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PabGouass mporpamma JuCHMIUIMHBI paccMoTpeHa Ha [legarornmueckom
cogete [lemapramenta CIIO Muacckoro ¢ummana ®I'BOY BO «Yenl'V» u

pEeKOMEHI0BaHa K yTBepkaeHHIo (mpotokon 3acemanusi Ne 08 or 24 depans
2026 rona).

[Ipencenarens YueHoro cosera %/ / T. B. ManbkoBsa /
4

PaGouas mporpamma y4eOHOW IJUCHUIUIMHBI COCTABJIICHA C TMPUMEPHOMU
mporpaMMon  001Ie00pa3oBaTeIbHON y4eOHOH JUCIUIUIMHBI  «XUMHS» IS
npodeccuoHambHBIX 00pa30BaTeNbHBIX oOpranm3anuil (mpotokon Ne 3 ot 21
utois 2015 r., per. Homep periersuu 379, ot 23 utons 2015 r. ®I'AY «DHPO»),
C yTOUHEHMsIMHU, oJ00peHHbIMM HayuHo-meToanueckum coBetoM lleHTpa
nmpodeccuoHaIbHOTO0 00pa3oBanms U cucteMm kBanupuranuii OI'AY «DHUPO»
ITpoTokos Ne 3 ot 25 mas 2017 1.
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1. MacmopT nporpaMmsl y4eOHOH JUCHUINIIHMHBI
1.1. OO6nacth NpUMEHEHUS IPOTPaAMMBI

Pabouas mporpamma yudeOnoit aucruruinasl OYJ1b.07 Xumus sBisieTcs
YacThI0 OCHOBHOW mpodeccuoHanbHON 00pa3oBaTeIbHON TpPOrpaMMbl B
coorBeTcTBUHU ¢ PI'OC 1o cnenmansHocTH CIIO 38.02.06 ®uHAHCHI.

1.2. MecTo TUCHUIUIMHBI B CTPYKTYPE MPOrpaMMbl IOJATOTOBKHU CHEIHAIMCTOB
CPEIIHETrO 3BEHa

JlucuuriiHa sIBIsieTCS 00s3aTEIbHOM M BXOJIUT 00I1Ie00pa3oBaTeIbHbBIN
IUKJI.

1.3. llenmu u 3amaym OCBOCHUS YUEOHOU JTUCITUTIIIMHBI

Copnepxanue TporpaMMbl HaIlpaBJIE€HO Ha CIEAYIOIIME IEJIU OCBOSHUS
y4eOHOU TUCIMIUINHBI

- (opmupoBaHue y OOYy4YaIOIIMUXCS YMEHHUS OIICHUBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHMS JJIsI KJKJIOTO YEJIOBEKa;

- (opMupoBaHre y 00yYalOIMMXCS IIEJIOCTHOTO MPEICTABICHUS O
MUpPE M POJM XUMHU B CO3/IaHHUM COBPEMEHHON €CTECTBEHHOHAYYHOMU
KapTUHBI MHUPA; YMEHHUS OOBSICHATH OOBEKTHI M MPOIECCHl OKpPYXKAIOUIEH
JNEUCTBUTEIIBHOCTU: IPUPOAHOM, COLMAIBHOW, KYJIBTYPHOM, TEXHUYECKOU
Cpeabl, — UCIOJIb3Ysl JAJISl 3TOr0 XUMHYECKHUE 3HAHMUS;

- pa3BUTHE y OOYYAIONIMXCS YMEHHM pa3nuyaTh (PakThl U OICHKH,
CpPaBHUBATh OLIEHOYHBIE BBIBOJBI, BUAETh UX CBA3b C KPUTEPUSMH OLICHOK U
CBSI3b KPUTEPUEB C OMPENEIECHHON CHCTeMON IIEHHOCTEH, (opMyIupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO TIO3HIIHIO;

- mpuoOpeTeHNEe 00yYarIUMUCA OmbITa pa3HOoOpa3HoU
NEeATEeNIbHOCTH, MO3HAHUS U CaMOIMO3HAHMS; KIOUYEBBIX HABBIKOB, UMEIOIIUX
YHUBEpPCAJIbHOE 3HAYEHUE NI PA3JIUYHBIX BHUJIOB JIESITEIBbHOCTH (HABBIKOB
peuieHus MpoOJsieM, MPUHATHS PEIICHHM, MOUCKAa, aHaldu3a U 0o0paboTKu
uHpopMaly, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB  HM3MEpPEHH,
COTPYJAHUYECTBA, OE30MACHOTO OOpalleHusl ¢ BEIECTBAMU B MOBCEIHEBHOMU
KU3HH).

OcBoeHure cojiep)KaHusl YIeOHON AUCHMIUTUHBI 00€CIeUrnBaeT JOCTHKCHHUE

CTYAEHTAMU CIEAYIOIIMNX PE3YJIbTATOB:
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JIUUHOCMHBIX .

— YYyBCTBO TOpPAOCTH M YBaXEHUA K HCTOPUU M JOCTHKECHUSAM
OTEUYECTBEHHOM XMMHMYECKOM HAyKW; XUMHUYECKHM TIPAMOTHOE TIOBEIECHUE B
npodeccCUOHAIbHON NESITENbHOCTH U B OBITY MpU OOpAIlleHUH C XUMUYECKUMU
BEILECTBAMU, MAaTEpUAIIAMH U TIPOLIECCAMMU;

— TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3oBaHMS U TOBBIIMICHUS
KBaJIM(pUKALMK B U30paHHOU MPOPECCUOHANBHON JNEATEIbHOCTH U 00BEKTUBHOE
OCO3HAHUE POJIM XUMHUUYECKUX KOMIIETEHLIUI B 3TOM;

— YMCHHUC HCIIOJIB30BATb JOCTUKCHUS COBpeMeHHOﬁ XUMHYECKON HAaYKH U
XUMHUYECKUX TEXHOJIOIHi JJIs1 TIOBBIIICHU A CcOOCTBEHHOTO HHTCJUICKTYAJIBbHOI'O
pPas3BUTHUA B BBI6paHHOﬁ HpO(bGCCHOHaHLHOﬁ ACATCIIBHOCTH,

Memanpedmemnblx:
— HCIIOJIB30BAHUC PA3JIMYHBIX BUIO0OB IM03HABATEIILHOU JCATCIIBHOCTU U
OCHOBHBIX HHTCIUICKTYAJIBbHBIX onepaum”l (HOCTaHOBKI/I 3aJa4u,

GopMynUpOBaHUS THIIOTE3, aHaIW3a MW CHHTE3a, CpaBHEHUs, OOOOIICHWUS,
CHUCTeMAaTH3allii, BBISBICHUS  MPUYMHHO-CICICTBEHHBIX CBs3CH, TIOMCKa
aHaJIOTOB, (POPMYJIMPOBAHUS BBIBOJOB) ISl PEIICHHS ITOCTABICHHOW 3ajayu,
NPUMEHEHUE OCHOBHBIX METOJOB TIO3HaHWS (HAONIOACHHS, HAYIHOTO
OKCIIEPUMEHTA) JJISi W3YYEHHUS pPA3IMYHBIX CTOPOH XHMHUYECKUX OOBEKTOB H
IPOIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOIMMOCTh CTAlKUBAaThCS B
npodeccronanbHOl chepe;

— MCIOJIb30BAaHHWE PA3JIMYHBIX MCTOYHUKOB ISl MOJIYYECHHUS XUMHYECKOU
nHpopManuu, yMEHHE OIICHUTH €€ JOCTOBEPHOCTbH IS JOCTHKCHHUS XOPOIIHX
pe3yapTaToB B mpodeccuonansHol chepe;

npeomMemHuupix:

— chOpMHUPOBAHHOCTH TMPEJCTABICHUN O MECTE€ XUMHUH B COBPEMEHHOU
HAyYHOU KapTUHE MHUPA; TOHUMAaHKUE POJIU XUMHUHU B (OPMHUPOBAHUHU KPYTro30pa H
(GYHKITMOHAIPHON TPAaMOTHOCTH YeJIOBEKA JIJISl PEIICHUS MPAKTUYECKUX 3a]1a4;

— BJIQJICHUE OCHOBOMOJIAralOIIMMHN XUMHUYECKUMU MOHATUSIMH, TEOPUSIMHU,
3aKOHAMHU UM 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIBb30BAHHE XUMHYECKOUN
TEPMHHOJIOTUEN U CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOT'O TIO3HAHHMSI, UCIIOJIB3YEeMbIMHU
B XUMUH: HAOIIOJCHHEM, OIMCAHWEM, H3MEPCHHEM, SKCIICPUMCHTOM; YMCHHE
00pabaThIBaTH,
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OOBICHATH pe3yabTaTrhl MNPOBCIACHHBIX OIIBITOB M JACJIaTh BBIBOIHI,
FOTOBHOCTb M CIIOCOOHOCTH INPpUMCHATL MCETOAbLI IIO3HAHHA IIpU PCHICHUHU
IMPAKTUYCCKHUX 3a1a4,

- C(I)OpMI/IpOBaHHOCTB YMCHUA JdaBdTb KOJIMYCCTBCHHBIC OILICHKH U
MMPOU3BOAUTH PACUYCTBI IMOXUMUYCCKUM q)OpMYJ'IaM N YpaBHCHUAM,

— BJIIAACHHUC TMpaBHIIAMU TCXHUKU 0e30ITacCHOCTH npu HMCIOJIb30BAHHUUN
XUMHYCCKHNX BCIICCTB,

— chOpMUPOBAHHOCT, COOCTBEHHOM TIO3UIIMM TI0 OTHOIICHHUIO K
XUMUYECKOU HHGOPMAIIUU, TOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

B PE3YIbTAaTC OCBOCHUA JUCIHUIIIIMHBI O6yanOHIHﬁCH JOJKCH YME€TbD:

— Ha3bIBaTh: U3YUYEHHBIC BEIIECTBA MO TPUBHUAIBHON WJIM MEXKIyHAPOIHOU
HOMEHKJIATYpE;

— ONPEAENSITh: BAJEHTHOCTh MW  CTENEHb OKHCICHUS XHUMHYECKHX
AJIEMEHTOB, TUIl XWMHYECKOW CBSI3M B COCOUHEHUSX, 3apsi HOHA, XapakTep
cpeabl B BOJHBIX PACTBOPAX HEOPraHMYECKUX M OPraHUYECKUX COECIUHEHUH,
OKHCIIUTENb U BOCCTAHOBUTEIb, MPUHAMJICKHOCTh BEIIECTB K Pa3HbIM KjaccaM
HEOPraHUYECKUX U OPraHUYECKUX COECTUHECHUMN;

— XapaKTepU30BaTh: AJIEMEHThl MAJIBIX IMEPUOJOB MO HMX IOJOKEHHUIO B
[Tepuognueckoit cucreme J[.M. MeHneneeBa; oO0IIuMe XHMHYECKHE CBOWMCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB HEOPraHMYECKUX U OPraHUYECKHX
COEIMHEHUI; CTPOEHUE U XMMUYECKHE CBOMCTBA M3YUYEHHBIX HEOPraHMYECKUX U
OPraHUYECKUX COCIMHECHUN;

— OOBACHSTH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHUS,
MPUPOJly XUMHUYECKON CBSI3M (MOHHOM KOBAJIEHTHOM, METaJUIMYECKOH U
BOJOPOJHOI), 3aBUCUMOCTh CKOPOCTHM XHMHYECKOH pEaKIUu M TOJIOKEHUE
XUMHYECKOTO PaBHOBECHS OT Pa3IMYHBIX (DaKTOPOB;

— BBINOJIHATh XUMUYECKUN SKCIIEPUMEHT: IO PACIIO3HABAHUIO BAXKHEHUIINX
HEOPraHUYECKUX U OPraHUYECKUX COCTUHCHUM;

— MPOBOJIUTh: CAMOCTOATENIbHBIM MOUCK XHUMHUYECKOW HHPOpPMALUU C
WCIIOJIb30BAaHUEM PA3TUYHBIX HCTOYHMKOB (HAYYHO-TIOMYJSIPHBIX HW3JIaHUM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB HMHTepHeTa);  HMCMHOJIb30BAThH
KOMITBIOTEPHBIE TEXHOJOTHU NI OOpabOTKM © Tepeladyd XHUMHYECKOU
uH(OPMAITH U €€ TIPEICTABICHHUS B PA3TUYHBIX (opMax;

— CBSI3bIBATh: M3YYEHHBIH MaTepual co CBoel mnpodecCHOHAIbHOM
NEATENBHOCTBIO;

— pemiaTh: pacueTHBIC 3aJa4 0 XUMHUUYECKUM (PopMysiaM U ypaBHEHUSIM;

— WCIOJB30BaTh MNPUOOPETEHHbIE 3HAHUS M YMEHHUS B MPAKTUYECKOU
NEATENbHOCTU UITOBCEHEBHOM KU3HU:
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— s OOBSACHEHUS XUMHUYECKHX SIBICHHUH, NPOUCXOIAIIMX B MPHUPOIE,
OBITY M Ha POU3BOJICTBE;

— OIpeneNeHUs] BO3MOXKHOCTH TPOTEKAaHUS XUMHYECKHX TMPEBPAICHUN B
Pa3IMYHBIX YCIIOBUSAX U OLEHKH WX TOCIIEICTBUI;

— 3KOJIOTMYECKH IPaMOTHOTO MOBEJICHHSI B OKPY KaloLIel cpe/ie;

— OLIGHKH BJIMSHHUS XHUMHYECKOTO 3arps3HEHHUS OKPYXKAIOMIeH Cpelibl

Ha OPTaHM3MYENIOBEKa U IPYTHUE KUBbIC OPTaHU3MBI;

— Oe3omacHOro oOpamieHus ¢ TOPIOYMMH W TOKCHYHBIMHU BEIIECTBAMHU H
71a60paTOPHBIM 000PYIOBAHHEM;

— TIPUTOTOBJICHUSI PACTBOPOB 3aJaHHON KOHIICHTpAIlMM B OBITY W Ha
TIPOM3BOJICTBE;

— KPUTUYECKON OIICHKH JOCTOBEPHOCTH XUMHUYECKOH HH(OpMAIIHH,
TIOCTYTAOIIEH U3Pa3HBIX HCTOUHUKOB.

B pe3ynbrare OCBOECHMSI TUCHUIUIUHBI OOYYalOUIUHCS JOJKEH 3HATH/
NMOHUMATh:

— BOKHEHIINE XWMHYECKHE TOHATHS: BELIECTBO, XUMUYECKHH 3JIEMEHT,
aToM, MOJIEKYyJla, OTHOCHUTEJIbHbIE AaTOMHasi W MOJIEKYJISIpHAsT MAaccChl, HOH,
aJUIOTPOINHMs,  HM30TOMbBI, XMUMHUYECKAass  CBA3b, DJIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTENEHb OKHUCJICHHS, MOJb, MOJSpHAas Macca, MOJSPHBIA 00beM
ra3oo0pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO W  HEMOJEKYJISIPHOTO
CTPOCHHMS, PACTBOPBI, DJIEKTPOJUT M HEIJIEKTPOJIHUT, DIIEKTPOJIUTHYECKAs
IUCCOLMALINSI, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCJIEHHUE U BOCCTAHOBIICHHUE,
TerioBOM 3G (EKT peakiuu, CKOPOCTh XUMHUYECKOW peaKIMH, KaTallus,
XUMHYECKOE PaBHOBECHE, YIJIEPOAHBIM CKeJeT, (YHKIMOHAIbHAS TpyMIa,
M30MEpHsi, TOMOJIOTUS;

— OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA
cocraBaBeniecTs, [lepuonnyeckuii 3akon JI.11. Menaeneena,;

— OCHOBHBIE TEOPUU XHUMHUU: XHUMHUYECKOW CBSI3U, JIIEKTPOJIUTUUYECKOU
JIUCCOLMALINH, CTPOEHUS OPraHUYECKUX U HEOPraHUYECKUX COECTUHECHUI;

— Ba)KHEHIIME BelllecTBa U MaTepualbl: BaXXHEHIINE METaUlbl U CILUIABBI;
cepHasi, CojsiHas, a30THAsl U YKCYCHas KUCIIOThI, OJAropofHbI€ Ta3bl, BOJOPO/I,
KHUCJIOPOJl, TaJlOT€Hbl, IIEJIOYHbIE METAJUIbl; OCHOBHBIE, KHCIOTHBIE U
aMm(pOTEpHBIE OKCHIIBI U TUAPOKCHJBI, IEIOYH, YTJICKUCIBIA W yrapHBIA Tas3bl,
CEepHUCTHIN ra3, aMMuak, BoJia, IPUPOJHBIN T'a3, METaH, 3TaH, ATUJICH, alleTHIICH,
XJIOpUJ HaTpus, KapOOHAT M TUAPOKapOOHAT HaTpus, KapOoHaT u Qocdart
KaJIbliUsl, OEH30J, METAaHOJ M JTaHOJ, CJOXHbIE 3(QUPBI, >KUPBI, MbLIA,
MOHOcCaxapu bl (MJIK0K03a), Tucaxapuibl (caxaposa), mojaucaxapuisl (Kpaxman U
LEJUTI0J103a), AHUJIMH, AMUHOKUCIIOTHI, OCJIKH, UCKYCCTBEHHBIE U CUHTETHYECKHUE
BOJIOKHA, Kay4yKH, MJIaCTMACCHhI.
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1.4. PekoMeHyeMO€e KOJIMYECTBO YACOB HA OCBOEHUE MPOTPaMMBbl TUCUUILIIUHBI:

MaKCHUMaJIbHOM yuyeOHOU Harpy3ku odyyaromerocst — /2 yaca, B TOM YUCJI€:

00s3aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku o0ydaromierocst — /2 4aca;

CaMOCTOATCIIbHAA pa60Ta 06y‘IaIOH_ICFOC$I HpOFpaMMOﬁ HC IPpCAYCMOTpPCHA.

2. CTPyKTYpa U cofep:kaHue y4eOHOH JUCHUNIMHBI

2.1. OObem y4yeOHOM TUCHUIUIMHBI U BUALI y4eOHOW paboThl (o4yHas dopma

00yJeHHS)

Bupa yueOHo# padoThbl

O0neM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 72
Oobs13aTesqibHAs ayAUTOPHAsI yueOHasi Harpy3ka (Bcero) 72
B TOM YHCJIC:

Teopernueckue 3aHATHSA 36
[IpakTrueckue 3aHATHS 36

CamocTrosiTesqbHast padora o0yuaroierocs (Bcero)

IIpomeskyTOUHAsA aTTeCTALMS

AundPepennupoBanHbIi

3a4eT (2 cemecTp)

2.3. Temarnueckuii 1mjiaH U copep)KaHue y4eOHOW MUCHUIUIMHBI (O4Hast dhopma

oOyueHus)
Conepxanue yueOHOro MarepmuaJa, JJadopaTopHblie U
HaumeHnoBanue Aep y P i parop O0beMm | YpoBeHb
NpaKTHYecKue padoThbl, CAMOCTOSITe/IbHASI padoTa
pa3aesioB M TeM 4YacoB | YCBOCHHS
00yyarmuxcst
1 2 3 4
BBenenne Coaepikanue y4eOHOro MaTepuajia 2
Hayunple MeTOOpl  MO3HaBaHWS  BEUIECTB U 1 1
XMMHMYECKUX SIBJICHUI. Posb dKCIIepUMEHTa U TEOPUH B
XUMHH. MoIeMpoBaHNE XUMUYECKUX TIPOLIECCOB
PA3JIEJI 1. OBILIIASA U HEOPTAHUYECKAAXUMMUSA 18
T 1.1 Conepxxanue yueOHOro Marepuasia 6
ema 1.1.
OCHOBHEIE OcHoBHbIC MOHATHS XMMHH. BemectBo. Atom. 1 1
OHSITHS 1 Mouekyna. XUMUYECKHI D3JIEMEHT. AJUIOTpOIus.
3AKOHBI XHMUM [Ipocteie n CIIO’KHBIE  BEIIECTBa. KauecTBeHHbIll U
KOJIMYECTBEHHBIM  COCTaB  BEHIECTB. XHMMUYECKHE
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Muno6puayku Poccun
DenepanbHOE rocyapCTBEHHOE OI0DKETHOE
00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
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‘ crp. 9 u3 28 TlepBbrit sK3eMILIIP

KOITA Ne

3HaKU U (OPMYJIBL.
OTHOocuTeNbHBIE AaTOMHAsE U MOJIEKYJISIpHas Macchl.
KosmuecTBo BeniecTsa.

OcHoBHbIe 3aKOHbI XuUMHH. CTexuoMeTpus.
3aKOH  COXpaHEHMUsI  MacChl  BEIIECTB.  3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEIIECTB  MOJIEKYJIIPHOM
CTPYKTYpHhL. 3aKOH ABOTa/IpoO U CJIEJCTBUS U3 HETO.

HpaKTI/I‘IeCKOC 3aHATHE

PacuerHble 3amaun HAa HAxXOXJECHHE
OTHOCHUTEIIBHOM MOJIEKYJISIPHOM MaccChl,
ONpENEICHNE MacCOBOM JOJIM XUMUYECKHUX
JJIEMEHTOB B CJIOKHOM BEIIECTBE.

Copep:xaHue y4e0OHOro MmaTepuaJja

Tema 1.2.
Iepnognyeckuii
3aKO0H H
Ilepuoanueckast
cucremMa
XHMHYECKHX
jementoB ..
MengeneeBa u
CTpOeHMe aToMa

Hepuoauvecknit 3akon .M. Menaeneesa.
Otkpeitnie  JI.MI. MenneneeBsiM [lepuoauyeckoro
3akoHa. Ilepumonnyeckuii 3akoH B (OpPMYIHPOBKE
J.N. Meuneneesa. [Tepnomnueckass  Tabiuia
XUMHYECKUX 3JIEMEHTOB - rpaduueckoe
oToOpakeHHe mnepuoauyeckoro 3akoHa. CTpykrypa
MEePUOANYECKON TAOIUIIBI: TIEPHObI (Majbie U

OoJibIIue), TPYIIIHI (TJIaBHAS U TOOOYHAS).

Crtpoenue aToma u nepuoanyeckuii 3axon /..
MenneneeBa. AtomM — clokHas yactuna. Anpo
(IpOTOHBI M HEUTPOHBI) W AJIEKTPOHHAST 000JI0YKA.
N3otonbl. CTpoeHHe 3MIEKTPOHHBIX 000JI0UeK aTOMOB
JJIEMEHTOB ~ MallbiX  nepuoaoB.  OcoOGeHHOCTH
CTPOEHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
OOJIBIIMX  TEPHOJIOB  (MEPEXOTHBIX  DJIEMEHTOB).
ITouste 00 opOutamsax. S-, p- u d-OpOutanm.
DNEeKTPOHHBIE KOH(MUTYpallUd aTOMOB XUMHUYECKHX
JJIEMEHTOB. CoBpemeHHas dbopmynrpoBKa
NEPUOMYECKOT0 3aKOHA. 3HAYEHUE MEPUOIUIECKOTO
3aKOHa M TMEPHOJUYECKOH CHUCTEMBl XUMHUYECKUX
aneMeHTtoB .M. MenneneeBa mist pa3BUTUS HayKH
Y MTOHUMAaHUs XUMUYECKON KapTUHBI MUpA.

N |

IIpakTHYecKoe 3aHATHE

Bolunicienne MOJSpPHONM Macchl  BEIIECTB 110
XUMHUYeCKUM GopMmynaM. Pacuersl ¢ nucnoiab3oBaHueM
HNOHATHM  «KOJMYECTBO  BEIIECTBA»,  «MOJISIpHAs
Macca», «MOJISIpHBIH OO0BEM Ta30B», «IIOCTOSHHAs
ABorazipo».

Conepxanue yueOHOro Marepuasa

SN

Tema 1.3.
Crpoenue
BEII[ECTBA

Honnas xuMmuyeckass CBA3b. KaTI/IOHBI, nx
06pa3OBaHI/Ie U3 aTOMOB B PpE3yJIbTaTC MHpoHccca
OKHCIICHHA. AHI/IOHBI, nx O6paSOBaHI/Ie N3 aToOMOB B

SN
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KOITA Ne

pe3yibTare Impolecca BOCCTaHOBIeHHs. VloHHas
CBs3b, KaK CBA3b MCXKAY KaTUOHAMHM M aHHOHAMHU 3a

cyer 3IEKTPOCTATHYECKOTO MPUTSKCHUSL.
Knaccu¢ukanus MOHOB: TIO cOCTaBy, 3HaKy 3apsna,
HATUYUIO TUJIpaTHOMN 000JI0YKH. HNonubie

Kpuctajuimdeckue pemerkd. CBOWCTBA BEIIECTB C
HMOHHBIM THUTIOM KPUCTAJNIMYECKON PEIIETKH.

KoBajienTHast XxuMH4YecKas CBf3b. MexanusMm
o0pa3oBaHUSl KOBAJIECHTHOM cCBsi3u (OOMEHHBIH U
JIOHOPHO-AKIETITOPHBIN).  DJIEKTPOOTPULIATETHHOCTb.
KoBanenTtHele TONsIpHasT W HEMOJSpHAs  CBS3H.
KpatHocTh KOBaneHTHOU CBsI3u. MonekynsapHble U
aTOMHbBIE KpUCTaJUIMYeckue penieTkd. (CBoilcTBa
BEIIECTB c MOJICKYJIIPHBIMU U aTOMHBIMH
KPUCTAJUTHYECKUMU PEIIETKaAMHU.

MeTaaanveckas CBSI3b. MeTtammdaeckas
KpUCTaJUIMYEeCKass  pelIieTka W MeTajuIlmdecKas
XUMHUYEecKass CBs3b. OU3NUECKHE CBOMCTBA METAIIJIOB.

ArperaTHble COCTOSIHUSI BelleCTB U BOJOPOIHAsI
cBsi3b. TBepmoe, XuaKoe W ra3000pa3HOe COCTOSHUS
BEIIECTB.

Ilepexon BemectBa M3 OAHOTO  arperaTHoro
COCTOSIHMS B Apyroe. BonopoaHas cBsi3b.

Yucrole BemecrBa M cMecH. Ilonsarue o cMecu
BelleCcTB. ['OMOreHHBbIE U TE€TEPOTEHHBIE CMECH.
CoctaB cMeceli: o0ObeMHasT W MaccoBasg JIOJH
KOMIIOHEHTOB CMECH, MaccoBasi J0Jisl IPUMECEH.

JAucnepcHble  CHCTEMBI. [Tonsarue 0
mucniepcHo  cucreme.  JlucmepcHas  daza u
JUCTIEpCUOHHAsA  Ccpelia.

Knaccudukanus aucnepcHbix cuctem. llonsTre o
KOJIJIOUJHBIX CHCTEMaX.

IlpakTH4eckoe 3aHsATHE

Pemenue 3agau no temam «MoHHas XuMudeckas
CBA3b», «KoBajieHTHasI XMMHYECKasl CBSI3bY.

Pemenne 3amady mo Temam «MeTtannudeckas
CBA3b», «AT PCraTHLIC COCTOSHUA BCIICCTB u
BOIOPOJHAA CBA3b).

Conepxanue yueOHOro Marepuaja

Tema 1.4.
PacrBopbl.
DJIEKTPOJIUTHYEC
Kasi AUCCOLHANHSA

Boaxa. PacrBopbl. PacrBopenme. Bonxa kax
pacTBopuTeNb. PaCTBOPUMOCTE  BEILECTB.
Hacpiiennbele,  HEHACBILEHHBIE,  NEPECHILIEHHBIE
pacTBOpbl.  3aBUCHUMOCTb  pPacTBOPUMOCTH  Ta30B,
KUJIKOCTEH M TBEPABIX BEIIECTB OT pPa3jIUYHbIX
(akTOpoB.

N
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Muno6puayku Poccun
DenepanbHOE rocyapCTBEHHOE OI0DKETHOE
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KOITA Ne

JIEKTPOJIMTHYECKAS AUCCOLHALNSA.
DNEKTPOIUTH U HEAIEKTPOJUTHL. DIEKTPOIUTHYECKAS
qucconyanusa.  MexaHu3Mbl  JIEKTPOJIMTUYECKOU
JMCCOLMALMU JUIsl BEIIECTB C PA3JIMYHBIMU TUIIAMU
XUMUYECKON CBSI3HU. I'mppatupoBanHble u
HEruIpaTUpOBaHHbIE HOHBI. Crenenb
ANEKTPOJUTHYECKOW  aucconmanuu. CuibHbBIE U
ciabble 31eKTpOoauThl. OCHOBHbIE MOJIOKEHUSI TEOPUU
ANEKTPOIUTUYECKOI JMCCOLIMAITIH. Kucnorsl,
OCHOBAHUS M COJIM KaK AJIEKTPOJIUTHI.

HpaKTI/I‘IeCKOC 3aHATHE

Pacuer MacCOBOU u 00BeMHOM noJen
KOMIIOHCHTOB cMecn BCIIICCTB. BI)I‘II/ICJ'IeHI/Ie
MAacCOBOW JI0JIM BEIIECTBA B PACTBOPE MO M3BECTHOM
Macce  pacTBOPEHHOTO BEIleCTBA U macce
pacTBOPUTEIIS.

Brruncienue maccel, pacTBOpSEMOrO BeIIeCTBa U
pacTBOpUTENs,, HEOOXOAUMBIX JUIsI TMPUTOTOBIICHUS
ONpENEICHHON MacChl pacTBOpa C  HW3BECTHOMU
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.

Tema 1.5.

Copep:xaHue y4e0HOro MmaTepuaja

Kanaccunduxamms

HEeOPraHuYecKuX

COeIMHEHNI N UX
CBOMCTBA

Kuciaorsl u mux cBoiictBa. Kucnorel Kkak
ANIEKTPOJIUTHI, WX KIacCCH(PUKAIMSA IO Pa3TMYHBIM
NMpU3HaKaM. XMMHUYECKHE CBOMCTBA KHCJIOT B CBETE
TEOPUH AIEKTPOIUTUYECKON JIACCOLMAIINH,
OCOOCHHOCTH B3aMMOJICHCTBHSI KOHIICHTPUPOBAHHOU
CEpHOM M a30THOM KHUCIOT ¢ MerauiaMu. OCHOBHbBIE
CIIOCOOBI TIOJTyYEHUST KHCIIOTHI.

OcHoBanust 1 ux cBoiicrBa. OCHOBaHUS Kak
ANIEKTPOJIUTHI, WX KIacCH(PUKAIMSA IO Pa3TMYHBIM

IIPpU3HAKaM.
XUMHYEeCKHe CBOWMCTBA OCHOBAaHHWH B CBETE
TCOPHUHU BHGKTPOHHTH‘ICCKOP'I Jucconuanuu.

Pa3noxxeHne HepacTBOPUMBIX B BOJIE OCHOBaHUM.
OcHOBHBIE cIOCOOBI MOJTYYEHUSI OCHOBaHUH.

Coum m nx cporicrBa. ConM Kak 3JIEKTPOJIUTHL
Conu cpenHue, KuCIbIE M OCHOBHBIE. XHMMHUYECKH
CBOJCTBA COJIEM B CBETE TEOPHUU DIIEKTPOJUTHYECKON
mucconanuu. CriocoObl MoTydeHHs coieil.

Oxkcuapl u ux cpoiictBa. ConeoOpa3yronue u
HecoJieoOpasyromiue OKCHUJBI. OcHoOBHBIE,
aMmpoTepHble U KHCJIOTHBIE OKCHJBL. 3aBUCUMOCTh
Xapakrepa  OKCHMAA  OT  CTENEHH  OKHUCIICHUs
oOpa3yrolero ero Metaia. XUMHUYECKHE CBOWCTBA
okcuaoB. [lonyyenne okcuaos.

R
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KOITA Ne

HpaKTI/I'leCKOC 3aHATHEC

CBolicTBa KHCIIOT, OCHOBAHMI, OKCHJIOB U COJICH.
Pemenue s3xcriepuMeHTalIbHBIX 3aa4.

Peakuuu, xapakTepHble ISl pacTBOPOB KHCIOT
(consHOM WM CEpHOM), PAaCTBOPOB  IIEJIOYEH
(runpoxkcunoB HaTpus uiau Kanus). Ilomydenuwe u
CBOWCTBA HEPACTBOPMMOTO OCHOBaHHUs (HaIpumep,
aust runpokcuna meau(ll)).

Peakuun, xapakrepHble [UIsl pacTBOPOB coJIed
(manpumep, s xnopuna meau (I1)), s OCHOBHBIX
OKCHUJIOB (Hampumep, JIsg OKCHUJA Kajbllus), s
KHCIIOTHBIX OKCHJOB (Hampumep, JUIsl YIJIEKHCIIOTro
rasa).

Copep:xxaHue y4eOHOro marepuaja

o

Tema 1.6.
XumMuueckue
peakuuun

Knaccupurkanus XHUMHYECKHUX peakuuii.
Peaknuu coenvHeHUs, pa3ioXKEHUs, 3aMEIICHHUS,
obmena. Karamutuyeckue peakmuu. OOpaTumbie H
HeoOpaTHMbIe peaxuuu. ['oMmorenHsbIe u
TeTepOTreHHble  pEaKUMH.  ODK30TePMHUUYECKHUE U
SHJOTEPMHUUYECKHE peakuuu. TermaoBord  dddekT
XUMHUYECKUX peaKuuid. TepMoxumMuueckue
ypaBHEHUS.

OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHU.
Crenens okucieHus. OKHCIUTENb U BOCCTAHOBIJIEHUE.
BoccranoBurenn u OKHCJICHUE. Meron
AJIEKTPOHHOTO OajlaHca JUid COCTaBJICHHS ypaBHEHUUN
OKHUCJIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIHIA.

Ckopoctb xummuuyeckux peakumid. Ilonstue o
CKOPOCTH XHMHYECKHUX PEaKIHil. 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKHUX pEaKkUuid OT pa3IHuuHbIX
(akTOpOB: TPHUPOJIBI, PEArHPYIOIIUX BELIECTB, HX
KOHIIEHTpALIUH, TEeMIIEPATYypPHI, MTOBEPXHOCTHU
COMPUKOCHOBEHHUS U UCHOJIB30BaHUS KaTaIU3aTOPOB.

OoparumocTh XUMHYECKHX peaxkuuii.
OOpaTumble 1 HEOOpaTUMBIE peaKlUu. XUMHUYECKOe
pPaBHOBECHE U CTIOCOOBI €T0 CMEIICHHUSI.

N

IIpakTHYecKoe 3aHATHE

Pemenune skcnepyuMEHTANbHBIX 3a7ad IO TEMeE
«XUMHUYECKUE PEAKIIM».

3aBUCHUMOCTh CKOPOCTH B3alMOJEHCTBUSA
COJIIHOM KHCJOTBI C MeETaJllaMHM OT HX HPUPOJBI.
3aBUCHUMOCTb CKOPOCTH B3aUMOJECHCTBHS LIMHKA C
COJIIHOM  KHCIOTOM  OT €€  KOHLEHTpalHH.
3aBUCHMOCTb CKOPOCTH B3aUMOJICHCTBUS OKCHJIA
menu (1) ¢ cepHO# KHCIIOTO# OT TeMIIepaTyphl.
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Conepxxanue yueOHOro MarepuaJja

Tema 1.7.
Mertaiibl 1
HeMeTaJIbI

N |

Metaniabl. OcOOEHHOCTH CTPOEHHUSI aTOMOB U
KpuctauioB. @Pusnyeckue CBONCTBA  METaJLIOB.
Knaccudukarmms METaJlJIOB IO  pa3IUYHbIM
Nnpu3HakaM. XUMHUYECKHME CBOWCTBA  METaJIOB.
DNEKTPOXUMHYECKUNA psAJl HANpsDKEHUH MeTalIoB.
Mertannorepmusi.  OOuime  crnocoObl  HOJTyYEHUS
METaJlJIOB. [lonsTue 0 MeTaJIITypruu.
[Inpomeramnyprus,

TUAPOMETAJUTYPIUsl U AJieKTpoMeTautyprusi. CruiaBbl
YepHbIE U [[BETHBIE.

Hemertannbl. OcCOGEHHOCTH CTPOEHUS aTOMOB.
Hemerannel — mnpoctble BemiecTBa. 3aBHUCHUMOCTH
CBOMCTB  TaJOT€HOB OT WX  TMOJIOXKEHUS B
[Tepuomnueckort  cucteme.  OKHUCIHUTENbHBIE U
BOCCTAHOBUTEJIbHBIE  CBONCTBA  HEMETAUIOB B
3aBUCUMOCTM  OT HMX  IOJIOKCHHS B DALy
EKTPOOTPULATEIBHOCTH.

IIpakTHYeckoe 3aHATHE 2

OcymecTBiieHHE LIETOYKU XUMHYECKUX
npespaiieHuid  meramwioB. [losydenne u  cBoMCTBa
COCIMHEHUN MeTajuioB. Penenne skcnepuMeHTalbHbIX
3a/1a4 Ha Pacro3HABAHKE U MOJTYYCHUE BEIIECTB.

Pemenne skcniepuMEHTAIBHBIX 3a7a4 10 TEMaMm
«Ilonrpynna kucimopona», «lloarpynma aszota w
yraeponaay. [lonydenue, coOupanue u pacro3HaBaHUE
rasos.

PA3

[op}

JEJ 2. OPTAHUYECKAS XUMUSA

Tema 2.1.

OcHoOBHBIE
MOHATHSA

OpPraHuvecKoi
XMMHHU U Teopus
CTpoeHust
OPraHMYecKux
COeIMHEHU I

Conepxanue yueOHOro Marepuasa

R

IIpenmer opranuyeckoi xummuu. [Ipupoansie,
UCKYCCTBEHHBIE M CHHTETHYECKHME OPraHHYeCKHe
BellectBa. CpaBHEHHE OPraHMYECKHX BEIIECTB C
HEOPraHUYECKUMH. BanentHOCTD. XUMHUYECKOe
CTPOCHHME KaK MOPSAJOK COEOUHEHUsT aTOMOB B
MOJIEKYJIBI TI0 BAJICHTHOCTH.

Teopusi cTPOCHUS OPraHUYECKUX COCIMHEHHH
AM. ByrtiaepoBa. OCHOBHBIE IIOJIOKEHUS TEOPHUU
XUMUYECKOTO CcTpoeHusA. M3oMmepus H  HU30MEpHIL.
Xumuueckue (GopMyasl M MOJETM MOJIEKYl B
OpraHUYeCKOU XUMUHU.

Knaccnpukanusi opraHu4ecKux  BelecTB.
Knaccudukarus BEILECTB 1o CTPOEHHUIO
YIJIEPOJHOTO CKeJleTa M HaTU4hio (PYyHKIMOHAIBHBIX
CPYIIL. I'omoutoru U TOMOJIOrHS. Havaia

HomeHnknarypsl [lUPAC.
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Knaccupurkauuss peakumii B OpraHuveckoi
xuMuu. Peakuun npucoeauHeHus: (TUIPUPOBAHUS,

raJOr€eHUPOBAHMS, TUAPOTAIOT€HUPOBAHN,
ruipaTalym). Peaxnun OTILEIUICHUS
(meruapupoBaHus, JIETUIPOrajIOT eHUPOBAHUS,

neruapatanuu). Peakuum 3amemenus.  Peakiuun
M30MEpPH3ALINN.

IIpakTHyeckoe 3aHsITHE 2

Pemmenue kauecTBeHHBIX 3a37a4 0 TeMe «Peaknuu B
OPraHU4eCKO XUMUK

N

Copep:xaHue y4e0OHOro MmaTepuaJja

Tema 2.2.
HUcropus
Pa3BUTHSA )KHU3HHU
Ha 3emJie

AJIKaHbl. AJKaHBl: TOMOJIOTMYECKHUH D, 4
M30MepHUsl U HOMEHKJIATypa ajkaHOB. XHMHUYECKUE
CBOMCTBa ajKkaHOB (Me€TaHa, »JTaHa): TOpEHHUE,

3aMelleHue, pas3ioxeHue, JETUAPUPOBAHUE.
[IpuMeHeHne akaHOB Ha OCHOBE CBOMCTB.

AJIKeHBI. OTUIIEH, €ro MOJTy4YECHHE
(mermapupoBaHWEeM  3TaHa,  JIEMOJIMMEpHU3ale

nonudTUIEeHa). ['oMonornyeckuii psia, H30MeEpus,
HOMEHKJIaTypa aJIKEHOB. XHWMHUYECKHE CBOWCTBA
STHJIEHA:  TOpEHHe,  KayeCTBEHHbIE peaxiuu
(obecuBeunBaHue OpOMHON BOJIBI U pacTBOpaA
NepMaHraHaTa Kajus), TUIpaTanus, NoJMuMepHu3arus.
[IpumeHeHue THIIEHa HA OCHOBE CBOMCTB.

JAunenbl m kayuyku. [loHstue o aMeHax Kak
yIiaeBOoJAOpOJaX € JBYMS JBOMHBIMU  CBSI3SIMHU.
ComnpsikeHHble  JIHEHbl.  XUMHYECKHE  CBOWCTBA
Oyraauena-1,3 u  wu3ompeHa:  obOecliBeuMBaHUE
OpOMHOM BOJBl M TMOJUMEpHU3ALMS B KaydyKH.
HarypaneHblli U cuHTETHUECKME KayuyyKH. Pe3uHa.

AJNKHHBI. AnetuieH. XHUMHUYECKHE CBOWCTBA
alleTWJIeHA: TOpeHue, obeclBeurBaHUe OpPOMHOI
BOJIbI, PHUCOEIUHEHNE XJIOPOBOAOPOIA u
ruapatanus. [IpuMeHeHue armeruneHa Ha OCHOBE
CBOMCTB. MEXKIIaCCOBAasiN30MEPHSI C AKaUECHAMHU.

Apenbl. ben3on. Xumuueckue cBoiicTBa 6eH30a:
TOpPEHHE, peaklUy 3aMelleHHs (raJloreHUpOBaHue,
HUTpoBaHue). llpumeHenue OeH30a Ha OCHOBE
CBONCTB.

IIpupoanble  HMCTOYHHKH  YIJICBOJOPOJOB.
[Ipuponnslii ra3: cocraB, NPUMEHEHHE B KadecTBE
torumBa. Hedts. CoctaB u mepepaboTka HeDTH.
Ieperonka Hedu. HedrenpoayKTsl.

IIpakTHyeckoe 3aHsITHE 4

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 11O TEMaM
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«AnKaHb, «AJTKEHBD, «JIMeHbI U KaydyKU».
Pemenune skcrniepuMeHTaANbHBIX 3a7ad IO TeMaM
«AJIKUHBD), KAPEHBD».

(ep]

Conepxxanue yueOHOro Marepuasa

Tema 2.3.
Kucaoponocoaep
JKalme
OpraHuvyecKue
cOeMHEHHU

Couprel. IlonydyeHue »3TaHona OpoxKEHHEM 4
[JIIOKO3bl WM TUApaTauued 3TWieHa. [ 'mIpokcuiibHas
rpynna  kak  ¢yakuuoHanbHas.  [lonatue o
MpeACbHBIX OJHOATOMHBIX CHUPTaX. XUMHUYECKHE
CBOMCTBAa JTaHOJA: B3aUMOJCHUCTBUE C HATPUEM,
o0pa3oBaHuE TIPOCTBIX U  CIOXHBIX  3(UPOB,
OKHCJIeHHE B anpaeruj. l[IpumeHeHwe sTaHoNa Ha
OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 TOCJEJACTBUS U
npenynpexjaeHue. [uUepuH Kak TpeiacTaBUTENb
MHOT0AaTOMHBIX CNUPTOB. KadecTBeHHas peakuus Ha
MHOTOAQTOMHBIE CIUPTHI. [[prMeHenune raumnepuHa.

®enojr. Ousznyeckne M XUMHYECKHE CBOMCTBA
(deHona. B3anMHOE BIUAHHE aTOMOB B MOJIEKYJE
(eHoNa: B3aMMOJIEHCTBHE C TUAPOKCHIOM HATpUs U
a3oTHOUM kucioToi. IlpuMenenue ¢eHoma Ha OCHOBE
CBOJCTB.

Aabaeruanl. IMonsTue 00 albICTuIax.
AnpaerunHas — rpynma  Kak  (YHKIHOHAJIbHAS.
dopmanpleruJi W €ro CBOWCTBA: OKHUCJIEHUE B
COOTBETCTBYIOLIYKO KHCJIOTY, BOCCTAaHOBJICHHE B
COOTBETCTBYIOIIMI cnuptT. [lodydeHune anbaeruaoB
OKHCIICHHEM COOTBETCTBYIOIIUX CIIUPTOB.
[Ipumenenne Gpopmanbaeruia Ha OCHOBE €r0 CBOMCTB.

KapGonoBbie KHUCJIOThI. [Tonsitue 0
KapOOHOBBIX KkHcloTax. KapOokcunbHas rpymnma Kak
(GyHKIIMOHATbHAS. I'omostornueckuit pan
NPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonmyuenne  KapOOHOBBIX  KHUCIOT  OKHUCICHHEM
anbAeruoB. XHMMHUYECKHE CBOMCTBA  YKCYCHOM
KHCIIOTBI: OOIIME CBOHMCTBA C MHHEPAIbHBIMU
KHACJIOTaMHU W peakuus stepudukanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. Breicmiue
JKUPHBIE KHUCJIOThl Ha NpPHUMEPE NaIbMUTHHOBOM U
CTE€apUHOBOM.

Caoxubie 3¢upsr u xupbl. [lomydeHue
CIOXHBIX  3(upoB  peakumei  dTepudUKaIIH.
Cnoxnele »5¢upsl B TpUpPOJE, UX 3HAUCHHE.
[IpumeHeHre CIOXKHBIX 3(UPOB Ha OCHOBE CBOICTB.
Kupsl kak crnoxxknble d3¢upbl. Knaccudukaius kxupos.
XUMHYECKHE  CBOMCTBA  KUPOB: TUAPOIU3 U
TUAPUPOBAHUE KHUJIKUX XKUPOB. [IprMeHeHune >kupoB
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Ha OCHOBE CBOUCTB. Mblia.

MOHOcaxapuabl (TJ0K03a, (pykro3a), aucaxapujibl
(caxapo3a) unonucaxapuibl (Kpaxmaia U IeJUTI003a).
['moko3a — BemiecTBO ¢ JBOMCTBEHHOM (yHKIMEH —
ATBJAETUAOCIUPT. XUMHUUYECKHE CBOWMCTBA TIIFOKO3bI:
OKHUCJICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE

TJIFOKO3bl HA OCHOBE CBOWCTB. 3HaU€HHUE YIJIEBOJOB B
KUBOM mpupojie W XKU3HU denoBeka. [lonstue o
peakuusx TMOJUKOHAEGHCAMM W THUIpOJHM3a Ha
MpUMepe B3aUMOIPEBpAIICHUN: TIII0OKO3a —»
MOJIMCAXApUL.

YraeBoabl. VYrieBojpl, HMX KIacCU(PUKALNA:

copbur, cnuproBoe Opoxenue. Ilpumenenue

Tema 2.4.

A3oTcoaepxaime
OpraHMYecKue
coeMHEHHs.
IHoumepsl

aMUHBI, HX KilaccuduKamus W HOMEHKJIATypa.
AHUIMH, KaK opraHudyeckoe ocHoBaHue. [lomydueHue
aHWJIMHA W3 HUTpoOeH30a. [IpuMeHeHne aHWIMHA Ha
OCHOBE CBOMCTB.

amboTepHbie  AUPYHKIMOHAIBHBIE  OpPraHUYECKUe
coenuHeHusl. XMMHUYECKHUE CBONCTBAaMUHOKHCIIOT:

KUCIIOTaMU | Ipyr ¢ Ipyrom (peakuus
MTOJTMKOH/ICHCAIIHH ). Ilenmuanas CBS3b H
nonunentuabl. [I[pumeHeHne aMUHOKHCIIOT HA OCHOBE
CBOMCTB.

CTPYKTYpBI 0eJKOB. Xumudeckue CBONCTBa
OeNKOB: TOpEHHe, AEeHATypalus, TUAPOJIH3, [[BETHbIE
peakuuu. buonoruueckue GyHKIUN OEIKOB.

6I/IOHOJ'II/IMepLI . IInactmaccsl. HOJ'Iy‘-ICHI/IC
TOJIMMCPOB pCaKHHCﬁ MOoJIMMEpHU3allnn )4

AMHUHOKHUCJIOTBEI. AMUHOKHUCIIOTEI KakK

B3aMMOJICHCTBHUE CO mejioyamMu,

Beakn. IlepBuunas, BTOpUYHAas, TpEeTUYHAs

HOJ’II/IMepr. benku wu nojmcaxapuabl Kak

IIpakTHYecKoe 3aHATHE 4

Pemenne skcnepuMEHTANIBHBIX 3a7a4 1O TEMaM
«CrupThD, «PEHO», «ANBIETUIB».

Pemenne  skcnepuMEHTANBHBIX — 3aJad 1O
teMam  «KapOoHOBbIE  KHCIOTHI»,  «CIIOXKHBIC
3GUpbl U KUPBD, «YTIEBOIb».

CgoiictBa  stmwioBoro  cnupra.  CBoiicTBa
dbopmanpaeruna. CpoiictBa rTiunepuHa. CBoHCTBa
YKCYCHOM KHCIOTBl. CBoiicTBa kupoB. CpaBHEHUE
CBOMCTB pacTBOPOB MbLIa U CTUPAIBHOTO IMOPOIIKA.
CaoticTBa rt0k03bl. CBOKCTBA KpaxMmala.

Copep:xaHue y4e0OHOI0 MaTepuaja 2

Amunbl. [lorstue o6 amuHax. AnudaTudeckue 2

© ®I'BOY BO «Uenl'Y»




Muno6puayku Poccun
DenepanbHOE rocyapCTBEHHOE OI0DKETHOE
@)} 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckmit rocynapcrBensli yausepeute (PI'BOY BO «Henl'Vy»)
Mpuacckuii ¢pumuan

Paboyast mporpamma TUCIAILTHHBI
OV B. 07 «Xumus»
Crermansaoctu 38.02.06 duHaHCH

Bepcus nokymenra - 1 crp. 17 u3 28 Ilepsslii sx3eMILLAp KOITA Ne

HOJIMKOH/ICHCALUH. TepMomuiacTu4HbIE u
TEpMOpeakTUBHble  IutactMaccel.  IIpencraButenu
miactmacce. Bonokna, nx ximaccuduxanus. Ioxyaenue
BOJIOKOH. OTJe/bHbIE MPEACTABUTEIN XUMHYECKUX
BOJIOKOH.

IIpakTHyeckune 3aHATHS 2

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha
UICHTU(PUKAIIIO OPraHUYECKUX COEUHEHUH.

Pacnio3naBaHue miacTMacc U BOJIOKOH.

CgoiictBa OenkoB. O3HakoMJIeHHE C OOpa3lamu
TTACTMACC, BOJIOKOH U KayIYKOB.

Bcero 72

JUist  XapakTepUCTUKU  YpPOBHS  OCBOCHHMS  y4eOHOTO  Marepuasa
UCIIONIB3YIOTCA CIEAYIONINe 0003HAYEHUS

1 — o3HakOMUTENbHBIN (y3HABAHUE paHEe N3YUYEHHBIX O0OBEKTOB, CBOMCTB);

2 — pEeTIPpOAYKTUBHBIN  (BBINOJHEHUE  JICSITENIbBHOCTH 1O  o0pasiy,
MHCTPYKLUWH WU MOJI PYKOBOJCTBOM);

3 — IPOJAYKTUBHBIN (IUIAHUPOBAHHE M CaMOCTOSITEIbHOE BBIOJTHEHHUE
TESITENBHOCTH, PeIlIeHre TPOOIEeMHBIX 3a/1a4).

3. YciioBus peanu3anuu padodeid nporpaMmbl M CHUILTHHBI

3.1. TpebGoBanus K MHUHUMAJIBHOMY MAaTepPHAIbHO-TEXHHYECKOMY
o0ecIeYeHuIo

Kabuner ecTeCcTBEHHOHAYYHBIX MIUCHUIUIMH - y4eOHas ayauToOpHus s
MpPOBEACHUSA JICKUIMOHHBIX W  MPAKTUYECKUX  3aHATUH, TPYONOBBIX U
WHJVBHUAYaJbHBIX KOHCYJIbTAIIMH, TEKYIIErO0 KOHTPOJSA W IPOMEXYTOUHOM
arrectartun = Ne 102, ocHameHHBIA 00OpydOBaHHMEM: pabodee MECTO
npenoaaBartensi, 000pyJOBaHHOE KOMIIBIOTEPOM C BBIXOJAOM B ceTh MHTEpHET;
pabouee MEeCTO M0 KOJIMYECTBY O0yJarONINXCs; yaeOHas J0cKa.

TexHuueckue cpeicTBa: BUACONMPOEKTOP, IKPAH HACTEHHBIN, KOMIIBIOTED,
MOHHUTOp, aKyCcTH4YecKas  cHcTeMa; pabodee MECTO  MperojaBareds,
000pyI0BaHHOE KOMITHIOTEPOM C BBIXOJIOM B CE€Th HTEpHET.

Y4eOHo-MeToInUecKasi JOKyMEHTAIHS: MOCOOUs, TIaKaThl, HATJISIHBIN U
pa3gaTOYHBIN MaTepHal.

[IporpammHoe obecrieueHUeE:

OC Astra Linux penms Opein, Bepcust siapa 5.15 (ourien3ust 6eccpoynasi);

CIIC Koncynbrant broomxkernsie Opranuzauuu: Bepcust Ilpod JICB,
noroBop Ne 5/CY3-29 ot 01.01.2025 r. (6eccpouHbIit).
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KaOuner ni1s1 caMOCTOSATEIbHON MOATOTOBKH 00Yy4aKOIIUXCSH

Kabuner wuHdopmaTuku - yueOHas ayAauTopuss [UIsl TPOBEICHUS
JCKIIMOHHBIX W TIPAKTUYCCKUX 3aHATUH, TPYNIOBBIX WM HHIUBHIYATBHBIX
KOHCYJIBbTAIUNA, TEKYIIET0 KOHTPOJII W TMPOMEeXyTouHou arrectammu Ne 310,
OCHaleHHass  o0opynoBaHuWEM: paboYMMH  MecTaMH 10  KOJUYECTBY
00y4aroUINXcs, OCHAIIICHHBIMHU MTEPCOHATBLHBIMUA KOMITBIOTEPAMU KOMIIBIOTEPHI C
JMIICH3MOHHBIM MPOTPAMMHBIM O0ECTICUeHUEM B 000pYAOBaHUEM ISl BHIXOJA B
JOKAIbHYI0 CeTh M B  HMH(DOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHYIO  CETh
WuaTepHeT; pabounM MECTOM MperojaBaTelis, OCHAIEHHBIM MYJIbTUMEIUHHBIM
000pyTIOBaHUEM; CKAHEPOM, CETEBBIM MPUHTEPOM.

[IporpammHoe  obecrnieueHue: OMepallMOHHAs  CUCTEMa  CeMEHCTBa
Windows, mnaker Microsoft Office, Internet-Opaysepsl, JHIIEH3HOHHOE
AHTUBUPYCHOE TMpOTrpaMMHOE OOecrledeHue, CHelHalIbHOE IPOrpaMMHOE
obecneuenne, OC Astra Linux pemus Open, Bepcus siapa 5.15 (aureH3us
OeccpouHas).

CIIC Koncynbrant broomkerasie Opranumzanmu: Bepcuss Ilpod JICB,
noroBop Ne 5/CY3-29 or 01.01.2025 r. (meiictByeT OeccpouHO), y4eOHO-
METOJInYeCcKoe o0ecreueHne Mo TUCHUTIITHHAM.

Heorpanuyennsiii A0CTyn K DJIEKTPOHHO-OMOJIMOTEYHBIM CHCTEMaM
(37IEKTPOHHBIM OoubimoTekam), K AIIEKTPOHHOM uH(OpMaITMOHHO-
oOpa3oBaTeIbHOM Cpele By3a, K COBPEMEHHBIM MNpOodeCCHOHAIBHBIM Oa3aM
JAHHBIX 1 THOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

ITomemeHus AJi1 OPraHM3aNUU CAMOCTOSATEIbHOM U BOCIIUTATEILHOM
padoThI

budauorexka, uYHMTANBLHBIM 3aJ, T[OMENICHHE JUIi  OpraHU3aluu
CaMOCTOSITEILHOM W BocmHTaTenbHOM  paborel  Ne 312, ocHamieHHas
o0opynoBaHueM: mkad mox KapToTeky, mkad mms GopMynspoB, yueOHas u
CrienMaM3upoBaHHass MeOenb, CToN Juisl KoH(epeHiui, kadeapa BbIAYH
JIUTEPATYPhl, BBHICTABOYHBIC CTEJIJIAXKH, KHIDKHBIC CTEJUIAXH, pabouee MecTo,
000py/I0BaHHOE KOMITBIOTEPOM C BBIXOJIOM B ceTh MHTEpHET.

[Mporpammuoe obecrieuenune: OC Astra Linux pemms Opein, Bepcus sapa
5.15 (mnensus 6eccpounas), CIIC KoncynbranT brojgxernoie OpraHuzaiyu:
Bepcus Ilpod JICB, moroBop Ne 5/CV3-29 or 01.01.2025 r. (meicTByeT

0eccpovHo).
HeorpanuuenHnsiii J10CTyn K 3JEKTPOHHO-OMOIMOTEUYHBIM CHCTEMaM
(2JIEKTPOHHBIM OubIMoTEKaM), K AIEKTPOHHOU uH(OpMaIIMOHHO-

oOpa3zoBaTebHON Ccpele By3a, K COBPEMEHHBbIM MpodecCuoHaNIbHBIM 0Oa3zam
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JTAHHBIX U UH(POPMAIMOHHBIM CITPABOYHBIM CHCTEMAaM.
AKTOBBIH 320 Ha 150 MecT ¢ BbIXOJOM B ceTb MHTEpHET - At

MIPOBEICHUS HAYYHBIX KOH(EPEHIINH, CEMHUHAPOB, MIOMEIICHUE IS OpTraHU3aAIHH
BOCIUTATEIIbHONH PabOThI, OCHAIIICHHBIH 000PYAOBaHUEM: CITCIIUATU3UPOBAHHBIC
Kpecia JyIsl aKTOBBIX 3aJI0B, CIleHA, TPHOyHA; MYJbTUMEIUHHOE HHTEPAKTHUBHOE
o0OpyIOBaHWE: JKpaH HACTCHHBIH, TEXHUYECKHE CpEACTBA, CIyXallue IS
IpeICTaBICHUS uHpOpMAITIH 00O ayJUTOPHH, IPOEKTOP,
JEMOHCTPAIIMOHHOE 000PYIOBAaHUE U aAyAHOCHUCTEMA — MUKPO(]OH.

TexHuueckwe  cpeiacTBa  OOY4YCHHUS  JUIsl  TPOBEJCHUS  3aHSATHI:
MYJbTUMEIUHHBIA KOMILICKC IOPTATUBHBIM (HOYTOYK, JACMOHCTPAIMOHHBIN
9KpaH, MPOEKTOP).

3.2. HudopmannoHHoe odecneyeHue 00ydeHHst
[lepeyeHp pekoMeHIyeMbIX Y4eOHBIX wW3maHui, WHTepHET-pecypcos,

JIOTIOJTHUTENbHOM JINTEPATyPhI:

OcHoBHas JuTEpaTypa:

1. Jlyneiiko, T. I'. Xumus : yueonuk ams CIIO / T. I'. Jlyneiiko, O. B.
670, E. A. PemmetnukoBa. — CaparoB, Mocksa : [Ipodo6pazoBanue, Aii [1u
Ap Menua, 2020. — 308 c¢. — ISBN 978-5- 4488-0433-5, 978-5-4497-0395-8.
— Texct : anekTpoHHbIi // DnekrponHo-0ubOMHMoTeuHas cucrema IPR BOOKS
. [caiit]. — URL: http://www.iprbookshop.ru/94217.html. — Pexxum moctyma:
IUT aBTOpU3Hp. mosib3oBareneit. - DOI: https://doi.org/10.23682/94217

2. Xumus.  3agayHuK :  ydeOHOe — mocoOue A CPeIHETo
npodeccuonansHoro o6pazoBanusi / 0. A. JlebeneB [u nap.]; mox oOmiei
penakumenr [. H. ®aneeBa. — Mocksa : WznatensctBo FOpaiit, 2026. —

236 c. — (Ilpodeccuonansaoe obpazoBanue). — ISBN 978-5-9916-7786-8. —
Texct : snexktponnsii // OOpazoBatenbHas miatdpopma IOpaitt [caiiT]. —
URL: https://urait.ru/bcode/537886

3. Xumus : y4eOHHK IS CPeTHETro MpodecCHOHAILHOTO 0O0pa3oBaHwMs /
10. A. Jlebenes, I'. H. ®aneeB, A. M. I'omy6er, B. H. IllanoBan ; mox o6mieit

penakimenr I'. H. ®aneeBa. — 2-e wu3n., mepepad. um  jgom. — Mocksa :
N3naTenbcTBO IOpaiir, 2026. — 431 c. — (ITpodeccuonanpHoe
obpazoBanne). — ISBN 978-5-9916-7723-3. — Tekcr : anekTpoHHBIH //
O6pa3zoBarenbHas mwatdopma Opait [caiT]. —

URL: https://urait.ru/bcode/537876
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4. Audpunorenosa, 1. B. Xumus : ydeOHUK ¥ TPAKTUKYM JJIsl CPETHETO
npodeccuonanpHoro ob6pazoBanusi /  U. B. Audunorenora, A. B. ba0Okos,
B. A. IlonkoB. — 2-e u3n., ucnp. u gomn. — Mocksa : U3narensctBo FOpaiiT,
2026. — 291 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — TexkcT : snekrponHbId // O6pa3zoBarenbHas miargopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/538526

5. Hukonbsckuii, A.b. Xumus : yueOHUK M TNPAKTUKYM IS CPEIHETO
npodeccuonaaprHoro oopaszosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3M., nepepad. u gon. — Mocksa : M3parensctBo FOpaiit, 2026. — 507 c. —
(ITpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-01209-5. — Tekcr :
anekTpoHHBI // OOpasoBarenvHas 1uiatdopma  HOpaitt  [caiiT]. —
URL.: https://urait.ru/bcode/538279

JlonmoJIHUTEeIbHAS JINTEpPATypa:
1. TIIpecc, U. A. OcHoBbl 00riei xumuu . ydeOHOoe mocodme / M. A.
IIpecc. — 4-e uzn. — Camnkr- I[letepoypr | XUMU3IAAT, 2020. — 352 ¢. —

ISBN 078-5-93808-344-9. — TekcT : 2JICKTPOHHBIH // DIEeKTPOHHO-
OnOIMOTeYHAs CUCTEeMa IPR BOOKS . [canT]. —
URL: http://www.iprbookshop.ru/97819.html. — Pexum gocryma: st

agropusup. [lonb3oBarenei

2. Pocun, W.B. Xumusa. VY4yeOHUK U 3QJa4HMK : [JI1 CPEIHETO
npodeccroHaIbHOTO oOpazoBaHus / . B. Pocumn, JI. 1. TomuHa,
C. H. ConoBreB. — MockBa : UMzmarensctBo FOpaiit, 2026. — 420c. —
(ITpodeccuonansuoe obpaszoanue). — ISBN 978-5-9916-6011-2. — Texkcr :
AMEeKTpoHHBI  //  OOpazoBatenbHass 1iatgopma  FOpait  [caliT]. —
URL: https://urait.ru/bcode/537024

3. Andunorenona, 1. B. Xumus. bazoseiii ypoBenb: 10—11 kmaccsr :
yaeOHUK s cpemHero  obmiero  obpaszoBanusi/ U. B. AndunoreHona,

A. B. badko, B. A. IlonkoB. — 2-¢ wu3m., wucnop. U jgom — Mocksa :
NznarensctBo [Opaiit, 2026. — 290 c. — (OO6meoOpa3oBaTENbHBIA ITHUKI). —
ISBN 978-5-534-16098-7. — Tekct : omektpoHHslii // OOpa3zoBaTenbHas

wrardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544870
4. OuneitnukoB, H. H. Xumusa. AnropuTmbl pemieHus 3ajad U TECTHI :
yueOHOe mocobme i cpeaHero  mpodecchoHanmpbHOro  obOpa3oBanwms /

H. H. Onetinuxos, I'. I1. MypaBseBa. — 3-¢ m31., ucmp. ¥ jaom — MOCKBa :
N3naTenbcTBO IOpaiir, 2026. — 249 c. — (ITpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-9916-9665-4. — Tekct : SIEKTpOHHBIN //
O6pa3zoBarenbHas mwatdopma Opaint [caiT]. —

URL: https://urait.ru/bcode/538578
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HNuTepHeT-pecypebl:
1. www.fcior.edu.ru (denepanbHbIi HEHTP uH(OpMaIMOHHO-
o0pa3oBaTeabHBIX PECYPCOB).
2. wwww.dic.academic.ru (Akagemuk. CIOBapH U SHIMKIONCINHN).
3. www.booksgid.com (Books Gid. DnekTpoHHas 6ubiroreka).
4. www.globalteka.ru (I'mobanteka. I'moOanpHasi OuOIMOTEKA HAYUYHBIX

pecypcoB).

5. www.window.edu.ru (EguHoe oxHO pgocTyma K 00pa3oBaTeIbHBIM
pecypcam).

6. www.st-books.ru (JIyumras yueOnas nureparypa).

7.  www.school.edu.ru (Poccutickuit 00pa3oBaTeIbHBIN nopTall.

JlocTynmHOCTb, Ka4ecTBO, 3 (PEKTUBHOCTH ).

8. www.rw/book (DnekTpoHHass OMOIUOTEYHAS] CUCTEMA).

9. www.school-collection.edu.ru (Enunas KOJUIEKIIUS 1 poBHIX
00pa30BaTEILHBIX PECYPCOB).

10. www.yos.ru/natural-sciences/html (ecTecTBEHHO-HAYUYHBIH KypHAI IS
mononexu «I1yTe B HayKy»

3.3. VYcnoBus peanmuzanuu pabodeil mporpaMmbl i MHBIUIOB W JIUI[ C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI

OOydeHne WHBAJIUIAOB M JUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI OPTAaHM30BAHO COBMECTHO C APYTUMHU 00YUYAFOIITUMHUCS.

Jlns ocBOeHHS AUCHUILIMHBI B (GoHIAEe OMOIHOTEKM M 3JICKTPOHHO-
OMOJIMOTEYHBIX CHCTEMax HMMEETCS OCHOBHAs U JIOMOJHUTEIbHAs YyuyeOHas
JUTEpaTypa B BUJE AICKTPOHHBIX JTOKYMEHTOB.

B JekuMOHHBIX ayauTOpHSAX OOOpPYAOBaHBI CIEIMAIbHBIE MeECTa C
BO3MOKHOCTBIO Pa3MEIICHUS CTYJICHTOB Ha KPECJIC-KOSCKE M IMOIAKIIOUCHHS K
AICKTPUUYCCKON CETH TEXHUYECCKUX CPEICTB OOyUCHHS.

IIpu mnpoBeAcHUM TPONECAYPHl OICHWBAHHUS PE3yJbTAaTOB OOYyYCHUS
WHBAIMJIOB W JMI] C  OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  3J0POBBS
peayCcMaTPUBACTCS MCIOJb30BAHUE TEXHHUCCKUX CPEJICTB, HCOOXOIUMBIX UM B
CBSI3U C MX MHIUBUIYAIBHBIMH OCOOCHHOCTSMHU. [|aHHBIC TEXHUUECKHE CPE/ICTBA
MOT'YT OBITH TIPEJACTABICHBI PeruoHaabHBIM  Y4COHO-HAyYHBIM IIEHTPOM
MHKJII03UBHOTO 0O0pa3zoBanus Yenl'V.
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3.4. YciaoBus peanm3alMu NPOrpamMMbl JUCUHMIUIMHBI ¢ HCHOJb30BAHHEM
3JIEKTPOHHOI'0 00y4eHHUs

B cnywae peanuzauuy AMCUMIUIMHBI C MCHOJIb30BAHUEM AIIEKTPOHHOTO
oOy4yeHUs, JUCTAHIIMOHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH  OOIeHHE
oOy4aromuxcs U MpernojiaBaTesis OCYIIECTBISETCA B PEKUME PEAIbHOIO BPEMEHU
OHJIAMH-JIEKIIMU (BeOWHApHI), YaThl, BUJACOKOH(MEPECHIIMH WIH OTJIOKEHHOTO
Bpemenn (Moodle, ¢dopymbl, dIEKTpOHHAs T1OYTa, COIMAJIBHBIE CETH,
MECCEHJIKEPHI).

Bonpiyto 4yactb BpeMeHH OO0yYarolIMecsi CaMOCTOSTEIbHO paboTaroT ¢

yuyeOHO-MeToauYeckuMu ~ MatepuaniaMu. CTyAeHTbl HMMEIOT BO3MOXHOCTb
KOHCYJIbTUPOBATHCSL C TPENojaBaTeieM MO BCEM BOIPOCAM, BO3HUKAIOUIUM B
XOJIE CaMOCTOSITeNIbHON paboThl mocpeactBom Moodle, popymoB, 3nekTpoHHOM
HOYTHI, COLMAIBHBIX CETEH, MECCEHKEPOB.

Hoctyn o0yyarommxcsi K y4eOHbIM pecypcaM B PEeXHUME OTJIO)KEHHOTO
BPEMEHH, CAMOCTOATEIBHON pabOThl OCYLIECTBISETCS UY€pe3 CETh MHTEPHET B
y100OHOM 111 HETO MECTEe, BpEMEHHU U TEMIIE.

4. KoHTPOJIb H OlIEeHKA Pe3yJIbTATOB OCBOEHUS IMCUMIINHBI

KoHTponbs u oleHka pe3yabTaTOB OCBOCHUS YYE€OHOW AUCITUIUIHHBI
OCYIIECTBIISIETCSl TIPEToJlaBaTesieM B TIPOILIECCe MPOBENCHUS MPAKTHUYECKUX
3aHATUH, TUdQEpPEHITUPOBAHHOTO 3a4eTa, a TAKKE BBHITIOJIHEHHUS 00YyJaroIUMHUCS
WHAUBUAYaAJIbHBIX 33IaHUM, IPOCKTOB, UCCIICAOBAHUN.

Pe3yabTaThl 00yuyeHus
(oCBOCHHBIC YMEHUSI, YCBOCHHbIEC 3HAHMS)

@D opMBbI U METOABI
KOHTPOJISA ¥ OLICHKH
pe3yJibTaToB 00y4eHH sl
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Ymenus:

— HA3bIBATh: W3y4YCHHBIC BEIIECTBA [0 TPUBHAIBHOW WIH
MEKIyHApOJHON HOMEHKIIATYpE

— onpeaesiTb:  BAJICHTHOCTh W CTENEHb  OKHUCIICHHS
XUMUYECKUX JJIEMEHTOB, TUII XUMUYECKOW CBSI3U B COCAMHEHUSX,
3aps]l MOHA, XapaKTep Cpebl B BOJIHBIX PACTBOpaX HEOPTraHUUYECKUX
U OPraHMYeCKUX COCIWHEHUM, OKHUCIHUTEIb W BOCCTAaHOBUTEIbD,
MPUHAJUIKHOCTh BEIIECTB K Pa3HbIM KjlaccaM HEOPraHUYECKUX U
OPraHUYEeCKUX COCTMHEHUIN

— XapaKTepu30BaTh: DJIIEMEHTHl MAJbIX TIEPHOJOB 10 WX
nojoxenuto B Ilepuonnueckoit cucreme J[.M. Menneneera; oOmue
XUMUYECKHE CBOWCTBA METAJJIOB, HEMETA/IOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX ¥ OPraHMYeCKHX COCIWHECHWH; CTPOCHHE U
XUMUYECKHE CBOMCTBA N3YUYCHHBIX HEOPTAHUYECKUX M OPTaHUYECKUX
COEIMHEHU I

- 00BSACHATH: 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U
CTPOCHHMS, TPHUPOTY XWMHUYECKOW CBS3M (MOHHOW KOBAJICHTHOM,
METAJUTMYECKOM W BOJIOPOJHOM), 3aBUCUMOCTh  CKOPOCTH
XUMHUYECKON PEaKIUU U IMOJOKEHHE XMMHUYECKOrO PaBHOBECUS OT
pazIuYHBIX (HaKTOPOB

- BBINOJIHATh XUMUYECKUN SKCIIEPUMEHT: 0 PaclO3HABAHUIO
BAKHEMIINX HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHUN

- NPOBOAUTb:  CAMOCTOSITEJIBHBIA ~ MOUCK  XUMHYECKOU
uH(pOpPMALIUK C UCTHOJIb30BAHUEM Pa3IMUYHBIX MCTOYHHUKOB (HAy4HO-
MOMYJISIPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); UCHOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU IS
00paboTKM ® TepedAaud XUMHYECKOWM HHpoOpManmuu U ee
MIPEJICTaBJICHUS] B Pa3IUYHbBIX (hopmMax;

- CBSI3BIBATH: W3Y4YECHHBIN Marepuan co cBOeH
npodeccuoHaNbHOM 1S TENbHOCTHIO

- pemiaTh: pacyeTHhIE 33aJa4yd MO0 XUMHYECKUM (GopMynaam u
YpaBHEHUSIM

Texkywiuit Konmpoa:
Tecmuposanue
Yemuuwii onpoc
Iucomennas paboma

Hmozo6blii KOHMpPO/ib:
ougghepenyuposannwlii
3auem.
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3HaHus:

— Ba)KHeiilMe XMMHYECKHE TOHSTHS: BEIIECTBO, XUMHUYCCKHIA
JJIEMEHT,  aTOM, MOJICKyJa, OTHOCUTCIIbHBIC  aTOMHas |
MOJICKYJISIpHAsT MacChl, WOH, QJUIOTPOIHS, H30TONBI, XUMHUYECKAs
CBSI3b, AIEKTPOOTPHUIATEITLHOCTD, BAJICHTHOCTbD, CTCIIEHb OKUCIICHUS,
MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00beM Ta3000pa3HbIX BEIICCTB,
BEIIECTBA  MOJICKYJSIPHOTO ¥ HEMOJIEKYJISPHOTO  CTPOCHWS,
pPacTBOPBI, OJJCKTPOJIMT W  HEIICKTPOJUT, DIEKTPOIUTHICCKAS
TMCCONMAINS, OKHUCIUTEIh W BOCCTAHOBUTEIb, OKHCICHHE W
BOCCTaHOBJIEHHUE, TEMJIOBOM 3P (EeKT peakuu, CKOPOCTb XUMUYECKON
peakIuy, KaTajin3, XHMHYECKOE PaBHOBECHE, YIJICPOJHBINH CKEJIeT,
(GyHKIIMOHATBHAS TPYIa, H30MEPHS, TOMOJIOTHS

— OCHOBHBIE 3aKOHBI XMMHMH: COXPaHEHHUS MacChl BEIICCTB,
MOCTOSIHCTBA cocTaBa BemiecTB, llepmogmueckuit 3axkon J[.W.
MenpneneeBa

— OCHOBHBIE Teopuu XHUMHM: XUMHUYECKON CBSI3H,
AIIEKTPOIUTUYCCKON  JHCCONMAIH, CTPOCHHUS OPraHWYECKHX W
HEOPraHUYeCKUX COCTUHCHUN

— BakKHelillIMe BeleCTBAa W MaTepPUAJIbl: BaXHEHIINE METAILIBI U
CIUIAaBBI, CEpHasi, COJIAHAs, a30THas M YKCYCHas KHCJIOTHI,
OnaroposHbIe Ta3bl, BOAOPOM, KHCIOPOJ, TaJOTEHBI, MICTOYHBIC
METaJUTbl; OCHOBHBIC, KHCJIOTHbIE M aMQOTEPHBICE OKCHIBl U
THJIPOKCHUIBI, TICTOYH, YIJCKHCIBIA W yrapHbId ra3bl, CEPHUCTHIN
ra3, aMMHaK, BOJia, IPUPOJIHBIN ra3, METaH, dTaH, STHIICH, allcTUJICH,
XJIOpUI HATpHsi, KapOOHAT W THUAPOKApOOHAT HATpHs, KapOOHAT U
docdar xampiius, OCH301, METAaHOJI W JTAHOJ, CIOXKHBIC APUPHI,
JKUPBI, MbLIa, MOHOcaxapubl (TJIH0KO03a), Jucaxapuibl (caxaposa),
noJiucaxapuibl (Kpaxmail M IIeJUTI0JI03a), aHWIMH, aMUHOKHUCIIOTHI,
O€JKM, WCKYCCTBCHHbIC M CHHTETHYECKHE BOJIOKHA, Kay4yKH,
TJTACTMACCHI

Texkywiuit Konmpoa:
Tecmuposanue
Yemuuwui onpoc
Iucomennas paboma

Hmozo6blii KOHMpPO/ib:
ougghepenyuposannwlii
3auem.

Ilpumep mecmosozo 3a0anus K
oughghepenyuposannomy 3auemy

Hacre 1
Al. BemectBo, ¢popmyna kotoporo CH3COOH:

1. ankan 2. cnupt 3. kapOoHOBas KuclnoTa 4. ambAeTU]
A2. K XUMHUYECKUM SIBIEHUSIM OTHOCHUTCH:

1. ucnapenue BoAbl 2. U3MeNbYEHUE Pyl 3. TOpeHUe cnupTa 4. miaBjieHue napaduxa
A3. BoccraHoBUTENIbHBIE CBOMCTBA METAJJIOB OJJTHOM MOATPYIIIBI C YBEIMYEHUEM

MOPSIKOBOTOHOMEPA AJIEMEHTA!
1.0c1a6e

BaIOT

2.He

A3MEHS

FOTCS
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3.Bo3pac
TalT
4.cHayvasia BO3pacTaroT, 3aTeM YOBIBAIOT.
A4. Bemecta H2SO4, HCI, HNO3 sBnstroTes:
1. xucimoraMu 2. OKCUIAaMHU 3. OCHOBAaHUAMHU 4. cOJIIMU
AS. ®opmyna ¢eHoa:
1. CeH13OH 2. CeHsOH 3. CsHsNH2 4. CeHsNO3
AG6. TIaTh 5MeKTPOHOB HAXOJUTCS HA BHEIITHEM DHEPTE€THUYECKOM YPOBHE aTOMa:
1. xamust 2. azota 3. amomuHug 4. pTopaA7. MaccoBast 10Jis cephl B Cyiibduie kanus pana:
A8. ITopsKOBBIM HOMEP XUMHUYECKOTO 3JIEMEHTA BCETJa PABEH ...
B aToMe: | .yuciay NpoOTOHOB, YUCITY HEUTPOHOB U YUCITY
AJIEKTPOHOB;
2.9¥CITy IPOTOHOB U YUCITY
HEUTPOHOB; 3.4KCITy TPOTOHOB
U YHCITY DJIEKTPOHOB; 4.9nCITy
ANIEKTPOHOB U YUCITY
HEUTPOHOB.
A9. Kpucrammueckas pemérka, XxapakTepHas Jjisi METAJIOB U CILIABOB:
1. atomHas 2. ioHHas 3. MOJIGKyJsipHasi 4. MeTayutHdeckas
A11. IIporecc pa3pyilieHus METAUIOB U CILUIABOB MO/ ACHCTBUEM BHEIIHUX YCIIOBUM:
1. BoccranoBnenue 2. koppo3us 3. aubdy3us 4. ucnapeHue
A12. BajleHTHOCTb YIJI€po/ia B OPraHUuYECKUX COCTUHEHUSX:
l.omma 2.n1Ba 3. Tpu 4. yeThipe
A13. K peakiusam 3aMeIeHuss OTHOCUTCS PEaKIus:
1.S+ 02 =S50,
2. 2NaOH = Na.0 + H:0
3. AgNO3z+HCI = AgCI +HNOs
4. 2HCI + Zn = ZnCl; +H>
A14. KoBaneHTHast HENOJISIpHAs CBA3b PEAIU3YETCS B COCAUHEHUU:
1. xmoposogopoa (HCI)
2. SiC ( kapOua KpeMHUS)
3. H2 (Bomopon)
4. CH4 (Metan)
A1S. BemiecTBa, UMeIOIIUE OJJMH U TOT € COCTAaB U OJIHY U TY K€ MOJIEKYJISIPHYIO Maccy,
HOPA3IUYAIOIINECS] CTPOCHHEM MOJIEKYN Ha3bIBAIOT:
1.u30
Mepa
MU
2.aHa
mora
MU
3.rom
oJiora
MU

4.yrn
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eBojia
MHU.
A16. KatanuzaTopsl, 3TO BElIECTBA!
1. yCKOpSIOIINEe XUMHUYECKHAE PEAKITHH
2. 3aMeUISIONINE XUMHYECKAE PEAKITHH
3. HE BJIMSIONINE Ha XUMUICCKHUE PEaKIInn
4. nerupyroimue 100aBKU
A17. BemectBo NaOH — st0:
1. kucmora 2. conp 3. oCHOBaHME 4. OKCHUI

A18. [IpucyrcTBue B pacTBOpE KMCIOTHI MOXKHO JOKA3aTh C IOMOIIBIO:

1) nakmyca 2) deHondTanenna 3) menouu

A19. BemectBa c o6mieit hopmynoit ChnH2n oTHOCATCS K Kaccy

1) ankaHOB 2) aikeHOB 3) AIKUHOB 4) apeHOB
A20. Kakas cTeneHb OKUCIEHHUS Xpoma B
K2Cr20771) +6 2) +3 3)-3 4)
-6

Yacrrp 2
B1. K peakuusim oOMeHa OTHOCSTCS:
1.5+ 0O, =S0;

2. 2NaOH = Na;0O + H20
3. AgNO3+HCI = AgCIl +HNO3
4. 2HCI + Zn(NO3)2= ZnCl; + 2HNO3
5. SO2 + H20 = H2S03
6. NaOH + H2S04 = NaxSO4 +2H,0
B2. Oxcunamu SIBIAIOTCS:
1. Ca(OH)2
2. CaCO3
3. CaO
4, HC1
5. Na2O
6. SO3
B3. K knaccam opraHu4ecKux COeAMHEHUN OTHOCATCS:
l.ap
€HBI
2.an
KaJ
HEH
BI
3.0k
CHJ
BI
4.0c
HOB
aHu
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o
5.
(0]
9
6.an
KEeH
bl
b4. Peakiiuu, xapakrepHsle AJis CIUPTOB:
l.ropenue
2.1mpucoeIMHEHNE
3.moauMepu3anus
4. neruaparanus
5. XUMUYECKUA UHEPTHBI
6.9Tepuduxanms
Bb5.Cpenu npuBeAEHHBIX HUXKE BELIECTB, HAUIUTE POPMYITBI
kap6oHoBbIX kuciaoT: 1.CH3-CH2-COOH
2.CH3-OH
3.CH3-CH2-COH
4.CH3-COOH
5.CH3-CH2- CH2- CH2-COOH
6.OH-CH2- CH2-OH
b6. 13omeps! yraeBogopoaa
coctaBoM CsHi2:1.CH3-CHz- CHz-
CH2-CHs
2.CH3-CH2- CH(CHz3)-CHs
3.CH3-CH2- CH2-CH3
4.CH3-CH(CHzs)-CH2-CH3
5.CH3-CH2- CH=CHz:
6.CeHs-CH3
B7. Kakue BelecTBa ABISIOTCS
ankanamu: 1.CHg
2.CoHo
3.CsHie
4.CsHao
5.C3Hg
6.CsHg
B8. YkcycHy10 KHCIIOTY TPUMEHSIOT AJIS:
1.04YHCTKHU BOJBI
2.TI0JTyYEHUs] CHHTETUYECKOTO
Kayuyyka3.[Jis MoJydeHus
JIeKapcTB 4.a1eTaTHOTO
ENKa
5.YCKOpEHHUS CO3pEBaHUsL
IIOMHUI0POB
6.KOHCEPBUPOBAHUS OBOLIEH
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Muno6puayku Poccun
DenepanbHOE rocyapCTBEHHOE OI0DKETHOE
@)} 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckmit rocynapcrBensli yausepeute (PI'BOY BO «Henl'Vy»)
Mpuacckuii ¢pumuan

Paboyast mporpamma TUCIAILTHHBI
OV B. 07 «Xumus»
Crermansaoctu 38.02.06 duHaHCH

Bepcus nokymenra - 1 crp. 28 u3 28 Ilepsslii sx3eMILLAp KOITA Ne

B9. BemiectBa ¢ HOHHOM CBSI3bIO:

1.C3Hs

2.KCl1

3.NazS

4.HC1

5.Ca0O

6.S0,

B10. Oxcup KambIys BCTYITUT B PEAKIIHIO CO CIEAYIONIMMH BEIIECTBAMHU:
1. NaxSOq 2.0, 3.HCI 4.H0 5. NaOH 6. SO3
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