITBI

IIpoBepouH.
paboT

IIpoekToB

8 ki1acc

BBegenue

34

1

1

BemjectBa U XuMuYeckue SB/IE€HHSI C TO3ULUU
aTOMHO-MOJIEKYJ/IIPHOTO yYeHUs

Tema 1. Xumuueckue 3j1eMeHTBI M BelljecTBa B
CBeTe aTOMHO-MOJIeKY/IIPHOrO yueHUs (9 u)
Tema 2. XuMHUUeCKHe  peakLUM.
COXpaHeHH!sl MacChbl ¥ 3Hepruu. (7 4acos.)
Tema 3. Metoabl M3yueHUs] XUMUH. (2 yaca)
Tewma 4. BewjecTBa B OKpy’Karolljel HaC NpUpoje
1 TexHUKe. (6 yacoB)

Tema 5. Ilonarue o rasax. Bosayx. Kuciopog,.
I'openwue (7yacoB).

Tema 6. OcHOBHBIE KJacChl
coeyHeHu (11 yacos).

3aKoH

HeOpPraHn4eCKux

42

2

5

22

XuMHYeckue 3/1eMeHThI, BeIleCTBa U XUMHUUeCKHe
peakiuu B CBeTe /IeKTPOHHOMN TeopUn
Tema 7. CTpoeHue atoma (3 yaca)

Tema 8.Ileproguueckuii 3aK0H (4 yaca).
Tema 9. CTpoeHue BelllecTBa (4 4acoB)
Tema 10. Xumuueckue peakyud B
3/71eKTPOHHOM Teopuu (4 yaca).

Tema 11. Bopmopox - poxpawlWuid BOAy U
SHepruto (3 yaca).

Tema 12. T'asorensl (5 yacoB) +2 u 0600111eHKE

cBeTe

23

Htoro

68

25







