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Paboyas nporpamma Yy4yebHOM AUCUMMAMHBI «XUMUS» pa3paboTaHa Ha OCHOBe
MpvmepHOM nporpammbl  06LLe06pa3oBaTeNlbHOM  YH4EOHON  AUCUMMANHBL - «XUMUS»  [N1S
npogeccroHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3aLmnii, pekomeHLoBaHHON PIAY «PUPO» ana
peanm3aumMm OCHOBHOM npodeccuoHanbHoONW 06pa3oBaTenbHOn nporpaMmbl CMO Ha 6ase
OCHOBHOr0 06Llero obpasoBaHus ¢ NoslyyYeHneM cpefHero obuero obpasosaHus ( MpoTokon Ne
301 21 monsa 2015 1. PermctpaumoHHbIi HoMep peueHsnn 385 ot 23 utons 2015 1), ¢ yueTom
pekomeHgaumin 1y «®UNPO» no opraHusaummn nonyyveHns cpegHero obuero 0bpasoBaHuns B
npefenax O0CBOEHUS 06pa3oBaTe/ibHbIX MPOrpaMm CpefHero npoeccnoHabHOro 0bpasoBaHms
(npotokon Ne3 ot 25.05.2017 r.) And cneyuanbHOCTU CpefHero  npoeccroHabHOro
06pa3oBaHus:

21.02.02 BypeHUe He(ITAHbIX N ra3oBblX CKBAXWH.

OpraHu3aLus-paspaboTUmK

CTapoocKonbCKuiA unuan heaepanbHOro rocyaapcTBeHHOr0 GHMKETHOro 06pa3oBaTe/lbHOro
YUPEXAEHNA BbICLLIEro 00pa3oBaHUA «POCCUMICKMIA TOCYAapPCTBEHHbIN reosoropasBesoyHblii
yHMBepcuTET MeHN Cepto OpMKOHUKMA3E»

Pa3paboTymK:
Xpycnosa Mapua AHppeeBHa, npenogasatens xummumn CO® MITPU.

PACCMOTPEHA 1 O4OBPEHA

Ha 3acefaHum npenogasarteneit OMOIM cneynanbHocTn 21.02.02  BypeHve He(hTAHBIX U
rasoBbIX CKBaXKVH.

[Mpotokon Ne /70 OT «'/ » 20<£/T.

PykosoauTens OHOIL W.I". MaHKpaToBa
PEKOMEHOOBAHA

yuebHO-mMeToanYecKMM oTaenom COP MEPU

« O'f» 20 <" T.
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1. MACHOPT PABOYEM NPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI

XUMUA

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oo61IeTO
o0pa3oBaHMsI, TMPEABABIIEMBIX K CTPYKTYpE, COJCpPKAHUI0 W pe3yjibTaTam
OCBOCHHS YUCOHOW TUCIUILIMHBI « XUMHS», B COOTBETCTBHH ¢ PexomMeHmanusIMu
[0 OpraHW3allud TOJIYYEHUs CpeaHEero oOImero oOpa3oBaHUsS B Tpeeax
OCBOCHHMS  00pa30BaTCIBHBIX  MPOTpaMM  CpeaHero  IpodecCHOHaTLHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOIrO 00Imiero odpasoBaHus ¢ yuetom llpumepHoit
OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMbl CpeaHero ooOIero oOpa3oBaHUs,
0J100peHHOH pereHneM ¢GeepabHOTO Y4eOHO-METOIUIECKOTO 00BEAMHEHUS 110
oOmemMy oOpaszoBanuto (mpoTokos oT 28 uroHsa 2016 1. « 2/16-3) u momydaemoit
CHEIUAIBbHOCTH  CpelHero  mnpodeccuoHanbHOTO  00pa3oBaHus  (ITMCHMO
JlemapramMeHTa TOCYAapCTBEHHOW TOJUTUKU B cdepe MOATOTOBKH pabodmx
kazapoB u 11O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMMbl

PaGouas mporpamma oOmieoOpa3oBaTenbHON  y4eOHOW  MUCIIMIUIAHBI
«XuMmus» NpeAHa3HaYeHA IS U3YUYCHUSI XUMHUH B MPeeIax OCBOCHUS OCHOBHOU
npodeccuonanbHoi oOpa3oBarenbHON mporpamMmbl CIIO Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHMs TIPU TOJTOTOBKE CIICIMAIMCTOB CPEIHEr0 3BEHA I10
CMELUATBHOCTH TEXHUYECKOTO MPOMUIIS:
21.02.02 bypenue HEPTAHBIX U TA30BbIX CKBAXKUH

1.2. MecTo y4eOHO#!l AMCUMILIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH
CIEeNUAJMCTOB CPeIHero 3BeHa:

VYyebnas aAucCHMIUIMHA «XUMHSD» SBISIETCS Y4YE€OHBIM NPEIMETOM IO
BBIOOpPY M3 00s3aTenbHOM mpeaMeTHo obmactu «EctectBenHbie Haykuy PI'OC
CpeaHero oo1ero oopa3oBaHus.

B mnpodeccuonanpHbix 00pa3oBaTENbHBIX OPTaHU3AIMUAX, PEATU3YIONIUX
oOpa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro ooOiero oOpa3oBaHus B Ipeneax
OCBOCHHMSI TIPOTrpamMMbl TOJITOTOBKH criennanuctoB cpeanero 3seHa (I[MIICC3) na
0aze OCHOBHOro o00miero oOpa3oBaHus, Yy4eOHas JUCHUIUIMHA «XUMUSD»
u3yd4aeTcsi B 00111e00pa30BaTeIbHOM IUKIIE.

B yueOnbix mnanax [IIICC3 nmnsa cnenumanbHocteid CIIO TexHuueckoro
npodusns npodhecCHOHAIBHOTO 00pa30BaHUS MECTO Y4YeOHOM JUCHUIUIMHBI
«Xumus» — B cocTaBe 0011e00pa30BaATENbHbBIX YUYEOHBIX JUCLUIUIMH IO BBIOODY,
dbopMupyemMbIx u3 00s3aTeNbHBIX TpeAaMeTHbiXx obnacteir PI'OC cpennero
00111er0 00pa3oBaHUs.

1.3. Heau u 3agaum y4eOHOW AUCHMILIMHBI — TPe0OBaHHMS K pe3yJbTaraM
O0CBOCHHS YU4eOHOM TUCHUIINHBI:

Conepxanue TmporpaMmbl  «XHMHS» HAOpaBJIC€HO Ha JOCTH)KCHHUE
CIEAYIOIINX LeJei:



* (opmupoBanue y oOydaromIMXCsi YMEHHS OIIEHUBATh 3HAYUMOCTb
XUMHUYECKOTO 3HAHUS JIJISl KaXKJ0T0 YeTIOBEKa;

* (hopMHupoBaHKE Yy OOYYAIOIIMXCS LEIOCTHOTO MPEJCTABICHUS O MHUPE U
pOJIM XMUMHHM B CO3/IaHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHPA;
YMEHUSI OOBSACHATH OOBEKTHI U MPOLECCHl OKPYXKAIOIIEH JeHCTBUTEIBHOCTH:
IIPUPOAHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUUYECKON CPEeabl, — MUCIOIB3Ysl I
3TOr0 XMMHUYECKUE 3HAHNUS;

* pa3BUTHE Yy OOyYarOIIMXCS YMEHUH pa3iauuaTh (QakThl U OLEHKH,
CPaBHUBATH OLIEHOYHBIE BBIBOJIbI, BUJIETh X CBSI3b C KPUTEPUSIMH OLICHOK U CBS3b
KpUTEPUEB C OMNPEACICHHOW CHUCTEeMOW IIeHHOCTeH, (opmynupoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3UIUIO;

* TmpUOOpEeTeHNE OO0YYaIOUMMHUCS OTBITa PAa3HOOOPA3HOM JEATEIHHOCTH,
IIO3HAHHUSI M CAMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB, MMEIOIIHMX YHUBEPCAIBHOE
3HAUYEHUE ISl PA3IMYHBIX BUIOB JIEATEILHOCTH (HABBIKOB PEIICHUS MPOOJIEeM,
NPUHATUSL ~ PEIIeHHM, T[OoucCKa, aHaum3a ©W  0o0paboTkM  HMH(POpPMALIMH,
KOMMYHUKATUBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEPEHUH,  COTPYJHHYECTBA,
0e30macHOro O0palleHusl ¢ BeIeCTBAMH B ITOBCEHEBHOM JKU3HM).

OcBoeHMe cojepkaHusl y4eOHOM MUCIUIUIMHBI «XUMHUs», 00ecrneunBaeT
JOCTHIKEHUE CTYACHTAMHU CIIEYIOIINX Pe3yabTATOB:

* INYHOCTHBIX:

— YyBCTBO TIOpPJOCTH M YBaXEHHA K MCTOPUU U JOCTHKEHUAM
OTEUYECTBCHHONW XHWMHMUYECKOW HAyKH; XHMHUYECKM TIPAMOTHOE IIOBEJICHUE B
po(heCCUOHATILHON JEATENbHOCTH M B OBITY NpHU OOpallleHuu ¢ XMMHYECKUMU
BELIECTBAMHU, MaTEPUAIAMH U ITPOLIECCAMU;

— FOTOBHOCTD K MPOJIOJIKEHUIO 00pa30BaHus U MOBBILICHUS KBaTU(PUKALUU
B U30paHHON MPo(heCCUOHATBHOM ACSATENBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIUH B 3TOM;

— YMEHHUE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XMMHYECKOW HAYKH H
XUMHUYECKUX TEXHOJOTHM JJIsl MOBBIMICHUS COOCTBEHHOTO HMHTEIICKTYaJbHOTO
pa3BUTHS B BEIOpAaHHON TPO(HECCHOHATBHOM e TENbHOCTH;

* MeTanpeAMeTHBIX:

— HCIOJb30BAaHUE PA3IUYHBIX BUJOB MO3HABATEIbHON JE€ATEIBHOCTH H
OCHOBHBIX MHTEJIEKTYaJbHBIX Oorepanuil (OCTaHOBKY 3a/1auu, (hOpMYITUPOBAHUS
TUNOTE3, aHaju3a M CHUHTE3a, CpaBHEHHUsA, O0000IleHHUs, CcHCTeMaTU3alllu,
BBISIBJICHUS MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOMCKa aHaJIOT OB,
dbopMynMpoOBaHMs BBIBOJIOB) IS PEUICHUS MOCTABJICHHOW 3a/layd, MPUMEHEHUE
OCHOBHBIX METOJIOB MO3HaHUS (HAOIIOJEHUS, HAYyYHOIO OHKCIEPUMEHTA) st
U3YYEHUS Pa3IMYHbIX CTOPOH XMMUYECKHX OOBEKTOB M MPOLIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJTKUBATHCS B TpodeccuoHanbHol cdepe;

— HCIIOJIb30BAaHUE DPA3IUYHBIX HCTOYHUKOB IS IMOJTYYEHUS XHUMHYECKOU
uH(pOpMalLlUi, YMEHUE OIEHUTh €€ JOCTOBEPHOCTH ISl JOCTUKEHHS XOPOIIUX
pE3yNIbTaTOB B MPOQPECCHOHATBHOM cdepe;

* IpeAMETHBIX:



— c(OpMHPOBAHHOCTb MPEACTABIECHUI O MECT€ XUMUU B COBPEMEHHOMU
Hay4YHOW KapTUHE MMpA; IOHUMAHUE POJIU XUMHUU B (POPMHUPOBAHUM KPYyro3opa u
(YHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKA JIUISl pELIEHMsI IPAaKTUYECKUX 3a/1a4;

— BJIaJICHUEC OCHOBOIOJIATAIOIIUMU XUMUYECKUMU MTOHATUAMU, TCOPUIMHU,
3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKON;

— BJIQJICHHE OCHOBHBIMM METOJAMHM HAay4YHOTO IO3HAHHUs, MUCIIOJIb3YEMBIMU
B XMMHUU: HaOJIOJEHHWEM, OMHCAHHEM, HU3MEpPEHUEM, HKCIEPUMEHTOM; yYMEHHE
oOpabaTeIBaTh, OOBSCHATH PE3YJIbTAThl IPOBEAECHHBIX ONBITOB U JENIaTh BHIBOIDI;
TOTOBHOCTh U CIOCOOHOCTh MPUMEHSATh METOAbl MO3HAHWUS MpPH PEHICHUU
IIPAKTUYECKUX 3a/1a4;

— c()OpMUPOBAHHOCTh YMEHHUSl J1aBaTh KOJMYECTBEHHBbIE OLIEHKH U
MPOU3BOJUTH PACUYEThI 0 XMMHUUYECKUM (DOPMYJIaM U ypaBHEHUSIM;

— BIJIQJICHUE TMpaBWIAMHU TEXHUKM O€30MacCHOCTH MNPU HCIOJIb30BAHUU
XUMHYECKUX BELIECTB;

— c(OpMUPOBAHHOCTb COOCTBEHHOW TMO3UIMM 1O OTHOUIEHUIO K
XUMHUYECKON MH(POPMALINH, TOTYyYaEMON U3 Pa3HbIX HCTOYHHUKOB.

B pamkax ocBOoeHMS Y4Ye€OHOM JUCUUIUIMHBI «XUMHS» Yy CTYACHTOB
cnenuaiabHocTH 21.02.02 Bypenne He(TAHBIX U ra30BbIX CKBXHH (HOPMHUPYIOTCS
CJIELYIOIIKE 001IHe KOMIIETEHIIUH:

Kon HaumeHnoBaHue pe3yJbTaTa 00yueHHsl
OK 1 [loHuMaTh CyIIHOCTP UM COLHUAIBHYIO 3HAYUMOCTh CBOCH Oymymiei
npodecCuu, MPOSBIISITh K HEH yCTOWYMBBIN HHTEPEC
OK 3 [IpyHMMaTh pemeHus B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYALUsAX U HECTH

3a HUX OTBETCTBEHHOCTbD

OK 5 Hcnons3zoBath  WH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIE ~ TEXHOJOTHMH B
npoeccCHoHABHOM 1eATEeIPHOCTH

OK 6 PabGorate B ko/utekTHBEe M KOMaHe, d(h(PEKTUBHO 0OMIATHCS C KOJIJICTaMH,
PYKOBOJICTBOM, ITOTPEOUTEIAMU

OK 7 Bparb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJIEHOB KOMAaHJbI
(TTOTYMHEHHBIX ), pE3yIbTAT BHIMOIHEHNS 3aJaHUN

1.4. KosuvecTBO 4acoB Ha OCBOeHHe Ppadoyeil mNporpaMmbl y4eOHOI

AUCIHUNJIMHBI:

MaKCHMAaJIbHOM y4eOHOM Harpy3ku oOydarorierocst 117 gacoB, B TOM 4HCIIE:
00s13aTeIbHON ayTMTOPHOM y4eOHOM Harpy3Ku 00ydaromnierocsi 78 4acos;
CaMOCTOSITENILHOM paboThl 00yUaromierocs 29 4acos;

KOHCyJabTauuu 10 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem y4eOHOM TUCHMIIIMHBI U BUbI Y4e0HOI padoThl

Koncynbrannm

Bun yueoHoii pa6oThi Oovem
uacoe
MaxkcumasnbHasi yueOHas HArpy3ka (scero) 117
O0si3aTesibHAs ayIMTOPHAasA yueOHasi Harpy3ka (Bcero) 78
B TOM YHUCJIE:
Jab0paTopHbIe PaOOTHI 12
MPAKTUYECKHUE 3aHATHS 8
KOHTPOJIbHBIE paOOThI -
CamocrosiTesibHasi padoTa 00y4armerocs (Bcero) 29
B TOM YHUCIJIE:
popaboTKa KOHCIIEKTOB JIEKITUI 5
peleHue 3aga4 3
JlomaniHie KOHTPOJIbHbIE PA0OTHI 4
paboTta ¢ yueOHOH, CrielIMaIbHOM, CIIPABOYHOM JIUTEPATYPOU U
ANIEKTPOHHBIMU pecypcamH Internet B ToM yucie: 17
- MOJITOTOBKA COOOIICHUH, pedepaToB 23
- COCTaBJIEHUE TAOJIMYHON KIacCU(PUKALIMN XUMUYECKHUX )
COEAMHEHUI
- COCTaBJIEHUE CJIOBAaps TEPMUHOB
10

ITpomexxyTounas arrectanus B hopme Aud¢epeHIIUPOBAHHOIO 3a4eTa




2.2. TemaTu4yecKui IVIAH U coAepKaHue y4eOHoH aucuuniauabl XUMHUHNU

HanmeHoBaHue pa3aeioB U
TeM

Conep:xanue yueOHOr0 MaTepHaJia, JIabopaTopHble PadoThl H NPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHAS
padoTa 00y4YauuXxcst

0Oo0nem
JacoB

Yposensb
OCBOEHHSI

1

2

4

BBenenne.

BBenenne.

Hayunble MeToapl MO3HAaHUS BEHIECTB WM XHUMUYECKUX fABJIeHUH. Ponb sKkcnepuMeHTa W TEOPUH B XHMHH.
MopenupoBaHre XUMHYECKUX MPOLECCOB. 3HAUCHHE XUMHUM Tpu ocBoeHuu npodeccuit CIIO u cnenmanbHOCTEH
CITO Texanyeckoro npoduist mpodecCHOHALHOTO 00pa30BaHMSL.

2

Paznen I. O6mas n
HeOpraHu4vecKast XuMust

62

Tema 1.1 OCHOBHBIE TTIOHSATHS 1
3aKOHBI XUMUU.

OK 1, 0K 3,0K>5,
OK 6, OK 7

Copneprxanue yaeOHOTO MaTeprana

1 | OcHOBHBIE MOHATHS XUMMHU.

BemectBo. ATtoM. Monekyna. XuUMHUYECKHH dyieMeHT. AsutoTponus. IIpocTele W CIIOKHBIE BeUIeCTBa.
KauecTBeHHBI M KOJMYCCTBEHHBIA COCTaB BEIISCTB. XUMHYCCKHE 3HAKH U (Gopmyibl. OTHOCHUTEIbHBIE
aTOMHas U MoJieKyJsipHasi Mmacchl. KomyecTBo BemiecTsa.

2. | OcHOBHBIE 3aKOHBI XMMHH.

3aKk0H COXpaHEHHsI MACChI BEHIECTB. 3aKOH TIOCTOSIHCTBA COCTABA BEIIECTB MOJICKYJISIPHON CTPYKTYPBI. 3aKOH
ABorazipo u cieacTBus uX Hero. CTeXxuoMeTpus. 3aKOH COXPAHEHHS MacChl BEMIECTB. 3aKOH MOCTOSTHCTBA
COCTaBa BELIECTB MOJICKYIISIPHOM CTPYKTYpPbL. 3aKOH ABOTa/IPO H CIIEACTBHS U3 HETO.

3. | PacueTHble 3a1a4y Ha HAXOXKJCHUE OTHOCUTEILHON MOJIEKYJIIPHOM MAacChl, OTIpeIeIEHUEe MacCOBOH JTOJIH
XIMHWYECKHX 3JIEMEHTOB B CIIO’)KHOM BEIIIECTBE.

JlaGoparopHbie pabOTHI

HpaKTI/ILICCKI/Ie 3aHATHUA

KonTtposbHbIe paboThI

CamocrosiTenbHas paboTa 00yJaromuXCst

PaboTa ¢ yuebHOH U criennaabHON JIUTEPaTypPOH, JIEKTPOHHBIMH pecypcamu Internet mo HaImMCaHUIO COOOIIEHUH-
14..

CocTtaBneHne CIIOBapsi TEPMHUHOB 110 pa3gen-1u.

Tema 1.2. [lepuoguueckuii
3aKOH U TIEPUOUYECKAS
cuctema /.M. MeHnneneeBa u
CTPOCHHUE aToOMa.

OK 1, OK 3, OK 5,
OK 6.

Cojaepxanue yueOHOTro MaTepuaia

1 | Mepuopnueckuii 3axou JI. U. Menneneena.

Otkpeitue JI. . MenaeneesiM [lepuomuueckoro 3akoHa. [lepuoamyeckuii 3akoH B (GopmyiupoBke [, .
Menneneesa. llepuoanueckass  TabimMia  XUMHYECKUX  DJIEMEHTOB —  rpaduyeckoe  OTOOpakeHue
nepuoaudeckoro 3akoHa. CTpyKTypa NepHOIUYEcKOr TaONHIBl: Mepuoisl (Majble W OONBIIHE), TPYIIIBI
(rmaBHas ¥ MOOOYHA).

2 | Crpoenne atoma u Ilepnognueckuii 3axon 1. . Mengeeena.

ATOoM — ciioxHas Jactuna. Sapo (MpOTOHBI W HEWTPOHBI) M AJIEKTpOHHAs obosouka. M3oromsl. CTpoeHue
9JIEKTPOHHBIX 00o0so4ek aroMoB ull01 anemeHTOB MaybIX TepHo10B. OCOOEHHOCTH CTPOCHHMS IJIEKTPOHHBIX
000JI109€K aTOMOB 3JIEMEHTOB OOJIBIIMX MEPHOIOB (TIEPEeXOTHBIX eMeHTOoB). [lonaTue 06 opOuransx. s-, p- u
d-opOurtanm. OJNEKTpOHHBIC KOHPUTYypallMd aTOMOB XHMHYECKHX OJJeMeHTOB. CTpoeHHWe aToMa |
nepuouueckuii 3akoH J.M.Menneneesa. CoBpeMenHast hopmynupoBka [leproanyeckoro 3aKoHa.

3 | 3nauenue [epuomudeckoro 3akoHa u IleprogMUecKOl CUCTEMBI XUMHYECKUX dneMenToB J. . Menneneesa
JUISL pa3BUTHS HAYKU U IIOHUMAHUSI XUMUYECKON KapTUHBI MUpA.

JlaGopatopHbie paboThI

[IpakTrueckue 3aHsATUs




KoHTponbHbIe paboThI

CamocrosiTenpHas paboTa 00yJaromuXCst
[IpopaboTka KOHCIIEKTA JCKI[HiA: COCTABICHUE IUTAHA XapPaKTEPUCTUKU XUMHUYECKOTO JIEMEHTA 110 TTOJI0KEHUIO €T
B niepuoanueckoit cucreme JI.M.Menpeneesa.

Tema 1.3. CtpoeHue BeniecTna.

OK 1,0K 3,0K>5,
OK 6, OK 7.

Conepxanue yueOHOTro Marepuajia

1 | CtpoeHue BelecTBa. Buabl XuMu4uecKoi cBsI3H.

Honnasi xumuyeckasi cBsi3b. KaTHoHbI, MX 00pa3oBaHHE M3 aTOMOB B pe3ysbTaTe MpOLEcca OKUCIICHUS.
AHMOHBI, X 00pa30BaHUE U3 aTOMOB B Pe3yJIbTaTe MPOLEcca BOCCTAHOBIEHHS. FIOHHasK CBSI3b KaK CBS3b MEXKIY
KaTHOHaMH M aHMOHAMH 3a CYET JJIEKTPOCTaTHYECKOro NpHTsDKeHMs. Kiaccnukanuss MOHOB: MO COCTaBy,
3HAKy 3apsa/a, HaTHIHIO

rugpaTHo  oOonouku. MoHHbIE KpucTammudaeckue pemeTrkd. CBOWCTBa BEIMIECTB C HMOHHBIM THIIOM
KpPUCTAJUIMYECKON PELIETKH.

KoBajieHTHasi XxuMH4ecKasi cBfi3b. MexaHn3M 00pa3oBaHHs KOBAJCHTHOW CBs3M (OOMEHHBI W JOHOPHO-
aKIENTOPHBINH). OJNEKTPOOTPHLATEIbHOCTh. KOBaJeHTHBIE NONApHAs MW HENoJsipHas CBs3u. KpaTHOCTh
KOBAJICHTHOW CBSI3M. MOJIEKYJSIpHBIE W aTOMHBIE KpHCTaJuIMdeckue pemeTkr. CBOHCTBa BEHIECTB ¢
MOJICKYJIAPHBIMU 1 aTOMHBIMU KPUCTAJNIMYCCKUMU PCUHICTKAMU.

Metajumndeckasi ¢Bf3b. MeTaminueckas KpUCTaJIMUECKash pelleTka U METallIMuecKass XUMHUYECKasl CBS3b.
Du3nuecKkue cBoiicTBa METAJLIOB.

2 | ArperaTHble COCTOSIHUSI BEIECTB U BOJOPOIHAS CB3b.
TBepnoe, sxunKoe U ra3o00pazHoe cOCTOSHUS BelecTB. [lepexo BemecTBa U3 0JJHOrO arperaTHOro COCTOSIHUS
B Apyroe. BonoposaHas cBsi3b.

3 | Yucrble BemecrBa W cMecH. IIoHATHE O CMecH BeleCTB. 1 OMOreHHble M rereporeHnbie cmecu. Cocras
cMecel: 00beMHast 1 MaccoBasi IO KOMIOHEHTOB CMECH, MacCOBas AOJISI IPUMECEH.

JlucnepcHble cuctembl. [loHsTHe o aucnepcHOl cucteme. JlucrepcHas (asa W TUCTIEPCHOHHAS Cpeja.
Krnaccudukarnms nucnepcHpIx cucteM. [IoHITHE 0 KOJUTOMIHBIX CHCTEMaX.

JlaGopatopHbie paboThI
O3HaKOMJICHHE CO CBOWCTBAMH JIMCIEPCHBIX CUCTEM.

IIpakTraeckue 3aHsATHS

KonTposbHbIe paboThI

CamocrosiTenpHas padoTa 00y4aronmuxcst
Pabora ¢ yueOHOH U cnelaabpHOM JINTepaTypoOH, SIEKTPOHHBIME pecypcamu Internet mo Hamucanuoo pedepara.

Tema 1.4. Boga. PactBopbl.
Teopust JIEeKTPOTUTHYECKOM
JHCCOIMAlINH.

OK 1, OK 3, OK 5,
OK 6, OK 7

Cojaepxkanue yueOHOTo MaTepuaia

1 | Boma. PacrBopbl. PacrBopenme. Boma kak pactBopurens. PacTBopuMocTh BemiecTB. HachieHHbIE,
HEHACBIIICHHBIE, MEPECHIICHHbIE PAaCTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KHMIKOCTEH U TBEPIBIX
BEILECTB OT Pa3IUYHbIX (haKTOPOB.

MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.

2 | DAeKTPOJMTHYECKAS JUCCOUMALMS. DIEKTPOIUTEI K HEIEKTPOIMTHI. DIEKTPOIUTHIECKAS TACCOIUALIHSL.
MexaHU3MBI JIEKTPOIMTHYECKON TUCCOUAIIAN JJIS BEIIECTB C PAa3IHYHBIMU TUIIAMH XUMHAYECKOM CBSI3H.
I'uapatupoBaHHbBIE U HETHIPATHPOBAHHBIE HOHBL. CTENEHB dNEKTPONUTHYECKON Arcconuanyi. CHIbHBIE H
cia0ble 3IeKTPOIUTE. OCHOBHBIE TIOJIOKEHHUS TEOPUH FMEKTPOIUTHIECKOH muccormanni. KucioTsl,
OCHOBAHUS M COJIM KaK JICKTPOIUTEI.

JlaboparopHbie pabOTHI

HpaKTI/ILICCKI/Ie 3aHATHUA
HpI/II‘OTOBHGHI/Ie PacTBOPOB SaﬂaHHOﬁ KOHICHTpAalun

KoHTponbHbIe paboThHI




CamocrosiTenpHas paboTa 00yJaromuXCst
ITpopaboTka KOHCIIEKTA JIEKIHii: COCTABJIEHHE OMOPHOIO KOHCIEKTA -2 .
BrimosiHeHne nomManHeld KOHTPOJIBHON paboThl — 24.

Tema 1.5. Knaccudukarst
HEOPTraHUYECKUX COCUHEHUN U
HX CBOMCTBA

OK 1, 0K 3,0K>5,
OK 6, OK 7.

Conepxanue yueOHOTro Marepuajia

1 | Knaccupukauusi HeOpraHmyeckKux coeJMHeHu .

Kucaorsl u ux cBoiicrBa. KHCIOTBI Kak 3JEKTPOJHUTHI, WX KiIacCH(UKAIMS 1O Pa3IUYHBIM TPHU3HAKAM.
XWUMHYECKHe CBOWCTBA KHCIOT B CBET€ TEOPHU JJICKTPOIUTHYECKOM mucconmmanuu. OcoOeHHOCTH
B3aMMOJICHCTBUS KOHIICHTPUPOBAHHON CEpHONH W a30THOM KHCIOT ¢ MeTauiaMd. OCHOBHBIE CITOCOOBI
TTOTyYSHUS KACIOTHI.

OcHoBaHus U uXx cBoiictBa. OCHOBaHMS KaK DJIEKTPONUTHI, UX KIacCH(UKAIUA 1O PA3IWYHBIM IPU3HAKAM.
XUMHUYECKUE CBOMCTBA OCHOBAHMHW B CBETE TEOPUHU JJIEKTPOJIUTUYECKOW aucconuauuu. Pasnoxenue
HEPaCTBOPHUMBIX B BOJIC OCHOBaHMN. OCHOBHBIC CIIOCOOBI MOJTYYCHUSI OCHOBAHUH.

Oxcuasl m ux cBoiictBa. ConeoOpasyrwoiue u HecoreoOpasymoomme okcuabl. OCHOBHBIC, aM(OTEepHBIE H
KUCJIOTHBIC OKCHJIbI. 3aBHCHMOCTh XapaKTepa OKCHAa OT CTCICHH OKHUCIICHHs O0pa3yIoIIero ero Meraiia.
Xumuyeckue cBoiicTBa okcuaoB. [loyueHne okcuaos.

2 | Coau u ux cBoiicrBa. Comu Kak 31eKTpoauThl. COJM CpeIHUE, KUCTIBIE U OCHOBHBIE.
XUMHUUYECKUE CBOICTBA COJICH B CBETE TCOPUH IICKTPOTUTHICCKON auccoranui. Croco0bl OTY4YEeHUs COJCH.
T'uaposaus coJeii.

JlaGopatopHbIe paboThI
CBolicTBa KHCJIOT M OCHOBaHUIA.
HcnblTanue pacTBOpPOB KUCIOT MHAMKAaTOpaM U. B3auMopelcTBHe KUCIIOT C METaJIaMM, OKCHUAAMU METANJIOB, C
OCHOBaHUSMH U ¢ coysiMu.CBo¥icTBa TIenodeid. VcnbITanne pacTBOPOB MIENOYeH WHANKATOpaMu. B3aumoeicTBie
mesouei ¢ coyisiMu. PasznoskeHue HepacTBOPUMBIX OCHOBAHUH.
CpoiicTBa coJjeii. I'maponns coseii.
B3aumMogaeiicTBue cojei ¢ MeTaJIaMu, Apyr ¢ Apyrom. ['maponus coneil pa3Iu4HOro TUMA.

HpaKTI/ILICCKI/Ie 3aHATHUA

KoHTponbHbBIE paboThI

CamocrosiTenpHas paboTa 00yJaromuXcst
IIpopaboTka KOHCHEKTA JICKIUIl: COCTABICHUEC CXEM TICHETUYCCKUX CBS3CH MEXKIYy OCHOBHBIMH KJIaCCaMH
HEOpPraHUYECKUX COECIUHEHUI -1 4.
Pabora ¢ yueOHOW W CHCIMANBHON JUTEPAaTypOid, JIIEKTPOHHBIMH pecypcamu Internet mo HamUCAHUIO
pedepara - 24.

Tema 1.6. Xumuueckue
peaxiuu

OK 1,0K 3,0K5,
OK 6, OK 7

Conepxanue yueOHOTro Marepuajia

1 Knaccmbmcauml XHUMHYIECCKHX peakum“l. PeaKIII/II/I COCAMHCHUSA, PAa3JIOKCHUS, 3aMCUICHUS, obmeHa.
Karanmutuueckue pcakuuu. O6paTI/IMLI€ u HeO6paTI/IMLI€ peakuunu. T'oMmorennsie u TE€TCPOrCHHBIC pCaKIUH.
3K30TepMI/I‘-IeCKI/Ie 1 SGHAOTCPMHUYCCKUC PCAKIIUU. Tennooit 3(1)(1)6KT XUMHYCCKUX peaKHHﬁ. TepMOXI/IMI/I‘IeCKI/Ie
YpaBHCHUA.

OKHCINTEILHO-BOCCTAHOBHTEJIbHBIE PeaKIun. Crenedb okuciacHus. OKUCIHTENIh W BOCCTAHOBJICHUE.
Boccranosurens n okuciaenue. Merton QJICKTPOHHOT'O OanaHca JJIs1 COCTaBJICHUA ypaBHeHI/Iﬁ OKHCIIHUTECIIbHO-
BOCCTAHOBHUTCJIBHBIX pCaKHHﬁ.

2 | CkopocTh XMMHYECKHX peakuuii. [IoHATHE O CKOPOCTH XMMHYECKHMX PEaKIMi. 3aBHCHMOCTH CKOPOCTH
XMUMHUYECKHX PEaKUuil OT pasiuuHbiX (DAKTOPOB: MPHUPOABI PEardpyroIlUX BEIIECTB, MX KOHIEHTpAIWH,
TEeMIIEpaTyphbl, MIOBEPXHOCTH CONPUKOCHOBEHHS M UCIIOJIb30BAHHS KATAIN3ATOPOB.

OopaTuMocTh XUMHUYECKUX peakiuii. OOpaTuMble U HEOOpPATUMBIE pEaKIUUA. XUMHUYECKOE PaBHOBECHE U
CHOCOOBI €T0 CMEIICHUSL.

JlaboparopHbie pabOTHI
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Peakmum, naymue ¢ oOpa3oBaHHEM OcajKa, ra3a WM BOJBIL.
3aBHCHMOCTh CKOPOCTH XHMHUYECKHUX PEAKIMHA OT Pa3IHIHBIX (PaKTOPOB.

IIpakTraeckue 3aHsATHS

KonTtposbHbIe paboThI

CamocTosrtensHas padoTa 00yJaromuxcs 2
PaborTa ¢ y4. U Chell. JIMTepaTypo, SJCKTPOHHBIMH pecypcamu Internet mo Hanmucanuio pedepara-24.
Conepxanue yueOHOTo Marepuajia 4
Tewma 1.7.Meraiust u 1 | Meramasl. OcobeHHOCTH CTPOEHHUS ATOMOB U KpucTaios. dusndeckue cBoicTa Metamios. Knaccudukanus
HEMETaJLIBL. METAJIOB 110 Pa3IMYHBIM MPU3HAKaM. XUMHYECCKHE CBOMCTBA METAIUIOB. DICKTPOXUMHUUCCKUI Psi] alpsuKCHU
OK 1, OK 3, OK 5, MetauioB. Merautorepmust.  OOmme  crocoObl  HONydYeHHsT MeTauioB. [IoHATHE O MeTauTypruu.
OK 6, OK 7. IMupomeTammyprus, THAPOMETAJULYPIHsl U 3JeKTpoMeTannyprusi. CriiaBsl UepHbIE U IIBETHBIE.
2 | Hemeramibl. OCOGEHHOCTH CTPOEHUS aTOMOB. HeMmeTaluibl — MpoCThIE BEIIECTBA. 3aBHCUMOCTH CBOMCTB
TaJIOTEHOB OT MX TOJIOXKEHUSI B NMEPUOANIECKON crucTeme. OKHCINTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMETAJJIOB B 3aBUCHMOCTH OT UX TOJIOXKCHUS B PAMY 3IEKTPOOTPUIIATEIHHOCTH.
JlaGopatopHbie paboThI -
[IpakTudeckue 3aHATHI 4
[Tomyuenne, cobupanue n paclio3HaBaHNE Ta30B.
Pemenre SKCIepHIMEHTAIBHBIX 33/1a4.
KoHTtponbHbIe pabOThHI -
CamocTostensHast paboTa 00yJaromuxcs 2
Pabora ¢ y4eOHOW W cHenuambHONW JUTEPATypoOd M SJICKTPOHHBIMH pecypcaMH Internet Mo HamMCaHUIO
pedepara.-24.
Pazpen II. Oprannyeckast 44
XHMHS
Conepxanue yueOHOTro Marepuajia
Tema 2.1. OcHoBuble nonsTust | 1 | Tlpeamer opranmdeckoii Xumuu. [IpUposHBIE, HCKYCCTBEHHBIE U CHHTETUYECKME OPTaHMYECKHE BEIIECTBA. 4
OpPraHUYECKO XUMUU U TEOPUS CpaBHEHUE OpPraHMYECKUX BEIIECTB C HEOPraHWYEeCKUMU. BaneHTHOCTh. XUMHYECKOE CTPOEHUE KaK MOPSI0K
CTPOEHHUSI OPraHUUECKUX COEJMHEHUS aTOMOB B MOJIEKYJIBI [10 BaJIEHTHOCTH.
COCIMHEHUN Teopuss cTpoeHust opranmveckux coenuHeHuii A. M. ByriaepoBa. OcHOBHbIE NOJOXEHUS TEOPUU
XMMHUUYECKOTo crpoenus. M3omepus u m3omepsl. Xumuueckue GopMysbl U MOJAEIN MOJIEKYJ B OPraHMYEeCKOM
OK 6, OK 7 2 | Knaccudpukanus opranmdeckux Bemecrs. Knaccupukaiys BEMECTB M0 CTPOSHUIO YIIIEPOJHOTO CKENETa U
HaJM4yuio QyHKIMOHAJIBHBIX rpymi. ['omonoru u romonorus. Hayana Homenkiarypst [UPAC.
Knaccupukanusi peakuuii B opraHmyeckoii xumuu. Peakmum mnpucoeauHenusi (THIPUPOBAHUS,
raJOreHUPOBaHMsA, THAPOTAJIOTCHUPOBAHMS, THuApaTanuy). Peaknum oTmieruieHus — (JETHAPUPOBAHUS,
JETHIPOraJIOTeHUPOBAHUS, AeTuaparannu). Peakiuy 3amenienust. Peakuun n3omepu3anuu.
JlaboparopHbie pabOTHI -
IIpakTraeckue 3aHsATHS -
KoHTposbHEIE paboThI -
CamocrositesnpHas paboTa 00y4arommxcs 1
CocrasinieHne cioBapsi TEPMHHOB 110 pasaeny -14.
Cojaepxanue yueOHOTo MaTepuaia
Tema 2.2. YraeBogopozs! u ux 1 | AnkaHbl. AJKaHbl: TOMOJIOTUYECKUH PSifl, ©30MEPUS 1 HOMEHKIIATYPA AIKAHOB. XUMUUYECKUE CBOMCTBA 8
HOPUPOAHBIE UCTOYHUKU aNKaHOB (METaHa, dTaHa): TOPEHHe, 3aMellleHNe, Pa3IoKEHNE, eruapupoBanye. [IpuMeHeHne ankaHoB Ha
OCHOBE CBOICTB.
2. | HenpeneabHble YII1eBOTOPOLIL.
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OK 1, 0K 3,0K>5,
OK 6

AJIKeHBI. OTWIEH, €ro TmodydeHue (IeTHAPUPOBAHWEM JTaHa, JETOJUMEpH3AIMed IOJIMATUIICHA).
T'omonoruueckuit psin, M30Mepus, HOMEHKJIATypa ajKEHOB. XWMHUYECKHE CBOWCTBA J3TUJIEHA: TOpEHUE,
KaueCTBEHHBIE peaknuu (oOeciBeurBaHHe OPOMHON BOJBI M pacTBOpa IMEpMaHTaHaTa Kallvs), THApaTaIws,
nonuMmepusanus. [I[puMeHeHne 3TUIeHaHa OCHOBE CBOMCTB.

Juensl u kayuyku. I[loHATHE O AWEHAaX KakK yTIIEBOJOPOAAX C IABYMS ABOMHBIMH CBS3sSMH. CONpsyKEHHBIC
IMEeHBl. XUMIYeCKUe CBoiicTBa OyTaguena-1,3 u m3omnpena: odecuBedrBaHne OPOMHON BOJIBI M IIOJIMMEPU3AITUS
B Kayuyku. HaTypanbHbIi U CHHTEeTHYCCKHE KaydyKu. Pe3una.

AnxuHBL AnetwieH. XUMHUYCCKUEC CBOMCTBA aleTHIICHA: TOpPEHHE, OOCCIIBEYMBAHHE OPOMHOW BOJIBI,
MPUCOCTUHCHUH XJIOPOBOJIOPOIa U rujparanus. [IpuMeHeHre alleTUiIeHa Ha OCHOBE CBOWCTB. MexkiaccoBast
WU30MEpPHsI C aJTKAHCHAMH.

3. | Apennl. bBenzon. Xumuueckue CBOWCTBa OeH30Ia: TOPEHHE, PEAKIMH 3aMelleHus (TaJoreHUpOBAHUE,
HuTpoBaHue). [IpumeneHne OeH301a Ha OCHOBE CBOKCTB.
4. | IlpupoaHbIe HCTOYHUKH YIIIEBOAOPOAOB. [IpupoIHEIii ra3: coCTaB, IPUMEHEHHE B KAYECTBE TOILIUBA.

Hedtb. CocTas n nepepabotka Hedru. Ileperonka Hedtu. HedrenpoayKkThl.

JlaboparopHbie pabOTHI

HpaKTI/ILICCKI/Ie 3aHATHUA

KonTtposbHbIe paboThI

CamocTosTenpHas paboTa 00yJaroInuXCst

Pemenne 3aa4 n ynpaXHEHUH 110 COCTABICHUIO ()OPMYIT aJKaHOB — 1 4.

Pemenne pacuéTHbIxX 3agau- 24.

Pabora ¢ y4eOHO# 1 crielMalIbHOM JINTEPaTypoOil, SJIeKTPOHHBIMHU pecypcamu Internet mo Hanucanuio pedepara - 24.

2.3. Kucnopoacoaep:xamue
OpraHUYeCcKUe COEMHEHHUS

OK 1,0K 3, 0K 35,
OK 6, OK 7

Conepxanue yueOHOTo Marepuaia

1

Couprel [lonydenue 3TaHoNIa OPOKEHUEM IIIFOKO3bI U THApATAlUCH dTHiCHA. [ MAPOKCUIIBHAS TPyIIa Kak
¢yakuuonanbHas. [loHSATHE O TpEACTIbHBIX OIHOATOMHBIX CIHPTaX. XUMHYCCKHE CBOWCTBA JSTaHOJA:
B3aUMOJICHCTBHE C HATPHEM, 00Pa30BaHKE MPOCTHIX U CIOKHBIX dQHUPOB, OKUCICHHUE B albaeruj. [IpuMeHeHue
9TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS AJIsl OpraHu3Ma YeIoBeKa U MPeAynpeKIeHHE.
I'uuepun kak npeicTaBUTENb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peaklys Ha MHOIOATOMHBIE CIIUPTEHIL.
IIpumenenue riauuepuHa.

®enon. Pusnyeckne W XUMHYECKHE CBOWCTBA (heHoNa. B3amMHOe BIMSHHE aTOMOB B MOJIeKyJe (eHosa:
B3aMIMOJICHCTBHUE C THIPOKCHIOM HATPHUS M a30THOM KUCJIOTON. [IprMeHeHne GpeHoia Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonsTHe 00 ampaerumax. AnpaerngHas Tpymnna Kak (QyHKnuoHambHas.@opMaibIerua U ero
CBOWCTBA: OKHCIIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOMNH criupT. [lomyuenue
aNbJETHIOB OKUCIEHHEM COOTBETCTBYIOIINX CHUPTOB. [IpuMenenue popmanbaernaa Ha OCHOBE €T0 CBOWCTB.
KapGOonoBble kucja0Thl. [loHATHE 0 KapOOHOBBIX KHCIOTaX. KapOOoKcwiibHAs Tpyma Kak (yHKIIHOHAIbHAS.
Tl'oMonormaeckuii psi mpenenbHBIX OZHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydeHue KapOOHOBBIX KHCIOT
OKHCIICHHEM aJIbJICTHIOB. XUMHYCCKHE CBOWCTBA YKCYCHOW KHCIJIOTHI: OOIIME CBOWCTBA C MHHEPAIHHBIMHU
KUCJIOTAMU U peakius dtepudukanuu. [IpuMeHeHne YKCyCHOW KUCIOTH Ha OCHOBE CBOWCTB. BhIcIine KupHEIC
KHCJIOTBIHA MTPUMEPE TATbMUTHHOBOMN M CTCAPHHOBO.

Caoxnblie 3¢upbl u KAPBL [lonydeHne CIOXKHBIX 3QUPOB peakiued dtepuduranuu. CloXHBIE dPUPHI B
NpUpoZie, UX 3Ha4YCHUE. [I[pUMEHEHUE CIOXKHBIX 3()UPOB HA OCHOBE CBOWCTB. JKHpPBI KakK CJIOXKHBIC (QHUPHIL.
Knaccudukanus xupoB. XUMHUYCCKUE CBONCTBA JKHUPOB: THIPOJIU3 M THAPUPOBAHUC IHKHUIKUX IKUPOB.
TIpumenenue >xMpPOB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTiIeBoabl, UX KIACCUPHUKAIU: MOHOCaXapuIsl (TIOK03a, QPyKTO3a), AUcaxapubl (caxapo3a) u
moJmcaxapuabl  (Kpaxmal ¥ IIeJUTIoNIo3a). [ IoKo3a — BEmIeCTBO C JABOMCTBEHHOW (yHKIHMEH —
ANBJETHAOCTIHPT. XUMHUYECKHE CBOWCTBA TIIOKO3BI: OKHCICHHWE B TIIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBICHHE B
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copburt, crimproBoe OpokeHme. [IpuMeHeHne TIIIOKO3BI HA OCHOBE CBOMCTB. 3HA4YCHHE YTIIEBOJIOB B JKHUBOI
OpUPOAEC W OKU3HHM dYelloBeKa. [loHATHE O peaknusax TONWKOHACHCAIMM MW THUAPONM3a Ha TpUMeEpe
B3aMMOTIPEBPAIICHHII: TIIFOK03a <> TOJINCaXapu.

JlaGopatopHbie paboThI 2
XUMHYECKHE CBOMCTBA CITUPTOB M YKCYCHOW KUCIIOTBHI.
CBoiicTBa )XMPOB U YIiIeBo0B. ([l0ka3aTenbCTBO HENPEAENEHOTO XapaKkTepa )XUAKOTo KHPA.
B3anmogeiicTBue rioko3bl U caxapossl ¢ ruapokcuaoM menu (11). KauectBenHas peakiyst Ha Kpaxmadl.)
[IpakTHyeckue 3aHsATHS -
KoHTposbHEIE paboThI -
CamocrosiTenpHas paboTa 00yJaromuXCst 4
CocraiieHre TaOIMYHON Ki1acCU()UKALIMY OPraHUYECKUX COSAMHEHU — 24.
Pabora ¢ yueOHOI 1 criennallbHOM JIMTepaTypo M 3JIEKTPOHHBIMU pecypcamu Internet rmo nmoaroroske pedepara 24.
2..4. AzoTcozepxamue Copnepxanue yaeOHOTO MaTepraia 4
OpraHMYECKUE COCJTUHEHHUS. 1 | Amunsbl Ilonarue 06 amuHax. AnudaTHuecKkhe aMUHBI, MX KIacCU(DUKALMS ¥ HOMEHKIATYpa. AHWIMH Kak
IMomumeps! opranmdeckoe ocHoBaHue. [lomydenue anmmHa n3 HUTpoOeH3o0ma. [IpuMeHeHne annHa Ha OCHOBE CBOMCTB.
AMHMHOKHCIOTBL. AMHHOKHCIOTHI Kak am@oTepHble IU()YHKIMOHAJIbHBIE OPraHHMYECKHE COEJAMHEHUS.
.OK 1, OK 3,0K 4, OK 5, XUMHYECKHEe CBOWCTBA aMMHOKHCIIOT: B3aUMOJICHCTBHUE C IEJI0OYaMH, KHCIOTaMH M APYT ¢ APYroM (peakiys
OK 6, OK 7 nonukoHaeHcauun). [lentuanas cBs3p v nonmunentuasl. [IpuMeHeHHe aMUHOKHUCIIOT HAa OCHOBE CBOMCTB.
2 | Beakn. IlepBuunas, BTOPUYHAs, TPETHUHAS CTPYKTYpbl OenKkoB. XUMHUYECKHE CBONCTBA OENKOB: TOpEHUE,
JIeHaTypalus, THAPOJIN3, IBETHBIC peakuuy. brosornyeckne GpyHKINM OEIKOB.
IMosmmepsol. benku u monucaxapupl Kak OMOIIOIAMEPHI.
Ilnacrmaccsl. [lonydyeHue noauMepoB peaxkiuerd MoJMMepHU3aliid U MOJMKOHICH A, TepMOIIacCTUYHbIE U
TepMOpeaKkTHBHEIE IIacTMacchl. [IpeacraBuTeny miacTMacc.
BoJiokHa, ux kaaccuukanus. [loryuerane BogokoH. OTAETBHBIE IPEICTABUTENNA XUMHUIECKAX BOJIOKOH.
JlaGopatopHbie paboThI 2
H3yueHne CBOWCTB OCIKOB
IIpaxkTryeckue 3aHATUS 2
Pemenne skcnepruMeHTaIbHBIX 337a49 Ha HACHTH(PHUKAINIO OPTAaHUIECKUX COCTMHEHUH.
Pacno3naBanue miacTMace ¥ BOJOKOH.
KonTtponbHbIe paboThI -
CamocrosiTenbHas paboTa 00yJaromuXCst 2
BrimosiHeHUe ToMamHe KOHTPOJIBHON paboThl — 2 4.
Hrorosoe 3ansitue. JAuddepeHIupoBaHHbIii 3a4€éT 2
KouncyabTanuu 10
Bcero: 117

J1is XapaKTepUCTHKH YPOBHSI OCBOCHUS YIEOHOTO MaTepHala UCTIONB3YIOTCS CIEAYIONINE 0003HAUCHMS:

1 — 03HaKOMUTEIIbHBIH (Y3HaBaHUE PaHEE U3YUCHHBIX O0BEKTOB, CBOMCTB);

2 — penpOAYKTUBHEIH (BBITIOIHEHUE ICATEIBHOCTH 10 00pa3ily, MHCTPYKIIMU WIH TIOJT PYKOBOJICTBOM);

3 — MPOAYKTUBHBIH (TUTAHUPOBAHHUE M CAMOCTOSITEIILHOE BBITIOIHEHHE JICATEILHOCTH, pEllIeHIe MPOOIeMHBIX 3a71a4).
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XAPAKTEPUCTHUKA OCHOBHBIX BUJ0OB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Copnep:xxanue o0y4eHHs

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSIT€ILHOCTH CTYI€HTOB (HA YPOBHE
YueOHBbIX AelicTBUIA)

Baxkueiimme
XHUMHYECKHE MOHATHSA

VYMeHHe faBaTh ONpEACIEHHE M ONEpUPOBATH  CIICAYIONMMHU
XUMAYECKMMHU TOHATHSMH: BEUIECTBO, XMMUYECKHI AJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHTENBHBIC aTOMHAsl U MOJICKYJISIpHAs Macchbl, HOH,
AJUTOTPOTIHA, U30TOTIHI, XUMHUYeCKast CBSI3b,
ANIEKTPOOTPHULATEILHOCT, BAJICHTHOCTh, CTENICHb OKUCIICHHS, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIH 00BeM ra3000pa3HBIX BEIECTB,
BEIIECTBA  MOJIEKYJISIPHOTO M  HEMOJIEKYJSIPHOTO  CTPOCHHS,
pacTBOpBI, 3JCKTPOIUT U  HEDJCKTPOJUT, DICKTPOIUTHUECKAS
IMCCOIMANUs, OKHUCIUTEIb ¥ BOCCTAHOBHUTENb, OKHCICHHE W
BOCCTAQHOBJICHHE,  TEIIOBOM  A(QQEeKT  peakuud, CKOPOCTh
XMMHYECKON  pEakIWH, KaTaliu3, XHMHYECKOE€ paBHOBECHE,
YIJIEpOOHBIA  CKeNleT, (YHKIMOHANbHAs Tpylma, H30Mepus,
TOMOJIOTHUSI

OCHOBHBIE 3aKOHBI
XUMHH

@opMynHpOBaHUE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB U
IIOCTOSSHCTBA  COCTaBa  BEIISCTB. YcraHoBka ~ NPUYMHHO-
CJICICTBEHHOM CBSI3M MEXKIY COJEp)KaHUEM OTHUX 3aKOHOB U
HallMCaHWEM XHUMHUYECKUX (OpMYyaT W YypaBHEHHMH. YCTaHOBKa
SBOJIIOLIMOHHOM  CYILIHOCTH  MEHJEJIEEBCKOM M COBPEMEHHOM
dbopmynupoBok mnepuoamueckoro 3akoHa JI. WM. Menneneesa.
OObsicHeHrEe (PU3MYECKOTO CMBICIIAa CHMBOJIHKH TEPHOIUYECKON
Tabauiel xuMudeckux snemeHtoB J[. M. MenneneeBa (HomepoB
3J€MEHTa, epUoja, IPYyMIbl) U YCTAHOBKA MPUUMHHO-CIICCTBEHHON
CBSI3M MEXIY CTPOCHUEM aToMa U 3aKOHOMEPHOCTSIMH W3MEHEHHS
CBOWCTB JJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B MEPHOJAX U
rpymnmax.

XapakTepucTuKa 3JIEMEHTOB MAbIX U OOJNBIIMX IMEPHOJOB MO HUX
nojoxxeHuto B [lepuoauueckoii cucreme /. . Menpaeneena

OcHoBHbIE TeopuHn
XHUMHHU

YcraHoBka 3aBHCUMOCTH  CBOWCTB XMMHUYECKUX BELIECTB OT
CTPOCHHSI aTOMOB OOpa3yOIIUX WX XUMHYECKHX 3JIEMEHTOB.
XapakTepUCTUKa BaXKHEMIIMX TUIOB XUMHUYECKMX CBSA3€H H
OTHOCUTENBHOCTH 93TOi THUHojgoruu. OObSICHEHHE 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT HMX COCTaBa M CTPOCHUS KPUCTALUIMYECKUX
pemietok.  POpMYyJIHpPOBKA  OCHOBHBIX  TOJIOKEHHH  TEOpUHU
BJIEKTPOJIUTUYECKON JUCCOLMAIMU U XapPAKTEPUCTHKA B CBETE 3TOU
TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHWYECKHX COEIMHEHMM.
@OopMynIHMpOBKa OCHOBHBIX IIOJIO)KCHUM TEOPUM XHMHYECKOTO
CTPOEHHsI OPTaHMYECKUX COCIUHEHUW W XapaKTEPUCTHUKA B CBETE
9TOM  TEOpPUM  CBOWCTB OCHOBHBIX KJIAaCCOB  OpPraHUYECKUX
COCTUHEHUN

Ba:kHeiinue BenecTBa
U MaTepHuaJibl

XapakTepUCTUKa COCTaBa, CTPOCHMS, CBOWCTB, IIOJYyYEHUS H
npuMeHeHusi BakHenmux metamwioB (IA u Il A rpymnm, amomMuHus,
&Kele3a, a B ECTECTBEHHO-HAyyHOM TNpoduie U HEKOTOphIX d-
AJIEMEHTOB) ¥ UX COCAUHEHUN. XapaKTEPUCTHKA COCTaBa, CTPOCHUS,
CBOMCTB, MOJIyYE€HUSI U IPUMEHEHHUs BakHeHMX HemeTamuioB (VIII
A, VIIA, VIA rpynm, a takxke asora u (dochopa, yriepoma u
KpEMHHUs, BOJOPO/a) U UX COEIMHEHUIN. XapaKTEepUCTUKA COCTaBa,
CTPOCHMSI, CBOWCTB, MTOJIy4YEHUS U IPUMEHEHMS BaXKHEUIINX KJIACCOB
YIJI€BOAOPOAOB (AJKAHOB, IMKJIOAJIKAHOB, QJIKEHOB, AJKHHOB,
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apeHoOB) U UX HambOoJee 3HaYMMbIX B HAPOJHOXO3HCTBEHHOM ILJIaHE
IpeiCTaBUTENEH. AHaJOTMYHAas  XapaKTEpUCTHUKAa  BaKHEHMIIMX
IPEJCTaBUTENIE JApPYrUX KIACCOB OPraHMYECKUX COEAMHEHUIl:
METaHOJIa U 3TaHOJa, CIOXKHBIX 3(PUPOB, KUPOB, MBUI, aJbACTHJIOB
(bopmanmpmernioB W areTaibAeTuia), KETOHOB  (aleToHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIIOTBI, IJIsi €CTECTBEHHO-
Hay4qHOTO NpoQuiIs MpeaCTaBUTENEN APYrux KJIaccoB KHCIIOT),
MOHOCaxapuJ0B (TJTFOKO3BI), JIMCaxapuioB (caxapo3sbl),
MOJIMCaxapuaoB (KpaxMasa M 1eJUTI0JI03bl), aHUIMHA, aMUHOKUCIIOT,
O€JIKOB, HMCKYCCTBEHHBIX M CHHTETHYECKHMX BOJIOKOH, Kay4yKOB,
I1acTMace

XUMHYEeCKHH A3BIK U
CHMBOJINKA

Hcnonb3oBanue B y4eOHOW M NPOPECCHOHATBHON ESATETbHOCTH
XMMHMYECKHX TEPMHHOB W CUMBOJMKHM. Ha3BaHume u3y4eHHBIX
BEILECTB 110 TPUBUAIBHON MM MEXKIYHApOJHONM HOMEHKIATYpE U
OTpa)KEHHE COCTaBa ITHUX COCAVMHECHHH C IOMOIUBIO XMMHYECKHX
dopmyn. OTpakeHHe XUMHUYECKUX MPOIECCOB C MOMOIIBIO
YpPaBHEHUU XUMHYECKUX PEAKIUN

XuMHYeCKHe peakuuu

OOBsiCHEHHE CYIIHOCTH XUMHYECKHX mpoueccoB. Kiaccuduxanms
XMMHMYECKHUX PEAKIMH MO Pa3IMYHbIM MIPU3HAKAM: YHUCIy U COCTaBY
MIPOAYKTOB M PEAreHTOB, TEIJIOBOMY (P (eKTy, HallpaBlIeHHIO, (ase,
HAJIMYUIO  KaTalM3aTopa, W3MEHEHUIO CTENEHEH  OKHUCIICHHS
3JIEMEHTOB, 00Pa3yIONIMX BEIIECTBA. Y CTAHOBKA MPU3HAKOB OOIIETO
U Pa3IUYHOTO B THUIIOJOTMM pEaKUUH [UIi HEOPraHW4eCKOW H
opranudeckoil xumun. Kiaccuduuukanus BeUIeCTB U MPOLIECCOB C
TOYKM  3pEHUS  OKHCICHHUSA-BOCCTAHOBIICHUS. Cocrasienne
YpaBHEHHH peakiuil ¢ MOMOIIbI0 METOa 3JEKTPOHHOTO OajaHca.
OObsicHEHHE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW pEakuuu |
MIOJIOKEHHSI XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (aKTOPOB

XuMu4yecKuit BeInosHeHne XUMHUYECKOTO IKCIIEPUMEHTA B MTOJIHOM COOTBETCTBHH

IKCNEPHUMEHT ¢ mpaBuiamu Oe3onacHoctu. HaGmionenue, gukcanus v onucaHue
PE3YJIBTaTOB MPOBEACHHOTO SKCIIEPUMEHTA

XuMunuyeckas [TpoBeeHne caMOCTOSATENIBHOTO MOMCKAa XUMUYECKOH MH(pOpMaLuu

uHopmanus C HCIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB (HAyYHO-IOIMYJISPHBIX

U3aHUM, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Vcnonb30oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUH JUIsl 00OpabOTKH M
nepeaynl XMMHYecKod HHGOpMAlMM M €€ TNPEACTaBICHUS B
pasIuyHBIX (hopmax

Pacuernl mo

YcraHOBKa 3aBUCUMOCTH MEKIY KaU€CTBEHHOM M KOJIMYECTBEHHOM

XHMHYECKUM CTOPOHAMH XHMHUYECKUX OOBEKTOB M TMpoleccoB. Pemenue
opmysam n pacyeTHBIX 3a7a4 10 XUMUYECKUM (POpPMYyJIaM U YpaBHEHUSIM
YPABHEHHUSAIM

IpopuiabHoe n OObsicHeHHE XMMUYECKHMX SIBJICHUH, MPOUCXOAAIINX B IPHPOJIE,
npogdeccuoHAIBLHO ObITY U Ha Ipou3BoAcTBe. OmpenenaeHre BO3MOXKHOCTEH TPOTEKaHUs

3HAYUMO€ COACpPKaHuEe

XUMHAYECKHX MPEBpAIlCHU B pa3iauyHbIX ycioBusx. CobmroneHue
IIPaBWJI JKOJIOTMYECKH TI'PAMOTHOTO IIOBEICHHMS B OKPYKAIOIIEH
cpene. OueHKa BIMSHMS XMUMHUYECKOTO 3arps3HEHMs] OKpYKarolen
Cpeapl Ha OpPraHU3M 4YelNOBEKa W JPYrHM€ JXUBBIE OPIaHHU3MBIL.
CoOnronenue mpaBui 0e30MaCHOrO OOpalleHHsl C TOPIOYUMH U
TOKCHUYHBIMU  BEIIECTBAMM, J1a0OpaTOpPHBIM  00OpPYIOBaHHUEM.
[ToaroToBka pacTBOpOB 3aJaHHOM KOHIEHTpalUW B OBITY U Ha
npousBojcTBe. Kpurndeckas OneHKa ITOCTOBEPHOCTH XUMHUYECKOU
nH(OpMaINH, TOCTYIAIONIEH U3 pa3HbIX HCTOYHUKOB
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3. YCJIOBHUS PEAJIM3AIINN YYEFHOM JJUCITUITJIMHBI
3.1. TpeOoBanussi K MHHMMAJBLHOMY  MAaTEePHAJTbHO-TEXHHYECKOMY
o0ecrnevyeHn 10

Peanuzanust yaeOHOM AUCHUIUIMHBI TpeOyeT HaMUUKs y4eOHOTO KabuHeTa u
Ja00paTOPUN XUMHUH.

[InakaTtel 1o xumuu, Becbl Jabopatopusie BIIP 200-2kn, Becsl
naboparopubsie BJIT 510, razoananmuzarop “HOmusi-2», KOMIUIEKT J1a0OpaTOPHBIM
«[Tyenka-Y/xum», xommuiekt nabopatopubii «[lyenka-H», K®K-3, wnabopsl
XUMUYECKUX PEAKTHBOB (TECThI), HAOOPHI XHUMHYECKOW TMOCYJbI, XUMUYECKas
nabopaTtopus, mKad BHITSDKHOW I KaOWHETa XMMUM C CAHTEXHUKOW. MOHHUTOD
19" ViewSonik-VA1932W glossy - black 16"10Sms DVI 300cd 100000:1;
nHnrepakTuBHas gocka INTERWRITE DuaBoard 1279

3.2. UnpopMaunoHHoe ob0ecnevyeHne 00yueHmst

Ilepeyenbr y4eOHbIX wu3AaHuii, WHTepHET-pecypcoB, I0NMOJTHHUTEIHLHOM
JIUTEPATYyPbI

a) OCHOBHAs JuTepaTypa

No

HcTounuk
/o

[Nabpuensn O.C. Xumus 1 npodeccuil U crenruaibHOCTEH TeXHHUYECKOTro
1 | mpoduns: yuebnuk / ['abpuensn O.C., L.I'.OctpoymoB. — 7-e u3a., crep. —
Mocksa: UI1 Akagemusi, 2018 — 272 c¢. — TekcT: HEMOCPEICTBEHHBIM

AnbunorenoBa, M. B. Xumus : y4eOHUK W IPAKTHKyM IS CPEIHETO
npodeccruoHabHOro oopaszoBanus / . B. Audunorenosa, A. B. ba6kos, B.

5 A. TlonkoB. — 2-e u3a., uctp. u gon. — Mocksa : M3aaTensctBo FOpaiir,
2020. — 291 ¢. — (Ilpodeccuonansuoe obpazoBanue). — [ISBN 978-5-534-
11719-6. — Tekct : anektponHsii // OBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/452856 (nara obpamenus: 21.05.2021).

0) TIONIOJTHUTEIbHAS JIUTEpaTypa:

No

HcTounuk
/o

I'nunxa, H. JI. O6mas xumus. 3a1a4u ¥ yIPKHEHUS | YICOHO-
IIPaKTHYECKOE ITOCOOME I CpeIHero npodeccnoHaIbHOro 00pa3oBaHus /
H. JI. I'nunka ; nox penakiueit B. A. Ilonkosa, A. B. babkoBa. — 14-e

3 | u3n. — Mocksa : U3narensctBo FOpaiit, 2020. — 236 ¢. —
(ITpodeccuonansuoe oobpazoBanue). — ISBN 978-5-534-09475-6. — Texker
: anekTpoHHbl // OBC KOpaiit [caiiT]. —

URL: https://urait.ru/bcode/451239 (nara o6pamenus: 28.05.2021).

ll]epbaxos, B. B. Heopranuueckasi xumusi. Borpocs! u 3aja4u : yueOHOe
nocobue i cpeaHero npodeccuoHaaIbHOro 00pa3zoBanus /

4 | B. B. lllep6akos, A. A. ®upep, H. H. bapbotuna. — 2-e uzn., ucnp. u

nomn. — Mocksa : M3znatensctBo FOpaiit, 2020. — 107 ¢. —
(ITpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-09133-5. — Tekcr
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L

:3NeKTPOHHbIN // 9BC KO palT [canT!. — URL: https://urait.ru/bcode/454536
(pata obpaweHns: 22.05.2021).

AnapHes, A. 1. O6wasa xmumunsa. CO60pHUK 3afaHUii C TpUMepammn pelweHnin :
yuyebHoe nocobue gnsa cpefHero npoeccmoHanbHoOro obpasosaHusa /

A. . AnapHes, /1. N. ApoHUHa. — 2-e n3g., ucnp. n gon. — Mocksa :
N3patenbctBo KO painT, 2020. — 127 ¢. — (MpotheccnoHanbHoe
o6pa3oBaHue). — ISBN 978-5-534-09932-4. — TeKCT : 31eKTPOHHbIN //
9bC MO panT [canT]. — URL: https://urait.ru/bcode/453598 (paTa
obpauweHmnsa: 21.05.2021).

B) NEPUOANYECKNE N3[aHUA

EcTecTBeHHble N TeEXHUYECKNE HAYKW @ Hayd. XypHan / rn. peg. A. 4.
XaBkuH. - Mockea : OOO "WN3patenoctBo "CnyTtHuk+", 2002 — —
BoixoanTt 12 pa3 B rof. - ISBN neyaTHoin Bepcum 1684 - 2626. - TeKcT :
HEeNnoCPeACTBEHHbIN.

‘'BectHunk BOPOHEXCKOIOo roCygApPCTBEHHOTIO

YHWBEPCUTETA. CEPUA : XUMUNA. BUONOTNA. PAPMALNSA :
HayUHbI XXypHan / yupeautens : BopoHeXCKUn rocysapcTBeHHbI A
yHuBepcuTteT. - BopoHex :2000 - .-yncno ebinyckos B roa: 4. - ISBN
nevyaTtHoW Bepcun: 1609-0675. - TeKCT : 3NeKTPOHHbIN //IBC elibrary
[cainT]. — URL : https ://elibrary.ru (gata o6paweHmnsa: 29.05.2021).

r) MHpOpMayuMOHHbIE 3/1IeKTPOHHO-06pa3oBaTeNbHbIe PECYPChI:

1Ne
n/n

1

MCTOUYHNK

JdNneKTpoHHaa 6ubnnoteyHasa cuctema «bubnmoTex. U3gaTenbctBo KAY»
https://mgri-rguru.bibliotech.ru

ONeKTPOHHO-6M6NMOTEYHAA cuctema «W3pgatensctBo  JlaHb»/ KON
MHXXeHepHO-TexHUYeckne Hayku (Tromly)

www .e.lanboolc.com

ONeKTpoHHO-6nb6NMoTeyHaa cuctema elibrary» / TpaBoobnagaTennb:
O6uwecTBO C OrpaHMYeHHON OTBETCTBEHHOCTbHIO «PYH3B» (RU)
https://elibrary.ru

dNeKTpoHHaa 6ubnnoTeyHas cucrema «kKO pat» /https://urait.ru/
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https://urait.ru/bcode/454536
https://urait.ru/bcode/453598
https://mgri-rguru.bibliotech.ru
http://www.e.lanboolc.com
https://elibrary.ru
https://urait.ru/

4. KOHTPO/Ib U OLIEHKA PE3Y/IbTATOB OCBOEHWSA YUYEBHOW
ANCUMNANHBI

KOHTpPONb U OUEHKa pe3ynbTaToB
B npouecce npoBeAeHUA Y4yebOHbIX 3aHATUR,

OCylw,ecTBndeTca npenopaBaTesieM

OCBOEHUA Yy4yebHOW AMCUMNNUHDI

NpakTMYecKMX 3aHATUIA M nabopaTopHbiXx paboT, TecTUMpoBaHMA, a TaKxe
BbIMOMHEHUS obyyarummMmuncs WHAWBUAYANbHbIX 3afjaHun’, NPOEeKTOB,
nccnegoBaHuim.

Pe3ynbTaTbl 06y4YeHUs

¢ TNYHOCTHbIE:

- YyBCTBO TrOPAOCTU U YBaXeHua K
UCTOPUU W [LOCTUXEHUSM OTEeYeCTBEHHOWA
XUMMWYECKON HayKW; XUMMWYeCcKM rpamoTHOe
noeefeHune B npodeccmoHanbHOoIA
feATeNbHOCTN M B 6bITY nNpyn obpaweHun c
XUMUYECKNMUN BellecTBamMu, MaTepuanamu u
npoueccamu;

FOTOBHOCTb K  MPOAO/MKEHUIO
06pa3oBaHNs M MOBbIWEHUA KBanudukalmuu
B n36paHHO npodeccuoHanbHO
LeATeNbHOCTM U 06bEKTUBHOE O0CO3HaHWe
ponu XMMUYECKUX KOMNETeHUUI B 3TOM;

- YMEHMWe UCNOoNb30BaTb AOCTUXEHUSA
COBPEMEHHOIA XUMUYECKON nayku n
XUMMWUYECKUX TEXHONOTrUA [Na NOBbILWEHUSA
CO6CTBEHHOrO0 MHTENNEKTYanbHOr0 pas3BUTUSA
B BbIOpaHHO npojeccMoHanbHOW
LeaTeNbHOCTH

* MCTaNnpefMmeTH bl X:
- MCNOoNb30BaHWe pas3NUYHbIX BUAOB
no3HaBaTe/bHOW [eATEeNbHOCTU M OCHOBHbIX
MHTeNNC«TyanbublX onepauuin (nocrailoBku
3agayuv, QOopMy/nMpoBaHUA TFUMOTE3, aHanusa

n CUHTe3a, CpaBHeHUS, 0606LWeHNs,
cuctemaTtmsauun, BbIIBIEHUA  MPUUYUHHO-
CNeCTBEHHbIX CBSA3€i, NOMUCKa aHanoros,

hopMynnupoBaHUa BbIBOLOB) ANA pelleHus
nocCTaB/IEHHOW 3agaun, npuMeHeHUne
OCHOBHbIX METO[O0B No3HaHus (HabnfeHus,
Hay4yHOro 3KCMepumeHTa) AN U3Y4YeHUd
pPasnNYHbIX CTOPOH XMMWYECKNX OOBEKTOB U
npoweccos, c KOTOPbIMY BO3HWKaeT

®opMbl M METOAbl KOHTPONA W OLEHKM
pe3ynbTaTtoB 06yyYeHUS
OuddepeHUMpoBaHHbBIN 3a4éT.
TecTupoBaHue.
Y CTHbIA N MUCbMEHHBIA OMNpocC.
BbinonHeHune 1 3awmnTa nabopaTtopHblX pabdorT.
BbinonHeHne npakTuyecknx pabor.

JKcnepTHas oOueHKa [OKNagoB M 3aWiuTa
pedepaTos.
JKcnepTHas OLeHKa BbIMOTHEHUS

camoCTOATEe/IbHOW paboThl.

Ov ddepel wnposaw Ibiii 3a4éT.
TecTupoBaHue.

Y CTHbIA M NUCbMEHHBIA Onpoc.

BbinonHeHne n 3awmnTta nabopaTopHbIX paborT.
BbinonHeHne npakTu4ecknx pabor.

JKcnepTHas OUEHKA [0KMajoB WM 3aWuTa
pedepaTos.
JKcnepTHas oueHKa BbIMOMHEH NS

camoCTOATE/IbHOW paboThl.
OuddepeHupoBaHHbIN 3a4éT.
TecTupoBaHue.

Y CTHbI M MUCbMEHHbI OoNpoc.

BbinonHeHune u 3awnTta nabopaTtopHbix paboT.
BbinonHeHMe npakTuyecknx pabor.

JKcnepTtHaa oOUeHKa [OKNafgoB M 3awmra
pedepaTos.
JkKcnepTHas oLueHKa BbIMOJIHEHNA

CaMOCTOATENbHOW paboThl.
OudpdepeHupoBaHHbIA 3a4éT.
TecTupoBaHue.

Y CTHBIA U MUCbMEHHbIW Oonpoc.

BbinonHeHune v 3awmTa nabopatopHbiX paborT.
BbinonHeHne npakTuyecknx pabor .

JKcnepTHas OLUeHKa [A0KfagoB W 3auiuTa
pedepaTos.
JKcnepTHas oLeHKa BbIMO/HEHUS

camocToATeNbHOW paboThl.



HE06XO0AUMOCTb cTankmpaTtbCA B
npodeccrnoHanbl 10l chepe;

MCnonbL30BaHWe pasfnyYHbIX
MCTOYHUKOB AN MNONYYEHUS XUMUYECKOIA
WH(popmaynu, yMeHue OLEHUTD ee

JOCTOBEPHOCTb AN AOCTVMXKEHUS XOPOLUIUX
pe3ynbLTaToB B NpOgeccuoHanbHol chepe;

* MPeAMeTHbIX:

chopm upoBaHllbcTts lpeacTaBieH uii
0 MecTe XUMUW B COBPEMEHHOW Hay4HOW
KapTWHEe Mupa; MOHUMaHWe ponu XUMUKU B
hopMupoBaHUU Kpyrosopa "
(hYHKLMOHANbHOW rpamMoOTHOCTM YenoBeka
4NA pelleHUs NpakTUYeCKUX 3ajau;

BfajleHMe OCHOBOMONAarawUWumm
XUMMWNYECKUMMN NOHATUAMMN, Teopusamu,
3aKOHaMMW 1 3aKOHOMEPHOCTSAMMU; YBEPEHHOE
NM0Nb30BaHNE XUMWUYECKON TEPMUHONOTUEN W
CUMBO/IMKOIA;

W B/lafleHWe OCHOBHbIMW MeTOAaMu
Hay4YHOro MNO3HaHWA, MWCNOMib3yeMbiMU B
XUMUWN: HabnogeHnem, onucaHuem,
N3MepeHnemM, AKCNEPUMEHTOM; yMeHune
obpabaTtbiBaTh, 06BACHATH pe3ynbTaThl
MPOBEAEHHbIX OMbLITOB W fJenaTb BbIBOAbI;
rOTOBHOCTb W CNOCOBHOCTb NPUMEHATH
MeToAbl no3HaHuA npwu peLeHnm
npakTU4ecKMx 3agauv;

- ChOpMMPOBANMOCTb YMEHUA faBaThb
KO/IMYECTBEHHbIE OLEHKM U TNPOU3BOAUTH
pacyeTbl MO0 XUMM4YeCcKuM dopmynam u
YPaBHEHUAM;

BnageHue npasunamm  TeXHUKK
6esonacHoOCTH npun ncnonb3oBaHUM
XNUMNYECKN X BELLECTB,;

OuddepeHuMpoBaHHbIA 3a4éT.
TecTupoBaHue.

Y CTHbIA U MUCbMEHHBIA Onpoc.

BbinonHeHune u 3awnta nabopaTtopHbiX paborT.
BbinonHeHne npakTuyecknx pabor.

JKcnepTHas oOUeHKa [OKNajoB W 3awuta
pedepaTos.
JKcnepTHas oLeHKa BbIMO/THEHUS

CaMOCTOATENbHOW paboThl.
OvntdepeHunpoBaHHbI 3a4éT.
TecTupoBaHue.

Y CTHbIA M NUCbMEHHBIA onpoc.

BbinonHeHue 1 3awuta nabopaTtopHbIX paboT.

BbinonHeHue npakTuyecknx pabor.
JkcnepTHas oOueHKa [OKMagoB M 3aWuTa
pedepaTos.

JKcnepTHas oueHKa BbIMOIHEHNA

camMoCTOATeNbHON paboThl.
OvntdepeHunpoBaHHbI 3a4éT.
TecTupoBaHue.

Y CTHBIA U MUCbMEHHbI ONpoc.

BoinonHeHue u 3awmta nabopaTopHbiX paborT.
BbinonHeHne npakTuyecknx pabor.

JKcnepTHas oOueHKa [0KNagoB U 3alWuTa
pedepaTos.
JKcnepTHasn oueHKa BbIMO/THEH WS

camocToaTenbl oii paboThl.

OuddepeH lupoBaHHbIA 3a4éT.
TecTupoBaHue.

Y CTHbIA N MUCbMEHHbIW Onpoc.

BbinonHeHne u 3awmta nabopaTtopHbix paboT.
BbinonHeHne npakTuyecknx pabor.

JkKcnepTHas OUEHKA [OKNagoB M 3aWmTta
pedepaTos.
JkcnepTHas oueHKa BbIMO/IHEHMUA

CcamMoCTOATENbHOW paboThl.
OnddepeHunpoBaHHbIA 3a4éT.
TecTupoBaHue.

Y CTHBIA U MUCbMEHHBIA onpoc.

BbinonHeHne n 3awmnTta nabopaTopHbiX paborT.
BbinofHeHVe npakTMyecknx pabor.

JKcnepTHas oOueHKa [JOKNagoB M 3alWuTa
pedepaTos.
JKcnepTHas oueHKa BbIMOIHEHUA

CaMOCTOATENbHON paboThl.
OvddepelwmpoBaHH bl 3a4éT.
TecTupoBaHue.

Y CTHbIA U MUCbMEHHBIA ONpoc.

BbinonHeHne 1 3awnTta nabopaTopHbixX pabor.
BbinonHeHMe npakTuyecknx pabor.



- ChOPMUPOBAHHOCTb COBGCTBEHHOI

nosnmumMm  nNo OTHOLWEHWUIO

K XWUMUYeckoli

jwHdopmaumu, nonyyYyaemoi M3 pasHbIX

MCTOYHUNKOB.

Pa3paboTumnK:

CO® MI'PU

SKCNepThl:

CO® MI'PIK
(mecTo paboThl)

-1INTY MNCucC
(mecTo paboThl)

npenofaBaTtenb

JKcnepTHas oOuUeHKa A[OKNafjoB W 3aWumTta
pethepaTos.

JkcnepTHas oLeHKa BbIMOJIHEHNA
camMoCTOATE/IbHOW paboThl.
OuddepeHUMpoBaHHbIW 3a4éT.

TecTupoBaHue.

Y CTHbIA N MUCbMEHHbI OMNpPOC.

BbinonHeHue v 3awmTa nabopaTopHbIiX paborT.
BbinonHeHne npakTuyecknx pabor.
JkcnepTHas oOUEHKa AOKNagoB M 3aWuTa
pedepartos.

JkcnepTHas oLeHKa BbIMOJIHEHNA
CamMoCTONATeNbHOV paboThl.

M.A. Xpycnosa

npenopaBaTtenb

(3aHMMaemas LOMKHOCTH) (nognuch,MHULKNANDI,
thamunmna)
npenojasaTtesb L, T.A. JleBuHa
(3arMmaemasi LO/MKHOCTH) (nogun'yiy'd/1uyunanel, pamMmunma)
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SKCIEPTHOE 3AKJ/TKOHUEHUE

Ha pabouytlo nporpammy y4yebHOW AMCUUNANHBbI « X UMUA»
no cneunasnbHOCTK:
21.02.02 «<bypeHMne HEPTAHBIX U rasoBblX CKBAXUH»

PaspaboTuunk pabouel nporpaMmbl: Xpycnosa Mapus AHpapeeBHa,
npenogaatens xumuum SGreoO0Y BO «CTapooCKONbCKMA unuan Poccuitckuii
rocyfapcTBeHHbIl reosoropasBefo4yHblil yHUBepcuTeT umeHn Cepro OpA>XKOHUKU[L3E»
(COD MIPW).

Pabouyas nporpamMma 4eTKO CTPYKTypupoBaHa U COCTOUT M3: nacnopTa pabouye
nporpamMmmsbl, CoOAepXaHus y4dyebHOW AUCLUNAMHBLI MO pasfenam € MNepeyHeMm
npakTUYeCKUX 3aHATUIA U caMOCTOATeNbHOW paboTbl CTYAEHTOB, CMMUCKa OCHOBHOMN MU
JOMONHWUTENBbHON NUTepaTypbl U KOHTPONSA W OLEHKW pe3ynbTaTOB OCBOEHMUSA YyebHOM
AUCLUNNUHDI.

Paboyas nporpamma coOCTaBleHa Ha OCHOBe TNPMMEPHOIW nNporpammsl
obuieobpasoBaTenbHON YUYEOHOW AUCUUNANUHBI «XUMUS» AN NPOGecCMOHaNbHbIX
ob6pa3oBaTeNbHbIX OpraHu3aumnii, pekomeHaoBaHHOW PTAY «®PUPO» ans peannsaymnm
OCHOBHOI npodeccMoHanbHOW o6bpa3oBaTenbHOn nporpammMbl CMO Ha 6a3e OCHOBHOTO
oblwero o6pasoBaHna ¢ NnonyvyeHnem cpegHero obuwero o6pasosaHus (Mpotokon Ne3d ot
21 nioHa 2015 r. PernctpaylMoHHbIi HOMep peueH3nu 385 ot 23 uiong 2015 r.)

®opMbl M MeTOAbl KOHTPONS OTo6paHbl ONTUMaNbHO UM ob6ecneymBawT
JOCTUXKEHWE CTYLeHTaMW NIMYHOCTHbLIX, NPEAMETHbIX U MeTanpeAMeTHbIX Pe3ynbTaToB.

MepeyeHb Yy4YebHbIX W3AAaHWUIA COAEPXMWUT [A0OCTATOYHOE KOMYECTBO Y4UYeOHbIX
n3gaHnii m MIHTepHeT-pecypCcOB, aKTyalbHbiX AN (QOPMUPOBAHUA COOTBETCTBYIO L NX
KOMMEeTeHLUMNN, 3HAHUIA N YMEHUNA.

[aHaa pabouyas nporpamma MOXeT OblTb peKOMeHJOBaHa LN1A NPUMEHEHUS B
yuye6HOM npouecce Mo CNeLManbHOCTH:

21.02.08 «bypeHVe HEPTAHBIX N Fa30BbIX CKBAXXUNH»

OkcnepTt: EneHa AnekcaHgposHa lonesa
(P.1N.0.)
npenofjasaTtenb



SKCIMNEPTHOE SAK/TKOYEHWE

Ha pabouyt nporpaMmy yyebHOW ANUCUUNNNHB « XUMUA»
no cneynanbHoOCTMK:
21.02.02 «bypeHne HePTAHBIX U rasoBblX CKBAXUH»

PaspaboTumk paboyeih nporpammbl: Xpycnosa Mapus AHApeeBHa,
npenofasaTtenb Xxumum Pr'eOY BO «CTapo0CKONbCKUI Gunnan PocCUNCKUii
rocyfapcTBeHHbl i reonoropasBefoyHbIin YHUBEpPCUTET NMEHMU Cepro
OpaoxoHuknpase» (COd MIPW).

Pabouyasd nporpamma cocTaBleHa Ha OCHOBe TMPUMEPHOW nporpammbl
obueobpaszoBaTeibHOW YYEOHOW AMCUMUNNNHB «XUMUA» AN NPOPeCcCUnoHanbHblX
obpas3oBaTefibHbIX OpraHu3auuin, pekomeHgoBaHHoOW @PI'AY «PPLIPO» pgns
peann3aLunm OCHOBHOI NpodeccMoHanbHON o6pa3oBaTenbHOW nporpammbl CMO na
6aze OCHOBHOro obuiero o6pa3oBaHWas C nNONy4vYeHUeMm cpefHero obuwero
o6pasoBaHus (Mpotokon Ne3 oT 21 wutoHa 2015 r. PerncTtpaunoHHbIA HOMep
peueH3umn 385 ot 23 uwona 2015 r.)

MporpamMma cojepXWT nacnopTt, TeMaTUYecKuUi nnaH, B nporpamme
npuBefeHbl Tpeb6oBaHuA K MWHWManbHOMY  MaTepuanbHO-TEXHUYECKOMY
obecrneyeHU0, NepevyeHb peKOMEHAYEMbIX YUeOHbIX n3gaHuii, MHTepHeT-pecypcos,
JOMONHUTENbHOW /NMTepaTypbl, CBeAeHWA O KOHTPO/Je UM OLEeHKe pe3ynbTaToB
OCBOEHMUS YYEeOHOW AUCLUNNINHDI.

MakcumanbHasa ydyebHada Harpyska obydyawuwerocsds no nporpamme
cocTaBnfeTr 117 yacos, B TOM 4yucie 78 yacoB 0653aTe/lbHON ayAUTOPHOW y4yebHOW
Harpyskm m 29 4yacoB CaMOCTOSATENbHON paboThl 06y4YatolLerocs.

CopepxaHue yyebHONW AMCUUNANHBLI B NporpammMme pazéuTo no temam. Mo
KaX o/ Teme OTpaxeHbl cofepxaHue y4yebHOro martepuana, camoCTofATenbHas
pa6oTa obyyarLWwmnxcs, ykazaH ypoBeHb OCBOeHUA y4ebHOro matepuana.

B nporpamme y4ye6HOW AMCLUNANHBI YEeTKO CHOPMY/MpPOBaHbl Tpe6OBaHUSA
K pesyfnibTaTtaM ee OCBOEHWA: KOMNETEHLUAM, 3HAHUAM U YMEHUAM.

[daHaa paboyasa nporpaMmma MOXeT OblTb peKOMEeHJ0BaHa AN NMPUMEHEHUA
By4yeOGHOM npolecce No cneunanbHOCTHU:

21.02.02 «bypeHne He@TAHbLIX N rasoBblX CKBaXUH»

okcnept: JleBnHa TaTbAHa AnekcaHApoBHa
(®.1n.0))
Kangunpat 6MoNornyecknx Hayk
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