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1. IACIIOPT PABOYEM IMPOI'PAMMBI YYEBHOM JUCHUTITTTHBI
«XHAMMUA»

1.1. O61acTh IpHMeHEeHHS POTPAMMBI

Pabouas mnporpamMma y4eOHOM MMCHMIUIMHBI «XMMHSD) SBIJETCS 4YacThi0 OCHOBHOH
npodeccHOHANBHOM  00pa3oBaTeNpbHOM HpOrpaMMo#i B COOTBETCTBHM ¢ DenepaibHBIM
roCyJapCTBEHHBIM 06pa3oBaTeIbHEIM CTAHAAPTOM CpelHero (momHoro) obmero oOpa3oBaHHS U
defepalbHBEIM  TOCYJAPCTBEHHBIM  00pa3oBaTeNbHBEIM — crTaHmaproM (manee @I'OC) 1o
CIIELHATLHOCTH cpemuero mpodeccroHanbHoro obpazopanus (manmee CIIO) mis crenuambHOCTH
35.02.12 CamoBo-1apKoBO€ H JIaHAMA(QTHOE CTPOHTEILCTBO.

B ocHOBe y4eOHOM JUMCIMIUIMHEL « XEMHSD) JIEKUT YCTAaHOBKA HA YCBOEHHE 00y4alOIUMHUC
OCHOBHBIX IIOHSTHH, 3aKOHOB M TEOPHH XMMHH; OBIAICHHE YMEHHAMH HaOIIONAaTh XHMHYECKHE
SBJICHHS], TIPOBOIUTE XAMHUECKHH SKCIIEPHMEHT, IIPOU3BOJUTE PAcieThl Ha OCHOBE XHMMMYECKHX
(hopMyIT BEIECTB ¥ yPaBHEHHUI XUMHYECKHX PEaKIUH.

1.2. Mecro yd4eOHOH [JHCHMIUVIMHBI B CTPYKTYpeé @pOrpaMMbl HNOATN0TOBKH
CIIEIHAJHCTOB CPEJIHEro 3BeHa:

Nuctmmmana «XuMHES» BXOIMT B 0asoBbli y4eOHBI muKn (oOmeoOpasoBaTenbHBIC
JIMCIMILIAHEL) TIPOrPaMMBbI IIOATOTOBKH CIIEIHAIMCTOB CPETHETO 3BEHA.

1.3. Ilean u 3ama4gd y4eOHOH AMCHHIUIHHBI — TPeOOBaHHA K Pe3yJbTaTaM OCBOCHHS
JAUCHHUIIIHHBI:

CojiepskaHre IPOrpaMMBbI « XHMHs» HAIIPaBIEHO Ha JOCTHXKEHHE CIIEAYIOIINX [IeICH:

- OCBOGHHE 3HAHHH 0 XMMHYECKOM COCTABILIIOIIEH €CTECTBEHHO - HAYYHOM KapTHHBI MHpa,
BaXKHEHINUX XUMHYECKHUX IOHATHH, 3aKOHAX U TEOPHIX;

- OBIIaJIeHHe YMEHHSIMH IPHMEHSTH IIOJTydeHHEIEe 3HAHHS IS 00BACHEHHs PasHOOOpasHEIX
XUMHWYECKHX $BICHHMH M CBOMCTB BEINECTB, OLEHKH pOIH XHMHH B Pa3sBHTHH COBPEMEHHBIX
TEXHOJIOTHH M ITOJIy4eHUH HOBBIX MaTEPHAIIOB;

- pa3BHTHE NO3HABATEIHHEIX HHTEPECOB M HMHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOATENIEHOTO NPHOOpETeHHs XUMHWYECKMX 3HAHHA C  HCIOIB30BaHHMEM  PasIMYHBIX
HCTOYHHMKOB HHGOPMAIIHH, B TOM YHCIIE KOMIILIOTEPHBIX;

- BOCIIHTAHHE YOEXIEHHOCTH IO3UTHBHON POJIA XMMHHM B XKH3HH COBPEMEHHOTO 00IIECTBa,
HEOOXOIAMOCTH XHMHUYECKH IPaMOTHOTO OTHOIIEHHS K COOCTBEHHOMY 3II0POBBIO M OKPYKArOIIeH
cpeie;

- IpUMEHEHHE [IOIYYeHHbIX 3HAHUH H yMeHMH i 6€30IIaCHOTO HCTIOIB30BAHMS BEIECTB H
MaTepHAIOB B OBITY, Ha IPOM3BOZICTEE H B CEIBCKOM XO3sMCTBE, UL PELICHUS IIPAKTHICCKHX 33124
B IIOBCEJHEBHOM KM3HH, IS MPENyNPEeKICHI ABICHHH, HAHOCAIINX Bpe/ 340POBLIO YETIOBEKA U
OKPYKaIOIIEH Cpele.

B 3amaun 00yyeHUs XUMHUH BXOJHT:

- GOpMHpPOBaHHE 3HAHWI OCHOB HAyKH — BKHEHTITHX (paKTOB, IOHSTHIT, 32KOHOB H TEOpHH,
A35IKa HayKH, JOCTYIIHBIX 0000ImeHnii MEPOBO33PEHYECKOT0 XapaKTepa,

- pasBuTHE yMeHHH HabmonaTe U OOBACHATE XMUMUYECKUC SBIICHHA, co0monars IpaBHia
TeXHUKH 6e30MacHOCTH IIpH paboTe ¢ BEIeCTBAMH B XHMHYECKOH JIabopaTOpUH U B MTOBCEHEBHOH
JKU3HH;

- pa3BMTHE HHTEpeCca K XMMHH Kak BO3MOXHOM obnactu OyaymieH IPaKTHYECKOH
JEATENBHOCTH; pA3BHTHE MHTEIUIEKTYyalbHBIX CHOCOOHOCTEH H TIyMaHHCTHYECKHX KaudcCTB
JIMYHOCTH,

- (OpMEpPOBaHUE HKONOTHYECKOTO MBIILIEHHS, YOKICHHOCTH B HEOOXOIUMOCTH OXPaHBI
OKpY’KalOIleH CPeJIb.

OcBoeHHE COJEepKaHUs yIeOHOH IHCIHITIAHEL «Xumusy, obecrmeyuBaeT JOCTHIKCHHE
CTYIEHTAMH CIIEIYIOIIHX PE3yIbTATOB!

* THYHOCTHEIX:



— YYBCTBO TOPJOCTH H YBaKEHHS K HCTOPHH M JOCTHKEHHSIM OTEYECTBEHHOM XHMHUYECKOU
HAYKH;, XHMMYCCKH IPAMOTHOE IMOBEACHHE B NPO(ECCHOHANBHOH MESTETLHOCTH W B GBITY IpH
oOpalleHny ¢ XUMHUYECKIMH BEIIECTBAME, MATEPHATAMH U IIPOLCCCAMH;

— TOTOBHOCTP K IIPOJOJUKEHHIO 00pa3oBaHHs M TOBBINICHHS KBalu(HUKAIHMM B M30paHHOI
NPOQEeCCHOHAIBHOMH JIEATENEHOCTH ¥ OOBEKTHBHOE OCO3HAHHE PONA XHMHYECKHX KOMIETECHIHN B
3TOM;

— YMCHHE HCIIOJB30BaTh NOCTHIKEHHS COBPEMEHHOM XMMHYECKOM HAYKH M XMMHYECKHX
TEXHONOTWH /I3 IOBBINCHAS COOCTBEHHOTO MHTEIIEKTYalbHOTO PpAa3BHTHS B BBIOpaHHOM
npodeccCHOHANBHOM NeATeIBHOCTH;

* METANpeIMETHBIX:

— HCIOIB30BaHUE pa3IMYHBIX BHIOB II03HABATENBHON JEATENHBHOCTH M OCHOBHBIX
HHTEJUIEKTyabHBIX OIlepaluil (MOCTaHOBKM 3aiaud, (OPMYIHPOBAHHS THIOTE3, aHATH3A H
CHHTE3a, CPaBHEHHUS, 0000IIEHMS, CHCTeMATH3AIMH, BEISBIICHAS IPHYMHHO-CIIEACTBEHHEIX CBI3CH,
IIOKCKa aHAJIOTr0B, (JOPMYIHpPOBAHHS BLIBOAOB) JUIS PENICHHS ITOCTABICHHON 3a7adH, MPAMCHEHHE
OCHOBHBIX METOJOB II03HaHKs (HAOMIONEHHS, HAYIHOI'O SKCIIEPAMEHTA) Il H3yYEHUs Pa3IMyHBIX
CTOPOH XHMHYECCKHX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HHKA€T HEOOXOIMMOCTE
CTAJIKHBATHCA B IPO(ECCHOHAIBHOH chepe;

— HCIOJIBb30BaHHE DPa3HYHBIX HCTOYHHMKOB I IIONYyYCHHS XUMH4YECKOH HH(OpMAaIuu,
YMEHHE OLCHHTH €€ JOCTOBEPHOCTE LA JOCTHIKEHHA XOPOIIHX PE3YIbTAaTOB B IPODECCHOHATBHOM
chepe;

* IPEIMETHBIX:

— chOpPMHPOBAHHOCTH TIPEICTABICHHH O MECTe XHMHH B COBPEMEHHOM HAYYHOH KapTHHE
MHpa; MOHMMaHHE POJIM XHMHH B (QOPMHpPOBAHHH Kpyrozopa B (YHKIHOHAJIBHON TIPaMOTHOCTH
YeJIOBEKa I pellleHHs IPAKTHYECKHX 3a/1a4;

— BI3ICHHE OCHOBOIIOJATalOIMHMH XHMHYECKHMH IOHATHAMM, TEOPHSIMH, 3aKOHAMM H
3aKOHOMEPHOCTSIMH; YBEPEHHOE IIO/Ib30BaHUE XUMHYECKOH TEPMHUHOIIOTHEH W CHMBOIIHKOH;

— BJaJICHHE OCHOBHBIMH METOJAMH Hay4HOI'O IIO3HAHWs, HCHOJIb3YEMBIMH B XHMHH:
HaOIIOIeHHEM, ONHMCaHUEM, H3MEpPEHHEM, SKCIepHMEHTOM; yMmeHHe 00pabarhiBarh, OOBACHATH
pe3ylbTaThl MPOBEIEHHBIX OIBITOB H JEJaTh BBEIBOABI;, 'OTOBHOCTh M CHOCOOHOCTH NPHUMEHSATH
METO/IbI IIO3HAHMA [IPH PEIIEHUH IPaKTHYeCKUX 3a1ad;

— cOPMUPOBAaHHOCTH YMEHHS JaBaTh KOIHYECTBEHHEIE OLIEHKH H IIPOH3BOIUTE PACUETHI IO
XMMHYECKHM (HOpPMyJIaM B YPaBHEHHSIM;

— BJIaJIeHHE IIpaBHJIaMU TEXHUKH 0e30I1aCHOCTH IIPH HCIIONIE30BAHUH XUMHYECKUX BEIIECTB;

— c(hOpMHPOBaHHOCTE COOCTBEHHOMH ITO3MIIMH 110 OTHOIIEHHIO K XUMHYECKOH HH(OpMAIIHH,
II0JIy4aeMOM U3 pa3sHBIX HCTOUHHKOR.

1.4. IlepedeHnb NIaHHPYeMEIX pe3yJbTATOB 00ydeHHs] IO JHCIMILIMHE (NmepedeHb
(opmMHpYeMBIX KOMIIETEHIHI)

He npemycMOTpeHBI.



2. CTPYKTYPA U COAEPXKAHUE YUYEBHOI AUCIHUITILIMHBI

2.1. O0bem y4edHOl AHCHHIUIAHEL H BHIbI y4ebHo# paGorsl

-

Bun yae6uoit paborer

Beero

JacoB

Cemectpsr

2

Yuebuag Harpyska (Bcero)

135

48

87

AyAUTOpHBIE 3aHATHHA (BCET0)

100

38

62

B Tom uncne:

3aHATHA JICKITHOHHOI'O THIIA

32

12

20

[IPAKTHYECKHE 3aHATHSA (IPaKTHKYMEI)

58

20

38

Koncynpranuu

10

CamocroaTensnas padora (Bcero)

35

10

25

B TOM 4HCIIE:

Pegpepam

eneayoumopHas paboma 6 eude
OOMAUAHUX — NPAKIMUYECKUX — 3a0aHuUil, UHOUBUDYANLHBIX
sadanull,  camocmoamenvhozo  nodbopa  u UsyveHus
OORONHUMENBHO20 MEOPETULECK020 MAMEPUANA

Camocmosmenvuasn

27

19

IIpomerxyTounas arrecTamnus (3xk3amen/3auet/ mud3ader)

3K3aMEH

nudzager

LOGLU,&H TPYIOEMKOCTE

135

48

87

2.2. CTpyKTypa IHCOHILIHHGI:

HaumenoBaumue
pa3enoB H TeM

Koau4gecrno AYAHTOPHBIX 4acoB

Bceero

Teoperuueckoe
obydeHue

IIpakTHyeckue

3aHATHA

CamocTosaTenbHasa
paborta
o0yJaromerocs
(uac)

Pazpen 1.
Opranuyveckasi XuMHst

48

12

20

10

Tema 1.1 [Ipenmer
OpTraHHUYECKOH XUMHH.
Teopus crpoenus
OpraHHYEeCKHUX
COCTHHEHUH

Tema 1.2 IIpenensuble
YTJIEBOJODOIBI

Tema 1.3. DTHUIEHOBEIE U
THEHOBLIE
YTTIIEBOLOPOIBI




Tema 1.4.
AnleTUIIeHOBEIE

YIIEBOIOPOIBI

Tema 1.5.
ApomaTrueckue
YTIEBOIOPOABI

Tema 1.6. Ilpupogusie
HCTOYHHKHA
YIJIEBOJOPOIOR

Tema 1.7.
['appoxcunsHbe
COEIMHEHUS

Tema 1.8. Anpgeruns: u
KETOHEI

Tema 1.9. Kap6onoseie
KHCIIOTHI H HX
IIPOH3BOIHEIE

Tema 1.10. Yrieroasr

Tema 1.11. AMuHBL
AMHHOKHCIIOTEI, OeKu

Tema 1.12.
AzoTconepxarrye
TeTePONMKIIHYECKHE
COEIHHEHHS.
HyKJIeMHOBEIE KHCIIOTEL

Tema 1.13.
BHonorauecku akTHBRHBIE
COEqUHEHHUS

Koncyneranuu

Pazjgen 2. O6masa u
HeopraHu4ecKas
XHMHA

20

38

23

Tema 2.1. Xumua —
HAyKa 0 BEIECTBAX

Tema 2.2. Ctpoenue
aToMa

Tema 2.3.
[epromrgeckuii 3aK0H H
[Tepuouyeckas cucreMa
XUMHYECKHX 3JIEMEHTOB
JI. 1. Menneneera

Tema 2.4. CtpoeHue
BEIECTRA

Tema 2.5. [lomumepst

Tema 2.6. JlucnepcHeie
CHCTEMEI

Tema 2.7. XuMHYECKHE
PEaKIuu

Tema 2.8. PacTBOpEI

Tema 2.9,
OxucIuTeIsHO-




BOCCTaHOBHTEIILHBIE
peaKIuy.
ONEeKTPOXUMHYECKHE
IIPOIECCHI

Tema 2.10.
Knaccudukanus
BerecTB. [IpocTrie
BEIIECTRA.

Tema 2.11. OcHoBHEIE
KJIaCChl HEOPTaHHYECKHUX
U OpPraHHYECKHX
COEIMHEHHH

Tema 2.12. Xumus
3JIEMEHTOB

Tema 2.13. Xumus B
JKH3HH 0D01I1ecTRa

?OHCYJILTaHPIPI

| Beero mo auenumuinne

135

32

58

35
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2.4. CopepixaHue pas3ae/i0B AHCHHILTHHELI

2.4.1. 3apaTHS JeKIHOHHOr0 THIIA

HawumeHoBanue
Pa3aeNoB U TeM

Conepxanne paznena

®opma
TEKYIIEro
KOHTPOJIS

2

3

4

I cemecmp

Pasznen 1. Opranmgeckas XuMus

Tema 1.1
IIpenmer
OpraHHYeCcKoi
XuMUH. Teopus
CTPOEHHS
OpraHHYECKHX
COEIUHECHUH

IloHsTrE 06 OpraHUIECKOM BEMECTRE M OPraHHYECKOH
XuMHHU. KpaTkuif 04epk HCTOPUM PasBUTHS OPraHHYecKOM
XUMUH. OCHOBHBIE [TOJIOXKEHHS TEOPUH CTPOEHHS A. M.
Byrneposa. XuMuyecKkoe CTpoeHHe H CBOHCTBA
OpraHv4ecKux BermecTs. [lonarue 06 m3omepuu. Crocobs
0TOOPaKEHHSI CTPOSHHS MOJIEKYJTbI ((HOPMYIIBL, MOJIEIH).
Knaccuukarus opranigecKux BEIEeCTB B 3aBHCHMOCTH OT
CTpOCHHA yriepoaHoi nenu. Ilouatue GyHKIMOHANIBEHOM
rpynmsl. [IoHsgTHE 0 THIIAX W MeXaHW3Max peaKiuii B
OpPraHMYECKOM XUMHH.

Y, KP

Tema 1.2
[Ipenensusle
YTIIEBOIOPOIEI

[lonstre 06 yrmeBomoposax. OcOGEHHOCTH CTPOSHHS
IOpPEIENBHBIX YIIIEBOAOPOIOB. AJIKaHEI KaK IIPEeCTaABHTENH
NIPENIeNIBHBIX YTIEBOAOPOA0OB. XUMHYECKHE CBOMCTBA
AITKaHOB. PeakMu: raoreHupoBanie, HATPOBAHKE,
JETHAPHPOBAHHMS, TOPEHHS, KATATHTHIECKOTO OKHCIICHHS
ankaHoB. KpeKMHT alKaHOB, Pa3MHIHEIE BH/bI KDEKMHTA,
OpAMEHEHHE B IPOMBIIUIEHHOCTH. ITHpoiM3 1 KoHBepCHS
MeTaHa, H30MepH3alHs ajkaHoB. O01acTH MIpUMEHEHHUS
ankaHoB. [IpoMbIIITeHHEBIE CITOCOORI HOIYYEHHS ATKAHOB!
MOJIyYEHHE U3 IIPHPOIHEIX HCTOYHHKOB, KPEKHHT
napa(HHOB, IIOIy4eHHEe CHHTETHIECKOrO OEH3HHa,
rasgQuKanys yrid, THIpHpoBaHie ankaHoB. JlaGopaTopHbie
CrocoOBI IOTydeHHS AJIKAHOB: CHHTE3 Bropiia, mexap-
OoKkcHIMpOBaHKE, THAPOIIN3 KapOHAa alFOMHUHHS.
['oMonoruyeckuit psii ¥ HOMEHKIIATYpa IHKJIOAIKAHOB, HX
obmas dopmymna. [Tonyuenne u husudIeckue CBOUCTBA
[IUKI0AIKaHOB. XMMHUYECKHE CBOHCTRA IUKIIOANKAHOB.
Peaxiiu IpHCOEIMHEHUS H PAJHKAIEHOTO 3aMeIeHHs.

Y, KP

Tema 1.3.
OTHIEHOBBIE H
JTHEHOBEIE
YTJIEBOIOPOIBI

I'omonoruuecku#t psn u obmas GopMyna anKeHoOB.
M3omMepus 3THIEHOBBIX YITIEBOJOPOAOB: MEKKIIACCOBA,
YTJIEPOIHOTO CKENETa, IOIOKEHHA KPATHOH CBSI3H.
OcobeHHOCTH HOMEHKIIATYPEI STUIEHOBBIX YTIIEBOIOPOIOB.
@usnueckue cBOiCTBA aTKCHOB. XHMMUYECKHE CBOMCTBA
aJIKEeHORB. Peakiuu rajJoreHupoBaHus,
TUAPOraOreHHPOBAHHMS, THIPATAIMH, THAPHPOBAHHS.
[IpaBuno MapkoBauKkoBa U 3aiinesa. JlabopaTtopHsie
criocoOr! nomydenus ankeHoB. [lonsTre U KnaccHpukaiys
JTMEHOBBIX YTJIEBOIOPOJIOB 110 B3aHMHOMY PACIIOIOKEHHIO
KpaTHBIX CBs3eH B MoneKyie. HomMeHKknaTypa THEHOBEIX
YTIIEBOZOPOIOB. XMMHYECKHE CBOHCTBA a/lKaHEHOB.
IMomumepuzanus mueHoB. CrocoObl noMy4YeHHs JHEHOBRIX

Y, KP
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yraesozopoznos: pabotsl C. B. Jlebenera, nerunpupopanue
aJIKaHOB.

Tema 1.4.
ATIeTHIIEHOBEIE
YTTIEROJOPO/IBI

I"omonoruyeckuii pan u obmmast popMyia aIKHHOB.
Homenxiatypa aneTHI€HOBBIX yIiIeBOI0opoaoB. MzoMepus
MEKKITACCOBas, yrJIepOIHOIO CKENeTa, IIOJIOKEHUS KPATHOM
CBsA3H. XAMHYECKHE CBOHCTBA M IIPHMEHEHHE AJIKHHOB.
Peaxuus Kydepoga. IlpaBuno MapkosaukoBa
MPHMEHHUTENBHO K aneTHacHaM. [ToIBHKHOCTE aToMa
BOJIOPO/Ia (KUCIIOTHBIE CBOMCTBA AKHHOB). OKHCIEHHE
ankuHoB. Peaknus 3enmunckoro. [IpuMenenune
AIleTHIIEHOBBIX yTIE€BOJ0pOOB. [lomuBUHUNALETAT.
[Tonyuenue anxuHOB. [loxyueHne aneTHieHa THPOTH3IOM
MeTaHa | KapOHuIHBIM METOIOM.

Y KP

Tema 1.5.
ApomaTHyeckue
YIII€BOLOPOLIBI

Ben3on kak npencTaBUTENs apeHOB. PasBuTre
IIpe/ICTaBIeHUH 0 cTpoeHHH Oer3ona. CoBpeMeHHEBIE
IPE/ICTaBICHUS 00 SIEKTPOHHOM M MPOCTPAHCTBEHHOM
cTpoeHuH OeH3omna. ['omonoru GeH3oia, HX HOMEHKIIATYPA,
obmas Gopmyna. U3HYECKHE CBOMCTBA APEHOB.
XuMudecKre CBOHCTRA apeHoB. [IpuMephl peakiiuit
3NEKTPO(HIBLHOTO 3aMEIEeHHS: TaJIOTeHHPOBAHHS,
AIKHITMPOBAHUS, HUTPOBaHMA, CyIb(UpOBaHus. Peakiiuu
THIPHPOBAHMS ¥ NPHUCOEIHHEHHS XIopa K OeH30ITy.
OcobeHHOCTH XUMHYECKHX CBOHCTB FOMOJIOTOB HeH30a.
IIpupoHbIE HCTOYHUKH apOMATHIECKHX YTIIEBOIO-
pozioB. ApoMaTH3alys alKaHOB U ITUKJIOAIKAHOB.
AnxunupoBanue O6eH3oua.

Y, KP

Tema 1.6.
[Ipuponusie
HUCTOYHHUKH
YIIEBOJOPOIOB

Haxoxnenue B ipupoe, cocTaB 1 (pu3ndecKue CBoHCcTBa
Hedru. [Ipombiiennas nepepaborka HedTH.
Pextuduxanus HedTH, OCHOBHBIE (PAKIHH €€ pa3fielieHus,
HX HCIONb30BaHKUE. BropuyHas nepepaboTka
HedTenpoaykTor. KayecTBo aBTOMOOHIIEHOTO TOIUIHBA.
OxTanoBoe yucio. [IpHpoHbLi ¥ MOy THEI He(QTAHOH
raspl. CpaBHeHHE cocTaBa IPHPOJHOTO U IIOIIyTHOIO Ta30B,
HX IpaKTHYECKOe HCIoIp30Banne. KaMeHHEIH yTolb.
OCHOBHBIE HANPABIIEHHUS UCIIONB30BAHMA KAMEHHOI'O YIJIA.
KokcoBanue KaME@HHOTO YITIf, BaKHEHIIME IPOAYKTEI TOTO
mporecca. JKOJIOTHYECKHe acleKTHl T00bI4H, nepepaboTKu
M MCIIOIE30BAHUA TOPIOUUX HCKOIIAEMBIX.

Y, KP
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Tema 1.7.
I'uypokcuibaele
COETHHEHHUS

Knaccuduxanus crmpros mo THITY YTJI€BOAOPOIHOIO
palliKaia, THCIly rHIPOKCHIBHBIX TPYIIT M THIY aTOMa
YTIIEPO/Ia, CBA3aHHOIO C THAPOKCHIBHOM IPYIITIOi.
ONEKTPOHHOE M IPOCTPAHCTBEHHOS CTPOCHHE
THAPOKCUIILHOH Ipymiel. Biustue crpoenns CIIMPTOB Ha HX
tusuueckue croitctna. [oMonornyeckuii PAI IPENENBHBIX
ONHOATOMHEBIX CIUPTOB. M30MepHs H HOMEHKNATypa
AIIKaHOJIOB, HX 00Imas GopMymna. XumMuueckre croMcTBA
AJIKaHOJIOB. PeaknmonHas crioco6HoCTS NpeaebHBIX
ONHOATOMHBIX CIIMPTOB. Peaknuu, moarsepsxaaromnue
KHCIIOTHBIE CBOMCTBA CIMPTOR. Peakimu 3amelnenms
THAPOKCHITBHOH IPYIIIBL. MeXMONeKy IsSpHas IerHapaTaius
CIIMPTOB, yCIOBHA 00pa3oBaHHs IPOCTHIX 3(upoB. CriocoGsr
IOJTyHEHMA CIIUPTOB. ['HApOIH3 rajoreHankaHos.
I'mppatanus ankeHoB, ycioBus ee MIPOBEICHHS.
Boccranornenue kapGOHHIBHEIX COeTUHEHHMI.
MuoroaromusIe ciupTEL Nzomepust u HoMeHKTaTYpa
TIPECTABATENEH JIBYX- H TPEXaTOMHBIX CIIUPTOB.
OcoGeHHOCTH XHMHYECKHX CBOHCTE MHOTOATOMHELX
CIIHPTOB, HX KadeCTBeHHOE 00HapyxeHue. OTaenbHEbIe
NIPEACTABUTEIIH: STUICHTTIMKOJIb, TITHIEPHH, CIIOCOOI HX
[OTy4eHH, TPAKTHYECKOE IpuMeHeHHe. Derolr.
DNEKTPOHHOE U IIPOCTPaHCTBEHHOE cTpoeHHe (heHoIa.
Bsanmuoe BiusHEE apoMaTHYECKOTO KOTBIA H
THAPOKCHIIbHOH Ipynnbl. XUMHYECKHE CBOCTBA (eHoIa
KaK QYHKIHs ero XAMHYECKOIo CTpoeHHs. BpoMuposanme
(heHoNa (kavecTBeHHAS peaKis), HUTpOBaHHEe (THKPHHOBAS
KHCIIOTa, €€ CBOMCTBa B NpuMeHeHHe). O6pazoBaHue
OKpAIEHHBIX KOMILTEKCOB ¢ HoHoM Fe’*, IIpuMenenue
tenoma. [Tonydenne heHONA B IPOMBIIIIEHHOCTH.

5 kP

Tema 1.8.
Anbnerune u
KE€TOHEL

I'oMonoruyeckue psijibl albaeruI0B H KETOHOB. I10HATHE O
KapOOHUITBHBIX COEIHHEHHSX. DIEKTPOHHOE CTPOCHHE
kapOoHUIEHOH rpynmeL. M3omepus 1 HOMEHKJIaTypa
IBJCTHIOB H KETOHOB. @U3HYecKHe CBOMCTRA
KapOOHMIIBHBIX COeMHEHHH. XUMHYECKHe CBOCTRA
AIIBJICTHNIOB M KETOHOB. PeakIuy OKuCIIeHHs allbIeTruIoB,
Ka4ECTBEHHBIC PEaKIHK Ha aJlbJeTHIHYI0 Tpynny. Peaknun
TIOJIMKOH/IEHCAlMK: 00pa3oBaHue
(enonodpopmansaeraanpx cMomn. [IpuMenenue 1
HOIy4eHHe KapOOHHIBHEIX COeNHHEeHHH. [IpHMeHeH e
aIIB/ICTH/IOB B KETOHOB B OBITY M IIPOMBIILIEHHOCTH.
AJIbJIErH/IbI B KETOHBI B IpHpojie (3)HpHEBIE Maca,
(epomonsr). ITonyueHne KapOOHUILHEIX COSTHHEHAH
OKHCJICHHEM CIIHPTOB, FHApaTallied aJIKHHOB, OKHCIIEHHEM
YIJIEBOJOPOJIOB.

¥, KP
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Tema 1.9.
Kapbonosrie
KHCIIOTEI H HX
[IPOX3BOJHEIE

IonsTHe 0 KapGOHOBLIX KUCIOTAX M HX KIacCH(puKaIus.
DIIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOEHHE
KapOOKCHIBHOM rpynmeL. ["oMomoruyeckuit P IpeaenbHEIX
OMHOOCHOBHBIX KapOOHOBEIX KHCIIOT, HX HOMEHKJIATYpA |
H30MepHs. XUMUYECKHE CBOMCTBA KapBGOHOBBIX KHCIIOT.
O6pazoBanne (yHKITHOHAIBHEIX IIPOM3BOJIHBIX KapOOHOBLIX
KHCIIOT. Peakiuu srepuduxarum. AHTHIPHIBI KapOGOHOBEIX
KHCIIOT, HX IIOJy9CHHE U IpuMeHenne. CIocoOsl MOTy4eHus
KapOOHOBEIX KucoT. O6IHe crrocobst IOTyYEHHS:
OKHCIICHVE aIKaHOB, AlIKEHOB, MEPBHYHEIX CIIUPTOB,
anbACTHI0B. Baxkneiinmue npencrasuteny kapGOHOBEIX
KHCTIOT, uX GHOsIOrHIeckas pois. CTpoeHue |
HOMEHKIIATYPA CIIOXKHBIX 3QUPOB, MEKKIACCOBAS H30MEPHS
¢ KapOOHOBEIMH KHCIOTaMH. Crioco6s MOJIYYEHHS CIIOMKHBIX
a¢upos. JIaBcaH Kak Ipe/ICTABHTEh CHHTETHUECKHAX
BOJIOKOH. XHMHYECKHE CBOMCTBA H IIPHMEHEHHE CIIOMKHBIX
3¢upoB. JKupE! Kak crokHEIE SQHPHI TIIAIEPHHA.
Kap60oHOBBIE KHCIIOTEL, BXOSIINE B COCTAB KHPOB.
XuMHUYeCKHE CBOMCTBA JXHPOB: THAPOIIH3, OMBLICHHE,
THIpHpOBaHKe. bronoruyeckas pob KUPOB, HX
HCIIONB30BaHKE B OBITY B npoMemuIieHHOCTH. Com
KapOOHOBBIX KHCIIOT. MEBLIa, CYIHOCTH MOIOIIErO AeHCTRH.
OtHoenre MbIa K jkecTKo# Boje. CHHTeTHIECKHE
Moromue cpencrsa — CMC (metepreHTs), Hx
IIPEUMYINECTRA H HETOCTATKH.

¥, KP

10

Tema 1.10.
Yrnesomer

Ilonsrre 06 yrmeBogax. Knaccuhukanus yriesonos. MoHO-
» IA- U NIOHcaxapubl. bronoruueckas pois yrieBomoB, HX
3HAYCHHE B JKM3HM YEJI0BEKa M 00mecTBa. MoHOCAXapHIbL.
I'moko3a, cTpoeHHe ee MOJIEKYIIBI B (PH3HYECKHE CBONCTRA.
Tayromepus. XuMHdIeCKHe CBOHCTBA MTIOKO3EL: PEAKIIHH TI0
aIbICTH/IHOM Ipymile («cepebpsHOro 3epKanay, OKHCICHHE
A30THOM KHMCJIOTOMH, THAPHPOBAHKE). Peakiiuy riroKo3EI KaKk
MHOT0aTOMHOI'O CIIHPTA: B3aHMOIEHCTBHE I'IIFOKO3EI C
runpoxcuioM MeaH (1I). Pasmmunsie THIE! 6poKeHHS
(crEpTOBOE, MOIOYHOKHUCIIOE). [ F0K03a B IIPHPOJIE.
Buonoruyeckas pons # npuMeHeHHe Ioko3sL. OpyKTo3a
KaK H30Mep IOK036l. CpaBHEHHE CTPOSHUS MOJIEKYJIBL K
XHMHYECKHX CBOMCTB IIIOKO3BI B (DpyKTO36l. DpyKTO3a B
IpUpPOJE U ee Guogoruueckas poiis. JlHcaxapH/IbL
Crpoenne nucaxapunos. CTpoeHre H XMMHYECKHE CBOHCTBA
caxapossl. JIakTo3a B MalbT03a Kak H30MEPEI Caxapo3bl.
[Tonmucaxapunael. Obmee CTpoeHHE MOTHCAXAPHIOB.
Ctpoenne Monekynsl kpaxmana. OHU3HYecKHe CBONCTBA
Kpaxmajia, Ero HaxOxJ/IEHUE B IPUPOIe U OHOIOTHYeCKas
poub. ['maxoren. XuMu4ecKHe CBOMCTBA KpaxMaa.
CpaBHeHHe CBOMCTB KpaXMaJa H IeJUTFOI03EL

¥, KP

22




11

Tema 1.11.
AMHHEI,
aMHHOKHCIIOTEI,
Oenku

Knaccuduxarus u usomeprs amunos. I OMOJIOTHYECKHE
PAIBI IIPENCTILHBIX AlTH(DAaTHYECKAX M aPOMATHIECKHIX
aAMHHOB, H30MEPHS H HOMEHKIIATYpa. XUMHICCKHE CBOMCTRA
aMuHOB. IIpuMeneHue U nomydenne aMmunos. [loHsTHe 06
dMHHOKHCIIOTAX, HX KIACCH(HUKAINS U CTPOSHHE.
JBOHCTREHHOCTE KHCIOTHO-0CHOBHELX CBOHCTB
AMHHOKHCIIOT ¥ €€ IPHIKMHEL Peakiuu koHaeHcammy.
Ilentvnuas cBsss. CHHTETHYECKHE BOIOKHA.
Knaccudukamms Bonokomn. TlonyyeHne aMHHOKHCIIOT, HX
NpUMEHEHHe H Ouonornyeckas GyHKuus. Benky. Bemku kax
PHPOTHEIC TIoNMMeDEL [lepBuunas, BTopuunas, Tpernunas
H HETBCPTHYHAS CTPYKTYpPHI OeKkoB. XuMHUecKue

CBOHCTBA OCIIKOB: TOpeHue, NeHaTypanus, THIPOIIH3,
Ka4eCTBEHHEIE ([BETHBIE) PEaKIHH. BHOIOrHYecKHe
(byaxnun Genkos, ux 3Hauenwue.

¥, KP
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Tema 1.12.
A3soTcomepxar
He
TeTEPOLHKIIHYEC
KHe
COEIMHEHHS.
Hyxnewnosrie
KHCIIOTBI

Hyxnennopsie kucnotesr. HyKIeHHOBEIE KHCIIOTEL Kak
TIPHPOZIHEIE MOTEMephl. HyKITeoTHABL, HX CTpOeHHE,
npuMepel. ATO u AJI®, ux B3aumonpeBpameHue u poIB
9Toro npotecca B npupoze. ITonstue JITHK u PHK.
Crpoenne [THK, ee neperynas u BTOPHYHAsH CTPYKTypa.
Penmuxanus JTHK.

Y, EKP

13

Tema 1.13.
Buonoruueckn
AKTHBHEIE
COETHHEHHS

llonsTre 0 BpepmenTax Kak 0 GHOIOrHYECKHX
Karammsaropax 6enkosoi nmpuponst. Kinaccubuxars
(epmenTos. 3HaueHne hepMEHTOB B 6HOIOTHHA U
IPHMEHEHHE B IIPOMEIIUIEHHOCTH. [ToHATHE 0 BUTAMHHAX.
Ux knaccuduxarus u o603Hauenue. [losrTue o TOpMOHax
KaK OHOIOIrMYeCKH aKTHBHEIX BEIECTRBAX, BBITONHIIONIHK
SHIOKPHUHHYIO PEryIALAIO KU3HEAEATEIIEHOCTH
oprauu3MoB. Knaccuukamnus ropMOHOB: CTEPOHIEL,
IIPOH3BOHEIE aMHHOKHUCIIOT, TOJTHIIENITHAHEIE H GETKOBBIE
rOpMOHEL OT/e/bHEIE IPEICTABATENH: 3CTPAIHOIL,
TECTOCTEPOH, HHCYIIHH, a/ipeHaluH. [ToHATHE 0 JleKapcTBax
KaK XHMHOTEPaNleBTHIECKHX Npenapartax. [ pyms
J€KapCTB: CyIb(paMHUIE! (CTPENTOLHU ), AHTHOHOTHKH
(MEHALMILIAH), aHTHNMPETHKH (aCITHPHH), aHATBIETHKH
(aHambruH). MexaHH3M NeHCTBHA HEKOTOPBIX
T€KapCTBEHHBIX IPENApPaToB, CTPOSHHE MOJIEKYIL,
[IPOTHO3HPOBAaHHE CBOICTE HA OCHOBE aHAIH3A
XHMHYECKOTO CTPOEHHSA. AHTHOMOTHKH, HX KIIacCH(HKAIHs
IO CTPOCHHUIO, THUITY H CIIEKTPY ACHCTBHS.

Y, KP

2 cemecmp

Pasnen 2. Obmas u HeopranuYecKas XUMHAS

14

Tema 2.1.
XuMusa —
Hayka o
BEIECTBAaX

CocraB BemecTBa. XUMHYECKHE 3I€MEHTEL. 3aK0H
IIOCTOSHCTBA COCTaBa BEIIECTR. BelecTBa MONEKyISpHOTo
H HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH ABOTA/IPO H €ro
cnencters. MsMepenue BemecTsa. Macca aToMOB U
MOJIEKYJ. ATOMHas efUHHLEA MacChl. OTHOCHTEIILHEIE
aTOMHas H MOJIEKyJIIpHast Macchl. KOJIMYECTBO BEIECTRA.
Hucno Aorasipo. MomsipHas Macca. 3aK0H ABOrajipo | ero

VY, KP
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crencTBrs. MosapHeri 06eM BelecTs B ra3006pasHoM
COCTOSIHMH. ArperaTHEIe COCTOSHHS BelnecTra. TBepoe
(KpEcTamH4YecKoe 1 aMopdhHOE), KHKOE U raszoobpaznoe
arperaTHbIe COCTOAHMA BemecTBa. CMECH BEIecTs.
Pazimuus Mex Ty cMecaMu i XUMEYECKAME COe/THHEHISIMA.
MaccoBas i 06peMHas TOTH KOMIIOHEHTOB CMECH.

o0pazoBaHHs 5TOH CBA3U: OOMEHHBIN H JOHOPHO-
akienTopHeii. KopanenTras nonspHas u HemoIspHAs
ces3d. Monnas xumudeckas cBa3b. KpaitHuii ciryyaii
KOB&JIEHTHOMH IOJIPHOM CBA3U. MexaHu3M o0pa3oBaHus
HOHHOH CcBs3H. MIOHHEBIE KpHCTANIHNYECKHE PEIIETKH H
CBOMCTBA BEINECTB C TAKMMH KpHCTalIaMu. MeTtannndeckas
XUMHYecKas CBA3b. OCOOBIH THII XMMUYECKOH CBA3H,
CYILECTBYIOIMY B MeTa/lIax U ciuiaBax. CBoHcTBa
MeTaJIM4IeCcKoH cBs3u. BomopoiHas xuMHU4YecKas CBA3b.
MexanusMm obpasoBanus Takoi ces3u. Ee xiiaccuukamnys:
MEXMOIEKYIIIpHas H BHYTPHMOJIEKYIIpHas BOJOPOJHEIE
cBs3u. OU3MYeCKUe CBOHCTBA BEIIECTB C BOAOPOIHOM
cBa3bi0. Kommnekcoobpazoranue. [loHsITHE 0 KOMIITIEKCHBIX
coenuHeHusx. KoopauHAMoOHHOE YHCIIO
KoMILIeKkcooOpasopareii. BHyTpeHHss U BHeIIHAA chepa
KoMILteKkcoB. HoMeHKIaTypa KOMILIEKCHBIX COCTHHEHHH.
Wx 3nauenue.

15 | Tema2.2. CoBpeMeHHbIE PE/CTABNEHUS O CTPOCHHH ATOMA. Y, KP
Crpoenne atoma | Kopnyckymnspro-sosmoBoit TyaJIu3M 9aCTHI] MEKPOMHPA.
Cocras aroMHOro sipa. HyKIOHEI: IPOTOHE 1 HEUTPOHEL.
HM3oToms! ¥ HyKIIHABL DIeKTpoHHAT 060I09Ka ATOMOB.
IonsTre 06 31MeKTPOHHOM OpGHTAIH H BIIEKTPOHHOM
obnaxe. KBaHTOBEIE 9rCa: r1aBHOE, OpOUTATLHOE
(mobo4HOE), MATHHTHOE H CITHHOBOE, Pacnpenenenne
37ICKTPOHOB II0 SHEPreTHYECKUM YPOBHSM, HO/(yPOBHAM H
OpOHTAISIM B COOTBETCTBHY C MPUHIHIIOM HAUMEHBITeH
SHEPTHHM, IpuHIHIOM [layms u npasunom ['yuza.
DJIeKTPOHHBIE KOH(GHUTYPAIHH aTOMOB XHMATIECKHX
9IIEMEHTOB. BaJleHTHEIE BO3MOKHOCTH ATOMOB XHMHUYECKHX
SIIEMEHTOB. DIEKTPOHHAS KIACCH(PHKALIUL XHMAYECKHX
SIIEMEHTOB: §-, p-, d-, f-3MeMeHTEhL.
16 | Tema 2.3. Ilepuonmyeckas cicreMa U cTpoeHHe aToma. OU3MYIECKuHii Y, KP
ITepuonmaeckuii | CMBICIT OPSIKOBOIO HOMEpA 3IEMEHTOR, HOMEPOB TPYIIIIEI
3aKOH U H meproa. Ilepuoaudeckoe n3MeHeHHE CBOHCTR
Ilepronmdeckas | 3MEMEHTOB: paJyca aToMa; SHEPTHH HOHH3ALMH,
cucremMa SJIEKTPOOTPHIATENBHOCTH. [[pHunHEl H3MeHeHHS
XHUMHYECKHX METAUTHYECKHX ¥ HEMETAJTHYECKHX CBOMCTB 3JIEMEHTOB B
37eMeHTOB /[I. IpyIax | Mepuojiax, B TOM ducie GoIbInax 1
W. Menneneepa | ceepx6ombiimx. 3HaueHne [TepHOIMUECKOro 3aKOHA 1
ITeproanueckoit CHCTEMEI XHMHYECKHX 31eMeHToB J]. U.
Menneneepa /19 pa3BATHs HAYKH M HOHMMAaHUSL
XHMHYECKOH KapTHHBI MHDA.
17 | Tema 2.4. ITonsTre 0 XHUMHYeCKO# cBa3d. THIbl xMMHUYecKkuX cBasel: | YV, KP
Crpoenue KOBAJICHTHAs, HOHHASA, METATHYECKAs U BOIOPOIHAS.
BEIECTBa KopanenTHas XuMu4eckas cBs3b. JIBa MexaHu3Ma
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Tema 2.5.
Ionmumepsr

Heopranuueckue nommeps! u opranuyeckue. Crpykryps
[IOJTMMEPOB, MX KIACCHPHMKAIUSA U CIIOCOBH! TOITydeHHs.

Y, KP

19

Tema 2.6.
HucnepcHrle
CHCTEMBI

Knaccudukanus nucnepcHsx cucrem s 3aBUCUMOCTH OT
arperaTHoOro COCTOSHHUS JUCIIEPCHOHHOM CPEJIEL i
AHUCIIEPCHOM (a3, a TakKe 10 pasMepy UX YaCTHIL
I'pyboaucnepcusre u TOHKOJHCIIEPCHBIE CHCTEMBL. D(deKT
Tunpans. Koaryaaius B Ko/utonmspx pacTBopax. 3HaYeHUE
AHCTIEPCHBIX CHCTEM B JKHBOH H HEXXHBOU IIPHPOJIE H
TTPAKTUYECKOH KH3HH YEJIOBEKA.

Y, KP
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Tema 2.7.
XHUMHYecKkue
peaxiuu

Knaccnduranms xumuueckux Peaxiuii B OpraHHYecKoi
HEOpra"nu4ecKoi xuMuu. [ToHsTHe 0 XHMHYeCKoH peaKiuu.
Peaxuny, unyimie Ges u3MeHeHns Ka9eCTBEHHOrO COCTaRA
BEINCCTB M C U3MEHEHHEM COCTaBa. BeposSTHOCTS
TIPOTEKAHHA XUMHYECKUX peakuuit. BHyTpennss sgeprus,
SHTAIBOH. Teruioroi s derT XxuMuYecKHX peaKiui.
Tepmoxumuyeckue ypaBHeHHuS. Cranpaptaas sHTambIHs
peakuui u ob6pasosanms Bemects. 3akoH . W. Tecea 1 ero
CIeACTBHUS. JHTponHs. CKOPOCTh XUMHUECKUX peaknui.
IlonsTHE O CKOPOCTH peaKIHii. CkopocTb romo- u
TETePOreHHON peakiHy. JHeprus akTuBanuu. DakTopsl,
BIIUSFOIIHE HA CKOPOCTh XHMHYECKOM PEaKIIHy.

¥, KP
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Tema 2.8.
PactBopEI

IlousTHE 0 pacTBOpax. PHIHKO-XUMHIECKAS NpEpoaa
PaCTBOPEHHS U pacTBOPOB. BaumoeficTeie pacTBoprTea
H pacTBOPEHHOIO BeecTBa. PacTBOpEMOCTE BemecTs.
Crioco6EI BEIpaXkeHUsS! KORIIEHTPALHH pacTBopoB. Teopus
SJIEKTPONMTHYIECKOHN qUCcCONHaAINKA. MexaHum
AUCCOIHAIMH BEIIECTB C Pa3IHYHBIMH THIIAMH XHMHUYECKUX
cBs3eil. OCHOBHBIE IIOJIOXEHHUA TEOPHH DIEKTPOIMTHYECKOM
aucconnanyy. CTeNeHp SIeKTPOIMTHIECKOH AHCCOMHAIINE
H (haKTOpEI ee 3aBHCHMOCTH. CHITBHEIE H CPELHHE
SIEKTPOIHTEL Jlucconuanus Bogs. BogopoHbi
noxasarens. Cpenia BODHEIX PacTBOPOB 3NEKTPOIATOB.
I'unponns xax o6MeHHs1 mporecc. Heo6paTumpiit
TH/IPOJIU3 OPTAaHHYECKUX U HEOPTaHUUECKHX COSIMHEHU W
€r0 3HAYCHHE B IIPAKTHYECKOH JeATeIbHOCTH Ye/IOBEKA.
O6parumsrii ruapomms coneif. CTymeHuaThI THOPOJTH3.
[IpakTHyeckoe npuMeHEHHE

¥, KP
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Tema 2.9.
OKHCIIHTENBHO-
BOCCTaHOBHTEIh
HBIE PEaKIHH.
ONeKTPOXuMHYE
CKHE IIPOIECCHI

HonsiTre 06 OKHCITHTETBHO-BOCCTAHOBHTETEHEIX PEAKIHSX.
OxwmcmuTend u BoccTaHOBATEH. OKHCIHTEIBHO-
BOCCTaHOBHTENbHAA IBOMCTBEHHOCTD. Kiaccuduxamus
OKHCITUTEIbHO-BOCCTAHOBUTEBHBIX PeaKiui. X UMHUECKHE
HCTOYHMKHM TOKa. DJIEKTPOIHBIE IOTEHIHANEL. Ps
CTaHJAPTHAIX IEKTPOJHEIX MOTEHIHATIOB
(3TIEKTPOXHMHYECKHH PsiI HAPSKEHHE METAIIOR).
[aypBaHHYeCKHE HIEMEHTHI M IPHHIMIIB! HX PabOTHL
CocraBnieHue raqbBaHHYECKHX JIEMEHTOB. DIEKTPOIH3
pacIiaBOB H BOJHEIX PACTBOPOB 3IEKTPOTHTOB. IIpoIecchl,
IPOMCXOAINKE Ha KaToJie U aHoje. Y paBHEHUS
DIIEKTPOXMMHYECKHX TIponeccoB. [IpakTHueckoe
IIPEMEHEHHE JIEKTPOIIH3A.

Y, KP
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23 | Tema 2.10. Knaccuduxarms HEOPraHHYECKHX BEIIECTB. ITpocteie u Y, KP
Krnaccuuxanus | COKHEIE BemecTra. OKcHEL, rHApOKCHIEL, comu (mx
BEIIECTE. KIacCHHKaIus, XHMAYECKHE | dusugeckue cpoiicTea u
TIpocTEre OCHOBHEIE CITOCOOBI nonyqeuﬁnsx). Meramnner. Monoxenue
oot METAIIIOB B IIEPHOUIECKON CHCTEME M 0COBEHHOCTH

CTpOeHHA HX aTtoMoB. Obinue Gusmdeckue u XEMIgecKHe
CBOHCTBa MeTaylIoB. [IpoMbimiennbe u nabopaTopHeie
CIOCOOBI IIOMTyYeHHs MeTaiuioB. HeMmeTams. ITonoxenue
HEMETAJIIOB B MEPHOAMIECKOM CHCTEME U 0COBEHHOCTH
CTPOCHHA HX aToMOB. O6IIHe QH3HYCCKIE M XUMITYecKHe
CBOHCTBa HeMeTaII0B. [TpoMBIIIeHHEe 1 nabopaTopHble
CIOCOOHI Oy YeHHS HEMETANIIOB.

24 | Tema2.11. Bonoponnsie coemunenny HEMeTamwIoB. OKCHOEI H vV, KP
OcHoBHEIE aHIHIPH/IBI KAPOOHOBEIX KHCIOT. KHCTOTEL OpraHu9YecKHe U
KJIACCEI Heoprannyeckue. Knaccuduxanus oprannueckux u
HCOPraHHIeCKH | HEOPraHHIeCKHX KUCIOT. OB6IHe CBOieTRa KHCJIOT.

XH OcHoBauus oprannyeckue u HEOpraHHYECKHE.

OPraHHveCKuX | AM(oTepHble oprannveckue u HEOPraHUYeCKHe

COCHUHEHHH coenunenns. OcobeHHOCTH CBOMCTR cotelt OPTraHUYecKHuX U
HCOpPraHHYeCKUX KHCIOT. ['eHeTHYecKas CRI3E MEXTy
KIlaCcaMy OPraHUYECKUX U HEOPraHAIECKHX COeTUHEHMHIL.

25 | Tema 2.12. $-DJIEMEHTEL Bomopoz. JiBoiicTRennoe nomoxenme V,KP
Xumus BOZIOpOJia B IEPHOAMYECKOH cucTeMe. M30Tomb! BOZIOpPO/IA.
SIIEMEHTOB Pons Bonopoa B xwuBoi 1 HexuBOIH npupone. Boaa. Pois

BOJIEL KaK Cpeno00pasyroImero BemecTBa KIETKH. DIeMeHTE]
L, Il A-rpynmn. O6mas XapaKTEPUCTHUKA IIEJOUHEIX
MeTalioB. [lonydenue, pusmueckue u xuMuIeckye
CBOHCTBA IIENOYHEIX METAILIOB. P-JIEMEHTEL
XapakTepucTrKa amOMHHES, YTIIEpOJa, KpEMHHS,
TaJIOreHOB, XalnbKoreHoB. [Nomyyenue, ux husngeckue u
XHMHYCCKHE CBOHCTBa. DneMentr [V , V A-rpym. O6mas
XapaKTEepPHUCTHKA 3JIEMCHTOB 3THX I'PYIIII HA OCHOBAHHH HX
nonoxenus B Ilepuonmaeckoit ciucreme snementos J1, U.
Menzeneesa 4 crpoeHHs aToMoB. Oco6EHHOCTH CTPOEHHUS
aTOMOB d-3I1eMeHTOB

26 | Tema 2.13. XHUMUS ¥ IPOU3BOICTRBO. XAMHUYECKAS IpOMBIMUIEHHOCTE H | YV, KP
XAMHES B JKHA3HH | XHMHYECKHE TEXHOIOTHH. ChIpbe 1UIst XAMHYECKOH
obmecrra IPOMBIINICHHOCTH. Bojia B XMMHYeCKOi IIpOMBIIIIIEHHOCTH.

OHEPrus IJIsi XUMHYECKOTO IIPOM3BOICTRA. Hay4anrre
TIPHHITHIIEL XHMHYECKOT0 IIPOU3BOCTRA. 3aimuTa
OKpYXarOIIeH CPebl M OXpaHa TPy/a IPH XHMHIECKOM
Ipou3BOACTBE. OCHOBHEIE CTAHH XHMHIECKOTO
IIPOHU3BOACTBA. XHUMHS B CEIBCKOM XO3SHCTBE. XUMHU3ALMS
CEIIbCKOTO XO3SHCTBA U €€ HANPaBICHUs. YI0OPEHHS U HX
Knaccu(ukanus. XuMHYECKHE CPELCTBA 3aIUTE PACTEHHA.
OTpuuaTeTbHBIE OCIENCTBHSL IPHMEHEHHS

NIECTUIHIOB B 60prba ¢ HuMH. XuMU3aIHs
KHBOTHOBOJACTBA. XHMHUS H HOBCEJHEBHAS JKU3Hb YeIOBEKA.
Homamnss antexa. Mololye B 9HCTSITHE CPeCTEa.
Cpencrpa 60ps6BI ¢ GBITOBEIMH HACEKOMBIMH. CpenctBa
JTAYHOM TMTHEHEl B KOCMETHKH. XUMHES U TIHINA.
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Mapxuporku YHIAKOBOK ITHIIEBHIX H THTHEHUYECKUX
[IPOAYKTOB H YMEHHE HX YHTATh. DKOIOIHS SKHITHIA.
XUMHUS H TeHeTHKA YeJI0BEKa.

Ilpumevanme: T — Tec
KOHTpoOJIbHas pabora

THpPOBaHHE, P — mammcanme

pebepata, V — ycrHpii ompoc, KP —

2.4.2. 3ansaTus CEMHHAPCKOT0 THIIA

Ne - (DOpMﬂ
pa3s aHMEHOBaHHE TEKYIIer
JIeIl | pazfeNioB U TeM Conepixatiue pasnena Kiﬂy';lonz

a
1| 2 | 3 4
1 cemecmp
Paznen 1. Oprannyeckas xumus
| Tema 1.1 | Iousitae 06 OpraHAYeCKOM BEINECTBE W OPraHHYECKON V.T,P,
[Ipemver xumuH. Kpatkuit ouepk ucropuu Pa3BHTHA OpraHHYECKOit KP
OpraHH4ecKoM XUMHH. OCHOBHEIE MOTOKEHHS TEOPHH CTpOeHHS A. M.
xumun. Teopust | Byrieposa. Xumuaeckoe CTPOEHHE H CBOMCTBA
CTPOEHHSI OpraHHHYecKHX BemecTB. [lonaTre 06 uzomepuu. Criocobmr
OPTaHMYECKHX | OTOOPaXKEHHS CTPOCHHS MONEKYIIEI (bopmybL, MozENH).
COeIUHEHHH Knaccupuxanus oprammaeckux semects s 3aBHCHUMOCTH OT
CTpOCHHS yrineponHo# neny. [TorsTre GpyHKIHOHATEHOM
rpynnsl. [TorsTie 0 THmax u Mexanm3Max peakumii B
OPTraHHYECKOH XHMHH.
2 Tema 1.2 IlorsaTue 06 yrnesonopozax. Oco6eHHOCTH CTpoeHHS Y, T,P,
[Mpenensusie HPEACTBHBIX YTTIEBOAOPOJOB. ATIKaHEI KaK MpefcTaBuTenu | KP
YTIEBOLOPONBI | MPENENBHBIX YTIIEBOAOPOI0B. XHMHUECKHE CBOHCTRA

aIKaHOB. Peakiuy: ranoreHuporanue, HUTpOBaHHeE,
ACTHAPHPOBAHMA, TOPEHHS, KATAUTHTHYECKOTO OKHCIICHHAS
ankaHoB. KpekuHr ankaHoB, pasnudnbie BHIE KPEKUHTa,
IIPUMEHCHHUE B IIPOMBIIUICHHOCTH. ITHpoms u koHBepcHs
METaHa, H30MEpH3alisl allkaHoB. OBIacTH IpUMeHEeHHUs
anKaHoB. [IpoMBNTIIEHHBIE CTIOCO6E! TOTYYeH S ATKAHOB:
TIOJTy4E€HHE U3 IIPHPONHBIX HCTOYHHKOB, KPEKHHT
napapuHOB, MOJTyYeHHe CHHTETHIECKOTO GEH3MHa,
ra3sH(QUKaIHs YT, THIPUPOBAHHE AJIKAHOB. Jlabopatopusie
CIIOCOOHI MOy IeH s aKaHOB: CHHTe3 Bropria, ZeKap-
GokcHIMpOBaHNe, THAPOIH3 KapOHIa ATFOMHAHH.
I"omonoruaeckuit ps 0 HOMEHKIATYpa [HKIOAIKAHOB, HX
obmmas popmyna. Ilonyyenne u Gpu3mdecKie CBOHCTRA
[MKI0ATKaHOB. XHMHYECKHE CBOMCTBA IHKIOATKAHOB.
Peakuwnm npucoennHenns U pagHKaIbHOTO 3aMEIEHHS.
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Tema 1.3.
OTHIIEHOBEIE H
JIMEHOBEIE
YTIE€BOZOPOIEI

I'omonorugeckuit psix u 06mas (bopMyna anxenos.
Usomepus sTunenoBsx YTTI€BOIOPOIOB: MEXKIIACCOBAS,
YIJICPOZTHOT'O CKEIIeTa, IONOXKEH S KPATHOM CBSI3H.
Ocobennocru HOMEHKIIATYPBI 3THICHOBBIX YTJIEBOIOPO/IOB.
DusHyecKue CBONCTBA ATKEHOE, XUMHYeCKHe cBOHCTBA
IKCHOB. Peaknuu rallOTeHHPOBAHHKS,
THIPOTaOreHUPOBAHKS, THIPATALIHY, THIPHPOBAaHHS.
IIpaBuo MapkoBH¥uKOBa 1 3aiiiena. Jlabopatoprere
CIIOCOOBI oMy YeHns ankeHos. [ToHsTHE 1 KJiaccupukanus
AMCHOBLIX YTIEBOOPOZOB 110 B3aAUMHOMY PacIOIOKEHHIO
KPaTHBIX CBf3€H B MOJEKyIIe. Homenknatypa nuenossix
YTTICBOLIOPOTIOB. XUMHIECKHE CBOHCTBA ATTKAIHEHOB.
[Momamepusanms muenHos. Croco6bl monywenus JTHEHOBBIX
yriesonoponos: pabots: C. B. Jle6enena, JETHAPUPOBAHHE
AJIKaHOB,

Tema 1.4.
AlleTHIIEHOBEIE
YTJIEBOIOPOIEI

I'omonormaeckwuit psx u 06mas (opmyna ankuHOB.
Homenknarypa anernnenopex yrneBozoponos. Mzomepus
MEKKIIACCOBAS], YTIIEPOJHOIO CKENETa, IOJIOKEHHS KPATHOR
CBA3H. XHMHYECKHE CBOMCTBA H [PUMEHEHHE ATKHHOB,
Peaxuus Kyueposa. [Tpasuiio MapkosruK0oBa
IPUMCHHTENLHO K aneTuneHam. I[ToaBHKHOCTE aToMa
BOZOPOMa (KHCIOTHEIE CBOMCTBA aNKuHOB). OKHCIEHHE
akuHOB. Peaxuus Semarckoro. [TpuMerenue
AHNCTHIICHOBBIX YIIE€BOI0PONOB. [lonuBrHANANETAT.
Ilomyyenue ankunos. [Tomyyenne anetmnena IMHPOIIA30M
MeTaHa ¥ KapOHIHEIM METOIOM.

Tema 1.5.
ApomMarHueckue
YTTIEBOIOPOIBI

Benson kak npezncrasutens apenos. Paspurue
TpEACTaBIeHuH 0 cTpoeHnH Gersona. CoBpeMeHHbIe
NPEICTABNEHHS 00 3MEKTPOHHOM H IIPOCTPAHCTBEHHOM
cTpoeHuH Gensomna. ['omorory 6ensona, ux HOMEHKJIATypa,
obmas Gopmyna. @usmyeckue cBOMCTBA apeHoB.
XWMHYECKHE CBOMCTBA aPEHOB. [TpumepE! peakiit
SIEKTPOPHIBHOTO 3aMEIIEHHUS: TATOreHHPOBAHH,
AIKUIIAPOBAHUS, HUTPOBAHUS, CYTbOHPOBaHHS. Peakiiuu
THIPHPOBAHHKS M IPHCOECAUHEHHS XJI0pa K HEH301Ty.
OcobeHHOCTH XHMHYECKHX CBOHCTB FOMOIOTOB GEH30IA.
IIppoHEIe MCTOYHHKE apOMATHIECKHX YIIIEBOIO-
POZIOB. APOMaTH3alHs AJIKAHOB M ITHKIIOAIKAHOB.
AnkunupoBaHue 6eH3ona.

Tema 1.6.
IIpuponmrie
HCTOYHHKH
YIJIEBOAOPOIOB

Haxoxnenue B mpupoze, cocTas u puzmueckue croicTpa
Hedtu. [IpomeniieHHas nepepaboTka HehTH.
Pextudukanus Hedtr, ocHOBHEIE (hpaxiuy ee pasfeneHus,
HX MCTIONb30BaHue. Bropuunas nepepaborka
HedrenpoaykToB. KagecTBo aBTOMOGHIBHOTO TOILTHEA.
OxranoBoe 4rcno. [IpHpOAHEBIL H IOMyTHEL HeQTAHOH
rasbl. CpaBHEHHE COCTABA IPHPOIHOIO H HOMYTHOIO Ta308,
UX IPaKTHYECKOE HCI0/Ib30BaHKe. KaMeHHEIH yrosb.
OCHOBHBIE HATIPaBIIEHHS HCTIOB30BAHAA KAMEHHOTO YIS
Koxcopanue kaMeHHOT0 yriist, BakHEHITHE IPOIyKTE 3TOTO
nponuecca. IKOIOIHYECKHE aCIIeKTHI JoObITH, TepepaboTKH
U HCITOJIb30BAHMA TOPIOYHX HCKOIIAEMBIX.
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Tema 1.7.
I'mppokcuibHEE
COEIMHEHHUS

Knaccuduxarnms cimpros mo THILY YTJIEBOJIOPOIHOTO
PalliKalla, TUCITy THAPOKCHIBHBIX TPYIII U THIIYy aToMa
YIIEPOLa, CBA3aHHOTO ¢ THAPOKCHIBHOM T'PYILIOHN.
DIeKTpoHHOE 1 IIPOCTPAHCTBEHHOE CTPOEHHE
THIPOKCHNIBHOH rpynmel. Biusaue crpoenus CIIHPTOB Ha HX
thusHyeckue crolicTna. oMoNorHuecKHii PsA IpenenbHBIX
ONHOATOMHRBIX CIMPTOB. H3oMmepus u HomenKiaTypa
AIIKaHOIIOB, MX oOmas hopmya. XuMideckie cBOMCTEA
almKaHoyoB. Peaknmonnas cioco6HoCTS HpeAETbHBIX
O/IHOATOMHBIX CIHPTOB. Peakiiu, moareepxnaromue
KHCIIOTHBIC CBOMCTBA CIIUPTOB. Peakiuu 3amernenns
THAPOKCHIBHOH IpynubL. Mexmonekynsapras JerHpaTarus
CIHMPTOB, YCIOBHA 00pa3oBaHus IPOCTHIX 3GHPOB. CrocoBb!
HOIyICHHSA CIUPTOB. ['HAPOIK3 rajoreHalIkaHoR.
I'wppatanus anxenos, yenopus ee IIPOBEACHHS.
Boccranornenne kap6oRUIBHBIX coemureHmyi.
M=uoroaromaste cmpTsL. Hzomepus u HomenkaTypa
TIPC/ICTABUTENCH [IBYX- ¥ TPEXAaTOMHBIX CITHPTOE.
OCOGEHHOCTH XHMHUYECKMX CBOMCTB MEOIOATOMHbIX
CIHPTOB, HX Ka4eCTBEHHOE 0OHapy)eHHe. OTmennHbe
TIPE/ICTaBATEIN: STHIICHIJIMKOIb, TIHIEPHH, CIIOCOBE! HX
TIOJTy9EHHUs, IIPAKTHIECKOE IpUMeHeHHe. DeHolL.
OJIEKTPOHHOE H POCTPAHCTBEHHOE CTpoeHHe (eHoa.
Bsaumuoe BusHme apoMaTHIECKOTO KOMBIA H
THIPOKCHIIBHOH IpymIibl. XMMHUYECKHE CBOHCTRA tbernona
KaK QYHKITHS €70 XMMHYECKOTO CTPOCHHS. Bpomuposanue
(erona (kauecTReHHAS peakius), HUTPOBaHHE (MUKPHHOBAS
KHCIIOTa, €€ CBOHCTBA M npuMeHenke). O6pazoBanme
OKpAIIECHHEIX KOMILIEKCOB ¢ HoHoM Fe', [Tpumenenue
(enona. ITomyuenne GeHona B IPOMBIILIEHHOCTH.

Tema 1.8.
Anpneruner u
KETOHBI

['omonoruaeckue psijip! alberu/I0B # KeTOHOB. II0HATHE 0
KapOOHHMIIBHBIX COEIHHEHHSX. DIEKTPOHHOE CTpPOEHHE
KapOOHUILHOH rpymmel. M3omepus u HOMEHKJIaTypa
QJIBJIETH/IOB M KETOHOB. OH3HYECKHE CBOMCTRA
KapOOHHIEHBIX COeNMHEHHH. XIMUYECKHE CBOACTRA
alIbJICTH/IOB M KETOHOB. PeaKkliny OKUCIICHNs aIbIeTHIOR,
Ka4eCTBEHHBIC PEaKI[HH Ha allbJIETHAHYIO IpymiLy. Peakun
NOJIMKOHACHCAIMA: 00pazoBaHue
theronodopmansaerumuex cmoir. Ilpavenenne u
IOIy4eHHEe KapOOHUIIBHEIX coenHHeHMM. [IpHMeHeHHe
aNIBJICTH/IOB M KETOHOB B OBITY H IPOMBIILIEHHOCTH.
ATBJIETH]IBI ¥ KETOHEI B Ipupoie (3QHpHBIE Maca,
dbepomomnsr). [Tonyyenre kapbOHHIBHBIX COSTHHEHMIH
OKHCIICHHEM CIIMPTORB, FHpaTalueil alKHHOB, OKHCIIEHHEM
YTIIEBOZOPOIOB.
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Tema 1.9.
Kapbonosrie
KHCJIOTBI H HX
[IPOH3BOJIHEIE

[Ionsrue 0 kKap6OHOBEIX KHCIOTAX U HX KIaccHGUKAITHSL.
ONEKTPOHHOE H [IPOCTPAHCTBEHHOE CTpOEHHE
kapOoKcHITBHOM rpymmel. ['oMonormgeckuii PAI IpeaeTbHEIX
OZIHOOCHOBHBIX KAPOOHOBEIX KHCIIOT, HX HOMEHKJIaTypa |
H30MepHs. XMMHUYECKHE CBOMCTRA KapGOHOBBIX KHCIIOT.
O6pasoBanue (yHKIHOHATEHBIX IPOU3BOMHBIX KapOOHOBEIX
KHACIIOT. Peakumu stepruukanun. ARraapust KapOOHOBEIX
KHCTIOT, MX IOTy4eHHe ¥ npuMenenne. Crioco6sl monydyenus
KapOoHOBEIX KucmoT. O6mue croco6s [OJIyYEHHS:
OKHCIICHHE aJIKaHOB, aJIKCHOB, IEPBUYHBIX CIMPTOB,
IBIETUI0B. Baxknelimue npencrasureny KapOOHOBEIX
KHCIIOT, uX Ononorndeckas pois. CTpoenne u
HOMCHKIIATYpa CII0KHBIX 9(UPOB, MEXKKIIACCOBAS HIOMEPHS
¢ kapOoHOBBEIME KHCTOTamu. Croco6s: TOJIYYEHHS CIIOKHBIX
3¢upos. JlaBcaH Kak MPeICTABUTEND CHHTETHYECKIX
BOJIOKOH. XMMHYECKHE CBOHCTBA B IPHUMEHEHHE CIIOMKHBIX
9QupoB. HUpE! KaK cIoKHBIE SHpPEI ITTHIEPHHA.
Kap6oHoBEIe KHCITOTEI, BXOAsIAE B COCTAB KHPOEB.
XHMHIYeCKre CBOHCTBA KHPOB: THAPOIIHS, OMBIJICHHE,
THAPUPOBaHKE. BHOJOTHYecKas poiib KHPOB, HX
HCIIONIB30BaHKE B OBITY U MpoMBIIIeHHOCTH. Comm
KapOOHOBEIX KHCIOT. Mbua, CYIIHOCTE MOIOIIET0 AEHCTBHS.
Orromenne MbUIa K KecTKO# Bojte. CHHTETHIECKHE
Moromue cpenicrBa — CMC (nerepredtsl), ux
IIPEUMYINECTRA W HEJIOCTATKH.
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Tema 1.10.
Yrnesonel

Honstre 06 yriesogax. Knaccudukaims yriesonos. Moso-
» I~ W TIOJIHCaxapH/Ibl. BHOIOrHYecKas polk YIiIeBoI0B, HX
3HAYCHHE B JKM3HU YEIOBEKA U 00ImecTBa. MoHOCaxapus!.
I'moxko3a, ctpoeHne ee MOJEKYITEI H (PH3HIECKHE CRORCTRA.
Tayromepus. Xuamurdeckue CBOKCTBA TTFOKO3EL: PEAKIIAH [0
AMbIETHIHOH TpyTiie («cepebpsSHOro 3epKaay, OKHCICHHE
a30THOH KHCIIOTOH, THApHpOBaHue). Peakiinu rimoko3sl Kak
MHOI'0aTOMHOTO CIIMPTA: B3aUMOJISHCTBHE IIFOKO3EI ¢
ruppoxcunoM mend (II). Pasnuamsie Tunsr 6poxerns
(crmpToBOE, MOOYHOKHCNO0E). [MoK032a B IIpHpoIE.
Bronoruyeckas pons u npuMenenue rmokossl. pykrosa
KaK M30Mep IIOK036L. CpaBHEHHE CTPOCHUSI MOJIEKYJIEI H
XHMHYECKHX CBOHCTB IMOKO3BI H OpykTo36l. PpyKTO3a B
IIPHPOJIE M ee OHOIOTHYECKast POIib. JlucaxapHabL.
Crpoenwne nucaxapuios. CTpoeHHe H XHMHUECKHE CBOMCTBRA
caxapossl. JIakTo3a u ManpTO3a KAk H30MeEpPhI CaXapo3bl.
[Tonmucaxapuasl. Obiee CTpOEHHE MOIHCAXAPUIIOR.
Crpoenne Monexynsl kpaxmaia. @u3HYecKre CBOHACTBA
KpaxMaia, €ro HaXOKIEHHE B IpUpoie U OHOJIorHdecKas
poib. I'maxoreH. XuMudeckie CBOWCTBA KpaxMmana.
CpaBHEHHE CBOMCTB Kpaxmajla U HEJLTION03EL.

¥, T, P,
KP

30
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Tema 1.11.
AMHHEI,
AMHHOKHC/IOTHI,
Oenxu

Knaccudukanus u H30MEPH aMHHOB. ["oMooraueckue
PANBI NPEACTIEHBIX aH(YATHIECKHX H aPOMaTHIECKHK
dMHHOB, H30MEPHS M HOMEHKIATypa. XUMHIeCKHE CBOHCTRA
aMuHOB. lIpumMeneHne U momyyeHre aMunoB. [ToHsTHE 06
dMHUHOKHCIOTAX, X KIaCCH(HKALKSA U CTPOSHHE.
JIBOHCTREHHOCTE KHCIIOTHO-0CHOBHELX CBOHCTB
aMUHOKHCIIOT ¥ €€ IIPHYHHEL Peakiy koHmencanuy.
Ilentunnas ces3s. CunTeTHYeCKHE BONOKHA,
Knaccudukarms Bonokomn. Ilonyyenune aMHHOKHCIIOT, MX
IPUMEHEHHE B OHoNormaeckas ynkuus. Bemkn. Benku xax
TPHPOJIHBIC NOMUMEDEL. IlepBrtnas, Bropuunas, TpeTnanas
H YCTBEPTHYHAA CTPYKTYPHI OEIKOB. XUMHUEeCKHE

CBOHCTBA GEIKOB: TOPEHHUE, JeHATYpaITH, THJIPOJTH3,
Ka4YeCTBEHHBIE (LBETHEIE) peaknn. BHOIornIeckie
(yHKIME GENKOB, HX 3HAYCHIE.

12

Tema 1.12.
A30TConepxani
He
reTepOIHKIHYEC
KHE
COEIIHHEHHS.
Hyxneunossie
KHCJIOTEI

HyxneunoBsie kucnorss. HykmeHHOBbIE KHCIOTEL Kak
IIPUpOZHEIC omiMepsl. HykiieoTHasl, ux cTpoenue,
npuMmepsl. AT® u AJI®, ux B3aMMOIIPEBpAIEHHE H POJIb
9TOro nponecca B npupoge. [Torstue JTHK u PHK.
Crpoenue JTHK, ee nepeuunas u BTOPHYHAS CTPYKTYpA.
Penmukanus JTHK.

Tema 1.13.
Buonorugecku
aKTHBHBIE
COEITHHEHHS

lonsTre 0 BepmenTax KaK 0 GHOTOTHIECKAX
KaTa/m3aTopax Genkosolt npupozst. Knacchpukamms
(epmenToB. 3HaYeHHE (hePMEHTOB B GHOIOTHE U
IIPDHIMCHEHHE B POMBIIIIEHHOCTH. [I0OHSATHE 0 BUTAMHHAX.
Wx xnaccuukauus u o603uauenue. ITonstie o rOPMOHAaX
KaK OHOJIOTHYeCKH aKTHBHEIX BEIECTBAX, BBIONHSIOMIAX
SHIOKPHHHYIO PETYILALHIO JKH3HENESITEbHOCTH
OpraHu3MoB. Kiraccuuxaius ropMoHOB: cTeponIsL,
IIPOM3BOIHBIE AMUHOKHCIIOT, HOTHICIITH/IHEIE U OeIKOBLIC
TOPMOHEL OTZeNbHbIE NPEACTABHTENH: 3CTPAIHON,
TECTOCTCPOH, HHCYNIHH, anpeHamH. [TonsTre o tekapcTBax
Kak XHMHOTEPAlleBTHYECKUX Npenaparax. [ pyms!
JI€KapCTB: CyIb(haMHuIbl (CTPENTONHT), AHTHOHOTHKH
(MEHULAIIINE), aHTHIIAPETHKY (aCITUPHH), AHATBIeTHKH
(amanbrus). MexanusMm neicTeus HEKOTOPEIX
JIEKapCTBEHHBIX IIPENapaToB, CTPOSHHE MOJIEKY L,
NPOrHO3UPOBAHHE CBOHCTB HA OCHOBE aHAIH3a
XHMHYECKOTO CTPOCHHS. AHTHOMOTHKH, HX KIACCHDHKAIHS
110 CTPOEHHIO, THITY H CLIEKTPY ACHCTBHI.

2 cemecmp

Pasnien 2. O6Inas 1 HeopraHWYecKas XUMHS
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Tema 2.1.
XUMHSI —
Hayka o
BEIIECTBAX

Cocras BemecTa. XUMHYECKHE YIEMEHTDL. 3aKOH
MOCTOAHCTBA COCTABA BEIECTB. BelecTra MOJIEKYILIPHOTO
U HEMOJICKYIIAPHOTO CTPOEHHS. 3aKOH ABOTagpo | ero
crnencTsus. Mamepenue Bemecta. Macca aToMoB 1
MOneKy1. AToMHas eauHHuIa Macchl. OTHOCHTETBHEIE
aTOMHas ¥ MOJIEKYJIIpHas Macchl. KomyecTBo BeImecTra.
Yncno ABoragpo. MomsapHas Macca. 3akoH ABOraapo H ero
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CIeNCTBHSL. MOMIpHEIH 065eM BemecTs B raz006pazHoM
COCTOSHHH. ATPETaTHEIE COCTOSHHS BEIECTRA. TBepnoe
(kprcTanmyecKoe u aMmopdhHOE), KHIKOE H razoobpasHoe
arperaTHele COCTOSHHUS BelrecTBa. CMECH BellecTs.
Pasimians MesTy cMecsMu 1 XHMIT9ECKEMHU COeTHHEHISIME.
MaccoBas u 06BeMHas 107TH KOMIIOHEHTOB CMECH.

15 | Tema2.2. CoBpeMeHHEIE IPEACTABIEHH’S O CTPOEHHH aToMa. ¥, T; B,
Crpoenue aToma | KopryckymspHo-BonHOBOM Ayanu3M YaCTHIl MUKPOMHEpA. KP
Coctas atomHoro sapa. HykioHEL: NIPOTOHBI ¥ HEHTPOHBL
M3oTomE! 1 HYKIHABL DNeKTpoHHAs 060I0YKa ATOMOB.
ITonsaTue 06 a5eKTpoHHOM Op6UTAIH H 9JIEKTPOHHOM
obnake. KBaHTOBBIC Unca: IIaBHOE, OpGHTATBHOE
(mo604YHOE), MATHATHOE ¥ CIIHHOBOE. Pacnpenenenue
SJICKTPOHORB 110 SHEPIeTHYECKHM YPOBHSIM, MOLYPOBHSM U
OpOHTANIM B COOTBETCTBHHY C IPHHIAIIOM HAMMEHBIIEH
OHEpIruM, IpHHIUIOM [Taymy u npasumom ['yua.
ONEKTPOHHbIE KOH(GHIYPAIIME ATOMOB XHMHUYECKHX
3IEMEHTOB. BaJIleHTHEIE BO3MOKHOCTH aTOMOB XHMHYIECKHX
3JIEMEHTOB. DJIEKTPOHHAS KJIACCH(DHKAIAST XUMHUECKHX
SJIEMEHTOB: S-, p-, d-, f-DIeMeHTEL.
16 | Tema 2.3. Ilepuouyeckas cHCTeMa B CTpOeHHE aToMa. DHIHIECKHIT ¥, T, B,
Ieproguyeckuit | cMBICI IOPSIKOBOTO HOMEpA STEMEHTOB, HOMEpOB Irpynnsl | KP
38KOH H u neproza. [lepromudeckoe n3MeHeHHE CBOHCTE
Ilepronudeckas | a1eMEHTOB: pajyca aTOMa; SHEPIHE HOHH3AIHML
cucreMa SIIEKTPOOTPHIATENBHOCTH. [[pHYHHEI H3MEHEHHS
XHUMHYECKHX METAJUINIECKUX H HEMETANIHYECKHX CBOMCTB 3IEMEHTOB B
3JIEMEHTOR /J1. rpynnax u Iepuo/iax, B TOM Yuciie GONBIIHX 1
H. Menpeneesa | cepxGonbiunx. 3nauenne Ileproauueckoro 3akona u
llepronudeckoi CHCTEMBI XHUMHYECKHX 3MeMeHTOB JI. 1.
Menzeneepa 11 pasBHTHS HAYKH H TTIOHUMAHUS
XUMHYECKOH KapTHHBI MHPA.
17 | Tema 2.4. ITonsiTHe 0 XUMHIECKOH CBA3H. THITE XMMAYECKHX CBsi3eil: | Y, T, P,
Crpoenne KOBaJICHTHAS, HOHHAs, METa/UTHYeCKasi H BOJOPOIHAS. KP
BELECTRA KoBanenTHas xuMudeckas cBs3b. J[Ba MexaHH3Ma

06pasosanus 3ToH cBsi3u: OOMEHHBIH U TOHOPHO-
akuenTopHeli. KoBanenTHas moisipHas B HeNOIsSpHas
ceasu. MoHHas XxuMuyeckas cBa3s. Kpaiiauit cinyuyait
KOBAJICHTHOH MOJIPHOM cBA3H. MexanusMm oOpa3oBaHus
HOHHO#H cBsi3u. VIOHHBIE KPHCTAJUTMYECKHE PEMIETKH B
CBOMCTBA BEIIECTB C TAKUMH KpUCTAIAaMH. MeTaIHIecKas
XHMHYeCKas cBs3b. OCOoOBIH THI XHMHYECKOH CBSI3H,
CYIIECTBYIOIIMY B MeTallNax u ciuiaBax. CBoicTBa
METAIIM4eCKOH CBA3H. BomoponHas XUMHYECKas CBA3b.
Mexanusm obpazoBanms Tako# cBs3u. Ee kmaccuukanus:
MEXMOJIEKYIIIpHAs ¥ BHYTPHMOIEKY/IsipHas BOAOPOIHEIE
cBs13d. PH3KYECKHe CROHCTBA BEMIECTB ¢ BOJOPOIHOMN
cBa3b10. KoMmekcoobpazopanue. [IoHATHE 0 KOMIIIEKCHBIX
coenMHeHHsIX. KoopmuHanumoHHOE YHCIIO
KoMILiekcooOpa3zoparens. BEyTpeHHS | BHemIHAS cdepa
xomiutekcoB. HoMeHKIaTypa KOMITJIEKCHBIX COSTHHEHHH.
WX 3HauecHbE.

22
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Tema 2.5.
[Tomameper

Heopramuueckue nomameps: u opranudeckue. CTpyKTyphI
TTOJIAMCPOB, HX KINaCCH(pHUKALUA ¥ CIOCOGHI Oy IEHHUS.

19

Tema 2.6.
Hucnepcurie
CHCTEMEI

Knaccuduranus mucnepensix cucren s 3aBHCUMOCTH OT
arperarHoro COCTOAHUS JUCIIEPCHOHHOM CPe/ibl i
JUHCIIEPCHOM (ha3bl, a TakKe 10 pasMepy HX YacTHIL,
I'pySonucnepcusie u TOHKOIHCIIEPCHBIE CHCTEMEL D dexT
Tunnans. Koaryssims B KoIumonmbix pacTBopax. 3HaueHUE
AHUCIIEPCHEIX CHCTEM B )XHBOH U HEXHBO# NpHpose U
IPaKTUYIECKOH KU3HH YeTOBEKa.

<
&
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Tema 2.7.
XuMHueckne
pPeaKIuu

Knaccapuranus xumuaeckux PEaKIMi B OpraHHYeCcKOH U
HeOpraHmdeckoi xumun. [ToHdaTHe 0 XUMHYECKOiT PEaKIIHH.
Peakmuu, unymue 6e3 m3Menenns xaqecTseHHOrO cocTaBa
BEIIECTB 1 C M3MEHEHHEM COCTaBa. BeposTHOCTE
TIPOTEKAHHS XUMHIECKHX peakiuii. BHyTpennss sHeprus,
SHTaNBIHS. TernnoBoi sdbexT xumugeckux PeaKITHit.
Tepmoxumuueckue yparnenmus. CrannapThas sHTAMBINS
peakimi u 06pasoBanus Bemects. 3akon I'. . Tecea u ero
CHENCTBUSL. DHTPOIHs. CKOPOCTh XUMHYECKUX peaxIuii.
IlonsTre 0 cKOpoCTH peaKiwmii. CkopocThb roMo- 1
[€TEPOreHHON peakIuH. JHEePrus aKTHBALUH. ®akTopsl,
BIIHAIONIHE HA CKOPOCTE XHMHYECKOH PEaKIIiH.

21

Tema 2.8.
PactBOpEI

IlonsTue o pactBopax. OU3HKO-XEMHUYECKas IIpHpoaa
PacTBOPCHHS U PacTBOPOB. BaumonelicTeie pacTBopHTeNs
H paCTBOPEHHOI0O BEIIECTBA. PacTBOPHMOCTE BeImecTs.
Croco6r! BEIpaKeHHsS KOHIIEHTPAIHH pacTBOpoB. Teopus
SIICKTPOIUTHYECKOM uccoHanuy. MexaHusm
AUCCOIMAIHH BEIIECTB C Pa3IMYHBIMH THIIAMH XAMHYECKHX
cBs3eH. OCHOBHBIE MOI0MKEHHS TEOPHH HTEKTPOIATHIECKOR
aucconuanui. CTeneHs SIeKTPOIHTHYECKOH THCCOHAIHHT
H (paKTOpHI ee 3aBHCHMOCTH. CHILHEIE H CpeLHUe
SIEKTPONHTEL J{iccormarus Bogsl. BomgopogHerit
okasatesnb. Cpe/ia BOAHEIX PACTBOPOB 3I€KTPONIHTOB.
I'npponms kax o6MeHHbIH Tportece. HeoGparumsrit
THIIPOJIM3 OPraHHIECKHX U HEOPTaHUYECKHX COCAHHEHHH 1
€ro 3HaYCHHE B MIPAKTHYECKOH IeATENFHOCTH YeIOBEKA.
O6patumenit ruaponus coneit. CTyneHyaTsii THIPOJIH3.
IIpakTHYeckoe IpuMeHeHHE

22

Tema 2.9.
OxuciuTeIEHO-
BOCCTaHOBHTEIH
HEIE PeaKIlHy.
ONEKTPOXUMHYE
CKHE IIPOIIECCHI

ITorsTHE 06 OKHCIMTETEHO-BOCCTAHOBHTEIBHEIX peaKImsx.
Oxucmurenyu 1 BoccTaHOBHTENH. OKHCIHTEIBHO-
BOCCTaHOBHTe/bHAA NBOHCTBEHHOCTE. Knaccnpukanus
OKHCIIHTCIIbHO-BOCCTAHOBUTEBHEIX PeaKIii. XUMHUUECKHE
HUCTOYHHKH TOKa. DJIEKTPOIHEIE TOTEHITHAIEL. Psi
CTaHIAPTHBIX 3JIEKTPOAHBIX TIOTEHIHATIOB
(9MEKTPOXUMMYECKHIH PSJ HAIIPSHKEHHiT METAIIIIOR).
['anbBaHA9eCKUe 5IT€MEHTH H IPUHIIMIIEL HX PabOTEL
CocTaBnenue rabBaHHYECKHX 3IEMEHTOB. DIEKTPOITH3
PacIIaBOB M BOJHBIX PaCTBOPOB 3MEKTPONUTOB. [Iporecchl,
IIPOHCXOJIAIHE Ha KATO/e ¥ aHOMe. Y paBHEHHUS
SNEKTPOXMMHYECKHX IIpolieccoB. [IpakTHueckoe
IPHMEHEHHUE 3JIEKTPOIIH3A.
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Tema 2.10.
Knaccudukans
BEIIIECTB.
IIpoctrie
BELIECTBA.

Knaccuuxanus neoprannyecxmx BemecTB. [[pocTrie u
CIOXKHEIE BemecTBa. OKCHIEL, THAPOKCH]IBL, COMH (HX
KIacCH(UKAIHs, XHMHYECKHE 0 (usugeckme cBoiicTra u
OCHOBHEIE C1I0COOBI OTyqenns). Merammsr. ITonoxenme
METaJUIOB B IEPHO/IMYECKOH CHCTEME H 0COBEHHOCTH
CTPOCHHS HX aToMoB. OOIIHe PUHUCSCKHE H XUMHUECKHE
CBOHMCTEA METAILIOB. [IpOMEBIIIIEHHELE 1 naboparopHbie
CIIOCOOBI MONyYeH s MeTalIoB. HeMeTaubL, ITonmoxenne
HEMETAIIIOB B IEPHOIUYECKOM CHCTEME M 0COOEHHOCTH
CTpOCHHS HX aToMOB. O0ImHe hU3HUECKUe H XUMIIECKHE
CBOHCTBA HeMeTauIoB. [IpoMbIILTeHHEE 1 JabopatopHsle
CIIOCOOE! Oy YEHHS HEMETAIIOB.

24

Tema 2.11.
OcHoBHEIE
KJIACCEI
HEOPTraHHYECKH
XH
OpraHHYecKHx
COCIHHEHWHN

Bonopoansie coemuuenns HeMeTal1oB. OKCHABI 1
aHTHAPHABI KapOOHOBBIX KHCIOT. KHCTIOTE OpPTaHHYEeCKHE U
Heopranugeckue. Kiaccudukams opranmyeckux u
HEOPraHu9IecKuX KHCaoT. OOInre CBOMCTRA KHCIIOT.
OcHOBaHHS OpraHHYeCKHE U HEOPraHHYECKHE.
AmdoTeprsle oprannueckue u HEOPraHUYeCKHe
coeauHeHUA. OCOOEHHOCTH CBOKCTR COMell OpraHuyeckux i
HCOPraHMYECKHMX KHCIOT. ['eHeTHdeckas CBA3b MexKIy
KJIacCaMH OpraHH9YeCcKHX H HEOPIaHHYECKHX COETHHEHMIE.

25

Tema 2.12.
Xumus
3JIEMEHTOR

s-OneMeHTEL Bomopo. JIBOHCTBEHHOE TIOJIOKEHME
BOZIOpOZia B IEpHO/TMYECKO# crcTeMe. FI3oTomsl Bogopoza.
Ponb Boiopoza B )XUBOH M HEXHUBOIH npuponge. Bona. Pons
BOJIBI KaK CPeio00pasyroInero BemecTa KIETKA. DIeMEeHThl
L, IT A-rpynm. O61uas XapakTepHcTHKA MeTOYHbIX
MeTaioB. Ilonydenue, Gpusnueckie u XUMUYIECKHe
CBOMCTBA MIETOYHBIX METAILIOB. P-DJIeMeHTEL
XapaKTepHCTHKA aTOMUHUS, yriepoja, KpeMHHs,
TaJIOTeHOB, XalbKOTreHOB. [lonyuenue, ux dpusHyeckue u
XHMHYECKHE CBOHCTBA. DneMeHTH IV , V A-rpynn. O6mias
XapaKTEPUCTHKA 3JIEMEHTOB 3THX TPYIIN HAa OCHOBAHHH HX
nono;xeHus B [lepuomudeckoii cucreme snementon I, U.
Menpeneera u crpoenus aromos. OcobeHHOCTH CTPOEHHUS
aroMoB d-3I1eMEHTOB

Y. LB
KP

26

Tema 2.13.
XHMUS B AKHU3HH
oOimecTBa

XuMHAs | IPOH3BOACTBO. XHAMHYECKAs IIPOMBIILIEHHOCTD |
XUMHYECKHE TEXHOJIOTHU. CBIpbe IS XAMUYECKOH
IPOMBIIITEHHOCTH. Bojla B XMMHUYeCKO# IPOMBIILIEHHOCTH.
OHEprus Jis XHMHIECKOTO IPOU3BOICTRA. HaydrEie
IPHHIMITE] XHMHAYECKOr0 IPOH3BO/ICTBA. 3aIlluTa
OKpYJKaloIeH Cpe/ibl H OXpaHa Tpy/a IIPH XHMUYECKOM
npou3BoAcTBe. OCHOBHEIE CTAIHH XUMHUYECKOTO
OPOMU3BOMCTBA. XHMMHS B CEIECKOM XO3SMHMCTBE. XHUMH3AIHS
CEIbCKOr0 X03HUCTBA U €€ HallpaBICHUs. YI00pEHHSI B HX
knaccuukanus. XMMHYECKHE CPEICTBA 3alMTHl PACTCHHIA.
OtpHiaTenbHBIE IOCIENCTBHAS IIPUMEHEHUS

NECTHIHAOB B 00pp0a ¢ HuMu. XuMHU3aIHs
)KHBOTHOBOJICTBA. XHMMHS U IIOBCEIHEBHAS KHU3Hb YEIOBEKA.
Homainnsg anteka. MoOII#e U YUCTSAINAE CPEICTBA.
Cpencrea 60ps0EI ¢ OBITOBEIME HacekoMEIME. CpezcTBa
JMHYHOH MMIHEHB] B KOCMETHKH. XAMHS | IIHIIA.

Y, T,P,
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MapKupOBKH yakoBOK MHINEBBIX © TUTHEHUYECKUX
[IPOZYKTOB ¥ YMEHHE UX YHTATH. DKOIOTHS YK HITHITA.
XHUMHsI ¥ FEHETHKA YeIOBEKa.

[lpumeganne: T —
| KOHTpoMBEHAs paGoTa

TeCTHpOBaHue, P — mammcanwe pedepata, Y — YCTHBIH ompoc, KP —

2.4.3. [IpakTHYecKkHe 3aHATHS

No Haumenosanue & . Copua
- paszena ACPIKaHHUE TPAKTHYECKHX 3aHITHI TEKYIIEro
KOHTPOJIS
1 2 3 4
I cemecmp
Pasnen 1. Opranmdeckas xumus
Tema 1.1 Jlabopamopuwiii onvim
[Tpemmer Hsrorosnenue Mozeneit Momexy —IIpeICTaBATENEH
OpraHAYeCcKOH |pa3sNUYHBIX KIIACCOB OPraHMYECKHX COEIHHEHHI.
1 xumuH. Teopus |l[Ipaxmuyeckue sanamus. JIP, TTP
CTPOEHHS OGnapy:xenue yrieposa u Bogopoaa B OpraHuIecKoM
OpraHudeckux |coemunenuy. OGHapykeHHe rasoreHos (Ipoba
coenuHeHud  |BelinbuiTeitna).
Jlabopamopheie onvimul
Hzrotosnenue Mozieneii MomeKy arkaHOB 1
rajioreHankanoB. Msrotosnenue napahuHupoBaHHOM
OyMmaru, HCIIBITAHHE €€ CBOMCTB: OTHOIIEHHS K BOJIE H
xupam. O6HapyKeHHe BOJIbL, CakKH, YIIEKHCIOr0 ra3a B
IIPOJYKTax ropeHus ceedr. O3HAKOMIIEHHE CO CBOMCTBAMH
Tema 1.2 TBEPJBIX NapauHOB: ITABIIEHHEM, PACTBOPHMOCTHIO
2 IIpenensusie  |B BOJE M OPraHMYECKHX PACTBOPHTEINSX, XAMHIECKOH JIP, ITP
YTTI€BOAOPO/IBI | HHEPTHOCTBIO (OTCYTCTBHEM B3aUMOJIEHCTBHS ¢ GPOMHOM
BOJZIOH, paCTBOpaMH IIepMaHTaHaTa Kajus, THAPOKCHIA
HATPHA M CEPHOM KUCIIOTEI).
[Ipakmuyeckoe 3auamue
Ilomy4enue MeTaHa H H3Y4eHHE €r0 CBOKCTB: TOPEHHS,
OTHOLIEHHs K OPOMHOM BOZe H pacTBOPY IIepMaHraHaTa
Kajusl.
Jlabopamopuwie onvimet
OGHapy:KeHHe HeIpeNeNbHBIX COEJMHEHWH B KEPOCHHE,
ckununape. O3HakoMneHHe ¢ obOpa3uamy I[OJHITHICHA H
nojmunponuieHa. Pacrno3naBanme 00pa3sloB ankaHOB H
Tema 1.3.
AJIKEHOB.
y || PrsnmEE g Ipakmuueckue 3ausmus JIP, I1P
CLa—— [Toiyuenne JTHIIEHAa IeTHApaTanyeil STHIOBOTO CIHMPTA.
YTIICBOZOPOZEL BsaumopeiicTue stuneHa ¢ GpOMHOM BOIOH, pacTBOpOM
nepMmanragara Kamud. CpaBHEHHe IIIaMEHH OJTHIEHA C
TUIAMEHEM IpENENbHBIX YIVIEBOAOPOIOB (MeTaHa, IpOIaH-
OyTaHOBOI cMeCH).
Tema 1.4. JIabopaTopHbIii OmBIT
4 AneruiieHoBble [M3roToBIeHHE MOJENeH MOIEKYJI aIKHHOB, HX H30MEPOB. JIP
YTIEBOLOPOIBI
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ApomaTHueckue
YTJIIEBOAODOIEI

Hammcanue pedepara.

[Ipupoasie
HCTOYHUKHA
YTTIEBOIOPOIOB

Jlabopamopneie onvimu:

Onpenenenre Hammums HEIIPENIENBHBIX  YTIEeBOJOPOLOB B
GemsmHe ®  Kepocume. PactBopumocTs  pasnmunbx
He()TeIPo/lyKTOB (6eH31Ha, KepOCHHA, IH3eILHONO TOILITHBA,
BasenuHa, napadpuna) Ipyr B ApyTe.

I'mnpoxcunsHele
COEHHEHHUS

Jlabopamopuwie onvimst

Pextuduxarms cmecr sTanor—poa. O6HapyxeHue BoIbI B
43C0TPONHOH CMECH BOJIBI H STHIIOBOTO CITHPTA.
lIpaxmuyeckue sanamus

M3yyenne pacTBOpEMOCTH CIMPTOB B Bome. OKHC/IEHHE
CIUPTOB  Pa3sIMYHOTO  CTPOEHMS XPOMOBOH  CMECHIO.
[Tomyuenne musTHIOBOTO adupa. Ilomygenwe rmmnepara
MeJIH.

JIP, ITP

AJBIETHIIEL A

JIabopamopuwie onvime:

Oxucnenne sTaHona B sTaHas pPacKaJeHHOH MenHOoH
npoBosioko#.  Ilomyuenwme  deronodopmamsaernmHOro
nonmmepa. Pacniosnasarme pactsopa aneTona n hopmanuHa.
IIpaxmuyeckue 3ansmus

V3yueHHe  BOCCTAHOBHTENBHEIX  CBOMCTE  ANBIETHIOR:
PCaKIMs  «CepeOpSAHOTO  3epKana»,  BOCCTAHOBJICHHE
runpokcuaa Menn (ID). Bsaumonelicreue dopmansmeruna c
THAPOCYIb(MHUTOM HATPHS.

JIP, ITP

JIabopamopnuie onvime:

BiaumonelicTBie pacTBOpa YKCYCHON KHCIOTHI G MarHHeM,
OKCHIIOM LMHKa, rujpokcumom xeresa (III), pactsopom
kapboHata Kamms u creapaTa kamua. O3HakOMICHHE ¢

Kapbonossle
KHCIIOTHI U HX
[IPOH3BOIHEIE

obpasuamMu  CIOXHBIX 3QHPOB. OTHOMIEHHE CIOXKHBIX
3QHpOB K BONE M OpraHWYeCKHM BEIIECTBAM. BEHIBEICHHE
KHDHOTO ~ NITHA C  IOMOIIBIO  CIOXKHOro  s¢upa.
PactBOpEMOCTE  XHPOB B BOJE H  OpraHHYECKHX
PacTBOPHTENAX. CparHenne MOIOIIHX CBOMCTB
Xo03sticTBeHHOro MeuTa 1 CMC B xkecTKOi Boze.
IIpakmuueckue 3anamus

PacTBOPMMOCTD pa3iTHYHBIX KapOGOHOBBIX KHUCTIOT B BOJIE.
BsaumozeHiCTBHE  yKCYyCHOM KHMCIOTBI € METAUIAMA.
Ilony4yenue H30aMHIOBOTO 3¢Hpa YKCYCHOMH KHCIOTHL
CpaBHeHWE CTENEHH HEHACHIIEHHOCTH TBEPIOTO H KHIKOIO
kupoB. OMbUTeHHe )upa. [lonyyenre MBLTa U H3yIEHHE €ro
CBOMCTB: MEHOOOPa30BaHMs, peaKiuii HOHHOTO 0OMeHa,
TUAPOJIH3a, BBIIEIECHHS] CBOOOIHBIX JKAPHBIX KHCIIOT.

JIP, TIP

10

Tema 1.10.
Yrnesonsr

JlabopamopHuvie onvimot

OsnakomiieHde ¢ (UIUYECKMMH CBOMCTBAMH TJIFOKO3BI
(anTeynas ymakoBka, Tabnerku). KuemotHeIf ruaponm3
caxapossl. 3HaKOMCTBO ¢ 06pa3maMy IIOJIHCaXapy/IOB.
O6HapyikeHHe Kpaxmana ¢ IIOMOIIBIO KadeCTBEHHOI
peakiy B Mele, xnebe, Horypre, Maprapiusae, MakapoHHBIX
H3/IENNSIX, Kpynax.

Ilpaxmuyeckue 3auamus

JIE; 1IP
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F Peaxtus «cepebpsaHOro 3€pKaJia TITFOKO3EL
BsaumoeiicTBre Tmokosks C THApokcunom meau (II) mpu
Pa3NHIHBIX TeMIeparypax. JlefcTBHe aMMHAYHOTO pacTBopa
OKCHa cepebpa Ha caxaposy. O6napysxenue naxkTo3s B
Mounoke. JlelicTeue #omna Ha Kpaxmail.
JIabopamopuwie onvime:
HMzrorosnenue IIApOCTEPIKHEBEIX M OGBEMHBIX MOIENeH
Tema 1.11. [A3OMEDHBIX aMuHOB. PactBopenme Gemkxor B BOJIE M HX
koarymiauus. OOHapyxkenuwe 6emka B KYPHHOM siiilie |
i aMHUHOKHCIIOTHI, MOIIOKE. JIP, TIP
lIpakmuyeckue 3anamus
O6pazoBanue coneit anmmmma. Bpomuposanwue annmuna.
O6pasoBanne comeii rmunuHa. Ilomydenwe Memmoi comm
riiunHa. Jlenatypars 6enka. [setrnre peaxuuy 6enkos.
Tema 1.12. JIabopamopuwiii onvim
A3soTcoepskamue F3rotopnenne 06beMHEEX LIapOCTEPXKHEBBIX Moeei
[CTCPOLHKINYECK [a30THCTHIX TETEPOIHKIIOB,
12 He JIP
COETMHEHHS.
Hyxneunosrie
KHCIIOTEI
Jlabopamopneie onvime:
Hcnerranne pacteopuMocta aJipeHaIMHA B BOJIE M COJISHOM
KHCIIOTE. Obnapyxenue aClHpuHa B TOTOBOH
TEKapCTBEHHOH (hopme.
IIpaxmuyeckue 3auamus
Tema1.13.  |O6mapywxenwe sutamuna A B TIOACOIHEYHOM  MacIIe.
13 brosnorugeckn |O6napyxenue sutamuna C B A6109HOM coxe. Onpenencune JIP. IIP
aKTHBHBIE BuTaMuHa D B pEIObeM JHpe HITH KypHHOM IKEITKe. ’
coemmHeHus  |JlelicTRHe aMMIIO3B CIIOHEI Ha Kpaxmain. [leiicTBue
NCTH/IPOrCHaskl Ha  MCTHJICHOBBIM  cuHMH. JlelicTBue
Karanasbl Ha MEPOKCHA BOJOpPOJa. AHAIM3 JIEKAPCTBEHHBIX
IIPEIIapaToB, IPOH3BOJHBIX CATHI[MIOBOM KHCJIOTHL. AHAIH3
JIEKAPCTBEHHEIX IIpenaparos, IIPOU3BOIHEIX -
amMuHO(pEHOIA.
2 cemecmp
Pasnen 2. Obmas B HeopraHuYecKas XUMHS
[Ipaxmuueckue sausmus
Tema 2.1. Xumus [Usrotosnenue momeneit MOJIEKYJT HEKOTOPBIX OPTaHHYECKUX
14 ——Haykao |H  HEOpPraHM4YeCKHX  BemecTB. (YMCTKA  BELIECTB [P
BEMIECTBAX  |QHIBTPOBAHHEM M [MCTHLLAHeH. OYHCTKA BEIIECTB
MEePEeKPUCTALIH3AITHE.
Jlabopamopnwiti oneim
15 Tema 2.2. Habmonenne criekTpoB HCITYCKaHAS U MOTIOMEHHUS TP
CrpoeHne atoma |COEIHHEH I XMMHYECKHX 3IEMEHTOB C TIOMOIIBIO
CIIEKTPOCKOIIA.
Tema 2.3. Jlabopamopuwiii onvim
ITepuonuueckuit (CpaBHEHHE CBOMCTB IIPOCTEIX ~ BEIIECTB, OKCHAOB H
16 3aKOH B THOPOKCHIOB anneMenToB 11 meproa. JIP
Ilepronudeckas
cucTemMa
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XUMHYIECKHX
sneMeHToB /1. W.
Menneneesa
Tema 2.4. Jlabopamopusie onvimut

17 Crpoenue B3amMmoeficTBHE MHOTOATOMHEIX CIHPTOB ¢ (hEeTHHTOBON JIP

BEIIeCTBa KUJKOCTEIO. KauecTBeHHEBIE peaknuy na wons! Fe2+ u Fe3+.
Jlabopamopneie onvimoi
Osnakomnenne ¢ ofpasuamu  IUIacTMace, BOJIOKOH,
Kay4yKOB, MHHEPATIOB H TOPHEIX

18 Tema 2.5. EOI;;)?. IlpoBepka  mmactmMace Ha 3IEKTPHYCCKYIO

Tlommmepsr POBOJUMOCTE, [TOPIOYECTE, OTHOIIEHWE K pPacTBOpaM JIP
KHCJIOT, Mmemo4ed M okucinutened. CpaBHeHHe CBOHCTB
TCPMOPEAKTHBHBEIX M TEPMOIUIACTHYHBIX  ILIACTMACC.
Ilomy4enne HUTEH U3 KATIPOHOBOH MIIH JIABCAHOBOM CMOJIEL.
O6napyxeH#e XJ10pa B HOJIHBHHHIIXJIOPHIE.

Jlabopamopuvie onvimu:

Tema 2.6. Iony4enne cycmemsun cepsl u kammbomn. I[lonydenue

19 JlaCTiepCHEIE  [SMyNECHM DPAacTHTENLHOIO Macia M GeH307a. ITonyuerue JIP
CHCTEMBI 30 Kpaxmana. Ilomyuenwe 3o0ms cepsl w3 THOCY/Ib(Mara

HaTpHS.
JIabopamopheie onvimoi

Tema 2.7. Ilomyuenne kucnopona pasnosKeHHeM MepOKCHAA BOXOPOLA

20 XuMudeckue (M (MIM) IepMaHTaHaTa Kauusa. Peaxiuwu, HOymHe ¢ JIP
peakIuu 00pa3oBaHMEM OCajKa, ra3a WM BOIEI [JI OPTAaHHYECKHX H

HEOPraHWYeCKHUX KUCIIOT.
JlabopamopHwiii onvim

Tema 2.8 Xapakrep THCCONUAINH Pa3IHYHbIX THAPOKCHIOB.

21 Pactaops: IIpakmuueckoe 3ansmue JIP, ITP

[Ipuroropnenue pacTBOpOB Ppa3IH9YHbIX BHJIOB
KOHIIEHTpaIiH.
Tema 2.9. Jlabopamopnbeie onvimet
OxucimuTensHO- |B3auMopeficTBHe METaIoB ¢ HEMETaIaMH, a TaKKe C

7 |BOCCTaHOBHTENBH [PACTBOPAMH COTICH M pacTBOpaMH KHe/oT. BsammoneticTere P

BIC PEAKI[HH. |CEPHOH H a30THOM KHCIOT ¢ Meapro. OKHCIHTEIbHBIE

DIeKTPOXHMHUYEC |CBOMCTBA IEPMaHTaHATA KAJlUsl B Pa3/IMYHbIX CPEax.
KHe IIPOIECChI
Jlabopamopnveie onsimoi
OzmakomiieHHe ¢ of0pasliaMu IIpeICcTaBUTENICH KIIacCcoB
HeOpraHu4yeckux BemecTB. O3HakomileHHe ¢ 0OpasiaMu
OpEeACTaBUTENeH  KIacCOB ~ OPraHHYeCKHX  BEINECTB.
Tema 2.10. OsnakoMyeHue ¢ xKo/utekiuei pya. [lomydenne Kuciaopoaa u
Knaccuduranus [ero cpoiicrBa. [lomydenme BomopoAa H €ro CBOMCTBa.

23 BEIIECTB. [lomygenne nmacTuyeckod cepbl, XHUMHYECKHE CBOMCTBA JIP
ITpocTeie cepsl. B3amMomelicTBHE META/UIOB ¢ PACTBOPAMU KHUCIOT H
BEIIIECTBA. COJEH. CpoiicTpa YTJIS: a7icopOIMOHHEIE,

BOCCTAHOBHUTEIbHBIE.  B3auMOAEHCTBHE  IUHKA  HJIM
QITIOMHHHUS C paCTBOPaMHU KUCIIOT U mmenodeil. Oxparmypanue
IUIAMEHH KaTHOHAMM IIEJOYHBIX M IIENOYHO3EMENLHEBIX
METAJLIOB.

24 Tema 2.11.  |Jlabopamopnvie onvimei ) JIP. TIP
OcuoBeble  |[[lomygeHwe W cBoiicTBa yriekuciaoro rasa. CaolcTsa ’
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KITacChI COJISIHOH, CepHOH (pa30aBNeHHOM) M YKCYCHOM KHCTOT.
HEOpraHM4ecKix (BsauMomelcTBue ruipoKcn/a HaTpUs ¢ ComAMH (cymbharom
H opranudeckux Menu (II) u xmopunom ammonus). Pasnoxenue THIIPOKCH/IA

cocnuuenni  |Mexu. ITomydenne m amdoTepHBIEe CcBoHCTBA THAPOKCHIA
amomuHus. llomydenne skeCTKOH BOMEI H H3ydeHHe ce
CBOMCTB. Y CTpaHEeHHEe BPEMEHHON M OCTOSHHOM JKECTKOCTH.
[Ipaxmuueckue sanamus
[lonyyenme xmopoBogopoma ©  comsHOM KHCIOTBIL, HX
cBoHcTBa. [Tomyuenne aMmMuaka, ero ceoiicTaa.
Jlabopamopuwie onsimut
VI3ydenue CBOMCTB NPOCTBIX BEIIECTB H COENMHEHHH S-
3JIEMEHTOB. M3ydeHwe CBOMCTB IIPOCTHIX BEIIECTE K
Tema2.12.  |coemuuenmit p-smeMeHTOB. V3ydeHHe CBOMCTB IIPOCTBIX
25 XuMus BEINECTB ¥ COeqUHEHHH d-32JIEMEHTOR. JIP, ITP
nIeMeHToB  |IIpaxmuueckue 3anamus
llomydyenne  ruOpPOKCHAOB — AMOMHHHS W = LMHKA,
HCClieoBaHHEe HX cBoMcTB. Ilomyuenne M HccremoBanme
CBOMCTB OKCHJIOB CEpEL yriiepoxa, hocdopa.
[Ipaxmuyeckue sansmus

Tema2.13. OzHakOMIIeHHE C KOJUIEKIHEH VI0OpeHwi M MEeCTHIHIOB
26 | XuMus B JKU3HH s YAOOR S ITP
Osnaxomnenue ¢ obpasmamu CpPEICTB OBITOBOM XHUMHU H
ob1mecTBa

JICKAPCTBECHHEIX IIPENApPaTOB.

Ipumeuanue: I1P- npaxmuyeckas paboma, JIP- nabopamopuas paboma,; T — mecmupoeanue, P —
Hanucanue pepepama, V — ycmmuuiii onpoc, KP — konmponsnas paboma

2.4.4. Cogep:xaHue caMOCTOATEIbLHOM padoTsl

IIpumepnas TemaTuKa pedepaTos:
1. buoTexHONOrHs M reHHas HHKEHEPH — TeXHONOrHH XX Beka.
2. HamoTrexHONMOrHs Kak IPHOPHTETHOE HAIIPABICHUE PAa3BUTHS HAYKH H IIPOU3BO/ICTBA B

Poccuiickoit @enepanun.

CoBpeMeHHBIE METOIBI 06e33apaKHBaHKI BOIEL.

AJNIIOTPOIINS METAILIOB.

Kuzue u nesrensrocts JI.M. Menpneneera.

«IleproguueckoMy 3akoHy Oy yIee He TPO3UT PaspyIEHHEM. . . »

Cunre3 114-ro snemenTa — TpryM( pOCCHHCKUX DHU3UKOB-SIEPITHKOB.

H3zoromnsl Bomopoaa.

9. Hcnomp3oBaHHE paJJMOaKTHBHBIX H30TOMOB B TEXHHYECKUX I[ETIAX.

10. PeHTreHOBCKOE M3Ty4eHHE H €0 HCIIOIB30BAHME B TEXHUKE H METUITHHE.

11. TInazmMa — 4eTBepTOE COCTOSHHE BEIIECTRA.

12. AMopdHEIe BellecTBa B IPHPOJE, TEXHHKE, OBITY.

13. Oxpana okpy»Karomeif cpe/isl OT XHMHYIECKOT'0 3arpsi3HeHns. KonmuyecTBeHHBIE
XapaKTEPHCTHKH 3arPA3HEHUS OKPYKAFOIIEH CPeIbL.

14. TIpuMeHeHHE TBEPAOTO U razo0bpasHoro okcuzaa yriepona (IV).

15. 3amuTta 030HOBOTO 5KpaHa 0T XUMHYECKOI'O 3arpSI3HEHHS.

16. I'pyboaucnepcHbIe CHCTEMBL, HX KIACCH(DUKALMS M HCIIOIB30BaHHE B IPO(ECCHOHATEHOM
JIESITEIIBHOCTH.

17. KocmeTnueckue remm.

18. IIpumeneHue CyCIIeH3HH B 3MYIILCHH B CTPOHTEIBCTERE.

19. Munepaisl H FOpHBIE TOPOIBI KAK OCHOBA JIATOCHEPHL.
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20. PactBops! BOKpyT Hac. THITE pacTBOpOB.

21. Bopa xak peareur u Cpefia st XUMHYIECKOT0 IIPOIECCa.

22. Kuswb u pesrensrocts C. Appermyca.

23. Bxyan OTEYeCTBEHHBIX YYEHBIX B PAa3BHTHE TEOPHH 3IEKTPOIUTHYESCKOH THCCOLUAITHH.

24. YcTpaHeHHe KeCTKOCTH BO/IB! Ha IPOMBIIIIEHHBIX NPEANPHATHSX.

25. CepHas kucIOTa — (X166 XMMUYECKOH IPOMBIILIEHHOCTHY .

26. Hcnonp3oBaHue MEHEPATBLHBIX KHCIOT Ha IPEATNPHATHIX PasIHIHOTO TPOQHIIS.

27. OKCHIBI H COITH KaK CTPOMTEIbHBIE MATEPHAITEL

28. Hcropus rumca.

29. IloBapeHHas COJb Kak XHMHYECKOE CHIPBE.

30. Muoronukuit kKapbOHAT KaJbIHs: B NPUPOJE, B IPOMBIIUIEHHOCTH, B ObITY.

31. Peaxium ropeHus Ha IPOM3BOJICTRE U B OBITY.

32. BupryambHOE MOJIE/TMPOBAHAE XUMHIECKHX IIPOLIECCOB.

33. DIIEKTPOIH3 PacTBOPOB IEKTPOITHTOB.

34. DJIEKTPOIM3 PaCIIaBOB 3IEKTPOIHTOB.

35. TlpakTHdYecKkoe NPUMEHEHHE IEKTPOIH3a: padHHHPOBAHKE, TalEBAHOILIACTHKA,
rabBaHOCTETUA.

36. Mcropust momydeHus ¥ NPOM3BOACTBA ATIOMUHHSL.

37. DneKTpoMHTHYECKOE MONydeHHE i pabHHHPOBAHHE MEIH.

38. JKuznp u gestensHocTs I, JI9BH.

39. Ponb METaNIOB B HCTOPUH YeTI0BEYECKON UBHIH3AIMY. VICTOPHS OTE4eCTBEHHON JepHOH
Metatyprud. CoBpeMeHHOE MeTallyprudeckOe IPOU3BOICTRO.

40. Hcropus 0Te4eCTBEHHOH IIBETHON METAILTYPrUHd. POJIb METAIIOB ¥ CILTABOB B HAYYHO-
TEXHHYECKOM IIpOrpecce.

41. Koppo3us MeTaJIoB H CIIOCOOEI 3aIUTE OT KOPPO3HH.

42. VuepTHble niu G1aropomHEIe Taskl.

43. Poxnarolye CoaH — TalloreHel.

44. Vcropus mBeACKOH CIIHYKH.

45. VlcTopHs BO3HHKHOBEHHS H PAa3BHTHSA OPTaHHIECKOM XUMHUH.

46. Xwussb u nesrensHocTs A.M. ByTieposa.

47. BurtamusMm H ero kpax.

48. Ponb 0Te4eCTBEHHBIX yUEHBIX B CTAHOBICHHH H Pa3BHTHH MHPOBOM OPraHHYECKOH XUMHUH.

49. CoBpeMeHHBIE IPEICTABIEHHS O TEOPHH XHUMHYECKOTO CTPOEHHS.

50. Dxonorudeckue acleKThl HCIIOJB30BAHMS YTIIEBOIOPOTHOTO CHIPhSI.

51. DKOHOMHYECKHE acTIeKThI MEXKIYHAPOJHOTO COTPYIHHYECTRA IO HCIIOIB30BAHHIO
YTIIEBOAOPOTHOTO CEHIPBA.

52. Hcropus OTKpBITHA M pa3pabOTKH ra3oBbIX H HEQTIHBIX MECTOPOXKIEHHH B PoccHiickoi
Oepepanui.

53. Xumus yrieBoJOpOJHOIO ChIPbs H Mos Oyayras npodeccus.

54. ¥YriieBoJIOpOIHOE TOIUIHBO, €0 BUJIBI M HA3HAYEHHE.

55. CHHTETHYECKHE KAYJIyKH: HCTOPHS, MHOT000pa3He U NEPCIEKTHBEL.

56. Pe3nHoTEXHWYECKOE IIPOU3BOJICTBO U €I0 POJIb B HAYUHO-TEXHHYECKOM IIpOrpecce.

57. Cpapo4HOE€ MPOH3BOACTBO H POJIb XHMHUH YITIEBOJOPOIOB B HEM.

58. HedTs u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBIN'OJHOIO MEXIYHAPOJIHOTO
COTPYZHHYECTBA.

2.4.5. Tlepedennr y4eOHO-MeTOQHYECKOro obecmedeHHs] I CAMOCTOSITENbHOH PpadoThI
o0yJarmuxcst Mo JHCIHILIHHE

CamocrosTensHas pabora cryaentos (nanee — CPC) sBIsSeTcsl OIHHM M3 BHIOB y4eOHBIX
3aHATHHM CTYIEHTOB M OJHOM H3 OCHOBHBIX (GOpPM BHEAayIHTOPHOH paboThl IpH pealli3alliy
yueOHBIX maHOB u mporpamMM. OHa IIPOBOAMTCS C IENBI0 CHCTEMATH3allMH H 3aKpEIICHHA
[OJIy4eHHBIX TEOPETHYECKHX 3HAHMN M IMPAKTHYECKHX YMEHHH CTyIEHTOB; YDIyOIEHHS H
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paCIIMpeHns TEOPETHUESCKUX 3HAHUM, Pa3BUTHS II03HABATENBHEIX CIIOCOOHOCTEH U AKTHBHOCTH
CTYHEHTORB; (OPMUPOBAHHS CAMOCTOITEIFHOCTH MBIIIEHHS, CLIOCOOHOCTEH K CAMOPa3BATHIO.

Iensro CPC sBiseTcst oBnaieHre GyHIaMEeHTaTbHBIME 3HAaHUAMH, TPOPECCHOHAIBHEIMA
YMEHHSMH M HaBbIKaMH [0 Ipodwmo Oyoymmed CHENHaJbHOCTH, OINBITOM TBOPYECKOMH,
HCCIIENOBATENBCKON — NESTEPHOCTH, pAa3BUTHE CaMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH H
OpraHM30BAHHOCTH, TBOPYECKOTO  MOAXOAa K  pelleHHio  mpobmeM  ydebHOro H
npodeccHOHaTPHOTO YPOBHEH.

Bue! caMoCTOATENbHON paboTHI CTYICHTOB BKIFOUAIOT HAaIMMCaHUe pedepaToB, pelleHue
3a1a4 U YIpaKHEHHH,

Kputepusamu oneHOK pe3yIbTaTOB BHEAYAUTOPHOH CaMOCTOSTENBHOM pabOTEI CTyIeHTa

SIBIISIETCS YPOBEHB OCBOCHUS CTYJCHTaMH y4eOHOTr0 MaTepraa;
YMEHHE CTY/IEHTa HCIIOJIE30BATh TEOPETHUECKHE 3HAHNS IIPH BEIIOTHEHHH IIPaKTHIECKUX 3a/1a4;
yMEHHe CTYIEeHTA HaxOJuTh Tpedyromiyrocs WHGOpPMANHIO, H3y4YaThb €€ W IIPUMEHATH Ha
IpakTHKe; 000CHOBAHHOCTE U YETKOCTh H3JI0KEHHSI OTBETA.

Ha camocrositenbHy 0 paboTy o0ydaronmxces OTBOAUTCS 35 4acoB yueGHOI0 BpeMEHH.

Haumenosanue [Tepeuens yueOHO-METOIMIECKOTO OOecIIeUeHHs IUCIIHILIHHEI 110
Ne  |paspmena, Tembl, BHJIA BBIMTOJIHEHHIO CAMOCTOSTENIEHON paboTe!
CPC (umerowezocs 6 bubnuomere w/unu ¢ I6C)
1 2 3
Paznien 1. Opranuyeckas XUMHs
Tema 1.1 IIpeamer 1. Tynuxun, E. WM. Xumus. B 2 4. Yacte 1. Obmas u
OPraHUYECKOH  |geopraEmdeckas xuMus : yuebumk mms CIIO / E. U. Tynukmn. — 2-€
1 xmumuH. Teopus |y, uenp. u gon. — M. : Msparensctso IOpaiit, 2017. — 385 ¢. —
opiggzgfiﬁx (Cepust : Ilpodeccumonansnoe obpazosanue). — ISBN 978-5-534-
AA— 02748-8. — Pexxcum Joctyna www.biblio-
Tera 1.2 online.ru/book/A87B80F6-EF29-44D9-8854-EF038D30470E
> HIEIZI;ZJE;HB;ZH 2. Tynukun, E. Y. Xumusa. B 2 9. Yacts 2. Opraauyeckas XuMus
b £ yaebnuk ang CIIO / E. . Tynukus. — 2-¢ w3J., uenp. u o, — M. :
e 1., HzpatensctBo  FOpaiit, 2017. — 197 c¢. — (Cepus
DTHIIEHOBEIE H
3 IN— IIpodeccuonansaoe obpazopanue). — ISBN 978-5-534-02749-5. —
YIIEBOZOPOIBL Pexxum  nmoctyma www.biblio-online.ru/book/EB6B36DB-EA93-
Towa 1.4. 4390-8A54-24AB610D62BB
4 A?gg;?%ﬁf 3. 3aiines, O. C. Xumus. JlabopaTopHEI NMPakTHKYM U COOpHEK
T P samay : yuebmoe mocobue mia CIIO / O. C. 3aifme. — M. :
Teua 1.5. UsparensctBo  IOpaiit, 2017. — 202 c¢. — (Cepus
5 |ApomaTHueckue
yTIEBONOPOIEI IIpodeccuonansuoe obpaszosanue). — ISBN 978-5-534-01210-1. —
Towa 1.6 Pesxxum moctyma : www.biblio-online.ru/book/1818D98E-8648-4EDB-
’ TTpHpoEELe 90F2-41FA8B62AAS8S
Hc;z:é{;;moz[oa 4. Pocun, W. B. Xuvusa. YVaebuuk u 3agaunuk ; ma CIIO / U. B.
3_;1" 1 7p Pocun, JI. JI. Tomuna, C. H. ConoBre. — M. : M3maTelnscTBO
FSIRJ;[I;OI;CI;IJIBHLIG Opaiir, 2017. — 420 c¢. — (Cepusa [Ipodeccronansroe
i 06p3301'3a}-me). — ISBN 978-5-534-02484-5. — Pexum nocryna :
www.biblio-online.ru/book/2E2CED0A-BA4D-47AC-B543-
0FA54C0B9210
Tema 1.8
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5. Huxonbcxkui, A. B. Xumug : yueOuuk u npaxrtakym jis CIIO /

KETOHEI
Tema 1.9. A. b. Huxonsckuit, A. B. CyBopoB. — 2-e u3A., nepepad. u Jom. —
Kapbonoseie M. UsmarensctBo HOpatit, 2017. — 507 c¢. — (Cepus
KHCJIOTBI ¥ HX ITpodeccronansHoe obpasopanune). — ISBN 978-5-534-01209-5. —
HPOHEEQAHBIC PexxuMm  moctyma www.biblio-online.ru/book/9F41ED2D-5AF9-
Tema 1.10. 4AF8-A6CF-6037FE3636BB.

VYrierosl

Tema 1.11. AMHHEL,
AMHHOKHCIIOTEI,
Hemxu

Tema 1.12.
A3soTcojiepkalnue
TETEPOIUKITHYECKUE
COEMHEHU.
Hyxknennogrie
KHCJIOTEI

Tema 1.13.
Buonorugecku
aKTHBHBIE
COCIMHEHUS

Pazmen 2. O0mas 1 HeopraHuYecKast XUMHS

Tema 2.1. Xumus — 1. Tynukuse, E. WM. Xumusa. B 2 u. Yacte 1. OOmas u
3 HayKa O BellecTBax |Heopranudeckas xumus : yuebruk musg CIIO / E. U. Tymukwua. — 2-¢
2 Tema 2.2. Crpoerme [H34., Henp. u jgon. — M. : Msparensctso IOpaiit, 2017. — 385 ¢. —
aroma (Cepus : IIpodeccuonansuoe obpasosanme). — ISBN 978-5-534-
Tema 2.3. 02748-8. — Pexum JocTyna www.biblio-
[Neprograeckuii online.ru/book/A87B80F6-EF29-44D9-8854-EF038D30470E
9 ??g;;OI;quCKag 2. Tymuxun, E. U. Xumus. B 2 u. Yacte 2. OpraHuyeckas XUMHS :
cHCTeMa yuebruK a1t CIIO / E. Y. TynukuH. — 2-e W31, HCIOp. ¥ J0Im. — M. :
XHUMHYCCKUX WsparensctBo  FOpaiit, 2017. — 197 c¢. — (Cepus
snementoB JI. 1. |rTpodeccronanshoe o6pasosarmme). — ISBN 978-5-534-02749-5. —
Merpsneens Pexum nmoctyma : www.biblio-online.ru/book/EB6B36DB-EA93-
1o |Tema2.4. Ctpoenue [4390-8A54-24AB610D62BB
BEIIECTBA
Tema 2.5. 3. 3aiues, O. C. Xumus. JlaGopaTopHBIi MPaKTHKYM W COOpHHK
1 ITomimeps! 3agad : ydebnoe mocobme mms CIIO / O. C. 3aiine. — M. :
Tema 2.6. HspatensctBo  IOpaiit, 2017. — 202 c¢. — (Cepus
HucnepcHsie [Ipodeccronansuoe obpazosanue). — ISBN 978-5-534-01210-1. —
CHCTEMBI Pexum moctyma : www.biblio-online.ru/book/1818D98E-8648-4EDB-
Tema 2.7. 90F2-41FA8B62AAS8S
XHUMHYECKHE
peaKiuy 4. Pocun, 1. B. Xumusg. Yuebuux u 3amaunuk : miz CIIO / M. B.

Tema 2.8. PacTBOpHI

Tema 2.9.

Pocun, JI. JI. Tomuna, C. H. ComnoseeB. — M. : HzmarenscTBO
Opaiit, 2017. 420 ¢. — (Cepus [IpodeccronansHOE
obpasosanme). — ISBN 978-5-534-02484-5. — Pexum jgocryna :

OV e O T T AT T
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www.biblio-online.ru/book/2E2CED0A-BA4D-47AC-B543-
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peaKiuy. OFA54C0B9210

OCHOBHBIE KJIACCHI
HEOPraHHYEeCKHX U
OpraHuYeCKHX
coeUHeHHH

Tema 2.12. Xumust
3JIEMEHTOB

Tema 2.13. Xumus B
JKH3HA 00IecTBa

4AF8-A6CF-6037FE3636BB.

DNEKTPOXUMHYECKH

€ TIPOIECCH 5. Huxonbckuii, A. b. Xumus : yueObuuk u npaxktakym mrs CITO /
Tema 2.10. A. b. Hukonsckuit, A. B. CyBopoB. — 2-¢ u3n., nepepad. 1 gom. —
Kraccuuramms M. : HsparemsctBo [Opaiit, 2017. — 507 c¢. — (Cepus
Bemects. [IpocTeie  |11nopecenonansmoe o6pasosanue). — ISBN 978-5-534-01209-5. —
?:Ezc; Blai‘ Pexum pocryma :  www.biblio-online.ru/book/9F41ED2D-5AF9-

Kpome mnepeuucneHHBIX HCTOYHHMKOB 0Oydaromuecs MOMKET  BOCIOJIB30BATHECS
IIOMCKOBBIMHU CHCTEMaMHU ceTH MIHTEpHET 10 TeMe CaMOCTOSTENBHOM paboTEL
Jlng OCBOGHMSA IUCHMIUIMHBI M CaMOCTOSATENIBHOIO BBITOJHEHHS MPELyCMOTPEHHBIX
yueOHO#I mporpamMMo¥ Kypca 3amaHWii MOXeT OBITH MCIIONIBE30BAHO ClEAyIOIee ydeOHO-
METO/InYeCKoe obecreyeHne:
-METOIHYECKHE PEKOMEHIAIMY K BEIIIOHEHUIO Ta00paTOpPHEIX paboT;
-METOIMYECKHE PEKOMEH IAUH K CAMOCTOSITENIFHOM paboTe.

Haganom oprammsanmuu mo06oi caMOCTOATENBHOM pabOTEl JOMDKHO OBITH IIPHBHTHE
HaBBIKOB M YMEHHH IpaMOTHOM paboThl ¢ yueOHOM M Hay4HOH JmTeparypoil. DTOT mpomecc, B
MEPBYIO OYEPENb, CBI3AH C HAXOKICHHEM HEeOOXOMMMOH /I YCIEIIHOTO OBNIANCHUS YdeOHBIM
MaTepHajIoM JITeparypoi. OOydaromuiics: ODKEH YMETh I0IB30BaThes GhoHTaMu OHOIHOTEK 1
CIIPaBOYHO-OMOMMOTrpah MIeCKUMH U3AAHHUAMH.
3. OBPA30OBATEJIBHBIE TEXHOJIOT'UHA

3.1.00pazoBaTeNbHBIe TEXHOJOTHH NPH IPOBEICHHM JEKIHH

Tema 1.8. Anboerunnl ¥ KETOHBI

No Tema Buns! npuMeHsieMBIx } Kon-so
00pa3oBaTeIbHBIX TEXHOJIOTHNA | Uac

1 2 3 4
Pazgen 1. Opranndeckass XaMHus

1 Tema 1.1 Ilpenmer opranmaeckoif xumun. Teopust | TpanuiuoHHEE 1
CTPOEHHS OPTaHWYEeCKUX COSIMHEHHH UH(DOPMAIMOHHEIE JIEKITHH

2 |Tema 1.2 IIpenenbHBIe YIIIEBOAOPOIBI 1

3 [Tema 1.3. DTUNEHOBBIE H THEHOBEIC YITIEBOAOPOIEI 1

4 [Tema 1.4. AnleTUIICHOBEIE YTIEBOLOPOIBI 1

5 [Tema 1.5. ApomaTHdeckie yriaeBoa0pO Bl 1

6 |Tema 1.6. IIpupoHEIE HCTOYHHKH YTIEBOLOPOIOB 1

7 (Tema 1.7. I'uOpOKCHIBHBIE COCAMHEHHS 1

8
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Tema 1.9. KapOoHOBEIE KHCIIOTHI ¥ HX

4 [IPOH3BO/IHEIE
10 |Tema 1.10. YrneBons: 1
11 [Tema 1.11. AMHHE], aMHHOKHCIIOTHI, OEIKH 1
12 Tema 1.12. A3zoTcomepixamnne reTepoLHuKINIECKHE 1
coemuHeHH. HyKII€HHOBBIE KHCIIOTEI
13 [Tema 1.13. buonoruuecku akTHBHEIE COSTHHEHHUS 1
Paznen 2. O0mas 1 HeopraHHYecKas XHMHS
14 [Tema 2.1. XuMusa — HayKa O BEIIECTBaX 1
15 Tema 2.2. Ctpoenue aToMa 2
Tema 2.3. Ilepuoauaeckuii 3aK0H H 2
16 [[Tepuoguueckas CHCTEMa XHMHUYECKUX JIEMEHTOB
JI. 1. Menneneena
17 [Tema 2.4. CtpoeHue BelnecTBa 2
18 [Tema 2.5. TTonumepsl 1
19 [Tema 2.6. JIucriepcHBIE CHCTEMBI 1
20 [Tema 2.7. XuMHYECKHE PEaKIHH TpamarmsommELe 1
uH(}OPMaITHOHHEIE JIEKITUT
21 Tema 2.8. PacTBOpEI 1
2 Tema 2.9. OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIE 2
€aKIHU. DNEKTPOXHMUYECKHE ITPOIIECCHI
73 Tema 2.10. Kitaccudukarus Bemects. [IpocTeie 2
BEIIIECTRA.
2% Tema 2.11. OcHOBHBIE KJIACCHI HEOPTAHUUECKUX U 2
OpraHUYeCcKHX COEMHEHHH
25 (Tema 2.12. Xumus 5IeMEHTOB 2
26 [Tema 2.13. Xumus B sxu3HH 00II€CTBA
HToro no xypey 32
3.2.00pazoBaTeIbHbIE TEXHOJIOTHH IPH NPOBEIEHHH MPAKTHYECKHX 3aHATHI
Ne L T— Buner npuMeHseMBIX § Kom.
00pazoBaTeNbHEIX TEXHONOTHE |  4Jac
Pazpen 1. Oprannveckas XaMus
Tema 1.1 Tlpenmer opranmueckoit xumun. Teopus 2
CTPOEHHS OPraHHYECKHUX COSTHHEHHM
Tema 1.2 TIpenensHere yIIeBOZOPOIBI 2
Tema 1.3. ODTHIEHOBEIE U THEHOBEIE YTIICBOIOPOIbI 2
Tema 1.4. AueTHneHOBEIE YTIIEBOJOPOIEI 1
Tema 1.5. ApomatHyeckue yriieBogopoILL
Tema 1.6. IIpupomHEIe HCTOYHHUKH YIIIEBOAOPOIOB Tpamumonroe cemmHapexkoe 1
3aHATHE, pa3dop permeHus
Tema 1.7. 'uapoKCHIBHEIE COSNHHEHMS 3aJ1a4, 1abopaTopHBIe paboTHI 2
Tema 1.8. Anberuipl 4 KETOHEI 2
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Tema 1.9. KapOoHOBEIE KHCIOTEI B HX o
TIPOH3BOIHEIC

10 |Tema 1.10. YVriuesons!

11 |Tema 1.11. AMHHBI, AMHHOKHCIIOTEI, OEIIKH

Tema 1.12. AzoTcomepskamue reTepoHKIHYECKHe

12
coepuHeHUs. HyKIIeHHOBEIE KHCIOTHI

13 |Tema 1.13. BronorHdecky aKTHBHEIE COETHHEHHS 1

14 |KontponsHasg pabota o pazaeny 1

Paspen 2. O6mas u HeopraHu4YecKass XMMHH

15 |Tema 2.1. Xumus — HayKa 0 BEIECTBAX 3
16 |Tema 2.2. Ctpoenue atoMa 3
Tema 2.3. Ilepuogudeckuii 3aK0H H
17 |Ilepmomuueckas CHCTEMA XHMHYECKIX DIIEMEHTOR
1. 1. MenneneeBa
18 |Tema 2.4. Ctpoenue BermecTBa 3
19 |Tema 2.5. Tlomumepsl 3
20 |Tema 2.6. [lucniepcHBIE CUCTEMBL TpanmionHoe ceMUHapCKoe 3
3aHATHE, pa3bop permeHus 3
21 |Tema 2.7. XUMHYECKHUE PEAKITHH 3a184, TAGOPATOPHEIE PAGOTEL
22 |Tema 2.8. PacTBOpH! 3
23 Tema 2.9. OKHCIHTETBHO-BOCCTAHOBUTEILHBIE 3
peaKiuu. DIeKTPOXUMHIECKHE IIPOLECCHI
24 Tema 2.10. Kinaccudukanus Bemects. [TpocThie 3
BEIECTBA.
75 Tema 2.11. OcHOBHBIE KIIACCHI HEOPTAHHYECKHX H 3
OpPraHHYeCKHX COSIHHEHHH
26 |Tema 2.12. XuMHS 3I1EMEHTOB
27 |Tema 2.13. XuMHuS B )XKHU3HH 00111ECTBA 2
28 |KontpomneHas paboTa 1o pasmeny 2
Hroro no kypcy 58

4. YCJIOBUSA PEAJIM3AIIMNA ITPOI'PAMMBI JTUCITAILINHBI

4.1. MarepuanbHo-TexHHYecKass  0aza, Heo0xXomumasi Ui OCYIIECTBJIEHHSH
00pa30BaTeJILHOIO MPOIECCa 0 AHCHHILIHHE ]

Peamuzarust y4eOHON MMCIMIIMHBEL TpeOyeT HANWYMsA AYJATOPHH I IIPOBEICHMUS
JIEKOHOHHBIX M NPaKTHYCCKHUX 3aHATHH CEMHHAPCKOTO THIIA, B KOTOPOM HMEETCs BOZMOIKHOCTD
obecrieunth CcBOGOAHBIH mOCTYm B IIHTEpHET BO BpeMs y4eGHOrO 3aHATHS H B IIEPHON
BHEY4EOHOH JesTeNEHOCTH 00yUarOmmxCs,

IloMemenne  kalWHETa  NOKHO  YHOBIETBOPATH  TpeGoBanusM  CaHMTapHO-
SIHIEMHONOTHYECKUX NpaBui ¥ HOopMartuBoB (CanllmH 2.4.2 Ne 178-02) m 6ITh OCHAIIEHO
THIIOBBIM 000pYZOBaHUEM, B TOM YHCIIe CIIEHATH3HPOBAHHOM y4eGHOM MEGENBIO B Cpe/ICTBAME
00ydeHHs, J0CTATOIHBIMH I BEIIONHEHH s TPeGOBAHMH K YPOBHIO ITOATOTOBKH 00YJAOLIHXCAL.
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B xabuuere noikHO OBITH MyNIbTUMeIHHHOE 000PYIOBaHHE, IMOCPEIACTBOM KOTOPOTO
yJacTHHKH 00pa30oBaTeIBHOIO MPOIecca MOTYT IPOCMATPHBATE BH3YAIbHYIO HH()OPMAIHIO 10
XMMHH, CO3/1aBaTh IPE3CHTAIINH, BHACOMATePHANEI U T. II.

4.2, IlepeveHp He0HGX0AMMOr0 IPOrpaMMHOro obecredeHust

1. Omnepammonnas cucrema Microsoft Windows 10 (kontpakt Nel04-AD®/2016 ot
20.07.2016, xopriopaTHBHAS JTHIICH3HS);

2. Ilaxet nporpamm Microsoft Office Professional Plus (xkortpakt Nol104-AD®/2016 ot
20.07.2016, xopnopaTHBHAs JTHIIEH3HS);

3. AHTHBHpycHas 3amuTa (u3HYecKHX paboumx cTaHuuii u cepsepoB: Kaspersky
Endpoint Security mms 6m3meca — Crammapraeii Russian Edition. 1500-2499 Node 1 year
Educational Renewal License (koHTpakt Ne99-AD®/2016 ot 20.07.2016, kopmopaTHBHas
JIHIIEH3HA);

4. 7-zip GNULesser General Public License (cBoGoHoe nporpaMmHOe 06ecIIedeHHE, HE
OrpaHHYeHo, OECCPOTHO);

5. HWntepuer Gpayzep Google Chrome (GecmiarHoe nporpaMMmHOe obecHedeHHe, He
OrpaHHYEeHO, OECCPOUHO);

6. K-Lite Codec Pack — yHuBepcanpHBIH HAGOp KOMEKOB (KOAHPOBIIHKOR-
AEKOJUPOBIIMKOB) M YTHIHT /I IPOCMOTPa H 06paboTKu aynuo- U Bueoaitnos (GecmmaTHoe
nporpaMMHOe obecreueHre, He OTPaHH4YeHO, 6ECCPOUHO);

7. WinDjView — mporpamma mms mpocmortpa ¢aitmo B dopmatre DIV u DjVu
(cBOGOHOE MpOrpaMMHOE OOecIIeueH e, He OrPaHHIeHO, 6ECCPOYHO).

5. IEPEYEHL OCHOBHOM 1 NOIIOJHUTEJIBHON YYEBHOM
JIUTEPATYPBI, HEOBXO/JUMOM JIJISI OCBOEHUSI
JAUCTIAIIJINHBI

5.1. OcnoBHas JuTepaTypa

1. Tynukun, E. U. Xumus. B 2 9. Yacts 1. O6mast 1 Heopranudeckast XuMus : yIeOHHK
s CIIO / E. M. Tynukus. — 2-e u3g., ucnp. u gorn. — M. : M3gaTenscTBo HOpaiit, 2017. —
385 ¢. — (Cepuzs : IIpodeccronansuoe obpaszosanne). — ISBN 978-5-534-02748-8. — Pexum
nocryna : www.biblio-online.ru/book/A87B80F6-EF29-44D9-8854-EF038D30470E

2. Tymuxun, E. WM. Xuvus. B 2 4. Yacts 2. Opradudeckas xumus : yaebuux ms CIIO /
E. U. Tynuxus. 2-e m3p., uenp. u gon. — M. : Msparensctso IOpaiit, 2017. — 197 ¢. —
(Cepus : IlpodeccronansHoe obpazosanne). — ISBN 978-5-534-02749-5. — Pexum JocTyna :
www.biblio-online.ru/book/EB6B36DB-EA93-4390-8A54-24AB610D62BB

3. 3aiines, O. C. Xumug. JlaGopaTopHBIi NpakTMKyM u COOpHHK 3axad : ydeGHOE
nocobue mys CIIO / O. C. 3aiines. — M. : Usparensctro IOpaiir, 2017. — 202 ¢. — (Cepus :
[Ipodeccuonansroe obpasopanue). — ISBN 978-5-534-01210-1. — Pexum JocTyna
www.biblio-online.ru/book/1818D98E-8648-4EDB-90F2-41 FA8B62AA8S

5.2. lonoaHuTeIBHAS IHTEPATYPA
1. Pocun, U. B. Xumus. Yuebuuk u 3amagnuk : mis CIIO / U. B. Pocun, JI. JI. ToMuHa,

C. H. ComoereB. — M. : Usmarenscteo [Opaitt, 2017. — 420 c. — (Cepus
IIpopeccnonamsuoe obpasoBanme). — ISBN 978-5-534-02484-5. — Pexum JocTyma :
www.biblio-online.ru/book/2E2CED0A-BA4D-47AC-B543-0FA54C0B9210

2. Hukonbexui, A. B. Xumus : yueGuuk u mpaxtukym ast CIIO / A. B. Huxomsckuit, A.
B. CyBopos. — 2-¢ u3n., nepepa6. u nom. — M. : Msnaremsctro FOpaitr, 2017. — 507 ¢. —
(Cepus : IIpodeccnornansroe o6pasoranne). — ISBN 978-5-534-01209-5. — Pesxcim JIOCTYyTIA :
www.biblio-online.ru/book/9F41ED2D-5AF9-4 AF8-A6CF-6037FE3636BB
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5.3. Ilepuoauyeckue H3IaHUS
1. XKypnan oOme# xuMuu
2. Xypran HeOpraHU9IeCcKOH XHMAR

3. XKypnain opraHi4eckoi XUMHH
4. baspl nannex kommanuu «Mct Beroy (http://dlib.eastview.com).

5.4. Ilepevens pecypcoB HH(OPMANHOHHO-TEIEKOMMYHHKANMOHHON ceTn «MHTEpHET,
HE00XOIUMBIX JISI 0CBOEHHS ANCIMILIHHEI

1. Mumnncteperso o6pasosanus u Hayku Poccuiickoit ®enepanun
(http://mMunobpHAYKU.pD/);

2 @enepanenbii nopran "Poccuiickoe obpazoranue” (http:/www.edu.ru/);

3. Hudopmanuonras cucteMa "EiuHOE 0KHO TOCTyTIa K 06pa30BaTeIbHEIM

pecypcam" (http://window.edu.ru/);
4. Enunas xomnexknus nudpoBeix o6pazosarensusix pecypeos (http://school-
collection.edu.ruw/);

5. ®enepanbHELl NEHTP HHOOPMAITHOHHO-00Pa30BATENFHEIX PECYPCOB
(http://fcior.edu.ru/);

6. O6pazoparensaeii mopran "Yue6a" (http://www.ucheba.com/);

1. ITpoext I'ocymapcTBeHHOrO HHCTHTYTA pycckoro s3pika mmens A.C. [Tymxkunaa

"O6pazoBanne Ha pycckoM" (https://pushkininstitute.ru/);

8. Hay4unas snexrponnas 6ubnuorexa (HOB) (http://www.elibrary.ru);

9. Hannonanbaas snexTponHas 6ubmuotexa (http://us36.pd/);

10.  KubepJlerunxa (http://cyberleninka.ru/).

11.  Copasouno-urpopmanumorHsi mopTal "Pycckuit s3ex" (http://gramota.ru/);

12, Cnyx0a TeMaTH9IeCKHX TOIKOBLIX clioBapeit (http:/www.glossary.ru/);

13.  Cnosapu u suruxionemuu (http://dic.academic.ru/);

14.  KoncynpranT ITmoc - crpaBo4sast npaBoBast cucTeMa (OCTYII IO JIOKATBHOMN
CETH).

6. METOIUYECKHE YKA3AHUWS JIULSI OGYYAIOIITAXCS
IO OCBOEHHMIO TUCITUIJIMHBI

IenssMu  OCBOEHHS [HCHMIUIMHBI SIBISETCA OCBOEHHE 3HAHHH O XHMHYECKOH
COCTABIIAIOMEH ESCTCCTBCHHOHAYYHONH KApTHHBI MHpPA, BaXKHEHIIMX XHMHYECKMX MOHATHSX,
3aKOHaX U TEOPHUSIX. :

PesynbTarsr ocBoeHHs 06pa3soBaTeNbHOM IPOrpaMMbl OMPENENAIOTCS PHOGPETaeMEIME
CTYNCHTAMH COOTBETCTBYIOIIUMH KOMIIETEHIIHAMH, CIIOCOOHOCTEHIO IIPUMEHSTh 3HAHHSA, YMEHHS
H HaBBIKH B COOTBETCTBHH C 3aJa4aMH MPODECCHOHAILHOMN NesSTeILHOCTH.

7. OHEHOYHBIE CPEJICTBA JJISI KOHTPOJISI YCIIEBAEMOCTH
7.1. IlacmopT ¢oHIA OLEHOYHBIX CPEACTB
He npenycMorpeno.
7.2. KpuTepuH oeHKH 3HAHHI

Kpurepuu oneHkH pedepaTos mo JUCIHILIIHES:
- COOTBETCTBHE COMIEPIKAHUS TEME;
- CTEIICHb PACKPBITHS TEMEL,
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- HAJTMYHE JTOTHYECKOT0 IIIIaHa K TEME;

- TiiyOMHa MpopaboTKH MaTepraa;

- TPaMOTHOCTE | IIOJIHOTA UCIOJIB30BAHHI HCTOUHUKOR,

>

- COOTBETCTBHE 0GOopMIEHHS pedepara TpeGOBAHUIM.

Kputepun oneHKH KOHTPOIBHOM paboThI

J1071 IPaBUITBHBIX OTBETOB (B IIPOLEHTAX)

Onerka no naTubaIbHOM cHcTeMe

90-100

OTIHYHO
70-89 XOpOMIO
60-69 YAOBJIETBOPHTEIHLHO
Ho 60 HE YAOBJIETBOPHTEIHHO
IIpomerxyToynas aTtectanus (quddsader, 3x3amen)
HaumenoBaHHe 00beKTOB KOHTPOJISA H OcHOBHbIE MOKA3ATE]H OLIEHKH Onenka
OLleHKH pe3yJabTaTa
Ymeren: CTynenT JoJnKeH: 5 (omauyno)
1. Ha3bmBate: XMMHYECKHE | 3HATh TEOPETHYECKHH MaTepHal Kypca H
JJIEMEHTEI, COCIUHEHHUS H3YyYEHHEIX | YMETh HAa3bIBaTh XHMHUYECKHE OHIIEMEHTEL,
KJIACCOB. COEIMHEHHS H3YYEHHBIX KJIacCOB,
2. OObsacHATE: (pU3MYECKHH CMBICT | OOBICHATL (PUIUYECKHH CMBICH aTOMHOIO
aTOMHOTO (mopsIKOBOIO) HOMeEpa | (IOpSOKOBOrO)  HOMepa  XHMHYECKOro

XHMHYECKOI0 3JIEMEHTa, HOMEpPOB TPYIIIIEI
W IepHoJila, K  KOTOPBIM  3JIEMEHT
npuHaIIeKuT B llepuommaeckoit cucreme
JLH. Meuneneesa; 3aKOHOMEPHOCTH
H3MCHEHHSA CBOMCTB 3JIEMEHTOB B IIpejieax
MaiblX IIE€PHOJOB M IJIABHBIX IIOATPYIII;
CYIIHOCTB PeaKIui HOHHOTO 0OMeHa.

3. XapakTepu30BaTh: XHMMHYECKHE
3JIEMEHTHI (0T BOAOpOAa A0 KalblHsd) Ha
ocHOBe ux monoxenus B llepuomuueckoii
CHCTEME JLH. Menpneneena "
0COOEHHOCTEH CTPOEHHUS MX aTOMOB; CBS3b

MEKOY COCTaBOM, CTPOEHHEM H
CBOMCTBaMH BEIICCTB, XHUMHYECKHE
CBOICTBa OCHOBHBIX KJ1accoB

HEOPraHU4YeCKHUX BEIECTB.

4. OmnpenensTh: COCTaB BEIIECTB IO
ux (hopMynam, IpHHAIIEKHOCT BELIECTB K
OTIpEeNeNEeHHOMY KJIacCy COEIHHEHHH, THITbI
XUMHYECKHX DPEaKlMM, BaJCHTHOCTh H
CTEIIEHD OKHCJIEHUS 2JIEMEHTA B
COEIMHEHUSAX, THI XHUMHUYECKOM CBA3H B
COEMHEHHSAX, BO3MOXKHOCTH IPOTEKaHHI
peakiuii HOHHOro obMeHa.

5. CocTaBnATs: bopMyBl
HEOpPraHHYeCKHX COCIHHEHHH H3YYEeHHBIX
KJIACCOB; CXE€MBI CTPOECHHs aTOMOB IEPBBIX
20 snemenTOB IlepHOIMYECKOH CHCTEMEI

3JIEMEHTa, HOMEPOR T'PYIIBI U NEPHOMA, K
KOTOpPBIM  BJIEMEHT  IPHHAJIEKHT B
ITepuomuaeckoit CHCTEME JIN.
MenneneeBa, 3aKOHOMEPHOCTH H3MEHEHHSA
CBOMCTB S3JEMEHTOB B Mpefeiax MalbIx
IEPHOIOB H IMTaBHBIX MOATPYII, CYITHOCTB
peakmi HOHHOTO obmena
XapaKTEpHU30BaTh XHMHMYECKHE 3SIEMEHTEI
(oT BomOpOoZa MO KajbI[Hs) HAa OCHOBE HX
nonoxenus B Ilepmommgeckodt cucreme

JAM. Mengeneea H  0ocobeHHOCTEH
CTPOGHHS HX aTOMOB, CBS3b MEXIY
COCTaBOM, CTPOEHHEM H  CBOHCTBAMH

BEIIEeCTB, XUMHYECKHUE CBOHCTBA OCHOBHEIX
KJIACCOB HEOPraHWYECKHX H OPraHHYeCKHX
BEINeCTB, OIPENENITh COCTaB BEIECTB IIO
X GopMyIaM, IPHHAIIEKHOCTE BEINECTB K
OTIPE/IENIEHHOMY KJIACCY COCAMHEHHH, THIIBI
XUMHYECKHX peaKIui, BaleHTHOCTE H
CTEIEHb OKHMCIEHHUS 3JIEMEHTA B
COCMHEHHAX, THII XHUMHYECKOH CBA3H B
COEMMHEHHIX, BO3MOMHOCTH IPOTEKAHUI
peakmuii HOHHOTO OOMEHA, COCTaBILITH
(hopMy Bl COEIMHEHHH H3Y4YEHHBIX
KJIACCOB, CXEMBI CTPOEHHS aTOMOB IIEPBBIX
20 smementoB llepmomuyeckod CHCTEMBI
JI.. MenneneeBa, ypaBHCHHSI XHMHIECKIX
peaxiyi, BBIMHCIATE MacCOBYIO JOJIO
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.M. MeuneneeBa; ypaBHEHHS XUMHYIECKHX

pEaKIii.
6. BBMHCHATE: MAacCOBYH) JOJIO
XMMHYECKOTO 3JEMEeHTa 10 (opmyne

COeTMHEHHS; MAaCCOBYIO JIOJIKO BEINECTBA B
pacTBOpe; KOJHYECTBO BEINECTBA, 00BEM
HIH Maccy TII0 KONHYECTBY BeEIIEecTRa,
obbeMy ®WIH Macce peareHTOB, HIIH
OPOAYKTOB peakliuu; TeImoBo# sddext

peaxIuy.
3HaTh:

1. XHUMHYECKYI) CHMBOIIHKY: 3HAKH
XUMHYECKHX 3JIEMEHTOB, bopmybl
XMMHAYEeCKMX  BEINECTB H  ypaBHEHHS

XAMHYECKUX PEaKIIHH.

2. Bax#eWmue TIOHATHS XUMHH:
XHMHYECKHH 2JIEeMEHT, aToM, MOIeKyJia,
OTHOCHTENIbHEIE aTOMHAas W MOIeKyJspHas
MAacchl, HOH, XHMHYecKas CBi3b, BEIIECTRO,
Kliaccu(UKanus BEIEecTB, MOIb, MOJISIpHAS
Macca, MOJSpHBEIH o0beM, XHMHYecKas
peaxmus, Kjaccu(UKanns pEeaKIHi,
BIEKTPOIUT H HE3JIEKTPOJIUT,
BIEKTPOTHTHIECKAS JTHCCOIHAITHS,
OKHCIIATENh W BOCCTAHOBHTEIE, OKHCICHHE
H BOCCTAHOBJICHHE.

3. OcCHOBHBIE 3aKOHBI  XHMHUH:
COXpaHEHHWs MAacChl BEIIECTB H 3HEPIHH,
[IOCTOSHCTBA COCTaBa, MEPHOIUYECKHH
3aKOH; 3akoH Asoragpo, 3akoH ['ecca,
XHMHYECKOTO CTpoeHus byTiieposa.

4.  OcCHOBHEIE KJIacChI
HEOPTraHHYECKHX H OpraHHYEeCKHX
COeIMHEHUH U HX XUMHYECKHE CBOUCTBA.

XHMHYECKOTO DJJIeMeHTa 10 (opMyne
COEZMHEHHS, MACCOBYIO OO BEIIECTBA B
pacTBOpe, KONMYECTBO BEINECTBA, 00BEM
WM MacCy MO KOMMYECTBY BEIIECTRA,
o0BeMy WIH Macce pEareHTOB HIH
IOPOJYKTOB pEaKIWH, TEIUIOBOH dddeKxT
peaKuu

CryneHT A0/uKeH:

3HATh TEOPETHYECKHH MaTepHall Kypca H
YMETh Ha3blBaTh XHMHYECKHE 3JIEMEHTEL,
COEIHHEHHSI H3YYEHHBIX KJI4CCOB,
0O0BACHATh (HU3MYECKMH CMBICT aTOMHOTO
(mopsiAKOBOrO)  HOMEpa  XHMHYECKOIO
9JIEMEHT4, HOMEpPOB I'PYINEl U EPHOJE, K
KOTOPBIM  3JIEMEHT  IPHHAIJICKUT B
[lepuomuueckoi CHUCTEME JINGH
MeHzeneesa, 3aKOHOMEPHOCTH H3MEHEHUA
CBOMCTB 3JIEMEHTOB B IIpefesiax MallbIX
TIEPHOIOB U TIIABHBIX MOATPYIII, CYITHOCTE
peakuii HOHHOrO oOMeHa, XHMMHYECKHE
CBOMCTBA OCHOBHBIX KJTaCCOB
HEOPraHHYeCKHX B OPTaHUYECKUX BEIIECTB,
ONpeNenaTh COCTaB BEHNIECTB IO HX
(opMynaM, MPHUHAIIEKHOCTh BEIIECTB K
oIpezieIeHHOMY KIIacCy COEIMHEHMH, THIIBI
XMMHYECKHX peaKklud, BaJeHTHOCTE H
CTENEHb OKHCIICHHS ~ DIIEeMEHTa B
COEIMHEHHAX, THII XUMHUYIECKOH CBA3H B
COCIMHEHMAX,  COCTaBIATH  (HOPMYJIEI
COeTHHEHHH H3YYeHHBIX KJTaCCOB,
YpaBHEHHS XAMHYECKHX peaKIui,
BBIYHCIIATE MACCOBYIO JIOTHO XHMHYECKOTO
JIeMeHTa 10  (QOpMyle  COEHUHEHHI,
MAacCOBYKO [OJNIO BEIIeCTBA B DAacTBOPE,
KOJIMYECTBO BENIeCTBAa, 00BEM HIIH Maccy
0 KOJIMYECTBY BelecTBa, 00BEMY HIH
MAacce PeareHTOB WM IPOJYKTOB PeaKIuy

4(xopowo)

CTyaeHT J0JDKeH:

3HATh TEOPETHUECKHH MaTepHai Kypca H
OPHEHTHPOBATECS B IEPHOTHIECKOH
CHCTEME XHMHUUECKHX DIIEMEHTOB,
OpPHEHTHPOBATLECHA B OCHOBHBIX 3aKOHAX
XUMMH JUTS pEIeHus 3a1a4, 3HaTh KIacChl
coeJUHEHHH, YMETh HAaXOOUTh
MOJIEKYJISIPHYIO (hOpPMYITy BEIIECTBa,
[I0JTB30BAThCA XUMHUECKHM opMyIaM JULsl
COCTABJICHHsSI YPABHCHHH PEaKIlni,
Ompe/eNsITh IPUHAIIICIKHOCTE BEIIECTB K
ONpEICIICHHOMY Kilaccy COCTUHECHHHI

3(yooenems
OpUMenbHO)

49




Crynenr:

HE YCBOHII MaTEpHAI Kypca U HEe HMeeT
He0oOXO0IUMBIX 3HAHHI U HABBIKOB.

2(Heyoosne
MEOpUMENbH

0)

7.3. OueHOYHBIE CPEACTBA VISl POBEIeHAS TeKyIeH aTTecTALNH

Dopma 3Hanus YmMeHus [Ipaktrgeckuii | JIuuHble KayecTBa
aTTecTalliu OTIBIT obyyarormerocs
(BmameTn)

Y, T,KP 1. Xumuueckyro 1. HazpIBats: HCIIONB30BaTh | QopMHUpOBaHKE
CHMBOJHMKY: 3HAKH | XHMHYECKHE npHOOPETEHHEI | HHTEpeca K
XHMHYECKHX 3JIEMEHTEI, € 3HaHWA W | m3OpaHHOM
3JIEMEHTOB, COeIMHEHHS YMEHHSI B | mpodeccuu U
bopmy B! M3YYEHHBIX KJIACCOB. | ONPakTHYECKOH | OBIIAJICHHUE €€
XUMHYECKHX 2. OOBSICHATE: NESITENLHOCTH | OCODEHHOCTAMH,
BEIIECTB | (H3UIECKIH CMEICT 44 COBEPIICHCTBOBAHHE
yYpaBHEHHS aTOMHOTO TTOBCEIHEBHOM | TBOPYECKOM
XUMHYECKHX (TOpsLIKOBOTO) MKHIHH JIJIS: WHIHBANYATEHOCTH
peaKIHii. HOMEpa XMMHYECKOro | - Oe3omacHOro

2. Baxxnetimue
TIOHSATHS XUMHH:
XUMHYECKUH
3JIEMEHT, aTOM,
MOJeKyIa,
OTHOCHTEIIEHEIE
aToOMHasd U
MOJIEKyJIsSpHas
Macchl, HOH,
XHUMHUYECKas CBSI3b,
BEILECTBO,
KyiaccupuKanus
BEINECTB, MOJIb,
MOJIsIpHas Macca,
MOJIIpHEIH 00BEM,
XUMHUYECKast
peaKiug,
Ky1accu(prUKanms
peaKuui,
3JIEKTPOIIUT U
HEDIIEKTPOIIUT,
9JIEKTPOIMTHYECKAs
JIACCOTTHAITHS,
OKUCIHTENb U
BOCCTaHOBUTED,
OKHCJICHHE H
BOCCTAHOBJICHHE.
3. OCHOBHBIE
3aKOHBI XMMHH:
COXpaHECHHA MacChl

2JIEMEHTa, HOMEPOB
TPYTIIEL B IEPHOJA, K
KOTODPBIM 3JIEMEHT
IPHHAICKHUT B
Ilepuomugeckoit
cucteme JI. M.
MeHnneneeBa;
3aKOHOMEPHOCTH
HM3MEHEHHA CBOHCTB
3JIEMEHTOB B
MIpeAeIax MajbIx
TIEPHOJIOB U IIaBHBIX
MOATPYII; CYITHOCTE
peaxiyii HOHHOTO
obMmeHa.

3. XapakTepH30BaTh.
XMMHYECKHE
BIIEMEHTSI (OT
BOZIOpOAA 110
KaJTbITHs) Ha OCHOBE
HX IIOJOKEHHUS B
[Tepronuueckoi
cucteme .M.
Menneneera 1
ocobeHHOCTEH
CTPOEHHUS UX aTOMOB;
CBSI3b MEXIY
COCTAaBOM, CTPOEHHEM
H CBOMCTBaMH
BEINECTB; XUMHYECKHE

obpamenuss ¢
BEIIECTBAMU H
MaTepHanaMu
9KOJIOTHYECKH
IrpaMOTHOI'O
NOBEJIEHUsT B
OKpYXaroIleH
cpene

- OLIEHKH
BITHSAHHSA
XHMHYECKOTO
3arpA3HEHHSA
OKpYJKaroIen
cpezsl Ha
OpraHu3M
YeNIoBeEKa

- KpPHTHYECKOM
OLIEHKH
rH(GOPMAHH O
BENIECTRAX,
HCIIOJIB3YEMBIX
B OBITY
IPHTOTOBICHH
g  PpacTBOPOB
3aJaHHOH
KOHI[EHTPaIlHH
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BEIIECTB U JHEPTHH,
[IOCTOSHCTBA
cocTaBa,
HNEPHOOUYECKHH
38KO0H; 3aKOH
ABoranpo, 3aKoH
T'ecca,
XHAMHYECKOT0
CTPOCHHSA
Bytneposa.

4. OcHOBHEIE
KJTacChI
HEOPTaHHUYECKHX H
OpPraHUYECKHX
COCIIMHEHHH U UX
XUMHYECKHE
CBOHCTRA.

CBOMCTBA OCHOBHBIX
KIIACCOB
HEOPraHMYEeCKHX
BEITIECTB.

4. Onipenensrs:
COCTaB BEMIECTB IO UX
hopmymam,
TIPHHA/IEIKHOCTD
BEIIECTB K
OIIpeleIeHHOMY
KJIaccy COeIMHEHUH,
THIIBL XUMHYECKHX
peaxiuit,
BaJICHTHOCTH U
CTENIEHb OKUCICHHA
JJIEMEHTa B
COEJIHHEHHSX, THII
XHMHYECKOH CBSA3H B
COEIMHEHUAX,
BO3MOKHOCTB
NIPOTEKAHUA peaKIuy
HOHHOTO 0OMeHa.

5. CocTaBnaTh:
hopMyITBI
HEOPraHHYECKHAX
COEIMHEHHI
HU3Y4EHHBIX KJIACCOB;
CXEMBI CTPOCHHS
aToMOB nepBbIx 20
3JIEMEHTORB
[Tepuoauueckoi
cuctemsl .M.
Menneneena;
ypaBHEHHS
XUMUYECKHX PEaKITHii.
6. BEYHCIATE:
MacCcOBYIO JIOJIFO
XMMHYECKOTO
3JIeMeHTa 110 (popMyIIe
COEHHEHHS;
MAacCOBYIO JIOJIO
BEIIECTBA B PaCTBOPE;
KOJIHYECTBO
BelecTBa, 00beM HIH
Maccy 110 KOTHYIECTBY
BellecTBa, 00BeMY
WIIA Macce peareHToB,
WJIH IPOJYKTOB
PeaKIiuy; TCIUIOBOH
3¢ dexT peakum. .
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IIpumepsbl OLIEHOYHBIX CPEACTB

IIpumMepHEIe BOIPOCHI AJIS1 YCTHOTO OIIPOCa:

HanmeHnoBanue Pa3acjioB H TEM

Bonpoce! pas yeTHOro onpoca

Pazpen 1.

Oprasuveckasi XUMHSA

Tema 1.1 IIpenMeT opranuyeckoi
XUMHH. Teopus cTpoeHHs
OpraHHYeCKUX COETHHEHHH

1. [TonsTHE 06 OpPraHUYECKOM BEIIECTBE H
opranudeckoi xumuu. KpaTkuit o4epk HCTOPUH
Pa3BUTHS OPraHWYECKOM XUMHH.

2. OCHOBHBIE IIOJIOXKEHHSI TEOPHH CTpoeHHA A. M.
Bytnepora. XumMugeckoe

CTPOGHHE M CBOHCTBA OpPraHHYECKHX  BEIIECTB.
[Tonstne 06 wuzomepun. Crocobsl oTOOpaXKeHHS
CTPOSHHS MOJIEKYIHI ((hOPMYITBI, MOIEIH).

3. Knmaccubukanus opraHHYecKHuX BEIIECTB

B 3aBHCHMOCTH OT CTpPOGHHS YIJIEPOJHOH IIENH.
[Monsitie QyHKIHOHATBHOM IPYIIIIEL

4. IloHsaTHe O TUMAX U MEXaHU3Max

peaklyii B OpraHUYeCKOM XUMHH.

Tema 1.2 [IpenensHbBIE yTIEBOAOPOIEI

1. ITousaTre 06 yrieromoponax. OcobeHHOCTH
CTPOEHUS TIPE/IETBHBIX YIIIEBOAOPOIOB. AJIKaHbI KaK
MIPEACTABUTENN IPEAEIBHEIX YTIIEBOLOPOIOB.

2. XAMHAYECKHE CBOUCTBA aJIKaHOB. Peaknuu:
rajIoreHUpOBaHie, HUTPOBAaHUE, NETHAPHPOBAHH,
TOPEHHS, KAaTATUTUIECKOr0 OKUCIIEHHS aJIKaHOB.
KpekuHr ajkaHOB, pa3IHMIHBIE BH/IbI KDEKHHTE,
[PHMEHEHHE B TPOMBIIUIEHHOCTH. [THpomm3 u
KOHBEPCHS MeTaHa, H30MEpH3allks allKaHOB.

3. ObnacTa mpEMeHEHHs AJIKaHOB. [IpoMbIIIIeHHEIE
CII0COOEI MTOTYYECHUS AJIKAHOB: MTOJIyYEHHE H3
HPUPOIHBIX HCTOYHUKOB, KPEKHHT MapauHOB,
HOIIyYeHHE CHHTETHIECKOTO OeH3HHa, rasu(pHKAIHs
yIJIsi, TAApUpOBaHue ankaHoB. JlaboparopHbie
crioco0bl OJIydeHus alIkaHOB: CHHTE3 Bropia, nexap-
GOKCHIIMpOBaHHE, THIPOIH3 KapOuja alfOMHHA.

4. T'oMOnmOTHYECKHH Pl H HOMEHKIIATypa
MHKJIOATKAHOB, HX 00mmas dopmyna. [lomyuenne 1
(u3MYECKHE CBOUCTBA ITUKIIOATKAHOB. XUMUYECKHE
CBOMCTBA [[HKIOAJIKAHOB. PeakliMy IPUCOSIHHEHU H
paguKaIbHOI'0 3aMEIIECHHS.
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Tema 1.3. DTUIIEHOBBIE U JHEHOBRIE
YIJIEBOIOPOIBI

1. I'omomoruueckuit psyx u obmias Gpopmysia aJlKeHOB.
Hzomepus STHIIEHOBBIX YTI€BOAOPO/IOB!
MEXKIIaCCOBas, YITEPOJHOTO CKEJIeTa, IOJIOKEHHS
kpatHOH  cBa3H. OcoOeHHOCTH  HOMEHKJIATYDEI
STHJICHOBBIX YITIEBOJAOPOAOB. DH3MUeCKHE CBOHCTBA
AJIKEHOB.

2. XuMHYeckHe CBoOMcTBa  ankeHOB. Peakuuu
raJIOTeHUPOBAHMS, THJPOraJlOT€HUPOBAHHS,
rugparaiyy, rugpuposanus. [Ipasuno MapkoBHuKoBa
U 3aiinesa. JlaboparopHbie CIOCOOE TOTy4eHHS
AJIKEHOB.

3. Tlomstme u  kiaccuukamuss  JHEHOBBIX
YIJIEBOJOPOJOB IO  B3aUMHOMY  PACIOTOXEHMIO
KpaTHBIX cBssed B  Mmonekyne. Homenknarypa
IHEHOBBIX YIJIEBOJOPOJOB. XHMHMUYECKHE CBOMCTBA
ankagueHoB. llommmepmsamusi  aueHoB.  Croco6bl
HONTy4YeHus JIHEHOBBIX yriieBomoposoB: paboter C. B.
Jlebenera, neruipupOBaHUE AIKAHOB.

Tema 1.4. AntleTHIEHOBEIE
YTIE€BOIOPOIBI

1. Tomonoruyeckui pst ¥ obmmast hopMyia aJKUHOB.
HoMenknarypa  QleTHJIEHOBBIX  YTIIEBOIOPOJIOB.
M30oMepHsi MEXKIaccoBas, YIJIEPOJHOIO CKEJeTa,
TIOJIOYKEHHSI KPATHOH CBA3H.

2. XuUMHYECKHEe CBOHCTBA MW INpPHMEHEHHE aJKHHOB.
Peaknus  Kyueposa.  IIpaBuno  MapKoBHHMKOBa
NPHMEHHTENEHO K areTmieHaM. [ToJBHKXHOCTE aroma
BOJIOpO/ia (KHCTIOTHEIE CBOHCTBA aNKHHOB). OKHCICHHE
anKUHOB. Peakiust 3eTMHCKOTO.

3. IlpuMeHeHHe AalETHIEHOBBIX  YIIIEBOIOPOJIOB.
[Tonusununanerar. Ilonydenne ankuHoOB. llomydenue
alleTHJIeHa IEPOJIM30M MeTaHa ¥ KapOHIHEIM METOIOM.

Tema 1.5. ApoMaTHYecKHe
YTJIEBOJOPOIBI

1. BeH3omn Kak npeICcTaBUTENs apeHOB. PasBuTHe Ipea-
cTaBneHuil o crpoeHmH Oenszona. CoBpeMEHHEIE
IpeICTABIEHHS 00 IeKTPOHHOM H IIPOCTPAaHCTBEHHOM
crpoeHun  Oemzoma. I'omomorm  OeHsoma,  HX
HOMeHKnarypa, ofmas Qopmyna.  Dusmdeckue
CBOMCTBA apEHOB.

2. XuMHYECKHe CBOMCTBA apeHOB. IIpUMEpEI peaKui
9JIEKTPOGHIBHOIO 3aMEIIEHHM !

raJoreHMPOBaHMUs, ATKAIMPOBAHHUS, HATPOBAHHA,
cynbGUpOBAHHSL. Peaxnun I'HIPUPOBAHHUSA "
IpHCOENMHEHHT XJIopa K OeH3oly. OcobennocTH
XHMHYECKUX CBOMCTB IOMOJIOroB OeH301A.

3. IIpupo/iHEIE HCTOYHHKH apOMATHIECKHX yIIE€BOI0-
poIOB. ApoMaTH3allis AlKaHOB H IHKIOAIKAHOB.
Anxunupopanue 6eH305a.
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Tema 1.6. ITpuponasie HeTOUHUKH
YTIIEBOIOPOJIOB

l. HaxoxIeHne B IpHpoze, COCTaB H busnyeckne
CBOHCTBA He)TH. [TpomemIuIeHHas nepepaboTka HedTH.
Pextudukamis HedpTH, OCHOBHBIE bpakuun  ee
PasleNCHHd,  HX  HCIONB30BaHHE.  Bropuumas
nepepaborka He(TEIIpOIyKTOB. Kagectso
aBTOMOOHIIBHOTO TOIUIHBA. OKTAHOBOE YHCIIO.

2. Ilpupommplii ¥ nOmyTHBIM HedTIHOH rasbL
CpaBHeHHe cOCTaBa IPHPOIHOTO M HOIYTHOTO a3os,
UX MPaKTHYECKOE HCII0JIB30BaHHUE.

Kamennsrii YTOJIb. OcHoBHBIE HallpaBICHH
HCTIONIb30BaHUS  KaMeHHoro  yrig.  KokcoBaHue
KaMEHHOTO  YIUIA, BayKHEHINWE TIPOAYKTHI 3TOrO
mporiecca.

3. DkonormdecKue acmekTs NoObIYH, TepepaboTKH u
HCIOIb30BAHHS TOPIOYHX HCKOIIAEMBIX.

Tema 1.7. 'mapokcunsHee
COEe/IMHEHHUS

1. Knnaccuukanus compTos 10 THITY YII€BOAOPOIHOTO
paj¥Kaia, YHCIly THAPOKCH/IBHBIX TPYII H THILY aroMa
YTIEpOna, CBS3aHHOIO € THJIPOKCHJIBHOM TIpYIMOH.
ONEKTPOHHOE M TIPOCTPAHCTBEHHOE  CTPOCHHE
I'MJIPOKCHITBHON I'pyNIbl. BiIngHME CTPOSHHUS CIHPTOR
Ha HX (H3HYecKHe CBOHCTBA. ['OMONOrMYecKHH ps
Ipe/IeNbHEIX OJHOATOMHBIX CIIEPTOB. M30oMepus

M HOMEHKJIATYpa aJIKaHOIIOB, X 00Imas Ghopmyia.

2. XuMHYeCKHe CBOHCTBA ANKAHONOB. PeakiuoHHAST
CIIOCOOHOCTh NPENENBHEIX OJHOATOMHBIX CIHMPTOB.
Peaxnuu, mnonTBepXKImaioEe KHCIOTHBIE CBOHCTBA
CnupToB. Peaknwm  3aMemieHHMs — I'HMIPOKCHIBHOM
Ipymmbl. MexkMoneKyiapHas NernApaTaiis CIHHPTOB,
YCIOBHs 00pa30BaHus IPOCTHIX 3(hHPOB.

3. CpocobBl mOIy4eHHs  COHPTOB. | MApONH3
rajlOreHaNKaHoB. [Haparaiis alKeHOB, YCJIOBHUS ee
IIPOBE/ICHHS. Boccranosnenne KapOOHHIIEHBIX
COEUHEHHH.

4. MHoroaromeele  cnuptel.  M3omepus wm
HOMEHKJIaTypa IIPeJCTaBUTeNeH IBYX- U TPEXaTOMHBIX
cmupToB.  OCODEHHOCTH  XMMHYECKHX  CBOHCTB
MHOI'0aTOMHBIX CIIUPTOB, HX KayeCTBEHHOE
obOHapyXeHHe. OtnensHbIE IIPE/ICTaBUTEIH!
STHIIEHIJIMKOIb, TIHIEPHH, CIOCO0OBI MX IIOIy4EHHS,
NPAaKTUYECKOE IPUMEHEHHE.,

5. @eHOJI. DIEKTPOHHOE M  IPOCTPAHCTBEHHOE
CTPOEHHE denomna. BsaumHoe BIIMSIHUAE
apoMaTH9eCKOr0 KONbIa H T'UIPOKCHIBHOH IPYTIIIEL
XHMHYECKHE CBOMCTBa (eHoNa Kak (YHKIHS ero
XHMHYECKOTO CTpPOeHHA. bpoMupoBaHHe (heHona
(kaueCcTBEHHAs peakIus), HUTPOBAaHHE (IMKPHHOBAS
KHCIIOTa, ee CBoiicTBa M nmpumeHeHue). Obpasopanue
OKpallleHHBIX KOMILTEKCOB ¢ HoHOM Fe3+. [Ipumenenue
denoa. ITonyyenne GeHoIa B IPOMBIILISHHOCTH.
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Tema 1.8. Anbaeruas 4 KETOHBI

1. T'oMonoruueckue psampl anbJETHIOB MW KETOHOB.
[Tonsitue 0 KapOOHUIILHEIX COETUHECHHUSIX.
ONEeKTPOHHOE CTpOeHWEe KapOOHWUIBHOM  TpyMIIbL.
W3omeprs ¥ HOMEHKIATypa albJeTHIOB U KETOHOB.
Du3nYecKue CBOHCTBA KApOOHUIIBHBIX COEIHHEHUH.

2. XwWMW4YeCKHe CBOMCTBA albJETHIOB M KETOHOB.
Peaknum  OKWCIIEHWsI albleTHAOB, KadeCTBEHHLIE
peakiMd Ha  alpJeruaHyio  rpymnmy.  Peakuuu
ITOJIMKOHICHCAIHH! obOpaszoBaHue
denonohopManbIerHIHEIX CMOI.

3. [IlpuMeHeHMEe W [ONydYeHHE KapOOHMIIBHBIX
coenuHeHHH. [IpuMeHeHHE albAETHIOB B

KETOHOB B OBITY M NPOMBIIUIEHHOCTH. AJIBIETHABI H
KeTOHBI B mpupoje (3hupHeie Macia, (EpOMOHEL).
ITonydyenue kapOOHMUIIBHBIX COCIMHEHHH OKHCIEHHEM
CIIHUPTOB,  THApATalldedl  alK@HOB,  OKHCJIEHHEM
YTJIEBOAOPOIOB.

Tema 1.9. Kap6oHOBBIE KHCITOTHI B HX
IIPOU3BOMHEIE

1. TlomstHe o KapOOHOBBIX KHCIIOTax H HX
K1accuuKanua. OIEKTPOHHOE W HPOCTPAHCTBEHHOE
cTpoeHHEe KapOOKCHIBHOH Ipynmbl. ['OMOIOTHYECKHA
PSI IPEIENIBHEIX OJHOOCHOBHBIX KapOOHOBEIX

KHCIIOT, HX HOMEHKIIaTypa ¥ U30MEpHA.

2. XuMuYecKre CBOHCTBA KapOOHOBBIX KHCIIOT.
O6pazoBanue (YyHKIHOHAIBHBIX NPOU3BOIHBIX
KapOOHOBBIX ~ KHMCIOT. Peakumu — sTepHdHUKanuu.
AHrunpaael kapOOHOBEIX KHCIOT, HX MOIYy4YCHHE H
IIpPEMEHEHHE.

3. Croco6nl monydenns KapOoHOBEIX kuciaor. Obrmue
CII0COOBI ITONyYEHHS: OKUCIIEHHE AIKaHOB, AJIKEHOB,
MepBUYHBIX  CIMPTOB, AambIErujoB.  Baxueimue
MpeICTaBUTEIH KapOOHOBBIX KHCJIOT, uX
OroIOrH4eCcKas poilb.

4. CIpoeHWe ¥ HOMEHKIATypa CJIOKHBIX 3(QHUDOB,
MEKKJIacCOBas M30MepHs ¢ KapOOHOBBIMH KHCIIOTaMH.
Crioco6bI MONydeHHs CIIOKHBIX 3QHpOB.. JlaBcaH Kak
IIpe/ICTABATENh CHHTETHIECKHX BOJIOKOH. XHUMHYIECKHE
CBOMCTRA B IPUMEHEHHE CIIOKHBIX 3(UPOB.

5. JKupel Kak cIOXHBIE O(QHpBl  IHLIEPHHA.
KapboHOBEIE KHCIOTHI, BXOJSIIME B COCTaB JKHPOB.
XuUMHAYECKHE CBOMCTBA XUPOB: THAPOJA3, OMBUICHHE,
THIpHpOBaHUe. bHOJOTMYECKas pojib JKMPOB, HX
HCIIONB30BaHAE B OBITy M IpombmuieHHOCTH. Comn
KapOOHOBEIX KHCIOT. Mpuia, CYHIHOCTh MOIOIIETO
neiicteus. OTHOIIGHHE MBUIA K JKECTKOH BOJE.
Cumrernueckue Mmoromme cpeacrea —  CMC
(meTepreHTHl), HX NPEHMYIIECTBA ¥ HEMOCTATKH.
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Tema 1.10. Yrneromsr

1. lonstre 06 yraesomax. Kmaccuburamms YTJIEBOJIOB.
Mono-, mu-  nomucaxapumer. Buomormueckas poJB
YTIEBONOB, HMX 3HAUYEHHE B JKHU3HH YeJIOBEKA H
o01mecTra.

2. Monocaxapuns!. [':0K03a, cTpoeHHe ee MOJIEKYIIEI B
usmyeckue cBoiicTBa. TayToMeprs. Xumudeckue
CBOMCTBA TNIIOKO3BI: PEaKIHH 110 ATbIETHIHON TPYILIE
(«cepeOpsiHOTO ~ 3epkama»,  OKHCICHHE  a30THOM
KHCIIOTOH, TIHIPHPOBaHKE). PeakiMM IJIFOKO3BI KaK
MHOI'0aTOMHOTO CIIMPTA: B3aUMOJEHCTBHE TIHOKO3BI C
ruapokcunioM Menu (II). Pasnmuunble Tunber Gpoxkenus
(cIApTOBOE, MOJIOYHOKHCIIOE).

3. T'moxo3a B mpupome. Buomormueckas poine H
OpEMEHEHHEe [IoKo3el. ®pykroza kak wu3oMep
IMOKO3BL.  CpaBHEHHE  CTPOEHHS  MOJEKYIbl M
XHMHYECKUX CBOMCTB IOKO3bI M HpyKTO3sl. OpyKTO3a
B TIIPHPOJIE H €€ HHONOrHyYecKas poib.

4. Nucaxapumel. Ctpoenue mucaxapuoB. CTpoeHHe
XHUMHYECKHE CBOMCTBa caxaposbl. JlakTo3a  ManeTo3a
KaK H30MepEI Caxapo3bl.

5. Iomacaxapuner. O6Imee cTpoeHHe MOIMCaXxapHIOB.
Crpoenne Monexyisl kpaxmana. OU3NYECKUe CBOHCTRA
Kpaxmayna, €ro HaxOXICHHE B INpHPOIAE H
Omomormyeckass poms. [nmkored.  XuMHUYECKHE
CBOMicTBa Kpaxmana. CpaBHEHHE CBOMCTB Kpaxmaia H
LEJUTFONIO3EL

Tema 1.11. AMHHBI, aMHHOKHCIIOTBL,
Oenku

1.  Kpaccupukamms H = H30MEpHS  AMHHOB.
["oMonorayeckue psayibl NPeebHEIX ATH(QaTHIeCKUX |’
apoOMaTH4eCKHX aMHHOB, H30MEPHS H HOMEHKJIATYpa.
XUMWAYEeCKHEe CBOMCTBA aMHHOB. I[IpUMEHEHHE H
MIOJTy4YeHHE aMHUHOB.

2. IlonsiTHe 06 aMHHOKHCIOTAX, UX KIACCHGUKAIIAA H
cTpoeHHe.  J[BOMCTBEHHOCTH  KHCIIOTHO-OCHOBHBIX
CBOMCTB aMHHOKHCIOT H €€ IpHYMHBL. Peaknuu
KoHIencanmu. JlenTtwmHas cBa3k. CHHTETHYECKHE
BonokHa. Kiaccudbukamuss BomokoH. Ilomyuenue
aMHHOKHCIIOT, HX IpAMEHEHHE U OHoIorndecKas
(byHKIH.

3. bBemxu. benxw Kak TpPHUPOIHBIE IOJIMMEDHL
[lepeuunas, BTOpHYHasi, TpETHYHAA 1

YeTBEPTHYHAS CTPYKTYPEI OelTkoB. XUMUIECKHE
CBOMCTBa OENKOB: TOpeHHE, JEHaTypallus, THIPOJIH3,
Ka4eCTBEHHBIE (IIBETHBIE) PEaKI[HHU.

Buonornyeckue GyHKIHHE OETKOB, HX 3HAYECHHUE.

Tema 1.12. AzoTcomepkarme
TEeTEPOLMKINIECKHAE
coenrHEeHHUA. HyKI€HHOBEIE KHCIIOTEI

1. HyknewHOBBIe KHCTOTHL HyK/IeHHOBBIE KHCIIOTHI KaK
HOpPHPOIHEIE HONAMepsl. HyKIeoTHOBI, HX CTPOCHHE,
npumepsl. AT® u AJ/I®, uxX B3aHMOIpPEBpALEHHE H
POJB 3TOTO IIpoLiecca B IPAPOJIE.

2. Tloustwe JHK wm PHK. Crpoenume JHK, ee
[IepBHYHAS W BTOpUYHAs

crpykrypa. Pemmmaxanus JTHK.
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Tema 1.13. BHOTOTHYECKH aKTHBHEIE
COEqUHEHHS

1 ITonsaTre 0 QepMeHTax Kak 0 GHOIOTHUECKHX
KaTanu3aropax GenkoBo# mpupomsl. Knaccmbuxarms
(epMenToB. 3HaueHHE (EPMEHTOR B OGHONOTMM H
IIPHMEHCHHE B IIPOMBILILIEHHOCTH.

2. Ilomatue o Burammmax. Ux xmaccudukamus u
obo3HaveHwe.

3. TlonsTHe 0 ropMOHAX Kak GHONOrMYECKH AKTHBHBIX
BEINECTBAX, BEMIONHAIOMHMX 3HIOKPHHHYIO PEryJISIIHIO
KU3HEAESTEIBHOCTH OpraHu3MoB. Kiaccuukanus
FOPMOHOB: CTEPOM/IBI, MPOHU3BOJHEIE AMHHOKHCIIOT,
ITOJIATIEN THAHEIE X O@IKOBEIE TOPMOHEL

OtnenbHble NpeICTaBHTENH: 3CTPAIHOIN, TECTOCTEPOH,
HHCYIIUH, aJpeHAaJIHH.

4. INonaTHe 0 NeKapCTBaX KAK XMMHOTEPANEBTHUCCKHX
npenaparax.  I'pynmel  nekapcTB:  Cymbhamubl
(cTpenrorup), aHTUOHOTHKH (menUIMILTHE),
AHTHIMPETHKH (aClHpHH), AaHAJIBIETHKA (aHAIBIHH).
MexanusM O€HCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX
IPeraparoB, CTPOEHHE MOJNEKYJI, IIPOTHO3HPOBAHHE
CBOMCTB Ha OCHOBE aHAIH3a XUMHYECKOTO CTPOEHHI.
AHTHOHOTHKH, HX KIacCH(GHKAINSA MO CTPOEHHIO, THILY
H CHEKTPY OEHCTBHS.

Paznen 2. O6mas u HeopraHu9ecKasi XHMHUS

Tema 2.1. Xumust — Hayka o
BEIeCTBax

1. CocraB BemecTBa. XHMHYECKHE 3IEMEHTHL 3aKOH
IIOCTOSIHCTBA cocTaBa BEIIECTR. Bemectra
MOJIEKYJIIPHOTO M HEMOJIEKYIAPHOTO CTPOSHHS. 3aKOH
ABOrazipo H ero clieicTBHs.

2. Wamepenne BemecTBa. Macca aTOMOB H MOIIEKYIL
AToMHas eauHuna Macchl. OTHOCHTENBHEIE aTOMHAS H
MoneKyisipHas Maccel. KomumuecTBo BemectBa. Umcno
Aporaapo. Monsapras Macca. 3akoH ABOTazpo H €ro
cneacTBusa.  MomsapHei 00BEM = BEIECTB B
ra3o006pazHOM COCTOSHHH.

3. ArperaTHeBle COCTOSIHHS BeIECTBa. 1Beproe
(kpucrannugeckoe 1 aMopHOE), JKUIKOE

¥ ra3000pa3Hoe arperaTHele COCTOSHUSA BEIECTBA.

4. Cmecu BemecTB. Pasznuuus MEXIy CMECIMH H
XUMHYECKUMH coeTHHeHuIMH. MaccoBas

¥ 00beMHasl JOH KOMIIOHEHTOB CMECH.

Tema 2.2. Crpoenue aToma

1. CoBpeMeHHBIE NPEICTABICHUS O CTPOEHHH aTOMa.
KopmyckymnspHo-BOTHOBOH Iyamu3M YacTHI]
muEkpomupa. CoctaR aroMHOro szapa. HykIoOHSI
IPOTOHBI W HEHTpoHBL M30TOmEl H  HYKJIHJBL
DnextpoHHas ofomouka aromoB. llomartme 06
3JIEKTPOHHON OPOHTATH U 3JIEKTPOHHOM

obnake. KBaHTOBEIE d9HCIIa: TIIaBHOE, OpOHMTAIBHOE
(mo®o9HOC), MArHUTHOE B CITHHOBOE.

2. PacmpeneneHue 3IEKTPOHOB IO 3HEPreTHYECKHM
YPOBHSIM, IIOJIyPOBHSIM ¥ OpOHTAISIM B COOTBETCTBHH C
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NPHUHIKIIOM HAUMCHBIIEH SHEPTHH, IPUHIMIOM [laymu
H npasuiom ['yana.

OJIEKTPOHHBIE KOH(GUIYpamuH aTOMOB XHMHUYECKHX
SIEMEHTOB.  BajeHTHBIE  BO3MOXKHOCTH  aTOMOB
XHUMHYECKHX 3JIEMEHTOB. DneKTpoHHAA
KiacCH(HUKAAs XUMHIECKHX JIIEMEHTOB: S-, p-, d-, f-
3IIEMEHTEL.

Tema 2.3. Tlepromuyeckuii 3aK0H U
ITeproauveckas cucTeMa XHMHUYECKHX
snemenToB J{. . Menneneena

1. Ilepmomudyeckas CHCTEMa M CTPOECHHE aTOMA.
®u3HYECKHH CMBICIT TOPAAKOBOIO HOMEpA 3JIEMEHTOBR,
HOMEPOB TIDPyNOmbl M [epHoAa. llepHommdeckoe
M3MEHEHHE CBOMCTB 53IEMEHTOB: pajMyca aToMa,
SHEPriH  HMOHH3aI[MH,  3JIEKTPOOTPUIATEIILHOCTH.
[Iprauns H3MEHEHUS METAUTHYECKHX %}
HEMETAJJTAYECKHX CBOMCTB 3JE€MEHTOR B IpyIIax H
NePHO/Iax, B TOM 4YHCIC OONBIIHMX ¥ CBepXOONBIIHX.
3uauenne [lepronudeckoro 3axona u [lepuogugeckoi
CHCTEMBI XHMHYECKHX s1eMeHTOB JI. M. Menneneena
I PasBHUTHSL HAyKH M IIOHUMAHHUS XHUMHYECKOH
KapTHHBI MHDA.

Tema 2.4. CtpoeHue BemecTsa

1. ITorsaTHE O XHMHUYECKOH CBS3H. THITBI XMMHYIECKHX
CBs3€d: KOBAICHTHAs, HOHHAdA, MeTauId4yecKas H
BOZOpOJHAS.

2. KoBaneHnTHas xuMmmdyeckas cBsi3b. J[Ba MexaHH3Ma
oOpa3oBaHUs 5TOH CBA3H: OOMEHHBIA H JIOHOPHO-
akienTtopHeni. KopanentHas monspHas W HeNoJspHAas
CBSI3H.

3. Honmas xuMuueckas CBS3b. KpaitHuit cimydaid
KOBaJIEHTHOH IIOJIAPHOHI CBS3H. Mexanusm
obpasoBaHuA HOHHOH CBSA3H. Nonnsie
KPUCTANIMYECKUE PEIIETKH W CBOMCTBA BEIIECTB C
TaKVMH KPHCTAILUIAMH.

3. Merauindeckas XxuMHYecKas cBsA3b. OcoOBIM THI
XUMHYECKOH CBSI3H, CYIIECTBYIOIIHH B MeETaUlax M
craax. CBoiicTBa MeTaJITHYECKOH CBS3H.

4. BomopojgHas xuMmH4eckas CBA3b. MexaHHU3M
oOpazoBanus Takod cBa3H. Ee KiaccHpHKanms:
MEKMOJIEKYIIApHAast A BHYTPUMOJIEKYJIIpHAs
BOJIOPOJIHEIE CB3H. PU3UYECKHUE CBOWCTBA BEIECTB C

BOJIOPOJIHOH CBA3EIO.

5. Kommekcoobpazoranue. [loHATHE 0 KOMIIIEKCHBIX
COEIUHECHUAX. KoopounannoHHOE 9HCIIO
KOMIUIeKcooOpazoBaTenss. BHyTpeHHSAs H BHEIIHsA
chepa xomiuiekcoB. HOMEHKIaTypa KOMILIEKCHBIX
coequuennii. Mx 3HadeHue.

Tema 2.5. [Tomumepst

1. Heopramuyeckde NONTUMEPEI M OPIaHHYCCKHE.
CTIpykTypsl TONMMEPOB, HX KiIacCHuKauus |
CIIOCOOBI MOIYIEHHSL.

Tema 2.6. JlucnepcHBIE CHCTEMBI

1. Krmaccubukauus  OUCIEPCHBIX  CHCTEM B
3aBHCHMOCTH oT arperaTHoro COCTOSIHHS
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AUCIEPCHOHHOH CPENBl M JAUCIEPCHOR (hasbl, a Takxke
IO pasMepy HX JacTHII,

2. I'pybonucnepcusie u TOHKOJHCIIEPCHBIE CHCTEMEL.
Opdexr Tummans. Koarymsmuss B koyutommubix
pacTBopax. 3Ha4eHHE JHCIIEPCHBIX CHCTEM B XKHBOH M
HEKHBOM IPHPOJIE U MPAKTUYECKOH KH3HHA JeI0OBEKA.

Tema 2.7. Xumuueckue peakiyu

1.  Kraccupuxamus  XWMHYECKHX peaxuuii B
OpraHM9ecKol M Heopramuyeckod xumum. [ToHsTHe o
XUMHYECKOH  peaknuu. Peakuum, wugympe 6e3
H3MEHCHHA Ka4YeCTBEHHOIO COCTaBa BEHIECTB U C
H3MEHEHHEM COCTaBA.

2. BeposTHOCTH NpPOTEKAHHS XHMHYECKHX DEeaKiHii.
BuyTtpennss sHeprus, snranemus. TemioBoi sbdext
XHMHYECKUX peakiui. TepMOXHMHYECKHE ypaBHEHHS.
CranzaprHas oSHTanBIHA peakmuii W 00pazoBaHHS
BemecTB. 3akoH [. WM. Iecca u ero criemcrsus.
OHTPOIIHA.

3. CxopocTh XHMHYECKHX peakumif. IloHsTdHe o
CKOpoCTH peakiui. CKOpPOCTH TOMO- M IE€TEPOreHHON
peakimi. DHeprusi akTHBaluH. DakTopHl, BIHMIOLIHE
Ha CKOPOCTh XHMHYECKOH peaKIHH.

Tema 2.8. PactBOpHI

1. TlomstHe o pacrBopax. ®U3HKO-XHMHIECKas
IPEpPOJia PaCTBOPEHHSA M PacTBOpOB. B3auMmoelcTBHe
PacTBOPHTEIS H PaCTBOPEHHOTO BEIECTRA.

2. PactBopumMocTe BemecTB. Croco0bl BBIpaKEHHS
KOHIIEHTPAIHA PacTBOPOB.

3 Teopuss  SNEKTPONHTHYECKOM  JIMCCOLHALTAH.
Mexanu3M [HCCONMAIIMH BEINECTB C Pa3IMYHBIMH
THIIAMH XHMHYECKMX CBsA3eid. OCHOBHEIE IOIIOXKEHHS
TEOPHH JIIEKTPOIMTHYECKOH jHcconuanui. CTeneHb
SJIEKTPOMTHYECKOH JuccolMaluu H  (GakTopel ee
3aBUCHMOCTH. CHIIBHBIE U CPEIHUE SIEKTPOIHTHL.

4. Jluccommanys BoOABL. BoIOpOIHEIH IOKa3aTels.
Cpena BOIHBIX paCTBOPOB 3JIEKTPOIIHUTOB.

5. 'mpponu3 xkak obmennsrt mporece. HeobpaTumerit
THPOIIA3 OpraHH49ecKuX U HEOPraHWYECKHX
COENUHEHMH H €ro 3HauYeHHE B IIPAKTHYECKOH
JEATENBHOCTH yenoBeka. OOpaTUMBIH THIPOIH3 COIEH.
Crynenuatsii runponus. [IpakTuyeckoe npHMeHEHHE

Tema 2.9. OKHCIHTENBHO-
BOCCTAHOBHTENBHBIE PEaKIIHH.
DNEeKTPOXUMHUECKHE IIPOIECCHI

1. Tlomarne 06 OKHMCIHTENBHO-BOCCTAHOBHTEIBHEIX
peaxiusx. Oxucnurenu U BOCCTAHOBUTEIH.
OKHCITUTENBEHO-BOCCTAHOBUTENBHAS  IBOHCTBEHHOCTD.
Knaccudukanuss OKHCIHTENBEHO-BOCCTAHOBUTENBHBIX
peaKiui.

2. XMMHYECKHE HCTOYHMKH TOKA. OIEKTPOIHBIE
NOTEHUHUANBL. P CTaHIAapPTHBIX 3JIEKTPOJIHBIX
NOTEHIIHATOB (DJIEKTPOXUMHUECKUHN Pl HalpSKEHHH
MeTauioB). ['albBaHWYECKHE 3IEMEHTBI H NPHHIIHIIBI
ux pabotel. CocTaBleHHE ralbBAHHYECKHX 3JIEMEHTOB.
3. DIeKTponM3 pacmjiaBOB M BOJHBIX PacTBOPOB
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SNIEKTPONHTOB. [Ipomeccsl, mporcXomsIe Ha KaTome U
aHole. YDaBHEHHS OJNIEKTPOXHMHYECKHX IIPOIECCOB.
IIpakTHyecKoe IPHMEHEHHE SITEKTPOIIH3A.

Tema 2.10. Kiraccubukanus semects.

ITpocThle BemecTsa.

1. Knmaccndukanus  HEOPraHHYECKHX  BELIECTB.
IIpoctere u coxubIe Bemectsa. OKCHIBL, THAPOKCHIBL,
COMH (MX KIACCH(DHKAIMA, XUMHYECKHE H (DHUINYECKHE
CBOMCTBA H OCHOBHBIE CIIOCOOBI MOIYUEHHS).

2. Meramns. ITonoxeHne METAIUIOB B IEPHOAMIECKOM
CHCTEME M OCOOEHHOCTH CTPOEHHS

ux aromoB. OOmwue ¢usMYeckue M XHMHUYECKHE
CBOHMCTBA MeTalJIOB. [IpoMENIIIeHHEe U Tab0paTOpHEIe
CIIOCOOBI IIOJTyYEHHS METAIIIOB.

3.  Hemeramnel.  [lomoxkeHHE  HEMETAIOB B
MIEPHOTAICCKOM CHCTEME U OCOOEHHOCTH CTPOEHHS

uX aromoB. OO6mue du3MYecKkHe W XHMHYECKHE
CBOICTBa HEMETAIIIOB. IIpomenmieHHbIe u
1abopaTOpHEIE CIIOCOOEI MOMYYEHHS] HEMETAIIOB.

Tema 2.11. OCHOBHBIE KIaCChI
HEOPraHUYECKUX U OPraHuYeCKHX
COeTHHEeHHH

1. BogopomHEeie coeIMHEHHS HEMETAILIOB.

2. OKCHIBI B aHTHAPHIBI KApOOHOBAIX KHUCIIOT.

3. Kucnotel opraHuveckHe W HEOPraHHYECKHE.
Knaccubuxamms opraHadecKHX © HEOPraHUYECKHX
kucnor. Obmue cBOHCTBA KHCITOT.

4. OcHOBaHHA OpraHHYeCKHE W HEOPraHHYECKHE.
AMGOTEpHbIE OpraHHWYecKHe H  HEOPraHH4eCKHEe
COETMHEHUS.

5. OcobeHHOCTH CBOMCTB CONEM OPraHUYEeCKHX H
HEOPraHH4YeCcKUX KHUCIOT. ['eHeTHdecKas CBI3b MEXITY
KjaccaMM  OpraHM4YecKMX W  HEOpraHHYeCKHX
COEJTMHECHHH.

Tema 2.12. XuMus 3JIEMEHTOR

1. s-DnemenTel. Bomopoa. JIBOHCTBEHHOE TTOJOXKEHUE
BOZIOPOJIa B IEPHOIMUYECKOH cucTeMe. M3oTOmE!
Bogopona. Ponb Bomopoza B JKHBOH M HEXKHBOHR
npupose. Boma. Pone Boger xax cpenoobpazyromero
BEINECTBA KIIETKH.

2. Dnements! I, II A-rpynn. Ofmas xapakTepHCTHKA
IMENOYHBIX MeTawioB. [lomydenue, (uandeckue H
XAMHYECKHE CBOHCTRA IIETOYHBIX METAILIIOB.

3.  p-Dnementsl. XapakTepHUCTHKA  aJIFOMHHUA,
yriepoga, KpeMHHs, TaJOT€HOB,  XalbKOIEHOB.
IMonyuenue, nx QU3HIECKHE H XUMHIECKHE CBOKCTBA.
4. OnemenTsl [V , V A-rpynmn. O61mas xapakTepHCTHKA
DJIEMEHTOB 3THX T'PYIII HA OCHOBAHWUH KX IIOIOXKEHHS
B [lepmommueckoit cucreme osnemenToB JI. K.
Menpeneera 1 CTPOSHHS aTOMOB.

5. Oco6GeHHOCTH CTPOEHHs aTOMOB d-3JIEMEHTOB
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Tema 2.13. Xumus B skusnw obmectsa | 1. Xumms  © IIPOM3BOJCTBO.  XHMMHYECKas
IPOMBIIUIEHHOCTh U XUMHYECKHE TeXHONOTHH. ChIphe
U1 XMMHYECKOW  IPOMEBIINIEHHOCTH. Boma B
XUMHYECKOH  NPOMBIIUICHHOCTH.  DJHEpPrusi  Uis
XHMHYECKOTO INpOM3BOACTBA. HayuHble npUHIHIEL
XHMHYECKOIO MPOM3BOJACTBA. 3allUTa OKpYKaromeit
Cpemel M OXpaHa Tpyga HOpH  XUMHYECKOM
Opou3BOACTBE. OCHOBHBIE CTAIHH  XHMHYECKOI'O
TIPOM3BOCTBRA.

2. XuMHS B CEIBCKOM XO3SIiCTBe. XuMu3aIus
CENIbCKOTO XO3SHCTBA M €€ HallpaBJIeHHUs. YA0OpeH:s 1
HX KiacCH(puKanms. XHMHYECKHE CPEICTBA 3aIHTHL
pacTeHui. OTpUIaTeIbHBIE OCIENCTBAS IPHMEHEHUS
necTHOUAOB H  OGopeba ¢ HuMH. XUMH3AIHA
YKHBOTHOBOJICTBA.

3. X®UMHS ¥ TOBCEHEBHAT JKH3Hb YEIOBEKA.
Homamnss antexa. Mowomye ¥ YMCTSIIHE CPEICTBA.
Cpenctea Gope0OBI ¢  OBITOBEIMH — HACEKOMBIMH.
CpencTtBa MMYHOM TMIHEHBl M KOCMETHKH. XHMHS H
nHma.  MapkMpoBKH — YHDAKOBOK — IHINEBBIX M
THTHCHHYECKMX MOPOAYKTOB M YMEHHE MX YHTATh.
OKONOTHs Kumuma. X¥MHAS U FeHETHKA YeJIOBEKa.

IIpumep KoHTpOILHOI paGoThl Nel:

Bonpockl KOHTPOJIBHEIX paboT

Kontponsnas pa6ota mo pasneny 1
«OprasuJeckas XUMHAL
Bapuant Nel

1. IlpuBeuTe O ODHOMY IPEMEPY IS KaXKJ0T0 THIIA:

a) Peaximu, HanpapNeHHEIC Ha YIIMHEHHE NENH (KOHCTPYKTHBHBIE PEaKIHH), HAIPHMED,

ATKUJIMPOBAHKE, IIOTAMEepHA3alEs, (TI0JIH )KOHeHC Al

b) Peaxiuu, HanpaBneHHBIE HAa YKOPOYEHHE YIIEPOLHOM et (PeaKIiy PacenIeHHs)

¢) Peaxnuu BBeNEHHS, yIaNeHHS WX B3aUMOIIPEBpalleH s ()yHKIHOHAIBHBIX [Py

d) Peaxiun o6pa3oBaHus KPaTHBIX CBI3EH

¢) Peaxuuu nHKIH3aIME H apOMATH3AIHH

2. OnpejienuTe BATEHTHOCTD H CTETEHH OKUCIIEHHS ATOMOB YIJIEpOa 10 (hopMyIIam
coequnenuit: CoHs-, C3Hy, CHCls, C2HsOH, CsHio, C3Hs, CHs, CH3Cl1, CH30H, CCl4

3. CocTaBbTe CTpyKTYpHBIE (hOpMyIIBI mpomuabeH301a, Ero roMoiora U usomepa. Hasosute
BELIECTBA.

4. CocTaBbTe YpaBHEHHS PEAKIHE B COOTBETCTBHHE CO CXEMO# TIpeBpaIeHli: H3BECTHIAK —
OKCH/T KaJIbIMsl — KapOua KalblHsa — aIleTHIeH — O€H301 — reKcaxyopaH.

5. 10 1 cmecu sTHIIeHA B nTporana | 10 1 Bojopoia MpOmyCTHIIA Hall Katamu3aTopoM. IIpu sToM
o0mmui 06BeM cMecH yMeHbIIUICA 10 16 1. Onpenenute 06bEMHOE COAEPIKAHUE NIPOIIaHa B

HCXOIHOM CMECH.

6. Ompenenute MOIEKYIIpHYIO GOPMYITY AHTAIOTeHIPOH3BOIHOTO AJIKATHEHA, ECIIHM H3BECTHO,
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4TO MaccoBast 10Ji1 OpoMa B HEM cOCTaBiIseT 75,5%7

7. B pesyibTaTe peaKiuuy HOTHOTO OKMCIEHHS FOMOIIOra GEH30ma BhIJIENIHIICA Ta3 o6beMoM 4,704
1. Onpe/IeNuTe CTPOEHIE APOMATHIESCKOrO YTIIEBOJIOPOAA, €CITH H3BECTHO, YTO B PEAKIIHMIO
BeTymuito 6,048 1 kucmopona?

8. Kakue BemecTBa MOKHO HCIIOTB30BATE JULS TOCIEN0BATENBEHOTO IPEeBpaIeHus?

CaCO; —= CaC,

0
€ —= H—C=C—H _*CH;;—G'f

N

H—CH=CH—H CgHg —= CgHsNO,

C:HsOH HQ"CH@""‘G Hz-OH

Hanucates ypaBHeHHSs peakIiuii.
BapuanT No2

l. Hanummte ypaBHeHus peakiuil rHApHPOBAHHS TITIOKO3HI H (PYKTO3EL YKaKHUTE, K KaKoMy
KJIacCy OPraHMYeCKHX BEIIECTB OTHOCATCS IPOAYKTEI BOCCTAHOBIICHHS.
2. CocraBbTe CTPYKTYpHEIE (OpMYIEL: &) 4-BTOp-6yTHI-3,5-TMMeTHITenTa A, §) 4-BTOPIPOIIHII-
3-sTHIrenTaHa.
3. Ilpu B3aumoeiicTBUM 8§ CM® IPEAENBHOTO OHOATOMHOTO crmpra (. = 0,8 r/em’) ¢ Hatpuem
BBIZICIHIICS. BOJOPOA B 00BEME, NOCTATOYHOM M THApupoBanus 2,24 n steHa (H. y.).
OmpenemnTe MONEKYIIPHYTO (OPMYILY CHHPTA.
4. OmpeenuTe KOHEYHBIH IPOJYKT B PE3yJIbTATE CIEAYIONHMX IpeBpaIcHuH:

+HCI +Na, t AFC]s t Kart., t +H20
Gt 3 e > 4 —Hy X4 HoS0, (kowu.) X5
Hanummure ypaBHEHHS 5THX peakITHii.
5. Ha cMech xapOHIOB amIOMUHHS M Kajubuus Maccod 34,4 r mojelcTBOBaIM pazbaBlIeHHON
COJIAHOM KMcnoTol. Ompenenure MONEKYISIPHYIO (GOpMYyITy YriI€BOIOPOOB, BBIIESIHBIIHXCS B
XOJle peaKllMH, eClId X CyMMapHbiH 00beM cocTaiseT 14,56 n?
6. Paccumraiite, xakoli o6veM (H. y.) Bozayxa (¢ (O2) = 21 %) HeoOxoaMM IJIA IIOJIHOTO
cropanus 10 M® npupomroro rasa, comepxamero 96 % 1mo o6seMy MeTaHa M 2 % HErOpHOYHX
npuMecei. OTBeT Haiite B M° ¢ TogroCcTHIO M0 0,001.
7. Hanumute ypaBHEHHS 3THX PEaKITH.

CH4 — C2Hg — C3Hg — CeH14 — CeHg — CeHsNO2
i
Hawaorexcan
8. Berumcnute, kakoit 00beM (H. y.) JUBHHHIIA MOKHO [TOJyYHTE ETHIPOraloreHupoBanuemM 1,4-
mubpomankana wmaccoi 216 xr, ecnm BBIXOA mNpomykra peakuupu cocTaBuser 90 % or
TEOPETHYECKOr0?
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Kontpomsuas paboTa mo pasgemy 2
«O0mas u HEOpPraHWYecKast XUMHI)

BapmanTt Nol
L. K amynbcmsam ¢ xumkoit dasoit oTHoCHTCS:
1) mena
2) B3BeECh
3) xpem
4) nynena

2. OmnpesienuTe MacCOBYIO OO BOJIE B kpuctannoruapare CaSOs - 2H0 (rumc).

3. Haiinute Maccy conu, KOTOpas 00pa3yeTcs Py B3aHMOIEHCTBHI pacTBOpa rHJIPOKCHAA Kalus
C PacTBOpOM CEpPHOH KUCIIOTHI Maccol 30T ¢ MaccoBo# Jomei KHCIOTEL 5%.

4. OnpenennTe MaccoBYrO LOIO Cynbgata HaTpHs B PacTBOpE, MONYYEHHOM CiuBaHHeM 120r
10%-noro pacreopa Na2SO4 1 200r 4%-Horo pacTBOpa TOTO e BEIECTRA.

5. Berauciure MoasipHyio kounenTpanuio 20 % PacTBOpa XJIOpHJA KAJbLIHS MJI0OTHOCTLIO
1,178 r/mu1.

6. Yemy paBHa MOJsDHOCTH H MOASILHOCTH 30% pactBopa NaOH njiorHocTeio 1,328
r/ma? K 1 x storo pacrsopa npuéasuam 5 1 Boapl Bbramcimre MAacCCOBYI0 [0JII0
HOJy4eHHOI'0 pacTBOpA.

7. BelYHCIHTe KOHII. rHAPOKCHI HOHOB B BOIHOM PacTBOpE, eC/IH KOHI. HOHOB BOI0pPOJa
paBHa 10 moas/1. Yikaxure nser METHJIODAHKA B 3TOM PacTBOpE.

8. B pactBop momectrnu 100 monexyin. Onpezennre quciio JMHCCOITMMPOBAHHBIX MOJIEKYII, ECITH
CTENEHE THCCOLMAINH PaBHA:

1) 0,04

2) 04

3y 0,1

4) 0,9

9. pH pacteopa paseH 5. BEraucimTe KOHIEHTPAIMIO THAPOKCH/] HOHOB B PACTBOPE. YKaXKHTE

OBCT METHIIOPaHXa B 9TOM PacTBOPE.

10. K 20 r pacTBopa, cogep:kamero 5 % cyabhara meau, 106aBaim THAPOKCH HATPHS.
Beruncimre maccy o6pasoBaBmerocs ocagka?

11. Kakne W3 MpHBEJEHHBIX PEAKIHI SBJIAIOTCH BHYTPHMOJeKyIspHbIME? PaccraBbTe
K03 (pHIHEHTHI B ypaBHEHHNX peaKkiuil. YKaKHTe BOCCTAHOBHTEIb, OKHCIUTEb.

a) KNO3; = KNO2 + O3;

6) Mg+ N2 = MqsNa;

B) KClO3 = KCI + Oa.

12. CocraBbTe cxeMy 3/JIeKTPOJIH3a BOJHOI'0 PACTBOPA HATPAaTa 6apus HA IUIATHHOBBIX

JJIEKTpoaax

13. IIpu sJ1eKTpoJIH3e paciiaBa XJI0pUAa HATpus Maccoli 11,7 r Ha aHo/Ie BBIJEJIHICH ra3
KOJIHYeCTBOM Bemecrsa?
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14. Tlpu anexTposuse pacTBopa THAPOKCH/Ia Oapus HA aHOJIE BBIIEISETCS:
a) Bojopox; 6) kkcnopoy; B) Gapuii.
IIpu snexTponuse pactropa Hoaua kamus B pactBope obpasyeTcs:

a) HoOBOOPOIHAS KHCIIOTA, 6) Boza; B) THAPOKCH KaIHs.

BapuanT Ne2
1. K asposonsim ¢ TBepmoit azoit oTHOCHTCS:
1) Tyman
2) cMor
3) obmaka
4) memsa

2. Bel4HCIHTE MaccoBYIO JOMIO INETOYH, KoTOpast obpasyercs Ipu pacTBopeHmH 124r okcuuia
HaTpud B BoJie Maccoi 960r.

3. BerauciuTe MaccoByio n0mo (%) KpHCTATH3AIHOHHOMN BoJbI B ['maybepoBoit comu NaxSQy -
10 HO

4. CKOIBKO rpaMMOB BOABI Hamo HcmapuTs u3 800 r 15%-ro pacTBOpa BeEIIECTBa, YTOOEI
YBEIIMYIHUTE €I0 MacCOBYIO JOJIO Ha 5%7

5. s wetirpammsanuu 20 Mt 0,1 M pacTROpa CONSIHOM KUCIOTEL noTpeboBanock 6 MII pacTBOpa
eaxoro Harpa. OnpeeuTh MONAPHYIO KOHIEHTPALHIO PACTBOPA €IKOT0 HATDA.

6. CKOJIBKO TpaMMOB PAacTBOpA C MAccoBO JONel CepHON KHCITOTE 96% HeobX0IHMO BIUTH B |
JT BOJIBL, YTOOBI IIOJYYHUTE PACTBOP ¢ MAcCOBOH Joueit 10% ?

7. Cxonpxo M 0,5 M 1 0,1 M pacTBOpOB a30THOH KHCIIOTEL ClIeyeT B3SATh JJI NPHUTOTOBICHHI
1000 M 0,2 M pactBopa.

8. B pactBop momectumu 100 monekyn. OmnpemenuTe CTeNeHh IHCCONHALHEH, €CIH
JUCCOLIMMPOBAITH:

1) 5 monekyun,

2) 15 monekym,

3) 50 momekym,

4) 95 monexyn
9. pH pactBopa paseH 3. BrrYECIHTEe KOHII. THIPOKCHI HOHOB B PAacTBOpE. YKaKHTE IIBET
(beHonPTaNeHHa B 9TOM PacTBODE.

10. B pesymprate peakuuu cynb(uTa KaubIHs ¢ OKcuaoM Kpemuus (IV) BBIZETHICS ra3 OKCHI
cepsl (IV) o6bemom 67,2 1. OnpenenuTe Maccy Coil, KOTOpasd BCTYIHIIA B PEAKIIHIO.

11. Kakue coemMHEHHS M IPOCTHIE BENIECTBA MOTYT IPOSABIATH TONBKO OKHCIHMTEIbHBIE
coiicTBa? Bribepure Takme BemecTBa u3 mpemiokennoro mepeuns: NOa, Oz, HaSO3, K2SOs,
FeCl, HNOs. CocraBeTe ypaBHEHHE DIEKTPOHHOTO OanaHca, paccTaBbTe KOIQ(HIHEHTH B

YPaBHCHUH PeaKiluu:

Cl> + KOH = KCI + KCIO3 + H0.
12. CocraBpTe CcXEMy 5IIEKTpOIM3a BOJHOILO pAacTBOpa cyibdara IMHKA Ha rpadHTOBBIX
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3IEKTPOIax

13. Ilpu smexTponu3e BOXHOTO pacTBOpa HHTpara cepebpa BBIOEMHIOCH 5,6 11 raza. CKOIBKO
TpaMMOB MeTalla OTIOMNKHIIOCE Ha KaTtone?

14. IIpu snexkrpommse pactBopa HuTpata Meau(Il) Ha KaTo/e BBIICILETCS:

a) Mezib; 6) KHCIOPOJ; B) BOXOPO/L.

Ilpu snexTpomnuse pacTBopa GpoMHIA THTHS B pacteope obpasyercs:
a) Bona; 6) 6pOMOBOIOPOIHAS KHCIIOTa; B) THAPOKCH]T THTHS.

7.4. OueHoYHBIE CPECTRA /ISl HPOBEICHHS MPOMEKYTOUHOM ATTeCTALHH

OKHCIIUTEIb H

OCHOBHBIX KJIaCCOB

JIn4nbie
Dopma  T— T [TpakTiueckuii | kadecTBa
aTTeCTal[HH OIIBIT (BNIaieTh) | obOyuaromer
0oCs

Hudd 1. XuMugeckyo 1. HaspIBats: HCIIOJIB30BATh DopmupoBa
3ayYyer, CHMBOJIMKY: 3HAKH | XMMHYECKHE DJIEMEHTHl, | IPHOOPETEHHBIE | HHE
3K3aMeH XHMHYECKHX COC/IMHEHHS H3yYEeHHBIX | 3HAHHSI M YMEHHS | HHTEpeca K

3JIEMEHTOB, KJIaCCOB. B IIpakTH4eCKOoH | u3bpaHHOH

bopMyIbI 2. OOBSACHATE: JEATENPHOCTH U | IpodeccHu

XHMHYECKIX (bH3HYECKHI CMBICIT IIOBCETHEBHOM 74

BEIIECTRB H ATOMHOTO (TIOPSAKOBOTO) | JKH3HH IS OBIIaJICHUE

YPaBHEHHUS HOMEpa XUMUYECKOT0O - HesomacHoro | ee

XHMHYECKHX 9JIEMEHTA, HOMEPOB obpaineHus ¢ | ocobeHHoCT

pEeaKIIHid. I'PYIIBI ¥ IEPHOJA, K BEIECTBAMH U | MH,

2. Baxkueitmue KOTODBIM 3JIEMEHT MaTepuanamu COBEpPINEHCT

TIOHSTHS XHMHH: IIPHHA/UIEIKUT B - 3KOJOTHMYECKH | BOBaHHE

XHMHAYECKHH Ilepronugeckoii cUCTEME | TPaMOTHOTO TBOPYECKOM

3JIEMEHT, aToM, .. Menneneesa; TIOBEICHHS B | HHOUBHIYA

MOJIEKyna, 3aKOHOMEPHOCTH OKpysKaromei JTHHOCTH

OTHOCHTE/IbHBIE W3MEHEHHS CBOMCTB cpene

aTOMHas U 3IEMEHTOB B Ipezenax - OIICHKH BIHSHUSA

MOJIEKYTISIpHAS MaJIbIX IIEPHOJIOB H XHUMHYECKOTO

MAaccCHl, HOH, TJIaBHBIX IIOJIIPYIIIT; 3arps3HEHUA

XHMHYECKad CBA3b, | CYLIHOCTh pPEaKIUH OKpy Karomuien

BEIIECTBO, HMOHHOTO 0OMeHa. Cpeqel Ha

Kyaccu(pUKanus 3. XapakTepHu30BarTh: OpraHuzM

BEIIECTB, MOIIb, XUMHYECKHE 3IIEMEHTEl | Ye/IOBEKa

MOJISIpHAs Macca, (oT Bomopoza o - KpHTHYECKOH

MOJISIpHBIN 00BEM, | KalbIlHs) Ha OCHOBE MX OILIEHKH

XUMHYecKas TIOJIOKEHHS B uHGoOpMalul O

peakmag, IlepromruecKkoM CHCTEME | BEIIECTBAX,

KnaccuUKaIms J.W. MenneneeBa u HCIIOJB3YEMBIX B

peaKuui, ocobenHocTel cTpoeHHs | OBITY

3JIEKTPOJIHT H HX aTOMOB; CBSI3b MEXIY | - IPHUTOTOBIEHHS

HEDJIEKTPOIIUT, COCTaBOM, CTPOCHHUEM U | paCTBOPOB

3MEKTPOIHTHYECKAsA | CBOHCTBAMH BEILECTB; 3aTaHHOH

JTACCOIHAITHS, XHMHYECKHE CBOHCTBA KOHIICHTpaIHH
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BOCCTaHOBHTEJID,
OKHCJICHHE H
BOCCTaHOBJIEHHE.
3. OcHOBHBIE
3aKOHBI XUMUH:
COXpaHEeHHS MaCChI
BEIIECTB H SHEPIHH,
IIOCTOSHCTBA
cocTana,
HIEPHOAUYECKHI
3aKO0H; 3aK0H
ABOTazpo, 3aK0H
T'ecca,
XUMUYECKOTO
CTPOEHHSA
Byriepoga.

4. OcHOBHEIE
KJIaCCEI
HEOpraHUYeCcKHX H
OpPraHUYECKHX
COEIMHEHHH H HX
XUMHYECKHE
CBOMCTBA.

HEOPraHHYECKHX
BEIIECTR.

4. Onpemenats: coctas
BEINECTB II0 HX
bopmynam,
OPHHAJIEKHOCTE
BEIIECTB K
OIIPeJICTIEHHOMY KJIaccy
COEIMHEHHH, THIIBI
XUMHWYECKHX PeaKIluii,
BaJICHTHOCTE ¥ CTENEHB
OKHUCJICHHS 3JIEMEHTA B
COEIMHEHHUX, THII
XUMHYECKOH CBS3H B
COEHHEHHSX,
BO3MOKHOCTE
NIPOTEKaHUA peaKITHii
HOHHOT0 0OMeHa.

5. CocraBnsTs: hopMyIIst
HEOPraHUuYEeCKHX
COCTMHECHMH H3Yy4YEHHBIX
KJIaCCOB; CXEMBI
CTPOEHHS aTOMOB
nepsex 20 sneMeHTOB
Ilepuonmueckoii
cucremsl JI. M.
Menneneesa; ypapHeHHs
XUMHYCCKHX PEaKIlHii.
6. Beraucars:
MACCOBYIO JIOJIFO
XHMHYECKOT0 3JIeMEHTa
1o opMmymne
COEIMHEHHUS; MACCOBYIO
JIOJIFO BEIeCcTBa B
pacTBOpE; KOTUIECTBO
BEIECTBA, 00BEM HIIH
Maccy 10 KOJIHYECTBY
BELIECTBA, 00BEMY HJIH
Macce peareHToB, WK
IIPOAYKTOB PEaKIIHH,
TENNoBO# 3 dexr
PEAKIIHH.

M

1.4.1 IlpumepHbIe BONPOCHI /15 NPOBEJCHHA POMEKYTOTHOH ATTECTALHH

1 Cemectp

HpeI[MCT OpI"aHH‘IeCKOI‘;I XUMHH. Teopm{ XHMHAYIECKOI'0 CTPOEHHA OPraHHYECKHX BEINECTB

AM. Byrneposa.

lIpenensueie yrnesomopoasl. AnkaHs! (HOMEHKIIATY DA, XMM. CB-Ba, TOTyYEHHE).

HaTB ONpeacJICHHE TEPMHHAM: H30MEPEI H TOMOJIOTH.
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901 1 B Lh

10.
1,
2

13.
14.
I
16.

17.

18.

Honn ks

10.
11.
12.
I3
14.
13

16.
17,

18.
19.
20.

Hempenerbrbie YrieBoN0POEL ANKEHBI, AIKHHEL, ATKAHEHE! (HOMCHKIATYDA, XHM. CB-Ba,
[OJIy4eHue).
[TuKnMYecKre yrIeRon0posl. ApeHb! (HOMEHKIATypa, XiM. CB-Ba, IIOJTy4EeHHE).
IIpumenenne yriesonoponos. [IpupoHEIE HCTOYHAKH YIJIEBOJJOPOIOB.
["ajioreHONPOH3BOIHEIE YIIIEBOJOPOLOB (momyuenmue).
CnupTel mpenenbHBIE  OTHOATOMHBIE (HOMEHKIATypa, XHM. CB-Ba, IIOJNYYCHHE).
IIpumMenenwue.
Muoroatomurle ciupTsL. [Tonydenne ¥ NpUMEHEHHE.
DeHOIEL (HOMEHKIIATYPa, XMM. CB-Ba, TIOJYUYCHHE). APOMATHIECKHE cnupThl. [IpuMenenue.
AJTIBJIETH/IbI K KETOHE! (HOMEHKIIATYPa, XMM. CB-Ba, TIOJIy4CHHE). [Ipumenenwue.
Kap6GonoBrie KHCIOTEI H HX NPOM3BOMHEIE (HOMEHKIATYPA, XHUM. CB-Ba, MIOITydeHHUE).
[IpumeHeHwHe.
Obupel. Xumuyeckue # GH3HYECKHE CBoiicTRa. [[puMeHeHHe.
JKuper. Xumuueckue i pusndeckue croitctra. [Ipuvenenmue.
Mb11a B CHHTETHIECKHE MOIOIIHE CPEICTRA.
Hutpocoenunenus. AMHHEI (HOMEHKIAaTypa, XHM. CB-Ba, MOJIYYCHHE). AHHIMH.
IIpuMenenue.
AmuHOKHCIOTEL U Oenku. CocraB, crpoenme, ¢ms. u xum. Cgoiictea. IIpHMeHeHHe
aMHHOKHCIOT. CHHTE3 OEIKOB.
Yrnesonsl. Mono-, mH-, momucaxapunel. Coctas, cTpoerme, ¢m3. M xuMm. CroiicTsa.
[Tonyuenue u npEMeHEHHE.

2  Cemectp
[lepHonuueckuif 3aKOH ¥ IEPHOAMYECKAS CHCTeMa XHMMYECKHX sneMeHToB JL.
Menpeneena Ha OCHOBE IIPENCTABICHAN O CTPOEHHH aTOMOB. 3HaueHHE HEPHOIHYECKOTO
3aKO0Ha JUIS Pa3BHTHS HAYKH.
CoBpeMeHHBIE TIDEACTABICHHS O CTPOSHHWH aTOMOB XHMHYECKHX OIEMEHTOB H
3aKOHOMEPHOCTH B HM3MEHEHHH HX CBOMCTB Ha IIpHMeEpe: 3JIEMEHTOB OJHOTO IEepPHO/a,
TPYIIEL DJIEKTPOHHBIE (OPMYIBI B rpadHdecKue CXEMBI CTPOEHHS 3JIEKTPOHHBIX CIOEB
aTOMOB 3TOT'0 NIEPHO/IA, TPYTIIIEL
Xumuueckue cBs3u. KoraneHTHas CBs3b, ee 0OpasoBanue.
Honnas cBs3b, ee 00pa3oBaHue.
3apsasl HOHOB. CTeneHb OKUCICHUS H BAJICHTHOCTE SJIEMEHTOB.
Meranmnuyeckast ¢Bsi3b. BomopogHas cBA3b.
XUMUYECKHE DEaKIuH H 3aKOHOMEPHOCTH HX mpoTekaHus. CKOpPOCTh XHUMHYECKOH
peakiuy. DIeMeHTapHBIE H CII0XKHBIE PEaKITHH.
®dakTOphl, BIHSIONME HA CKOPOCTh XHMHYECKHX peakimii (mpasuino Bart-I'odda).
KaramizaTtopsl # HHTHOUTOPEL
Heo6parumeie 1 obpaTuMeie peakimn. Xumudeckoe pasHoBecue (npunnun Jle Illarense).
JlucriepcHble CHCTEMBI M UX KJIacCH(DUKAIIHS.
PacTBOpEIL.
PacTBOpHMOCTE BEMIECTB B BOJE.
Croco0Ob1 BEIpaKeHH COCTaBa pacTBOPOB.
DIEKTPONATAHYECKAS TUCCOMUAIHS. DIEKTPOIHTEI CHIILHEIE M CIabbIe.
Koncranra puccomuamuu (Kuue), mpomssenenme pactBopuMocTd (IIP), BOMOpOIHBIH
nmokazarens (pH).
[Munponus coneit. 5
OKHCITHTEIBHO- BOCCTAHOBHTENLHEIE NMPOIECCH], MX 3HadeHHe. CocTaBiieHHe YpaBHCHHH
OKHCIIHTEILHO-BOCCTAHOBUTENBHAIX peakiuii. PaccTaHOBKa KO3()(QHIMEHTOB METOIOM
57IEKTPOHHOTO 6anaHca | 31EKTPOHHO-HOHHBIM METOZOM (METOIOM TIOITypeaKIyii).
XuMHYECKHE HCTOYHUKH TOKA.
DIIeKTPOXUMHUYECKHUN sl HAIPSDKEHWH METaILIOB.

DIEKTPOIH3.
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21,

22

23.

24.
25,

26.

OCHOBHBIE KJIACCHI HEOPTaHHYECKHX COEIUHEHHIE. Oxcunpr. Knaccupukanus, xumMuueckue
CBOHMCTBA U CIIOCOOLI IOy IeHHS.

OCHOBHBIE KIIaCChI HEOPTAHMYECKHX COCTHHEHHI. I'mapoxeuner.  Knaccunbuxanus,
XMMHYECKHE CBOMCTBA M CIIOCOOBI OJIydEeHHS.

OCHOBHBIE KIJIACCEI HEOPraHWHYECKHX COequHEeHHH. COlIw. Knaccudukanus, xumuyeckue
CBOMCTBA M CIOCOOBI MOTyYEHHS.

['eHeTHYeCKas CBA3B My KIIACCAMH HEOPTAHHUYECKHX COETMHEHHIIL.

Meramnel. ®u3uueckne W XMMHYECKHE CBOMCTBA. [IpompImIneHHEIE B J1aGOpaTOpHBIE
criocoObl MOTYIEHHS.

Hemerannel. @H3uYecKHe M XMMHYECKHE CBOMCTRA. [IpoMbImeHHEIe B 1a60paToOpHEIE
CIIOCOOBI Oy YeHH S,

1.4.2. IlpumepHblie 33/1a49H Ha 3a4eT

Y =

11

1 cemecTp
HN3z06pasuts cTpykTypHble GopMyTE H30MepoB ankana CsH)2  ¥X Ha3BaTh.
CocraBpTe CTPyKTYpHBIE HOPMYIIEL:
a) 2,2-TAMETHITEKCEH-3;
0) 2-MeTHI-2-HATPOIPONaH.

Hazosute YrIICBOAOPOABI:

CHs
HsC-C-CH;
H;C-CEH—CI-Isz’ZH-(I:H-CHs
2) CH; C:Hs
&C—CH;—?:?-CIE
6) HiC CHs

Ilpu nmeiicTBuH u30BITKA BOABI HA 20 T' CMeCH, cocTosmel u3 kapbuja Kamsuus H Kapbuia
IIOMHHHSA, N0Iy4unH 7,84 11 ra3os (H.y.). Halinute MaccoBRyro om0 kapbuia alloMUHHS B
HUCXOJIHOH CMECH.

B naboparoproit ycranoBke w3 120 nm anerunena (a.y.) nomyaria 60 r Genszona. Haiinure
IIpaKTHYECKHH BBIXOJ 6eH307Ia.

Kakoi 0b6vem Bo3myxa (H.y.) moTpebyeTcs A CHUTaHHS CMECH, COCTOsINeH u3 5 1 MeTaHa
U 15 n anerunena?

[Ipu cropaHuM opraHM4YecKoro Beimectsa Maccod 4,8 r obpazopanocek 3,36 1 COz (By.) H
5,4 T Bomel. IINOTHOCTE NHApPOB OPraHWYECKOr0 BENIECTBAa [0 BOMAOPOAY paBHa 16.
OnpenemuTe MONEKYJSPHYIO (POPMYITY HCCISAYEMOr0 BEIIEeCTRa.

YCTaHOBHTE MOIIEKYJIIPHYIO (OPMYITy ajKeHa W IIPOAYKTa B3aMMOAEHCTBHSA ero ¢ 1 Moib
OpoMoBOIOpOJIA, €CIIH 5TO MOHOOPOMIIPOH3BOIHOE HMEET OTHOCHTENBHYIO IIIOTHOCTH IIO
BO3AYXY 4,24.

VCTaHOBHTE MOJIEKYIIAPHYIO (hopMyIry nubpomankana, cogepxamniero 85,11% dpoma.

. K cMecu sTunororo u IIPOIIHJIOBOI'O CIIHPTOB MAacCoH 8,3 Iz HpHﬁaBHJ'II/I H30BITOK HaTpH4.

IIpu sTom Beimenwiock 1,68 n Bogopoza (H.y.). KakoB IIpOIEHTHEIM COCTaB HMCXOJHOH

cMecu?
Hamucare ypaBHEHHS peakilHif, C IOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBHTEL CIICIYIOLIHE

MpeBpaleHHUs:
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24.

25.

CH4 — C2H¢ — C3Hs — CeHi1s — CsHg — CeHzsNO2
i

-

Huxnorexcan

B coctas yrinesomopoza Bxomuat yruepoxn 82,76 %, MIOTHOCTB €ro o BOJIOPOZY paBHa 29.
Ycranosute hopMyity yriesomoposa.

Hammcats ypaBHEHMs peakiliif, ¢ TIOMOIIBIO KOTOPEIX MOJKHO OCYIIECTBHTE CIIEIYIOIIHE
[IpEBpAaIEeHHS:

CaCQ; —= CaC,

S0
C — H—C==C—H —>CH—CZ

/\ H

H—CH=CH—H CgHg — CgHgNO,

foTT

C,HzOH HO~CH;—~CHzOH

Ilpu cropammu 4,5 T OpraHHYECKOro BemecTsa 06pa3oBanoch 3,36 1 (H. y.) YIIEKHCIOro
raza u 2,7 mn Boziel. OmpeiemTe IpoCTeHiny o ¥ HCTHHHYIO (BOPMYITY BEIIECTBa, eCIIH ero
IUIOTHOCTh 110 BO3ayXy paBHa 1,035. O6BACHHTE 3THMOJIOIHMIO HAa3BaHMI 3TOTO BEIECTBA.
KakoBel obnacTu ero npumenenus?

Ilpu oxmcnenuu 11,6 T KHCIOPOICOAEPKAIIETO OpPraHHYeCcKOro COeMUHEHHs 00pa3oBaIoch
14,8 T ogHOOCHOBHOM KapGOHOBOM KHCIOTEI, NPH B3aUMOIEHCTBHE KOTOpPOH C M3OBITKOM
rusipokapboHaTa HaTpus BeLIETHIOCE 4,48 11 (H. y.) raza. OupenenuTe CTpOeHHE HCXOTHOTO
COEIHHEHHUS.

Brruucnure, kakoi 06heM (H. y.) ZHBHHHIIA MOYHO IIONYYHTEH JETHAPOrajJoreHHpoOBaHHEM
1,4-pubpomankana Maccol 216 Kr, ecim BBIXOJ IPOAYKTa peakmuu cocTasisgeT 90 % or
TEOPETUYECKOT0?

Ca0 —» CaCr—» CHy— X —> O EL, X2

ITpu ruapommse xupa Macco# 445 T MONYyYHIM TIPENEBHYIO OJHOOCHOBHYIO KapOOHOBYIO

KHCIIOTY Maccoit 426 r u rimunepus. Onpenenute GOpMYILy JKHpa H HA30BHTE €TO.

Kako#i obpem okcupa yriepoma (IV) BBIIETWTCS TpH CIHPTOBOM OPOXKEHHWH TJIFOKO3BI

Maccoi 36 kr? O6beM pacCuHTaTh IPH HOPMAITEHEIX YCIIOBHSIX

CocTaBHTh CTPYKTYpHEIE GOPMYJIIBEI H30MEPOB OyTHISTUNAMHIHA U HX Ha3BaTh.

C nmoMoImpio KakuxX peaknuii MOKHO OCYINECTBHUTH CIEIYIONIHe IpEeBpaleH s yrIepos —

MeTaH — alleTHIeH — OeH30] — HUTPoOeH30] — aHWIHH — 2,4,6-TpHOpPOMaHMIIHH.

CaxapHbIii IIECOK IIEPBOro copra comepkuT (mo Macce) 99,7% caxapossl, 0,15% Bombl,

0,03% munepaneubx conedt u 0,12% nppyrux BemecTB. Kakyro maccy Takoro MHINEBOTO

IPOIYKTa MOXKHO ITONYYMTh M3 CaxapHOM CBEKIBI, BbIpalleHHol Ha mose B 100 ra, eciu

ypoxkaiHOCTE ero paBHa 500 11 ¢ rexrapa, a MaccoBas O caxapo3bl B CBEKJIE COCTABILICT

20% ?

Hammcars ypaBHEHHS peakuid, KOTOpPBIE HAIO IPOBECTH UL OCYIIECTBICHHS CIIETYIOMHX

IpEBpAICHHN:

C;H;:0H - X — Y — Z — NH,CH,COOH

Onpenenuth (HOpMyITy CHOXHOTO 3(pHpa aMHHOYKCYCHOH KHCIOTBI, MaccoBas Al

KHCJIOpOoJa, B KOTOPOM cocTaBisieT 36%.

ITepBuuHEIf aMuH Maccol 12,4 I COXIIIH, a IPOAYKTHI TOPEHHS IIPOILYCTHIIN Yepe3 H30bITOK

pacTBOpa IIeno4H. ['a3, He IPOpeardpoBaBIIMN CO INEJI0YBI0, MMEET NPH HOPMAIBHBIX
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26.
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28.

(%]

10.

11.

12.

13.

14.
5.

ycrnoBuax obseM 4,48 1. Onpenenuts hopmyity amuna
Omnpenennre CTpoeHue U-aMHHOKHCIOTEL, €CITH H3BECTHO, YTO OHA comepxuT 15,73% azora.
Cmece maccoit 30 r, comepxarast AMHHOYKCYCHYIO KHMCJIOTY M YKCYCHBIM allbIerHj, UIs
coneobpasoBanus Tpebyer 5,38 n Xnopoeonopona (H. y.) mwimn 10,08 r oxcuma Kanblms.
Omnpezenure MaccOBbIE OTH BENECTB B HCXOIHOM CMECH.
CocTaBbTe CTpyKTYpHEIE (OPMYIIED CITEIYIOIINX BEIIECTB:
a) MCTHJIAIETAT;
6) 1maBeneBas KHCIOTA;
B) MypaBbHHAS KHCIIOTA,
I') JUXJIOPYKCYCHAS KHCIIOTA;
1) alleTaT MarHHs;

2 cemecTp
CocTaBuTh 371eKTPOHHYI0 (OpMyIy aroma KPEMHHUS H IpadHUuecKyl0 CXEMY 3allOIHEHHS
SJIEKTPOHAMH BAJIEHTHBIX OpOHTANEH 3TOr0 atoma.
IIpu B3ammonetictum 27 T okcuna asora (V) ¢ Bomoi obpasyercs xuciora. Onpenenure
Maccy MOJIYYEHHOH KHCIOTEL
Oxcnz Maraus maccoit 9,6 r 06paGoTams pacTBOpoM 06BeMoM 60 MIT ¥ ILIOTHOCTEIO 1,149
KI'/J1 ¢ MaccoBoi nonei comsHoi kucnotsr 30%. Kakue BelecTBa HAXOLITCS B pacTtBope?
Paccuuraiite ux maccer?
Paccunraiite KOMHYECTBO BOABI HEOOXOMMMOE IS pa3baBieHHs pacTBOpa Maccol 2,5 Kr ¢
KoHNeHTpanue com 20% s momydenus 5% pacteopa?
Hamummre ypaprenus peakiuil Cleayiomumx npeBpameHuii:
a. P20s — HiPO4 — Ca3(PO4)3l

b. Ba(OH)2 — H20 — NaOH — NaCl —AgCl|

K com meracumkara kamus Maccoii 18,48 r mpawmamu 100,91 r pacTBopa XITOpHIa KANBIHS
¢ KoHMeHTpanue# 33%. Kakue BemecTa HaxomaTcs B pactBope? PaccumTaiiTe ux Maccei?

K pactsopy oObemom 250 M1 ¢ MaccoBoit moneit ruapoxcuaa mMTHS 13 % H MIOTHOCTHIO
1,46 r/cM3 npumama pacTBop opTodochoproit kucroTel. OnpenenuTe Maccy
obpazoBasIerocs ocamKa.

[IpuBenuTe mpuMep HOIydeHHs OECKUCIOPOIHBIX KMCIIOT M HX COJIEH.

BpOMH,[[ CBHHIIA MOYXHO IIOITYYHATh PACTBOPEHHEM B KHCJIOTE OKCHIA, THAPOKCHIA HITH COTH
CBHHIIA. Hammummure TPH PEaKIHH, OIMACHIBAKIHE IIPOLECC MOIMYYCHHS 6p0MPI,E[a CBHHIIA.

Onpenenute nponentHyo konnentpamuio KOH B pactBope, ecmm KOH maccoit 40
pacTBOpeH B Bojie Maccoi 160 .

Cumemamu 300 r 20%-ro pactBopa, m 500 r 40%-ro pacrBopa NaCl. Uemy pasHa
[POLIEHTHAs KOHIEHTPAIUs HOIy4eHHOTO pacTBop?

K 200 ma pactBopa ceproit kucnoTs! (1. 1,066) ¢ kornenTparweit 10% nprrims 1 1 BoIs
(mn. 1). OnpenemuTs IPONEHTHYIO KOHIIEHTPAIKIO CEPHOM KHCIIOTH B HOBOM PAacTBOPE.

Ilpu ynapuBammu pacTBOpa XJiopHjaa HaTpus Maccoi 500 rpaMMoB C KOHIEHTpaluen
pactBopa 1% momyunnu HOBbIH pactBOop Maccoit 100 rpammos. Kakoma mpoueHTHas
KOHIIEHTPALHs IOJy4EeHHOT0 pacTBOpa?

Omnpenenenne hopMyIIBI IO MACCOBEIM JIOTISIM.

B cocraB BemecrBa BxomaT 26,53% kamms, 35,37% xpoma u 38,1% kucropona.
Omnpenenuts GopMyTy BemmecTBa.
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24.
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28.

29,

Kakoit o0beM Bombl Hamo HPHIUTE K 2 T cynbdara HaTpus, 9TOOBI HOXyuuTh 10%-HELT
pacTBop? Kakosa MOJISIpHAs KOHIEHTpAIIHS IOIYIEHHOrO pacTBOpa?

Onunmre XMMHYECKHe CBOMCTRBA SNEMEHTa ¢ IOPSAAKOBEIM HOMepoM 19 mo ero
IIOJIOJKEHHIO B TaOIHIe.

ITo hopmyam KHCTOT COCTABHTE GOPMYJTBI COOTBETCTBYIOMMX KHCIOTHEIX OKCHIOB:
H2S04, H3PO4, HaCrO4, H28i03, H3AsO4, HCIO.

K pactsopy, conepxamemy 2 Monb THApoOKCHzA HATPHS, IPHOABHIIHA 2 MOJIb CEPHOR
KHCIIOTHL. 3aTeM PacTBOP BHIAPHIIA Jocyxa. Kakas Colb M B KAKOM KOJIHYECTBE IIPH 3TOM
obpaszoBanacs?

10 r oxcua Marams oGpaboTanu pacTBOPOM, coJiepiKammM 28 r cepHO# KHCI0TEL CKOIBKO
IPaMMOB COJIH 00pa30Baocs?

Kax nomy4uTs HETpaT IHHKA, €Cli HMEI0TCs pactBopal: ZnCla, NaNO3, KNO3, AgNO3?

Kak nonyynTts cymbhar Maraus BCxo/is B3 CIEAYIOLHX BELIECTE: a) Maruus; 0) okcuaa
Marsus; B) TMAPOKCHIA MarHus; ) kKapOoHaTa Maraus? Hamucars ypaBHeHHS
COOTBETCTBYIOIIUX PEAKIIHH.

- JlaHBI crieyrolye BenecTsa: OKCHI Gapus, cyiboar xkenesa (I1), Boga, cepHASL KACIOTA,

oxenn Mern (1I). Kak, ucromns3ys 5T BelecTsa, IOTYYHTE: &) THAPOKCH Gapus, 6)
rufpokcu xenesa (II), B) rumpoxenn menu (I1)? HamucaTs ypaBHEHHS COOTBETCTBYIOIIHX
peakIuii.

Wcxoist u3 yriis, KanubIMs H KHCIOPO/Ia MOIYYHTh KapOoHaT Kanelus. Hamucars
YPaBHEHHUS COOTBETCTBYIOIINX PEAKITHIA.

Kakyro maccy cynbhara HaTpus Hy)HO 106aBuTh K 500 M1 BOJEI, YTOOB! MOTYy4YHTE 2 %-
HEIH pacTBOp? KakoBa MOJsIpHAs KOHIIEHTpAIHS MOJIYYEHHOIO PacTBOpa?

K 3 110 % pactBopa HNO3 mnotHOCTEIO 1,054 /M1 iprbasmim 5 11 2 % pacTBopa TOH ke
KHCJIOTHI INIOTHOCTEIO 1,009 r/min. Berauenure MaccoByro OO B MPOLEHTAX W MOJISIPHYIO
KOHLIEHTPALIHIO IOJ[ydEHHOTO pacTBopa, 006eM KOTOPOro paseH 8 JI.

CmMernaB pacTBOPHI KHCTIOTHI OIMHAKOBOM MacChI Kay/IbIH, HO C Pa3sHOM IPOLEHTHOH
koHueHTpauueH (40 % u 15 %), mobaBumu 3 Kr gucTo# Boasl 1 moaydms 20 % pacTBop
kucioThl. Ckoibko kumorpaMmMoB 40 % -ro u 15 % pacTBopoB KHCIOTHI OBIIO cMemaHno? (5

HamoB)

YxkaxuTe BEpHOE CYKICHHE: a) CTEIIEHb TUCCOIUAIIHH — 3TO OTHOILIEHHE YUCIIa
JIHCCOLIMUPOBAHHEIX MOJIEKY] K 00IIIeMy YHCITy MOJIEKYT B pPacTBOpe; 0) CHIILHBIE
BIEKTPOITUTHI HMEIOT CTEIEHD JUCCONMAIHH, paBHYIO 1 Y.

1) BEpHO TONBKO &)

2) BEpHO TOJBKO 0)

3) BepHBI 00a CYXKICHUA
4) oba cy)/IeHHs HEBEPHEI

BrerumcnuTe KoHIIL THAPOKCH HOHOB B BOJHOM pacTBOpPE, €CIIH KOHII. HOHOB BOAOpPOJIa

pasHa 10~ M. YkauTe HBET TakMyca B 3TOM PacTBODE.
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PEIIEH3H
Ha pabovyro NporpaMMy 1o IUCHHILTHHE « XHMUSD)
crenuanbHocTh 35.02.12 CanoBo-napkoBoe u JTaHAIMAa(YTHOE CTPOMTENLCTBO

Pabovas nporpamma no mucummimme «Xumusy AJIL CTYJIEHTOB (haKy/bTeTa
HHCIIO ®I'BOY BO «Ky6I'V» cocrasieHa B COOTBETCTBUM C IIPUMEPHOI
nporpammoii  ®MPO,  pekoMeHmoBaHHOI QenepambHEIM  TOCYIapCTBEHHBIM
ABTOHOMHBIM  yupex/ieHneM «DeepanbHoro MHCTHTYTA Pa3BUTHSA 00pa3OBaHUM
(PI'AY «DUPO») Ha 6aze 0CHOBHOTO obmero o6pasoBanus ¢ NIOIlyYeHHEM CpPEeIHEro
obmero obpasosanmsa. IIporpamma cocrasiena B [IOJIHOM  COOTBETCTBHH C
TpeOOBaHMSIMH y4eOHOrO IUIaHa IO crnenuanbHocTn 35.02.12 CamoBo-napkoBoe u
NaHAMA(THOE CTPOUTEILCTRO. '

Pabouas mporpamma mpemmonaraer pacIpeie/ieHie TeM U H3y4eHHe MaTepuana
0 pasnenam. I'paMOTHO CTPYKTypupOBaHa, M OXBaTbiBaeT Bee aKTyallbHEIE
HallpaBJICHUS IO TUCIUIUIMHE HA CErOAHAIIHUN [[eHb.

Bcee pasmener paGoueit mporpammsr B moHOl MEpE OTBEYAIOT TPeOOBAHUAM K
PC3yJbTaTaM OCBOCHMA y4eOHOH MUCLUMIUIMHEI B COOTBETCTBUH G [IPUMEPHOH
nporpammoit  ®UPO,  pexoMeHIOBaHHOH DenepatbHEIM  TOCYAAPCTBEHHBIM
ABTOHOMHBIM _ yupex/ienueM «DenepansHOro WHCTHTYTA pasBUTHA 00pa30BaHUs»
(PrAY «®UPO»). Kaxprit Pasliel IIPOrpamMMBbl  PACKPBIBAET PacCMaTpUBAEMbIE
BOIIPOCEI B JIOTHYECKOH ITOCIEN0BATELHOCTH.

s sakpemneHus  TeoperHueckmx 3HaHMH, (opMHEpOBaHHS TpeGyembix
KOMIIETEHIIUH, yMEHUH M HaBBIKOB CTYIEHTOB IPENYCMAaTPUBAIOTCSA KaK ayAUTOPHbIE,
TaK 1 CaMOCTOSITe/IbHBIE 3aHATHS. KommyecTBo ayIMTOpHEIX 3aHTHIA 1 BHEay IUTOPHOMN
pabOTEI CTYIEHTOB COOTBETCTBYET TpeOOoBaHUIM y4eGHOrO TIaHa. -

Kontpons u  omenka pesympratoB  ocBoemms y4eOHOH  IHCIHMIITMHEL
OCYIIECTBIIAIOTCS B CTPOTOM COOTBETICTBUM C TPeGOBAHMSAMM YY4EOHOTO IIaHa o
AucuuIuiiHe. PaspaGoTaHHbie [IpelilaraemMpie B IporpamMe (OpMbI U METOZbI,
TTOSBOJIAIOT B TIOJHOH MEpe OCYIIECTBIIATH KOHTPOIb U OLCHKY Pe3yJIbTaTOB 00YYEHHS
(chOPMHPOBAHHEIX KOMIIETEHIHH, OCBOEHHEIX HaBBIKOB M YMEHMH, YCBOEHHBIX
3HAHUH).

Ilepeuens pexomeHIyeMEIX yueGHBIX U3JIaHUH, WHTEPHET-PECYPCOB, OCHOBHOM
JUTEPATYPBI BKITIOYAET aKTYalbHbIE HCTOYHUKI.

Haunas paGouas mporpaMma MOKET GbITh PEKOMEHIIOBAHA [UIT W3y4eHUs
AUCLHAIIAEBL «XuMuA» Ha hakynsrere THCIIO ®TEOY BO «Ky6I'V».

Penienszenr , _ Yuvune C.H. npenonasarens xumuu

I'BITIOY KKBMK mmHuCTEpCTBA

3ApaBooxpanenus KpacHogapekoro xpas




PEINEH3USA
Ha pabodyIo MpOrpaMMy 110 AUCLHUILIAHE « XUMHUD»
cnenmansHocTh 35.02.12 CanoBo-apkoBoe ¥ NaHIahTHOE CTPOUTENLCTBO.

PaGouas mporpaMma Io AWCLMIUTAHE «XHMHS» UL CTyAEHTOB (akynsTeTa
HUHCIIO ®I'BOY BO «Ky6I'Y» cocraBieHa B COOTBETCTBUM C IIPUMEPHON
nporpammoit  @UPO, pexomenposanHoi  @DelnepalbHBIM  I'OCYyAapCTBEHHBIM
aBTOHOMHEIM yupexnueHueM «DenepalbHOro WHCTHTYTa pPa3BUTUS OOpa3OBaHUA»
(Or'AY «®HPO») Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHus ¢ IOIyIEHUEM CPETHETO
obmero oOpa3zoBanus. IIporpamma cocrTaBleHa B IIOJHOM COOTBETCTBHH C
TpeboBaHUAMHU yueOHOTO IIJIaHa 10 CIEeHaTbHOCTH creluansHocTh 35.02.12 Cagoso-
NapKoBOE M JaHAIA(THOE CTPOUTEIBCTBO.

PaGoyas mporpamma npeanoiaraeT pacipeaeleHie TeEM | U3y4eHHe MaTeprana
[0 paszaenaM. | paMOTHO CTPyKTypHpOBaHa, M OXBaTbIBA€T BCE aKTyallbHBIS
HaIpaBlIeHUs 110 JUCIUIIIIHHE Ha CeTONHAIIHUMA IEHb.

Bce paszens pabodei TporpaMMel B IONHOM Mepe OTBEHAlOT TPeOOBaHUAM K
pe3yibTaTaM OCBOEHHS Y4eOHOM MUCHMIUIMHEI B COOTBETCTBHHM C IPUMEPHOH
nporpammoii  ©®UMPO, pexomennoBanHoe  DelepalbHBEIM — TOCYAApPCTBEHHBIM
aBTOHOMHBIM ydpexaeHueM «@DeqepalbHOro HWHCTHTYTa Pa3BHTHSA 00pa3OBaHUS»
(OPrAY «®DHUPO»). Kaxnasri paszmen mporpamMMmbl pacKpbIBaeT paccMaTpHBaeMble
BOIIPOCHI B JIOTHYECKOH IIOCIENOBATENbHOCTH, ONPEAEIIeMOM 3aKOHOMEPHOCTIMHU
o0y4YeHHs CTYIC€HTOB.

Jlns 3akperyieHMs TEOPETHYECKMX 3HaHWH, (HOpMHpOBaHHA TpebyeMbIX
KOMIIETEHIIWM, YMEHHWH U HABBIKOB CTYJIEHTOB IIpelyCMaTpUBAIOTCH KaK ay THTOPHEIE,
TaK W CAMOCTOATENbHBIE 3aHATHA. KOJWYEeCTBO AayJUTOPHBIX 3aHATHH H
BHEAYIUTOPHOM pabOThI CTYJEHTOB COOTBETCTBYET TpeOOBaHMAM yueOHOro miaHa.

KoHTpole ¥ OIIEHKAa pe3yJbTaTOB OCBOEHHMA Y4eOHOH OUCIHILTHHEI
OCYIIECTBIISIIOTCS B CTPOTOM COOTBETCTBHH C TpPeOOBaHMAMH y4eOHOro IUIaHa II0
nucruniarHae. PaspaboraHHele W IpejjiaraeMble B IporpaMMe (QOpMBI H METOJBI,
TI03BOJISTIOT B IIOJTHOM Mepe OCYIIECTBIATh KOHTPOJIB M OLIEHKY Pe3yIbTaToOB 00yYeHHs!
(chOpMHPOBAHHBEIX KOMIIETEHIIMH, OCBOEHHBIX HAaBBIKOB M YMEHHH, YCBOEHHBIX
3HAHWH).

IlepeueHb peKOMEHIYEMBIX YUeOHBIX U3MaHIH, HHTEPHET-PECYPCOB, OCHOBHOU
JIUTEPATYPhl BKIFOYAET aKTyalbHble MCTOYHHMKH, K KOTOPBIM Yy CTYJECHTOB HMEETCH
CBOOOJTHBIN IOCTYTI.

Jlannas pabodvas mporpaMma MOXKeT OBITh pPEKOMEHAOBaHa A M3y4eHHA
TUCITUILTUHE] « XuMus» Ha dakynsretre MHCIIO ®I'BOY BO «Kyol'¥V».

Perensent
Iensaemos H.B. mpodeccop, JoKTOp
XUMUYECKUX HAyK, JOLEHT Kadeaphl
(/ usuueckoit xumuu «Kyol'¥».
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