OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YYPEKJIEHHUE BBICIIEI'O OBPA3OBAHU
«KABAPJIUHO-BAJIKAPCKHUHN I'OCYJIAPCTBEHHBIN
ATPAPHBIA YHUBEPCUTET UMEHH B.M. KOKOBA»

dakyJabTeT cpeHero npogeccuoHAJILHOT0 00Pa30BAHUA

Kadenpa o61meodpazoBareibHbIX TUCHHUILINH

«YTBEPXKJIAIO»
1.0. IEKaHa / Kepykosa A.A.
«26» mas 2025 1.
PABOYASI ITPOT'PAMMA

YIeOHOM TUCITUTLIINHBI

OV /.14 «Xumus»

ISl CTIELIMATbHOCTH:
19.02.11 «TexHo0rusi NPOAYKTOB NUTAHUS U3 PACTUTEIHHOIO CHIPbS»

KBEU'II/I(I)I/IKaHI/IH BBIITYCKHHKA - TCXHUK-TCXHOJIOT

[TIporpamma moAroTOBKH Ha 6a3e — OCHOBHOI'O 0011Iero 00pa3oBaHMs
Kypc o06yuenus - 1
Cemectp - 1

®dopma 00ydeHUs - OUHAA

r. Hanpuuk - 2025



PabGouass mporpamMmMa JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C TPEeOOBAHHUSIMH
@denepalibHOTO TOCYAaPCTBEHHOTO0 00pa30BaTENBbHOTO CTaHAApTa — CpeAHero MpodecCHOHaIbHOIO
obpazoBanus (manee ®I'OC CIIO), yrBepxkaeHHBIM TprukazoM MuHnpocsemenus Poccun ot 18 mas
2022r. Ne341 mo cnenuanbHocTH 19.02.11 «TexHOnOrHs NPOJYKTOB MUTAHUSI U3 PACTUTEIBLHOIO
CBIpbsi» (6a30Basi MOATOTOBKA).

CocraBureinb pabodeii MporpamMMBbI
A s
S FH 777
K.6.H., jouent 27777 110.A. KymbimieBa

Pabouas mporpamMma paccMoTpeHa Ha 3acenanuu kadeapsl «O01meoOpa3oBaTeIbHbIC
JTUCHIUTUTHHBDY

ITpotokos Ne 10 ot 23.05.2025 1.

g

N.o. 3aB.kadpenpoii (£ P L {-,-QSI/I.P. ['yuammera

OnoOpeno meroanueckoit komuccueit gpakynprera CI1O
[IpoTtoxon Ne 7 ot 24.05.2025 1.

[Ipencenarens (/- ®.b. Taryesa
CornacoBaHo
22.05.2025 r.

JIMpEKTOp Hay4HOW GHOIHOTEKH % N.A. lllorenosa



4
COJEPKAHUE

1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIATLINHBI
2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIUCIIUILINHBI
3. YCJIOBHUA PEAJIN3AIIMA YYEBHOM JUCIUILIMHBI

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIHATITAHBI

26

27



1.

5

ITACIIOPT PABOYEHN NPOI'PAMMBbBI YYEBHOM JUCITUITIJIVHBI
OV .14 «Xumus»

1.1.001acTh NpUMeHeHHUs padoyeil mMporpaMmbl

PaGouast nporpamMmma yueOHOM AUCIMIUIUHBI « XUMUS SIBISIETCS 4aCThIO
OIIOII CIIO (ITTICC3) B cootBercTBUU ¢ PI'OC CIIO no cnenuaibHOCTH
19.02.11 «TexHoyOorusa NpOIyKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhS, BXOIAIICH
B YKpyIHEHHYI0 Tpyniy cnennanbHocteit 19.00.00 [TIPOMBIIIIJIEHHA A
OKOJIOT'UA 1 BUOTEXHOJIOTI' A

1.2. MecTo OMCHUIUIMHBI B CTPYKTYpe OCHOBHOM NpodeccHOHATBLHOU
o0pa3oBaTe/IbHOIl NpOrpaMmbl: ydyeOHas IUCHUIUIMHA «XHUMHS» BXOAUT B
obmeo6pazoBarenbHbIi muKa OITOIT.

1.3.11esn 1 3aa4M JMCUMILVIMHBI - TPEOOBAHMS K pe3yabTaTaM
OCBOCHUS Y4eOHOM AUCHUIIUHBI:

OcBoeHue cosiepkaHns yueOHON JUCIUIIMHBI « XUMHsD) 00eCrieunBaeT
JOCTH)KEHHE CTYACHTAMH CIEIYIOLIUX PE3yIbTaTOB:

JUYHOCMHDBIX:

- YYyBCTBO TOPAOCTH M YBAXEHUS K HCTOPHUM U  JOCTHXKCHHSIM
OTEUECTBCHHONM XWUMHYECKOM HAayKHM; XHMHYECKH TIPAMOTHOE IIOBEIACHUE B
npo(heCCUOHATIBHON AESITENbHOCTH M B OBITY IpH OOpallleHuu C XUMHUYECKUMHU
BEILECTBAMH, MaTepUaIaMH U MPOIECCaMU;

- TOTOBHOCTb K MPOAODKEHUIO OOpa3oBaHMsI W TOBBIIICHUS
KBAIM(PUKALNA B M30paHHOW MPOPECCUOHANBHOU NEATETbHOCTH U OOBEKTUBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIETEHLUNA B 3TOM;

-YMEHHUE HCIOJb30BaTh JOCTUKEHUS COBPEMEHHOM XMMHUYECKON HAyKH U
XUMUYECKUX TEXHOJOTUM [JIsl TOBBIIIEHUS COOCTBEHHOI'O HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOU NpodecCuOHaIbHOM NeATeTbHOCTH;

Memanpeomemmubix:

- HCIOJIb30BAaHME PA3JIMYHBIX BHUJIOB I103HABATEIBHOW JESITEIIBHOCTH U
OCHOBHBIX MHTEIJIEKTYaJbHBIX OIepaiuil (IOCTaHOBKH 3aJauu, (GOpMyJIUPOBAHUS
TUIIOTE3, AaHaJIW3a M CHHTE3a, CpaBHEHHS, OO0OOIIeHMs, CHUCTEeMaTH3aluy,
BBISIBJICHUS IPUYHHHO-CJIEACTBEHHBIX CBsI3€, NIOMCKA aHaJIOI OB,
(GopMynMpoBaHUs BBIBOJIOB) JUIsl PEIIEHUs MOCTaBJICHHOM 3ajaud, MpPUMEHEHHUE
OCHOBHBIX METOJIOB TO3HaHUS (HAOMIOJCHUS, HAYYHOTO OJKCIEPUMEHTA) IS
U3YYEHUS! PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodeccuoHaibHoM cdepe;

- HCHOJB30BAHME PA3JIMYHBIX HCTOYHUKOB IS TOJIYYEHUS XUMUYECKON
uH(poOpMaIuU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTh MJIA JTOCTHUKEHHUS XOPOIIMX
pe3yJbTaToB B IpodeccuoHabHOM cepe.

NPEeOMEmHbIX.

- c(OpPMHUPOBAHHOCTh MPEACTABICHUI O MECT€ XUMHUU B COBPEMEHHOM
HAy4YHOM KapTUHE MUpA; MOHMMAaHUE POJIM XUMHUU B (POPMUPOBAHUM KPyrozopa u
(GyHKIHMOHATIBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlIeHUs MPAaKTUYECKHX 3aa4;

- BJIQJICHHE OCHOBOIIOJIATAIOIIMMHA XUMHUYECKUMHU TOHSATUSMU, TEOPUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMU;, YBEPEHHOE IMOJb30BAHUE XHUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;
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- BJIaJICHUE OCHOBHBIMU METOJIaMH HAYyYHOI'O MO3HAHUSI, HCIIOJIb3yEMbIMU B
XUMHUHU: HAONIOJICHUEM, OINHCAHUEM, HW3MEPEHHEM, OKCIIEPUMEHTOM; YyMEHHE
00pabaThIBaTh, OOBIACHATD PE3YNbTAThl MPOBEACHHBIX OIBITOB U JI€JaTh BBIBOJIBL;
TOTOBHOCTh M CIOCOOHOCTh TNPUMEHSTh METOAbl MO3HAHUSA NPH PEUICHUU
NPaKTUYECKHX 3a]1aY;

- c(hOpMUPOBAHHOCTh YMEHHS JaBaThb KOJMYECTBEHHbIE OLEHKU U
MPOU3BOJUTH PACUETHI 10 XUMUYECKUM (HOpMyJTiaM U YpaBHEHHSIM;

- BIAQJCHUE NpaBWIaMH TEXHUKMA OE€30MaCHOCTU IPU HCIOJIb30BAaHUU
XUMUYECKUX BELIECTB;

- ¢(hOPMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 11O OTHOIIEHUIO K XUMUYECKOM
uHdopMaIuu, MOJy4aeMOr U3 pa3HbIX HCTOYHUKOB.

1.4 .Koau4ecTBO 4acoB HA 0CBOEHHME TPOrPaMMBbI JUCHUILIUHBI:
MaKCUMalbHOW yueOHOM Harpy3ku oOydaromerocs - 160 4., B TOM yuciie:
ayJIMTOpHOU yueOHOM paboThl 00y4varomierocs (00sa3aTebHBIX YUSOHBIX 3aHSITHI)

- 112 yacoB; BHeayAUTOPHOU CaMOCTOSITEIbHOM yueOHOM paboThl oOyyaroierocs -404.
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2.CTPYKTYPA U COAEPKAHUE YYEBHOM JUCIUTLIMHBI

2.1.00bemM yuyeOHOM IMCHMILIMHBI U BUABI Y4e0OHOH padoThI

Bupa yueOHoii padoThl

O0BeM yacoB

MakcuMaibHasi yueOHasi HAarpy3ka (Bcero) 160

AynutopHas  y4eOHas  paGora  (o0si3aTe/ibHbIE 112
yueOHbIe 3aHATHS)

B TOM YHCJIE:

TEOPETUYECKUE 3aHITHUS 48

MPAKTUYECKHUE 3aHATUS 64

BHeayauropHasi caMocTOsITE/IbHAS yueOHas padoTa 40

HOJrOTOBKa pedepaToB

KOHCIIEKTUPOBAaHUE TEKCTa yUeOHUKA

BBINOJIHEHUE YIIPAKHEHUN

MMOATOTOBKA COOOIIEHUI

OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

BBITIOJTHEHUE WHNBUIYATbHBIX TPOCKTOB

KoHncynbranms 2

IIpome:xxyTouHas arTecTanus B popMe SK3aMeHa 6




2.2. TemaTu4yecKMid IJIAH U COAEPKAHNE YHeOHOM JUCHUMIIMHBI « XMMHUS»

HanmenoBanmue Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHble U NPAKTHYECKHE 3aHATHSA, BHeayauTopHasi | O0bem | YpoBeHb
pa3iesioB U TeEM CaMOCTOSITeJIbHASI Y4eOHast padoTa 00y4aronuxcs. 4acoB 0CBOEHMSI
1 2 3 4
Pazpean 1.
Oo0mas n
HeOpraHu4veckasi XuMusi
Coneprxkanue yaeOHOro MaTepuana 4
Tema 1.1 TeopeTnyeckue 3aHATUS 2
Xumus — HayKa o 1 Cocras BemecTBa. XUMHYECKHE 2IeMEHTHI. CTIOCOOBI CYIIECTBOBAHUS XUMHUECKUX dJIEMEHTOB: 2
BeHieCcTBax aTOMBI, IIPOCTBIC U CIIOXKHBIC BCIICCTBA. BemecTBa IOCTOSHHOTO B IIEPEMCHHOI'0 COCTaBa.
3aKOH MOCTOSIHCTBA COCTaBa BellecTB. BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
ctpoenusi. CriocoObl 0TOOpayKEHHsI MOJIEKYJT: MOJIEKYJISIPHBIC M CTPYKTYpPHBIE ()OPMYIIHI;
IapocTep KHEBbIE U MaciITabHble mpocTpaHcTBeHHBIE (CTioapTa — bpuriieba) Mmoaenu
Mmouiekyn. M3mepenue BemectBa. Macca aToMOB U MOJIEKYJl. ATOMHasl €JUHHUIA MACCHI.
OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIIpHasi Macchl. KoruecTBo BelecTBa U €IMHULIBI €70
M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Hucno ABoraapo. MonsipHas macca.
Bueayauropnasi camoctosiTenbHasi padoTa
KoHcnekTupoBaHue TekcTa yueOHuKa:
ArperaTHble COCTOSIHMS BelllecTBa. TBepaoe (KpUcTalinyeckoe u aMopdHOE), )KUJIKOE U
razoo0pa3HoOe arperaTHble COCTOSIHUS BellecTBa. 3aKOH ABOTaipo U €ro cieACTBUS. MOoSIpHBIM 2
00BeM BEIIECTB B ra3000pa3HOM cocTOSSHUU. OOBEAMHEHHBIN ra30BbIi 3aKOH U ypaBHEHUE
Menneneea — Knaneiipona. Cmecu BeniecTB. Paznuuus Mexy cMeciMU U XMMUYECKUMU
coeMHEHUsIMU. MaccoBasi 1 00beMHas JOJIM KOMIIOHEHTOB CMECH.
OTBeTHl Ha KOHTPOJBHBIE BOMPOCHI.
Cogepxanue yaeOHOTO MaTepuana 2
Tema 1.2. Teopernueckue 3aHATHS 2
Crpoenne atoma 1 | Atom — cnoxxHas yactuia. /JJokasaTenbcTBa CI0AKHOCTH CTPOEHUS aTOMa: KaTOJAHbIE U 1

peHTreHoBCcKue 1ydd, (oTor(h(dEKT, painoaKTUBHOCTD, ANIeKTpoau3. [Inanerapuas Moaens aToma
3.Pesepdopna. Ctpoenue aroma no H.bopy. CoBpemMeHHBIE IPECTABICHUS O CTPOCHUU aTOMA.
KopnyckynspHo-BOIHOBOM Ayanu3m yacTui] MUKpomupa. CoctaB aToMHOTO siipa. HykioHbI:
MIPOTOHBI M HEUTPOHBI. 30TOMBI M HYKIUABL. Y CTOMYHUBOCTS siep. DNEKTpOHHAsI 000I04YKa
aToMoB. [loHsTHE 00 AIIeKTPOHHON OpOUTANN U ANIEKTPOHHOM obsiake. KBaHTOBBIE unca:
rJ1laBHOE, OpOuTaNBbHOE (MT0O0YHOE), MArHUTHOE U CIIMHOBOE. PacnpesieneHue 3J1eKTpOHOB 110
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HHEPTeTUYECKUM YpPOBHSIM, TOAYPOBHSAM U OpOHUTAIsIM B COOTBETCTBUM C TNPUHIUIIOM
HaMMEHbIIeH YHepruu, npuHuunoM [aynu u npasunom ['yHna. DnekTpoHHbIe KOH(pUTYpauu
aTOMOB XMMMUYECKHX JIEMEHTOB. BalleHTHBIE BO3MOKHOCTH aTOMOB XMMHYECKUX JICMEHTOB.
DneKkTpoHHas KiacCu(DUKAIMI XUMHUUYECKHX JIEMEHTOB: S-, P-, d-, f-amemeHThI.

Tema 1.3.
Iepunoauyeckuii 3aK0H
u [lepnoanueckas
cucTeMa XUMHYECKHX
yemenToB /1. U.
MenpesieeBa

Conepxanue yaeOHOro MaTepuaia

I

TeopeTnueckue 3aHATHS

N

1

Otkpseitue 1. . MenaeneeBbiM [leproanueckoro 3akona. [lepuoanueckuii 3aKOH U CTPOEHUE
atoma. M3otonel. COBpEMEHHOE MOHATHE XMMHUYECKOIO 3JeMEHTa. 3aKOHOMEPHOCTh 1 .Mo3zinu.
Cospemennas ¢opmynuposka [lepuoandeckoro 3axona. [lepuoanyeckas cucreMa U CTPOCHHUE
atoma. duznueckuil CMBICT MOPSAJIKOBOIO HOMEpPA AJIEMEHTOB, HOMEPOB TI'PYIIbl M INEPHOJA.
[lepuoanyeckoe W3MEHEHHWE CBONCTB OJJIEMEHTOB: pajWyca aToMa; SHEPruu HOHHU3AIUY;
ANEKTPOOTpUIIATeNbHOCTU. [IpHUMHBI U3MEHEHUST METAIUTMUYECKUX U HEMETAINIMYeCKUX CBONCTB
AIIEMEHTOB B IPYIIIAX U MEPHUOJIAX, B TOM YHCIIE OOIBIINX M CBEPXOOIBIIHX.

IIpakTHuyeckue 3aHATUS

Otxpeitue .M. MenneneessiM [lepuoanueckoro 3akoHa. 3Ha4eHUE IEPUOJUIECKOTO
3aKoHa u nepuoanyeckon cucremsl .M. Menneneesa. [lepuoaudeckas cucrema u
crpoeHue aroma. PU3NYECKU CMBICI IIOPSAIKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB
TPYIIIBI M IEPHOJA.

BhreaynuropHas camocrosiTenbHas padora:

[Noaroroska coOOIIEHHIA:

3nauenue llepmonnueckoro 3akoHa u Ilepuoguyeckod CHUCTEMBI XUMHMUYECKHX DJJIEMEHTOB
J..MenneneeBa s pa3BUTHS HAYKW M IOHUMAaHUS XMMUYECKOW KapTHHBI MUPA.

OTBeTHI Ha KOHTPOJIbHBIC BOITPOCHI.

Tema 1.4.
Crpoenue Bemecrsa

Cogepxanue yaeOHOTO MaTepuana

TeopeTnueckue 3aHATHS

1

IlonaTHe O XUMHYECKOM CBA3U. THUIBI XUMHYECKMX CBSA3€H: KOBAJICHTHAs, HWOHHas,
MeTaJlInueckas 1 BojgopoHas. KoBaneHTHas XxuMudeckas cBsi3b. J[Ba MexaHu3Ma o0pazoBaHus
9TOM CBS3U: OOMEHHBIN U IOHOPHO-aKIENTOPHBII. OCHOBHBIE TApaMeTPhl ITOIO TUIIA CBSI3U:
JUIMHA, IPOYHOCTb, YTOJI CBSI3M WM BAJIEHTHBIN yrojl. OCHOBHBIE CBOMCTBA KOBAJEHTHOM CBSI3H:
HACBIILIEHHOCTb, MOJIIPU3YEMOCTh U TPOUYHOCTb. DINEKTPOOTPULIATEIBHOCTD U KIACCU(PUKALIHS
KOBAJICHTHBIX CBSI3€U 110 3TOMY IIPU3HAKY: MOJISPHAS U HEMOJSIPHAs KOBAJICHTHBIE CBS3H.
[TonsspHOCTH CBSA3M U NOJIAPHOCTH MOJIEKYIbI. MIoHHas xumuueckas cBsa3b. Kpalinuii ciydaii
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KOBAJICHTHOM TOJSpHOW CBs3M. MexaHu3sM o00pa3oBaHMsS HOHHOH  CBsi3u. VoHHBIE
KPUCTAJJIMYECKHE PEILIETKU U CBOMCTBA BELIECTB C TAKUMHM KpUcTaiaMu. Meranndeckas
XUMHYecKast cBsA3b. OCOOBIN TUIT XUMUYECKOH CBS3H, CYIIECTBYIOIIMI B MeTalIax U ciiaBax. Ee
OTJINYUSA U CXOJICTBO C KOBAJEHTHOM U MOHHOM CBsA3sIMU. CBOMCTBA METAINIMYECKOH CBA3H..
KommiekcoobpazoBanue. [IoHATHE 0 KOMIUIEKCHBIX coelMHEHUIX. KOOpAMHAIIMOHHOE YHCII0
KOMILIEKcooOpa3oBarens. BHyTpeHHsst W BHemHss cdepa KomruiekcoB. HomenknaTypa
KOMIUIEKCHBIX cOelMHEeHNH. X 3HaueHue.

BueaynutopHas camocTosiTenpHas pabora
KoncnektupoBanue TekcTa yueOHHKA:
TUIbI KPUCTAIUINYECKUX PEILETOK Y BELIECTB C 3TUM TUIIOM CBS3U: aTOMHbBIE U MOJICKYJISIPHBIE.

Merannuuyeckue KpUCTAJUIMYCCKUE PCIICTKH H CBOMCTBaA BCHICCTB C TaKHMMHU KpUCTAJLIAMH.
BO,I[OpOI[HaH XUMHUUYECKasl CBA3b. MexaHu3M 06pa3OBaHI/I${ Takol cBs3u. Ee KJ'IaCCI/I(bI/IKaI_[I/ISIZ
MCKMOJICKYJISIpDHAA U BHYTPHUMOJICKYJISIpHAA BOAOPOAHBIC CBA3U. MOJ'IeKy.]IHpHLIC KpUCTAJUINYCCKUC
peUICTKU MOJIA OTOI'O0 THUIIA CBA3H. dusnyeckre CBOMCTBA BCIICCTB C BOI[OpOI[HOﬁ CBA3bIO.
buonornueckas pOJIb BOAOPOIHBIX CBsI3eH B opraHuzanu CTPYKTYpP 6I/IOHOJ'II/IMepOB. Enunas
npupoga XUMHYCCKUX CBSA3CH: HaJIM4HMe pa3JIMYHBIX THUIIOB CBsA3CH B OJJHOM BCIICCTBEC, IICPCXOL
OAHOI'O TUIla CBsA3HU B ,I[perﬁ U T. 0. OU3NYECKHE CBOMCTBA BEIIECTB C ATUMU KpUCTATININYCCKUMU
PCLICTKAMMU.

OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI.

Temal.5.
JducnepcHblie cUCTEMBI

Cogepxanue yaeOHOTO MaTepuana

TeopeTnueckue 3aHATHS

1 ITousTue o JUCIICPCHBIX CUCTEMAX. KJ’IaCCI/I(l)I/IKaHI/ISI JUCTICPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoro COCTOAHUA I[PICHGpCPIOHHOﬁ CpCabl U ,[[I/ICHepCHOP'I (I)aBLI, a TaK¥Ke I10 pa3MCpy Uux
qacCcTuIl. pr60):[I/ICHepCHBIC CUCTCMBIL: SMYJIbCHUU U CYCIICH3UMU. TOHKOI[I/ICHCpCHBIC CUCTCMBI:

KOJUTOM/IHBIE (30JIM U TeJIi) U UCTUHHBIE (MOJIEKYJSpHbIE, MOJIEKYJIIPHO-UOHHBIE U HOHHBIE).
Dddext Tunnmans.
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Koarymnsiuus B koJutouHbIX pacTBopax. Cunepesuc B rensix.. Cunepesuc kak (aktop,
OTIpe eI CPOK TOJHOCTH MPOAYKLMU HA OCHOBE reseid. CBepThIBaHUE KPOBU Kak
OHMOJIOTUYECKHI CHHEPE3UC, ero 3HaUCHUE

BHeaynuTopHas caMocCTosTe/IbHas paboTa

IMoaroroska cooOIIEHNHA:

3HaYeHHe AUCICPCHBIX CUCTEM B JKMBOM M HEKHUBOM MIPHUPOJIEC U MPAKTUIECKOM KU3HHU YCITOBEKA.
DOMYJIbCHH U CYCIIEH3MH B CTPOMTENIBCTBE, MUIIEBON M MEAUIIMHCKOM TPOMBIIICHHOCTH, KOCMETHKE.
EI/IOJIOFI/I‘-IGCKI/IC, MCIUIIUHCKHUEC U TCXHOJIOTNYCCKUEC 30JI1. 3Ha‘-IeHI/I€ reneixi B OpFaHI/I3aI_II/II/I )KI/IBOfl
Marepuu. bruomorndeckue, MUIIeBbIe, MEIUIUHCKHE, KOCMETHYECKUE TeIIN

OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI.

Tema 1.6.
XumMHuyecKue peakiuu

Coneprkanue yaeOHOro MaTepuana

TeopeTnueckue 3aHATUA

1 | Knaccudukanus XuMHUECKUX peaklnii B OpraHM4ecKol 1 Heopranuieckor xumud. [lonsrue o
XUMHUUYECKOHN peakiuuu. Peakuuu, uaymue 6€3 n3MEeHEeHUs! KaYeCTBEHHOI'O COCTaBa BELIECTB:
AJUIOTPOINU3ALUS U U30MEPU3ALIHSL.

2 | Peakuuu, nayniye ¢ 13MEHEHHEM COCTaBa BELIECTB: 10 YUCIY U XapaKTepy pearupyroumx u

00pa3yroImuxcs BelecTB (Pas3iokKeHUsl, COEIMHEHUS, 3aMEeIlleHUsl, 0OMEHa); 110 U3MEHEHHIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIMHN); TIO TETUIOBOMY 3P (HEKTy (9K30- U IHIAOTESPMUUECKUE); IO (a3e
(roMo- M reTeporeHHbIe); O HAMpaBJIEHUIO (0OpaTUMbIe U HEOOPATUMBIE); 10 UCTIOJIb30BAHHIO
KaTaiu3aropa (KaTalUTUYEeCKHEe M HEKATAINTUYECKUe);, 10 MeXaHM3My (paauKajbHbIE,
MOJIEKYJISIpHbIE U MOHHBIE). BepoSITHOCTh MpoTeKaHMsI XUMUYECKUX peakiuil. BHyTpeHHss
SHeprus, SHTaNbNU. TemtoBoi 3p(PEeKT XUMUUECKUX peakiuil. TepMoXUMHUUYECKHEe ypaBHEHUS.
CranpapTtHas SHTaNbBIUA peakuuii u oOpa3oBaHus BemiecTB. 3akoH I'. U. I'ecca u ero ciencrtsus.
DHTpOMHSI.

[IpakTrueckue 3aHATHS

1 | Peakuuu, uaymmue ¢ oOpazoBaHreM OCajiKa, ra3a WA BOIbI

BHueaynuropHas camocTosiTenbHasi paboTta

KoHcnekTupoBaHue TeKCTa yueOHUKaA:

CxopocTtb xumuueckux peakuuid. ITonstue o ckopoctu peakuuii. CKOpoCcTb TOMO- U F€TEPOr€HHON
peakuuu. JHeprus akTuBauu. GakTopsl, BIUSAIOIIME HA CKOPOCTh XMMHUECKOH peakunu. [Ipupona
pearupymomux BemectB. Temnepatypa (3akon Baut — I'odda). Konnenrpauus. Katanuzatopsl u
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KaTajii3: TOMO- U T€TePOTrCHHbIN, X MeXaHU3Mbl. DEpMEHTHI, UX CPaBHEHUE C HEOPraHUYECKUMHU
KaTajqu3aTopaMu. 3aBUCHUMOCTh CKOPOCTHM  pEaKkIUil OT IOBEPXHOCTU  COINPUKOCHOBEHUS
pearupyronux BeniecTB. OOpaTUMOCTh XMMHYECKHUX peakiuid. XuMudeckoe paBHoBecue. [loHaTHe o
XMMHUYECKOM paBHOBeCHU. PaBHOBECHBIE KOHUEHTpalUu. JJMHAMUYHOCTh XUMHUYECKOIO PaBHOBECHS.
@DakTOopHI, BIAUSIONIME HA CMEILIEHUE PABHOBECHUS: KOHLIEHTpAIlUs, JaBJICHHE, TeMIepaTypa (MPUHLIUIL
Jle laTemnse).

OTBeTHl HA KOHTPOJIbHBIE BOIPOCHI.

Tema 1.7.
PacTtBOpBI

Conepixkanue y4eOHOro MaTepuaia

TeopeTnueckue 3aHATHS

1 |Ilonstne o pactBopax. Du3HKO-XUMHUYECKas TMPUPOJA PACTBOPEHUS U  PaCTBOPOB.
B3aumopeiicTBue pacTBOpUTENIS U PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTD BEIIECTB.

2 | CiocoObI BeIpaKCHUS KOHIIEHTPAIUU PACTBOPOB: MACCOBasl IOJISI PACTBOPSHHOTO BEUIECTBA
(TporeHTHAsT ), MOJIIPHASI.

3 | Teopus 351eKTPOIMTUUECKON Tucconany. MexaHu3M AUCCOLUAIMU BEIIECTB C Pa3InYHbIMU
TUIIAMU XUMUYECKUX CcBs3ei. Bkiaa pycckux ydeHbIX B pa3BUTHE IPEICTaBICHUN 00
AIIEKTPOJINTUYECKONH Juccounanuu. OCHOBHBIE IMOJIOKEHHUSI TEOPUU  DIIEKTPOJIUTUYECKON
nucconranuy. CTeneHb 3MeKTPOIUTUYECKON TUCCOUauU U (PaKTOPhI €€ 3aBUCUMOCTH.
CunpHble U cpeHUE 2IEKTPOIUTHI. ucconnanus Boasl. BonoponHslil nokasarens. Cpena
BOJIHBIX PaCTBOPOB 3JIEKTPOIHUTOB.

Peakiiun oOMeHa B BOJHBIX pacTBOpax 3JEKTPOIUTOB. ' naponu3 kak 0OMEeHHBIH mporecc.
HeoOpaTumpblil ruipoan3 opraHMyeckiX 1 HEOPraHUYeCKUX COETUHEHNH U ero 3HaueHHe B
NPaKTUYECKOH JIeATeNbHOCTH yenoBeka. OO0paTumMblil rupoians coseil. CTyneH4YaTbii ruIpoius.
[TpakTHueckoe NpUMeHEHNE THIPOIN3a

[IpakTueckue 3aHATUA

1 | IIpuroTtoBneHue pacTBOPOB Pa3IUYHBIX BUJIOB KOHIICHTPAIIUH.

Tema 1.8.
OxucaurebHO-
BOCCTAHOBHTEJIbLHBIE
peakuuu.
DJIeKTPOXUMHUYECKHE
npouecchbl

Coneprkanue y4eOHOro MaTepuana

TCOpeTI/I‘{eCKHe 3aHATUA

1 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKkuu. Creneunp okuclieHus. BoccranoBurenun u
okuciautend. OKHCICHHE U BOCCTAaHOBIICHHE. BakHEHIINE OKHUCIMTEIN W BOCCTAHOBHUTCIIH.
BoccraHoBuTEIIFHBIE CBOMCTBA METaNIOB — MMPOCTBIX  BCHICCTB. OKHCIUTEIBHBIE H

BOCCTAaHOBUTENIbHBIE CBOWCTBA HEMETAJIIOB — MIPOCTHIX BelleCTB. BoccTaHOBUTEIbHBIE
CBOICTBa BEIECTB, 00Pa30BAHHBIX ATEMEHTAMU B HU3LIEH (OTPULIATENIbHOM ) CTENEHUOKUCIEHUSI.

OxucIuTeIbHbIEC CBOMCTBA BCIICCTB, 06pa3OBaHHBIX 3JIEMEHTaMU B BBICIIEH (HOHOX(HTCHBHOﬁ)
creneHH okuciaeHus. OKUCINTEIbLHBIE M BOCCTAHOBUTEIBHBIC CBOMCTBA BCIICCTB, O6p&30BaHHBIX
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9JIEMEHTAMHU B IPOMEXKYTOYHBIX CTENEHSIX OKHUCIeHHs. Kiaccudukanus OKHCIMTENBHO-
BOCCTAHOBUTEIBHBIX pEaKIHMid. Peaknuym MEXaTOMHOTO W MEXKMOJCKYISIPHOTO OKHCIICHUS-
BOCCTAaHOBJICHUA. Peakiuu BHYTPUMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBICHHA. Peakiun
CaMOOKHCIICHHS-CAMOBOCCTAHOBJICHHUS  (AMCHPONOPIIMOHUPOBaHUsA). MeTonbl  CcOCTaBICHHS
YPaBHEHHI OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. MeToq 3lIeKTpoHHOro OanaHca.
BnusHue cpexpl Ha NMPOTEKaHWE OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX IPOLECCOB DIEKTPOIH3
pacIIaBoOB ¥ BOAHBIX PACTBOPOB IEKTPOIUTOB. XUMUYECKHUE HCTOUHUKHU TOKA. DIIEKTPOIHbIC
HNOTeHIHUANBI. P cTaHIapTHBIX 3IEKTPOAHBIX MOTCHIUAIOB (3JEKTPOXUMHUUCCKUH P
HAIPSDKEHUN METAJLIOB).

BaeaynuropHas camocrosiTenibHas paboTa

[Toaroroska cooOOIIEHUN:

["asibBaHWYECKHE AIEMEHThl U MPUHIUIBI X padoThl. CoCTaBI€HHE TajJbBaHMUYECKHX 3JIEMEHTOB.
OO0Opa3oBaHre TalbBaHUYECKUX Iap IPH XUMHYECKHX MpoIeccax. [ aabBaHUUYECKHE JJIEMEHTHI,
MpUMEHSEMbIE B JKM3HHU: CBUHIIOBAas AaKKyMyJsTOpHas Oarapesi, HUKEIb-KaJMHEBbIE Oarapeu,
TOIUIMBHBIE  3JeMEHThl. [Iporecchl, mnOpoucxoisdiiKie HA KaToA€ W  aHOJe. Y PaBHEHUS
ANEKTPOXUMUUYECKUX IPOLIECCOB. DJIEKTPOJIU3 BOJHBIX PACTBOPOB C HHEPTHBIMU DIICKTPOJAMHU.
DJIEKTPOJIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU dJieKTpoaamu. IIpakTuueckoe npuMEeHEHHE
ANEKTPOIU3A.

OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI.

Tema 1.9.
Kaaccndukanus
BeulecTB. [IpocThie
BellecTBa

Copepxanue yaeOHOTO MaTepuana

TeopeTnueckue 3aHATHS

1 | Knaccudpukanus Heopranmdeckux BemiecTB. IIpocTele u cioxsble BemiecTBa. OKCHIBI, UX
kinaccupukanusa. ['uapokcuapl (OCHOBaHUS, KHCIOPOJCOAEPXKALIUE KHCIOTHI, aM(pOTepHbIE
ruspokcubl). Kucnotel, ux knaccugukanus. OcHoBaHus, ux kiaccupukanus. Conu cpeqHue,
KHCJIBIE, OCHOBHBIE U KOMIUIEKCHbIE. MeTaiel. [IonoxeHne MeTaioB B IEPUOINYECKON
cUCTeMEe M OCOOEHHOCTH CTPOEHHUS MX aTroMmoB. lIpocTele BemiecTBa — METalIbl: CTPOEHUE
KPHUCTAJUIOB U METAJUIMYECKAsE XUMUYECKasl CBSI3b.

2 | O6mwe Gu3nvecKkre CBOWCTBA METAJIOB M IX BOCCTAHOBUTEIIBHBIC CBOMCTBA: B3aNMOJICHCTBHE C
HeMeTalaMu  (KUCIIOPOJIOM, TalloTeHaMH, CEpOM, a30TOM, BOJOPOAOM), BOAOW, KHCIOTaMH,
pacTBOpaMH COJieH, OPraHUIECKMMHU BEIeCTBAMH (CITUPTAMH, TAJOTeHAKaHaMHU, (DEHOJIOM,
KHUCJIOTaMH), IET0YaMH.

3 OKCI/I,Z[BI U TUAPOKCHUIABI MECTAJIIIOB. 3aBUCHMOCTE CBOMCTB 3THX COE€IUHEHUH OT CTeIeHel
OKHCJICHHS METAJIJIOB. 3HAYEHNE METAJIJIOB B IprUpoacC U )KU3HHU OPraHnu3MOB. Hemeramnsr.
ITonoxxeHne HEMETAILIOB B Hepnom/lqecxoﬁ CHUCTEMC, 0COOEHHOCTHU CTPOCHUSA UX aTOMOB.
SJ'ICKTpOOTpI/II_IaTeHBHOCTB. BHaFOPOHHLIC Tras3bl. aﬂeKTpOHHOC CTPOCHUC aTOMOB 6J'IaFOpOJIHBIX
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ra3oB U OCOOCHHOCTHM HUX XUMHUYECKHUX M (PU3NYECKUX CBOWCTB. Hemeramnsl — mpocThie
BeleCTBA. VX aTOMHOE W MOJEKYISIPHOE CTpOeHUE UX. AuioTponus. XUMUYECKHE CBOMCTBA
HeMeTa/1oB. OKHUCIIMTENbHBIE CBOMCTBA: B3aMMOJIEHCTBHE C METalIaMU, BOJOPOJOM, MEHEe
3JIEKTPOOTPULATENIBHBIMA HEMETAJIJIAMHU, HEKOTOPBIMU CJIOKHBIMH BEIIECTBAMU.
BoccranoButenbHble CBOHCTBA HEMETAJUIOB B PEAKLIUAX C (PTOPOM, KHCIOPOIOM, CIIOKHBIMHU
BEIIECTBAMH — OKUCIUTENSAMU (a30THOM U CEpHON KUCIOTaMU U JIp. ).

[IpakTrueckue 3aHsATUS 4
1 | Usyuenue XuMUYECKHX CBOICTB METAILIOB

BueaynuropHas camocrositesibHas paboTa 2
[TonroroBka pedepartos:

Koppo3us metanmos. [lonstue koppo3un. Xumudeckas KOppo3us. DIEKTPOXUMHUUECKAsT KOPPO3HUSL.
Crioco0bl 3aIUTBl METAUIOB OT Kopposuu. OOmue crocoObl MOTydeHHs METauioB. MeTauibl B
npupoje. MeTalmyprus U ee BUAbL: TUPO-, THIPO- U IEKTPOMETAIUTYPIUs. DIEKTPOIIU3 PACIUIaBOB U
PacTBOPOB COEMHEHHUI METAJUIOB M €r0 IMPAKTUIECKOE 3HAYCHHE.

OTBeThI HA KOHTPOJIbHBIE BOIIPOCHI.

Tema 1.10. Coneprkanue ydeOHOro Marepuana 14
OCHOBHBIE KJIACCHI Teopernueckue 3aHATUSA 2
HEOPraHUIECKUX U 1 | Okcuabl 1 aHrUIPUILl KapOOHOBLIX KHCIOT. Hecoseobpasyrommue 1 coaeo0pasyroiue OKCUIbL.

OpraHH1eCKuxX Kucnotueie okcuipl, ux cBoiicTBa. OCHOOBHBIE OKCHJIBI, MX CBOHCTBA. AM(OTEpHBIE OKCUIBI, UX
COCAMHEHNH CBOMCTBA. 3aBUCHMOCTHL CBOWCTB OKCHIOB METAUIOB OT CTENE€HH OKUCIeHUs. KHCIOThI
OpraHMuYecKue W Heopranuyeckue. KucioTel B cBeTe T€OpUH dIEKTPOTUTHUECKOM JUCCOIIUAIUH.
OOme CcBOMCTBA KHCIOT: B3aMMOJCHCTBHE OpPraHMYECKMX W HEOPraHHMYECKUX KHCIOT C
MeTallJIaMHi, OCHOOBHBIMH U aM(pOTEPHBIMU OKCHJAMHU U THIIPOKCHJIAMH, COJSIMHU, 00Opa30oBaHHe
CIOXHBIX 3¢UpoB. OCOOEHHOCTH CBONCTB KOHUEHTPUPOBAHHON CEPHOM M a30THOM KHCIOT.
OcHoBaHMsI OpraHu4eckre U Heopranndeckue. OCHOBaHUS B CBETE TEOPUH DJIEKTPOITUTUYECKOM
nuccormanuu. Krnaccudukaiuss OpraHMu4eckKuX W HEOPTraHMYECKUX OCHOBAaHUN. XHUMHYECKHE
CBOICTBa MIENOYEH W HEPACTBOPUMBIX OCHOBAHUU. AM(POTEPHOCTH OKCHUAOB U THIPOKCH]IOB
NEPEXOHBIX METAJIOB: B3aNMOACHUCTBHE ¢ KUCIoTaMu U menodamu. Conu. Kiaccudukanms n
XUMHUYECKHE CBOMCTBa coieil. OCOOCHHOCTH CBOMCTB COJIEH OpPraHMYeCKHX M HEOPTaHUYECKHX
KHCJIOT.
2 | l'eneTnueckas CBSI3b MEXJy KJIaCCaMH OPTaHUYECKUX M HEOpPraHMUYECKUX coenuHeHui. [ToHsTue
O TCHETHYECKOH CBSI3M W TCHETHYCCKUX psAJaX B HEOPTaHMYECKOH M OPraHUYeCKOW XMMHUH.
['eHeTnyeckue psaapl MeTauia (Ha MpUMepe KalblUs U JKenes3a), HeMeTala (cepbl U KpeMHus),
MIEPEXO0JTHOTO dJieMeHTa (IMHKa). ['eHeTHIeCKHe psiibl M TeHETHYECKAast CBS3b B OPTaHUYECKOM
xumun. EQMHCTBO MUpa BeIecTB.
[IpakTueckue 3aHATHS 6
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1 | M3ydeHne XUMHYECKUX CBOMCTB KHUCJIOT, COJICH, OCHOBaHUH.

2 | I'maponus conei.

HpaKTI/I‘IeCKOG 3aHATHUC

3 I I'eneTnueckas CBI3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX U OPTraHNuYCCKUX COC,Z[HHGHHﬁ.

Bueaynuropnas camocrositenbHas padora

KoHcrniektupoBanue Tekcra yaeOHUKa:

Bonopoansie coenuHenus HemeTamuio. [lonydyenrne amMuaka v XJa0poBOI0pOia CHHTE30M U
kocBeHHO. Pusnueckue cBoricTBa. OTHOIIIEHHE K BOJIE: KUCIIOTHO-OCHOBHBIE CBOMCTBA
OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

Tema 1.11.
XHUMHSA B JKU3HHA
oo0IecTBAa

Copepxanue yueOHOro MaTepuana

12

TeopeTnueckue 3aHATUA

1 | XuMus U mpou3BOJACTBO. XUMHUYECKas] MPOMBIIUIEHHOCTh U XUMHYECKHE TeXHOJOruu. ChIpbe
JUISL XUMUYECKOW IMPOMBIIIJIEHHOCTH. Bosla B XMMHYECKONH NPOMBILUIEHHOCTH. DHEPIHs s
XUMUYECKOIO MPOU3BOJCTBA. HayuHble NpPUHIMIBI XUMHYECKOTO MPOU3BOACTBA. 3allMTa
OKpyXKarollled cpeAbl U OXpaHa Tpylda NP XUMHUYECKOM Ipou3BoJcTBE. OCHOBHBIE CTaAUU
XUMUYECKOr0 Mpou3BoJcTBAa. CpaBHEHME IPOU3BOACTBA aMMHaKa M MeTaHOJIA. XHUMHS B
CEJIbCKOM XO3siiicTBe. XUMHU3AlMsI CEJILCKOI0 X034iCTBa U ee HampaBjieHus. PacteHus u mousa,
MOYBEHHBIM MOTJIOMAIONUN KOMIUIEKC. YA00peHus W uX Kiaccupukanusa. XUMUYECKHE
CpencTBa 3alMThl pacTeHuil. OTpullaTeIbHbIC MOCIEACTBHUS IPUMEHEHUS TIECTUIIUIOB U OopbOa
¢ HUMHM. XMMH3aLMs JKUBOTHOBOACTBA. XHMHUS U DKOJOTHA. XHUMHYECKOE 3arpsA3HEHHE
OoKpykarotiei cpeapl. OxpaHa rugpocepbl OT XUMHUYECKOTO 3arpsisHeHus. OXpaHa MOYBBHI OT
XUMHYecKoro 3arpszHeHus. OxpaHa arMoc(epsl OT XUMUYECKOro 3arps3HeHus. OxpaHa ¢uopsl
U (QayHbl OT XMMHMUYECKOTO 3arpsi3HEHUs. BHOTEXHOJIOTMS M TEeHHas WHXKEHepHs. XuUMusi U
NIOBCEIHEBHAs JKU3Hb 4esloBeka. /JJomamnsas anreka. Moromue u uncranie cpeacrsa. Cpeacrsa
00pbOBI C OBITOBBIMU HaceKOMbIMHU. CpeICTBa TUYHON TMTHEHBl U KOCMETHUKU. XUMHUS U MHIIA.
MapKupoBKH yaKOBOK IUIIEBBIX U THTHEHUYECKUX MPOAYKTOB U YMEHUE UX YATATh. JKOJIOTHS
KWINIIA. XUMHS U TEHETUKA YEJIOBEKA.

BaeaynuTopHas camocTosiTenibHas paboTa:
BrimonHeHne MHIMBUya IbHBIX POEKTOB:
1. Kparkue cBeeHHs IO HICTOPUU BOZHUKHOBEHUS U PA3BUTHUS OPTaHUYECKOH XUMMH.
Kusnp u gestenbHOCcTh A.M. byTiepoBa. OTBETBI Ha KOHTPOJIBHBIE BOIPOCHI.
2. Kayuyku HaTypanbHbIi ¥ cuHTeTH4Yeckue. Cononumepsl! (OyTaueH-CTUPOIbHBINA KaydyK).
Bynkanuszanus kayuyka, pe3uHa u 300HHT.
3. IlpoaykTel, mosiyyaemble W3 HAJICMOJBHON BOJBL. ODKOJOTMYECKHE aCMEKThl J00bIYH,
nepepaboTKU U UCTOIb30BaHUS TOPIOYUX HCKOMAEMBIX.
4. MetaHos, €ro MPOMBIIUIEHHOE IIOJyYeHHE W TNPUMEHEHHE B IPOMBIIUIEHHOCTH.
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9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.

27.

buonornueckoe nencTBHE METaHOA.

Cunrerndeckue morotue cpeactsa — CMC (meTepreHTsl), uX MPeuMyIIecTBa M HEJOCTATKH.
buonoruueckue ¢pyHkuu 6e1KoB, UX 3HaYeHue. benku kak kommnoHeHT nuuy. [Ipodiaema
0EJIKOBOT'O TOJIOJAHMSI U ITYTH €€ PELIECHHUS.

buorexHoiorus u reHHas nHxenepuss — texHosornu XXIBeka.

HanorexHnosiorust Kak mpuOpUTETHOE HANIPaBJICHUE Pa3BUTHS HAYKH U MPOU3BOJICTBA B
Poccuiickoit denepanu

Kusnp u gesrenpHocts .M. MeHaeneena.

«Ilepuonnyeckomy 3akoHy OyJyIliee HE TPO3UT pa3pyLICHUEM. .. »

N3oTonsl Bogopoaa.

[1na3zma — yeTBepTOE COCTOSIHUE BEIIECTBA.

['pyboaucriepcHbIE CHCTEMBI, UX KJIacCH(DHUKAIUSA M HCIIOJIb30BaHKUE B TPO(ecCHOHAIBHON
JIeATETbHOCTH

Kocmernueckue renu.

Uctopus rurca.

[ToBapeHHas COJIb KAK XUMHUYECKOE ChIPhE.

Hcropus monmydeHust 1 MpOU3BOJICTBA AIIFOMUHUSA.

Kusup u gesrenpHOCTh I, J[9BU.

WuepTHble uiu 6J1aropoHbIe ra3bl

Kusnb u gesrensHocTs A. M. ByTtiieposa.

HcTopust OTKpbITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOKIeHUN B Poccuiickoit
Denepanuu.

HedTh 1 ee TpancropTHpoBKa Kak OCHOBA B3aUMOBBITOJHOTO MEXTYHAPOIHOTO CO-
TPYJIHUYECTBA

PentrenoBckoe u3nydeHue U €ro UCMOJIb30BaHNE B TEXHUKE U MEIHUITHUHE.

WuepTHbIe U 6J1aropoHbIE ra3bl.

OxpaHa OKpyXKawIlel cpeapl OT XHUMHYECKOro 3arpsi3HeHus. KonudecTBeHHBIE Xa-
PaKTEPUCTUKH 3arPSI3HEHUS OKPYKAIOIIEH CpeIbl.

['pyOonucnepcHble CUCTEMBI, X KJIacCU(DUKAIUA U UCIIOJIb30BaHKE B TPO(ECCUOHATILHOM
JIeATEITbHOCTH.

Koppo3sust MmeTamioB u criocoObl 3aIUTEI OT KOPPO3HH.

HaumenoBanue
pa3aeJioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, JJadopaTopHbie U MPaAKTHYECKHE 3aHATHS, BHeAyTUTOPHAasI

caMoCTOsITeIbHAs y4eOHas padoTa 00y4yarommxcs.

Oo0Bem
4aCc0B

YpoBeHnb
OCBOCHUS

1

2

4

BBenenune

Cogepxanue yaeOHOTO MaTepuana

TeopeTnueckue 3aHATHS
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[Tpenmet oprannyeckoit xumuu. [IoHsiTHE 00 OpraHUYECKOM BEIIECTBE U OPraHNYECKON XUMUHU.
Kpatkwuii ouepk ncropun pa3BUTHSI OpraHUIECKON XUMHUH. Butanusm u ero kpymenue. OCOOEHHOCTH
CTPOEHHS OpraHuyeckux coenrneHuil. KpyroBopot yriepona B npupoJe.

Pa3zpen2
Oprannyeckasi XumMust

Tema 2.1.
OcHOBHBIE IOHATHS
OpPraHuYecKoil XUMHH U
TeOpHUsi CTPOEHUS
OpPraHuYecKux
COCITHHEHHIA.

Conepxanue yaeOHOro MaTepuaia

TeOpeTI/I‘IGCKI/Ie 3aHATHUA

1.

Teopust crpoeHus opranuyeckux coenuHeHuid A.M.bytnepoa. IIpenmnocbuiku co3gaHust
Teopun cTpoeHusi. OCHOBHbIE NOJIOKEHUs Teopuu crpoeHuss A.M.byrnepoa. Xumuueckoe
CTpOEHUE U CBOIcTBa opranndeckux BeriecTB. [lonarue 06 nzomepun. CrocoObl 0TOOpaxeHus
CTpoeHHUS MOJIEKYNBI (hopMyibl, Monenn). 3HaueHue Tteopuu A.M.BytinepoBa s pa3BUTHS
OpPraHMYECKON XMMUHU U XUMUYECKUX ITPOrHo30B. CTpoeHnE aTOMa yriiepoa. DIEKTPOHHOE
00JaKo 1 opOuTallb, S- U p-OpOUTaIN. DIEKTPOHHBIE U ANEKTPOHHO-Tpadudeckue GopMyIibl
aToMma yriepojia B OCHOBHOM U BO30yx- 15 neHHoM cocTtosiHusIX. KoBaneHTHas Xumuueckas
CBSI3b U €€ KJaccu(UKaIus 1Mo croco0y nepekpbIBaHus opouTtanei (c- u n-cBsi3u). [lonstue
ruOpuau3anuy. Paznuunble TUbl THOpUAM3alMK U pOpMa aTOMHBIX OpOHTanell, B3aMMHOE
OTTAJIKMBaHUE TUOPUAHBIX OpOUTaell U UX PACHOJIOKEHHUE B IIPOCTPAHCTBE B COOTBETCTBUU C
MUHHMYMOM 3Hepruu. ['eoMeTpust MOJIeKyJ BEIIECTB, 00Pa30BaHHBIX aTOMaMH YIJIepoia B
pa3NUYHBIX COCTOAHUAX TuOpuauzanmu. Kiaccudukanus opraHM4ecKux COEJUHEHUH.
Knaccudukanus opraHMuecKrx BEIIECTB B 3aBUCUMOCTH OT CTPOCHHUSI YTIEPOAHOMN IETH.
[Tonstue pyHKIMOHANBHON Ipynbl. Kinaccudukaiys opraHiyeckux BEIECTB [0 TUITY
¢yHKIIMOHaIbHOU Tpymnibl. OCHOBBI HOMEHKJIATYPbl OPraHUYECKUX BellecTB. TpuBraibHbIE
Ha3BaHMs. PanlmoHanpHas HOMEHKIIATypa Kak npeamecTseHHuna HomeHknarypsl [IUPAC.
Howmenknarypa IUPAC: npuniuns! 00pa3oBaHHs Ha3BaHUH, CTAPIIMHCTBO (YHKIMOHAIBHBIX
rpymnm, ux obo3HaueHue B npepukcax u cyprkcax Ha3BaHUN OPraHUYECKUX BEIecTB. THUIIbI
XMMHUYECKHX CBsI3el B OpPraHMYECKMX COSAMHEHUX U crlocoObl Ux pa3pbiBa. Knaccudukanus
KOBAJICHTHBIX  CBSI3e IO  AJIEKTPOOTPHUIATEILHOCTH  CBS3aHHBIX  aTOMOB,  CHOCOOY
nepeKpbIBaHUS OpOuTalell, KpaTHOCTH, MeXaHU3My oOpa3oBanus. Kiaccudukarus peakiuii mo
U3MEHEHHUI0O B  CTPYKType cyOcTpata (NpUCOEIMHEHHE, OTIIEIJICHHe, 3aMelleHue,
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U30MepH3alysl) U TUILY peareHTa (pajuKaibHble, HyKI€O(QHIbHbIE, JIeKTpodmiIbHbIe). Peakuun
npucoenunenust (AN, AE), snrumunupoBanus (E), 3amemennst (SR, SN, SE), uzomepusanun.
Pa3HOBHIHOCTH peakuil KaXJ0ro TUIA: TMAPUPOBAHUE U JETUIAPUPOBAHUE, TAJIOTEHUPOBAHUE
U JCrajoreHUpOBaHWE, THUIpAaTalus W Jerujaparanus, TUAPOTaJOreHUPOBAaHUE U
JETUIpOrajIoreHUPOBAHNE, TOJUMEpU3alMsl M IOJIMKOHJEHcauus, mneperpynnupoka. O.
CoBpeMeHHbIE TPEJCTABJICHNA O XUMHUYECKOM CTPOCHHHM OpPraHMYeCKHX BelecTB. OCHOBHbIE
HalpaBJieHUs pa3BUTUs Teopuu ctpoeHus A. M. Bytieposa. M3omepust opraHndeckux BELECTB
n ee BuAbl. CTpYyKTypHas HM30MEpHUSA: MEXKKIACCOBas, YIJIEPOAHOIO CKENeTa, IOJIO0XKCHUS
KPaTHOM CBSA3M M (PYHKUMOHANBHOM rpymnbl. [IpocTpancTBeHHAs H30MEPHs: TEOMETPHUECKAs U
ontuueckas. [lorarne acummerpudeckoro neHTpa. buonornueckoe 3HaueHUE ONTUYECKOU
n3oMepun. BzauMHoe BIMsHME aTOMOB B MOJIEKYJIaX OPTraHMYECKUX BEIIECTB.

Tema 2.2.
IIpeneabnbie
YIJIEBOXOPOBI

Cogepxanue yueOHOro MaTepuana

TeOpeTI/IqCCKHe 3aHATHUA

1.

['omonornueckuit psa  ankaHoB. [lonstue 00 yrieBomoponax. OCOOEHHOCTH CTPOEHUS
IpeJeNbHbIX YIJIEBOJOPOJOB. AJIKaHbl Kak HpPEICTaBUTENM NpPEeAeSbHBIX YIIEBOJOPOIOB.
DJEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJIbl MeETaHa M JAPYrHX aJKaHOB.
['omonoruueckuit psa u usomepus napadpuHoB. HopmanbHOe U pa3BETBIEHHOE CTPOCHHE
yriiepogHou uenu. HomeHkinarypa ajakaHoB M aJKWIbHBIX 3aMecTUTeNnel. Duzndeckue
CBOWCTBA aJIKAHOB.

Xumudeckue cBoicTBa ainkaHoB. Peakiuu SR-tuma: ranorenuposanue (padotst H. H.
CemeHnoBa), HuTpoBanue o KonosanoBy. MexaHu3M peakiinu XJIOPUPOBAHUS aJTKAaHOB.
Peakiuu nerunpupoBaHusi, TOPEHUS, KATATUTHIECKOTO OKUCIICHHS aikaHOB. [IpuMmeHenune u
CHOCOObI TIOJTYYEHHS aJIKAHOB.

O6uacTu npUMeHEeHUs anKaHoB. [IpomblliuieHHbIE CIOCOOBI MOTYYEHHS AJIKAaHOB: MOJTYYEHHE U3
HOPUPOJHBIX HMCTOYHUKOB, KpPEKHUHI TNapapuHOB, MOJYyYEHHE CHUHTETUYECKOro OeH3MHa,
razuukanms yrias, rujpupoBaHue ankaHoB. JlabopaTopHble croOCOObI MONYYEHHUS ATKAHOB:
cuHTe3 Bropma, nexkapOOKCHIMpOBaHME, THIPOIM3 KapOuaa amoMuHUs. LlukioankaHsl.
['omonornyeckuil psii ¥ HOMEHKJIaTypa IUKIOAJNKaHOB, X obOmas ¢opmyna. Ilonstue o
HanpsDKEHUM 1UKia. V3oMepus IUKIIOAIKaHOB: MEXKKIIACCOBas, YIVIEPOJHOIO CKEJETa,
reomerpuueckas. [lomydenne u pusnyeckre CBOWCTBA MUKIOATKAHOB. XUMHYECKUE CBOMCTBA
UKIoaKaHoB. Crienugpuka CBONCTB HUKIIOAIKAHOB C MAJIbIM pa3MepoM Lukia. Peakuuu
IPUCOEANHEHNS U PAJUKAIBHOTO 3aMELEHUS.

[TpakTueckue 3aHATHS

1.
2.

[ToryueHue MeTaHa U U3y4yEHUE ero CBOMCTB: TOPEHHUsI, OTHOLIEHHS K OpOMHOM BoJie 1
pacTBOpPY IepMaHraHara Kajaus.
N3yueHne XMMUYECKHUX CBOMCTB aJIKaHOB
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BHreaynuropHas camocrosiTenbHast pabota

KoHcnekTupoBaHue TeKCTa yueOHUKaA:

KpekuHr ankaHoB, pa3jIM4Hble BUIbI KPEKUHIA, IPUMEHEHUE B IPOMBILUIEHHOCTH. [Inponus u
KOHBEPCHsI METaHa, U30MEpU3aLUs aIKaHOB AJIKaHbl B Ipupoze. OTBEThI HA KOHTPOJIbHbBIE BOIIPOCHI.

Tema 2.3.
9THJIEHOBLIE B
JHEeHOBBIE
YIJIEBOAOPOAbI

Conepixanue yyeOHOro MaTepuaia

TeopeTnueckue 3aHATHSL

1

['omonornyeckuil psig alKeHOB. JJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI
JTHJIEHA U alKeHOB. ['oMosoruueckuil psa u obmas GopMyia alkeHoB. 3oMepus 3THIIEHOBBIX
YII€BOAOPOAOB:  MEXKKIACCOBAsA, YIJIEPOAHOIO CKEIEeTa, IIOJNIOKCHHS KPAaTHOM  CBS3H,
reomerpuueckas. OCOOEHHOCTM HOMEHKJIATYphl ASTHJIEHOBBIX YIJIEBOAOPOIOB, Ha3BaHUS
BAKHEUIIMX paaukanoB. @DuU3NYECKHME CBOMCTBA aAIKEHOB. [lcmnosb30BaHuE BBICOKOM
PEAKIIMOHHOHN CIIOCOOHOCTH aJIKEHOB B XMMUYECKOH NMpoMbIlUIeHHOCTH. [IpuMeHenne stusena
u npomnuieHa. [IpomblnuieHHbIE CIOCOOBI MOJMYyYEHUS alKEHOB. Peakuuu neruapupoBaHUs U
KPEKHHIa AJIKEHOB.

XUMHYECKHE CBOICTBA QJIKEHOB. OJEKTPOQUIbHBIA XapakTep peaklui, CKIOHHOCTb K
peakuusM IPUCOEAUHEHUS, OKUCIEHUsA, nojaumepusauuu. lIpaBuno MapKOBHMKOBA M €ro
AJIEKTPOHHOE 000CHOBaHuE. Peakiuy rajioreHupoBaHusi, THIPOraJlor€HUPOBAHUS, THIpaTalluu,
rugpupoBanus. Mexanusm AE-peakuwmil. Ilonsarue o peakumsx nonumepusanuu. ['opeHue
AJKEHOB. Peakiuy OKMCIEHUS B MATKHUX U KECTKUX yCcIoBUAX. Peakuys Barnepa u ee 3HaueHHe
Ui OOHApyKEHHUsl HEIpEJeNIbHBIX YIJIeBOJOPOJOB, MoiydeHus riaukoneil. [Ipumenenue u
CrocoObl OJTyYeHHs aJIkeHOB. JlabopaTopHble CIOCOOBI MOJTYUYEHHS AJIKEHOB.

Ankanuensl. IloHatne u kimaccudukanyss OUEHOBBIX YIJIEBOJOPOJOB IO B3aUMHOMY
pacIloNIO’KEHUIO  KpaTHBIX  CBsized B MoJekyne. OCOOEHHOCTH — BJIEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHMS COMNPSIKEHHBIX JIHUEHOB. [IOHATHE O T-3JEKTPOHHOW CHCTEME.
HomeHknatypa TUEHOBBIX yriieBo10po/1oB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB CONMPSKEHHBIX
JUEHOB KaK CJEJACTBUE MX DJIIEKTPOHHOIO cTpoeHusa. Peakuuu 1,4-npucoequHeHus.
[Tomumepusanust aueHoB. CrocoObl MOJTY4YEHHUs IUEHOBBIX YriaeBoJopojoB: pabotsl C. B.
Jlebenesa, nerunpupoBaHue ankaHoB. OCHOBHbBIE TOHSATHS XMMHHM BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUN (HAa TMpuUMEpe NPOAYKTOB IOJMMEPHU3ALMM aJIKEHOB, QJIKaAHMEHOB M HX
raJIOTeHIIPOU3BOIHBIX ). MOHOMED, MOJIUMED, peaKius MOJTUMEPU3AINH, CTENEHb
MOJIMMEPU3ALUU, CTPYKTYPHOE 3B€HO. THIIBI MOJMMEPHBIX LIENEH: JIMHEMHBIC, Pa3BETBICHHBIE,
cumuTele. [loHsATHE 0 CTepeoperysipHbIX MOJUMEpPax.

[TpakTueckue 3aHATHS

1

HonyquHe OTUJICHA nernnpaTauHeﬁ OTUJIOBOT'O CIIMPTA, O3BHAKOMJICHUEC C XUMUYCCKUMU
CBOMCTBaMM STHJICHA.
I/IBYT{CHI/IC XMMHYECKHX CBOHCTB JTUEHOBBIX YriieBOAOpPOaOB.
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BreaynuTopHas camocTosiTesbHas padoTta

IToaroroska coOOIIEHUN:

[Tonumepsl TepMoOIIaCTUYHBIE U TepMOpeakTuBHbIE. [IpeacTaBieHue o miacTtMaccax M 3jacToMepax.
[TonuaTHIIEH BBICOKOTO M HHU3KOTO JIaBJICHHs, €ro CBOMCTBAa M NpuMeHeHwue. [lommmponuieH, ero
NPUMEHEHUE U CBOMCTBA. ["anoreHcoaepxkaimye noauMepsl: TedoH, moauBUHUIXIopUA. OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

Tema 2.4.
AIlIeTHJICHOBLIE
YIJIEBOAOPOAbI

Copepxanue yueOHOro MaTepuana

TeopeTnueckue 3aHATUS

1 ['omonoruyeckuii psiji aIKUHOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE alleTUJICHA U
Ipyrux ajkuHOB. ['omonormyeckuii psinm u obmas ¢opmyna ankuHoB. Homenknatypa
AllETUJICHOBBIX YIUIEBOJAOPOAOB. M30Mepust MEXKIacCOBasi, yriIE€pOJHOIO CKEJIeTa, MOJIOKEHUS
KpPaTHOU CBS3U.

2 XUMHYECKUE CBOMCTBA U MPUMEHEHUE aNKUHOB. OCOOEHHOCTH peakLuil MPUCOeINHEHUS 110
TPOMHOW  yriepoxa-yriaeponHod cBasu. Peakuus Kydepoa. IlpaBuno MapkoBHUKOBA
IPUMEHUTENIbHO K aneTuiieHaM. [1oJBIKHOCTh aTOMa BOAOPOAA (KUCIOTHBIE CBOWCTBA
ankuHoB). Okucnenue aakuHoB. Peakius 3enunckoro. [Tonyuenue ankunos. [lomyuenue
alleTUIeHa MPOJU30M METaHa M KapOUIHBIM METOJIOM.

HpaKTI/I‘-IeCKI/Ie 3aHATHUA

1 [Tonyuenue anerusiaeHa u3 KapOuaa KaabIus, 03HAKOMJICHHUE C XUMHUYECKUMHU CBOMCTBAMHU
aleTuiIeHa
Metompl MOTy4eHUsI U XUMUYECKHUE CBOMCTBA aTKUHOB.

BueayauropHasi camoctosiTenbHasi padoTa

KoHcnekTupoBaHue TeKCTa yueOHHKaA:

[TpymeHeHre aleTHIIEHOBBIX YIiieBoA0po0B. [lonuBuHMIaneTar.
OTBeThl Ha KOHTPOJIBHBIE BOITPOCHI.

Tema 2.5

Copepxanue yaeOHOTO MaTepuana

TeopeTnueckue 3aHATHS

N




ApomaTuyecKkue
YIJ1€BOAOPOAbI
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['omosiornueckuit psia apeHoB. beH30s1 Kak mpeACcTaBUTENb apeHOB. Pa3BuTHE MpeicTaBiIeHUNA O
ctpoennn OeH3osia. CoBpeMEHHBIE NPEICTaBICHHUS 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM
cTpoeHnn Oenzona. OOpa3zoBaHuEe apoMaTHYECKOW 7-CUCTeMbl. ['omonoru OeH3oma, WX
HOMEHKJIaTypa, obmas ¢opmyna. Homenknarypa s Au3aMelleHHbIX MPOU3BOIHBIX OeH301a!
OpTO-, M€Ta-, apa-pacIoyokKeHue 3amecTuTeneil. Pu3nyeckue CBONCTBA apeHOB. XUMUYECKUE
cBoiicTBa apeHoB. [Ipumepbl peakiuii 31eKTPOGUIBHOTO 3aMEIICHUs: TaJOoreHUpPOBaHUS,
ankunupoBanus (karammzaropel ODpunenss — Kpadrea), HuTpoBaHUS, CyIbOUPOBAHHMS.
Peakuuu ruapupoBaHus U NpUCOEIUHEHUS XJopa K 6eH3omy. OcoOEHHOCTH XUMHUYECKUX
CBOWCTB roMoJIOTOB OeH3011a. B3anMHOe BIMsIHEE aTOMOB Ha IIPUMEPE TOMOJIOTOB aPEHOB.
OpueHTanus B peakusx 3MeKkTpodmisHoro 3amemenus. Opuentantsl | u Il pozga.

[IpakTrueckue 3aHATUS
MeTo/bI OJTy4eHHE U XUMUYECKUE CBOMCTBA OeH30Ma. ['oMonoruueckuii psii apeHoB
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BueaynuropHas camocrositesibHas paboTa 2
BrinosiHeHue ynpaxHeHUi:
Cocranenue 1 Ha3BaHue (POPMYII IPEAeTbHBIX, HENPEACTbHBIX, APOMATUIECKUX YTIICBOJOPOIOB.
[TonroroBka coobmenuii: Ilpumenenue U modydeHHe apeHOB. [IpupojHble HCTOYHHKHU
apoOMaTHYECKUX YIJIEBOJOPOIOB. ApoMaTu3alys @JIKaHOB M LHKIOAIKAHOB. AJIKMIMPOBaHUE
OeHzona.
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
Coneprkanue ydeOHOro MaTepraia 4
Tema 2.6. Teopernueckue 3aHATUSA 2
Ipuponnbie ucrounuku | 1. | Hedprs. Haxoxnenme B mpupome, coctaB W (U3MYECKUEe  CBoiicTBa  He(TH.
yrii€esoaopoaos TormumBHO3HepreTueckoe 3HaueHwe Hedtu. IIpombinuieHHas mepepaboTka  HETH.
Pextu¢ukanus HeQTH, OCHOBHBIE (pakUUU €€ pa3leleHus, X HCIOJIb30BaHue. Bropuynas
nepepaboTka HeTenpoayKkToB. PekTrdukaius MazyTa npyu yMEHBIIEHHOM JAaBlieHuu. KpekuHr
HepTenpoAykToB. Paznuunble BUabI KpekuHra, padorsl B.I'.IllyxoBa. M3omepu3anus aakaHOB.
ANKUIMPOBAaHUE HETIPEAETbHBIX YIIIEBOIOPOIOB. PUPOIHBINA U MOMYTHBIN HEPTSIHON Ta3bl.
CpaBHeHuE cocTaBa PUPOJHOTO U MOIYTHOIO ra30B, UX IMPAKTUYECKOE UCII0JIb30BAHUE.
BHeaynuropHas camocrosiTenbHas paboTa
[TonroroBka pedepartos:
Pudopmunr vedrenpoaykros. KauectBo aBTOMOOMIBHOTO TOmMBa. OkTaHOBOE ynciio KamMeHHbIN 5
yroJsib. OCHOBHbBIE HaNpaBJIEHUS HCIOIb30BaHUs KaMeHHOro yriisl. KokcoBaHne KaMeHHOTo YIJis,
BaYKHEWILIME MPOJIYKTHI 3TOTO MpoIlecca: KOKC, KAMEHHOYTOJIbHAs CMOJa, Ha/ICMOJIbHAs BOJA.
CoennHeHus, BblIeIsieMble U3 KAMEHHOYTOJIbHOM ¢MOJIbl. OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI.
Cogepxanue yaeOHOTO MaTepuana 6
Tema 2.7. TeopeTnueckue 3aHATHS 2
I'mapokcuiabHbIe 1 Crpoenue u knaccuduxarnus cniuptoB. Knaccudukaius ciupToB O TUITY YTIEBOIOPOIHOTO
COCAMHECHUS paaMKana, Yuciay TMAPOKCHIIBHBIX TPYII U TUITY aTOMa yIiepoja, CBSI3aHHOTO ¢

TUAPOKCUIIBHOM IPYNIION. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOECHUE THIPOKCHIIBHOM
rpynnsl. BausHue cTtpoeHns cnupToB Ha UX GU3NYECKUe CBOWCTBA. MeXMONEKysIpHas
BOZIOPOJIHAS CBA3b. [ OMOJIOTMYECKUH PsIll IPEACIIBHBIX OJJHOATOMHBIX CIIMPTOB. M30Mepus u
HOMEHKJIaTypa aJlKaHOoJIOB, ux o0mmas popmyna. OKHCICHHE U OKHCIUTEIbHOE JETUAPUPOBAHNE
cnupToB. CriocoObl moyyeHus cuupToB. [ MApoIN3 rajoreHankatoB. [ uaparanus ajikeHoB,
yCIIOBUS ee MpoBeieHus. BoccraHoBIeHre KapOOHUIIBHBIX coeAMHeHUN. OTneabHbIe
IIPEACTABUTENN AJIKAHOJIOB
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XUMHYECKUE CBOWCTBA alKaHOJOB. PeakionHas ciocoOHOCTh MpeAebHbIX 0JTHOATOMHBIX
cnupToB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpraHM4eCKUX U HEOPraHUYECKHX.
coenuHeHUH, copepxkamux OH-rpynmy: kucnor, ocHOBaHUH, aM(POTEPHBIX COSTUHEHUH (BOJIBI,
cnuptoB). Peakiuu, moaTBepkIaolue KUCIOTHbIE CBOMCTBA CIUPTOB. Peakuinu 3aMenieHus
THJIPOKCHIIBHOM rpymiibl. MeXMONEKysipHas IeTHApaTaus ClIiupToB, YCIOBHs 00pa3oBaHus
npocThIX 3QupoB. CoxKHBIE Y3PUPHI HEOPraHUUECKUX U OPTaHUYECKUX KHUCIOT, PEaKIuu
TepUPHUKAIHH.

MHoroaroMHsble ciupThl. MI30Mepus 1 HOMEHKIIATypa IPEICTaBUTENIEH IBYX- U TPEXaTOMHBIX
cnupToB. OTIeNbHbBIE IPEACTABUTENN: STUIICHIVIMKOJIb, IIIMLEPHUH, CIIOCOObI UX MOJIy4eHHUs,
IIPAaKTUYECKOE IPUMEHEHUE.

OC00EHHOCTH XUMHYECKHUX CBOMCTB MHOTOATOMHBIX CIIMPTOB, UX KAYCCTBCHHOC O6H3py>K€HI/Ie.

@deHom1. DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHue (peHomna. Bzanmuoe BiusHuEe
apOMaTUYECKOTO KOJIbIIa U TUAPOKCHILHON TPYNIBl. XUMHUYECKHE CBOMCTBA (peHoa Kak
(GyHKLUS €ro XMMHYECKOro cTpoeHusi. bpomupoBanue eHosna (kauecTBeHHas peakius),
HUTpOBaHUE (MMKPUHOBAs KKCIIOTA, €€ CBOMCTBA U puMeHeHue). OO0pa3zoBaHNe OKpallleHHBIX
KOMIUIEKCOB ¢ HOHOM Fe3+..

[IpakTueckue 3aHATUA

1
2

H3ydeHrne XMMHUYECKUX CBOMCTB OJJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.
M3ydyeHrne XMMHYECKHUX CBOWCTB (heHoJIa.

BHeaynuropHas camocrosiTenbHas paboTa

IToaroroBka cooOIIEHMI:

Crneuuduueckre ciocoObl MoTy4YeHHs 3TUI0BOTO cuprta. dusnonoruyeckoe AecTBUE ITaHOA.
KoHcniekTupoBaHue TeKCTa yIeOHUKA:

[Tpumenenue ¢enona. [lonydenue peHona B MPOMBIIITIEHHOCTH.

OTBCTBI Ha KOHTpOJ’IBHI)IG BOHpOCI)I.

Tema 2.8.
AJbIeruabl U KeTOHBI

Copepxanue yaeOHOTO MaTepuana

TeOpeTI/I‘ICCKHe 3aHATHUA

1

['oMonoruyeckue psaasl aabAeTUAOB U KeTOHOB. [ToHsSTHE 0 KApOOHUIBHBIX COSIMHEHHSIX.
DIIEKTPOHHOE CTPOEHUE KapOOHMIIbHOM Tpynmbl. 3oMepust 1 HOMEHKIaTypa ajbIerHI0B U
KeTOHOB. DPU3NYECKUE CBOWCTBA KapOOHUIBHBIX coenHEeHUH. [lonyueHne kapOOHUIBEHBIX
COEJIMHEHUI OKUCIICHHEM CITUPTOB, TUpaTallMeil AJIKWHOB, OKUCIIEHUEM YTJIEBOJOPOIOB.
OTtaenpHbIC MIPEICTABUTENH albJACTHAOB U KETOHOB, CIEU(PHUECKHUE CITOCOOBI UX MOIYUYEHUS U
CBOMCTBA.

XUMHUYECKUE CBOICTBA albJIETUI0OB U KETOHOB. PeakiimoHHast cnocoOHOCTh KapOOHMITBHBIX
COETMHEHUH. Peakiny OKHMCIIEHHsI alIbJIETHI0B, KAY€CTBEHHBIE PEAKIIMK HA AJIbJETHIHYIO
rpymnmny. Peakium nosmkoHieHcanuu: oopazoBanue peHoa0(opMalbIeTHAHBIX CMOJL.
[TpumeHeHue U noay4YeHre KapOOHUIIbHBIX COSMHEHUH.
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HpaKTI/I‘ICCKI/Ie 3aHATHUA

1

N3ydeHne XuMHUUEeCKUX CBOMCTB ajlbJCTUI0B.
M3yyeHne XuMHUYECKHUX CBOMCTB KETOHOB

BueaynutopHast camocrositenpHas pabota

[ToaroroBka pedeparos:

[TprMeHeHre abIETHIOB M KETOHOB B OBITY U MPOMBIIIUICHHOCTH. AJIBJICTH/IBI M KETOHBI B IPUPOJIC
(3¢upnbIC Macia, EPOMOHBI).

OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

Tema 2.9.
Kap6oHoBble KHCI0TBI
M WX MPOU3BOJIHDbIE

Copepxanue yueOHOro MaTepuana

~

TeopeTnueckue 3aHATUS

1

['omonornyeckuit psiag  MOpeAelbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IloHatue o
KapOOHOBBIX KHCIIOTaX W WX KIacCH(UKAIHUsA. DIESKTPOHHOE W IMPOCTPAHCTBCHHOE CTPOCHUE
KapOOKCUIILHOM IrpyNIbl. ' OMOIOTHYECKHH sl MPeAeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, UX HOMEHKJaTypa W Hu30Mepus. MEXMOJEKYISIpHbIE BOJIOPOJIHBIE  CBS3H
KapOOKCUIIBHBIX TPYIII, UX BIUSHUE HA (PU3HUECKHE CBOICTBA KAPOOHOBBIX KHCIIOT

XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHUCJIOT. Peaknuu, WIUTIOCTPUPYIOIIUE KHUCIOTHBIC
CBOWCTBA M WX CpaBHEHHE CO CBOWCTBAMH HEOPraHWYECKUX KuCIOT. (Opa3oBaHue
(YHKIMOHATIBHBIX MPOM3BOJIHBIX KapOOHOBBIX KUCIOT. Peakiuu srepudukanuu. AHTAIPUIBI
KapOOHOBBIX KUCIIOT, UX MOJy4YeHHE U TpuMeHeHne. CrocoObl oy4eHns KapOOHOBBIX KUCIIOT.
OtnenpHBIC TPEICTABUTENN U WX 3HaYeHHe. OOIIHe crocoObl MOJYyYSHUS: OKUCIICHUE aJTKaHOB,
QIKEHOB, MIEPBUYHBIX CITUPTOB, AJIbJETU/IOB.

Crnoxuble 3¢upsl. CTpoeHHEe 1 HOMEHKJIATypa CIOXXHBIX 3(UPOB, MEKKIACCOBasi NU30MEpHUS C
KapOOHOBBIMU KHcaoTaMU. CrocoObl MONy4eHHs CIOXKHBIX 3(upoB. OOpaTUMOCTh peakIUU
sTepuuKanMyl ¥ (AKTOphI, BIUSIONIME HA CMelleHHe paBHoBecus. OOpazoBaHHME CIIOKHBIX
oM PUPOB.

Kupsl. Kupsl kak ciaoxHble 3Qupbl runepuHa. KapOoHOBbIE KUCIOTHI, BXOSIINE B COCTaB
KUPOB. 3aBUCUMOCTb KOHCHCTEHIMH XUPOB OT UX COCTaBa. XMMUYECKHE CBOMICTBA KMPOB:
THJIPOJIN3, OMBIJICHHE, THpUpOBaHUe. brojoruueckas poJib )KUPOB, UX MCIIOJIB30BaHUE B OBITY
u npombinuieHHOCTH. Conu  KapOOHOBBIX KUCIOT. Mpuia. CrnocoObl MMOJIyd4eHHs COJei:
B3aMMOJICIICTBHE KapOOHOBBIX KHUCIOT C METajulaMH, OCHOBHBIMH OKCHJAMH, OCHOBaHUSMHU,
COJISIMM; LIEJIOYHOM THUAPOIU3 CIOXKHBIX 3(UPOB. XUMHUECKHUE CBOMCTBA COJiel KapOOHOBBIX
KUCJIOT: THIPOJIN3, PEAKIIMU HOHHOTO OOMEHa.

[IpakTueckue 3aHATHS

1

N3yueHne XMMUYECKHUX CBOMCTB KapOOHOBBIX KUCIOT HA MPUMEPE YKCYCHOM KUCITOTHI.
W3ydyeHne XMMHYECKUX CBOMCTB CIOXKHBIX d(PHPOB.
MeTtobl OTyYEHHE U XUMUYECKUE CBOKMCTBA KUPOB.
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BHreaynuropHas camocrosiTenbHast pabota
KoHcnekTupoBaHue TeKCTa yueOHUKaA:
Baxwueiimue npeacraButeny KapOOHOBBIX KUCIOT, X OMOJIOTHYECKas POJib, CTICHU(pHIECKUE
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CIoCOOBbI TIOJIYYEHHS, CBOWCTBA W TPUMEHEHHE MYpPaBbUHOMW, YKCYCHOW, IaJIbLMUTHHOBOW H
CTE€apHUHOBOM; aKpPUJIOBOM M METAaKPHJIOBOW; OJIEMHOBOM, JIMHOJEBOW W JIMHOJIEHOBOM; IIaBEJICBOM;
OeH30iHOM KuCHOT JlaBcaH Kak MpPeICTaBUTENb CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOMCTBA U
MIPUMEHEHHUE CII0KHBIX 3PUPOB. MbLIa, CYIITHOCTh MOIOIIETO ACHCTBUA. OTHOIIICHUE MbLIIA K J)KECTKOU
BOJIC.

OTBeTHl HA KOHTPOJBHBIE BOMPOCHI.

Tema 2.10.
YriaeBoabl

Copepxanue yueOHOro MaTrepuana

(e}

TeOpeTI/I‘{eCKI/IC 3aHATHUA

1 [Tonstue 060 yraeBomax. Kiaccupukauus yriaeBomoB. MoHO-, AM- W MOJIMCAXapUIIbI,
IPEJICTAaBUTENIN KaXKJI0M TpyMIbl yrieBoJoB. buosornueckas pojp yrieBol0OB, UX 3HAYEHHE B
JKU3HU YeJIOBEeKa M 00IeCcTBa.

Monocaxapuasl. CTpoeHHe W onTHYecKas U30MepHs MOHOcaxapuaoB. Mx kmaccudukamus mo
YHUCIy aTOMOB YIJepoJa W MpUpoje KapOOHWIbHOW rpymnmbl. BaxkHeiilue npeacTaBUTENH
MOHO3.

['moko3a B npupone. buonornueckass poiab U OpUMEHEHUE TIIIOKO3bl. DpyKTO3a Kak HU30Mep
rIt0K0361. CpaBHEHHE CTPOCHUS MOJIEKYIIBI U XUMUYECKHX CBOWCTB TIIFOKO3BI M (DPYKTO3BI.
[TenTo3bl. Pubo3a u gezokcuprbo3a Kak MpeCTaBUTENN albA0NeHT03. CTpoeHre MOJIEKYIL.

2 ['moko3a, cTpoeHHME €€ MOJEeKyJIbl W (u3udeckue cBoiicTBa. Tayromepus. XuMHUYECKUE
CBOMCTBA ITIOKO3BI: PEAKLIMH 10 aJIbJAECTHIHON IpyIie («cepeOpsiHOro 3epKajay, OKUCIEHUE
A30THOW KHUCIIOTOM, ruipupoBanue). Peakinu riroko3bsl Kak MHOTOATOMHOI'O CIIUPTA:
B3aUMO/IeiCTBHE TIIH0KO3bI ¢ ruapokcuioM Menu (II) mpu komMHaTHON TemmepaType U Ha-
rpeBaHuu. PaznuuHble TUITBI OpOXKEHUS (CIIUPTOBOE, MOJIOYHOKHCIIOE).

3 I[I/IcaxapI/II[BI. CTpOGHI/Ie AucaxapuaoB. BoccranaBnuBamwiiye M HEBOCCTAHABIMBAIOIIUE
CBOMCTBaA AucaxapuaoB Kak CJICACTBUC COHYJIICHCHHA LUKJIA. JlakTo3a 1 ManbTO3a KakK HN30MCPbI
Caxapo3bl.

4 CTpOCHI/Ie 1 XMMHYECKHE CBOMCTBA Ccaxapo3bl. XHMHUYECKHE CBOMCTBA KpaxmaJia

5 [Tomucaxapuasl. Ob1Iee crpoeHue nonmcaxapuaoB. CTpoeHHE MOJIEKYJIBI KpaxMaia, aMuio3a u
ammtonekTuH. du3nyeckre cBOiiCTBa KpaxMaia, ero HaXOKJACHHE B IPUPOJIe U OMOJIOTHYECKas
pob. ['mukoren. CTpoeHHe 3JIeMEHTApHOTO 3BEHA LEJITI0NI03bl. BinsHue crpoenus
MOJIMMEPHOH 1enH Ha (PU3NYECKre U XUMUYECKHE CBOMCTBA IIEJITI0I03bI.

[IpakTueckue 3aHATHS

1 M3ydyeHne XMMHUECKUX CBOWMCTB YIIeBOIOB (TJIFOK03a, caxaposa, Kpaxmaln).

[Tonsitue 006 yrmeBomax. Kiaccudukamus yriaeBogoB. MOHO-, aHM- U MOJHCaXapUIbI,
MPEJICTAaBUTENN KaXKIOM TPYIIBI yriIeBoJ0B. bruonornyeckas poib yriaeBOAOB, UX 3HAYCHHE B
’KH3HH YeJI0BEKa U 00IIeCTBA.
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Bneaynuropnas camocrosTensHas padbora:

IToaroroska coOOIIEHUN:

®pyKTO3a B IPUPOJIE U €€ OMOTIOTHIecKast poiib. TeXHOIOTUYECKUE OCHOBBI POU3BOJICTBA
caxapo3bl.

KoHcnekTupoBaHue TeKCTa yueOHHKaA:

['maponu3 1estoa036l, 00pa3oBaHUE CIOXKHBIX Y(PUPOB C HEOPrAaHMYECKUMH M OPTaHUYECKUMHU
kucinotamu. [ToHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM MIeNKe, BUcko3e. Haxoxnenne
B IIPUPOZI€ U OMOJIOTUYECKAs POJIb LIETUIIOJIO3bI.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

HpaKTI/I‘-IeCKI/Ie 3aHATHUA

1 ‘ O6Hapy>1<eHHe BUTAMHWHOB B IIPOAYKTAX MMATAHUS.

BreaynutopHas camocrositenbHasi pabota

[ToaroroBka pedeparos:

Kpatkue ucropuueckne CBEICHUS O BOSHUKHOBEHUU W PA3BUTHH XUMHUOTEPAHH. [ PyIITbI JIEKapCTB:
cynbhaMubl (CTPENTOUHT), AHTUOMOTUKY (TIEHUIIWIUINH), aHTUITUPETUKH (ACUPHUH), aHAIBIETHKU
(aHanmpruH). MexaHu3M JCHCTBHSI HEKOTOPBIX JICKAPCTBEHHBIX MIPEIapaToB, CTPOCHUE MOJICKYT,
NPOTHO3UPOBAHWE CBOWCTB HAa OCHOBE aHalM3a XHMHUYECKOTO CTPOCHHUSA. AHTHOMOTHKH, HUX
KJIACCH(UKAIUS IO CTPOCHUIO, THITY M CIIEKTPY JNCHCTBUSL.
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3. YCJIOBUSA PEAINBALIMU TPOT'PAMMBIINCIIUTIJIMHBI

3.1. MaTepuajibHO-TeXHHYECKOE 00ecreyeHue
Peanu3arus mporpaMMbl JUCHUIUTAHBI TPEOyeT HATHUUS 1a00paTopun « XUMHSD)

O6opynoBaHue J1a00OpPaTOPUU:

- IOCa/I0YHbIE MECTa MO KOJMUYECTBY 00yUaOIINXCs;

- pabodee MeCTo MPEeroaaBaTels;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOUH.

TexHu4eckue cpeacTBa O0yUCHUS:

- XUMHUYECKasl IoCy/1a;

- XUMHYECKHE PEaKTHUBBI;

- KOMITBIOTEP

- HHTEpaKTUBHAs JTOCKA;

- MyJIbTUMEUATIPOCKTOP.

IlepeyeHs TMIEH3NOHHOTO H CBOGOHO PACIPOCTPAHSIEMOr0 IPOrPAMMHOI0 00eceYyeHusl, B TOM
YucJie 0TeYeCTBEHHOr0 MPOU3BO/ICTBA

Jlu1eH3HO0HHOE IPOrpaMMHOe ol0ecreyeHue

AHTHMILIATMAT JIMIIEH3UOHHBIN goroBop Ne6632 ot 16.05.2023 r. cpokom Ha 1 rox

Kaspersky Endpoint Security mis 6usneca - Crangaptasiii Russian Edition Ne qunensun 13C8-221021-
143125-360-1530, moroBop NeS9 ot 15.10.2021 r. (¢ 21.10.2021-30.10.2023 1.).

3.2. UudopmanmonHoe odecnevyeHue 00yueHust
IlepedyeHb y4eOHBIX U31aHUI, HHTEPHET - PeCypPcoOB, 10NOJTHUTEIbHOU
JMTEPaTyphl

OcHo8Hble UCMOYHUKU.

1. AudunorenoBa, Mpuna BuxktopoBHa. Xumus [DIEKTpOHHBIA Y4YeOHUK] :
yueOHuk u mpaktukym s CIIO / Andunorenoa M. B., babko A. B.,
[lonkoB B. A.. - [IOpanr, 2021. - 291 ¢ Pexum pocryna:
https://urait.ru/bcode/471677

2. JleGenes, Opuit AnexcanapoBud. XuMus [DJISKTPOHHBIA y4eOHUK] : y4eOHUK
Hns CIIO / Jle6enes 0. A., ®@anees I'. H., ['ony6eB A. M., Illanosan B. H. ;
nox o6m. pex. ®anmeesa I'.H.. - Opaiit, 2021. - 431 ¢ Pexum nocryna:
https://urait.ru/bcode/470929

3. MaptsiHoBa, TaTbssHa BukropoBHa. Xumust [ DNEKTPOHHBIN YUeOHUK] : yUeOHUK
u npaktukym s CITO / Mapteirosa T. B., Apramonosa U. B., 'onysos E. b.
; Moz oo, pea. MapteioBo# T.B.. - FOpaiit, 2021. - 368 ¢ Pexum nocryna:
https://urait.ru/bcode/469554

4. Huxonbckuid, Anexceir bopucoBud. Xumust [ DIEKTPOHHBIN Y4eOHUK] : yICOHHK

u nipaktukyM s CI1O / Huxonbckuii A. b., CyBopoB A. B.. - Opaiit, 2021. -
507 ¢

HononnumenvHovle UCMOUHUKLL:

1. llep6akos, B. B. O6mas xumus. COopHUK 3a7a4 : yaeOHOE TOCOOUE IS
cpennero npodeccuoHanbHOro oopazosanus / B. B. lllep6akos, H. H. bap6otuna,
K. K. Bnacenko. - 2-e u3z., nepepab. u gon. - Mocksa : M3garensctBo FOpaiit, 2022.-
139 c. - (Ilpodeccunonansuoe obpazoanue). — ISBN 978-5-534-10553-7. — URL :
https://urait.ru/bcode/494445



https://urait.ru/bcode/471677
https://urait.ru/bcode/470929
https://urait.ru/bcode/469554
https://urait.ru/bcode/494445
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2. T'abpuensn O.C. Xumus 10 kmacc — M. Ipoda 2014 r
3. T'abpuensan O.C. Xumus 11 knace — M. Ipoda 2014

Humepuem - pecypceot:
(www.alhimikov.net (OGpa3oBaTeNbHbINA CAUT IJIs IMIKOJIBHUKOB). WWW.Chem.msu.su

(DnexTpoHHast OMOIMOTEKA IO XUMUH ). WWW.hVSh.ru (kypHaim « XUMHsI B IITKOJIC) ).

Bba3bl JAAHHbIX, I/IH(l)OpMaIlI/IOHHO-CHpaBO‘leIe H IMTOUCKOBbIC CUCTEMbI

e JBC «M3nareancTBa Jlanb»
Konnexkmmsa «Equnas npodeccuonanbHas 0a3a 3HaHWM 1)1 arpapHBIX By30B»
000 «M3nateabcTBO JIaHbY.
Jlnnensnonnusbiit gorosop Ne 003/2025-4403 ot 22.05.25 r cpokom Ha 1 rox
http://e.lanbook.com/

e DBbC «M3aareancrBa Jlanb». Kotexkuusa «@ITY. 10-11 ka. U3a-Bo «IlpocBemenue.
Oo0meodpa3zoBaTeabHbIe PeAMETHD»
000 «9BC Jlanb».
Horosop Ne 023/2024-223®03 ot 24.05.24 r cpokom Ha 1 rof (pabortaer 10 1 ceHTsIOsT)
http://e.lanbook.com/

o CeTeBas 3JIeKTPOHHAN OUOTHOTEKA
000 «9BC JIAHb»
Horosop Ne COb HB-164 ot 17.12.2019 r. — 6eccpounblit
http://e.lanbook.com/
http://seb.e.lanbook.com/

e IJBC «YuuBepcurerckas 6udauorexa online». bazopas yacth
000 «IupexT-Megua»
Kontpakt Ne 51-04/2025 ot 22.05.2025 r cpokom Ha 1 rox
http://biblioclub.ru

e IBC «IOPAUT» Maker CIIO
000 «nekTpoHHoe H31aTeabCTBO FOpaitT»
JInnensuonusiit foroBop Ne 6703 ot 27.08.2024 r. cpokom Ha 1 roj
https://urait.ru/

e Hayunas 3aekTponHas ouoaunoreka e-LIBRARY.RU (SCIENCE INDEX)
00O HayuHas 3JieKTpOHHAsi OMOIHOTEKA.
Jlunien3uonHbIil oroBop Ne S10-2114/2025 ot 06.05.2025 cpokom Ha 1 roj
http://elibrary.ru

e Apntumiaruar.BY3 5.0
Monayab noucka «O0benuHenHas Kosiekusa 2020
AO «AHTHUIIIarNaT?
JIuuensuonnsiil norosop Ne 10023 ot 12.05.2025 r. cpokoM Ha 1 ron


http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://е.lanbook.com/
http://e.lanbook.com/
http://е.lanbook.com/
http://е.lanbook.com/
http://biblioclub.ru/
http://elibrary.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
JTUCLHUTIJIMHBI

KoHTposib ¥ OIIGHKAa pe3ylIbTaTOB OCBOCHHS YYEOHON  JUCITUTIIMHBI
OCYILECTBIIIETCA IIPEIOJABATEIIEM B IIPOLIECCE MPOBEACHUS TEOPETUYECKUX U
MPaKTUYECKUX 3aHATUM, @ TaK)K€ BBIMOJHEHHS OOYYalOUMMHUCA WHIMBHUIYATbHBIX

3aJIaHUN, IPOEKTOB, UCCIICIOBAHUM.

Hpe}IMeTHLIe pe3yJbTaThbl

OcHoBHbIE MOKa3aTen
OLICHKH pe3yJbTara

1

2

- c(hopMHUPOBAHHOCTH NPEACTABIECHUN O MECTE
XUMUU B COBPEMEHHOM HAy4YHOW KapTHHE MHpA;
[IOHMMaHWE pPOJIM XUMHU B (HOPMUPOBAHHUY
Kpyrozopa u (yHKUHMOHAIBHOM TIpPaMOTHOCTY
YeJIOBEKa JJIs PELLIEHUs IPAKTUYECKUX 3aay;

- OIPEIEIICHUE MECTA XUMUU B COBPEMEHHOU
Hay4HOU KapTUHE MUPA;
- YCTaHOBJICHUE CYIIIHOCTH XUMUU U €€ POIIU
B (DOpPMHUPOBAHHUU KPYT0O30pa

BJIaJICHUE OCHOBOIIOJIarar0umMy]
XUMHUYECKUMH NOHATUAMU, TEOPUSAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMHM;  yYBEPEHHOE  II0JIb30BAHME
XUMHUYECKON TEPMUHOJIOTUEN ¥ CUMBOJIMKOM;

- IPaBUJIBHOCTH T0JIb30BAaHUSA XUMUYECKON
TEPMUHOJIOTMEN U CUMBOJINKOW;

- (hopMyIMpPOBaHKUE OCHOBHBIX OHATHUH U
3aKOHOB XWMMH.

- BJIAQACHUC OCHOBHBIMHW MCTOJAMH HAYYHOI'O

[O3HaHUS, UCIIOJIb3yEeMbIMHU B XUMHUU:
Ha0JII0/IEHUEM, OIHCaHUEM, U3MEpEeHHUEM,
HKCIIEPUMEHTOM; yMeHue o0pabaTbIBaTh,

OOBACHATH PE3YIbTAThl MPOBCACHHBIX OIBITOB H
ACJIaTb BBIBOJABI; T'OTOBHOCTH H CITOCOOHOCTH
MPUMCHATL MCTOAbI IIO3HAHUA TIIPU PCIICHHUU
MMPAKTUYCCKUX 3a/1a4;

- pe3yJIbTaTUBHOCTD BJIJICHUSI OCHOBHBIMU
METO/IaMU TIO3HAHUS XUMUHY;

- 000CHOBaHHOCTb IPUMEHEHUS
OIIPEAEIIEHHBIX METOJOB TP PEIICHNUN 33a4; -
pe3yIbTaTUBHOCTH 00pa0OTKH, OOBSICHEHUS
pE3YJIbTaTOB SKCIIEPUMEHTA;

c(OPMHPOBAHHOCTh ~ YMEHHUS  JlaBaThb
KOJIMYECTBEHHBIE OLIEHKU U MTPOU3BOJIUTH PACUEThI
0 XMMUYECKUM (hopMysiaM U YPaBHEHUSIM;

- IPABUJILHOCTH MPOBEACHUS PACYETOB I10
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM
pEaKLNii;

- BJIAACHUC IIPAaBUTIAMU TCXHUKHU 0€e30macHOCTH
IIPpH UCITOJIb30OBAHUU XUMUUYCCKHUX BCUICCTB,

- pe3yJbTaTUBHOCTD BIIAJICHUS MTpaBUIIaMU
TEXHHUKH 0€30MacHOCTH;

- ¢(hopMUPOBAHHOCTH COOCTBEHHOMW MO3UIMHU T10
OTHOIICHUI0O K  XUMHUYECKOW  HMHpOpMaIuH,
[10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB

- OCYILIECTBJICHUE TOUCK HEOOXOIUMOi
I/IH(l)OpMaHI/H/I C UCITOJIb30BAHUEM pa3JINYHBIX
HUCTOYHUKOB, KOMITBIOTEPHBIX TEXHOJIOTHI
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