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1. IACHOPT MTPOTPAMMBI V]

1.1.
Iens:

Lenu u 3a0auu, pesynromamul océoeHus (3HaHUS, yMEHUS)

— (opMupoBaHKE y CTYJEHTOB XMMHUYECKOH COCTABISIOMIEH €CTECTBCHHO-HAYYHOW KAapPTHHBI MU-
pa KaKk OCHOBBI NPHHATHSA PEIIEHHA B JKM3HEHHBIX W MPOU3BOJICTBEHHBIX CUTYAlMsX, OTBET-
CTBEHHOI'O IOBEJCHUs B IIPUPOJHOM Cpefe.

Sagaun:

— C(bOpMI/IpOBaTB TTIOHMM aHHC 3aKOHOM€pHOCT€I71 MNPOTCKaHWA XHUMHUYICCKUX IIPOLCCCOB U SIBJICHMA

B OKpYyXaroleu

cpene,  LEJOCTHOM

B3aUMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;
— pa3BUTh YMEHUS TNPOBOJAUTH PACUEThl M0 XUMHUYECKUM (OpMysiaM M YpaBHEHHSIM XHUMHYECKHX
peaKimi, TIaHUPOBATh W UHTEPIPETHPOBATH PE3yIbTATHl XMMHUUECKHUX SKCTIEPHMEHTOB;
— chopMHUpOBaTh HABBIKM TMPOBEJCHHUS XUMHUYIECKHX OKCIICPHMEHTATBHBIX WCCICIOBAHUA C

coOJofieHreM  TpaBWwI  0€30MacHOTro

HAy4HOU

obpameHust ¢

KapTHUHbBI B3anMMOCBsI3HU n

Mupa,

BEIIECTBAMU M  JITaOOPaTOPHBIM

000pyZOBaHUEM; - Pa3BUTh YMEHHUS AHAJIM3HMPOBATH, OLICHUBATH, MPOBEPATH HA JIOCTOBEPHOCTH
1 000011aTh MHQOPMAIMIO XUMUYECKOTr0 XapakTepa U3 pas3iMIHbIX MCTOYHHUKOB,

— chopMupoBaTh yMEHHSI TMPOTHO3UPOBATH TIOCIEACTBUS CBOCH JEATENHHOCTH M XUMUYECKUX
HPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLECCOB;

— c¢opMHUpOBaTh TOHUMAaHHE 3HAYUMOCTH JOCTIDKCHHI XMMHYECKOW HAyKM U TEXHOJIOTWH JIs
Pa3BUTHS COLMANILHOW U MPOM3BOACTBEHHOM cdep.

Kon
KOMIICT CHIINHN

YMenus

SHaHust

V1 - Ha3piBaTh M3YYCHHBIC BEIECTBA
M0 «TPUBHAJILHOW WIM MEXIYHAPOI-
HOM HOMEHKJIATYpE;

Y2 - onpenensaTh. BaJICHTHOCTh U
CTENEHb  OKHUCJICHUS  XUMHWYECKHX
9JICMEHTOB, THII XMMHYECKOM CBSI3U B
COCIMHEHUAX, 3apsA]l HOHA, XapakKTep
cpeabl B BOJHBIX pacTBOpax Heopra-
HUYECKUX COCJIMHCHHUM, OKHUCIUTEIb W
BOCCTAHOBUTEJIb, MPUHAJIEAKHOCTh
BEIIECTB K pa3jMYHbIM KjaccaM opra-
HIYECKHUX COEIHUHCHUM,

VY3 - XxapaKTepusoBaTbh: SIIEMEHTbI
MajibIX TMEPHOJIOB TI0 HX TIOJIOXKE-
HAIO B nepuonmdeckoy cucrteme [I.1.
MeHneneeBa; 0o0IIME  XHUMHUYECKHUC
CBOMCTBa METaJUIOB, HEMETAJIOB, OC-
HOBHBIX KJIACCOB HEOPraHWYECKUX U
OPraHMYECKUX  COCJUHEHHH; CTpoe-
HUE U XUMHUYECKHE CBOMCTBA U3Y-
YEHHBIX OPraHMYECKUX COEJIMHEHUI;
Y4 - OOBSACHATH: 3aBHCHUMOCTH
CBOICTB BEIIECTB OT HX COCTaBa H
CTPOCHUS; TMPUPOY XUMHUYECKOU CBSI-
31 (MOHHOW, KOBAJICHTHOM, METaJUId-
YECKOM), 3aBUCUMOCTH CKOPOCTH XH-
MUYECKON pEaKIMi U TIOJIOKECHUS XU-
MHUYECKOIO0 paBHOBECHUS OT Pa3IMIHBIX

31-
BEIIECTBO, XWMHUECKHM DJIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTEIIbHbIE AaTOMHAas |
MOJIEKYJIIpHasi MAacChl, WOH, aJUIOTPOIH,
M30TONBI, XUMHYECKasl CBS3b, AIEKTPOOT-
pUIATCIIBHOCTG,  BaJICHTHOCTL, CTEIECHb
OKHCJIEHUs, MOJIb, MOJISIpHasi Macca, Mo-
JSIPHBIN 00BEM, BEIIECTBA MOJICKYJISIPHOTO
U HEMOJIEKYJSIPHOTO CTPOCHUSI, pacTBOPBI,
ANIEKTPOJIUT M HEAJIEKTPOJIUT, SJIEKTPOJIHU-
TUYECKas JWCCOIMAIWI, OKHCIUTENIh U
BOCCTAHOBHUTEIIb, OKHCJICHHE M BOCCTa-
HOBJICHHE, TEIUIOBOH J(dekT peakmmm,
CKOPOCTh XMMHUYECKON pEeaklyy, KaTalus,
XMMHYECKOE  paBHOBECHE,  YIVIEPOIHBIN
CKeJeT, (YHKIMOHAIbHAS TpyIma, H30Me-
pus, TOMOJIOTHS,;

32 - OCHOBHBIE 3aKOHbl XMMHH: COXpaHe-
HUS MAacChl BEIIECTB, IMOCTOSHCTBA CO-
CTaBa, NMEPUOIMUECKHUI 3aKOH;

33 - OCHOBHBIC TEOpUM XUMUM: XUMUYeE-
CKOM CBSI3M, DJJIEKTPOJIUTHYECCKONW JIHC-
COIMAIMM, CTPOEHHS OpPraHUYECKUX CO-
€ IVHE HII,

34 - BaKHEHIIME BELECTBA U MaTepHUaJIbL:
OCHOBHBbIE METaJUIbl M CIUIABBI; CEpHas,
CcoJiHasl, a30THAs M YKCYCHAasl KHUCJIOTHI;
IIEJIOYH, aMMHUAK, MHUHEpaJbHbIE ymoOpe-

BaXXHEHIIINE XUMWYECKUE TIOHATHS .
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(hakTOpOB; HUS, METaH, JTWIEH, aleTWiIeH, OeH301,
V5 - BBINONHATH XUMHYECKUM 3KCIe-| ATAHOJ, KUPbI, MbLIA, IJIIOKO3a, caxaposa,
pUMEHT TI0 pACTO3HABAHMIO BaXk-| Kpaxmall, KiIeTuarka, OeJkd, UCKYCCTBEH-
HEMIIIMX HEOPraHWYECKUX W OpPraHu-| HbIE M CUHTETHYECKHE BOJIOKHA, KAy4YKH,
YECKHX BEIICCTB. IDIACTMACCHI.

1.2.  Mecmo oucyunaunot 6 cmpyxmype IHTICC3.

[Iporpamma mno yueOHOM aucimiuimHe «XUMMS» SIBISIETCS 4YacThlO 00pa30BaTENbHOM MpOrpaMMbl
MOJTOTOBKH CICIMAJIMCTOB CPEJHEro 3BeHa mo crermaibHocTH 23.02.07 Texumueckoe 00CTyKHBa-
HUE U PEMOHT JBUTaTeNIel, CUCTEM U arperatoB aBTOMOOWWIEH, B 4aCTH OCBOECHMs 00I1e00pa3oBa-
TEJbHOM MOJIrOTOBKU.

Pa3paGorana Ha ocHOBaHMM TpUMEpHOW paboueit mporpaMMbl  001Ie00pa30BaTEIbHON JUCIIMILTHHBI
«XuMus» I TIPOQeCCHOHANIBHBIX 00pa30BaTEbHBIX OpraHM3alli, peKoMeHnoBaHHON Deepaib-
HBIM TOCYIapCTBEHHBIM OIOMKETHBIM O0PA30BATEIBLHBIM YUPEKIECHUEM JIOTOJHUTENILHOrO npodec-
CHOHAJIbHOro oOpa3oBanus «MHCTUTYT pas3BuTHs —mpodeccruoHabHoro obpaszoBanus» (PIBOY
JIIO WPIIO) nnst peanuzaimu OCHOBHOM MpodecCHOHANBLHOM 0Opa3oBaTenbHON mporpamMmmbl CITO
Ha 06a3e OCHOBHOrO OOIIETO 00pa3oBaHMs C MOMydeHUEM cpeaHero ooero odpazoBanus (IIporokon
Nel4 or 30.11.2022 ®I'bOY AIIO MPIIO). Tlporpamma yueOHOM NUCIMILIMHBI MPeHA3HAUECHA JIJIS
BYYCHHS JWCIMIUIMHBI «XUMUsS» B TpodecCHOHaNbHBIX 00pa3zoBaTesbHbIx opraHmamsix CIIO0,
peammByoIMx 00pa30BaTeNbHYI0 MPOrpaMMy CpeIHero OOIIero o0pa3oBaHUs B Mpeiesax OCBOCHUS
OCHOBHOH mpodeccronaabHol 00pa3oBaTesbHOM nporpaMMbl CIIO Ha 6a3e ocHOBHOro 001ero o0-
pa3oBaHus MpU TMOATOTOBKE CIELMAJINCTOB CPEIHErO 3BEHA.

1.3. Koauuecmso uacos na ocgoenue npocpammul
00BeM 00pa3oBaTEIHLHONW MPOrPaMMBbI B aKaJeMHUUECKUX yacax 56 4acoB, B TOM YHUCIIE:
yueOHasi Harpy3Kka oOy4arolerocsi BO B3aUMOJCHCTBHM C MperoiaBaTeseM 56 4yacos,;
caMocTosITebHas paboTa obydaromnierocs - - yaca.




2. CTPYKTYPA U COJAEPXAHMUE V]I
2.1. Obwvem u 6uovl yuebnoti pabomoi

Buj yueOHol padoThI O0beMm yacoB

O0beM o0pazoBaTe ibHON NPOrPaMMBbI B aKaJle MUYe CKHX Yacax (Bcero) 56/56*
Y4yeOHasn Harpy3ka o0yvaroierocsi B0 B3auMo/ie icTBHM C NMpenoaaBare- 56/56*
JjeM (Bcero)
B TOM YHCIIC:

TeopeTHIeCcKoe 00yUCHNE 44 [44*

nmabopaTopHbIe PabOTHI -

MPaKTHYECKHE 3aHATHS 12/12*

KypcoBasi pabora (TpoeKT) -

CamocTosiTe ibHasi paboTa o0yyaomerocsi (Bcero) -
B TOM YHCJIC: -
- paboTa Haj KypcoBoil paboTOl (IIPOEKTOM )
- YKa3bIBAIOTCS APYTHe BUIBI CAMOCTOSTEIHHONU PabOThl MPH MX HAMIUA -

Texywuii KOHMPOAb. KOHTPOJIb HAJl BBHINOJIHEHUEM NPAKTUYECKHX pa0doT, TECTUPOBAHUE, YCTHBIN
ompoc
Ipomesicymounas ammecmayus. TuphepeHIMPOBaHHbINA 3a4eT

* B ciy4ae He00X0 MM OCTH UCTIOJIb30BaHUS B y4eOHOM MPOIIeCcce YaCTUIHO/ MCKIFOUUTENILHO JUCTAHIIMOHHBIX 00p a-
30BaTEIBHBIX TEXHOJOTHI - KOJM4ecTBO YacoB pabotsl [T1C ¢ 00y daromuMucs B JMCTAHIIMOHHOM pOpMaTe ¢ IPUM e-
HEHHEM JJICKTPOHHOTO 00yYeHHS.



2.2. Temamuueckuil niamn u cooepiicanue

HawmmenoBanue Conepxkanue yaeOHOTO MaTepualia, 1abopaTopHbie pabOTHI U NMpakTHaeckue 3aHs- | O0beM | YpoBeHb dopma Teky-
pa3aesoB U TEM TUA, YacoB | OCBOCHHWS | INETO KOHTPOJIS
caMoCTOsITebHast paboTa 00ydaronmxcs
1 2 3 4 5
Pasznen1l. OOmas u 40
HEOpraHMmiecKasi XuMus
Beenenue Conepxanrie yqyeOHOro Marepuana 2
Hayunple MeTONBI TIO3HAHWSI BEIIECTB W XMMUUYECKUX siBIeHHMA. Pomb skcre-
pUMEHTa Y TEOpHM B XUMHU. 3HAUCHHWE XMMUU TPU OCBOCHUM Tpodeccuit
CIIO wu cremmanmsHocTeit CIIO TexHmaeckoro mpoduisi mpodecCHoHaATHHOTO
00pa3oBaHWsI.
Teopermaeckoe oOydcHHE 2
JlabGopaTopHsie paOOTHI -
[IpakTraeckue 3aHATUA -
CamocTosTenpHas paboTa 00 yJaronmxcs -
Tema 1.1 OcHoBHBIE Conepkanre y4eOHOrO MaTepuasa 4
TIOHATHUS 1 3aKOHBI XH- OcHoBHbIe NOHATHS XuMHH. BemecTtBo. AToM. Monekyna. XuMudecKkui sie- Y cTHbIi onpoc
MUH MeHt. Amorporms. [IpocTeie u ciioxHpIe BemecTBa. KauecTBEHHBIN W KOIWY €-
CTBEHHBII COCTaB BEMIECTB. XUMHYECKHE 3HAKH U (popmyinbl. OTHOCHUTEIbHBIE
aTOMHasl M MOJIEKyJIsipHasi Macchl. KonmuecTBo BemecTna.
OcHoBHbIe 3aKk0HBI XuMHH. CTexuoMeTpus. 3aKOH COXpaHEHHS] MaccChl Be-
1ecTB. 3aKOH MOCTOSHCTBA COCTaBa BEHIECTB MOJEKYISAPHON CTPYKTYPBI. 3aKOH
ABOraJipo ¥ CJeICTBUS U3 HETO.
AsutoTponHble MoauduKkanuu yriepoaa (aymmas, rpadur), Kuciaopoaa (Kuc-
JIopozI, 030H), ojioBa (cepoe u Oernoe 0510Bo). [loHATHE 0 XUMUYECKOW TEXHO-
JIOTYH, OWOTEXHOJOTHM ¥ HAHOTEXHOJOT U
Teopermieckoe oOyueHHe 2
JIabopaTopHbie paboThI -
[pakTHIECKOE 3aHATHE 2
Nel. Brruncienue OTHOCUTEIHHOW MOJIEKYJIIPHOM MacChl BEHIECTBA.
CamocTosiTenbHast pabora 00ydJaronmxcst -
Tema 1.2 Ileproguue- Conepxkanrie yueOHOro MaTepuaia 4

CKkui 3aKoH u [lepuonu-

ITepnonnyeckmii 3akon . U. MenngeaeeBa. Otkpoitue /I. 1. Menneneessim

TecTupoBaHue




yeckasi CUCTeMa XUMU-
yeckux anementoB [[. 1.
Menneneesa u cTpoe-
HHUE aToMa

[Tepuonnueckoro 3akona. llepuogmueckuii 3akoH B (opmymmposke [I. . Men-
Jieneena.

[Tepuonmaeckass Tabimia XUMHUYECKUX AJIEMEHTOB — TpaduuecKoe OToOpake-
HHE TIepHOAMYECKOro 3akoHa. CTPyKTypa MNEepHOIUYECKON TaOJMIBI: TIEPHOIBI
(Masbie 1 00JbIIMe), TPYIIBI (IJIAaBHAS M TIOOOYHAS).

Crtpoenue atoma u Ilepunoanyeckuii 3akon /I. U. MenaeneeBa. Atom —
cloHas dvacTura. Sapo (MPOTOHBI W HEUTPOHBI) U AIEKTPOHHAS OOOJOYKA.
N3otombl. CTpoeHre 3MEKTPOHHBIX 000JI0UYEK aTOMOB AJIEMEHTOB MajlbIX IepUo-
n0B. OCOOEHHOCTH CTPOCHHS NMEKTPOHHBIX O0OI0YEK aTOMOB JIEMEHTOB OOIb-
[IMX TIEPUOIOB (MEPEXOMHBIX AeMeHToB). [loHsTHe 00 opOwramsax. S-, p- u d-
opOuTamy. DNeKTPOHHBIE KOHQUIypalli aTOMOB XMMHUYECKUX JIEMEHTOB.
CoBpemennast opmympoBka [lepuonnueckoro 3akoHa. 3Hadenue llepuonu-
YeCKOro 3akoHa u Ilepuogmueckor CUCTEMBI XUMHUECKUX emMeHroB [ .
MenpgeneeBa i1 pa3BUTHS HAYKW W MOHUMAHUS XMMHYECKOM KapTHUHBI MUpA.

Teopernueckoe oOyueHue

JlaGopaTopHsle paboOTHI

[IpakTrueckoe 3aHsATHE
No2 XapakTepucTuka XUMHYECKOr0 JIeMeHTa 1o ero nonoxkenno B [TICXD

CamocTosTesnbpHast paboTra 00yJaronmxcs

Tema 1.3 Crpoenue Be-
IMeCTBa. XUMHUYECKHE
CBA3U

Conepxanye ydyeOHOro Marepuana

HNonnas xumudeckasi cBsizb. KaTroHbl, X 00pa3oBaHWe U3 aTOMOB B PE3YJIb-
TaTe Mpolecca OKUCICHUS. AHHOHBI, UX O0pa3oBaHWE W3 aTOMOB B PE3YNbTATE
nporiecca BoccTaHoBlieHUs. MIOHHAst CBSI3b KaK CBSI3b MEXKIY KaTHOHAMH M aHHO-
HAMHU 3a CYET JJIeKTPOCTaTHIeCcKoro mpuTspkeHws. Kiaccudukarys HOHOB: 1O
COCTaBy, 3HAKY 3apsja, HAIMYUIO TUIPATHOW 000mouku. VOHHBIE KpUCTaInye-
ckue pemeTkd. CBOMCTBA BELIECTB C MOHHBIM THIIOM KPHUCTAJUTMYECKON peleT-
KU.

KoBanenTHas xuMudeckasi cBsi3b. MexaHmsM 00pa30BaHUS KOBAJICHTHOU CBSI-
31 (OOMEHHBI W JJOHOPHO-AaKLENTOPHBIN). IEKTPOOTpHIATEIbHOCTh. KoBa-
JICHTHbIE TOJSIpHAsi M HETOJsipHas CBsi3U. KpaTHOCTH KOBajeHTHOHM cBsi3M. Mo-
JICKYJISIPHBIC M aTOMHBIE KpU- CTaJUTM4eckue pemeTku. CBOMCTBA BEIIECTB C MO-
JEKYJSIPHBIMU U aTOMHBIMU KPUCTAIUIMIECKUMHU PEILIETKaAaMH.

MeTaniuyeckas cBsi3b. MeTammieckas KpUCTAUIMYECKAs pelieTKa U MeTall-
JImgeckas XUMHIecKas CcBI3b. DIBHUUECKUe CBOMCTBA METAJIIOB.

ArperarHble COCTOSIHHMSI BellleCTB M BOJAOPOAHAas CBsI3b. TBepa0e, )KUIKOE U

YcTHbIN onpoc




ra3oo0pa3Hoe COCTOsiHMs BellecTB. [lepexon BemecTBa U3 OJHOIO arperaTHoro
COCTOsIHMS B Jipyroe. Bogopoanas cBsi3b.

Yucreie BemecTBa U cMecH. [loriaTre o cmecu BemecTB. [ OMOreHHbIe U reTe-
porennele cMecu. CocTaB cMmeceil: oObeMHass U MaccoBasi J10JIM KOMIIOHEHTOB
CMeCH, MaccoBast J10J1s pUMECeil.

Jucnepcubie cucreMmsl. [Tomitue o nucnepcHoit cucteme. [ucnepcHas daza u
nucriepcuonHasi cpena. Kiaccudukaimst nucnepcHslx cucteM. [lonstue o Koui-
JIOMJTHBIX CUCTEMaX.

TeopeTnaeckoe 00yueHne

JIabopaTopHbie padoOThI

[IpakTraeckue 3aBATHA
Ne 3 BajleHTHOCTE U CTENEHb OKUCIICHUS XUMHWYECKUX JJIEMEHTOB
No 4 Onpenenenre U XapakTEPUCTUKA BUIOB XUMHUECKUX CBS3Ei

CamocTosiTenpHast pabora 00ydaronmxcs

Tema 1.4

Bona.

PacTBOpbI. DnekTpomnu-
THYECKas IUCCOLMALMS

Conepxanrie yueOHOro MaTepuaia

Bona. PactBopbl. PacTBopenue. HachlnieHHbIe, HEHACHILECHHBIE, TIEPEHACBI-
LICHHbIE pacTBOpbl. MaccoBas J0Js1 paCTBOPEHHOI'O BEIIECTBA

Ve KTPOJMTHYE CKAsl TUCCOUMANUSA. DJICKTPOJIUTHl U HEAIEKTPOIUTHL. Me-
XaHM3MBI 3JIEKTPOIUTUYECKON AUCCOLMALIU.

CreneHb e KTPOJMTHYE CKOH Aucconuannu. OCHOBHbIE MOJIOXKEHUS TEO-
pUM  DIIEKTPOIUTUUECKOM JUCCOIMAIMK. KHCIOThI, OCHOBAHMS M COJIM Kak
AJIEKTPOJIUTHI.

Y cTHeIit orpoc

TeopeTrueckoe o0ydeHne

JIabopaTopHbie paboThI

[IpakTrueckoe 3anATHE
No5. Dnexrpomuruieckast AUCCOLMAIMS

CaMmocTosiTenpHast pabora 00ydaronmxcs

Tewma 1.5 Knaccuduka-
U1 HEOPraHMYECKUX
COCIUHEHNI U HMX CBOM-
cTBa

Coznepkaniie y4eOHOTO Marepuaa

Oxcuapl nux cpoiictBa. Coneodpa3zyromnme u HecoleoOpasyonme okcuasl. Oc-
HOBHBIC, aM(OTEpPHBIC 1 KUCIOTHbIE OKCHIBI. 3aBUCUMOCTH XapaKTepa OKCHIa OT
CTETIeHU OKUCIICHUST 00pa3yIoIIero ero MeTasia. XUMUIeCKHe CBOMCTBA OKCU-
noB. [TonyueHnne okcumoB

OcHoBanus 1 ux cBoicTBa. OCHOBaHMSA KaK JIEKTPOJIUTHI, UX KJIacCU(UKALMA
0 pa3JIMYHbIM TpM3HAKaM. XUMUYECKHUE CBOMCTBA OCHOBAHHMI B CBETE TCOPHHU

TecTupoBanue




ANEKTPOJIMTUYECKON JTUCCOIMali. Pa3iokeHne HepacTBOPUMBIX B BOZIE OCHO-
BaHuid. OCHOBHBIE CTIOCOOBI TIOMYYEHHUST OCHOBAHHI

KucoTsl 1 ux cBoiicTBa. KHUCIOTHI Kak 37€KTPOIUTHI, MX KJIACCUPUKAIWS IO
pa3IM4YHBIM IpU3HAKaM. XHMUYECKHE CBOMCTBA KHCJIOT B CBETE TEOPUH DJIEKTPO-
murraeckoil auccompaim. OcoOCHHOCTH B3aUMOJEHUCTBHS KOHIICHTPUPOBAHHOM
CEpHOI U a30THOM KHCIOT ¢ MeTaaMu. OCHOBHbIE CIIOCOOBI TIOMYYEeHUS KHCIIO-
THI.

Coym m ux cBoiicTBa. Comu Kak 3MeKTpoiuThl. Conmu cpeaHue, KUCIbIe U OCHOB-
Hble. XMMHYECKHA CBOWCTBA COJIEN B CBETE TEOPHU AIEKTPOIUTUYECKON JTUCCOLH-
arpu. CriocoObl noyuenust coneil. ['mapomms coneit

TeopeTrieckoe o0ydeHne

JIabopaTopHbie paboThI

[IpakTrueckue 3aHATHS

CamocTosiTenbHast pabora 00yJaronmxcst

Tema 1.6 Xumnueckue
peakimn

Conepxkanrie yaeOHOro MaTepuaa

Kaacendpukanua xumudecknx peakuuii. Peakimm coeuHeHUs1, pa3ioKeHUs,
3amerenws, oomerna. Kartamurnaeckuwe peakimm. OOpaTHMble UM HEOOpaTHUMBIC
peakimy. ['OMOreHHble W TE€TEpOreHHbIE PEAKIMH. OJK30TEPMHUYECKHE U SHIO-
TEPMHUYECKHE peaKiMu. TeroBoi A(QPEeKT XMMHUECKHX peakiwil. TepMOoXuMu-
YECKHE YpaBHEHUS.

OxkucauTe IbHO-BOCCTAHOBHUTEIbHbIEe peakuuu. CreneHs okuciaeHus. Okuc-
JUTENb U BOCCTaHOBJIEHWE. BoccraHoBUTENb M OKHCIIeHHWE. MeTof 3IeKTpOHHO-
ro Oajanca I COCTABIICHUS YPaBHEHUI OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKLMii.

Cxopocth xumMu4e ckuxX peakuuii. [IoHATHE 0 CKOPOCTU XUMUYECKHX PEaKLIMIL
3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEaKIMii OT Pa3MIHbIX (HaKTOPOB: MPUPO-
JIbl pearvpyrolux BEIIECTB, X KOHIECHTPAIMH, TEMIIEPATyphl, IOBEPXHOCTH CO-
MPUKOCHOBEHUsT U UCTIONb30BAHUSL KAaTaJM3aTOPOB.

O6parumocTh XUMHYECKHX peakuuii. O0paTumble U HeOOpaTUMbIE peak-
M. XUMHYECKOEe paBHOBECHE M CIIOCOOBI €ro CMELICHUS.

Y cTHeIit orpoc

TeopeTnueckoe oOyueHHe

JlaGopaTopHbie pabOTHI

[IpakTHyeckoe 3aHATHE
Ne 6 PaccTaHoBka KO3(h(HIME HTOB B XUMHYECCKUX PCAKIHIX.

CamocTosTenpHas paboTa 00 yJaronumxcs




Tema 1.7 MeTasmisl u Conepkanre yaeOHOro MaTepuasa 8
HEeMETaJlUTbI MeTamibl, ux kiaccupukammsi. OcoOCHHOCTH CTPOCHUS aTOMOB W KpPHCTaJI- TecTupoBanue
70B. Om3nueckre M XUMHUECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHYECKHUMA
pan HampspkeHuit MeTaiuoB. OOmme crocoObl noaydeHust MeTauioB. [loHsaTHe
0 METaJUTypPruM.
HemeTamibl. OcoO0eHHOCTH cTpoeHHsT aTOMOB. OKHUCIHTENbHbIE U BOCCTAHO-
BUTEJILHBIC CBOICTBA HEMETAJJIOB B 3aBUCHMOCTH OT HX MOJIOXKEHHS B DAY
ANIEKTPOOTPULIATETIHLHOCTH.
TeopeTnueckoe oOyueHre 8
JlaGopaTopHbie pabOTHI -
[TpakTuyeckue 3aHATUS
CamocTosiTenpHast pabora 00ydaronmxcs -
Paznen2. Opranumue- 14
CKasi XUMUsl
Tema 2.1 OcHoBHbIE Conepxanrie yueOHOro MaTepuaia 2
noHATust opranmiaeckoil | IlpeameT opranuyeckoid xumuu. [IprpomHbie, HCKYCCTBEHHBIE M CUHTETHY E- VY CTHBIH Ompoc
XAMUH W TEOPHS CTpOe- | CKME OpraHM4eckue BelecTBa. CpaBHEHHME OpPraHMYECKHMX BELIECTB C HEopra-
HUSL OPTaHUYECKUX CO- | HAYCCKUMH.
€ JIMHE HYiA BanenrHocTh. XUMHUECKOE CTPOCHME KaK MOPSAIOK COEJIMHEHWS] aTOMOB B MO-
JIEKYJIbI 110 BaJICHTHOCTH.
Teopusi cTpoeHusi oprannveckux coegunenuii A. M. Byraeposa. OcHoBHbIE
TOJIOKEHUSI TE€OpMM XUMHMYECKOro cTpoeHusa. M3omepus U m3omepbl. XuMude-
CKre (opMyJbl U MOJIENIM MOJIEKYJ B OPraHM4E€CKOW XUMHMHL.
Kaaccupukanus opranmyeckux BemecTB. Kraccupukaips BemecTB Mo
CTPOCHHUIO YIJIEPOJTHOTO CKeJleTa M HAJIWYMIO (PYHKIMOHAJIBHBIX Tpymn ['omo-
noru ¥ romonorus. Hauana Homenknatypsl [UPAC.
Knaccudpukanusa peakumii B opranumye cko xumumn. Peakimm npucoenu-
HEeHUs (TMIPHUPOBAHMS, TaJIOT€HUPOBAHUS, TWIPOrajOreHUpOBaHMs, THApaTa-
n). Peakimm ormiemwieHust  (AeTUIPUPOBaHMS, AETHIPOrajaore HIpOBaHKS,
nerunpatamym). Peakimm 3amenieHus. Peakimm m3omeprsaimm.
TeopeTnueckoe oOydeHue 2

JlaGopaTopHbie pabOTHI

HpaKTI/I‘leCKI/Ie 3aHATHA

CamocTosiTenbpHast pabora 00yJaroumxcs




Tema 2.2 YrieBogopo-
JIbI ¥ X TIPUPOTHBIC
ACTOYHUKHU

Conepxanrie yueOHOro MaTepuaia

AJkaHbl. AJIKaHbl: TOMOJIOTUYECKHUN PAJl, U30MEPUsI U HOMEHKJIATypa ajKaHOB.
XuMUYecKue CBOICTBa ajlkaHOB (MeTaHa, 3TaHa): TOpeHUe, 3aMelleHHe, Pa3io-
KEeHHe, neruapupoBane. [IpruMeHeHre ajKaHOB Ha OCHOBE CBOICTB.

AJIKeHbl. DTWICH, €T0 MOMydeHHe (AeTWIPUPOBAHMEM STaHa, JETIONNMepU3ali-
el mommTWieHa). ['oMoJormdeckuii psia, W30MEpHs, HOMEHKJIATypa ajKeHOB.
XuMUUeCKUe CBOMCTBA ATINICHA: TOPEHHE, KaUYeCTBEHHBIE peakimu (obeciBedu-
BaHHe OpPOMHOW BOABI M PACTBOpa MEepMaHraHaTa Kalus), TUApATalys, MOJIuMe-
pmamws. [IpuMeHeHre 3TwieHa Ha OCHOBE CBOWMCTB.

Juennl n kaydyku. [loHaTHE 0 AMEHAaX KaK YIIeBOAOPOAAX C ABYMsI IBOMHBIMU
cBs3saMu. ComnpspkeHHbIE JUEHbl. XUMUYECKHe CBoiicTBa OyranueHa-1,3 u m3o-
npeHa: oOecuBeuYrBaHHe OpPOMHOM BOABI M MONMMMEpM3aIMs B Kaydyku. Haty-
paJIbHBIA U CUHTETHYECKUE Kay4yyku. Pesuna.

AJKuHBI. AneTwieH. XUMHYECKHUE CBOWCTBA alleTWIEHA: FOpPEeHHe, oOecBeY u-
BaHWEe OPOMHOHM BOABI, NPUCOEIMHEHHI XJIOpOBOAOpoAa U ruapaTaims. [Ipume-
HEHHE alleTWICHa Ha OCHOBE CBOWCTB. MexXKiiaccoBasi M30Mepus C ajKajJueHa-
M.

Apenbl. benzon. Xumuueckue cBOMCTBa O€H30/a: TOPEHHE, PEaKIU 3aMelle-
HUs  (TaloreHMpoBaHWe, HUTpoBaHue). [lpuMmeHenme OeH307a HAa  OCHOBE
CBOJCTB.

IIpupoaHble MCTOYHUKHU YriaeBoAOpoaAoB. [IpupoaHslii ra3: coctas, MprUMeHe-
Hue B kadecTBe TomwmBa. Hedrs. CocraB u nepepaborka vedru. Ileperonka
Hedtu. Hedrenpomykrol.

VYcTHbi onpoc

Teopernueckoe oOyueHue

JlabopaTopHbie paboThI

HpaKTI/I‘ICCKI/Ie 3aHATHA

CaMmocTosiTenpHast pabora 00ydaronmxcs

Tema 2.3 Kucnopoaco-
JeprKalie OpraHude-
CKHE COETMHEHUS

Conepxanrie yueOHOro MaTepuaa

Cnuprsl. [lonydenue 3raHona OpoKEHHEM IJIIOKO3bI M THApaTalied 3TWIeHA.
['mnpokcwibHasg Tpymma Kak (yHKIpoHaibHas. [loHATHE O TpeneNbHBIX OIHO-
ATOMHBIX CIMPTaX. XUMHYECKHE CBOWCTBA 3TAHOJA: B3aUMOJECICTBUE C HATPU-
€M, 00pa3oBaHME TPOCTHIX U CJIOKHBIX A(PUPOB, OKUCIICHUE B aibaerun. I[lpume-
HEHUE 3TaHOJA HAa OCHOBE CBOMCTB. AJIKOTOJM3M, €r0 TOCJIEACTBUA AJI1 Opra-
HU3Ma 4eJioBeKa M mpenymnpexaeHue. [JmieprH Kak MpeJCcTaBUTEIb MHOIO-
aTOMHbBIX crmpToB. KauecTBeHHast peakuys Ha MHOroaTomHsle crmprhl. [Ipume-

VY cTHbIit onpoc
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HEHME TIIMLEpPHHA.
®enosn. Omuyeckre U XUMHYECKHE CBOicTBa (heHona. B3ammuoe BimsHuEe
aTOMOB B MOJIEKYyJe (peHOsIa: B3aUMOJEHUCTBUE C TUIPOKCHUIOM HATpHS U a30T-
HOM KucnoTol. [IpumeHenue (eHonma Ha OCHOBE CBOWCTB.

Aabaeruabl. [lonsatue o0 anpaerunax. AJbAETUIHAS Tpymmna Kak (QyHKIMO-
HasbHasA. PopMalbaery U €ro CBOMCTBA: OKUCJICHHE B COOTBETCTBYIOIIYIO KHC-
JIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIMA crmpT. [lomydyeHue asbaeruaoB
OKHCJIEHHEM COOTBETCTBYIOUMX crmpToB. [Ipumenenue Qopmaibaeruaa Ha oc-
HOBE €T0 CBOICTB.

Kap6onoBbie kuciaotThl. [lonatrne o kapOOHOBBIX KucioTax. KapOokcwibHas
rpymma Kak (yHKIMOHAJbHAs. ['OMONOrHMYecKHil psii NpeaebHBIX OIHOOCHOB-
HbIX KapOOHOBBIX KMCJIOT. IToiyueHne kapOOHOBBIX KHCIJIOT OKHMCIICHHMEM allbje-
TUI0B. XUMHUECKHE CBOMCTBA YKCYCHOW KHCIIOTBI: OOIIME CBOWCTBA C MHHE-
panmbHBIMU KHUCJIOTaMHM M peakims sTepudukaimu. lIpumeHeHHe yKCyCHOM Kuc-
JIOTHl HA OCHOBE CBOMCTB. BhIcIINE >KUpHBIE KHCJIOTHI Ha MpUMeEpe MaJbMUTHUHO-
BOM U CTEAPHUHOBOM.

Caoskubie 3pupbl 1 xupbl. [Tomydenre clIoXHBIX 2PUPOB peakimeit srepudu-
kamy. CriokHple d(UpPBI B TPUPOJIC, WX 3HauCHWE. [[pUMEHEHHe CIIOKHBIX d(u-
POB Ha OCHOBE CBOWCTB.

Kuper kak cnoxaeie dupel. Knaccudukammst xupoB. XuUMHUIECKHE CBOWCTBA
JKUPOB: THIPONM3 W THAPUPOBAHME >KUIKHUX >KUpOB. [IpuMeHeHue >KMpoB Ha OC-
HOBE CBOMCTB. MbLia.

YraeBoabl. YIIIeBOAbI, UX KIacCUPUKAIMA: MOHOCAXapuabl (IIIHOK03a, (QPYKTO-
3a), Aucaxapuisl (caxapo3a) U nonmMcaxapuiabl (Kpaxmaln U HeJUIIo3a).

['moko3a — BemECTBO ¢ JABOWCTBEHHON (DYHKIMEN — aibIeTUIOCTIHPT. XUMHU-
YEeCKHe CBOWCTBA TIIIOKO3BI: OKHCJICHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTaHOBJIE-
HHUE B copbur, crmproBoe OpokeHue. I[IpumeHeHHMe TIFOKO3BI HAa OCHOBE
CBOMCTB. 3Ha4E€HHE YIJIEBOIOB B >KMBOM NPUPOZE U XKM3HU uyesioBeka. [loniaTue o
peaKIMsIX TOJMMKOHASHCAIMM W TUIPONM3a Ha TMpUMEpe B3aUMOIPEBpAIICHHIL:
IJIFOKO3a MOJIHMCAXapHIl.

TeopeTnueckoe oOyueHue

JlaGopaTopHbie pabOTHI

[IpakTraeckue 3aBATHA

CamocrosTenbHas pabora 00y4aronuxcst

Tema 2.4 Azorconep-

Conepxanrie yaeOHOro MaTepraa
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JKalllie OpraHudeCcKue Amunbl. [lomitre 00 amuHax. AnmpaTHdecKre aMHHBI, UX KIaCCHPUKAIMS U
coenuHerms. [lomime- HOMEHKJIaTypa. AHWIMH KaK OpraHMueckoe ocHoBaHue. [lomydenue aHwimHa

pbl

w3 HuTpoOeH3ona. [IpuMeHeHne aHWIMHA HAa OCHOBE CBOWCTB.

AMMHOKHUCJIOTHI. AMHUHOKUCIIOTHl Kak aM(OTepHble JUPYHKIMOHAIBHBIE Op-
TFaHAYECKHUE COEJMHEHMS. XUMUYECKHME CBOMCTBA aMHWHOKHCIIOT: B3aUMOJE it
CTBHE C IIEJIOYAaMHM, KUCJIO- TaMU U JAPYr C ApyroM (peakiys MOJMKOHIEHCA-
). [lenrunHas cBsi3p u nosmnenTuabl. [IpriMeHeHne aMHUHOKUCIIOT HA OCHO-
BE CBOWCTB.

Beaxu. IlepBuuHas, BTOpUYHAs, TPEeTUUHAS CTPYKTYphbl O€JKOB. XUMHUECKHE
CBOMCTBa OEJIKOB: TOPEHHE, JCHATYpAIys, TWIPOJIN3, IBETHhIC peakimu. buo-
Jorndeckre (PyHKIMHA OEJIKOB.

IMommepsol. benku u nomicaxapunbl kak ovononmuMepsl. [lnactmaccst. Ilomy-
YCHUE TIOJIMMEPOB pEaKIMEd NOMMMEpU3alMd M TMOJMKOHIEHCAalmu. Tepmo-
IUJACTUYHBIE M TEpMOpEaKTHBHbIE IUIacTMacchl. [IpeacraBurenn miacTmacc.
Bonokna, nx xnaccudukaims. [lomydenve BomokoH. OTlenbHbIE MpeCTaBU-
TEJIM XUMUYECKHUX BOJIOKOH

VY cTHbIi onpoc

TeopeTnuaeckoe 00yueHne

JIabopaTopHbie paboThI

[IpakTrdeckue 3aBITHs

CamocTosTesnpHast pabora 00yJaronmxcs

JudbdepeHupoBaHHbI it

3a4eT

Ilepedyenb BonpocoB K auddepe HIUPOBAHHOMY 3a4e Ty

1. Ilpenmer u 3amaum xumuu. HaydHble MeTOJbI NO3HAHKS BEIIECTB M XUMMUECKUX sABJICHUH. Posb skcne-
pUMEHTa U TEOPUU B XUMHHL.

2. OCHOBHbIE TOHATHUS XMMHUU: XUMHYECKHH SJIEMEHT, aTOM, MOJIEKYJa, BELECTBO, aJUIOTPOIHS.

3. OcCHOBHbIE 3aKOHbl XMMMH: 3aKOH IOCTOSTHCTBAa COCTaBa BEILECTBA, 3aKOH ABOIaJipo, 3aKOH COXPAHEHHS
MaccChl BEIIECTBa, neproandeckuil 3axon /.M. Menneneena.

4. Crpoenue Ilepuoamieckoil cuctembl xummdeckux snemeHTroB JI.M. MenneneeBa, 3aKOHOMEPHOCTH M3-
MEHEHUsI CBOWCTB B CUCTEME U €€ 3HAUCHUE.

5. Crpoenue aToma XxuMH4eckoro sneMeHra. llpuBectu mpumep Ha snemenrax 1-3 mepuoga [1CXD J1.1.
Mewnneneesna.

6. CocrtaB m cTpoeHHe BemecTBa. Xumudeckas (opmyna. OTHOCUTEIbHAS aTOMHAS U MOJICKYJISIpHAST Ma C-

ca. MaccoBasi J1oJs 2IEMEHTa B XMMUYECKOM COCJMHEHUH. BBIYUCIUTH MacCOBYIO JIOJIO JJIIEMEHTOB B
coeuHeHNU (110 BHIOOPY TMPETOaBaTEs).
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10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

22.

23.

Tumnel XUMUYECKOM CBSI3M: HMOHHAs, KOBAJICHTHAsl, METaJUIMUeCcKasi, BOJOPO/IHAS; MeXaHW3M 00pa3oBa-
HUSI, CBOMCTBA BEILECTB C pa3MYHBIMHM XUMUYECKUMHU CBsI3IMU. [IpuBecTu npuMep cxembl 00pa30BaHUs
Ka)KI0r0 THIA CBS3U.

JlicriepcHbIe CHCTEMBI: COCTaB, KIIACCUPHKAIHM, TPHIMEPHI BEIIECTB, CBOMCTBA BEUIECTB.

Uuctele BemecTBa M cMecH. Buapl cMeceid, X 3HaYeHHe. BhIUMCINTHE MAcCOBBIE 10 KOMIIOHEHTOB
BEIIIECTB B CMECH (TI0 BHIOOPY MpernoaBaTeis).

OCHOBHBIC TOJIOKEHUSI TEOPHH AJICKTPOJMTUUECKON AUCCOIMAImH, (POPMYIMPOBKA M MX CYIIHOCTH. 3a-
MHCaTh YpaBHEHHE B MOHHOM Buje (TI0 BEIOOPY MperojaBaTeis).

Kucnorsl B cBeTe TeopuH 3IEKTPOIMTHIECKON JUCCOIMALMM: MOHATUE «KUCIIOThI», X CBOMCTBA U 3Ha-
YyeHue. 3anMcaTh YpaBHEHUS] PEaKLMii B MIOHHOM BHJIE, TIOJTBEP)KIAIOIIME CBOMCTBA KHUCJIOT.

OcHOBaHUSI B CBETE TEOPUU SNIEKTPOIUTHMUECKON JIUCCOLMAIMK: TMOHATHE «OCHOBAHMS», X CBOWCTBA U
3HaY€HUE. 3alicaTh YPaBHEHUsSI PEAKLMii B HIOHHOM BUJI€, OATBEP/KIAAOIIME CBOMCTBA OCHOBAHUIA
Com B CBETE TEOPUM AIICKTPOIUTHUECKOM JUCCOLMALMU: TIOHATHE «COIM», MX CBOKMCTBAa W 3HAYCHHE.
3anvcaTh ypaBHEHUs] peaklMii B MIOHHOM BHJI€, IOATBEP)KAAIOIIME CBOMCTBA CONeil.

OKcuabl B CBETE TEOPUM ANEKTPOIIMTHUIECKON JUCCOLMAIMU: MOHATHE «OKCUIbD», UX CBOMCTBA M 3Haye-
HUe. 3amicaTh ypaBHEHMSI PEaKIMii B MIOHHOM BHJI€, TIOATBEPKIAIOLIME CBOMCTBA OKCHIIOB.
Knaccudukammm XuMUUEeCKUX peakiyif: Mo KOJIMYECTBY M COCTABY PEareHTOB W MPOAYKTOB PEaKIMH, 1O
M3MEHEHHIO CTETICHH OKHCJICHUSI, TI0 TEIUIOBOMY A((eKTy, Mo HAIMYUIO KaTaauzaTopa, 1o (a3oBOMY CO-
cTosiHMIO | T.7. [IprBecTH npuMephl ypaBHEHUM PEaKIMi K Ka)IOH KIacCUPUKATHL

CkopocTh XuMHYECKOW peakimy. DakTopbl, BIAUIIONE HA CKOPOCTh XMUMHUYECKOM PEaKIMH. XHUMUYe-
CKOE paBHOBECHE M CIIOCOOBI ero cMmemeHusa. [lpuBectu mpuMep CrocoOOB CMEIIEHUSI XMMUYECKOIO
paBHOBECHsl Ha peaKlMM CUHTE3a aMMHUAKa.

Mertambl: nonoxkenne B [ICXD .M. MenneneeBa, cTpoeHue atroMa, QM3MYECKHE M XUMHYECKHE CBOM-
cTBa, mpuMeHeHue. [IpuBecTu mpuMepbl XUMHYECKHX PEaKlii METaUIOB Ha KOHKPETHBIX MpHMepax
(ypaBHEeHMs 3ammcaTh B MOJICKYJSIPHOM M MOHHOM BHIIE).

Bakneiiime MeTasulbl NPOMBILUIEHHOCTH: CBOWCTBA, MX NMpuMeHeHue. CIUlaBbl: BHABI, X NPUMEHEHHE.
Crioco0bI TOMY4YeHUsT METAJUIOB: OOIIFe JTaIlbl MPOU3BOCTBA, BHIBI METALIYPrUU C MPUMEPaMU.
Koppo3uss MeTaios: NOHATHE, BUIBI KOPPO3UM U CTIOCOOBI 3aLIUTHI OT KOPPO3HH.

Hemeramms: nonoxkenrie B [ICXD J[.U. MenneneeBa, cTpoeHue aTtoMa, (QBUUECKHE U XUMUYECKHE
CBONCTBa, mpuMeHeHue. [IpuBecTH mpuMepbl XMMUYECKUX PEAKUMd HEMETAJUIOB Ha KOHKPETHBIX TpH-
Mepax (ypaBHEHUs 3amMcaTh B MOJEKYJISIPDHOM M MOHHOM BHIE).

Teopust cTpoeHust opraHmdeckux coenvHeHnii A.M. BytiepoBa: NpeanochUlKd CO3HaHUs, TMOJOKEHUS
TEOpUM U MX MOSCHEHUE C MPUMEpPaMH, €€ 3HAUEHHE JJI Pa3BUTHSI XUMUH.

AJIKaHBI: COCTaB, CTPOCHHE, M30MEpHs, HOMEHKJIaTypa, (M3MIECKUe M XUMHUYECKHEe CBOWCTBA, CIIOCOOBI
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24,

25.

26.

27.

28.

29.

30.

NOJTy4eHUe, MPUMEHEHHE.
AJKeHbl M aJIKUHBI: COCTaB, CTPOCHUE, M30MEpHs, HOMEHKIAaTypa, QM3NIecKre U XUMUYECKHEe CBOMCTBA,
CHIOCOOBI TIOJyYEHHE, TPHMEHEHHE.

AJKaTueHpl W apeHbl: COCTaB, CTPOCHHE, M30MEPHUs, HOMEHKIATYypa, (PM3MUECKHe U XUMHYECKHE CBOM-
CTBA, CIIOCOOBI MOTyYEeHUE, MPUMEHEHHE.

CrmpThl: COCTaB, CTPOCHHE, M30MEpHs, HOMEHKIATypa, (PM3HMUecKue U XUMUYECKHEe CBOMCTBA, CTIOCOOBI
TOJTy4€HUE, TPUMEHEHHUE.

KapOoHoBble KHCIOTBHI: COCTaB, CTPOCHUE, M30MEPHsi, HOMEHKIATYpa, QI3UYEeCKUe U XUMHYECKUE CBOII-
CTBa, CHIOCOOBI NOJTy4€HUE, MPUMEHEHHUE.

VYTIIIeBonbI: COCTaB, CTPOCHHUE, M30MEPHs, HOMEHKIATYpa, (PU3NYECKHe U XUMHUYECKHUE CBOICTBA, CIIOCO-
OBl MONTy4YEeHUE, TPUMEHEHIE.

A3oTconepkalyie OpraHMueCKWe COENUHEHUS — AaMUHBI, aMHUHOKHCJIOTHI, OEJIKM: COCTaB, CTPOCHHUE,
m3oMepHsi, HOMEHKJIATypa, (PU3MIECKre U XUMUYECKHEe CBOMCTBA, CIIOCOOBI TOMyUeHHUE, MPHMEHEHHUE.
[Inactmaccel. [lonmydyenre MmoavMMeEpoB peakuyed MOJMMEPH3ALMM U TMOJMMKOHACHCAIMHU. TepmoracTid-
HbI€ U TEPMOpPEAKTHUBHbIE IIacTMacChl. OCHOBHBIE MPEACTABUTENN TUIACTMACC.

Bcero

56/56*
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3.1 Tpebosanus k MamepuaibHoO-mMexXHUYECKOMY 0becneyeHuIo
Peammnammst Y]] TpeOyeT Hammaws:
[Tomemienne -45. KaOGuHeT ecTeCTBEHHOHAYYHBIX TUCLMIUIMH [IJIsI MPOBEICHHS MPAKTHIECKUX
3aHATHI, JIMCLIMTUTAHAPHOM, M E K UC IATUTMHAPHON u MOJTYJIbHOM TOATOTOBKHU.
Aynuropus YKOMIUICKTOBaHA Y4YE€HHMYECKOW MeOenbio u Jockod. KommbroTep, CTOl ¢ pakoBU-
Hoil. CreHn «llepuogmueckass cuctema xumuueckux snemenroB JI.M. MenneneeBa». CreHn
«PacTBOPUMOCTH KHCJIOT, OCHOBAaHUI, COJNIE B BOJE U cpena pacTBopoBy». CTeHn «DJIEKTPOXHU-
MHYECKU psAn HampsokeHust meTtaiuioBy. CteHn «KoHcTaHThl nuccoimarmy kuchot». Crenn
«Konctanrsl auccommaimu ocHoBanmi». CteHn «Kapra mwupa". Komtekimst meramioB. Komek-
st «Hedrs u ee mpomgykrey. Komnexims «Munepansl u ynooperwss». Komnexims «KameHHbIi
yromby. Komnekmus «Amomunminy [mo6yc 3emmu gmmdeckuii (9mr). MynbTumeuiiHoe 000-
PYyZAOBaHKE: TPOCKTOP, IKpaH, KOMIbIOTep (2 ImT).
[Tomemenne -24. bubimoreka, YWTANbHBIA 3all C 30HOM MJII CAaMOCTOSTENHLHOM pPaOOTHI.
Aynuropus YKOMIUIEKTOBaHa ydeHmdeckoil Mebensto. Kommeioreps! (3 mr) ¢ goctynoM B MH-
tepuet, DMUOC, DBC. IIpunrep.

3.2. Yuebno-memoouuecxkoe u ungpopmayuonnoe obecnevenue
[lepeueHb peKOMEHIYEMbIX YICOHBIX M3/aHHUIA:

e (OCHOBHbBIE HCTOYHHUKH:
1. Pymsuruc, I'. E. Xumua. 10 wiacc. baszoseiil ypoBens : yueOnuk / I'. E. Pymsuruc, @. T.
@®enpaman. - 9-¢ ma. - Mocksa : UsnatensctBo "TIpocBemenue", 2022. - 224 c. - ISBN 978-5-
09-099536-8. - Tekct : anexrponnsiit. - URL: https://znanium.com/catalog/product/2090093
2. Pymsuruc, I'. E. Xumua. 11 xmacc. Basoswiil ypoBens : yueOnuk / I'. E. Pymsuruc, &. T.
denmpaMan. - 9-¢ m3n. - Mocksa : U3narensctBo "[Ipocsemenue”, 2022. - 224 ¢. - ISBN 978-5-
09-099537-5. - Tekcr : anekrponnbiit. - URL: https://znanium.com/catalog/product/2090096
JlonomHUTEeIbHBIE MCTOYHUKH:
1. AndunorenoBa U.B. Xumus. bazoslit ypoBens: 10—11 kmaccel : yue6nuk nist coo / M. B.
AnduHoreHoBa, A. B. ba6kos, B. A. TlomkoB. - 2-e m3a. ; ucnop. u gom. - Mocksa : HOpaifr,
2023. - 290 c. - (O6meobpa3zoBaTebhbii k). - URL: https://urait.ru/bcode/530422.
[Tepronnueckue M3IaHus:
1. Becrauk MockoBckoro yamBepcurera. Cepms 2. Xumms : Hayd. xypHain / MI'Y. - Mocksa,
2019-2023. - Boexogur 1 paz B 2 wMecsma. - OcuoBan B 1946 r. - URL
https:/dlib.eastview.com/browse/publication/9065.
2. Biomedical chemistry: research and methods / HayuHo-ucciemoBaTebCKuii HHCTHTYT OHO-
MeaummHCcKor xumun M. B.H. OpexoBmaa (Mocksa). - Mocksa, 2018-2023. - Berxonur 4 pasa
B rox. - M3naercs ¢ 2018 r. - URL : https:/elibrary.ru/contents.asp?id=37184224.
3. Universum: Xumust u buonoruss / OOO MexayHapoIHbIii LIEHTP HAYKH W OOpa3oBaHUs. -
Mocksa, 2013-2023. - Wzmaercs c¢ 2013 r. - Bexogur 12 pa3 B rtom. - URL
https://elibrary.ru/contents.asp?id=36852571.
4. VYcrnexu coBpemenHoro ectectBozHanmsi / OO0 "U3matenbckuii lom "Axkanemus EctectBo-
sHanms". - Ilemsa, 2002-2023. - Usmaercs c¢ 2001 r. - Bwixomur 12 pa3 B rog. - URL :
https://elibrary.ru/contents.asp?id=37033328.
5. Yenexu B XUMUM U XUMHYECKOM TEXHOJOTMH / PoccHiiCKHMil XMMUKO-TEXHOTOIMUECKHI yHH-
BepcureT uM. JI. . Menneneesa. - Mockga, 1999-2023. - U3gaercs ¢ 1999 r. - Beixogur 12 pa3
B rox. - URL : https://elibrary.ru/contents.asp?

e VYyeOHO-METOANYECKUE:
1. CaBenko D. ®. Meroauueckue yKa3aHHS 10 BBIMOJIHCHUIO TPAKTUUECKUX PabOT 00yuaro-
UMXCA MO AUCIMIUIMHE «XuMush» s creimaibHocTeil: 15.02.16 TexHonmorus MammHOCTpoOe-
Hus; 15.02.12 MoHTax, TeXHHYecKoe OOCITyKMBaHHE M PEMOHT IMPOMBIIIIEHHOr0 000pyaoBa-
must (o orpacisim); 09.02.07 MudopmarmonHeie cucTeMbl W TporpammupoBanue; 22.02.06
Crapounoe mpom3BoncTBO; 22.02.03 JlureiiHoe NPOM3BOACTBO YEPHBIX M IBETHHIX METAJIOB;
23.02.07 Texaumaeckoe OOCTY)XKMBaHHE M PEMOHT JIBHUraTeJieH, CUCTEM W arperaToB aBTOMOO H-
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neit; 27.02.07 YnpaBieHre Ka4ueCTBOM TPOMYKIMH, TIPOIECCOB M YCIyT (o otpacisam); 25.02.08
Okcmnyataiys O0eCTWIOTHRIX aBHAIMOHHBIX cucTeM / D.®D. CaBenko ; Yiul'Y, ABToMEX. TEXHU-

KyM. - 2023. - Heomny6mmkoBaHHbII pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/14899.

CornacoBaHo:
"1, GubsHoTeKaph / lessixoBa 1.H. | Zzecceeev| | 23.05.2023
JIOJKHOCTH COTpy IHMKA Hay YHOH OMOJIMOTEKH DO

TOANNCH naTa
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e lnpopMalMoHHbIE CIPaBOYHBIE CUCTEMBI COBPEMEHHBIX HH(POPMAIMOHHO- KOMM YHHKALM-
OHHBIX TEXHOJIOTHIL:

1. DeKTPOHHO-OUOJIMOTEUHbIE CHUCTEMBI:
1.1. Tludposoii obpazoBatenbHbli pecypc IPRsmart : anextpoHHO-OMONHOTEYHAS cHcTeMa : calT /
OOO Kowmmanus «Ai Ilu Ap Memumay». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexum gocTyna: mjis 3aperucTpup. MoJjib3oBatenel. - TEeKCT : 3MeKTPOHHBIM.
1.2. O6pazosatenbhas wiathopma FOPAMT : oGpasoBatenbHBIA pecypc, SIEKTPOHHAS OHONHOTEKa
caiir / OO0 Dnextponnoe m3aatensctso «FOPAMTY». — Mocksa, [2023]. - URL: https://urait.ru. —
Pexxum pgoctyna: msis 3aperucTpup. IMOJb30BaTeNed. - TEeKCT : 3IEeKTPOHHBIM.
1.3. ba3a nmansbIX «OnekTpoHHas OubmMoTeka TexHmdeckoro BY3a (OBC «KoHcynmbTaHT cTymeHTa»)
. DIIEKTPOHHO-OMOmMoTeuHast cuctema : caiit / OOO «Ilomurexpecype». — Mocksa, [2023]. — URL:
https://www .studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocTyma: ajs 3aperucTIpup. MoJb30BaTeNieH. —
TeKCT : 3IIEeKTPOHHBI.
1.4. KoHcynbranT Bpaya. OJIEKTpOHHAs MeEIWIMHCKas Oubnuorteka : 6a3za nmamHbiXx : caidt / OOO
«Bplcimas 1mIKONa OpraHM3alMyl W YNpPaBJICHHUS 3paBOOXpaHeHHEM-KOMIUIEKCHBIA MEUIMHC KU
KoHcanmuHry. — Mocksa, [2023]. — URL: https//www.rosmedlib.ru. — Pexwum moctyma: mis 3aperu-
CTpHp. moJyib3oBatesie. — TeKCT : 3NEeKTPOHHBI.
1.5. Bompmas menmmHCKas OMONMMOTeKa : 3IEKTPOHHO-OMOIMoTeuHass cuctema : caiir / OO0 «by-
kam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mpoctyna: s 3aperu-
CTpHp. MOJIb30BaTeNicl. — TEKCT : 3MEKTPOHHBIIL.
1.6. OBC Jlawp : anekIpoHHO-OMONMMOTeUHass cuctema : cair / OOO BBC «Jlampy. — CaHkKT-
IMetepOypr, [2023]. — URL: https:/e.lanbook.com. — Pexum noctyma: s 3aperucTpup. MOJIb30Ba-
Tened. — TeKCT : PNEeKTPOHHBIM.
1.7. OBC Znanium.com : 3yeKTpoHHO-OubHoTeuHast cuctema : caiit / OO0 «3HaHuym». - MOCKBa,
[2023]. - URL: http://znanium.com . — Pexum gocTyma : Ui 3aperucTpyp. Moyib3oBartelneid. - TekcT
: AIICKTPOHHBIM.
2. Koncympranrllmoc [DnexTponHblii pecype]: crnpaBounas npaBoBast cuctema. / OO0 «Kow-
cynbtant [Lmocy - DnexrpoH. naH. - MockBa : Koncynsranrllmoc, [2023].
3. ba3bl JaHHBIX MEPHOMYECKUX H3IaHUIM:
3.1. eLIBRARY.RU: Hayunas snexkrponHasi Oubmorexa : caiir / OOO «Haydnast DneKTpoHHas
bubmrorexka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum mpoctyma : mist aBTOpHS.
nosib3oBareseil. — TeKCT : AeKTPOHHBIN
3.2. DnektponHas OwoOymoreka «M3marenbckoro aoma «IpedennnkoB» (Grebinnikon) : amek-
tTponHasi 6uosmoreka / OO0 U]l «I'pebennnkoB». — Mocksa, [2023]. — URL.: https://id2.action-
media.ru/Personal/Products. — Peskum mocTyma : st aBTOpH3. Tob30BaTeNeil. — TeKCT : aek-
TPOHHBIN.
4. depepanpHas TocyaapcTBeHHas uH(opMaimonHasi cuctema «HarmoHanbHasi dIe KTPOHHAS
Ooubnmoreka» : 3MeKTpoHHas OuOimoreka : cair / ®I'BY PI'b. — Mockga, [2023]. — URL:
https://m0.pd. — Pexxum goctyma : nis monb3oBaTelielt HAydHOW OMOMMOTEKH. — TEeKCT : ANek-
TPOHHBIHN.
5. Poccwuiickoe oOpasoBanme : ¢ eaepanbhpiii mopran/ yupemutenb OI'AY « DUITO». — URL: http://www.edu.ru. —
TekcT : 37IeKTpOHHBIH.
6. DnektpoHHas Oubmoreunas cuctema Yal 'Y : Moy «DnektponHas oubmotekay ABUC Mera-ITPO / OO0
«Jlata Dkcnpecey». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pesxum noctyna : yist mojib30BaTenei HayuHou 6u6-
JMOTEKHU. — TEeKCT: 37IEKTPOHHBIH.

e IIporpammMmHOe obecrneueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoiiOduc CraHmap THbI»

CormacoBaHo:

|
Benyumii umkeHe / Hi%)eHKo 10.B. / v | 23.05.2023

JlomkHocTh coTpy tuuka Y UTuT TOJITHC b jara
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3.3. Cneyuanvuvie ycrosus ons ooyuarowuxcs ¢ OB3

B cnyyae HeobxomuMocTu, oOydaromMMcCsl W3 YHCIIA JIMIl C OTPaHWYECHHBIMH BO3MOXKHOCTSIMU
31I0pOBBs (TI0 3asIBJICHUIO O0YYAIOIIETOCs) MOTYT TPeAiaraThCsl OHA U3 CJICTYIONIMX BapHAHTOB
BOCTIpHAITHS MHGOPMAIMHA C YYE€TOM HMX MHIMBUIYAJIbHBIX TICHXO(PM3NUECKUX OCOOCHHOCTEH:

— I JIMI C HAPYIICHWSIMH 3PCHUS: B TIeUaTHOM (opMe yBEIMUEHHBIM MIpUGTOM; B (pop-
M€ DJIEKTPOHHOTO JOKyMeHTa,; B ¢GopMme ayauodaitia (riepeBoj ydeOHbIX MaTepualioB B
aynvodopmar); B medyaTHOM GopMme Ha si3blke bpaiins; MHIMBHIyallbHbIE KOHCYJIBTAIMA C TIPU-
BJICYEHHEM THUQIIOCYPAONCPEBOIYNKA; HHAMBHAYAIbHbIC 3a/JaHHSI M KOHCYIIbTAIWM.

— JUIS JIMI C HAPYIICHWSIMHU CJIyXa: B MedaTHou dopMme; B GopMe 3IEKTPOHHOTO JTOKyME H-
Ta; BUICOMATEpHANbl C CyOTUTpaMM; MHIVBHAYaJbHbIE KOHCYIbTAIMH C TPUBICUCHUEM CYPHO-
TIepeBOIYMKA; UHAVBUIYAJIbHbIC 3aJaHUsI U KOHCYJbTALMIL

— JUIS JIMI C HAPYIICHUSIMU OIOPHO-IBUTAaTENHHOIO armapara: B meyatHou ¢gopme; B dop-
M€ 3JIEKTPOHHOTO JOKyMeHTa; B ¢opMe aynuodaiiia; MHIUBHAYaJIbHbIC 3aJaHUs U KOHCYJbTa-
101718

- B Clydae HEOOXONMMOCTH WCTIONb30BaHWS B  Y4eOHOM TIpoliecce€  4YacTHd-
HO/MCKITFOUMTENIHHO JMCTAHIMOHHBIX ~O00pa30BAaTENIbHBIX TEXHOJIOTWH, OpraHmsaiys padoThl
IIIC ¢ obyuaroummucs ¢ OB3 u uHBanumaMu npeaycMaTpUBaeTCs B AIEKTPOHHON MH(POPM a-
LIMOHHO-00pa30BaTEIbHOM cpelie ¢ y4ETOM HX HHIMBHUIYaJbHBIX TNCUXO(PU3MUECKHX OCOOEHHO-
CTeH.

dopma A c1p. 18 u3 22



4. CAMOCTOSATEJBHAS PABOTA OBYYAIOILIIUXCS
Conepxanrie, TpeOOBaHUs, YCJIOBHS M TOPAJOK OpraHM3alliM CaMOCTOSATENBHOM paboThI
oOydarommxcsi ¢ yueToM (GopMbl 0Oy4eHUsI ONpeNIeAIOTCs B cOoTBeTCTBUM C «[lomoxenneM 00
OpraHM3aIMA CAMOCTOSITENILHOM PabOTHl O0YYAIOUIMXCSA», YTBEP)KIACHHBIM YUYEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019r.).
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5. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHUA Y]

Kourponb u oneHka pe3ynbTaToB ocBoeHus Y I oCylIecTBISETCsS MpemnojiaBaTesieM B Mpo-
Hecce MpOBE/ICHHS MPAKTHMUECKUX 3aHATUN U TaOOpaTOpHBIX paboT, TECTUPOBAHUS, a TaKKE BbI-
TIOJTHEHUS OOYYAIOIIMMHUCS WHIUBUIYAJbHBIX 3aJIaHWM, WUCCJICTOBaHHUM.

PesynbTaThl
(YCBOCHHBIC 3HAHMS, OCBOCHHBIC
YMCHUA U KOMHGTCHIII/H/I)

OCHOBHBIE IOKA3aTEH OLICHKU
pe3ynbTaTta

DopMBbI, METOIBI
KOHTPOJISL |
OLICHKU DPe3YJIb-
TaTOB 00yYCHUS

V1 - Ha3pIBaTh W3YYECHHBIE Be-
LIECTBA M0 «TPHUBHAJILHOWY WIH
ME’KIyHapOJHONM HOMEHKJIAType

- yYMEHHME KIacCUPUIMPOBATH XHMUYE-
CKHE DJIEMEHTBI, MPOCThIC BEIIECTBA,
HEOPraHMYECKUe W OpPraHWdecKHe Co-
¢/IMHEHWS, XUMHUYECKUE MPOLIECCHI

Y2 - omnpenenarh: BaJEHTHOCTD
M CTCICHb OKHCJICHHS XMMHYE-
CKUX DJJIEMEHTOB, THII XHMHUYE-
CKOM CBSI3M B COCHUHCHIIX, 3a-
psa MOHA, XapaKTep Cpeabl B
BOJHBIX pAacTBOpPaxX HEOpPraHu-
YECKUX COEIUHEHUH, OKHCIH-
TE€JIb W BOCCTAHOBUTENb, TPHU-
HA/IJIE)KHOCTh BELIECTB K pa3-
JMYHBIM KJIACCaM OpraHU4eCKHX
CO€ JUHEHUI

- MOACHMPOBAHHUC MOJICKYJI HCOpPraHu-
YCCKHUX M OpraHM4CCKNX BCUICCTB

VY3 - XxapakTepu3oBaTh: dJe-
MEHTHl MaJbIX [EepHOJOB IO
X TIOJIOKCHUIO B TIEPUOIMYE-
ckoit cucreme JI.M. Mennenee-
Ba; OOIIME XHMUYECKHE CBOM-
CTBa METAJUIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOpraHu-
YEeCKMX M OpraHMdeCKuX COo-
CIMHCHUI; CTPOCHHE U XUMU-
YECKUE CBOWCTBA W3YYEHHBIX
OpPraHMYECKHX COeTUHCHHI

- YMEHHE TIOJIb30BAThCS 00s13aTEIbHBIMU
crpaBOYHbIMU Matepuaidamu: [lepuo-
IUYECKOM CHCTEMOM XUMUYECKHUX DJIe-
menroB JI. 1. MenneneeBa, TaOiunei
pPACTBOPUMOCTH,  AJIEKTPOXUMHYECKUM
pPSAIOM  HANPSHKEHUHA METaJuIoB, PsIIOM
ANEKTPOOT PULIATEIILHOCTH IUI1 Xa-
PaKTepUCTUKH CTPOCHHUSA, COCTaBa |
CBOMCTB aTOMOB XMMHYECKHX 3JICMCH-
TOB

Y4 - 00BSICHATH: 3aBHCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa
U CTPOCHUS; TPUPOIY XUMHYE-
CKOHM CBSI3M (MOHHOM, KOBAJICHT-
HOM, METaJUIM4ECKOH), 3aBUCHU-
MOCTh CKOPOCTH XHMHUYECKON
peaKkMi W TIOJIOKECHUS XUMUYe-
CKOTO PaBHOBECHSI OT pa3iid-
HbIX (paKTOPOB

- YCTAHOBJICHHE 3aBHUCHMOCTH CBOMCTB
U TPUMEHECHUS BaXKHEHMIMX OpraHuye-
CKMX COEJIMHEHHA OT HMX XUMHUYECKOIO
CTpPOEHUsA, B TOM 4YHUCJIE U OOYCIJIOBJIEH-
HbIX XapaKTE€pOM 3TOro CTpoeHus (Ipe-
JeTbHbIM WM HeMpeAeibHbIM) U HaJH-
yueM (yHKIMOHAJIbHBIX TPYIII

V5 — BBINOTHATHE XWUMHYECKHUI
SKCIIEPUMEHT 0 pPaclio3HaBa-
HUIO BQ)XKHEWIIMX HEOpPraHWde-
CKHX ¥ OPTaHMYECKHUX BEIICCTB

- YMEHHE TPOBOAUTH CAMOCTOSITEIIbHBIN
XUMUYIECKHUH OJKCIIEpUMEHT U HaOJIro-
JaTh  JEMOHCTPALMOHHBIA  3KCHEpH-
MEHT, (DUKCHUPOBATh pe3yJabTaThl W Je-
JaTh BBIBOABI M 3aKIOYEHUA IO pe-
3yJbTaTaM;

- OIIMCHIBATh KOHKPETHBIE XUMHUYECKHUE
peakiy, YCJIOBMS UX THPOBEACHUI U

Texkyumii KOH-
TPOJb: YCTHBIN
OIpOC, KOHTPOJIb
Ha/Jl BBITIOJITHEHU-
€M MPaKTHYEeCKUX
pabot, TecTupo-
BaHHE

[TpomesxyTounas
aTTecTaIys:
nuhdepeHmp o-
BaHHBI 3a4eT

®opma A
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YIIPaBJICHUA XUMHUYCCKUMU IMPOLCCCaMH

31 - BaKHEHIME XHMHYECKHE
MOHATHA. BEIISCTBO, XHMHYE-
CKHMI DJIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHTEJIbHbIE aTOMHAsI U MO-
JIEKyJIsipHasi MAaccChl, HOH, aJulo-
TPOIMSI, W3OTONBI, XUMHUYECKast
CBS3b, ANIEKTPOOT PULIATEJTb-
HOCTb, BaJICHTHOCTBL, CTECIICHb
OKHCJICHUS, MOJb, MOJISIpHAs
Macca, MOJSIpHBIH 00BEM, Be-
1IECTBA MOJEKYJSIPHOTO M He-
MOJICKYJISIPHOTO CTPOSHHS, pac-
TBOPBI, JJIEKTPOJIUT H HEDJICK-
TPOJIHT, ANIEKTPOSTUTHIECKAst
JUCCOLYAIMS, OKHCIIUTSIIb W
BOCCTAHOBHUTEJIb, OKHCJIEHHE H
BOCCTAHOBJICHHE, TEIUIOBOM 3(-
(heKT peakimH, CKOPOCTh XHUMU-
YECKOM peaklMy, KaTajiu3, XH-
MHYECKOE paBHOBECHE, YIJie-
POAHBIA CKeNeT, (DyHKIMOHAIH-
Has Tpymmna, U30Mepus, TOMOJIO-
rust

- TOHAMAaHWE XMMHYECKOM KapTHHBI
MHpa KaK HEOThEMJIEMOM 4YacTH Iie-
JIOCTHOM Hay4HOM KapTHHBI MUpAa,

- 3HaHWe (TOHMMAaHWE) TEPMHUHOB, OC-
HOBHBIX 3aKOHOB W Ba)KHEMIIMX TEOpHUil
Kypca OpraHM4eCcKOM U 00Iel XUMun

32 — OCHOBHBIE 3aKOHBI XWMUH:
COXpaHCHWsI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, IEpPHO-
JUYECKHUNA 3aKOH

- 3HaHue (TIOHMMaHWE) TEPMHUHOB, OC-
HOBHBIX 3aKOHOB W BayKHEHIIMX TEOpHUil
Kypca OpraHM4ecKoO M OOIIeH XUMuH,
pelIeHre 3aJjady Ha OCHOBE M3YYE€HHBIX
3aKOHOB

33 — OCHOBHBIE TEOpUH XU-
MU XUMUY ECKON CBSI3H,
ANEKTPOJIUTHIECKON  JTUCCOLM-
alM, CTPOEHMS OpraHUYEeCKHX
COETMHECHUI

- 3HaHWe (TMOHMMAaHWE) TEPMUHOB, OC-
HOBHBIX 3aKOHOB W BaYKHEHIIMX TEOpHUi
Kypca OpraHM4eckoll u oOieil Xumuw,
pelleHre 3ajad Ha OCHOBE M3YYEHHBIX
3aKOHOB Y TE€OpUH

34 - BakHeWIIME BeEIIECTBa H
MaTepUalibl: OCHOBHBIE METAaJUIBI
W CIUIaBbI, CepHas, COJsHas,
a30THAsI W YKCYCHAasl KHCJIOTBI;
eJIoYH, aMMHUAK, MUHEepab-
HbIe ynOOpeHus, METaH, STWICH,
alleTWICH, OCH30J1, ATAHOM], KH-
pBl, MBLTA, TIIOKO3a, caxaposa,
Kpaxmaj, KIeTuaTka, OeJKH,
WCKYCCTBCHHBIE W CHHTETHYC-
CKHE BOJIOKHA, KaydyKH, IUIACT-
MAacChl.

- YMEHHE KIAacCUQUIMPOBATh XUMUYE-
CKHE DJIEMEHTHI, IPOCTHIE BEILECTBA,
HEOpPraHM4eCcKue M OpraHudecKHue co-
€JIMHEeHMS, XUMHUUECKHUE TPOLIECCHI;

- YMEHHE XapaKTepu3oBaTh oOLIue
CBOMCTBA, IIOJIy4CHHWE U IPUMECHECHHUE
M3YYEHHBIX KJIACCHI HEOPraHUYECKHX H
OpPraHM4ECKHX BEIECTB M HX BayKHEU-
HIMX TpeICTaBUTEIEH

PazpaboTumnk

[pernojaaBarciib
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JIUCT M3MEHEHUM

OUO npen-
cenarens
No Conepkanre m3MeHeHUs Wik ccblika Ha pu- | [TIIK/YMC, n
w/m JlaraeMbIi TEKCT U3MEHEHUS peanmmyro- SIS
it (ero)
JACTMILUTUHY
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