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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI TIPEJMETA YIIB.10 XUMUA

1.1. Ob6saacTh NPpUMeEHEHHUs TPOTPAMMBI

Pabouas mporpamma mpenmera YIIB.10 Xumwus sBisieTcss 4acThio 00pa3oBaTelIbHON
nporpammel CIIO B cootBerctBuM ¢ PI'OC cpeanero obuiero oopazoanusi Ne 413 ¢ yyerom
tpeboBanuit  ®I'OC CIIO mno cnemuanpHocTH 20.02.01 PanmoHanbsHOE HCMOIB30BAHKE
MIPUPOIOX O3S CTBEHHBIX KOMIUIIEKCOB.

1.2. MecTo mpeamMera B CTPYKTYype oOpa3oBartesibHOi nporpammsl CIIO:

Pabouas mporpamma npeamera YIIB.10 Xumust oTHOCUTCS K 0011e00pa3oBaTeIbHOMY
yueOHOMY UKy 00pa3oBaTesIbHOM MpOorpaMMbl CpellHero mpodeccuoHansHOro 00pa3oBaHus Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHMs C MOTYYCHHEM CPEIHEro 00Iero oOpa3oBaHus ¢ YI4ETOM
tpeboBanuit PI'OC CIIO mno cnenuanpHOcTH20.02.01 ParnmonasibHOE  HCTIOJIB30BaHUE
IPUPOJOX03IHCTBEHHBIX KOMILIEKCOB. YTIYOJICHHBIH YPOBEHD ITOATOTOBKH.

1.3. Pe3y.m>TaT1>1 OCBOCHHSA NpeamMera:

OcBoenue coaepxanus npeamera YIIB.10 Xumus obecrieunBaeT q0CTHXCHUE
00yJarouMMuUcs CIEAYIOIINX Pe3yIbTaTOB!
- B 4aCTH OCBOECHHUA OCHOBHOI 00pa30BaTeIbHOM NMPOrpaMMBbI:
JIMYHOCTHBIX:
JIP 4) cdhopMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JUajore KyJbTyp, a TakKke
pa3iauuHbIX (opM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MecTa B MOJIUKYJIHTYPHOM
MUpE;
JIP 5) chopMHUPOBAaHHOCTH OCHOB CaMOPAa3BUTHUS M CAaMOBOCIIMTAHUS B COOTBETCTBUU C
OOIICUETIOBEUSCKUMU [IEHHOCTSAMH W HJcallaMU TPa)JTaHCKOTO OOIIECTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITENTLHOM, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;
JIP 7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMM, IETBMH MJIQJIIIIETO BO3pacTa, B3POCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-MCCIIeOBATENbCKOM, MPOEKTHOM H
JIPYTUX BUAAX JAEATEIHHOCTH,
JIP 9) TOTOBHOCTH U CHOCOOHOCTH K 00pa3oBaHHUIO, B TOM YHCIIE CaMOOOpa30OBaHUIO, Ha
MPOTSHDKEHUHM BCEH JKM3HH; CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIOBUIO yCIIEITHON MPO(eCcCHOHANBHOM U 00IIIECTBEHHOMN JAEITeTbHOCTH;
JIP 11) mpuHsATHEe W pealM3aldi0 [EHHOCTEH 370pOBOTO M 0€30macHOro oOpas3a >KHU3HH,
MOTpeOHOCTH B (U3UYECKOM  CAaMOCOBEPILIECHCTBOBAaHMH,  3aHATUSAX  CHOPTHUBHO-
03/I0POBUTEIHLHOMN JIESITEILHOCTHIO, HETIPUATUE BPEIHBIX MPUBBIYCK: KYPEHUs, YIIOTPEOICHUS
AJIKOTOJ1s1, HAPKOTHKOB;
JIP 13) oco3HaHHbIN BEIOOp OynyIien nmpodeccuu 1 BOZBMOXHOCTEHN peann3aiui cOOCTBEHHBIX
KU3HEHHBIX IJIAHOB;, OTHOIIEHHWE K TPO(EeCCHOHATBHON AESITENbHOCTH KaK BO3MOXKHOCTHU
y4acTHsi B PEHICHUH JUYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npobiem;
JIP 14) chopMUpOBAaHHOCTh JKOJOTUYECKOTO MBITIUICHHS], TIOHUMAHUS BIMSIHUSL COIIMAIBHO-
SKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHUE MPHUPOJHON M COIMAIBHOU CpeJbl; MpuoOpeTeHne
OMBITa KOJIOrO-HANPABICHHOMN AEATEIBbHOCTH;

MertanpeamMeTHbIX (PETYISTUBHBIE, TO3HABATEIbHBIE, KOMMYHUKATUBHBIE):



MP1) ymeHue camMoCTOSITEIbHO OINPEAEATh LENN JEATEIBHOCTH M COCTAaBJIATH IUIAHBI
NESTENIbHOCTH;  CaMOCTOSITEIbHO  OCYILIECTBISITh, KOHTPOJUPOBAaTH U  KOPPEKTHPOBATH
JESITENIbHOCTD; MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIs JOCTUKEHUS TOCTABJICHHBIX LeNel
U peajn3aluy MIaHOB IEATEIbHOCTH; BEIOMPATh YCIEIIHbBIE CTPATETHMH B PA3IUNYHBIX CUTYALIUAX;

MP 2) ymeHue npoayKTUBHO OOLIAThCA M B3aUMOJCHCTBOBATH B MPOLIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh [O3UIMU JIPYTMX YYaCTHUKOB JEATEIbHOCTH, 3((HEeKTHBHO
pa3pemaTh KOHQIUKTHL;

MP 3) BnaneHue HaBbIKAMH MTO3HABATEIILHON, Y4eOHO-HCCIICIOBATEIHCKON M MPOEKTHOM
NEeSTeIbHOCTH, HAaBBIKAMH  pas3pelieHus MpoOsieM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITENIbHOMY MOUCKY METOOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B I03HAHNUS;

MP  4)rotoBHOCTP W  CIIOCOOHOCT K  CaMOCTOATEIbHOH  HMH(POPMAIIMOHHO-
MIO3HABATEILHOW JESITEIbHOCTH, BJIAJICHUE HABBIKAMH IOJIyUYEHHs] HEOOXOAMMOW WMHpopManuu
U3 cloBapeil pa3HbIX TUIIOB, YMEHUE OPUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHUKAX MHGOpMAIUH,
KPUTUYECKH OLIEHUBATh M HWHTEPIPETHPOBATh HH(POPMAIUIO, MOTYyYaEMYI0 W3 Pa3IHYHBIX
HCTOYHUKOB;

MP 5)ymeHue uCHOIB30BaTh CpeACTBa MH(POPMAIMOHHBIX M KOMMYHHUKAllMOHHBIX
texHojoruil (nanee - UKT) B pernieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3aa4d ¢ CcoONroJIcHHEeM TpeOOBaHUN DPrOHOMUKH, TEXHHKH O€30MaCHOCTH, THTHCHBI,
pecypcocOepexeHus], MPaBOBBIX M STUYECKUX HOPM, HOPM UH(POPMAIIMOHHON O€30MacHOCTH;

MP 8) BnaneHue A3bIKOBBIMU CPEJICTBAMHU - YMEHHUE SICHO, JIOTUYHO M TOYHO M3J1araTh
CBOIO TOYKY 3PEHHUS, UCTIOJIb30BaTh a/ICKBAaTHbBIC S3bIKOBBIE CPEJICTBA;

MP 9) BnasgeHune HaBbIKAMU IIO3HABATEJIbHOM pe(eKCUU KaK OCO3HAHMS COBEPILAEMBbIX
JNEHCTBUI M MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, IPAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [103HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JOCTHUKEHHUSI.

OCBOCHMS Pe3yJIbTATOB peajM3alui NPOrpaMMbl BOCIIUTAHUS:
OOyyarommiicsas Hay4YuTCs (pery/IATHBHbIC YHHMBEPCAJIbHbIC YU4eOHbIC e CTBHUS):

YV Pl - camMocToATENBHO ONpENeATh L€, 3a4aBaTh NapaMeTpbl U KPUTEPHUH, 110
KOTOPBIM MOXKHO OIIPENEIINUTD, YTO LEIb JOCTUTHYTA,

VYVJ]I P2 - omnenuBaTh BO3MOXHBIE IOCIEACTBHUS JIOCTH)KCHHUS TOCTABJICHHOW IICIH B
NeSITeIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HM OKpYXKAIOIIMX JII0Jell, OCHOBBIBasCh Ha
COO0OpaXEHUSIX STUKU U MOpaJIu;

YV P3 - craButh U (opMyaupoBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTeNbHOU
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

YV] PS5 - BelOupaTh ImyTh JOCTHIKEHUS ILIEJH, MJIAHUPOBATH PEIIEHHE MOCTABICHHBIX
3a/1a4, ONTUMU3HPYsI MaTEPUAIIbHBIE U HEMATEPUAJIbHBIC 3aTPATHhI;

YV]I P6 - opranus3oBbiBaTh 3(PPEKTHBHBIII MOMCK pPECypcoOB, HEOOXOAMMBIX [UIs
JOCTH>KEHMS TTOCTABJICHHOW LIETIN;

YV P7 - comocTtaBisATh IOJYYEHHBIM pe3yabTaT ACATEIBHOCTH C II0CTaBIECHHON
3apaHee LEIbIO.

OOyyarommiicss HayunTcs (MO3HABAaTEJIbHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eiCTBHA):

YV II1 - uckath u HaXOAUTh 00OOIIEHHBIE CITOCOOBI pEIIeHUs 3aJad, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI WH(GOPMAIMOHHBI TMOWCK U CTaBUTh HAa €r0 OCHOBE HOBHIC
(yueOHBIEe 1 TO3HABATENIbHBIC) 33/1a4H;

YV TI2 - KpuTHYECKH OILIEHWBAaTh W HHTEPIPETHUPOBATH WH(GOPMAIMIO C Pa3HBIX
MO3UIINIA, PACTIO3HABATh U (PUKCUPOBATH TPOTHBOPEUHS B MH(POPMAITMOHHBIX NCTOYHHKAX;

VYV II3 - wucnonb3oBaTh pa3audyHble MOJEIBHO-CXEMaTUYECKUE CpeacTBa s
MIPEICTABJICHUS CYIIECTBEHHBIX CBS3€ M OTHOIICHHUH, a TAaK)K€ MPOTHUBOPEUNH, BBHISIBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;



VYV 115 - BBIXOAUTH 32 paMKH Y4eOHOTO IIpeAMETa U OCYIIECTBIIATh LeIeHAPaBICHHbINA
MOUCK BO3MOYKHOCTEH JUIs INUPOKOTO NEPEHOCA CPEACTB U CIIOCOOOB AECHCTBUS;
YV]I 116 - BbIcTpanBaTh WHAWBUIYAIBHYIO 00pa30BATENbHYIO TPACKTOPHIO, YYUTHIBAs
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;
YV II7 - MeHATh W YyHIEpKUBATh pa3HbIE IMO3UMUMHA B I[IO3HABATEIIbLHOMU
JESATEIIBHOCTH

O0yuawmuiics  HayuyuTcsi (KOMMYHHUKATHBHbIe YHUBEpPCAJIbHbIe  Yy4eOHbIE
aeiicTBUsA):

YV K1- ocymecTBiasTh AEIOBYH0O KOMMYHMKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIBIMH (KaK BHYTpU 0Opa30BaTEeNIbHOM OpraHM3alluu, TaK U 3a €€ Ipejeiamu), noaouparb
NapTHEPOB JUIA JEJOBOM KOMMYHUKAIIMM MCXOIS W3 COOOpaXEHUH pe3yabTaTUBHOCTH
B3aMMOJICICTBHYS, a HE JINYHBIX CUMITATUN;

YV K2 - npu ocymiecTBIeHHH TPYIIOBONH paboThl OBITh KaK PYKOBOAMTEIEM, TaK U
YJIEHOM KOMaH[bl B Pa3HbIX pOJSX (IeHeparop HaeH, KPUTHUK, MCIIOJIHUTENb, BBICTYHAIOLIUI,
JKCIEPT U T.1.);

VYV K3 - KoopAMHUPOBATh U BBIIIOJIHATH pabOTy B YCIOBHUIX PEaIbHOIO, BUPTYaJIbHOIO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

VYVJI K4- pasBepHyTo, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHHS C
HCIIOJIb30BaHUEM a/IEKBAaTHBIX (YCTHBIX U MUCHbMEHHBIX ) S3bIKOBBIX CPEJICTB;

YV K 5- pacrio3HaBaTh KOHQIMKTOT€HHbIE CUTYallUU U MPEA0TBpaIlaTh KOH(PIUKTHI 10
UX aKTUBHOHN (a3bl, BBICTpauBaTh JAEJIOBYI0 U OOpa30BaTEIbHYI0 KOMMYHMKAIMIO, HU30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXICHHH.

IpeameTrHbIX:

1) chopMHUPOBAHHOCTH CHUCTEMBI 3HaHHH 00 OOIIMX XUMHYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX;

2) chopMHpPOBAHHOCTH YMEHHI UCCIIEI0OBATh CBOWCTBA HEOPTAHMUECKUX M OPraHUYECKUX
BEIIECTB, OOBSACHATh 3aKOHOMEPHOCTHU IPOTEKAHUS XMMUYECKUX pEeakUui, MPOTrHO3UPOBATh
BO3MO>XHOCTh MX OCYIIIECTBIICHUS;

3) BJIAACHUC YMCHUWAMU BBIABUIaTh THIIOTC3bI HA OCHOBEC 3HAHUM O COCTaBC, CTPOCHUU
BEIIIECTBA M OCHOBHBIX XMMHUYECKHX 3aKOHaX, MPOBEPATh MX HKCIEPUMEHTAIBbHO, POpMyIupys
eI UCCIICIOBAHMS;

4) BnajeHHE METOJIaMH CaMOCTOSATENBHOTO IUIAHUPOBAHUS U MPOBEAECHUS XUMHUYECKUX
AKCIIEPUMEHTOB C COOJIOZICHUEM TpaBUII O€30MacHOM pabOThI ¢ BEIIECTBAMHU U JTAOOPATOPHBIM
o0opynoBaHueM; c(hOpMUPOBAHHOCTb YMEHHM OINUCAHMS, aHaIM3a U OLEHKU JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yiIbTara;

5) chopMUPOBAaHHOCTb YMEHHMH NPOTHO3MPOBATH, AHAIM3UPOBATH M OLEHUBATh C
MO3UIUI  HKOJIOIMYECKON O€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEeKa, CB3aHHOMU C repepaboTKON BEIECTB.

OcBoenue coaep:xkanus npeavera YIIB.10 Xumus oGecnnedyuBaeT 10CTHKEHUE
00YYAKIIUMHUCS CJACAYIOIUX Pe3yJbTATOB pPeain3aluy NPOorpaMMbl BOCIIUTAHUS

JIP3) Cobmomaromuii HOpMBbI IPaBONOPSKA, CIIETYIOLIHIA HieanaM IPaskIaHCKOTO
oOmiecTBa, obecrieueHust 6€30MacHOCTH, MpaB U cBOOO rpaxaaH Poccun. JlosuibHbIH K
YCTaHOBKAM U IPOSIBJICHUSM IpeACTaBUTeNEH CYOKYIbTYp, OTINYAIOIIUN UX OT TPy C
JACCTPYKTUBHBIM H JICBUAHTHBIM ITOBCACHUCM. HeMOHCT‘pI/Ipy}OHH/Iﬁ HEIIPUATHUE U
HpeIyIPEKIAIONINIA COIIMAIBHO OITACHOE TIOBEJICHUE OKPYKAFOIIHX.

JIP 9) Cobmroaromuii ¥ poraralIupyOIIHi MpaBwiia 3I0pPOBOTO U 0€3011aCHOTO
o0pasa XKHU3HH, CIOPTa; IPEAYIPEK AN JTHOO0 MPEOI0ICBAIOIIHNIA 3aBUCUMOCTH OT aJIKOTOJIS,
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TabaKa, ICUXOAKTUBHBIX BEIIECTB, a3apPTHHIX UTp U T.1. COXpaHSIONIHHA ICUXO0I0THYECKYIO
YCTOMUYMBOCTb B CUTYaTUBHO CJIOKHBIX WA CTPEMUTEIHHO MEHSIFOLIUXCSI CUTYaLUSX.

JIP 10) 3aboTsmuiics o 3amuTe OKpYKarolei cpepl, COOCTBEHHON U Uy Ou
0€30MacHOCTH, B TOM YHCIIE U(PPOBOA.

2. CTPYKTYPA U COJAEPXKXAHUE IIPEJIMETA
YIIB.10 XUMUA

2.1. O6bem npeamMeTa, BUABI YUeOHOIH padoThI

Bujn yueOHoii padoThI O0BbeM yacoB

MaxkcumajibHast yuedHasi HAarpy3Ka 185

CamocrosTenbHas padoTa (ke 6on1ee 20%)

Oobsi3aTenbHas yueOHast Harpy3Ka

B TOM YHCJIC:

TEOPETUYECKOE 00YyUCHHUE 95
nabopaTopHble 3aHATHS (€CIIH MPEAYCMOTPEHO) 18
MPaKTUIECKAE 3aHIATUS (€CITH MPEIYCMOTPEHO) 70

KypcoBas pabota (IIpoeKT) (ecIH MpeIyCMOTPEHO)

KOHTPOJIbHAs paboTa 2

Camocmosmenvhas paboma (Mmoavko 015l pabouux npoepamm

IIpomexxyTouHas aTTecTAlMsA NPOBOAUTCA B popme dK3ameHa




2.2. TemaTnuyeckuii JiaH u cogep:xanue mnpeamera YIIB.10 Xumus

Yposensn Oo0bem yacos YV Kon JIP
HaunmeHoBaHue ConepaxaHue y4eGHOTro MaTepuaJja, 1a60paTopHbie padoThl U MPAKTHYECKHe OCBOCHUS peaju3anuu
pa3neioB, TeM 3aHATHS, CAMOCTOSATEIbHAsA padoTa 00y4yaromuxcs. NPOrpaMMbI
BOCIIMTAHUS
1 2 3 4 5
Pazpen I. OO0mas u HeopraHu4eckasi XUMHs. 90
Tema 1.1 Conep:xanue yueOHOIro MaTepuaJa YpoBeHb 8
OcHoBHBIC OCBOCHHS
MOHATHUS U OcHoBHble NOHATUA xuMHuH. BemectBo. Atom. Morekyna. XUMHYECKHHA 2 2 JIP 11, JIP 14MP 3, | JIP 3
3aKOHBI XHMHHU anemeHT. Amnotrponus. [Ipoctble U cnoxHble BemiecTBa. KadecTBEHHBIH U YV P2,VVIKIL,
KOJIMYECTBEHHBII COCTaB  BEHICCTB. XHMHYECKHE 3HAKH ©  (HOPMYJIHL. P2
OTHOCHUTENBHBIC AaTOMHas W MOJICKYJIsApHas Macchl. KosmuecTBO BelecTsa.
BanentHocTh. BasleHTHBIE BO3MOKHOCTH 2TOMOB.
OcCHOBHbIE 3aKOHbI XMMHMH.. 3aKOH COXpPaHEHHMs MacChl BELIECTB. 3aKOH 2 2 JIP 11, JIP 14 MP 5, | JIP 3
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJIAPHOM CTPYKTYphl. 3akoH ABOrajpo u YYA P2 VYV KI,
CJIEIICTBUS UX HETO. I1P2
PacuerHble 3ajaun Ha HAXOKJECHUE OTHOCUTEIBHON MOJIEKYJIIPHOM MaccChl,
OINpeie]IeHHe MacCOBOI JOTM XMMHYECKHX 3J€MEHTOB B CJIO)KHOM BEILIECTBE.
[pakruyeckoe 3anaTue 1 Xumudeckue GopMyITsl U pacdeThl IO HAM. 3 2 JIP 7, MP 2, MP 9, JP 3
YV P4, YYIK2,
YYOQIT1, TIP3
[pakTuyeckoe 3aHaTHE 2 PacyeTsl M0 XUMUYECKAM YPaBHEHUSIM 3 2 JIP 7, MP 2, MP 9, JP 3
YYAPA4, YV K2,
YYAIT1,11P 3
Tema 1.2 Copep:xanue yuyeOHOr0 MaTepHaJa YpoBeHs 10
Iepuoanueckuii OCBOCHMS
3aKOH U Hepuonnuecknii 3axkon .M. MenpaeneeBa. Otkpeitue .M. MenneneeBbim 2 2 JIP 11, JIP 14 MP 3, | JIP 3
NepruoauvecKas [Mepmommaeckoro 3akoHa. [lepmommdeckuii 3akoH B ¢opmymupoBke [[.U. MP 9, YV P2,
cucremMa Menneneena. YYAKL VYO 114,
XMMHYECKHX [Nepuoanyeckas Tabyinia XUMHYECKUX 3JIEMEHTOB — Tpaduueckoe O0ToOpakeHHe I1P2
snementoB JILH. | mepuoaudeckoro 3akoHa. CTpyKTypa MEepHOIUUYECKOi TaOIMIbl: TTepHOIbl (MaJbie
MenpeineeBa u u OoJpIne), TPYMITHI (TIIaBHAS M TOOOYHAS).
CTpoeHHe aToMa. Ctpoenne aToma u nepuoaudeckuii 3axkon .M. MenaeneeBa. ATOM — CIIOKHAs 2 2 JIP 11, JIP 14 MP 3, | JIP 3

gactuna. Sapo (IPOTOHBI W HEUTPOHBI) M IMEKTPOHHas obosouka. M30TOmBI
CrpoeHre »SIEKTPOHHBIX OOOJIOYEK aTOMOB JJIEMEHTOB MaJbIX IEPHOJIOB.
Oco0eHHOCTH CTPOCHHS DIJIEKTPOHHBIX 000JOYEK aTOMOB 3JEMEHTOB OOJBIITUX
neproI0B (IIepeXoJHbIX dNieMeHTOB). [ToHsaTHe 06 opOutansx. s-, p- u d-OpGuranu.
DJeKTpOHHBIE KOHPHUTI'YPAIIMH aTOMOB XHMHYECKHX DJIEMEHTOB.

VY P2,VYVIKI,
IP2




IpakTnyeckoe 3aHsaTHEe 3 XapaKTepHUCTUKA XUMHUECKUX dJIEMEHTOB 3 2 JIP 7, MP 2, MP 9, JIP 3
YYIAP4, YYOK2,
YYAII1,TIP 3
IIpakTHyeckoe 3aHaTHe 4 CoCTaBICHHE JNIEKTPOHHBIX (OPMYT U rpaduieckux 3 2 JIP 7, MP 2, MP 9, JIP 3
CXEM aTOMOB U VYV P4, VVIK2,
YYAII1,1IP 3
HOHOB XUMHYCCKHX DJIEMEHTOB.
IIpakTnyeckoe 3aHsaTHE S. MopenupoBaHue MNEPHOANYECKONH  TaOIMIBI 3 2 JIP 7, MP 2, MP 9, JIP3
3JIEMEHTOB. YYA P4, YYIK2,
YYAII1,TIP 3
Tema 1.3 Copep:xaHue yuedOHOro MaTepuaJia YposeHs 12
CrpoeHnue OCBOEHHS
BeLleCTBA Honnas xummuveckasi cBs3b. KaTHOHBI, UX 00pa3oBaHHE U3 aTOMOB B Pe3yJIbTaTe 2 2 JIP 11, JIP 14, MP 9, | JIP 3, JIP 9, JIP 10
mporiecca OKHUCICHU. AHHOHBL, X 00pa30BaHHE M3 aTOMOB B pe3yJIbTaTe IMpoIecca YYAPT7, YV KA4,
BOCCTaHOBJICHUS. VIOHHAs CBA3b, KaK CBSI3b MEX/y KATUOHAMU U aHUOHAMH 33 CUET VYV I114,11P2
ANEKTPOCTATHIECKOTO TpHUTsDKeHUs. Kiaccmpukamnus MOHOB: MO COCTaBy, 3HAKY
3apsna, HaJUudio THApPATHOW 000yiouku. VOHHBIE KpHUCTAUIMYECKUE PEIISTKH.
CBoiicTBa BEIIECTB ¢ HOHHBIM TUIIOM KPUCTAIIIMYECKON PEIIeTKH.
KoBajieHTHasi XuMH4YecKas CBsI3b. MeXxaHu3M 00pa30BaHUs KOBAJIEHTHOW CBSI3U 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
(OOMEHHBIN ¥ JOHOPHO-AKIIENITOPHBIN). DNEKTPOOTPHUIIATEILHOCTh. KOBaJICHTHBIC MPO9, YV P2,
MOJISIPHAs U HemosipHas cBsi3u. KpaTHOCTh KOBaJICHTHOM CBSI3U. MoOJIeKyJIsIpHbIE U YV K4, YYIII4,
ATOMHBIE KpUCTAINIMUYEeCKUe perieTku. CBONCTBA BEILECTB C MOJEKYJSPHBIMU U IP 1
ATOMHBIMH KPUCTAJUTHICCKAMH PEIISCTKAMH.
Mertanauyeckass cBfi3b. MeTauinyeckass KpHUCTajlIMyeckass pelieTka | 2 2 JIP 11, JIP 14,MP 3, JIP 3, JIP 9, JIP 10
METaJUTMIeCKasl XUMHIecKas CBsI3b. Du3ndeckre CBOMCTBA METAJIOB. MP9, VVIP2,
YYAKIL, YVIII4,
IP 2
Bonopoanas cBsi3b. 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
TBepmoe, KUIKOE W ra3000pa3HOe COCTOSHHS BeriecTB. Ilepexoj BeliecTsa u3 MPO9, YV P2,
OJTHOTO arperaTHoro cocTosiHus B Apyroe. Bogopoanas YYAKL, YYII14,
CBSI3b. ITP 2
IMpakTnyeckoe 3aHsTHE 6 PereHre NOHHBIX yYpaBHEHUN 3 2 JIP7, MP 2, MP 9, JIP 3
YYA P4, VYIK2,
YVAII1,11P 3
IpakTnyeckoe 3ausiTue 7 THUIBI XUMUYECKUX CBSI3EH 3 2 JIP7,MP 2, MP 9, JIP 3
YYAP4, VYOK2,
YVOAII1,11P 3
Tema 1.4 Coaep:xanue yueOHOro MaTepuasa Yposensn 6
Boaa. 0CBOCHMSA




ArperatHsble Bona. PacrBopbl. PacrBopenme. Boma kak pactBopurens. PacTtBopumocTh 2 2 JIP 11, JIP 14MP 3, | JIP 3,JIP 9, JIP 10
COCTOSIHUSA BelleCcTB.  HachllieHHBIE,  HEHACBIICHHBIC,  IEPECHILICHHBIE  PACTBOPBL MP 9, YV PS5,
BelleCTB. 3aBHCHMOCTh PACTBOPHMOCTH Ta30B, JKHAKOCTEH W TBEPABIX BEIIECTB OT VVIKIL, YYAIIS5,
PacTBoOpHI. pa3nugHBIX GaKTOPOB. MeTOIBI ONpecHEHHS BOAbI. (Ppru3ndeckue, XUMUIECKHUE) P 3
ArperatHple COCTOSIHMSI BEHIECTB W WX B3aUMHBIC IIepexonasl. AMopdHOe
COCTOSTHHE BEIIECTBA M MaTEPHAJIOB.
IpakTuyeckoe 3anATHe 8 PemieHue pacdeTHBIX 3a7ad HA  IPUTOTOBJICHUE 3 2 JIP 7, MP 2, MP 9, JIP 3
PacTBOpOB. YYAP4, YYIAK2,
YYAIIL,1IP 3
JlaGopaTopHoe 3ansiTue 1 3 2 JP7,MP2, MP2, |JIP3
IIpurorosineHue pacTBopa 3aJaHHOU KOHLCHTPALUU. YV PS5, YVIK2,
YYAII1,10P 4,
Tema 1.5 Copep:xaHue yueOHOro MaTepuaJia YpoBeHb 2
JucnepcHbie OCBOCHUS
CHCTEMBI. HucnepcHast ¢a3za W JUCHEpCHOHHAs cpefa. THIBl JUCIEPCHBIX CHCTEM. 2 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
HUcrunnble I'pybonucnepcusie cuctemsl. Komtonaasle cucteMsl. VICTUHHBIE pacTBOPHI. MP 9, YV P2,
PacTBOpBI. YYOAKIL, VYIOILS,
I1P 2
Tema 1.6 Coneprxkanue yaeOHOTO MaTepHuania YpoBeHb 4
Teopus OCBOCHHS
JJIEKTPOJUTHYECK | DIIEKTPOIUTHICCKAS JTUCCOITHAITHS. DNEKTPOIUTHI U HEDJIEKTPOJIUTBHI. 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
oii JUCCOHAIINH DNEKTPOIUTHYECKAS IUCCOLHAIHS. MexaHU3MBI 3NEKTPOIUTUIECKON MP9, VVI P2,
JUCCOLMAIMU JUIsl BELIECTB C pA3IMYHBIMU THUIIAMH XHMHYECKOH CBS3H. YVIKIL, YYAI14,
I'uapaTupoBaHHBIE W HETHAPATHPOBAaHHBIE HOHBL. CTEMEHb 3JIEKTPOIUTHYECKOH IP 2
auccorpanyy. CuibHble U ciabble ANeKTpoinThl. OCHOBHBIE MOJIOXKEHUSI TEOPHU
ANEKTPOIUTHUECKOH  Juccoranni. KHCIOTBI, OCHOBaHMS M COJM  Kak
SJIEKTPOJIHTHL
IIpakTuyeckoe 3aHsiTHe 9 Pemenne ypaBHEHUH OJIEKTPOIUTHYECKOM 3 2 JIP7, MP 2, MP 9, JIP 3, JIP 9, JIP 10
JIUCCOITHAIIAH. YYA P4, YYIK2,
YYOQIT1, TIP3
Tema 1.7 Copep:xaHue yueOHOIro MaTepuaJa YpoBeHb 10
XumMHuueckue OCBOEHUS
peakuuu Kuaccudukanuss XxumMuvecKux peakuuid. Peakunu coequHeHMs, pa3ilOKEHUs, 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
3amMerneHus, oOMeHa. Kartamutmueckue peaknmu. OOpaTUMble W HEOOpaTHMEIC MP9, YVIIP6,
peakiuu. ['OMOreHHBIE U TETEPOreHHBIE peaKUUH. OK30TEPMUYECKHE U YYOAKIL, YYAIIS5,
SHJIOTEPMHYECKHE  peakuuu. TemoBo 3PQPeKT XUMHYECKHX  peaKIui. P 2
TepMoxumMHuUecKHe ypaBHEHHUSL. .
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peaxkumu. CreneHb OKHCJICHHUS. 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10

Oxucnurens W BOCCTaHOBIEHHE. BoccraHoBuTenb U OKuCIeHHE. Merton
IEKTPOHHOTO  OamaHca Ul COCTAaBIECHUS  yPaBHEHMH  OKHCIUTEIbHO-
BOCCTAHOBHTEJIEHBIX PEAKITHH.

MP 9, VYJIP2,
VYKL, VY4,
TP 2




IIpakTnuyeckoe 3ansgTue 10 CocraBieHue ypaBHEHUHl OKUCIUTENBHO — 3 2 JIP7,MP 2, MP9, | JIP3,JIP9,JIP 10
BOCCTaHOBUTEJIbHBIX peaKL Ui YV P4, YVIK2,
YYAIILIIPS
CkopocTh XUMHYeCKHX peakuui. [ToHATHE O CKOPOCTH XMMHYECKHX DPEaKIHH. 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
3aBHCHMOCTh CKOPOCTH XUMHUYECKUX PEaKINi OT pa3iIHIHBIX (PaKTOPOB: IMPUPOJIBI MP 9, YV P2,
pearupymomux BeUIeCTB, HUX KOHLEHTpAalMM, TEMIEpaTypbl, IOBEPXHOCTU YYOAKIL, YV 114,
CONPUKOCHOBEHMSI U MCIOJIb30BAHUS KaTaJIu3aTOPOB. IP 2
OOpaTtuMocTh XuMMHYecKHX peakuuil. OOpaTuMble W HEOOpaTHUMBIE PEaKIHM. 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
XUMIYECKOe PAaBHOBECHE H CIIOCOOBI €T0 CMEIICHHS MP9, VVIP2,
YYIAKI1, VYOI 4,
I1P 2
KontposnHas padora 3 2 JIP5,YYA K3, VYV | JIP 3
LYV P2,
Tema 1.8 Copep:xaHue yueOHOTro MaTepuaJa YpoBeHb 12
Kaaccuduxanus OCBOCHUS
Heopranuveckux | Kucaorel m mx cBoiictBa. KuCIOTBI Kak 3JEKTPOJIMTHI, UX KJIACCH(PHUKAIHUS IO 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
COCIMHEHMH M UX | pa3jMYHbIM NpU3HAKaM. XHUMHYECKAE CBOMCTBA KHCJIOT B CBETe TEOPUHU MP 9, YV P2,
CBOJiCTBa 3JEKTPOIIUTUIECKOM IUCCOLAIIAH. OcobeHHoCTH B3aUMOJEUCTBUSA YYAKIL, YYIII5,
KOHIICHTPUPOBAaHHOH CEpHOH M a30THOH KUCIOT ¢ MeTalutaMi. OCHOBHEIE CITOCOOBI P 2
TIOJTY4EHHS KUCIIOTHI.
Comn m ux cpoiictBa. Conu Kak 3nekTposnutThl. Coilu cpeiHue, KHCIblE H 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
OCHOBHBIE. XWUMHUYECKH CBOHCTBAa CONICH B CBETE TEOPUH SJICKTPOIUTHICCKOI MPO9, VYV P2,
nucconnarnuy. CriocoOsl morydeHus coieid. ['mapomnms coeit. YVIKIL, YYOI14,
I1P 2
OcHoBanus 1 uX cBoiicTBa. OCHOBaHUS KaK JJICKTPOJIUTHI, UX KIACCU(PHUKAIIHS 10 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
pa3IuYHBIM IpU3HAKaM. XHMMHUYECKUE CBOMCTBA OCHOBAHMM B CBETE€ TEOpUU MP 9, YV P2,
BJIEKTPOJINTUYECKOW — Juccolanuu. PasnokeHue HepacTBOPUMBIX B BOJIE YYAKIL, YYII14,
ocHoBaHUN. OCHOBHBIE CIIOCOOBI MTOJIYIE€HUsI OCHOBAHUH. I1P 2
Oxcuasl M ux cpoiicrBa. ConeoOpasyroliye U Hecoleo0pa3yoouye OKCHIBI. 2 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
OcHOBHBIE, aMQOTEPHBIE U KUCIOTHBIE OKCHJBI. 3aBUCHMOCTh XapakTepa OKCHIA MPO9, YV P2,
OT CTETEeHH OKHCICHHS OO0pa3ymoliero ero Meraia. XHUMHYECKHE CBOHCTBA YYAKL, YYII14,
okcuoB. [Tosryuenue okcuioB I1P 2
Ipakrnyeckoe 3anaTue 11 CocraBneHue ypaBHEHUH THAPOIN3a CONEN 3 2 JIP7,MP 2, MP9, | JIP3
YV P4, YVIK2,
YYAII1,1IP 4
JlaGopaTopHoe 3ansiTHe 2 llcnbiTaHUe pacTBOPOB UHIUKATOPAMH. 3 2 JIP7,MP 2, MP2, | JIP3
YVYIAP7,YVIK3,
YYAIIL, TP 4,
Tema 1.9 Copep:xanue yue0HOro MaTepuaJa YposeHs 10
MeTtanibl OCBOCHHS

10




Metamibl. OCOOCHHOCTH CTPOCHHUS ATOMOB U KPUCTAILUIOB. DH3MUYECKUE CBOWCTBA 2 JIP 11, JIP 14 MP 5, | JIP 3, JIP 9, JIP 10
MetawioB. Kiaccudukauus MeTauioB 1O Pa3IMYHBIM IIPH3HAKaM. XHMHYECKHE MP 9, YV] P 6,
CBOWMCTBA METAUIOB. OJEKTPOXUMHYCCKHUA psA  HANPSHKCHUH  METaJUIOB. YYOAKIL, YV 114,
MertammoTepmusi. Ip 2
OO0mme  cnocoObl  TONydeHHs  MeTauioB. [loHATHE O  METaJUTypIHu.
[Mupomertamnyprus, THAPOMETAIUIYPTHS U AJIeKTpoMeTauTyprus. CIlaBeI YepHBIE H
I[BETHEIE.
[pakTuyeckoe 3anaTHe 12 OOmue cBolicTBa MeTaJIOB. B3auMopeiicTBue 3 JP7,MP2, MP9, | JIP3
METAJJIOB C paCTBOPaMU KUCIIOT U COJIEH. YYAP4, YYIAK2,
YYAII1, 1P 4
IIpakTnuyeckoe 3ansitue 13 OneMeHTBI- MeTauIbl TJaBHBIX MOATPYII 3 JIP7,MP2, MP9, | JIP3
nepuoaunudeckoil cucremsl J[.M1.Menneneena YYAP4, YYIOK2,
YYAII2,1IP 4
IIpakTHyeckoe 3ansaTue 14 OneMeHThI- MeTayIbl MOOOYHBIX MOATPYII 3 JP7,MP2, MP9, | JIP3
nepuoaudeckoit cucrems! J.M.Menneneena YYAP4, YYOK2,
YYAII1,11P 4
IIpakTnyeckoe 3ausTHe 15 KauecTBeHHbIE peakiliy Ha KATHOHBI 3 JP7,MP2, MP9, | JIP3
YVOAP4, YYOK2,
YVAII1,11P 3
Tema 1.10 Coaep:xkanue yueOHOro MaTepuaJa YpoBeHs
Hemetannsl OCBOCHHS
OcoOeHHOCTH CTPOEHHsI aTOMOB. HeMeTassl — MpoCThIe BemecTBa. 3aBUCHMOCTh 2 JIP 11, JIP 14 MP 5, | JIP 3, JIP 9, JIP 10
CBOMCTB TajJoOreHoB OT HMX mnojoxeHus B llepuoanyeckoil cucreme. MP9, YV P 6,
OkuCIHUTENbHBIE U BOCCTAHOBUTELHBIE CBOWCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT YVIKIL, YYOI14,
HX IOJIOXKEHUS B PALY DIEKTPOOTPULIATEILHOCTH. ITP 2
IpakTuuyeckoe 3ansTue 16 P-snemeHTs! V rpynmbl NepHOAMYECKON CHCTEMBI 3 JP7,MP2, MP9, | JIP3
A .Menaeneesa (Iloarpynma azora) YYAP4, YYOK2,
YYOQIT1,1IP 3
IpakTuuyeckoe 3ansaTue 17 P-anementsr |V rpynmsl meproguueckoil CHCTEMBI 3 JP7,MP2, MP9, | JIP3
A .Mengeneesa (Ilogrpynmna yrieponaa) YYAP4, YYOK2,
YYOQIT1, TIP3
IpakTnueckoe 3ausiTue 18 KauecTBeHHbIe peakiiud Ha aHUOHBI 3 JIP5,MP2, MP9, | JIP3
YV P4, YYIK2,
YVAII1,11P 3
Tema 1.11 Copep:xanue yue0HOro MaTepuaJia YposeHs
Xumus B ObITY OCBOCHHS
Boga. Yucrsamue u moromue cpencrsa. I[1IJIK BpenHbix Bemiects 2 JIP 4, JIP 5,JIP 9, JIP | JIP 3, JIP 9, JIP 10

13, MP 4, MP 7,
VVYIP6, VYIKI,
VYJII5, TP 5
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IIpakTnueckoe 3ausiTue 19 Pemenuii pacyeTHbIX 3a1a4 3 2 JIP7,MP2, MP9, | JIP3
YV P4, YVIK2,
YYAITL1, TIP3
Tema 1.12 | O6o6menne 3HaHUH 10 00MIel 1 HEOPraHMYECKOW XUMUHI 2 2 JIP 4, JIP 5,JIP 9,JIP | JIP 3
O0600u1eHue 13, MP 4, MP 5,MP
3HAHUH MO 00MlIei 7, YYIAP3, YV
U HEOPraHMu4ecKou K1, YYOAITI2,TIP 5
XHMHH
Paszgen 2 Opranuyeckast XUMHSA 95
Tema 2.1 Copep:xaHue yuedOHOro MaTepuaJia YpoBeHb 7
OcHoBHbIE OCBOEHUS
MOHSTHS | [Ipeamer opranumuveckoii Xumun. Teopusi CTPOEHHsi OPraHHYECKHX 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
OpPraHu4ecKoi COeIMHEHHii. MP9, VVIP2,
XUMHH W TEOPUSL | [Tnyponnple, HMCKYCCTBEHHBIE M CHHTETHYECKHE OPTaHMYECKHE —BEIIECTBA. VY K1, YY1 4,
CTpoeHus CpaBHeHHE OpTraHUYECKHUX BEIECTB ¢ HEOPTraHUIECKUMU. IP 1
OpraHvecKux BanentHocTh. XUMHUECKOE CTPOCHHE KaK TMOPAIOK COEJUHEHHUS aTOMOB B
COETMHEHNH MOJIEKYJIBI TIO BaJIEHTHOCTH.
OCHOBHBIE ITOJIOKEHUS TEOPHH XUMHUeckoro crpoeHus A.byrieposa. zomepus u
n30Mephl. XUMU9IecKre GOPMYIBI H MOJEITH MOJIEKYJI B OPraHMIECKOW XUMUH.
Knaccuukamuss BemecTB IO CTPOCHHIO YTIIEPOJHOTO CKeJleTa W HAIHIHIO
(YHKOIMOHANBHEIX Tpymm. [omomorn m romomnorms. Havama HOMEHKIATYpHI
IUPAC.
Tema 2.2 Coaep:xanue yueOHOro MaTepuasa YposBensn 4
IIpenenbuble 0CBOCHUS
yIJ1eBO10POABI AJIKaHBI: TOMOJIOTHYECKHUH PSJI, ©30MEPHS 1 HOMEHKJIAaTypa aJKaHOB. X UMHUYCCKHUE 2 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
CBOMCTBa alKaHOB (MeTaHa, JTaHAa): TOpPEHUE, 3aMelIeHHe, paslioKeHHe, MPO9, YV P2,
nerugpupoBanue. [[puMeHeHne anKaHOB Ha OCHOBE CBOMCTB. YYAKL, YYII14,
[uxionapaduHsl I1P 2
IpakTuuyeckoe 3anHaTHe 20 M3omepuss W HOMEHKIAaTypa MpeleNbHBIX 3 2 JP7,MP 2, MP9, | JIP 10
YIJIEBOJIOPOJIOB YYAP4, YYOK2,
YYAII1L, TIPS
Tema 2.3 Coaep:xanue yue0HOT0 MaTepuasa Yposenn 16
Henpenenbhble 0CBOCHUS
YIJ1€BOOPOABLI AJIKeHBbI. JTHIICH, €ro MOJXy4YeHUe (ICTUIPUPOBAHUEM STaHa, JACMOIUMEepHU3aInei 2 2 JIP 11, JIP 14,MP 3, | JIP 10
nojvdTWiIeHa). ['omomormueckuit psij, HM30MEpHs, HOMEHKIATypa aJIKEHOB. MP 9, YV P2,
XUMUYECKHEe  CBOMCTBa  JTHJICHA: TOpEHMUE, KaueCTBEHHbBIE  PEaKLHH VYVYIKI1, YYAI14,
(obecuBeunBanre OPOMHON BOJBI M PACTBOpa I€pMaHraHaTa Kajiwus), THApaTaIs, Ip 2
noaumepu3anusi. [IpumMeHeHne STHIeHa HA OCHOBE CBOMCTB.
Ipakrnyeckoe 3anaTHe 21 M30Mepusa 1 HOMEHKIIATypa aJIKEHOB 3 2 JIP7,MP 2, MP9, | JIP 10

VYIIP 4, VY K2,
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VYIILL, P 5

JlaGopaTopHoe 3ansitne 3 IlonydeHue MeTaHa U 3TUJIEHA U U3yUCHHE CBOMCTB 3 JIP 7, MP 2, MP 2, | JIP 10
YYAP7,VYV] K3,
YYAML IIP 5
JduenoBbie yriesopopoabl [loHsATHE O AMEHaX Kak YriaeBOLOPOAAX C JBYMS 2 JIP 11, JIP 14 MP 3, | JIP 10
IBOWHBIMU CBsI3AMHU. ColpspKeHHBIE THeHBl. XIMUYeCKHe cBoicTBa Oyranuena-1,3 MP9, VYOI P2,
U W30IpeHa: obecuBednBaHWE OpPOMHON BOABI M IIOJMMEpPH3AIUS B KAYIyKH. YYOAKIL, YV 114,
HarypanbHblil U cUHTEeTHYECKHE KaydyKH. Pe3una. IP 2
[pakTuyeckoe 3anaTHe 22 PemeHne pacyeTHHIX 3a1a9 3 JIP7,MP2, MP2, |JIP 10
YYAP7,YV] K3,
YYAMLIIP 5
IIpakTnuyeckoe 3ansitue 23 M3omepus W  HOMEHKJIATypa  JUCHOBBIX 3 JIP7,MP 2, MP 9, | JIP 10
YIJIEBOJIOPOJOB YYAP4, YYOK2,
YYOQII1,1IP 5
AJkuHbl.  AneTtwieH.  XUMHYECKHME ~ CBOWCTBAa  aleTWIEHA:  TOpPEHHue, 2 JIP 11, JIP 14 MP 3, | JIP 10
oOecIiBeunBaHUE OPOMHOM BOJIbI, MPUCOCANHCHHUE XJIOPOBOAOPOIa U THUAPATALIUS. MPO9, YV P2,
[IpumeHenne aneTusieHa Ha OCHOBE CBOHCTB. MeXkiaccoBasi H30MEpHsl C YYAKL, YYII14,
aJIKaIMCHaMU. I1P 2
IIpakTnueckoe 3anaTHe 24 V3omepus 1 HOMEHKJIATYpa aJIKHHOB 3 JP7,MP2, MP9, | JIP3
YYAPA4, VY] K2,
YYAIT1,1IP S
Tema 2.4 Coaep:xkanue yueOHOro MaTepuaJa Yposensn
ApomaTuyeckue 0CBOEHUS
yriaesoaopoabl | Apensl. ben3on. XuMmmudeckne cBoiicTBa OeH30Ja: TOPEHHE, PEaKIMU 3aMEIICHUS 2 JIP 11, JIP 14,MP 3, | JIP 9, JIP 10
€ro roMoJioru (ramorenuposanue, HUTpoBaHue). [[pumeHeHne O€H3071a HA OCHOBE CBOMCTB. MP 9, YV P2,
YYAK4, YV 114,
I1P 2
I'omonorun 6ensona. M3omepus u HoMmeHknatypa. CsoiictBa. Ilomydenue u 2 JIP 11, JIP 14,MP 3, | JIP 9, JIP 10
NIPUMEHEHHUE. MP9, VVIIP2,
YV K4, YYII4,
I1P 2
IIpakTuuyeckoe 3aHaTHe 25 M3oMmepus W HOMEHKIATypa  apOMaTHYECKHX 3 JIP 7, MP 2, MP 9, | JIP 3
YIJIEBOJIOPOJIOB YYI P 4, YV K2,
YYAITL,1IP S
Tema 2.5 Copep:xanue yue0HOro MaTepuaJia Yposensn
IIpupoannbie O0CBOCHUHA
MCTOYHUKH [Ipupoanslii ra3: cocraB, NPUMEHEHHE B KaU€CTBE TOILIMBA. 2 JIP 5, JIP 14,MP 3, JIP 3, JIP 9, JIP 10
YIJ1€BOA0POJI0B Hedts. Cocras n nepepadotka Hedru. [leperonka nedru. Hedrenpoaykrsl. Kpekunr MP 9, YV P2,
HedTenpoykToB. KaMeHHbIH yroib. YYIOAKIL, VYAIIS5,
I1P 2
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IIpakTHyeckoe 3ansitme 26 XuMUs YIJIEBOJOPOIHOIO CHIPbS M MOs Oynymias 3 2 JIP 7, MP 2, MP 9, | JIP 3, JIP 9, JIP 10
npodeccus YV P 4, VY] K2,
YYAIILIIPS
Tema 2.6 Copep:xaHue yuedOHOro MaTepuaJia YpoBens 10
CnupThl 4 O0CBOEHUS
henosnt IIpenenbHbie 0qHOATOMHBIE cCIUPTHI. [lomydenne sTaHOIa OPOKEHUEM TIFOKO3BI 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
U TUApaTanueil sTuieHa. | mapokcwibHas Tpynna Kak GpyHKunoHamsHas. [loHsaTHe MPO9, VYV PS5S,
0 IpelNeNbHBIX OJHOATOMHBIX CHUpPTaX. XHMHUYECKHE CBOWCTBA JTaHOJA: VVIK4, YYOI14,
B3aMMOJICHCTBHE C HaTpueM, o0Opa30BaHHE TPOCTHIX W CIOXKHBIX 3(HUPOB, Ip 2
OKHCIICHHE B anpierui. [IpuMeHeHHe 3TaHOIA Ha OCHOBE CBOMCTB. AJIKOTOJIHU3M,
€ro NMOCJEeACTBYUS U NpeaynpexICHHE.
MHoroaroMHble CcHUpThl. [JIHIEPUH Kak MPEACTaBUTEIb MHOTOATOMHBIX 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
cnuptoB. KadecTBeHHass peakluss Ha MHOTOaTOMHbIE cHUpPTHL. lIpumeHeHue MP 9, YV PS5,
TJIMIEpUHA. YYIAK4, VVII14,
I1P 2
®enonbl. Ousnyeckre M XUMHYCCKHE CBOWCTBa (eHona. B3auMmHOe BiIMsHEE 2 2 JIP 11, JIP 14 MP 3, | JIP 3,JIP 9, JIP 10
aTOMOB B MOJICKYyJie (P)CHOJIA: B3aUMOJICHCTBHE C TUAPOKCUIOM HATPHS U a30THOM MPO9, YV P2,
kuciotoi. [IprMeHeHme (eHoTa Ha OCHOBE CBOMCTB. YYAKL VYO 114,
I1P 2
JlaGopaTtopnoe 3anmatue 4  CBolicTBa cnupToB. I3ydeHHme pacTBOPHUMOCTH 3 2 JIP7,MP 2, MP 2, | JIP9,JIP 10
CIIUPTOB B BOJIE€, OKUCJIEHUE CIIMPTOB PA3JIMYHOIO CTPOEHHSI XPOMOBOM CMECHIO YYAP7, VYOK3,
YYAMLIIP 5
IIpakTHyeckoe 3anaTHE 27 V30MepHsa 1 HOMEHKIATypa CIUPTOB U (DEHOJIOB 3 2 JIP 7, MP 2, MP 9, | JIP 3
YYA P 4, YY]I K2,
YYOQII1,1IP 5
Tema 2.7 Copep:xaHue yueOHOTro MaTepuaJa YpoBensn 6
Aabaernabl u OCBOEHUS
KETOHBI Auabaeruabl. Keronbl. [lonstre 06 anpaeruaax u .KeToHaxX. AJbAETHIHAS TPYIINa 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
Kak (QyHKnuOHanbHas. DopManbaerdg ¥ €ro CBOMCTBA: OKHCICHHE B MP 9, YV P4,
COOTBETCTBYIOILIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIMWA CIUPT. YYAKL, YYII14,
[TomyyeHne anbaerHAOB W KETOHOB OKHCJIEHHEM COOTBETCTBYIOIIMX CITMPTOB. Ip 2
[Tpumenenne Gopmaibiernia Ha OCHOBE €ro CBOHCTB.
JlaGopartopHoe 3ansitue 5 . OKUCIIeHNE CIIMPTA B aJIbJETU] 3 2 JIP7,MP2, MP2, | JIP3
YYAP7, YV K3,
YYAI1,1IPS,
IpakTnyeckoe 3anaTHe 28 1130MepHsa U HOMEHKIIATypa albJETHOB U KETOHOB 3 2 JIP 7, MP 2, MP 9, | JIP 3
YV P 4, VY] K2,
YYAITL, 1P S
Tema 2.8 Copep:xanue yue0HOro MaTepuaJa Yposensn 6
KapOoHoBbIe O0CBOCHHHA
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KHCJIOTHI Kap6onoBbie kuciaorbl. [lonstue o kapOOHOBBIX KucioTaX. KapOokcuiibHas 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
rpymnna Kak (yHKIHOHAIbHAsA. | OMOJIOTHYECKHH PsiAl IPEENbHBIX OJJHOOCHOBHBIX MP 9, YV P 3,
KapOOHOBBIX KHCIHOT. [lorydeHne kKapOOHOBBIX KHCIOT OKHCICHHEM albIeTHIOB. YYOAKIL, YV 114,
XUMIYECKHEe CBOWCTBA YKCYCHOH KHCIOTHI: OOIIHME CBOMCTBa ¢ MHHEPAaIHHBIMHU Ip 2
KHCJIOTaMH U peakuus stepudukanyy. [IpuMeHeHne yKeyCHOW KUCIOTH Ha OCHOBE
CBOMCTB. Bricine KxupHble KUCIOThI HA NPUMEPE MaJbMUTUHOBON M CTEAPUHOBOM
JlaGopaTtopnoe 3ansaTHe 6 IlomydeHnme yKCycHO# KHCIOTHL PacTBOpHMOCTB 3 JIP7,MP 2, MP 2, | JIP 3,JIP 9,JIP 10
KapOOHOBBIX KHCJIOT B BoZie. B3anMmoieiicTBHe YKCYCHOM KHUCIIOTHI ¢ METaJUIAMHU YVYAP7, VYIOK3,
YYAII1,1IP 5,
IIpakTuyeckoe 3ansTHe 29 CocraBicHHE CTPYKTYPHBIX (OPMyT KapOOHOBBIX 3 JP7,MP 2, MP9, |JIP3
KHUCIIOT YYAPS, VYYOK2,
YYAIT1,11P 3
Tema 2.9 Conep:xkanue yueOHOT0 MaTepuasa YpoBensn
Cao:xubie 3¢pupbl OCBOCHUS
U KU PBI Cnoxuble 3pupbl W :KMpbl. [lomydyeHHe CIOXHBIX 3(QHUPOB peakiuen 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
stepudukanuu. CoxHbIe 3PHUPHI B IPUPOJIE, UX 3HaYCHHUE. [IpMEHEHUE CII0KHBIX MP 9, YV P2,
3(HUpPOB HA OCHOBE CBOWCTB. YYIKIL, YYIOII5,
Kuper xak cmoxHble 3¢upbl. Kimaccupukamms >xupoB. XUMHYECKHE CBOWCTBA P 2
KHUPOB: THUAPOJIU3 WM THIAPUPOBAHHWE >KUAKHX >XHUPOB. [IprMeHEHHWE >XHMPOB Ha
OCHOBE CBOICTB. MbLia.
JladopaTopHoe 3ansitue 7 CBOMCTBa )KUpPOB 3 JIP7,MP 2, MP 2, | JIP 3,JIP 9, JIP 10
YYAP7, YV K3,
YYAII1, 1P 7
Tema 2.10 Coaep:xkanue yueOHOro MaTepuaJa YposBensn
Yriaesoasl. O0CBOCHUS
Monocaxapuabl. YTJIEBOABI, WX KiIacCUpUKaAIUA: MOHOcaxapuabl (TIHOKO3a, 2 JIP 11, JIP 14, MP 3, | JIP 3, JIP 9, JIP 10
(bpykTO32a), MTUcaxapuabl (caxapo3a) U HoJaucaxapu sl (KpaxMai U [eJUTI0JI03a). MP 9, YV P 6,
I'mroK03a — BEMIECTBO C ABOMCTBEHHOM (DYHKIMEH — abIeTHIOCIHPT. XUMHUUCCKUE YYAKL, YYIIILS,
CBOMCTBA TUIIOKO3BI: OKHCJICHHE B TJIIOKOHOBYIO KHCIOTY, BOCCTAHOBJICHHE B Ip 2
copbur, criuproBoe OpoxxeHue. [IpuMeHeHne TITI0K036I Ha OCHOBE CBOWCTB.
3HaueHHe YIieBOIOB B JKUBOHM MPUPOJE U KU3HM uyesoBeka. [oHsATHE O peakiusx
MTOJIMKOHJICHCAIIH M THPOJIN3a Ha MPHMEpe B3aHMOIIPEBPAIEHHUIl: TIII0K03a —>
TIoJIMCaxapu.
Jducaxapuasl 1 nojaucaxapuibl. (caxapo3a, KpaxmaJ HeJUII0J1032a) 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
[Monyuenwue, pusnueckne U XMMHUYECKHE CBOWCTBA, IIPUMEHEHHE. MP 9, YV P2,
YV KL, VY114,
I1P 2
JlabopaTopHoe 3ansitue 8 CBoiicTBa yrieBoJoB. B3aumonelcTBUE IIIOKO3HI C 3 JIP7,MP 2, MP2, | JIP3,JIP9,JIP 10

THPOKCHIOM MEJTH, PEAKIIHs «CepedpsHOro «3epkaay JlefcTBHe aMMHUAYHOTO
pacTBopa okcuia cepedpa Ha caxaposy.

VVAP7, VYIK3,
VYL, TIP 5,
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IpakTnueckoe 3ausiTue 30 Yriesoasl. Pemenue 3anay. 3 2 JIP7,MP2, MP9, | JIP3
YV PS5, YVIK2,
YYAIIL,IIP 3
Tema 2.11 Copep:xaHue y4edOHOTro MaTepHaJa YpoBens 14
A3oTcoaep:kauine OCBOEHHSI
OpraHM4ecKkue Hutpocoenunenusi. CtpoeHne W cHnocoObl TOIXYYeHUS HUTPOCOSAWHCHHH. 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
BellecTBa CBoiicTBa HUTPOCOCIHMHEHHIA. MP9, VVIP2,
YYIAKIL, VY114,
I1P 2
Amunbl. [Toratne 00 amuHax. Anm¢paTHdecKue aMUHBI, MX Kiaccupukamus u 2 2 JIP 14,MP 3, MP 3, | JIP 3, JIP 9, JIP 10
HOMEHKJaTypa. AHWINH, KaK OopraHudeckoe ocHoBaHue. [lomyueHue aHuWnIMHA U3 YV P2 YVVYIKI,
HUTpOoOeH301a. [IprMeHeHe aHNIMHA Ha OCHOBE CBOWCTB. YV I14,1IP 2
AMMHOKHUCIOTBL. AMHHOKUCIOTHI Kak aMmdoTepHble AU YHKIIMOHAIHHBIC 2 2 JIP 14,MP 3, MP 9, | JIP 3,JIP 9, JIP 10
OpraHuyYecKue COeIMHEHUSI. Xumuueckre CBONCTBa aMUHOKHCJIOT: YV P6,YYIKI,
B3aMMOJICHiCTBME CO IIEJIOYaMH, KHUCIOTaMH M JApPyr C JAPYyroM (peaxius YV I14,1IP 2
nojukoHAeHcaru). [lenTunHas cBA3b M HodMIenTHARl.  [IpumeHeHue
aMUHOKHCJIOT Ha OCHOBE CBOMCTB.
Benxu. benku B npupone. [lepBudnast, BropudHas, TPETUUHAS CTPYKTYPBI OEIIKOB. 2 2 JIP 11, JIP 14MP 9, | JIP 3,JIP 9, JIP 10
Xumudeckne CBOWCTBAa OENMKOB: TOpEHHUE, NCHATypalus, THAPOJIH3, LBETHBIC MP9, VVIIP7,
peaxmmn. bronorndyeckre GyHKINN OSIKOB. YYAKL, VYO 114,
I1P 2
JlaGoparopHoe 3ansitne 9 L[BeTHBIC peakuny Ha Oenku. JleHaTypanus Oenka. 3 2 JIP7,MP2, MP2, | JIP3
YYAP7, YV K3,
YYAII1,10PS,
IpakTnueckoe  3ausTue 31 CocraBneHne  CTPYKTYpHBIX  (opMyl 3 2 JIP7,MP2, MP9, | JIP3
A30TCOJIEPIKAIINX OPTAHUYECKUX BEIECTB YYAPS, YYOK2,
YYOQIT1,1IP 3
HyxkiaeunoBsble kuciaorsl. JIHK, PHK 2 2 JIP 11, JIP 14, MP 5, | JIP 3, JIP 9, JIP 10
MP 9, YV P2,
YYOAKIL, VYIOII5,
I1P 2
Tema 2.12 Copep:xaHue yueOHOIro MaTepuaJa YpoBensn 6
IHoaumepsl OCBOEHUS
Hoaumepsl. benku u mommcaxapuapl Kak OHOITOTUMEPHI. 2 2 JIP 11, JIP 14MP 7, | JIP 3,JIP 9,JIP 10
IMnactmaccel.  IlomydeHue — momMMeEpoOB — peakuued  HOMMMEpHU3aluud U MPO9, YV] P 6,
MOJUKOHJEHCAMU. TepMOIJIacTUYHble M  TEPMOPEAKTHBHBIE  IJIACTMACCHI. YV KL, VY114,
[IpeacraBuTenu niuacTMacc. Ip 2
Bosnokna, ux wiaccugukanus. ITomydenne BosmokoH. OTAenbHBIE NPEICTaBUTENN
XMMHYECKHUX BOJOKOH.
IIpakTnueckoe 3ausitue 32 BosokHa. [Inactmaccht 3 2 JIP7,MP 2, MP 9, JIP 3, JIP 9, JIP 10

VY] P4, VYIK2,
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YYAII2,TIP 5
Tema 2.13 Conep:xanue yueOHOro MaTepHuaJa YpoBeHb 8
XUMHuSI ¥ KH3Hb. O0CBOEHMS
Xumus 1 opranu3m yenoneka. JKupwl. YrieBoasl. benku. Butamunsl. [lummessie 3 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
00aBKH MP9, VVIAPS,
VYV K4, YYOI12,
IP 1
IIpakTuuyeckoe 3ansitne 33 O3zHakOMJIEHWE C KOJUICKIMEH ymoOpeHWid u 3 2 JIP 7, MP 2, MP 9, JIP 3, JIP 9, JIP 10
MIECTHIIN/IOB, JICKAPCTBEHHBIX CPEACTB, CPEICTB OBITOBOH XUMUH VYV P4, VVIK2,
YYAII1,1IP 5
IIpakTnyeckoe 3ausiTue 34 ['eHeTHUECKAas CBSI3b OPIraHUYECKUX COSTUHEHUN 3 2 JIP7,MP 2, MP 9, JIP 3
YYA P4, YYIK2,
YYIOQIT1,TIP 5
IpakTnueckoe 3ausitue 35 PemeHue 3a7ad Ha HaxOXACHHE MOJEKYISPHON 3 2 JIP7, MP 2, MP 9, JIP 3
(opMyJIBI BELIECTB YV P4, YYIK2,
YYIOIT1,TIP 5
Tema 2.14 O0001EeHne 3HAHUI 0 XUMHH 3 1 JIP 4, JIP 5,JIP 9, JIP | JIP 3, JIP 9, JIP 10
O0001eHne 13, MP 4, MP5, MP
3HAHUH 0 XUMHUH 7, YYIOP3 VYV
K1, YYOAITL1,IIP5
Bcero 185

Ilo kasicootl meme onucvigaemcs cooepicanue yuedHo2o mamepuana (8 OUOAKMUYECKUx eOUHUYAX), HAUMEHOBAHUSL HEOOX0OUMbBIX 1AOOPAMOPHBIX
pabom, npakmu4eckux U UHbIX 3aHAMUL, 8 MOM YUCLe KOHMPOIbHbIX pabom, a makKdce memMamura camoCmosmenbHol pabomol. YposeHv ocgoeHus
NPOCMABNAEMCs HANPOMUE OUOAKMUUECKUX eOUHUY (ommeueHo 08yms 36e300ukamu). Ecau npedycmompenuvl kypcogvle npoekmul (pabomuwl) no
oucyuniutne, npugooumcs ux memamuxa. Odvem 4acoe onpeodensiemcs no Kaxcoou no3uyuu cmoaoya 3 (ommedeHo 36e3004KOlL).

Jna xapakmepucmuku ypoensa 0ce0eHus yuedH020 Mamepuana ucnoib3yiomca ciedyloujue 0003HaueHus:
1 — o3HaxkomumenwvHwiil (60cnpoussederue uHpopmayuu, y3Hagarue (pacnosnasanue), 0oOvIACHeHue paree U3y4eHHbIX 00beKmos, C8OUCMS U M.N.);
2 — penpoOYyKmMusHblil (8bINOJHEHUE 0esIMEeNTbHOCMU N0 00PA3YY, UHCMPYKYUU ULU NOO PYKOBOOCBOM,);

3 — npodykmugHwlii (camocmosnmenvHoe NIAGHUPOBAHUE U BbINOJIHEHUe 0esiIMelbHOCMU, peulerie nPodIeMHbIX 3a0al,).
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3. YCJIOBUSA PEAJIN3ALINU ITPOT'PAMMBI
3.1. Mamepuanvno-mexuuueckoe odecneuenue

Peanuzamus nporpaMmel IpeArnoiaracT HaIM4ue yueOHoro kabnuera « EcTeCTBEHHOHAYYHBIX
IUCIUTILIINHY.

O6opynoBanue yaeOHOro kKabuHeTa U paboynx MecT KabuHeTa:

- IOCAJJOYHBIE MECTA M0 YUCITY CTYAECHTOB,

- pabouee MecTo mpernogaBaTes,

- pabouas 10CKa,

nepuoanueckas cucrema . . Menzeneesa;

KOMIUIEKT Y4eOHO-HAaIISIIHBIX TOCOOUit: « Mozenu aTOMOB AJIs COCTAaBICHUSI MOJIENe MOJIEKYII CO
CTEPIKHIMU Y,

TaOJIMLIBI U TUTAKAThI;

KOJUTEKIIHS 00pa3iioB HePTH U HE(HTENPOIYKTOB, KOJIIEKIUs «KaMeHHBIN Yyroiab ¥ MPOTyKIUs
KOKCOXHMMHYECKOI0 MMPOU3BOJACTBa»; Kosuiekus «llnactmaccsny; « MuHepasibl ¥ TOPHBIE TOPOIBIY;
«YyryH u cTanby; «MeTaiuisl u crutaBbly; «HedTs 1 mpoayKThl nepepadoTkny; « TommmBoy;
«Bonokna;

TexHuveckue cpencTpa 00yueHus:

- MyJIbTUMEIUUHBIN IPOEKTOP,

- kommieroTep ASUS,

- 9KpaH,

- naTepakTuBHas gocka SMART.

3.2. Hugpopmayuonnoe ovecneuenue 00yuenusn

Ilepeuens ucnonvzyemoix yuednvix uzoanuii, Hnmepnem-pecypcos, 00noinumenbHoi
Jaumepamypul

OcHOBHBIC MCTOYHHKH .

1.I'abpuansn O.C., Octpoymona E.E., Octpoymos WN.I'., Cnagkos C.A. Xumus 1 npodeccuid u
CHelHaTbHOCTEN €CTeCTBEHHO-HAyYHOTr0 Npouiis: y4el. Ui CTy. YUpeKAeHU cpea. mpod.
obpazosanusi / O.C.I'abpuassia, E.E. Octpoymosa, N.I'. OctpoymoB, C.A.Cnaakos; moj penakiueit
O.C.I'abpuansna, — 4-e u3a., crep. M : Uznarenbckuil neHTp «Akagemus».,2018 - 400c. | SBN 978-5-
4468-6572-7
2. T'a6puansan O.C., OctpoymoBa E.E., OctpoymoB N.T'., CnankoB C.A. Xumus: NpakTUKyM

yue0. mocoOue Juist CTy. yupexaenuid cpel. npod. oopazoBanus / O.C.I'aGpuoisn, E.E.

OctpoymoBa, 1.I". OctpoymoB, C.A.Cnaakos; non penakuueit O.C.I'abpusnsna, — 6-e u3.,

ctep. M : U3marensckuit ieHTp «Akanemus»., 2017 - 304c. ISBN 978-5-4468-4807-2

JlonoJHUTeIbHbIE HCTOYHHKH:

3. Tabpuansn O.C., OctpoymoB U.I'. EctecTtBo3Hanue. Xumus: y4eO. sl CTY. YUPEKICHUN
cpen.npod. oopazoBanust/ O.C. 'abpuaisia, U.I.OctpoymoB — M.: U3gaTenbckuii EHTp «AKaaeMUs»
2018.-240c. ISBN 978-5-4468-6501-7
DJIEeKTPOHHbIE pecypchl:

4. BecnnaTHas >JeKTpoHHAs 6uOiIMoTeka oHnaiiH "EquHoe OkHO JocTyma K 00pa3oBaTeIbHbIM
pecypcam. [Dnekrponnslii pecypc] — Pexxum pocrtyma: http://window.edu.ru/

cBoboaHbIN — (3.06.2021).

5. @enepanbHbIi IEHTp HHGOPMAIIMOHHO - 00pa3oBaTelbHBIX pecypcoB (DPLIOP) [DnexkTpoHHBII
pecypc] — Pexxum nocryma http://fcior.edu.ru/

cBoOoaHbIi — (3.06.2021).
6.9bC "lOpaiiT Pexxum nocryna: https://biblio-online.ru/
cBoOoaHbIi — (3.06.2021).
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4 XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU OBYYAIOIIIUXCSA

Copep:xanue o0y4enus (pasaesabl

XapaKTepnchca OCHOBHBIX BUI0B J1€AITCJIbHOCTH

DopMBbI M METOABI

NPOrpaMmbi) o0yyarommxcsi (Ha ypoBHe y4eOHBbIX AeliCTBHI- OLICHKH
NpeAMETHBIX)
Tema 1.1 Ocnoguvle nonamus u JlaBaTb ompeneneHUe U ONEPUPOBATh XUMHYECKHMH
TecTupoBaHue;

3AKOHbL Xumuu

TIOHATUAMHU XUMHU

@opMynupoBaTh  3aKOHBI COXPAaHEHUs] MacChl BEIIECTB U
MIOCTOSIHCTBA COCTaBa BEIIECTB. YCTAaHOBKA IPUYUHHO-
CIEJCTBEHHON CBA3M MEXJAY COAEp)KaHHEM STHX 3aKOHOB U
HalMCaHueM XUMHYECKUX (OPMYJ U ypaBHEHUH.

Okcrpecc-ompoc.

[IpakTuueckoe 3anaTue
1,2

JaBaTh  oOmpeneNicHHsT W OINEPHPOBATh  XUMHUYCCKUMHU
MOHATUSMU
Tema 1.2 Ilepuoouueckuii 3aKon u
JlaBaTh ONpeJieNIeHUsT U OlepupoBaTb  xumuueckumu | TectupoBaHue;
nepuoouyecKkas cucmema
MOHSITUSMH

XUMUYECKUX INEMEHM 08
J.U.Menoeneeea. u cmpoenue
amoma.

VcTaHOBIMBaTh 3aBHCHMOCTH CBOMCTB XMMHYECKHX BCIICCTB
OT CTPOCHHUA  ATOMOB 06p8.3y}0H.[I/IX X XHUMHYCCKHUX
OJICMCHTOB. XapaKTepI/ICTI/IKa BaKHCHUIIIMX TUIIOB XUMHUUICCKHUX
CBSI3¢H M OTHOCHTEIHbHOCTH 3TOM THIIOJIOTHH.

VYcTaHaBIMBATE JBONIONHOHHYIO CYIIHOCTH MEHIEIEeEeBCKOM
U COBpPEMEHHOW (OPMYIMPOBOK IEPUOJUYECKOTO 3aKOHA
O MenneneeBa. OOBsICHEHHE  (QHU3HUYCCKOTO  CMBICTA
CHUMBOJIMKHU nepuom/meCKoﬁ Ta6J'II/IIILI XUMHNYCCKUX
snementoB [[.M.MenneneeBa (HOMEpPOB dJIEMEHTa, MEPHOJA,
TPYMIBI) U YCTAHOBKA IPUYUHHO-CIICCTBEHHON CBA3HM MEXIY
CTPOEHUEM aTOMa M 3aKOHOMEPHOCTSAMU M3MEHEHHsI CBOMCTB
9JIEMEHTOB W 00pa30BaHHBIX MMM BEIIECTB B MEpUOIAX H

rpymmax.

DKcnpecc-ompoc.

[IpakTHueckoe 3aHsATHE
34,5

Tema 1.3
Cmpoenue geuwjecmaa.

VcTaHaBnuBaTh 3aBUCHMOCTH CBOMCTB XMMHYECKHX BEIICCTB
OT CTPOCHHUSA  ATOMOB O6p33yIOH.[I/IX X XHMHYCCKHUX
OJICMCHTOB. XapaKTepI/ICTI/IKa BaKHCHUIIIMX TUIIOB XUMHUICCKHUX
CBSI3€H U OTHOCHTEIBHOCTH 3TOH THIIOJIOTHH.

YcraHaBnuBaTh 3aBUCUMOCTb MECKIY KaueCTBEHHOH |
KOJIMYECTBEHHOM CTOpOHaMHU XUMHUYCCKHUX O6’BCKTOB n
nporeccoB. PellleHre pacyeTHBIX 3aJad 10 XUMHYECKUM
(dbopmysiaM U ypaBHEHUSIM

TecTupoBaHue;
DKcnpecc-omnpoc.

[pakTrdeckoe 3aHsTHE 6,
7

Tema 1.4 Booa. Azpecammuvie

HaBate  ompeneneHust W omepupoBaTth  xumuueckumu | [IpoBepounas paboTa;
COCMOAHUA 6€U{ECINE.
TIOHSITHSAMH
Pacmeopui TectupoBanue;
DKcnpecc-omnpoc.
[IpakTuyeckoe 3ansarue §,
nabopaTtopHoe 3aHsATHEe 1
Tema 1.5
OOBsICHATD XMUMHUYECKHE SIBICHMSA, Npoucxoqimmx B | TectupoBaHue;
Hucnepcuvie cucmemol. Ucmunnvle
IIpUpoJie, OBITY M HA IIPOM3BOICTBE.
pacmeopoi Dkcnpecc-omnpoc.

Tema 1. 6 Teopusn
9/1eKMPOIUMUYECKOU QUCCOUUauuu

VcTaHaBnuBaTh 3aBUCHMOCTh CBOMCTB XHMHUYECKHX BCIICCTB
OT CTPOCHHSA ATOMOB 06pa3y1011114x X XHMHYCCKUX

TectupoBanue;
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OJICMCHTOB.

DopMynupoBaTh OCHOBHBIC MOJIOKECHUS TEOpUU
SJIEKTPOJIUTUYECKON AUCCOLMALIMM U XapAaKTEPUCTHKA B CBETE
9TOM TEOPHHM CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCJIMHEHU I

DKcHpecc-omnpoc;

IIpaxTuyeckoe 3ansTue 9

Tema 1.7
Xumuueckue peaxuyuu

JaBaTe  ompeneleHUs U ONEPUPOBATH  XUMUYECKUMU
HNOHATUIMHU

Hcnonb3oBatsb B yueOHOH u  mpodeccrnoHanbHOU
JEATEIbHOCTH ~ XUMHMYECKHME TEPMHHBI U CHMBOJHKY.

OTpakaTh XHUMHYECKHE NPOIECCHl C TOMOIIBIO ypaBHEHMI
XUMHUUYECKUX pEeaKLUi

OOBSICHATD 3aBHCHUMOCTh CKOPOCTH XMMHUYCCKOH pEakInu U

MOJIOKEHUS ~XUMHYECKOTO paBHOBECHS OT  Pa3IMYHBIX
(akTopoB

VYcraHaBiaMBaTh ~ 3aBUCHMOCTh MEXAY KaueCTBEHHOH U
KOJIMYECTBEHHOW CTOPOHAMH XHMHYECKUX OOBEKTOB U

nporeccoB. PellleHre pacUeTHBIX 3a7ad M0 XUMHYECKUM
(dbopMysaM U ypaBHECHUSIM

KrnaccudunupoBath BemiecTBa M MPOLECCH ¢ TOYKH 3PEHHUS
OKHCIIeHUs-BoccTaHOBIEeHUsA.  CocTaBieHHe  ypaBHEHHIl
PEaKIHii C MOMOIIBIO METO/Ia AIEKTPOHHOTO OaaHca.

[IpoBepounas pabora;
Tectuposanue;
DKcnpecc-omnpoc.

[Ipaktraeckoe 3amsrue 10

Tema 1.8. Knaccugpurkayusa

HeopzanuvecKkux COeOUuHeHUuUu u ux

ceoucmea

JlaBaThb
TTOHSATHSIMHI

OIIpCACJICHHUA U OIICPUPOBATH XUMHYCCKUMHU

TecTupoBaHue;
DKcnpecc-omnpoc.

IIpaktuueckoe 3anaruel 1,
nabopaTopHOE 3aHATHE 2

Tema 1.9 Memannwt

XapakTepu3oBaTh COCTaB, CTPOCHHE, CBOWCTB, MOJTYYCHHS U
npuMeHeHns BaxHeWmmx wmetawioB (IA w II A rpymm,
aJIIOMHUHUS, JKelle3a, a B €CTECTBEHHO-HAy4YHOM INpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COCAMHEHUI.

ITpoBepounas pabora;
TecTupoBaHue;

DKcnpecc-onpoc.
[IpakTryeckoe 3aHATHE
12-15

Tema 1.10 Hememanut

HaBaTte  ompeneneHust W omnepupoBaTtsh  xumuueckumu | [IpoBepounas paboTa;

MOHATUSAMH
TectupoBanue;
DKcnpecc-onpoc.
[Ipaktuueckoe 3anaruel 6-
18

Tema 1.11. Xumus ¢ o6vtmy
OOBsICHATD XMUMHUYECKHE sBIEHWsA, npoucxomammx B | [IpoBepounas pabora;
npupone, ObITy W Ha mpomsBoacTBe. OmnpeneneHne

BO3MOKHOCTEH TMPOTEKAHUS XUMHYECKHX IPEBpAIlCHUA B
pa3nuyHbIX ycnoBusx. CoONroeHre MpaBHil IKOJOTHYCCKU
IPaMOTHOT'O TIOBEACHUS B OKPYIKAIOIIEH cpee.

OHCHI/IBaTB BIIUSAHUEC XUMHNYECKOT'O 3arpA3HCHUA
OKPYIKAIOIIECH CPeIbl Ha OPraHU3M YeJI0BEKa U JPYTHE )KUBbIC
opranu3mbl. CobmioieHre mpaBuil 6€30MacHOro OOpaIeHus ¢
TOPIOYMMHU ©W TOKCHYHBIMH BEIIECTBAMU, J'[a60paT0pHBIM
000pyIOBaHUEM.

TecTupoBaHue;
Okcmpecc-omnpoc.

IIpakTnyeckoe 3anarue 19

Tema 2.1

OcHo6Hble NOHAMUA opzanuuea(oﬂ

,HaBaTB OIpCACIICHHUA U OIEPUPOBATH XUMHWYCCKUMHU

[TpoBepounas pabora;
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XUMuu u meopus CmpoeHus
opeanuvecKux coeouneHull

TIOHATUAMH

(DopMmepOBan, OCHOBHEIC IOJIOXKCHU A TeOpUn
XUMHUYECKOIo  CTPOCHUA  OPraHUYCCKHUX COC,Z[I/IHCHI/II\/'I u
XapaKTEepuCTHUKa B CBCTEC 3TOM TCOpUU CBOMCTB OCHOBHBIX
KJIaCCOB OPTaHUYCCKUX COCIUHEHUM

IIpoBoauts CaMOCTOSITEJIBHBIM  TOMCK  XHMHUYECKOM
WHPOPMALIUK C WCIOJNB30BAHHEM PAa3JIMYHBIX HCTOYHHKOB
(HaygHO-TIOMYJISIPHBIX W3JaHWHA, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcos MHTEpHETA).

Tema 2.2
IIpedenvrvie y2neeodopoovt

JlaBaTpb XAMHYICCKUMH

TIOHATUAMH

OIIPEAEIECHNsI W OIEPHPOBAThH

VYcTaHaBIMBaTh 3aBUCHMOCTH CBOWCTB XHUMHYECKUX BELIECCTB
OT CTPOGHHS AaTOMOB OOpa3ylOIMNUX WX XUMHYECKHX
2JIEMEHTOB. XapaKTepUCTUKA BaXKHEHUIINX TUIIOB XUMHUECKUX
cBsA3el M OTHOCUTENBHOCTHU 3TOM THIIONOTUU.

HasplBaTe  M3ydeHHBIE BELIECTBA 110 TPUBUAIBHON WU
MEXAYHAapOAHOH HOMEHKIIAType U OTPaKEHUE COCTaBa 3TUX
COCMHEHUI! C MTOMOIBIO XUMUYECKHX (DOPMYIL.

IIpaktuueckoe 3anarue 20

[IpoBepounas paboTa;

Tema 2.3
Henpeodenvuvie y2neeo0opoowt

[aBarb
TTOHATUSAMHI

OIIpCACIICHUA U OINCPUPOBATH XUMHWYCCKUMHU

VcTaHaBnuBaTh 3aBHCHMOCTH CBOMCTB XMMHYECKHX BCIICCTB
OT CTPOCHHUA  ATOMOB 06pa3y}011_[1/1x X XHMHYCCKHUX
OJICMCHTOB. XapaKTepI/ICTI/IKa BaKHEUININX TUIIOB XMMHUYECKUX
CBSI3¢H M OTHOCHTEIHbHOCTH 3TOH THIIOJIOTHH.

HasBartb W3y4YCHHBIE BEIeCTBA MO TPUBUAJIBHOW WIIU
MEXJIyHapOJHONH HOMEHKJIATYpEe W OTpa)KEHUE COCTaBa 3TUX
COCTUHEHHUH C TIOMOIIBI0 XUMHUCCKUX (HOPMYITL.

IIpoBenuth CaMOCTOSITEJIbHBIA ~ TMOUCK  XUMHWYECKOU
HHPOPMAIUK C HUCIOJB30BAHUEM PA3JIMYHBIX HCTOYHHKOB
(Hay4IHO-TIOMYJISIPHBIX M3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UHTEpHETA).

IIpoBepounas paboTa;
TecTupoBaHue;
DKcnpecc-omnpoc.

[IpakTHyeckoe 3aHsTHE
21-24

JlabopatopHoe 3aHsTHE 3

Tema 2.4
Apomamuueckue y2nee000poovl u
ezo zomonozu

XapaKTepI/ISOBaTB COCTaB, CTPOCHUEC, CBOﬁCTBa, MOJIy4yeHUs U
MIPUMCEHCHUA BaKHEHUIIINX KIIACCOB YrieBoaopoaoB (aJ'IKaHOB,
IIUKJIOAJIKaHOB, aJIKCHOB, AJIKMHOB, apeHOB) U uX Hambolee
3HAYUMBIX B HapOHHOXOSﬂﬁCTBeHHOM IJIaHE HpC,Z[CTaBI/ITeJ'Ief/'I.

TecTupoBaHue;
DKcnpecc-ompoc.

[Ipaktuueckoe 3ansarue 25

Tema 2.5
TecTupoBaHue;
Ilpupoonsie ucmounuku
271€6000p0008 [IpoBoauth CaMOCTOSITENIBHBI ~ HOMCK ~ XMMHYECKOH | DKcmpecc-ompoc.
HHPOPMALIMK C HCIOJNB30BAHHEM PAa3JIMYHBIX HCTOYHHKOB
N [IpakTryeckoe 3anaTue 26

(Hay4HO-TIOMYISIPHBIX M3[aHMH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MaTepHETA).

Tema 2.6

Cnupmot u ghenonnl

Has3Banuve wu3y4eHHBIX BELIECTB 10 TPUBUAIBHON WU
MEXIyHapOJHOH HOMEHKJIATYpE W OTpa)K€HHUE COCTaBa 3TUX
COEIMHEHUH C MTOMOIILI0 XUMHUYECKHUX (GOPMYIL.

IIpoBepouHas paboTa;
DKcnpecc-omnpoc.

[IpaxTryeckoe 3ansTne 27
naboparopHoe 3aHsaTHE 4

Tema 2.7
Anvoecuowvt u kemonuvt

YMmenue JaBaTb ONPEACICHUEC U ONIEPUPOBATE XHUMHUYCCKUMHU
IIOHATHUAMHU

Amnajornysas XapaKTepucCTuKa BaXKHEHIIIMX HpeIlCTaBI/ITCJ'ICf/'I
APYrux KJIaCCOB OPraHUYCCKUX COCﬂHHCHHﬁI METaHOJa H
9TaHOJIa, CJIOXKHBIX 3(1)I/IpOB, JKUPOB, MbUI, aJbACTHUI0B

[IpakTrueckoe 3ansTue 28
nabopaTtopHoe 3aHATHE 5

TectupoBanue;

Okcmpecc-ompoc.

21




(bopManbpaeruIoB W aleTAIbIETHIa), KETOHOB (areTroHa),
KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIOTBI, JUIS €CTECTBCHHO-
HAYyYHOro mNpoQWIs TPEACTABUTENCH APYyrUX  KIIACCOB
KHCJIOT),  MOHOcaxapujaoB  (TJIFOKO3BI),  JHCaXapHJOB
(caxapo3bl), moymMcaxapuzoB (Kpaxmalia U ICJUTEOJIO3HI),
AQHWJIMHA, AaMHUHOKHCIOT, OCIIKOB, HCKYCCTBCHHBIX U
CHUHTETUYECKUX BOJIOKOH, Kay4dyKOB, MJIaCTMACC

Tema 2.8
Kapoonoevie kucnomuoi

AHaNOruyHas XapakTepUCTHKAa Ba)KHEHWIINX IpenCTaBUTENEH
JIPYTUX KIJIACCOB OPTaHWYECKHX COCAMHEHHH: MeTaHOola H
9TaHONIA, CIOXHBIX 3(HUPOB, KHUPOB, MBUI, aJbACTHIOB
(popmanbprernoB W ameTanbIeTHAa), KETOHOB (ameToHa),
KapOOHOBBIX KHCIOT (YKCYCHOW KHCJOTHI, UII €CTECTBEHHO-
HAyYHOTO TPOMWIA TpEACTABUTENCH OPYyruxX KIIACcCOB
KHCJIOT),  MOHOcaxapujaoB  (TJIFOKO3BI),  JHCaXapHOB
(caxapo3bl), moymcaxapuzoB (Kpaxmaia U ICJUTEOJIO3HI),
AQHWJIMHA, AaMHUHOKHCIOT, OCIIKOB, WCKYCCTBCHHBIX W
CHUHTETUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

Ha3Banue wu3yueHHBIX BELIECTB 10 TPUBUAIBHON WIH
MEXIYHApOJHOW HOMEHKIJIAType U OTpPaKeHHE COCTaBa ITHUX
COCITUHEHUH ¢ IOMOIIBI0 XUMUUECKUX (POPMYIL.

[IpoBepounas paboTa;
Okcmpecc-ompoc.

[IpaxTrdeckoe 3ansTue 28
nabopaTopHOe 3aHATHE 6

Tema 2.9
Cnoscnvie 3¢ghupul u sncupol

AHanoruvHasi XapakTePUCTHKA BKHEHINUX MPEICTABUTENCH
JPYrUX KJIACCOB OPraHUYECKMX COCIUHEHHH: MeTaHola |
9TAaHONA, CIOXHBIX S(UPOB, KUPOB, MbBUL, AallbJACTUIOB
(popmanprernioB W ameTanbleTHAa), KETOHOB (ameToHa),
KapOOHOBBIX KUCIOT (YKCYCHOW KHCIOTBI, JUIsi €CTECTBEHHO-
HAydyHOro mpo(MiIs TNPEACTABUTENICH APYyrUX  KIIACCOB
KHCIIOT), MOHOCaXapuaoB (TmoKO3BI),  aUCcaxapuaoB
(caxapo3sbl), monucaxapuIoB (Kpaxmala U IEJUTIOJIO3bI),
AQHWJIMHA, AaMHUHOKHCIOT, OCJIKOB, WCKYCCTBEHHBIX W
CHHTETHYECKUX BOJIOKOH, KAyIyKOB, [IACTMACC

[IpoBoguth CaMOCTOSTEIbHBIM  IOHCK  XHMHYSCKOI
WHPOPMALIUK C HUCIOJIB30BAHUEM PAa3JIMYHBIX HMCTOYHHKOB
(Hay4HO-TIOMYISIPHBIX M3[aHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UHTEpHETA).

ITpoBepounas pabora;
TecTupoBaHue;

JlaboparopHoe 3aHsTHE 7

Tema 2.10 Yzeneeoow.

AHanorn4Hass XapakTepHCTHKa BaKHEHIINX MpeICcTaBUTENCH
JPYTUX KIIACCOB OPTaHWYECKHX COCAMHCHWH: METaHONa H
9TaHONIA, CIOXHBIX 3(HUPOB, KHUPOB, MBUI, albICTHIOB
(popmanbaeruoB W ameTaibAeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOW KHCJIOTHI, JJIsl €CTECTBEHHO-
HAydyHOro mpo(uiIs TPEACTABUTENACH APYrUX  KIIACCOB
KHCIIOT), MOHOCaXapHuoB (TmIOKO3BI),  aUCAaxXapuaIoB
(caxapo3sbpl), monucaxapuIoB (Kpaxmala U IEJUTIOJIO36I),
AQHWJIMHA, aMHUHOKHCIIOT, OCIIKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KAyIyKOB, IIACTMACC

[IpoBoauth CaMOCTOSITEJILHBIA ~ ITOMCK  XHMWYECKOM
HHPOPMALIUU C HUCIOJNB30BAHHEM PAa3JIMYHBIX HCTOYHHKOB
(Hay4HO-TIOMYJISIPHBIX M3[AHWIH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MaTEpHETA).

[TpoBepounas pabora;
TecTupoBaHue;

IIpaktuueckoe 3ansrue 30
nabopaTopHOe 3aHsATHE 8

Tema 2.11
A3omcooepicaujue opzanuueckue
eewecmea

AHaNOru4Has XapakTepUCTHKAa Ba)KHEHIIMX IIpeICTaBUTENEH
JpYI'uX KJIACCOB OPraHUMYECKUX COEIMHEHUMN: METaHoJa MU
9TaHOJNA, CIIOKHBIX J(PHUPOB, KUPOB, MBUI, albJECTHIOB
(bopManbpaeruIoB W aleTaNbIeTH/Ia), KETOHOB (areroHa),
KapOOHOBBIX KUCIOT (YKCYCHOW KHCJIOTHI, JJISi €CTECTBEHHO-
HAyYHOTO TPO(WIS TpPEACTABUTENeH APYruX KIIACCOB

[IpoBepounas paboTa;
TecTupoBaHue;

[IpaxTrgeckoe 3ansTue 31
nabopaTtopHoe 3aHsATHE 9
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KHCIIOT),  MOHOCAXapHuIoB (TMIOKO3BI),  IUCAaXapuIoB
(caxapo3bl), moymcaxapuZoB (Kpaxmalia U ICJUTFOJIO3HI),
AQHWJIMHA, AaMUHOKHCIIOT, OCIIKOB, HCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, KAYIYKOB, IIACTMACC

[TpoBoanTh CaMOCTOSITENIBHBI ~ TIOMCK ~ XUMHYECKOMH
HHGOPMAIUK C WCHOJIL30BAaHUEM pPAa3IMYHBIX HCTOYHUKOB
(HayYHO-TIONYJIIPHBIX M3IaHUH, KOMIBIOTEPHBIX 0a3 NaHHBIX,
pecypcos MHTEpHETA).

Tema 2.11 . ..
Honumenst XapakTepu3oBaTh ~ BaXXHEHINIMX NpeiacTaBuTenci: Oenkw, | TectuposaHme;
P HUCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOHA, KaydyKH,
18CTMACCEL [IpakTuueckoe 3anaTue
32-33
Tema 2.12

Xumus u sncu3ms.

IIpoBoguts CaMOCTOSITEJIBHBIM ~ IOWCK  XHMHUYECKOMH
WHPOPMALIUK C WCIONB30BAHHEM PAa3JIMYHBIX HCTOYHHKOB
(Hay4HO-TIOMYJISIPHBIX U3JIAHU, KOMIIBIOTCPHBIX 0a3 JaHHBIX,
pecypcos MurtepHeTa).

TecTupoBaHue;

[IpakTuueckoe 3anaTue
34-35

Tema 2.13 O606wenue 3nanuit no
xumuu

YMmenue JaBaTb ONPEACIICHUC U ONIEPUPOBATL XUMHNUYCCKUMHU
TIOHATUAMU

IIpoBepounas paboTa;
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