AHHOTaNUA
1. HazBanue padoueii nporpamMmsbl.
AOII mo xumuu st nereit ¢ 3[IP (ypoBeHb OCHOBHOT'O 00IIIET0 0Opa30BaHUs)
2. HopmaTuBHAasi OCHOBA.
®enepalibHbII roCyIapCTBEHHBIN 00pa30BaTeIbHbINA CTAaHIAPT OCHOBHOI'O O0IIEr0 00pa3oBaHusl,
OCHOBHasi 00pa3oBaTelibHasI TporpaMMa OCHOBHOTO obtero oopazosanus MOBY COIII c.
S13BIKOBO.
3. YMK
YMK nop penakuueit H.E.Ky3nenosa, 1.M.Tutosa, H.H.I"apa. 8,9 knaccel
4. llesin u3yvyeHus MpeaMera:

BoopyKeHune yyalmxca 3HaHUAMMN OCHOB HaYKU U XMMUYECKOM TEXHONOIMK, cnocobamm nx AobbiBaHKSA,
nepepaboTku U NPUMEHEHUS.

PacKpbITUA POAM XMMUM B NO3HAHUKN NPUPOAbI M 0becneyeHnn XnsHn obLLecTBa; NoKas 3HauYeHus
06Lero xMmmyeckoro o6pasoBaHuna A48 NPaBUIbHON OPUEHTALUU B 3 KU3HU B YCAOBUAX YXYALLEHNS
3KO/I0rMYECcKOoM 0O6CTaHOBKM.

BHeceHWe BKMaga B pa3BUTUE HAYYHOrO MUPONOHUMAHUSA yYeHUKa, POPMUPOBaHNE XMMUYECKOM
KapTUHbI Npnpoabl Kak Ba*KHOMO0 KOMMNOHEHTa Hay4YHOIro MMPOBO33pPEeHUA.

Pa3sutmna BHyTpeHHel‘/JI MOTUBaALU NN y4eHUA, NOBblLLeHNE NHTepeCa K NO3HAaHUKO XUMUMN.

pa3BUTUE INYHOCTU YUaLLLEerocs cpeacTsaMmm AaHHOro yuebHoro npeamera, cogeicTane agantaumm
y4yeHUKa K NOCTOAHHO U3MEHALWMNMCA YCNIOBUAM HKU3HWN.

ObecneyeHne XMMUKO — 3KON0rMYecKoro ob6pasoBaHus, pa3BUTUE SKONOTMUYECKOM KyAbTYPbl YUYaLLMXCA.
OcBoenne BaKHEHIINX 3HAHUH OO0 OCHOBHBIX MOHATHUSAX M 3aKOHAX XUMHH, XHUMHYECKOMH
CHUMBOIJIHKE.

OBnaneHve yMEHUSMU HaONIOAaTh XUMUYECKHE  SBICHHS, MPOBOAUTH XUMHUYECKUI
HKCIEPUMEHT, MPOU3BOAUTH PACUETHl HA OCHOBE XMMHUYECKUX (DOpPMYIN BEUIECTB U ypaBHEHHI
XUMUYECKUX PEaKIUi;

Pa3BuTre mO3HABAaTENbHBIX HWHTEPECOB W HMHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B mpoliecce
MPOBEJCHUS XHMHYECKOTO OJKCIEPUMEHTa, CaMOCTOSITENFHOTO NPUOOpPETeHHs] 3HAHUN B
COOTBETCTBUU C BO3HUKAIOIIMMU >KHU3HEHHBIMU TOTPEOHOCTSIMH; BOCIIHUTAHHE OTHOIIEHUS K
XUMHUM KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB E€CTECTBO3HAHHUS M DIIEMEHTY
0011e4eI0BeYeCKOl KyIbTYpHI;

[IpumeHeHne TMONMYYEHHBIX 3HAHUW W yYMEHHH /g 0€30MacHOTrO HCIOJIb30BAHMS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SIICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUIECKUX 3a7a4 B
MTOBCEJHEBHOM KU3HM, NMPEAYNPEKACHUS SBICHUW, HAHOCALIMX BpPEX 3I0POBBIO0 YEJIOBEKA U
OKpYKarollen cpere.

5. PacnipenesieHue 4acoB IO KJIaccaM.

Hroro: 70 68

6. ®opMbI KOHTPOJIA.

[lucbMeHHble pabOThl (CaMOCTOSITE/NbHbIE U KOHTPOJIbHbIE PAab0OThl) U YCTHBIM ONPOC
(cobecenoBaHue), TECTUPOBAHUE, InddepeHIUPOBAHHBIN VHJWBU/yaJIbHbIN
NHMCbMEHHBbIN ONpPOC, AUKTAHT, NMCbMEHHble JIOMalllHWe 3aJlaHUs, aHaJU3 TBOPYECKHX,
HcCCie[0BaTe/NbCKUX PaboT.
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—  OpueHTaIus 00yJarmuXcs Ha JOCTHKCHHE JINYHOTO CUACThS, PEaTH3alliio TTO3UTUBHBIX
KU3HEHHBIX TEpPCHEKTUB, WHHUIIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTb U CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEACIICHUIO, CIOCOOHOCTh CTABUTH LI U CTPOUTH JKU3HCHHBIE TIIAHBI,

— TOTOBHOCTb U CHOCOOHOCTH OOEcCrHeuuTh cebe W CBOMM OJM3KUM JOCTONHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOy4aroluXcsi K OTCTaMBaHUIO JUYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCThH BBIPA0ATHIBATH COOCTBEHHYIO MO3HIIHIO TIO
OTHOUIICHHUIO K OOIECTBEHHO-TOJIUTUYECKUM COOBITUSIM MPOILIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TYXOBHBIX IICHHOCTEH M JTOCTHIKEHUI HAIIEH CTpaHbL;

— TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPAa3BUTHI0O UM CAMOBOCIHTAHUIO B
COOTBETCTBUH C OOIICUEIOBCUYECKUMHU IICHHOCTSAMU M HJEAJIaMH TPaKIAHCKOTO OOIIEeCTBa,
NOTPEOHOCTh B GPU3NYECKOM CAaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JeSITeTIbHOCTBIO;

— TpHUHATHE M peanus3alus IEeHHOCTEH 370poBOoro M Oe3omacHOro oOpasza >KHU3HH,
OcepeXHOe, OTBETCTBEHHOEC W KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY (H3HUYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO;

—  HENpPHSITHE BPEIHBIX MPUBBIUCK: KYPCHHUS, YIIOTPEOICHUS aJIKOT OIS, HAPKOTHKOB.

— HpPaBCTBEHHOE CO3HAHUE U TIOBEJICHHWE HA OCHOBE YCBOCHHSA OOIIEYEIIOBEYECKUX
[IEHHOCTEH, TOJICPAHTHOTO CO3HAHHS W TOBEICHHS B IMOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH W
CIIOCOOHOCTH BECTH JUAJIOT C IPYTMMHU JIOJbMU, IOCTUTaTh B HEM B3aMOIIOHUMAaHUs, HAXOAUTh
o0IIHe eTu ¥ COTPYAHUYATH JIJISl MX JOCTHKCHHS,

— TpHUHATHE  TYMaHUCTHUYECKMX  IIEHHOCTEH,  OCO3HAaHHOE,  YBWXKUTEIbHOE U
00pO’KeNnaTeIbHOE OTHOIIEHUE K IPYTOMY YEJIOBEKY, €ro MHEHUIO, MUPOBO33PEHHIO;

—  CIOCOOHOCTH K COIEPEKMBAaHUIO U (POPMUPOBAHKE MTO3UTUBHOTO OTHOIICHHUS K JIIOJSIM, B
TOM YHCJIC K JIMIIaM C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS M MHBAIUIAM; OepekHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY U TMCUXOJOTHYECKOMY 30POBBIO
JIPYTHX JIFOJICH, YMEHHE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

— (opMupoBaHHE BBIPAXEHHOW B IOBEACHUM HPABCTBEHHOH MO3WIMU, B TOM YHUCIE
CITOCOOHOCTH K CO3HATEJIBbHOMY BBIOOPY /00pa, HPABCTBEHHOTO CO3HAHMS U TIOBEJEHUS HaA
OCHOBE YCBOEHHUSI OOIIeUeIOBEUECKUX IIEHHOCTeH M HPABCTBEHHBIX UYBCTB (YECTH, IOJTA,
CIPABEIMBOCTH, MIJIOCEPIUS U IPYKEITI00U);

— pa3BUTHE KOMIIETEHIIUI COTPYIHHUYECTBA CO CBEPCTHHKAMH, JETbMH MJIIAJIIIETO
BO3pacTa, B3pOCIBIMA B  00pa3oBaTelNbHOM,  OOIIECTBEHHO  MOJE3HOW,  y4eOHO-
HCCIIEIOBATENBCKOM, MPOSKTHON U APYTUX BHUAX JIEATEIHHOCTH.

—  MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS  HayKH,
3HAUMMOCTH HayKH, TOTOBHOCTh K HayYHO-TE€XHUYECKOMY TBOPYECTBY, BIIAJICHHE JTOCTOBEPHOU
uH(pOpMaIMel 0 TEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSIX MHUPOBOH W OTCUSCTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHWIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICTITHON MTPO(PECCHOHAIBHON U 00IIIECTBEHHOM JIeATeTLHOCTH;

— DKOJIOTHMYECKas KyJIbTypa, OEpeXHOE OTHOIIEHHS K POJHOM 3eMjie, MPUPOTHBIM
OorarctBam Poccuu u Mmpa; OHMMaHWE BIMSHHS COIMAIBHO-DKOHOMHUYECKHX IPOIECCOB Ha
COCTOSTHUE TPUPOIHOW M COIMAIBHON Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHUPOIHBIX
pPECYpCoOB; YMEHHUS W HABBIKM Pa3yMHOTO IPHPOJIOINONIB30BAHUS, HETEPIIMMOE OTHOIICHUE K
NEUCTBUSAM, TPHUHOCAIIMM BpEA JKOJIOTUU; NPUOOpPETEHHE OMbITa SKOJIOrO-HalpaBlIeHHOU
JIESITCIIBHOCTH;

— DCTETHYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOICTBY
COOCTBEHHOTO OBITA.

—  ¢usuueckoe, AMOIMOHAIBHO-TICHXOJIOTUYECKOE, COILIMATTLHOE Onarormnoinydne
0o0ydJaronuxcsi B )KHU3HA 00pa30BaTEeIbHOW OpraHU3aIlMH, OIIYIIEHHEe ACThbMH O€30MacHOCTH U
MICHXOJIOTHYECKOro KoM(popTa, HHPOPMALMOHHON 0€3011acHOCTH.



MeTtanpeameTHble pe3yJbTaThl:

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS
BbINyCKHUK HAYYHMTCS:

—  CaMOCTOSITENIbHO OMpEIeNATh 1N, 3aJlaBaTh I[apamMeTpbl M KPUTEPUU, MO KOTOPBIM
MO>KHO OIPENICIHTh, YTO IEJIb JOCTUTHYTA;

—  OIICHMBAaTh BO3MOJXKHBIE MOCIEACTBUS JOCTUKEHUS MMOCTABJICHHOM LENIH B JIEATEIbHOCTH,
COOCTBEHHOW JXKM3HH W JKU3HH OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKECHUSIX dTUKU U
MOpaJH;

—  CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a/la4Ml B 00Pa30BATEIBHOW JEATCILHOCTH H
YKU3HEHHBIX CUTYaIUsX;

— OIICHMBATh pPECyYpChl, B TOM 4YHCIIE BpeMs H JApyrde HEeMaTepHUadbHBIC PECypCHI,
HE0OXOUMBIE JJI JOCTUKEHHSI TIOCTABJICHHOM 11eTH;

— BBIOMpaTh TYyTh JOCTIDKEHUS IEIH, IUIAHUPOBATh pEIICHHWE ITOCTABICHHBIX 3aj1ad,
ONTUMM3UPYS MaTepUAIbHbIE U HEMaTEePHAIbHBIEC 3aTPAThI;

—  OpraHu3oBBIBaTH 3(PQPEKTUBHBI TOUCK PECYpCOB, HEOOXOIUMBIX JUISI JOCTHIKCHUS
MOCTaBIICHHOW LENH;

—  CONOCTaBJIATH NOJTYYCHHBINA PE3YIbTAT AEATEILHOCTH C MTOCTABICHHOW 3apaHee IebIo.

2. [To3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiicTBUS
BreInyCKHUK Hay4YuTCH:

—  HCKaTh M HAXOJUTh 00OOIIEHHBIE CIIOCOOBI pEIIeHUs 3a]]a4, B TOM YKCIIE, OCYIIECTBIATh
pa3BepHYTHI HH(POPMAIIMOHHBII TOUCK M CTaBUTh Ha €ro OCHOBE HOBBbIE (y4eOHBIE H
MO3HABATEIIbHbBIC) 3a1a4H;

—  KPUTHYECKH OIICHUBATh M HMHTEPIPETUPOBATH HH(POPMAIMIO C Pa3HBIX ITO3HIIHH,
pacro3HaBaTh U (GUKCHUPOBATH MPOTHUBOPEUNS B MHPOPMAIIMOHHBIX UCTOYHUKAX;

—  HCHOJB30BaTh pa3IMYHbIE MOJEIbHO-CXEMATHUYECKUE CPEACTBA JJsi TMPEJICTABICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOIIEHWH, a TakKe€ MPOTUBOPEYU, BBIABICHHBIX B
MH(OPMAIMOHHBIX UCTOYHUKAX;

—  HaXOIWTh W MPUBOJUTH KPUTUUYECKHE ApPTyMEHTHI B OTHOIICHUU JCUCTBUU U CYKICHHM
Jpyroro; CHOKOMHO M pPa3yMHO OTHOCUTBCS K KPUTHYECKUM 3aMEYaHUsIM B OTHOILIECHHH
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 32 PaMKH y4eOHOro MpeAMeTa U OCYIIECTBIATH IeJIeHANPABICHHBIN MOUCK
BO3MOYKHOCTEH I ITUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

—  BBICTpamBaTh MHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YYUTHIBASI OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

—  MEHSTh U yJIEp>KUBATh Pa3HbI€ NO3ULIMHU B I03HABATEILHON JEATEIbHOCTH.

KoMMmyHnKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIe el CTBUS
BbinycKHUK Hay4uTCH:

—  OCYLIECTBIISATH JEIIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAaMHU, TaK M CO B3POCIBIMH
(xak BHYTpH oOpa3oBaTelIbHON OpraHH3alluy, TaK U 3a €€ MpejesiaMu), NoJ0MpaTh MapTHEPOB
JUISL JIeJIOBOM KOMMYHUKAIIMU UCXOJ M3 COOOpaKeHHH pe3yJbTaTUBHOCTH B3aMMOACUCTBUS, a
HE JINYHBIX CUMITaTU;

— TIpU OCYIIECTBIIEHHMHM TPYNIOBOH pabOThl OBITh Kak PYKOBOJHUTEIEM, TaK M YJICHOM
KOMaH/bl B Pa3HbIX poOJsiX (FeHepaTop HJed, KPUTHK, UCIOJHUTEINb, BHICTYAIOMINMA, SKCIIEPT U
T.1.);

—  KOOPIUHHUPOBaTh U BBIIOJHATH pPabOTy B YCJIOBHSIX pEAIbHOIO, BUPTYAIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

—  PasBepHYTO, JIOTMYHO M TOYHO H3JaraTb CBOIO TOYKY 3PEHHA C HCIIOJIB30BAaHHEM
aZIcKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/CTB;



—  pacrmo3HaBaTh KOH()JIMKTOT€HHBIE CHUTYyallUd M TPENOTBpAIlaTh KOH(MDIMKTHL A0 HX
aKTUBHOM (ha3pl, BBICTpauBaTh JAENOBYI0O M 00pa30BaTeIbHYIO KOMMYHHUKAIMIO, H30eras
JMYHOCTHBIX OLEHOYHBIX CYXJIEHUH.

IIpeaMeTHbIE pe3y/bTATHI OCBOCHHSI YUeOHOI0 MIpeAMeTa:
BbInyCKHUK HAYy4YUTCSH:
-XapaKTeprU30BaTh OCHOBHBIC METO bl IO3HAHUS: HAOIIOICHUE, H3MEPEHUE, IKCTICPUMEHT;
-OMUCHIBATh CBOMCTBA TBEPHBIX, XKUAKHX, ra3000pa3HbIX BEIIECTB, BBIAEISAS UX CYIIECTBEHHbIE
MIPU3HAKY;
-pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TIOHSATHI «aToM», «MOJEKYJIa», «XUMUYECKHI
AJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BELIECTBO», «BAJICHTHOCTHY», «XHMHUUYECKAas
peaxius», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;
-pacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHS MAacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOM TeOpHUU;
-pa3nu4aTh XUMHYECKHUE U QU3NUCCKUE SBICHHUS,
-Ha3bIBaTh XMMHUYECKHUE IIEMEHTHI,
-OIIpEeJIENSITh COCTAaB BEILIECTB 10 UX (popMyJIam;
-OMpeIeNsITh BAIGHTHOCTh aTOMa DJIEMEHTAa B COCTUHEHUSIX;
-OIPEACIISITh TUI XUMHUECKUX PEaKIIHii;
-Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUUECKHUX PEaKIIHii;
-BBISIBJISITH TIPU3HAKH, CBUICTEIIbCTBYIONINE O MPOTEKAaHUU XMMHUYECKOM pEeaKI[uu MPH BBIMOTHE-
HUU XUMUYECKOTO OIBITA;
-COCTaBJIATH (POPMYITBI OMHAPHBIX COCTUHEHUIA;
-COCTABJIATh YPAaBHEHUS XUMHUECKHUX PEaKIIHii;
-co0ro1aTh MpaBmiIa 6€30nmacHoi paboThI P MPOBEACHUH OIBITOB;
-[10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM U MTOCY/IOH;
-BBIUUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;
-BBIYHCIISATH MACCOBYIO JIOJO XMMHUYECKOTO dJIeMEHTa 10 (OpMyJie COSTUHEHHS;
-BBIYMCIIATh KOJMYECTBO, OOBEM WM MacCy BELIeCTBAa IO KOJMYECTBY, OOBEMY, Macce
pEareHToB WK MPOJIYKTOB PEaKLIUH;
-XapakTepu3oBaTh (U3MYECKHE W XHWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOpOAa M
BOJOPOJA;
-110J1y4aTh, COOMpaTh KUCIOPOJA U BOAOPOJ;
-pacro3HaBaTh OIMBITHBIM ITYTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOI;
-pacKpbIBaTh CMBICI 3aKOHa ABOTajpo;
-pacKpbIBaTh CMBICT OHATUN «TETJIOBOM 3P HEKT peakIim, «MOJISIPHBIA 00BeM»;
-XapaKkTepru30BaTh GU3NUECKHE U XUMUUECKHE CBOMCTBA BOJIBI;
-pacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;
-BBIYHCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;
-IIPUTOTOBJIATH PACTBOPHI C ONMPEEICHHON MacCOBOM JI0JIel PaCTBOPEHHOIO BEIIECTBA;
-Ha3bIBaTh COCTMHCHUS N3YYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;
-XapaKTepu30BaTh (hU3MUECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBAaHUM, COJICH;
-OIpEeAeIATh MPUHAIIEKHOCTD BEIIECTB K OMPEIEICHHOMY KJIaCCy COCIMHEHMUI;
-COCTaBIIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHHUI M3YUCHHBIX KIJIACCOB;
-IIPOBOAUTH  OMBITHI, MOJATBEPKAAIONINE XHUMHYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB
HEOPTaHWYECKHUX BEIECTB;
-pacro3HaBaTh OMBITHBIM IYTEM pAacTBOPbl KHUCIOT M IIEJIOYed MO M3MEHEHUIO OKPACKH
WHIUKATOPA;
-XapaKTepU30BaTh B3aUMOCBSI3b MEK/y KIacCaMU HEOPTraHUYECKUX COCIMHEHMIA;
packpsiBaTh cMbIch [lepuoanueckoro 3akona [[.1. Menneneena;



-00BSICHITh (PU3NYECKUN CMBICI aTOMHOTO (MOPSIKOBOTO) HOMEpa XHMHYECKOTO DIIEMEHTA,
HOMEpPOB I'PYIIbI U ieproaa B nepuoandecko cucreme JI.1. Menneneena;

-00BSICHITh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHS aTOMOB, CBOHCTB JJIEMEHTOB B Tpeieiiax
MaJibIX IEPUOJIOB U TJIABHBIX MOATPYIIIL;

-XapaKTeprU30BaTh XUMUYECKUE JIEMEHTHI (0T BOAOPO/IA 10 KAJbI[Us) HA OCHOBE MX MOJOKECHHUS
B nepuoanueckoi cucreme [[.1. MenaeneeBa 1 0COOCHHOCTEH CTPOCHHS UX aTOMOB;
-COCTaBJIATh CXEMbl CTPOEHHUSI aTOMOB IepBbIX 20 3y1eMeHTOB mepuoandeckoi cucremsl /..
MeHpeneena;

-pacKpbIBaTh CMBICI MOHSTHI: «XUMUYECKAS CBS3bY, «3JEKTPOOTPULIATEILHOCTDY;
-XapaKTepU30BaTh 3aBUCUMOCTh (U3MYECKUX CBOWCTB BEIIECTB OT THMA KPUCTAIMYECKOM
pELIeTKH;

-OIpEAEIIATh BUJ XUMHUECKOU CBSI3U B HEOPTAHUYECKUX COCAMHEHUSX;

-M300pakaTh CXEMbl CTPOCHHUS MOJIGKYJ BEIIECTB, OOpPa30BAaHHBIX pA3HBIMH BUIAMH
XUMUYECKUX CBS3EH;

-pacKpbIBaTh CMBICI MOHSITHI «MOHY», «KAaTHUOHY», «AHUOHY», «IJIEKTPOJIUTHD), «HEIIEKTPOIHUTHIY,
«QIIEKTPOIIMTUYECKAS TUCCOLUALIUS», «OKUCITUTENbY, «CTEIIEHb OKUCICHUSN» «BOCCTAHOBUTEINDY,
«OKHCJICHHEY, «BOCCTAHOBIICHHUEY;

-OIpEAEIIATh CTEIIEHb OKUCIICHHS aTOMA 3JIEMEHTa B COCIMHEHUH;

-pacKpbIBaTh CMBICI TEOPUH AICKTPOIUTHUECCKOMN TUCCOIUAIINN;

-COCTaBJISATh YPaBHEHUS 3JIEKTPOIUTUYECKON JUCCOLMAIIMU KUCTIOT, IEI0YEH, COJIEH;
-00BSICHATh CYIIHOCTh MIPOIECCa DIIEKTPOJUTHICCKONH ITUCCOIMAIMUM W PEAKIMA HOHHOTO
obMeHa;

-COCTaBJISATh MOJHBIC U COKPAIICHHBIC HOHHBIC YPaBHEHUS PEaKIIMN OOMEHa;

-OMpeIesITh BO3SMOXKHOCTh MTPOTEKAHUS PEaKIIUil HOHHOTO OOMEHa;

-IIPOBOJUTH PEAKIIUH, TIOJITBEPKAAIONTNE KAYECTBEHHBIA COCTAB PA3JIMYHbBIX BEIIECTB;
-OIpEAEIIATh OKUCIUTENb U BOCCTAHOBUTEb;

-COCTaBJISATh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITU;

-Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUUECKON pPeaKIIvi;

-KJIacCU(UIIUPOBATH XUMUYECKHE PEAKIIUU 110 PA3IMUHBIM ITPU3HAKAM;

-XapaKTepU30BaTh B3aUMOCBS3b MEK/ly COCTABOM, CTPOCHHEM M CBOMCTBAaMU HEMETAJLIOB;
-MIPOBOJUTH OMBITBI TIO TIOJYYCHHIO, COOMPAHUI0 ¥ HW3YYECHUI0O XUMHUYECKHUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIICKUCIIOro ra3a, aMMHaKa,

-pacrio3HaBaTh OMBITHBIM MMyTEeM ra3000pa3HbIe BEIIECTBA: YIVICKUCIIBINA a3 1 aMMHUAK;
-XapaKTepU30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOCHHEM U CBOMCTBAMU METAIIOB;
-Ha3bIBaTh OPTraHWYECKUE BEIECTBA MO MX (opmylie: MeTaH, dTaH, STUJIEH, METaHOJ, TaHOJI,
[JIMIEPHUH, YKCYCHas KHUCJIOTa, aMUHOYKCYCHAasl KHUCJIOTa, CTEapUHOBAs KHUCIIOTAa, OJEHMHOBAs
KHUCJIO0Ta, TJII0K034;

-OLICHUBATh BIMSIHUE XUMUYECKOTO 3arpsA3HEHUs OKPYXKaroLel cpeibl HA OPraHU3M YEJIOBEKa; -
TPaMOTHO 00pamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HU

-OIpeAeNATh BO3MOKHOCTh MPOTEKAHMUSI PEaKLUUd HEKOTOPBIX MPEACTABUTENICH OpraHUYEeCKUX
BEIIIECTB C KUCIOPOIOM, BOJIOPOJIOM, METAJIJIaMU, OCHOBAHUSIMH, TaJIOTCHAMH.

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

-BBIJIBUTaTh M MPOBEPATh IKCHEPUMEHTAIBHO TMIOTE3bl 0 XUMHUYECKHUX CBOMCTBAaX BEIIECTB HA
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYINAaTh B XUMUYECKHE PEAKIIUHU, O XapaKTepe
Y MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIHIA;

-XapaKTEepU30BaTh BEILIECTBA 10 COCTAaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABJIMBATh IPUYWHHO-
CJICZICTBEHHBIE CBA3M MEXKIY JaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

-COCTABJISATh MOJICKYJISIDHBIE U IIOJHBIE HOHHBIE YpPAaBHEHUSI MO COKPAIIECHHBIM HWOHHBIM
YPaBHEHUSM;



-IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTEIBHBIE WM BOCCTAHOBUTEIILHEIC
CBOIICTBaA C yUE€TOM CTENEHEl OKUCIEHUS JIEMEHTOB, BXOISAIIUX B €r0 COCTaB;

-COCTaBJISAITb YPaBHEHHUS PEaKIMi, COOTBETCTBYIOLIUX TOCIEIOBATEIILHOCTA MPEBpALICHUIN
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

-BBIJIBUTATh U IIPOBEPATH IKCIIEPUMEHTAIBHO THUIIOTE3bI O pe3yibTaTaX BO3AECHCTBUS PA3TUUHBIX
¢bakTOpoB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOM peaKkiuu;

-HCMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JJs OSKOJIOTMYECKHM TPaMOTHOTO TIOBEACHUS B
OKpYXKalolllei cpee;

-HCIIOJIB30BaTh NPHUOOPETCHHBIC KIIIOUEBHIC KOMIETCHIIMM TIPU BBIIOJHEHUU IPOCKTOB H
yueOHO-UCCIEeIOBATENIbCKUX — 3aad [0 HM3YYEHHUIO CBOMCTB, CIOCOOOB TOJNy4YEHUS U
pacro3HaBaHUs BEIIECTB;

-00bEKTHBHO OLICHUBATh HH(DOPMALIMIO O BEIIECTBAX M XUMUYECKHUX MPOIECcCax;

-KPUTUYECKH OTHOCUTHCS K IICEBJOHAYYHOU wWH(pOpMammu, HEeI0OpOCOBECTHOW peKiaMe B
CpelCTBaX MaccoBOM nHpopmanuy;

-OCO3HABaTh 3HAUYEHHUE TEOPETHUECKUX 3HAHUW IO XUMHUHU Ul MPAKTHYECKON JESITeIBbHOCTH
YeIIOBEKa;

-CO3/1aBaTh MOJIENIM U CXEMBI JJIA pelIeHUs1 y4eOHBIX M TO3HABATENbHBIX 3aja4, MOHUMATh
HEOOXOUMOCTh COOIIOICHHS TPEINICAHN, TPeJIaraéMbIX B MHCTPYKLHUAX MO UCIIOJIb30BAHUIO
JIEKApCTB, CPEACTB OBITOBOM XUMHH U JIP.

OcHoBHOe coJep:kaHMe Y4YeOHbIX IIpeJIMeTOB Ha YPOBHE OCHOBHOIO OO0LIero
oOpa3oBaHus

IlepBoHauYabHBIE XUMHYECKHE IIOHATHUS

[Ipenmer xumuu. Tena u eewecmea. Ocnoeuble MemoObl NO3HAHUA: HAOIIOOEHUe,
usmepetue, sxkcnepumenm. OU3NUECKUE U XUMUYECKUE sABJICHUs. UMCThIE BelllecTBa U CMECH.
CnocoOsl paznenenus cmeceil. Atom. Monekyna. XUMHUYECKUN AJIEMEHT. 3HaKM XUMHUYECKHX
sanemMeHTOB. [IpocThle M cloXHBIE BemiecTBa. BaneHTHOCTb. 3akon nocmosincmea cocmasa
sewecmea. Xumuuyeckue Qopmynbl. Munekcsl. OTHocUTENnbHasE aTOMHAsT M MOJIEKYJISIpHas
Maccel. MaccoBasi A0l XMMHUYECKOTO 3JIEMEHTAa B COCJMHEHHUHU. 3aKOH COXPAHEHHUsI MaccChl
BellecTB. XuMudeckue ypaBHeHUs. Kooapouiuentsl. YciaoBuss M NPU3HAKU HPOTEKaHUS
XUMUYECKUX peakiuil. Monb — equHuIa KoJudyecTBa BeniecTBa. MomsipHas Macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuid sneMeHT M mpoctoe BemectBo. Oszon. Cocmas 6030yxa.
®usnyeckue M XUMHYECKHE CBOilcTBa kuciopoaa. IlomyuyeHue M npuMeHEHHE KHCIOpPOJa.
Tennosoui s¢ghgpexm xumuyeckux peaxyuii. Ilonamue 06 3K30- U IHOOMEPMUUECKUX PEAKYUSX.
Bonopon — XMMUYECKUH JIEMEHT U MPOCTOE BEIecTBO. PU3MUECKUE U XUMUYECKHE CBOMCTBA
Bostopona. Ilomydenue Bogopona B jaboparopuu. [lonyuenue 6000pooa 6 npomMbluLIEHHOCHU.
Ilpumenenue 600opooa. 3akon ABoranpo. MomsipHbiii 00beM Ta30B. KauecTBeHHBIE peakiiuu Ha
ra3oo0pa3Hble BelIecTBa (KHCIOpoJ, Boaopoa). OObeMHBIE OTHOILICHHUS Ta30B TPH XMMHUYECKHX
peaxusx.

Bopa. PacTrBopbl

Booa & npupoode. Kpyeosopom 600w 6 npupode. Puzuueckue u Xumuieckue ceoucmeda
600b1. PacTBOpBI. Pacmeopumocms eewecms 6 gode. KoHIeHTpaIus pacTBopoB. MaccoBast 10715
pPacTBOPEHHOI'O BELIECTBA B PaCTBOPE.

OcHoOBHBIE KJIaCChl HEOPTAHMYECKHUX COCJUHEHUMH

Oxkcuapl. Knaccudukarus. Homenknarypa. Qusuueckue ceolicmea okcuoo8. XUMHUECKIE
cBoiicTBa OKcuIOB. [lonyuenue u npumeHnenue oxcuoog. OcHoBanms. Kiaccudukanus.
Homenknatypa. Q@usuueckue ceoucmea ocHoeanui. Illonyuenue ocnosanuti. XUAMUYECKHE
cBoiicTBa ocHoBaHMi. Peakius Heltpamuzauuu. Kucnorsl. Knaccuduxanus. Homenknarypa.
Quzuueckue ceoucmea xuciom. llonyuenue u npumenenue xuciom. XUMHUYECKHUE CBOWCTBA
kucioT. Muaukatopel. M3MeHeHHE OKpacKM HWHIMKATOPOB B pa3iuuHbiX cpepax. Conm.



Knaccugpukamus. Homenknarypa. @usuueckue ceoticmeéa coneti. Ilonyuenue u npumenenue
conet. XUMAYECKUE CBOMCTBA coJsieil. ['eHeTn4eckass CBA3b MEXKY KJIacCaMu HEOPTraHUYECKUX
coequHeHuil. [Ipobnema 6e30nacHo20 UCNONL306AHUS BEWECE U XUMUYECKUX peakyull 6
nosceonegHol oicusHu. Tokcuunvle, 2coproyue U 83pbl8OONACHbIe Gewjecmed. bvimosas
XUMUYECKAs 2PAMOMHOCHIb.

Crtpoenune aroma. Ilepumoauyeckuili 3aKOH U NEPHOAMYECKAS] CHCTEMAa XMMHYECKHX
yemenToB JI.. MenaeseeBa

Crtpoenue aroma: spo, >HepreTudeckuil ypoBeHb. Cocmas s0pa amoma: NpomoHbl,
HelmpoHvl. M3omonsi. llepuognueckuii 3akon .M. MenneneeBa. [lepuoanueckas cucrema
xumuyeckux smementoB JI.M. MengeneeBa. ®Pusndeckuii CMBICI aTOMHOTO (ITOPSAIKOBOIO)
HOMEpAa XHMMHUYECKOrO0 JJIEMEHTa, HOMEpa TIpYINbl U TMEepUoja MEePUOJUYECKON CHUCTEMBI.
CtpoeHue »SHeEpreTM4eckux ypoBHEHl aToMoB 1mepBbiXx 20 XHUMHUYECKUX DJIEMEHTOB
nepuoauueckoi cucrembl J[.MI. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB aTOMOB
XUMHYECKHUX SJIEMEHTOB U MX COCAMHEHUN Ha OCHOBE IMOJIOKEHHUS B MEPUOJUYECKON CHCTEMeE
.. Menneneea u crpoenus aroma. 3uadenue [lepuonuueckoro 3akona /.M. Menneneena.

Ctpoenune BemecTB. XuMnyeckas CBA3b

DnekmpoompuyamenbHOCmb amoMo8 XUmMuieckux snemenmos. KoBaleHTHass XUMUYeCKast
CBSI3b. HEMOJIApHAs U mossipHas. [lonamue o0 8000POOHOU C8A3U U ee GIUAHUU HA (hu3uyecKue
ceoticmea eewjecms Ha npumepe 600vl. VoHHas cBA3b. Mertamnuueckas CBs3b. 1unvi
KPUCTATIUYECKUX PEUUEMOK (AMOMHAs, MOJEKYIISPHASL, UOHHAS, MEMALIUYeCKast). 3asucumocms
@uszuueckux ceoticme gewecme om muna KpUCMauiuiecKol peuemxu.

XuMu4ecKue peakunu

lonamue o cxopocmu xumuueckou peakyuu. DPaxkmopul, enUAIOWUE HA CKOPOCHb
xumuuecxou peakyuu. [lonamue o kamanuzamope. Knaccupukanuss XUMHYECKUX PEAKIIMHA I10
pa3IMYHBIM TPU3HAKAM. YHUCIY M COCTaBY MCXOAHBIX W TOJYYCHHBIX BEIECTB; M3MEHEHUIO
CTEeTeHel OKHMCIICHUS! aTOMOB XMMHUYECKUX 3JIEMEHTOB; MOTJIOICHUIO WM BBIJECIICHUIO YHEPTUU.
DNEeKTPONUTHYECKAs JTUCCOIUAIUSA. JEKTPOJUTH M HednekTpoduThl. Monsl. KaTuonsl u
aHuoHbl. Peaknuu wuoOHHOrO oOMeHa. YcCIoBHS TPOTEKaHUS peakluii HOHHOTO OOMEHa.
ONEeKTPOJIUTUYECKAss TUCCOLMALUs KHUCIOT, mienodyed U  cosneld. CTeneHb OKHUCIIECHUS.
OnpeneneHUe CTENEHU OKUCIEHUS AaTOMOB XUMHUYECKHX O3JEMEHTOB B COEIMHEHUSX.
Oxkucnurens. BocctanoBuTesb. CyIIHOCTh OKACTUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN.

Hemertauasl IV — VII rpynn u ux coexuHenus

[TonoxxeHne HEMETAITIOB B MNEPUOJMYECKOM CHUCTEME XHMHUYECKHX 3yiemeHToB JI.M.
MenneneeBa. O0mue cBoiCTBa HEMETAIIOB. ['anoreHsl: GU3NYEeCKue U XUMUYECKHUE CBOMCTBA.
CoenuHeHuss TaJlOT€HOB: XJIOPOBOAOPOJ, XJIOPOBOJOpOJAHAas kuciaora u ee conu. Cepa:
busznueckue U XxuMuueckue cBoicTBa. CoelMHEHUs Cepbl: CePOBOAOPOM, CYIb(MHUIBI, OKCHUIBI
cepol. CepHasi, cepHucmas u cepoBo0OpOOHAs KUCIOMbl U UX COJU. A30T. (U3MYECKue u
XuMuueckue cBorctBa. Ammuak. Conu aMmmMoHusl. Okcuabl a3oTa. A30THasi KUCIOTa U €€ COJIH.
dochop: puznueckue u xumuueckue coiicta. Coenunenus ¢ocdopa: okcua dochopa (V),
oprodochopHas KUCIOTA U €€ CONU. YTIepoda: (Qu3nyeckne U XUMHUYECKHE CBOWCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, gyiiepensvt. COSTUHEHUS YTIIEpOaa: OKCHIBI
yriepoza (I1) u (IV), yronbHas kuciora u ee conu. Kpemrutl u e2o0 coeOuHeHus..

MeTtasiibl 1 MX COeTMHEHUSI

Ionoocenue memannos 6 nEPUOOUYECKol cucmeme Xumuueckux snemenmos JI.H.
Menoeneesa. Memannwvi 6 npupoode u obwue cnocoowvl ux nonyyenus. Oodbwue Qusuueckue
ceolicmea memannog. OOUMEe XUMHMYECKHE CBOMCTBa METAJUIOB: pPEaKIUU C HEMeTajlaMH,
KHUCJIOTaMU, COJIAIMU. DieKmpoxumuyeckuii pso Hanpsasxcenuii memainnos. 11lenounsie MeTamibl U
ux coenuHenus. ll{enoyHO3eMenbHBIE METAIIBI U UX COCAUHEHUS. ATIOMUHUN. AM]OTEPHOCTD
okcuaa u ruapokcuna amomuHus. JKenmezo. CoenvHeHus ’kene3a M UX CBOWCTBA: OKCHUJIBI,
rupokcuabl u comu xkenesa (11 u I11).

IlepBoHayajbHbIE CBeleHUSI 00 OPraHMYeCKUX BelecTBax



[lepBoHauanbHbIe CBEIECHUSI O CTPOCHUU OPTaHMUYECKUX BEIIECTB. YTJIEBOJIOPOJIBI: METaH,
9TaH, OTWieH. Mcmounuku  yeneeooopooos:  NPUpoOHblll  2a3,  Heghmvb,  Yeoib.
Kucnopoxaconepxaie COeAMHEHHs. CIHUPTHI (METaHOJ], STaHOJ, TJIMLEPUH), KapOOHOBBIE
KHUCTIOTHI (YKCYCHAsi KUCJIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEApUHOBAs M OJICMHOBAs KHUCIIOTHI).
Buonornyeckn BakHBIE BEIIECTBA. KHUPBI, TJIIOKO3a, O€IKH. Xumuueckoe 3azpsazneHuUe
OKpYHCcarowell cpeovl U e20 NoC1e0CmaUs.

Tunsl pacyeTHbIX 3a/1a4:

1. Brruncnenue MaccoBoi JOJM XUMUYECKOTO AJIEMEHTa M0 popMyJlie COeTMHEHUS.

YcTraHoBIIGHHE TPOCTEHIe (QOpPMYINBI BEMIECTBA 1O MACCOBBIM JIOJISIM XUMHUYECKUX
3JIEMEHTOB.

2. Brblunciaenns 1o XMMHUYECKMM ypaBHEHHSIM KOJIMYECTBA, OOBEMa, MAacCChI
BEIIECTBA 10 KOJIMYECTBY, 00bEMY, MAacCe peareHTOB WK MIPOAYKTOB PEAKLIUH.
3. Pacuer maccoBoii 1011 paCTBOPEHHOI'O BELIECTBA B pacTBOPE.

Tembl npakTHYeCKUX padoT:

1. JlaboparopHoe o6opynoBaHue u mpHembl oOpamieHuss ¢ HuMm. [IpaBuia
Oe3omacHoOi pabOThl B XUMUYECKON J1ab0paTopuu.

2. OuncTKa 3arps3HEHHON TOBAapEHHON COJIH.

3. IIpu3Haky MpOTEKaHMUSI XUMUYECKUX PEAKLIAMN.

4. [TonyyeHue kucaOpOJa U U3YUYEHUE €0 CBOMCTB.

S. ITonmyueHnne BoIOpoa U U3y4EHUE €T0 CBOMCTB.

6. IlpuroroBieHue pacTBOPOB C OMNPEICICHHOW MacCOBOM JI0Jiell pPacTBOPEHHOTO
BELIECTBA.

7. Pemenne SkcrepuMeHTaNbHBIX 3amad 1o  TemMe «OCHOBHBIE — KJIAcChl
HEOPraHUYECKUX COCTUHEHUI.

8. Peaxiuu nosHoro ooMeHa.

9. KauecTBeHHBIC peakiini Ha HOHBI B PAaCTBOPE.

10. ITonyueHne ammuaka U U3y4eHHE €ro CBOMCTB.

11. IlomyyeHune yrieKuciaoro ra3a u U3y4eHue ero CBOMCTB.

12. Pemenne skcnepuMeHTanbHbIX 3anad 1o teme «Hemeramisr IV — VII rpynn n nx
COCIMHEHUI».

13. Pemenne skcriepuMeHTaNbHBIX 3a4a4 10 TeMe «MeTallibl U UX COEAUHEHUS.

TemaTnyeckoe IVIAHUPOBAHME € YKA3aHHEM KOJINYeCTBA YaCc0B, 0TBOIUMBIX HA 0CBOEHUE KAKI0M
TeMBbI
Pa3nen (4.)




BBenenue

BemectBa M XMMUYecKuE SBIECHUS ~ C TO3MIIMIA aTOMHO-
MOJICKYJIIPHOTO yUYEHHS.

43

XVMHYECKUE IEMEHTBI, BEIECTBA U XUMUYECKUE PEAKIMU B CBETE
AJIEKTPOHHOU TEOPHH.

10

KontpomnbHbie paboThl

IToBTOpEHME

Pesepn

Hroro

70

[ToBTOpEHNE HEKOTOPBIX BOIPOCOB Kypca HEOPraHMUECKON XUMUHU &
KJ1acca.

TeopeTnueckrue OCHOBbI XUMUHU

13

Hemerannuueckue »SJIEMEHTHI M HX BaXKHEWIINE XHMHUYECKHE
COCAMHCHUS.

28

MeTtanisl.

17

OO6mue cBeaeHUst 00 OPraHUYECKUX COCAMHEHUSIX

KonTponbHbie paboTh

Pezeps

Hroro
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