MunucTepcTBO cenbekoro xo3sucTBa Poccuiickon denepanuu
denepaibHOE TOCYIAPCTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIIET0 00Opa3oBaHUs
«BATCKMIA rOCy1apCTBEHHBIN arpOTEXHOJIOTUUECKUN YHUBEPCUTET)

Cpennee npodeccroHaabHOe 00pa3oBaHUE

OOKYMEHT MOAMNMMCAH
BONEKTPOHHOW MOAMUCHIO

CepTucbukat: 00D6FFCAB14EA358D42F88864B5AFE14DB
Bnapeneu: MewepsikoBa Onbra AnekcaHapoBHa
Deincteutenex: ¢ 24.09.2024 po 18.12.2025

YTBEPXJIAIO
JupekTop KoJuemka

/ O.A. MemepsikoBa/
«04y wnroms 2024 r.

PABOYAS ITPOI'PAMMA TUCIUIIJIMHBI
Xumus
Cneunansaocts 09.02.07 UHpopMalimoHHbIE CUCTEMBI U IPOIPaMMHUPOBAaHKE
KBanudukanus (cTenens) BHITYCKHUKA

PazpaboTunk web 1 MyTbTUMEIUNHBIX TPUIIOKEHUN

Kupos 2024



PaGouast mporpaMmMa JUCITUTIIMHBI COCTaBICHA HA OCHOBAHUU:

1.  ®denepanbHOrO0 TOCYIApCTBEHHOTO OOPAa30BATENBHOTO CTaHAApPTa CPEIHETO
obmero obpazoBanusi or 17.05.2012r. Ne 413 (B pen. IIpukaszoB MunoOpHayku
Poccun ot 29.12.2014 N 1645, or 31.12.2015 N 1578, ot 29.06.2017 Ne
613,IIpuka3zoB Munnpocsemenuss Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne
712)

2. ®enepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa CPETHETO
npodeccruoHanbHOr0 oOpazoBanus 1o crnenuanbHocTr 09.02.07
HNudopmarmonHbie cUCTEMBI M MPOrPaMMHUPOBAHKE, YTBEPKIECHHOTO MPUKA30M
Muno6puayku Poccun ot 09.12.2016 N 1547.

3. YueOnoro mnana no cneruansHoctd 09.02.07 MHbOpMamOHHBIE CHCTEMBI U
porpaMMHUpOBaHue, yTBepkaeHHoro «04» urons 2024 rona (mpotokon Ne 7).

[Iporpammy paszpaboran KXH, nouesr M.H.Btiopuna
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1. TACHOPT TPOI'PAMMBbBI YYEBHOM JUCIHUIIJIAHBI «XUMMS»
1.1.006s1acTh NpUMEHEHHS MPOTrPAMMBbI Y4eOHOM TMCUMILINHBI

[Iporpamma  y4eOHOW  JUCHMIUIMHBI ~ «XUMHS»  SBISETCS  YacThblO
o01reo0pazoBaTeNbHOTO KUKIA oOpa3zoBareabHOM mporpammbl CI1O — nporpamMmbl
MOJATOTOBKHU CHEIHaNIUCTOB cpenHero 3BeHa (nanee — [IIICC3) no cnenuanbHOCTH
cpennero mnpodeccuonampbHoro obpaszoBanms  09.02.07 MuadbopmarnmoHHbIE
CUCTEMBbI U TPOTPAMMHUPOBAHUE.

Mecro y4eOHoi nucunminebl B ctpykrype IIICC3

VYuebnas JTUCHUTUIAHA SIBJISIETCSA 6a3oBoit JTUCHUTUIMHON
o0mreo0pa3oBaTeILHOTO YYEOHOTO IMKIA B COOTBETCTBUH C ©CTECTBEHHO
Hay4HbIM TpodusieM npoPecCHOHATBHOrO 00pa30BaHMUs.

YueOHas IUCHMIUIMHA OTHOCHTCS K mpeaMeTHou obnactu ®I'OC cpemanero
oOmiero oOpaszoBaHusi «EcTecTBeHHbIE HAyKW»,lI0 BBIOOPY U3 00S3aTEIBHBIX
MPEAMETHBIX 001acTei.

YpoBeHb OCBOSHUS YYEOHOM JUCHUIUIMHBI B cooTBeTcTBUU ¢ DI'OC
cpeaHero ooiiero oopasoBaHus 0a30BBIil.

VYyeOHast AucHMIUIMHA « XUMUS» IS TPO(EeCCUOHATBLHBIX 00pa30BaTEIbHbBIX
OopraHu3aiuii 00J1aJaeT CaMOCTOATEIBHOCTHIO U IIEIbHOCTHIO.

PaGouas  mporpamMmma  y4eOHOM  JUCHUIUIUHBI  «XUMHUS»  HUMEET
MEXKIIPEIMETHYIO CBSI3b C O0I1€00pa30BaTEIbHBIMU YUECOHBIMU JUCHUILIMHAMU:
ouonorus, reorpadus.

N3yuenne y4yeOHOM AUCHUIUIMHBI «XUMHS» 3aBEpIIACTCS HTOTOBOM
arrectanueit B popme auddepenimanrHoro 3auera B pamkax ocsoenust [II1CC3
Ha 0a3e OCHOBHOTO 00IIer0 00pa3oBaHUsI.

1.2.1lnanupyemble pe3yJibTaThl 0CBOEHUS] YUeOHOH TUCIHUIJIMHBI
OcBoenue conepxanusi yueOHON TUCIMIUIMHBI « XUMHUS» 00ecriedrnBaeT
JOCTI)KEHUE CTYICHTAMH CIICAYIOIINX PE3YJIbTATOB:

* IUYHOCHIHBIX

—— YyBCTBOTOPJIOCTH U YBAKEHUS K UCTOPUH U TIOCTHXKCHHSIM
OTE€YECTBEHHOMXUMHUYECKON HAYKH; XUMHUUECKH IPaMOTHOECTIOBE/ICHHE B
poeCCHOHANTEHOM ESITEIBHOCTH U B OBITYPH 0OpAIIEHNN ¢ XUMUYECKUMU
BEII[ECTBAMH, MaTepUATIAMH UIPOIECCAMU;

——TOTOBHOCTbH K MIPOJIOJKEHUIO 00pa30BaHUs U TIOBBIIIECHUS KBATU(UKAIINH B
n30paHHOM MpoheCcCHOHANTBHON JAEATETHHOCTH U 00bEKTUBHOE OCO3HAHUE
POJIMXUMUYECKUX KOMIIETEHITUI B 3TOM;

——YMEHUE UCIIOIH30BATh JOCTIKEHUS COBPEMEHHON XUMHUYECKON HAyKU
UXUMHUYECKUX TEXHOJIOTHUH JIJIsl TIOBBIIICHUCOOCTBEHHOTO MHTEIJIEKTYaIbHOTO
Pa3BUTHUSB BIOPAHHON MTPO(ECCHOHATIBHONAEATENBHOCTH;
*MemanpeomMen X

o Pecynamuenvie



——HCIOJIb30BAHNUE PA3ITUYHBIX BUIOB MIO3HABATEIILHOWIEATEILHOCTH U
OCHOBHBIXMHTEIUICKTYaIBHBIX OTlepannii (MOCTAHOBKY 3324, GOpMyITHpPOBAHUS
TUTIOTE3, aHAJIN3a U CHHTE3a, CPABHEHHS, 000OIICHNUS, CUCTEeMAaTH3aIlUH,
BBISIBJICHUSTIPUYNHHO-CJICICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB, ()OPMYIIMPOBAHHUS
BBIBOJIOB) JIJISl PEILICHUS] TIOCTABIICHHOW 3a/1a4H, IPUMEHEHHE OCHOBHBIX
METOJIOBITIO3HAHUS
(HaOroIeHHS, HAYYHOTO SKCIIEPUMEHTA) JUISTU3YYCHUS Pa3IMIHBIX CTOPOH
XUMHYECKHX OOBEKTOB U MPOIECCOB, CKOTOPHIMUA BO3HUKAET HEOOXOAUMOCTh
CTaJIKUBAThCA B MpodeccruoHalbHOi cdepe;

o Ilo3nasamenshole

——HCIOJIb30BaHUE PA3JIMYHBIX UCTOYHUKOB JJISAMIOTYYEHUSI XUMUYECKOM
uH(pOpMaIUU, YMEHHUE OIEHUTD €€JJ0CTOBEPHOCTD JIJIsl JOCTUXKEHHUS XOPOIINX
pe3yJIbTaTOBB IpoheCcCUOHATBHOU cdepe;

* HPEOMEMHbBIX

1) chopMHUPOBAHHOCTH MPEACTABICHUNA O MECTE XMMHUU B COBPEMEHHON Hay4HOM
KapTUHE MHpa; TOHMMAaHHE POJU XUMUU B (POPMUPOBAHUHM Kpyrosopa u
GyHKIMOHATIBLHOM TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS MPAKTUYECKUX 3a/1a4;

2) BIIagecHUC OCHOBOIIOJIATAIOIIMMHA XWMHUYCCKUMHU IIOHATHSAMH, TCOPHUSIMH,
3aKOHAMUU  3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJB30BaHHWE  XHUMHUYECKOMH
TEPMHUHOJIOTHEN U CUMBOJIMKOW; OCBOCHUE 3HAHUM O XMMHUYECKOM COCTABJISAIOIIECH
€CTECTBEHHOHAYYHON KapTUHBI MHPA;

3) BiajgcHHE OCHOBHBIMH METOJAMHU HAYyYHOTO IIO3HAHUS, HWCIOJIb3yeMbIMH B
XUMHUH.  HaOIMIOJeHWe, ONHCaHWe, W3MEpPEHUE, OKCIEPUMEHT, YMEHHE
00pabaTbiBaTh, OOBSICHATH PE3yJIbTaThl MPOBEIECHHBIX OIMBITOB U J€JaTh BHIBOJIbI;
TOTOBHOCTh U  CIHOCOOHOCTH MPUMEHSATH METOJbl TO3HAHUSA TPH PEIICHUU
MPaKTUYECKUX 3a]1ay;

4) chopMHPOBAaHHOCTh YMEHHUS J1aBaTh KOJUUYCCTBCHHBIC OIICHKM W TPOBOIUTH
pacyeTbl 0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM;

5) BaacHUe MpaBUIaAMHA TEXHUKH O€30MAaCHOCTH MPH UCIIOIb30BAHUN XUMHUYCCKUX
BEIIIECTB;

6) chopMHpPOBAaHHOCTH COOCTBEHHON MO3MUIIMK 110 OTHOIICHHIO K XUMHYECKOMH
nH(OpMaIUH, TIOJTydaeMOl U3 Pa3HbIX HCTOYHUKOB;

7) ans oOydarmuXxcsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI OBJIAJICHUEC
OCHOBHBIMHU JOCTYITHBIMU METOJIaMHA HAYYHOTO ITO3HAHMS;

(n.m. 7 BBeneH Ipukazom Munobpuayku Poccun ot 31.12.2015 Ne 1578)

8) s chemnbIX M ClIaboOBUASAIIMX OOyYalolMUXCs OBJIaJCHUE TMPaBHJIAMH 3alUCH
XUMUYECKUX (OpPMYT C  HCHOJb30BAaHHEM  Pelbe(PHO-TOUEUHON CHUCTEMBI
o0o3nauenuit JI.bpaits.

(.8 BBeneH [Ipukazom MunoOpHayku Poccun ot 31.12.2015 Ne 1578)
--OBJIQZICHUE YMEHUSAMH TPUMEHSATHh TIOJYyYCHHbIC 3HAHUA IS OOBICHEHHS
pPa3HOOOPa3HBIX XUMUYECKUX SBIICHUN U CBOMCTB BEIIECTB, OIEHKH POJIU XUMUU B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U MOJYyYE€HUN HOBBIX MAaTEPUAJIOB;

—— pa3BUTHE MO3HABATEIbHBIX UHTEPECOB U MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEN B
MpoLIECCe  CaMOCTOSITENIBHOIO — MPUOOpETEeHUsT  XMMUYECKHMX  3HAHUU ¢



WCIIOJIb30BAaHUEM  PA3JUYHBIX HMCTOYHWUKOB HMH(POpPMAlUA, B TOM YHCIIE
KOMITbIOTEPHBIX;

—— BOCIUTaHUE YOEXKIEHHOCTH B TMO3UTHUBHOM pOJM XUMUU B JKU3HU
COBPEMEHHOT0 00I11eCTBa, HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO OTHOIIIEHUS K
CBOEMY 3/I0POBBIO U OKPY>KaIoIlel cpeje;

—— IPUMEHEHHUE MOJYYCHHBIX 3HAHUN U YMEHUH JUIsi 6€30MacHOr0 UCIIOJIb30BaHUS
BEIIECTB M MaTepuajoB B OBITY, CEJIIbCKOM XO3iWCTBE W Ha MPOU3BOCTBE,
pelieHrs MPaKTUYECKUX 3a7ad B TOBCEAHEBHOW KHU3HU, MPEIYyNPEKICHUS
SBJICHHUI, HAHOCSIIIUX BPE]l 3J0POBbIO YEJIOBEKA U OKPYIKAIOIIEH Cpene;

OcBoeHue coaepkaHusi Y4yeOHOM JUCHMIUIMHBI «XuUMHUS» 00ecreuruBaeT
dbopMHEpOBaHWEe W PaA3BUTHE YHUBEPCATBHBIX YUYEOHBIX NECUCTBHA B KOHTEKCTE
MPEEMCTBEHHOCTH (DOPMUPOBAHUS OOIIUX KOMIIETEHIIUMN 110 CIIEIUAIBHOCTH.

OO01mue KoMIeTeHuu

Buabl yHMBepCaJbHBIX YU4eOHBIX (B coorBeTcTBHM ¢ PT'OC CIIO
nefcTBUM MO CIenuaJIbLHOCTH)
Pezynamuenuvie: OK 04. O dexTnBHO
—— UCTIOJIb30BaHNE PA3INYHBIX BHIOB B3aMMOJICHCTBOBAThH M pabOTaTh B

MMO3HABATEIBHON AEITEILHOCTA U OCHOBHBIX | KOJUIEKTHBE U KOMaHE
WHTEJUICKTYaJIbHBIX OrepaIruii (IT0OCTaHOBKH
3amauu, GOpMYITUPOBAHMS TUITOTE3, aHAIHM3a
Y CHHTE3a, CPaBHCHHMS, 0000IICHUS,
CHUCTEMAaTHU3aINH, BBIIBIICHHUS IPUYHHHO-
CJICJICTBEHHBIX CBS3€H, IIONCKa aHAJIOTOB,
(hopMyIHpPOBaHMS BEIBOJOB) JJISI PEIICHUS
MIOCTaBJICHHOW 3a7a4M, MPUMEHEHHE
OCHOBHBIX METOJIOB ITO3HAHUS JIJIS
W3YUYCHUS PA3TUIHBIX CTOPOH XUMUYECKUX
00BEKTOB M MPOIIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOIUMOCTb CTAJIKUBATHCS B
npodecCHOHANILHOM cdepe;
Ilo3nasamenvhuvie: OK 07. ConeicTBOBaThH

—— MCTIOJIb30BAHKE PA3JIMYHBIX UCTOYHUKOB | COXPAHEHUIO OKPYIKAFOIICH
JUTSI TIOTTyYeHUS XUMUYIECKON MHPOPMAITNK, | CPENIbl, PeCypcOCOepPEeKEHHIO,

YMEHHUE OIICHUTH €€ JIOCTOBEPHOCTD JJIsI PUMEHSTH 3HAHUS 00
JTOCTHKCHHSI XOPOIIUX PE3yJIbTaTOB B W3MCHCHUH KJIMMAaTa, IPUHIIATIBI
podeCCHOHAIBHOM cdepe; OepEKIIMBOTO TIPOM3BO/ICTBA,
Kommynukamuenwie 3¢ (HEeKTUBHO ACHCTBOBATH B
CIIOCOOHOCTH OPTaHU30BBIBATH COTPYIHH YpE3BBIYANHBIX CUTYAIHSIX

YEeCTBO SAMHOMBIIIJICHHUKOB, B TOM YHCJIE C
HCII0JIb30BaHUEM COBPEMEHHBIX HHpOpMA
IUOHHO-KOMMYHHUKAIIMOHHBIX

TEXHOJIOTUH;




MaxkcuMmanbHas yueOHas Harpy3ka oOydaromierocs 72 gaca, B TOM YHCIIE:
- o0s13aTenbHAs ayIUTOPHAs yuyeOHas Harpy3ka o0ydarornierocs: 66 4acos;
- BHEAy/IUTOPHAs CaMOCTOsITeIbHAs paboTa-6

-KOHCYJIbTAIINY -

2. COJJEPKAHUE YYEBHOU JUCHUILJIUHBI U
TEMATHUYECKOE INTAHUPOBAHHUE

2.1. O0bem yueOHOM QTMCHMILUIMHBI M BHAbI Y4e0OHOH padoThI

Bup yueOHo# padoThI Oo6bem yacos
MakcumasibHas ydyeOHasi Harpy3ka (Bcero) 72
Oo0s3aTeIbHAA ayAUTOPHAA yYeOHAsl HArpy3Ka (Bcero) 66
B TOM YHUCJIE: MPAKTUYECKUE 3aAHATUS 26
camMocCTosATeNbHas paboTa 6
KOHCYJIbTAIIUH

Ilpomesicymounas ammecmayus 8 popme oughghepenyuposannozo 3auema




2.2. TemaTu4ecKuii miaH u coaepkanue yueonoii gucuumiauabl I1J1. 03 Xumus

gl%grﬁggzaggﬁ Conep:kanue y4e0OHOro MaTepuasa, IpakTu4ecKue 3aHATHS. 9{21’::;4 3;%‘3&?;‘;1
Beenenune
Coaep:xxanue yueOHOro MaTepuaJia
HayuHble MeTo/1bI TO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUM. Posb SKcriepuMeHTa U TEOPUU B XUMUMU.
MopenrpoBaHue XMMUYECKUX MPOLECCOB. 3HAUEHUE XUMUHU IIPU OCBOEHMH criennainbHoctel CI10 2 1
€CTECTBEHHOHAYYHOT0 MPpoQuis NpodeccrnoHalbHOT0 00pa30BaHHUs.
Pa3nes 1.00mas n Heopranuveckasi XuMusl. 40
Coaep:xxanue yueOHOro MaTepuaJia
OcHoBHbIe MOHATHS XuMHUM. BemectBo. Atom. Monekyna. Xumuueckuil aneMeHnt. Amnorponusd. [Ipocteie n
Temal.l CIIO)KHBIE BemecTBa. KauecTBEHHBIH M KOJMYECTBEHHBIM COCTAaB BEIIECTB. XMMHUYECKHE 3HAKH M (OPMYIIHI.
OcHoBHBIE OTHOCHTEIBHBIE ATOMHBIE U MOJIEKYJIIpHBIE Macchl. KonnuecTBo BelecTna. 9 5
NOHATHSA U OcHoBHbIe 3aKOHbI XUMHH. CTepeoxuMusi. 3aKOH COXpPAaHEHHUs] MacChl BELECTB. 3aKOH MOCTOSIHCTBA COCTaBa
3aKOHBI. BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJipo U CIEJICTBHUS U3 HETO.
PacyeTHble 3a1aun HAa HAXOKJEHNE OTHOCUTENBHON MOJIEKYJIIPHOW MAacChl, ONPEAEIEHUE MACCOBOM 10JIN
XUMHYECKHX DJIEMEHTOB B CJIO0KHOM BEILIECTBE.
Conep:xxanue yueOHOTro MaTepuaJia
IMepnonnuecknii 3axkon .. MenneaeeBa. Otkpeitue [I.JMI. Menneneesim Ileproguueckoro 3akoHa.
Tema 1.2. [Tepuonuueckuii 3akoH B popmynuposke [I.11. Menneneesa.
Tepuognueciuii [lepuoanueckas TabauIa XMMHYECKHX 3JEMEHTOB — Tpaduyeckoe OTOOpa)keHHe NEepHUOAMYECKOTO 3aKOHA.
39KOH W CrpykTypa nepuoandeckoi TaOIULbL:IepHoAbI(Maibie U O0NbIINe), TPYNIbl(TIaBHAS U TOOOYHAs).
Tepuomnyeckas Ctpoenne atoma u nepuoanyeckuii 3axon [[.U. MenaeneeBa. ATom — cinoxHas 4actuia. Sapo (IpoToHbI U
cHeTeMa HEUTPOHBI) U ANEKTpOoHHAs o0osouka. M3oTonbl. CTpoeHHe MEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJlbIX ) 2
S — nepuosioB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX O0O0JOYEK aTOMOB JJIEMEHTOB OOJIBIIMX IEPHOOB

jiemenToB ..
MenneeeBa u
CTpPOEHHE aTOMA.

(mepexoHbIX dyieMeHTOB). [loHsTHE 00 OpOUTANX. S-, P- U d-opOUTaU. DICKTPOHHBIC KOH(PUTYpaIlUd aTOMOB
XUMHYECKHUX DIIEMEHTOB.

CoBpemernHast GOPMYIUPOBKA MEPHOANYECKOTO 3aKOHA. 3HAYCHHE MEPUOTUIESCKOT0 3aKOHA U TEPUOIUYECKOM
CHUCTEMBI XUMHYECKHUX 3eMeHTOB /.M. MenneneeBa st pa3sBUTHS HAYKU U MIOHUMaHUA XUMHYECKON KAPTHUHBI

MHpa.
JlaGopaTopusiii onbiT Nel. MonenupoBanue nocrpoenus [leproandyeckoit TabInIbl XUMUYECKHUX 3JIEMEHTOB.




Temal.3.
Ctpoenue
BelecTBa

Conep:kanue y4eOHOT0 MaTepuaJia

HNonnasi xumuyeckasi cBsi3b. Kartnonsl, ux oOpa3oBaHME W3 aTOMOB B pe3yJIbTaTe IMpOIEcca OKUCICHHS.
AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe IMpolecca BOCCTaHOBICHUA. IOHHAs CBsI3b, KaK CBSI3b MEXIY
KaTHOHAMH U aHHOHAMH 3a CUET 3JIEKTPOCTATHUECKOro MpUTshKeHus. Kinaccudukaius HOHOB: 10 COCTaBYy, 3HAKY
3apsiia, HAIMYUIO TUApaTHOW 000j0uku. MoHHBIE KpucTamnueckue pemeTkd. CBOMCTBA BEIIECTB C MOHHBIM
TUIIOM KPUCTAJNINYECKON PELIETKH.

KoBajienTHasi xumuueckasi cBsi3b. MexaHu3M 0Opa30BaHMs KOBAJIEHTHOW CBsi3W (OOMEHHBIM W JOHOPHO-
aKLENTOPHBIN). DNeKTpooTpHULaTeabHOCTh. KoBaleHTHAs MOJsipHas U HenossipHas cBs3u. CBOMCTBA BEILIECTB C
MOJIEKYJISIPHBIMU ¥ @TOMHBIMHU KPUCTAJUIMYECKUMU PELIETKAMHU.

Mera/uinyeckas cBsi3b. MeTajuiMueckass KPUCTAUIMUECKAsl PELIeTKa M METaJuIMuecKass XMMHUYECKas CBS3b.
®u3nuecKue CBOMCTBA METAIIOB.

ArperaTHble COCTOSIHHSI BelIeCTB M BOJOPOIHAsl CBS3b. [Bepaoe, XUAKOE W Tra3000pa3HOE COCTOSHHS
BewecTB. [lepexo/1 BemecTBa u3 0JJHOTO arperaTHOro0 COCTOSIHUA B ipyroe. BogopoiHas cBs3b.

Yucreie BemecTBa u cMecH. [lonsaTue o cMecu BeniecTs. ['oMoreHHslie u reteporeHHble cMecu. CocTaB cMecei:
0o0BeMHas 1 MaccoBasi 1011 KOMIIOHEHTOB CMECH, MaccoBasi 10JIsl IPUMECEH.

Hucnepcuble cuctembl. IloHatue o aucnepcHoi cucreme. J[lucmepcHas ¢a3za M JUCHepcHas cpena.
Knaccugukarus nucnepcHbix cucteM. [IoHsATHE O KOJUTOUAHBIX CUCTEMAX.

JlabopaTopuslii onbIT Ne2. [IpuroroBienue cycrneH3uu kapOoHaTa KajblHs B BOJE.

JlabopaTopHslii onbiT Ne3. [lonydeHne sMyIbCUU MOTOPHOTO Macia.
JlabopaTopHslii onbIT Ne4. O3HaKOMIJIEHHE CO CBOMCTBAMM TMCIEPCHBIX CUCTEM.

Tema 1.4. Boaa.
PacTBOpbI.
DJIEKTPOJIUTHYEC
Kaf Jucconmanusa

Conep:xanue yueOHOro MaTepuaJia

Boxa. PacrBopbl. PacrBopenme. Boma xkak pactBoputens. PactBopuMocTh BemiecTB. HacelleHHBIE,
HEHACBIILICHHBIE W TIEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KUJIKOCTEH U TBEPJBIX TEI
OT pa3IN4YHbIX (HaKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BELIECTBA.

DNEeKTPOIMTHYECKAS] JUCCONUANMSA. DJEKTPOIUTHl M HEIJIEKTPOJUTHI. DJIEKTPOIUTHYECKAS IHCCOIUALIUS.
MexaHu3Mbl BJEKTPOJUTHYECKON JTUCCOLUMAIMM BEIIECTB C PA3JIMYHBIM THUIIOM XHMHYECKOHM CBS3H.
['uapaTtupoBaHHble M HErWApPATHPOBAHHBIE MOHBL. CTENEHb 3JEKTPONUTUYECKOW auccouuanuu. CuiabHbBIE U
ciabplie 37eKTPoIUThI. OCHOBHBIE TTOJIOKEHHUS TEOPUH AJIEKTPOIUTHIECKON aucconuanui. Kuciorel, o0CHOBaHUS
Y COJIM KaK BJIEKTPOJIUTHI.

IIpakTyeckoe 3ansaTue Nel:«lIpurorosienue pacTBopa 3aJaHHOW KOHLEHTPALUN»




Tema 1.5.
Knaccupurxauus
HEOPraHM4YecKuX
COeIMHEHUH U uX
CBOMCTBA.

Conep:kanue y4eOHOT0 MaTepuaJia

Kuciaorsl u ux cBoiictBa. KuCIOTBI, Kak 3JEKTPOIUTHI, MX KiIacCH(UKALUSA MO Pa3IHMYHBIM IPHU3HAKAM.
XUMHUYECKUE CBOWCTBA KHCJIOT B CBET€ TEOPUHU DIIEKTPOIUTHYECKOH auccoumarmu. OcoOeHHOCTH
B3aMMOJICHCTBYS KOHIICHTPUPOBAHHOW CEPHOM U a30THOM KUCIOT ¢ MeTajulaMu. OCHOBHBIE CLIOCOOBI OTyYEHUS
KHCJIOT.

OcHoBanus M uUX cBolicrBa. OCHOBaHUS, KaK 3JEKTPOJIMTHI, UX KIACCU(PUKALUSA 110 PA3IUYHBIM MPU3HAKAM.
XHUMHUYECKUE CBOMCTBA OCHOBAaHMM B CBETE€ TEOPUU AJIEKTPOJUTUYECKON Auccouuanuu. PaznoxeHue
HEPaCTBOPHMBIX OCHOBaHUH B Bojie. OCHOBHBIE CIIOCOOBI TIOTYYEHHUSI OCHOBAHUH.

Coumn u ux cpoiicrBa. Conu kak 31aeKkTpoiauTbl. Conu cpeaHue, KUCIble U OCHOBHblE. XMMHUECKHE CBOMCTBA
coJiell B CBETE AJEKTPOIUTUYECKON nucconnanuu. CrocoObl MOTyYeHHs COICH.

I'uaponus conei.

Oxkcuabl U ux cpoiicrBa. CosneoOpasyromue u HecojeoOpasyromue okcuabl. OcHOBHbIE, amM(pOTEpHBIE U
KHUCIIOTHBIE OKCHJIbI. 3aBUCHMOCTb XapakTepa OKCHIa OT CTENEHH OKHCIEHUS 00pa3yrollero ero Merasuia.
XUMHUYECKUE CBOWCTBA OKCUIOB. [lonmyueHnne OKkCuIoB.

JlabopaTopHblii onbIT NeS: VcnibiTanue pacTBOPOB KUCIOT UHIUKATOPAMHU.

JlaboparopHblii onbIT Ne6: BzauMopeiicTBuE METaIOB ¢ KUCIOTaMHU.

JlaboparopHblii onbIT Ne7: B3auMoaeiicTBue KUCIOT C OKCHIAMH METAJIJIOB.

JladopaTropublii onbIT Ne§: B3auMoeiicTBuEe KUCIOT C OCHOBAHUSIMH.

JlabopaTopHblii onbIT Ne9: BzaumonelicTBrue KUCIOT C COJISIMM.

JlabopaTopuslii onbiNel10:VcnipiTaHue pacTBOPOB 1I€I0YEN UHAUKATOPAMH.

JlaGoparopubiii onbIT Nel1:B3zaumMoaencTBue nienouen ¢ CoasMH.

JlabopaTopHslii onbiT Nel2:Pa3niokeHne HepacTBOPUMBIX OCHOBAHUH.

JladoparopHblii onbIT Nel3:B3aumoaeiictBue coield ¢ METalIaMH.

JlaboparopHslii onbiT Nel4:B3aumoneiicTBue cosen Jpyr ¢ Ipyrom.
JlabopaTopuslii onbIT NelS:['maponus cosiell pa3InyHOro TUIA.

Tema 1.6.
XuMuueckKue
peakuum.

Copaepxxanue y4yeOHOro MaTepuasa

Kaaccndpukanusa xumudveckux peakunuil. Peakuuu coenuHeHHs, pas3ioKeHMs, 3aMeIIeHUss W OoOMeHa.
Kartanutnueckue peaxiuu. OOpatuMele U HeoOpaTuMble peakiuu. ['OMOreHHble U TeTEpOreHHbIE PEAKIIMU.
DK30TepPMUYECKUE U IHIOTEPMHUUECKUE peakiuu. TermmoBoil 3phekT XuMUIeCKUX peakiuil. TepMoXxuMudeckue
YpaBHEHUS.

OKHCIANTEJBbHO-BOCCTAHOBHUTE/IbHBIE peaknuu. CreneHb OKUCIEHHA. OKHUCIEHHE M BOCCTAHOBJICHHE.




BoccranoBurens U okuciuTenb. MeToj 3JeKTpOHHOro OaliaHca JUIsi COCTAaBJICHUS ypaBHEHUIH OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

Ckopocth xuMH4YecKHX peakuuii. [loHsATHE O CKOPOCTM XUMHUYECKHX peakuuil. 3aBUCUMOCTb CKOPOCTH
XUMHYECKHX PEaKIHUi OT pasNuyHbIX (PAKTOPOB: MPUPOABl PEATUPYIOUIMX BELIECTB, HUX KOHIICHTPAIHH,
TEeMIIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHUSI M UCTIOIB30BAHMS KaTaIU3aTOPOB.

O6paTuMocTh XUMHYeCKHX peaknuii. OOpaTuMble U HEOOpPATUMBIC PEAKIUU. XUMHUYCCKOE PABHOBECHE H
CIOCOOBI €r0 CMEIEHUSI.

JladopaTropHublii onbIT Nel6: Peakiust 3aMenieHus Meu KeJIe30M B paCTBOpPE MEAHOTO Kyropoca.
Jladoparopublii onbIT Nel7: Peakuuu, unymue ¢ 00pa3oBaHUEM 0CaJIKa, ra3a UK BOJIBI.

JladoparopHblii onbIT Nel8: 3aBUCMMOCTh CKOPOCTH B3aMMOJIEUCTBHS COJISIHOM KHCIIOTBI C METAJUIaMH OT HMX
PUPOJIBIL.

Jladoparopublii onbIT Nel9: 3aBHCHMOCTH CKOPOCTH B3aMMOJCUCTBHUS IIMHKA C COJITHOM KHCJIOTOM OT ee

KOHIICHTPAIUH.

JlabopaTopHblii onbIT Ne20: 3aBUCHUMOCTh CKOpOCTH B3auMoiercTBus okcuaa meau(Il) ¢ ceproit kucnotoi ot
TEMIEPATYPHI.

Conep:xxanue yueOHOro MaTepuaJia

Metannabl. OcOOEHHOCTH CTPOEHHUS aTOMOB U KpHCTaUIoB. Pu3ndeckue cBoiicTBa MeTaiioB. Krnaccudukanus
METAJIJIOB MO Pa3INYHbIM MpU3HaKaM. XUMHUECKHUE CBOMCTBA METAJIOB. DIEKTPOXUMHUUYECKUN PS/I HAMIPSKSHHUSI
MeTauioB. Meramuryprusi.

O6mue crocoObl monydeHus MetamnoB. [lonarue o meramnypruu. [Tupomeranmyprusi, THAPOMETAIUTYPTUs U
anekTpometamuryprusi. CIiiaBbl YepHBIE U I[BETHBIC.

Tema 1.7. i 2
Hemeranabl. OcobeHHOCTH CTpOeHHST aTOMOB. HemeTaiiel — MpoCThIe BeEmIeCTBA. 3aBHUCHMOCTH CBOMCTB
Merasaer u TaJIOTEHOB OT MX IOJOXEHHUS B NepUoaudecKor cucreMe. OKHUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOWCTBA
HEMETALIbL. HEMETAJIIOB OTHX IOJIOKEHUS B PSIY 2IEKTPOOTPULIATEIILHOCTH.
JlaGopaTtopHbiii onbIT Ne21: 3akajika U OTIYCK CTaJIH.
JlaGopaTopHsiii onbIT Ne22: O3HaKOMIIEHHE CO CTPYKTYpaMH CEporo u 6€Ioro 4yryHa.
JlabopaTopHblii onbiT Ne23: Pacnio3HaBaHHE py[l XKele3a.
IIpakTuueckoe 3ansaTue Ne2: «[lomydenue, cobupanue u pacro3HaBaHUE Ta30B» 2 2
IIpakTyeckoe 3anaTHe Ne3: «PenieHne SKCIIEpUMEHTAIIBHBIX 3a71a9» 2 2-3
Paznen 2. Opranunyeckass XuMusi 40
Tema 2.1. Conep:kanue y4eOHOT0 MaTepuaJa 5 2
OcHoBHbBIE IIpenmer opranmveckoi XxumuM. [IpupoaHbIE, UCKYCCTBEHHbIE U CHHTETHUYECKHE OPraHUYECKUE BELIECTBA.




NOHATHS
OpPraHu4ecKoi
XUMMH U TEOPUS
CTPOCHUs
OPraHUYecKux
cOoeIMHEeHU I

CpaBHeHUE OpraHMYECKHUX BEIIECTB C HEOPraHMYECKUMU. BaneHTHOCTh. XMMUYECKOE PaBHOBECUE KAK MOPSIOK
COCIMHEHUS aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH.

Teopusi ctpoenust oprannyeckux coequHennii A.M. BytiiepoBa. OCHOBHBIE [10JIOKEHUSI TEOPUU
XUMHYECKoro crpoeHus. U3omepus u nzomepsl. XumMuueckue GopMysibl 1 MOAEIH MOJIEKYJ B OPraHU4eCKOM
XUMUH.

Kaaccndukanusa opranmyecknx emiecTB. Kiaccudukamuss BemecTB MO CTPOEHUIO CKeJleTa M HAIMYUIO
(byHKUMOHANBHBIX Ipymi. ['oMosoru u romosnorus. Hauana nomenknatypst IUPAC.

Knaccupukanusi peaknmii B opraHmvecko xumuu. Peakuuu npucoenuHeHus (TUAPUPOBAHMA,
TaJIOTEHUPOBAHUS, TUAPOTaJOreHUpPOBaHUS, TUAparauuu). Peakuuum — oTwiemuieHus  (JETUIpUPOBaHMUS,
JerUIporajloreHupoBanus, Aeruaparanun). Peakuun 3amenenus. Peakiuu nzomepusaiuu.

JladoparopHblii onbIT Ne24: 113rotoBiieHre MoOJeNnei MOJEKyYJl OPraHMYECKUX BEIIECTB.

Tema 2.2.
YraeBoaopoasl 1
UX IPUPOJHEIE
HCTOYHUKH

Conep:xanue yueOHOro MaTepuaJia

AJIKaHBI.AJIKaHBI: TOMOJIOTHYECKUI s, U30MEpPUs U HOMEHKJIaTypa AJIKaHOB. XMMHYECKUE CBOWCTBA AJIKAHOB
(MeTaHa, 3TaHa): TOpPEHHUE, 3aMElICHUE, pa3lioKeHue, JeruaApupoBaHue. [IpuMeHeHHe anlkaHOB Ha OCHOBE
CBOMCTB.

AJIKeHbl. DTUJICH, €r0 ToJyuYeHHue (IeruApupoBaHue dTaHa, NCTIOTMMEPHU3aIUs dTUJICHA). | OMOJIOTUYECKHil psij,
MU30MEPHs, HOMEHKJIATypa aJKeHOB. XMMHMYECKHE CBOWCTBA JTUJIEHA: TOPEHHE, KAaueCTBEHHBIE pEaKLNU
(obecuBeunBaHre OPOMHOM BOJIbI M IIEpMaHTraHaTa Kajus), Tuaparanus, nonumepusanus. [Ipumenenue stuiiena
Ha OCHOBE CBONCTB.

Jnenbl n kayuyku. [loHATHE O nMEHax Kak yrieBOJOPOAAaX C JABYMs JBOMHBIMH CBsA3sIMU. CONpSDKEHHBIE
nueHbl. XUMUYecKue cBoicTBa OyraaueHa 1,3 u u3onpeHa: obecuBeunBaHne OPOMHOM BOJABI U MOTMMEPU3ALINS
B Kayuyku. HaTypanpHbIN 1 CUHTETUYECKUI KaydyKH. Pe3nHa.

AJkuHbl. AnerwieH. XHMHUYECKHE CBOMCTBAa alleTWJIEHA: TOpeHue, obeclBeUMBaHHE OpOMHOI BOJBI,
MPUCOEAMHEHNE XJIOPOBOJOpOoia U Tujparanus. [I[pumMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MexkkiaccoBas
U30MEpPHUsI C aIKaAUEHAMHU.

Apenbl. benzon. Xumuueckue CBOMCTBa O€H305la: TOpPEHHE, pEakLus 3aMelleHus (TajJoreHupoBaHHe,
HuTpoBaHue). [[pumeHenne 6eH3051a HA OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHUKH YII€BOAOPOAOB. [IpupoaHslil ra3: cocTas, IPUMEHEHHUE B KAYECTBE TOILIMBA.

Hedts. Cocta n nepepabotka Hedru. [leperonka nepru. Hegrenpomayksi.

JlaGopaTopHblii onbIT Ne25: O3HakOMIICHHE ¢ KOJUIEKIHEH 00pa3iioB HeTH U MPOAYKTOB €€ MepepadOTKu.
JladopaTropublii onbIT Ne26: O3HaKOMIICHHE C KOJUICKITMEH KaydyKOB M 00pa3liaMu U3 U3 PE3UHBI.




Tema 2.3.
Kucaopoacoaep:x
amue
OpraHuvecKue
coeMHEHHUS

Conep:kanue y4eOHOT0 MaTepuaJia

Cnuprsl. [lonydyenue sTanona OpoKEHHEM TIIOKO3bI UM THIpATalUel dTWwieHa. [ MaApoKCHiIbHAs rpymma Kak
¢ynkunonanpHas. [loHATHE O TpeAeTbHBIX OJHOATOMHBIX CHHPTax. XHMHYECKHE CBOWCTBA JTaHOJA:
B3aMMOJICIICTBHE C HATpUEM, 0Opa30BaHME MPOCTBIX U CIOKHBIX F(UPOB, OKHCICHHUE B anbaerul. [Ipumenenue
3TaHOJIa Ha OCHOBE CBOMCTB. AJIKOT0JIN3M, €r0 IIOCJIEACTBUSI U CBOICTBA.

['muuepuH Kak mpeacTaBUTENb MHOIOATOMHBIX cHUPTOB. KauecTBeHHasi peakiuss Ha MHOI'OATOMHBIE CIIMPTHI.
[TpuMmeHeHne ruuepuHa.

®enou. Ousnueckne W XUMHUYECKHE cBolicTBa (heHoma. B3ammHOe BIMSIHHE aTOMOB B Moljiekyle (eHoma:
B3aMMO/ICHCTBHE C THAPOKCHUIOM HATPHS U a30THOM KHUCIOTOU. [IpuMenenue eHoma Ha OCHOBE CBOMCTB.
Aabaeruabl. Ilonsatue o0 ampaerunax. AnpAeruaHas rpymnna kak ¢yHkuuoHaiabHas. dopmanbiaerua u ero
CBOICTBA: OKUCJICHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBIIEHUE B COOTBETCTBYIOIIUN ciupT. [Tomydenue
aJbJIETU/I0B OKUCIIEHUEM COOTBETCTBYIOIIUX CIIUPTOB. [IpuMeHeHne ¢popmanbaeruia Ha OCHOBE €ro CBOWCTB.
KapoOonoBbie kuciaorbl. Ilonstie o xkapOoHOBBIX KHciaoTax. KapOokcuipHas rpynmna Kak (pyHKIHOHAJIbHAS.
['omonoruyeckuii psia MpelenbHbIX OJAHOATOMHBIX KapOOHOBBIX KuCIOT. IlomydeHune KapOOHOBBIX KHCIOT
OKHCJICHHEM aJlbJeru/oB. XMUMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBHI: OOLIME CBOICTBAa C MHUHEPaJbHBIMU
KHUCJIOTaMU M peakuus stepudukanuu. [I[pumeHenne yKCycHON KHCIOThI HA OCHOBE CBOMCTB. Bhiciune sxupHble
KHCJIOTHI Ha IPUMEPE NaJIbMETUHOBOU U CTEAPUHOBOM.

Caoxubie 3¢pupbl u kupbl. [lonydyeHue cnoxHbIX 3QupoB peakuueid stepudukanuu. Croxsble 3Qupsl B
npupojie U ux 3HaueHue. [IpuMeHeHne coxHbIX 3()UPOB HA OCHOBE CBOMCTB.

XKupbr kak cnoxHble 3¢upbl. Kiaccuduxanus xupoB. XUMHUECKHE CBOWCTBA JKUPOB: TUAPOIU3 U
TUIPUPOBAHUE KUJIKHUX >KUpOB. [I[puMeHeHne )upoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YIiieBoJbl, UX Kiaccuukanus: MOHOcaxapuisl (IJIIOKO3a, (pyKTo3a), JAucaxapuiabl (caxaposa),
noJrcaxapuabl (KpaxMai U eJUII0J103a).

['moko3a — BemecTBO ¢ JABOMCTBEHHOW (YHKIHMEH — albIerHAOCIUPT. XUMHUYECKHE CBOMCTBA TIIOKO3BI:
OKHCIICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COPOUT, CIUpTOBOE OpokeHue. [IpruMeHeHne riaroKo3bl
Ha OCHOBE CBOWCTB.

3HaueHue YIIeBOJOB B JKUBOM NMPUPOJE U B KU3HM dYenoBeKka. [loHsATHME O peakuusax MOJIMKOHJEHCAIMN U
TUIPOJIN3a HA IIPUMEPE B3aUMOIIPEBPAILIEHU: TIIIOK03a — O — ITOJIUCaxapu/.

JlabopaTopHbIii onbIT Ne27: PacTBOpeHue TIuIeprHa B BOJIE U B3auMoaencTre ¢ rugpokcugom Meau(1l).
Jladoparopublii onbIT Ne28: CBoiicTBa YKCYCHOHM KUCIIOTHI O0IIIME CO CBOMCTBAMH MUHEPATBHBIX KUCIIOT.
JlabopaTopHbIii onbIT Ne29: J[0ka3aTeabCTBO HENPEAEIBHOCTH KUAKOTO KUPA.




Jladoparopublii onbIT Ne30: B3anmoielicTBrE IITIOKO3bI U caxapo3sl ¢ ruapokcuaoM meau(1l).
JlabopaTopHslii onbIT Ne31: KauecTBeHHasi peakliysl Ha Kpaxmadl.

Tema 2.4
A3oTcoaepxanue
OpraHuveckKue
coe/IMHEHMS.
IHonumepsl

Conep:kanue y4eOHOT0 MaTepuaJia

AmuHbl. [lonarue 06 amuHax. Anudarndeckue aMHHbI, UX KiIaccH(UKalus M HOMEHKIATypa. AHMIIMH, Kak
opranuveckoe ocHoBaHue. [lonydyenue anninnHa u3 HUTpoOeH3oa. [[puMeHenne aHniIMHa Ha OCHOBE CBOMCTB.
AMMHOKHUCJI0TBI. AMUHOKHCIIOTHI KaK TU(QYHKINOHAIbHbIE OPraHUYECKHE COCTUHEHNs. XUMUUECKUEe CBONCTBA
AMHMHOKHUCIIOT: B3aUMOJEHCTBUE CO ILENOYaMH, KUCIOTaMU M JAPYr C APYyroM (peakuus MOJIMKOHICHCALMH).
[TenTuanas cBa3b ¥ nonunenTuabl. I [puMeHeHne aMUHOKUCIIOT HA OCHOBE CBOMCTB.

Beaxu. IlepBuunas, BTOpUYHAs, TPETUYHAs CTPYKTYpbl OelkoB. XMMHMYECKHE CBONCTBa OEJIKOB: TrOpEHHE,
JieHaTypalus, TUIPOJIn3, IIBETHbIE peakuuu. bruonornyeckue GpyHKIMU OEIKOB.

IMoumepsl. benku n monucaxapuabl Kak OMOMOIUMEPHI.

ITnactmaccel. IlonydyeHne nmoamMepoB peakuued MOIMMEPU3ALMN U NOJUKOHAEHcauuu. TepmoriacTUuHble U
TEPMOpPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bonokna, ux knaccuguxanus. [lonydyenne BosiokoH. OTAeNbHbIE IPEACTaBUTEIN XUMUYECKUX BOJIOKOH.
JlaGopaTopHsiii onbITNe32: PacTBopeHue GEIKOB B BOJE.

JlaGopaTopHsiii onbITNe33: OOHapyxeHHe OEKOB B MOJIOKE U MICHOM OYJIbOHE.

JlabopaTopubliii onbITNe34: JleHatyparus Oenka KypHHOIO siflla COMPTOM, PAcTBOPAMM COJIEH TSKENbIX
METAJIJIOB U ITPU HarPEBaHUH.

10

IIpakTuyeckoe 3ansaTueNed: «PemieHre HKCIEPUMEHTANBHBIX 337a4 HAa WACHTU(DUKAIIMIO OPraHUuYEeCKHX
COETUHEHUIN)

HpaKaneCKoe 3ansaTueNe 5: «Pacmo3HaBaHue IJIaCTMACC U BOJIOKOHY

CamocrosiTebHas paGora

KoncyabTanun

JAudpdepeHupoBaHHbIN 3a4eT.

Bcero:

72

Jnist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepralia HCIIOJIb3YIOTCS CIeaytole 0003HaueHus:

1. — 0o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOIHEHUE IEATENFHOCTH 110 00pa3Ily, MHCTPYKIIUH WM MOJI PYKOBOJICTBOM);

3. — IPOAYKTUBHBIH (IUTAaHUPOBAHHUE U CAMOCTOSITEIBHOE BBITIOJIHEHUE IEATEIbHOCTH, PELICHHE POOIEMHBIX 3a7ay).




3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1 TpeOoBaHuT K MHHMMAJIBLHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecrne4yeHHn 0.

Peanuzanuss mnporpaMMbl JUCHMIUIMHBI TpeOyeT HaIuyus Yy4eOHOro
KaOWHEeTa — XUMUH.

Jlabopamopnoe o6opyoosanue:

BreiTsokHo#t  mikad; mTaTMBRI I MPOOHMPOK; XHUMHUYECKas IOCy[a:
NpOOWpPKH, CTaKaHbl, IWIMHIPH, KOHUYECKHE W KPYIJIOJOHHBIE KOJOBHI,
CTEKJISTHHBIE TTAJIOYKH, BOPOHKH; MPOOUPKO ISP KATEIIH.

Texnuueckue cpencTBa o0yueHus: KoMmbroTep, IpoeKTop, SKpaH.

3.2 UndopMmanuoHHoe odecriedeHue

OCHOBHBIC HCTOYHUKH:
labpuenan O. C. Xumus.. yue6. [Tekcr]. /O. C. labpuenan, HU. I.
Ocmpoymos.— 6-¢ u3 ., crep..- M.: Uzna. Llentp «Axkanemmsi», 2017.-272 c.: uin.
JlonoJiHUTEIbHbIE HCTOYHUKU:
06 obpazoBanuu B Poccuiickoit @eaeparuu :peaep. 3akon ot 29.12.2012 No273-
@3 (B pen. Peaepanbhbix 3ak0HOB 0T 07.05. 2013 Ne99-D3, ot 07.06.2013 Nel20-
@3, ot 02.07.2013 Nel170-D3, ot 23.07.2013Ne203-D3, ot 25.11.2013 Ne317-D3,
o1 03.02.2014Nel 1-@3, ot 03.02. 2014 Nel15-D3,01 05.05.2014Ne84-D3, ot
27.05.2014 Nel135-®73, 0104.06.2014 Ne148-D3, ¢ u3M., BHECEHHBIMU
®epnepanbHbIM 3aK0HOM 0T 04.06.2014 Nel45-@3, B pen. Ot 03.07.2016. ¢ uzm. ot
19.12.2016.)

[Tpuka3z MunuctepctBa o6pazoBanus u Hayku P® ot 31 nexkabps 2015 r.
N1578 «O BHeceHun u3MEeHEeHH B efepanbHbIil TOCY1apCTBEHHBIN
o0pa3oBaTeNIbHBIN CTAHIAPT CPEIHETO 00IIeTr0 00pa30BaHUsl, YTBEPKICHHBIH
npuka3oM MunucrepcTBa 00pasoBanus U Hayku Poccuiickoit denepanuu ot 17
Mmast 2012 r. N413».

[Tpuka3z MunuctepctBa odpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
yYTBEPKJICHUU(PENEepaTbHOr0 TOCYIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa
cpeaHero (IoJIHOT0) O0IIEro 00pa3oBaHUM.

[Tpuka3 MunucrepctBa oopazoBanust u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnn u3MmeHeHuid B [lpuka3 MunucrepctBa oOpa3oBaHusi U Hayku PD or
17.05.2012 Ne 413 “O0 yrtBepxkaeHuu ¢GeaepabHOTO TOCYAapCTBEHHOTO
0o0pa30BaTeILHOTO CTaHAapTa CPEIHETO (ITOJTHOTO0) 001Iero 00pa3oBaHus .

[Tucemo JlemapraMeHTa TOCYIapCTBEHHOW TOJUTUKH B c(epe MOATOTOBKHU
pabouux kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHamM Mo opraHU3aluu MOJY4YEHUs CpeaHero oluiero oOpa3oBaHUS B
npenenax OCBOCHHsI 00pa30BaTeNbHBIX MPOTPAMM CPETHETO MPOo(dhecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOT'O OOIIEro 00pa3oBaHUsI C Y4€TOM TPeOOBaHMIA

®denepaiabHbIX  TOCYAAapCTBEHHBIX  00pa30BaTENIbHBIX  CTAHAAPTOB U
noysydaeMol mpodeccud WM CIEeNHAIBHOCTH CPEAHEro MpoQecCHOHAIBHOIO
0o0pa3oBaHUsI.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCHUATIIMHBI

KoHTposnb u oOIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOW JIUCHIUILIMHBI
OCYUIIECTBJISIETCS TpENojaBarejeM B MPOIECCe MNPOBEACHUS MPAKTUYECKUX
3aHATHH, JabopaTOpHBIX palbOT, TECTUPOBaHUS, a TakkKe B pe3yJbTaTe
BBINIOJIHEHUS ~ OOYYalollMMHUCS ~ WHIUBUIYAIbHBIX  33JaHUil,  MPOEKTOB,
WCCIICIOBAHUM.

Pe3ynbTaThl OOy4eHUsI pPaCKpbIBAIOTCS Yepe3 YCBOCHHbIE 3HAHUA W
pUOOpPETECHHBIC YMEHUS, HAIIPABJICHHBIC HA IPHOOPETCHHE OOIIMX KOMITCTCHITH.

Pe3yabTaThl 00y4yeHnus (mpeaMeTHbIE) ®opMBbI B METOABI
Ha YPOBHE y4€OHBIX JIEHCTBUI KOHTPOJIA H OLIEHKH
pe3yJabTaTOB 00y4YeHMsI
Beenenne

YMeHue naBarh ONpeaesIeHUE U ONIEpUpPOBaTh BxoaHo# KOHTPOJIb

CIIEAYIOIMMU XUMUYECKUMHU ITOHATUSAMU: BEIIECTBO, (mucrMeHHas paboTa)

XUMHYECKUN JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIIbHbIE Tekymuii KOHTPOJIBL

aTOMHas U MOJEKYJISIpHas MacChl, HOH, aJZIOTPOIINS, (YCTHBIH OmpoC, MUChMEHHBIE

H30TOIIbl, XUMHUUYCCKAs CBA3b, DJICKTPOOTPpULIATCIbHOCTD, SaﬂaHI/IH)

BaJICHTHOCTb, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAsl Macca,
MOJISIPHBIH 00BeM ra3000pa3HbIX BEILECTB, BEIIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOEHHUSI, pACTBOPBI,
JIEKTPOJIUT U HEAIEKTPOJIUT, SJEKTPOIUTUYECKAS
JUCCOLUAIMS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKHCIIEHUE
Y BOCCTaHOBJIEHUE, TEIUIOBON 3PPEKT peakiu, CKOPOCTh
XUMHUYECKOHN peaklMy, KaTaliu3, XUMUYECKOE paBHOBECHE,
YTJIEpOAHBIH cKeleT, GyHKIMOHAbHAsI IPYIINa, U30Mepus,
TOMOJIOTHSI

OcHOBHBIE 3aKOHbI XUMHH
@opMyIHpOBAaHHUE 3aKOHOB COXPAHEHUsI MAaCChl BEIECTB U | Tekymmii KOHTPOJIb
IIOCTOSIHCTBA COCTaBa BEILIECTB. (ycTHBIN ompoc, MUCbMEHHBIE
YcraHoBka HpH‘-IHHHO-CJ'IC)ICTBCHHOfI CBs3U MCKIY 3aJIaHUsA, TECTOBBIC 33.IlaHI/I$I)
COAECPIKAHUEMOATHUX 3aKOHOB U HAIIUCAHUEM XUMHUYECKUX
(dbopMyI U ypaBHEHUI.
YcraHOBKa 3BOJIIOLIMOHHON CYIIIHOCTH MEHEIEEBCKON U
COBPEMEHHOU (POPMYITHPOBOK NEPHUOANYECKOTO 3aKOHA
J.1. Menneneena.
O0bsicHeHne (HU3UIECKOTO CMBICIIA CUMBOJIUKH
MEePHOINIECKOUTAOIUIBI XUMHUECKUX dNieMeHToB 1. 1.
MenpeneeBa (HOMEPOB AJIEMEHTA, IEpUO/Ia, TPYIIIbI) U
YCTAHOBKA MMPUYMHHO-CIICICTBEHHONCBA3U MEXKIY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOWCTB 2JIEMEHTOB ¥ 00pa30BaHHBIX MU BEIIECTB B
MIEPUOIAXY IpynIax.
XapakTepHucTrKa 3JIEMEHTOB MAJIbIX U OOJBIINX TIEPHUOJIOB
1o uxmnonoxeuuto B [lepuoanyeckoii cucreme /. .
Menpeneesa

OcHOBHBIE TEOPUHM XUMHH




VYcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX BEIIECTB OT
CTPOCHHS aTOMOB 00Pa3YIONUX UX XUMUIECKUX
3JIEMEHTOB.

XapakTepucTUKA BaKHEUIIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTEIILHOCTH 3TOM TUITIOJIOTHH.

OObsicCHeHHE 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHHUS KPUCTAIUNIMYECKUX PEIIECTOK.

@opMyIMPOBKA OCHOBHBIX IOJIOKEHUM TEOPUU IIEKTPOIIU
TUYECKOU JUCCOLMALMU U XapaKTEPUCTUKA B CBETE ITOU
TEOPUHU CBOMCTBOCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCTUHEHUH.

DopMyJIMPOBKA OCHOBHBIX IOJI0KEHUN TEOPUU XUMUYEC
KOT'0 CTPOEHUSI OPTaHUYECKUX COCIMHEHUM U XapaKTepu
CTHKA B CBETE ITOU TEOPHUHU CBOKMCTB OCHOBHBIX KJIACCOB
OpPraHUYECKUX COEIMHEHUN

Texkyuuii KOHTPOJIb
(YCTHBII oTpOC, MHCEMEHHBIE
3aJlaHusl, TECTOBBIC 3a/IaHUS,
perieHue 3a1a4)

Ba:kHelinue BellecTBan MaTepHaJIbl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBONCTB, MOTYUYCHHS
U IpUMEeHeHus BaxHemux meramioB (IA u A rpynm,
AIIOMHHHS, JKeJe3a, a B €CTECTBEHHO-HAYYHOM Ipoduie u
HEKOTOPBIX d-2JIEMEHTOBH UX COCTUHECHUH.
XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYYCHHS
U npuMeHeHus BaxHemux Hemetaios (VI A, VIIA,
VIA rpymm, a takkeazota u pocdopa, yrieponaa u
KpEMHUSI, BOJIOPO/IA) M KX COCTUHEHHUIA.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYUYCHHS
Y TIPUMEHEHUS BaKHEHIINX KIIACCOB YTIIEBOIOPO/IOB
(ankaHOB, IIMKJIOATIKAHOB, aJIKEHOB, aJIKWHOB, APEHOB) U UX
HanboJiee 3HAYUMBIXB HapPOHOXO35HCTBEHHOM TUTaHE
MpeICTaBUTENEH.

AHanoruyHas XapakTepUCTHKA BAXKHEUIITUX MPEICTAaBUTE
eil Ipyrux KJIacCOB OPraHUYECKUX COCTMHEHUI: MeTaHoIa
Y ATAHOJA, CIIOKHBIX 3()UPOB, KUPOB, MBI, ATTbIACTHIIOB
(popmanbrernioB nareranpaeruaa), KeTOHOB (alleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTBI, JIJISl €CTECTBEH
HO-Hay4HOTO MpoGuIIsl MpeACTaBUTENCH IPYTHX KIACCOB
KHCJIOT), MOHOCAXapu10B (TIIOKO3bI), TUCAXAPUJIOB
(caxapo3sl), moJHCcaxapuaoB (Kpaxmaia U MeJUTHI036),
aHWINHA, aMHHOKHCIIOT, OEITKOB, HICKYCCTBEHHBIX U
CUHTETHMUYECKHUXBOJIOKOH, KAY9YKOB, TJIACTMACC

Texkymuii KOHTPOJIb

(YCTHBII OTIpOC, MUCHMEHHBIC
3aJlaHusl, TECTOBBIC 3aJIaHUS,
peleHue 3a1a4, MPaKTHUYECKUE
3aHATHS, JOKJIAJIbI, pedepaTs)

XuMHYECKUN A3bIKH CHMBOJIHKA

Hcnonp3oBanue B yueOHOM U podecCHOHATbHON
NEeATEIbHOCTUXUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHune n3y4eHHBIX BEILECTB 110 TPUBUAIBHOU WU
MEXIYHapOJAHON HOMEHKIIAType M OTPaKEHUE COCTaBa
3THX COEMHEHHH C TTOMOILIbI0 XUMHUECKUX (HOpMyI.
OTpakeHre XUMHYECKUX MPOIIECCOB C IIOMOIIBIO
YPaBHEHUN XUMUYECKUX PEAKIUI

Texkymuil KOHTPOJIb
(ycTHBIH ompoc, MUChMEHHBIE
3a/IaHMs], TECTOBBIE 3a/IaHNS)

XHMHYECKHE PeaKIHU

OOBsicHEHNE CYIITHOCTH XUMHUYECKUX TPOIIECCOB.
KrnaccupukanusaxuMu4eckux peakiuii Mo pa3TuaHbIM
MPU3HAKAM: YUCITY U COCTaBYNMPOAYKTOB M PEareHTOB,

Texkymuii KOHTPOJIb
(ycTHBII ONpOC, MUCbMEHHBIE
3a/1aHusl, TECTOBBIE 3aJJaHus,




TeroBoMy 3 (eKTy, HanpaBIeHHIO, Gasze, HATHIHIO
KaTaan3aTopa, i3MEHEHHIO CTETICHEH OKUCIICHUS
3JIEMEHTOB, 00pPa3yIOIUX BEIECTRA.

YcTranoBKa MPU3HAKOB OOIIETO U Pa3IMYHOTO B THIIOJIOTUH
peaKuriiIIe HEOPraHUYECKON U OPraHUYEeCKON XUMUH.
Krnaccudukanus BemecTB 1 MPOIecCcoB C TOYKU 3PCHUS
OKHCJICHUS-BOCCTAHOBJICHHUS.

CocrapneHue ypaBHEHUHN peakUic MOMOIIBIO METO/1a
ANEKTPOHHOTO OaiaHca.

OOBbsicHEeHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIinu
Y TIOJIO’KEHUSI XUMUYECKOTO PABHOBECHS OT Pa3InYHBIX
(akTopoB

peleHue 3aaad, MPaKTHIECKUe
3aHATHS, JOKJIAJbI, pedepaTs)

XUMHUYeCKUI IKCTIEPUMEHT

BbInomHeHnEe XMMUYECKOT0 3KCIIEPUMEHTA B TIOJTHOM
COOTBETCTBUHC IPAaBUIIaMH O€301IaCHOCTH.
Habnronenue, pukcanus u onucanue pe3yibTaToB
HPOBE/ICHHOTOIKCIIEPUMEHTA

Texkymuii KOHTPOJIb
(TIpaKTUYECKUE 3aHATHUS)

XumMnueckasi HHpopMauus

[TpoBeneHne caMOCTOSTEIBHOTO MOUCKA XUMUYECKOM
MH(OPMAIMNC UCTIOJIF30BAaHUEM PA3IMYHBIX HCTOYHHKOB
(HayYHO-TIOMYJISIPHBIXMU3JAaHUH, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HTepHeTa).

Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTHH IS
00paboTKKM Tepeiayn XUMUYECKON HH(DOpMaIiK U ee
NPEACTaBICHHS B Pa3IMYHBIX GopMax

Texkymuii KOHTPOJIb
(mokmael, pedeparsi)

Pacuernl 1o xumnueckuM¢popMyJiaMu YPaBHEHHAM

YcraHoBKa 3aBUCMMOCTH MEXAY KAYECTBEHHOM U
KOJIMYECTBEHHONCTOPOHAMHU XUMUYECKUX OOBEKTOB U
IIPOLIECCOB.

Pemrenue pacdeTHbIX 33724 10 XUMUYECKUM (PopMyiaM u
YpaBHEHUSIM

Texkymuii KOHTPOJIb
(pemenue 3ay1a4, TECTOBBIC
3a/IaHus)

IIpodpuiabHoe U NPOGecCHOHATBHO 3HAYUMOECOACPKAHHE

OOBsicHEHHE XUMUYECKUX SBIICHHA, TIPOUCXOSIINX B
npupoje, ObITY U Ha IIPOU3BO/ICTBE.

Omnpenenenne BO3SMOXHOCTEH IPOTEKAHUS XUMUIECKUAX
NPEBpAILEHUH B Pa3INYHBIX YCIOBUSX.

CobmroieHue npaBuil 3KOJIOTMYECKH IPAMOTHOTO
MIOBEJICHUSI B OKPY’KaloLIel cpeie.

OneHka BIMSHUS XUMUYECKOTO 3arpsi3HEHUST OKpPY Katolen
Cpezbl Ha OpraHu3M 4eJI0BeKa U JIPYTHe KUBbIEOPTraHU3MBbI.
Cobmroienue npaBui 0e30macHOro 0opaieHus ¢
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, Ja00paTOPHBIM
000pyI0BaHUEM.

[TonroToBka pacTBOPOB 3a/laHHON KOHILIEHTPAIMH B OBITY U
Ha MPOU3BOJICTBE.

Kputnueckas olieHKa JOCTOBEPHOCTH XUMUYECKOM
nH(OPMAINH, TIOCTYNAIIEH U3 pa3HBIX HCTOYHHKOB

Texkymuii KOHTPOJIb
(ycTHBI ONpoC, MUCbMEHHBIE
3aJlaHus, TECTOBBIE 3aJaHus,
BBITIOJTHEHUE
WHJIUBUIYaJIbHOTO MPOEKTA)

Hrorosslii KOHTPOJIb(1UDDHepeHIINPOBaHHbIH 3a4eT)




MpunoxeHune

®OH/[ OLLEHOYHbIX CPEACTB
JUTSI IPOBEJICHUS TEKYIIEH U MPOMEKYTOYHOM aTTeCcTalluu
MO TUCUUTLIINHE
BJ1.10 Xumus
Cneunansaocts 09.02.07 UndpopMalinoHHbIE CUCTEMBI U IPOTPaMMHUPOBAHUE

KBanudukanus (cTeneHb) BHITYCKHUKA

Berepunaphslil Gpenbamep

Kupos 2024



1. Onucanue Ha3HaYeHUs1 GOHIA OLIECHOYHBIX CPEACTB

Hacrosimmit ¢ponn onenounsix cpencts (POC) BxoauT B cocTaB paboueit
nporpammbl  auctumuiiabl - BJ1.10 Xumus w  mpeaHasHadeH TSI OIICHKHU
IUTAHUPYEMBIX PEe3yJIbTaTOB OOYYCHHS XapaKTepH3ylIuX (GopMUpOBaHUE U
OCBOCHHME KOMIIETCHIIUH.

®OC BkItOYaeT B ce0s1 OLIEHOUHbIE MaTePHAIIbI AJIsl MPOBEICHUS TEKYIIEH U
MIPOMEKYTOUHOM aTTECTAIIHH.

®OC pazpaboTaH HA OCHOBAHUU:
- OenepalibHOTO rOCYJapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa CPETHETO
oOmrero oopaszosanus (B pea. [IpukazoB Munoopuayku Poccun ot 29.12.2014 Ne
1645, oT 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613, ITpukazoB MuHNpOCBEIICHUS
Poccum ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712) yTBEp>KA€HHOTO PUKA30M
Muno6pHayku Poccun ot 17 mas 2012 Ne 413 no cnermansnoctu 09.02.07
NudopmarnmonHbie CHCTEMBI U IPOTPAMMUPOBAHUE
-YuebHoro miana no cnenuaibHoctu 09.02.07 MHbopMalimoHHbIE CUCTEMBI U
MIPOTrPaMMHUPOBAHKE, YTBEPKICHHOTO Y YE€HBIM COBETOM yHUBEpcUTeTa «04» HroIs
2024 r. (mpotokon Ne 7);
-IIporpaMMbl TOATOTOBKY CHEITUAIMCTOB CPEAHETO 3BEHA 110 CIIEITHATLHOCTH
09.02.07 UudopmanimoHHbIE CUCTEMBI U IPOrPaMMHPOBAHUE

2. Heab u niianupyemblie pe3yabTAThbl 0CBOEHUS TUCUMILINHBI:

OcBocHue COACPIKaHUA y‘-IC6H0ﬁ JUCIHUITIINHBI «XUMHS» 00ecIeYnBacT
AJOCTHKCHHC CTYACHTAMHU CJIICAYIOIIUX PC3YJIbTATOB!

* IUYHOCHIHBIX
——  YyBCTBOTOPJIOCTM M  yBWKEHHUA K HUCTOPUM U  JOCTIIKECHHUSM
OTEYECTBEHHOMXMMHMUYECKONH  HayKH; XHUMHUYECKM TIPaMOTHOENOBEIEHUE B
poeCcCHOHANBHON JEATETFHOCTH W B OBITYHPH OOpalieHUH € XUMHYECKUMHU
BElIeCTBaMH, MaTepHUajJaMH UIIPOLIECCaMU;
——TOTOBHOCTb K MPOJODKEHHIO OOpa30BaHUS U TOBBIIICHHUS KBaIU(PHUKAIUU B
n30paHHOW TpodecCUOHATBLHOW JIESITEIbBHOCTH W OOBEKTUBHOE OCO3HAHUE
POJMXUMUYECKUX KOMIIETEHIUI B 3TOM;
——YMEHHUE HCIONb30BaTh JOCTHKEHUS COBPEMEHHOW XHWMUYECKOW HAyKH
UXUMHYECKAX TEXHOJIOTUN ISl TIOBBIIICHUSICOOCTBEHHOTO HWHTEIUIEKTYabHOTO
Pa3BUTHSB BIOPAHHON MPO(PECCHOHATIBHONAEATENBHOCTH;
*MemanpeomMen X

o Pecynamuenvie
——HCIOJIb30BAHUE  PA3NIMYHBIX  BHUJIOB  TO3HABATEIHHOWJEATENIBHOCTH U
OCHOBHBIXMHTEIUIEKTYAIBHBIX Omepanuii (MOCTAaHOBKU 3a/auu, (GOpMYITHPOBAHUS
TUIIOTE3, AaHajlu3a U CHUHTE3a, CpaBHEHUs, OOOOIEHUs, CHCTEeMaTU3alluH,
BBISIBJICHUSIIIPUYMHHO-CIICJICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, POPMYIUPOBAHUS
BBIBOJIOB) JJIsi pEIICHHUs TOCTaBJICHHOM 3ajJaud, TPUMEHEHHE OCHOBHBIX
METOIOBIO3HAHMS



(HaOmro/leHrss, HAYYHOTO OKCIEPUMEHTA) UIAU3YYEHUS Pa3IMYHBIX CTOPOH
XUMUYECKUX OOBEKTOB M TMPOLECCOB, CKOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCA B MpodeccuoHanbHOU chepe;

o Jloznasamenvhule

——UCIOJb30BAaHUE  PA3IMYHBIX HCTOYHUKOB  JUJIANONYYECHUS  XUMHUYECKOU
uH(OpMAIMU, yYMEHHUE OICHUTh €€J0CTOBEPHOCTH I JOCTHKEHHUS XOPOIIHNX
PE3yNIbTaTOBB MPO(ECCHOHATLHOM cdepe;

* NPEOMEMHbBIX '

1) copMuUpoBaHHOCTH TPEICTABICHUNA O MECT€ XMMHUH B COBPEMEHHOW HAy4YHOM
KapTUHE MHpa; TOHMMAaHHE POJU XUMUU B (HOPMHUPOBAHMHM Kpyroszopa u
(GyHKIIMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJI pelleHUs] MPaKTUYECKUX 3a/1a4;

2) BIaJeHUE OCHOBOIMOJIATAOIMIMMH XUMHUYECKUMHU TIOHATUSIMH, TEOPHUSIMU,
3aKOHAMHHM  3aKOHOMEPHOCTSIMU;  YBEPEHHOE  IOJIb30BAHUE  XHUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKON; OCBOCHUE 3HAHUNW O XMMHUUYECKOW COCTABIISIOLLIECH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

3) BlageHHWE OCHOBHBIMM METOJAMHM HAy4YHOTO TO3HAHUS, HCIOJIb3yeMbIMU B
XUMHUHU:  HAOJIOJICHUWE, ONHUCaHUE, HU3MEPEHHE, OKCIIEPUMEHT;  YMEHHUE
0o0pabaTbeIBaTh, OOBACHATH PE3YyJbTAThl MPOBEACHHBIX ONBITOB U ACJIATh BBIBO/IBI;
TOTOBHOCTh M  CIIOCOOHOCTh MPHUMEHATh METOJbl TO3HAHUS NPU pEIICHUU
MPaKTUYECKUX 3a]1a4;

4) chopMUPOBAHHOCTh YMEHHS JaBaTh KOJWUYECTBEHHBIC OLICHKH U MPOBOIUTH
pacyeThl M0 XUMUYECKUM (PopMysiaM U YpaBHEHUSIM;

5) BiaieHue paBUiiaMUi TEXHUKUA 0€30MacHOCTH MPHU UCIIOIb30BAaHUN XUMHUUYECKUX
BEILIECTB;

6) chopMHUPOBAHHOCTh COOCTBEHHOW IO3WIIMHM IO OTHOIIEHHWIO K XHMHYECKOM
uH(dOpMaIuH, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB;

7) mist 00ydarImMXcs ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI OBJIAJICHUE
OCHOBHBIMU JOCTYIHBIMU METOJAMHU HAYYHOTO MTO3HAHUS;

(n.m. 7 BBeneH I[pukazom Munobpuayku Poccun ot 31.12.2015 Ne 1578)

8) Wit CIenbIX U CIA0OBUISAIIMX OOYYAIOUTUXCS OBJIAJICHUE MPaBUJIAMHU 3aIHCH
XUMHUYECKUX (OpMYyJI C HCIHOJB30BAHUEM PEIbe(PHO-TOUCYHON CHUCTEMBI
o0o3Hauenuit JI.bpaitss.

(nn.8 BBeneH [Ipukazom MunoOpHayku Poccun ot 31.12.2015 Ne 1578)
--OBJIaJICHHE YMEHHUSIMU TPUMEHSTh TOJYyYEHHbIE 3HAHUS ISl OOBSICHEHUS
pa3HOOOPa3HBIX XUMHUUECKUX SIBJICHUN U CBOMCTB BEIIECTB, OIIECHKU POJIM XUMHH B
Pa3BUTHUM COBPEMEHHBIX TEXHOJOTHI U MOJYYCHUN HOBBIX MaTEPUAJIOB;

—— pa3BUTHE TO3HABATEIHHBIX HHTEPECOB M MHTEIICKTYAJIbHBIX CIIOCOOHOCTEH B
MPOIIECCe  CaMOCTOSITENIBHOTO — MPUOOpPETEeHUsT  XUMHUYECKUX  3HAHUA  C
WCIIOJIb30BAHUEM  PA3JIUYHBIX HCTOYHUKOB HH(OpMAIMA, B TOM YHCIE
KOMIIbIOTEPHBIX;

—— BOCIUTaHWE YOEXKIEHHOCTH B TMO3UTHBHOM PO XUMHU B JKU3HU
COBPEMEHHOT0 00IIeCTBa, HEOOXOAMMOCTA XUMUYECKH TPAMOTHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO U OKPY’KAIOLLIEH CpeaE;

—— MPUMEHEHUE MOJYUYCHHBIX 3HAHUM U YMEHUN I 6€30MaCHOI0 MCIIOJIH30BAHUS
BEIIECTB M MaTepHaloB B OBITY, CEJIHCKOM XO3SMCTBE M Ha MPOU3BOACTBE,



pelleHrs MPAaKTUYECKUX 3a7ad B TOBCEAHEBHOW KU3HM, MPEIyIpexKACHUS
SIBJICHUHM, HAHOCAIIIUX BPEJl 3I0POBBIO UEJIOBEKA U OKPY KAIOIIEH cpefie;

OcBoeHue cojaepxaHusi y4eOHOM  JTUCHUIUIMHBI «XUMHUS»  00ecreunBacT
dbopMHpOBaHHEe U Pa3BUTUE YHUBEPCAJIHHBIX YUYEOHBIX JIEUCTBUI B KOHTEKCTE
MPEEeMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMIIETEHIMH MO CIIENUaTbHOCTH.



1. 1. O6aacTh NpUMeHEeHUSI KOMILIEKTA KOHTPOJIbHO-0L€eHOYHBbIX CPeICTB
KontponsHo-onienounsie cpeactsa (KOC) mpeanasHadeHs! U1t KOHTPOJIS H OLIEHKH 00pa30BaTeNbHBIX JOCTHKEHUH 00yJatonuxcs,
OCBOUBIIUX [TPOrpaMMy Y4eOHOH IUCHUIIMHBI XUMMUS
KOC Bkm0o4aroT KOHTPOJIBHBIE MaTEPUAIIBI JJIS TPOBEICHHS TEKYIET0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTaluu B popme
Qg QepeHIPOBaHHOTO 3a4éTa

11.1.  Oceoenue, 3nanuit ymenuii coomeemcmeyuux suoy oeamenvHocmu, u oouux komnemenyuii (OK):

Pe3y.1'll)TaTl>I O0CBOCHHUSA TUCHUIIVIMHBI, IIOAJICKAIUE IIPOBEPKE:

YMmenus:

Y1

Ha3bIBATh: M3Y4YCHHBIC BEIIECTBA 110 KTPUBHAIBHOI) WIM MEKIYHAPOAHON HOMEHKJIATypaM;

Y2

OINPEACIATE: BAJEHTHOCTh M CTENEHb OKUCIIEHHUS XMMHUYECKHUX DJIEMEHTOB, THUIl XMMHUYECKOH CBSI3U B COCIMHEHUSX, 3apsl
MOHA, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, THUIl KPUCTAJNIMYECKOW pEeHIeTKH, XapakTep Cpeabl B BOJHBIX pacTBOpax,
OKHCITUTENh U BOCCTAHOBUTENb, HANPABJICHUE CMEIEHHUs PaBHOBECHs IOJ BIUSHHEM Pa3IMUYHBIX (PaKTOPOB, U30MEPHI U
TOMOJIOTH, TPUHAUIEKHOCTh BEIIECTB K Pa3HbIM KilaccaM HEOPraHMYEeCKHMX M OpPraHMYeCKUX COEIMHEHUH; XapakTep
B3aMMHOTO BJIMSIHUS aTOMOB B MOJIEKYJIaX, TUIIbl PEaKLUil B HEOPraHUYECKON M OpraHMYeCKON XUMUH;

Y3

XapakTepu3oBaTh: S-, P-, O-ameMeHThI MO WX mNoNokeHuto B Ilepuoamueckoit cucreme J[.M. MenpeneeBa; oOuiue
XUMHYECKHE CBOWCTBA METANIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHMX W OPraHWYeCKUX COEAMHEHUN;
CTPOEHHUE M CBOMCTBA OPraHMYECKUX COCTUHEHUH (YTIeBOJOPOOB, CIUPTOB, ()EHOJIOB, AJIbJIETHAOB, KETOHOB, KAPOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHCIIOT U YTJI€BOJIOB);

Y4

OOBSCHATH: 3aBUCHMOCThH CBOMCTB XMMHUYECKOTO dJIEMEHTa U 00pa30BaHHBIX UM BEIIECTB OT MoyiokeHus B [lepuoamueckoit
cucreme J[.MI. MenzeneeBa; 3aBUCMMOCTb CBOWCTB HEOPraHMYECKHX BEIIECTB OT HMX COCTaBa U CTPOEHUS, NMPUPOLY
XUMHUYECKON CBSI3U, 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMHU OT Pa3IHyYHbIX (PAaKTOPOB, pEaKIIMOHHOW CIIOCOOHOCTH
OpPTraHUYCCKUX COG}II/IHGHI/Iﬁ OT CTPOCHUA UX MOJICKYII;

Y5

BBIIIOJIHATh XUMHYECKUMN SKCIICPUMCHT II0 pPacClio3HaBAHUIO Ba)KHEHUIITHX HCOPTraHNUYCCKUX W OpPraHUYCCKUX BCHICCTB,
MOJIYYCHHIO KOHKPCTHBIX BCIICCTB, OTHOCAIINXCA K U3YUCHHBIM KjlaCcCaM COCI[PIHGHPIﬁ;

Y6

IPOBOJUTH PacyeThl 10 XUMHUYECKUM (popMysiaM U ypaBHEHHSIM PEaKLni;

Y7

OCYILECTBIISITh CAMOCTOSITENIBHBIA IMOMCK XUMHUYECKOW MH(MOpMAlMM C HUCIHOJb30BAHUEM PA3JIMYHBIX HCTOYHUKOB
(cripaBOYHBIX, HAYYHBIX W HAYYHO-TIONYJSIPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHera);




UCIIOJIb30BAaTh KOMITBIOTEPHBIC TEXHOJIOTUH Il 0OpaOOTKU U Mepeaayn XUMUYECKOH MH(POPMAIH U €€ NPEACTaBICHUS B
pa3InYHbBIX (hopMax;

3HaHus:

31

pOJIb XMMHUHU B €CTECTBO3HAHWHU, €€ CBsI3b C JAPYTUMHU €CTECTBEHHBIMH HAayKaMH, 3HAUYCHHUE B KU3HU COBPEMEHHOTO
00111eCTBA;

32

BAKHEHIINE XMMUYECKME NOHATHUSA: BEIIECTBO, XMMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJa, Macca aTOMOB M MOJIEKYJI, MOH,
paauKal, aJuIOTPOIHs, HYKIHIbl ¥ U30TOIBI, aTOMHBIC S-, P-, 0-OpOUTAaIN, XMMHUUYECKasi CBS3b, 3JIEKTPOOTPHUIATEILHOCTD,
BaJICHTHOCTb, CTENEHb OKMUCIEHUS, TMOpUIM3anus opOUTajei, MpoCTPaHCTBEHHOE CTPOEHUE MOJIEKYN, MOJb, MOJSpHas
Macca, MOJISIpHbI 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJIEKYJIIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUSI, KOMIUIEKCHBIE
COCIMHEHUS, IUCIIEPCHBbIE CHUCTEMBbl, MCTUHHBIE PACTBOPBI, AJIEKTPOJIUTUYECKAS JUCCOLMALMUS, KHCIOTHO-OCHOBHBIE
peakuuu B BOJHBIX PacTBOpAax, I'MAPOJIU3, OKHCIEHUE U BOCCTAHOBJICHME, DJIEKTPOJIU3, CKOPOCTh XMMHYECKON PEaKIIMH,
MEXaHU3M PpEeaKIUH, KaTallu3, TEeIUIOBOW 3(PQEKT peakIyu, dHTAIBINS, TEIUIOTa 00pa30BaHUS, DHTPOIHUS, XUMHUYECKOE
paBHOBECHE, KOHCTAHTa PAaBHOBECHS, YIJIEPOJHBIA CKeleT, (YHKUMOHAJIbHAs TIpYIIa, TI'OMOJOIHs, CTPYKTYpHas H
IIPOCTPAHCTBEHHAs M30MEpHs, MHAYKTUBHBIH W ME30MEpHBIH 3(PQeKThl, 31aeKTpodui, Hykieo(pusna, OCHOBHBIE THIIbI
peakuuii B HEOPraHNYECKOW U OPraHMYECKON XUMUH;

33

OCHOBHBIE€ 3aKOHBI XMMHH: 3aKOH COXPAHEHHs MAacChl BEIECTB, 3aKOH IOCTOSHCTBA COCTaBa BellecTB, llepuoanueckuii
3akoH JI.M1. MenneneeBa, 3akoH ['ecca, 3akoH ABOraapo;

34

OCHOBHBIE TEOPUU XUMHH; CTPOCHUSA aTOMa, XUMUUECKOU CBA3H, DJIEKTPOJIUTUYECKON NUCCOLUALIMN, KUCIOT U OCHOBAHUH,
CTPOCHHUSI OPraHMYEeCKMX U HEOPraHMYeCKHX COEAMHEHHUH (BKJIIOYas CTEPEOXMMHMIO), XHMHUYECKYI0 KHUHETHKY |
XUMUYECKYIO TEPMOJAUHAMHUKY;

35

KJIacCU(PUKAIIMIO 1 HOMEHKJIATYPy HEOPTaHUUECKUX U OPTaHUYECKUX COCTMHCHHI;

36

MPUPOJIHBIE HCTOUYHUKH YTIIEBOJIOPOAOB U CIOCOOBI UX NepepaboTKu;

37

BEIIIECTBA U MATEPUAJIBI, IIUPOKO MCIOJIb3yeMbI€ B MPAKTHKE: OCHOBHBIE METAJLIBI M CIUIABBI, TPaduT, KBapIl, MUHEPATHHBIC
ynoOpeHusi, MUHEpaTbHbIC U OPTaHUYECKHE KUCIIOTHI, IEI0YH, aMMHUAK, YTIEBOIOPOAbI, (DeHOI, aHUJIMH, METAHOJ, ITAHO,
STUJICHTIIMKOJb, TJIMIEPUH, (QOpMalIbIeTH, aleTalbJIeruja, ameToH, IJII0KO3a, caxapo3a, Kpaxmaj, KJIeTJaTka,
AMUHOKUCJIOTHI, OETTKH, ICKYCCTBEHHBIE BOJIOKHA, KAYIYKH, TUTACTMACCHI, )KHPbI, MbLJIa ¥ MOIOIIIME CPEJICTBA




Berepunapnsiii dhenpaiep nomkeH 00Ja1aTh OOIMMHA KOMIIECTCHIIUSIMU.

Kon HaumeHoBaHue pe3yjibTaTa 00yueHUus
O0mme KOMNeTeHIUH

OK 01. BribupaTe crocoObl pemieHus 3afad  Mpo(ecCHOHATBHOM JIEATENbHOCTH, NPUMEHUTEIBHO K Pa3InYHBIM
KOHTEKCTaM.

OK 02. OcCylecTBIATh TOUCK, aHAIM3 M HHTEpPHpEeTaluio0 HHPOpMAIMK, HEOOXOAUMOW JUIsl BBIIOJHEHHS 3adad
npo¢hecCUOHATBHON eI TEIbHOCTH.

OK 03. [I1annpoBaTh U peain30BbIBaTh COOCTBEHHOE NPO(HECCHOHATBLHOE U JIMYHOCTHOE Pa3BUTHE.

OK 04. PaboTaTh B KOJUIEKTHBE U KOMaHAE, 3(PPEKTUBHO B3aUMOIEMCTBOBATh C KOJIJIETAMH, PYKOBOJICTBOM, KJIINEHTAMH.

OK 05. OCylIECTBIIATh YCTHYIO M TMCBMEHHYI0O KOMMYHUKALMIO Ha TOCYAApCTBEHHOM s3bIke Poccuiickoint denepanuu ¢
y4eTOM 0COOEHHOCTEN COLIMAIIBHOTO U KYJIBTYPHOIO KOHTEKCTA.

OK 06. [IposiBIIATE Tpa)X)KAAHCKO-MIATPUOTUYECKYIO TO3UIIHMIO, JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJECHHE Ha OCHOBE
TPaJUIIMOHHBIX 00IIEUYETOBEUECKUX [IEHHOCTEH, MPUMEHSTh CTaHapThl AHTUKOPPYIIIMOHHOTO MOBEJCHMSL.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKpYyKaroliel cpefbl, pecypcocOepekennto, 3h(PEeKTUBHO N1eHCTBOBATH B
Upe3BBIYAIHBIX CUTYAIHSIX.

OK 08. Vcrionp30BaTh cpefacTtBa (U3MUECKOW KyJNbTYpPhl IS COXpAaHEHUS M YKPEIUIGHWS 3JI0pOBbsi B TIpoliecce
npo(heCCHOHATLHON e TEIbHOCTH U TOJIZICpKaHUsI HEOOXOAMMOTO YPOBHS (PM3NYECKOM MOATOTOBICHHOCTH.

OK 09. Vcrionp30BaTh HHOOPMAITMOHHBIC TEXHOJIOTUN B MPOGECCHOHAIBHON e TEIHHOCTH.

OK 10. [Tonb30BaThes MpodecCnoOHATbHON JOKYMEHTAallMel Ha TOCYAApCTBEHHOM U HMHOCTPAHHOM SI3BIKAX.

OK 11

Vcnonb30BaTh 3HAHUA MO (UHAHCOBOM T'PAMOTHOCTH, IJIAHHUPOBATh MPEANPUHUMATENBCKYIO NEATEIHHOCTh B

npodeccuoHanbHOU cepe.




1.12. MaTpuua JJoru4ecKuX CBsi3eil Me:K1y BUAaMH aTTecTallu, GopMaMu M 00beKTaMH KOHTPOJIs

Pe3ysibTaThl 0CBOEHHS
(OOBEKTHI OTICHUBAHHS )

OcHOBHbBIE IOKA3aTeJIH OICHKH
pe3yJbTaTa U UX KPUTCPUHN

Tun 3agaHus;
Ne 3aganus

(I)opMa arrecranmuu

B pe3yjabTaTe OCBOCHUA TUCIHUIIJTHHBI oﬁyqammnﬁcﬂ HOJKECH YMETD:

Ha3bIBaTh: WU3YYCHHBIC BELICCTBA 10
«TPUBUAIIBHON» WU MEKIYyHapOJHOU
HOMEHKJIaTypaM;

Ilepeuncisier pa3au4HbIe
XMMHYeCcKHe 3JIeMeHThI U
BellecTBa

[IpakTuueckas pabora,
3amanue 10, 20, 33, 3amanue
7,13, 16, 19, 23. 26, 29
Teopernveckue u

NpaKkTHYeCcKue BONpochI 1-
66

Texymui KOHTPOJIb: KOHTPOJIb
Ha IIPAKTUYECKOM 3aHATHUH.
Texymui KOHTPOJIb: KOHTPOJIb
Ha Ja00paTOPHOM 3aHSATHUH.

omnpeaeJsATb: BAJIEHTHOCTb U CTEIEHb
OKHCIIEHUS XMMHYECKUX DJIEMEHTOB,
THII XUMHUYECKON CBA3U B
COCIMHECHUSX, 3apsn HOHa,
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
TUIl ~ KPUCTAJUIMYECKOHM  PEIIETKH,
XapaxkTep cpeibl B BOJAHBIX pacTBOpax,
OKHUCIIUTEID u BOCCTaHOBUTED,
HaIlpaBJI€HUE CMEIIEHNUs pPaBHOBECUS
N0/ BJIMSHUEM pPa3UYHbIX (HaKTOpOB,

HN30MCPbI n TOMOJIOTH,
MMPUHAJIC)KHOCTh BCIICCTB K Pa3HbIM
Ki1accaM HCOPTaHUYCCKUX u

OpTaHUYCCKUX COC)II/IHeHI/II‘/’I; XapaKkTep

B3aNUMHOT'O BJIIMAHUA aTOMOB B
MOJIEKYyJIaX,  TUNBl  peakud B
HEOPraHWYECKOM U OpPraHUYecKOu
XHAMUU,;

Ormpenenser BaIGHTHOCTh U CTENEHb
OKHCJIEHUS

Haxoaut Tunbl XUMHYECKUX CBS3EM
B COEJIMHEHUSX

[Iepeuncisger cpeapl BOOHBIX
pacTBOpOB

Kaaccnduumnpyer
NPHHAVIEKHOCTD BelIECTB K
Pa3HBIM KJIACCaM XMMHYECKHX
3J1eMEHTOB

Brolaeasier pa3iM4HbIe KJIACChI
HEOPraHM4YeCcKMX coeMHeHul
Omnpenessier THII peakuui
XHMHYECKHX COeIMHECHMI:
BOCCTAaHOBJICHHE, 3aMEHbI, 00MeHa

U 1p.

3aaHue 2

TecroBoe 3aganue, 3aganue 8
TecroBoe 3amanue 23
TecroBoe 3amanue 24
3aganue 13

TectoBoe 3aganue, 3aganue 14
3aganue 16, 23

TecroBoe 3aganue, 3aaHue
17, 24

Teopernuyeckue Bonpock 3-5
Teopernueckue Bonpocs! 15-
18

Teoperuueckune Bonpocobl 6-
10

Texymui KOHTPOJIb: KOHTPOJIb
Ha JJabOpaTOPHOM 3aHSTHUH.
Texymui KOHTPOJIb:
ONEPATUBHBIM KOHTPOJIb.
Texymui KOHTPOJIb:
OIEPATUBHBIM KOHTPOJIb.
Texymui KOHTPOJIb: KOHTPOIIb
Ha Ja0 3aHATHH,
OllepaTUBHBIA KOHTPOJIb

Texymuil KOHTPOJIb: KOHTPOJIb
Ha 1a0 3aHATHH,
ONEPATUBHBIN KOHTPOJIb
Texymuil KOHTPOJIb: KOHTPOJIIb
Ha Ja0 3aHATHH,
OIEPATUBHBIN KOHTPOJIb

XapaKTepu30BaTh:S-, P-, 0-3J1eMEHTHI

XapakTepu3yer S-, p-, d-3J1eMeHTBI

TectoBoe 3amanue 5 3amaHue

Texymui KOHTPOIIb:




o ux nosiokeHuto B llepmoanueckoi

M0 UX IMOJIOKCHHUIO B

2, 3aganue 19

OIIEPATUBHBIM KOHTPOJIb.

cucreme JI.W. Mequ[eneeBa; obmue | [Tepmoanueckoii cucreme JI.H. [IpakTrueckas padora, Tekyunii KOHTPOJIb: KOHTPOJIb
XUMHYCCKUE  CBOMCTBA  MCTAIOB, | Veyneneena 3aganue 20 Ha 1a60paTOPHOM U
HEMETAJLJIOB, OCHOBHBIX  KJIaCCOB
HEODraHMYECKHX M OpraHHYecKHX TecTtoBoe 3ananue, 3aganue 21 HpaKTI/I‘IfCKOM 3aHATHUU.
COeJMHEHMil; CTpOEHMe H CBOHCTBA H3aaraer o0mme XuMmu4eckue TecroBoe 3amanue 14, Tekyuii KOHTPOJIb:
OpraHMYEeCKHX coenuHeHui | CBOHCTBA METAJLIIOB, HEMETAJLIIOB, | 3a/aHue 23 OIIEPaTHBHBIA KOHTPOJIb.
(YrJIeBOJIOPOJIOB, CIUPTOB, (PeHOJIOB, | OCHOBHBIX KJIACCOB TecroBoe 3ananue 24 Texymuii KOHTPOJIb: KOHTPOJIb
albJETUI0B, KETOHOB, KapOOHOBBIX HeOpraHu4vecKkux u opranndyecknx | CocrtaBieHUE JOTHKO- Ha JJabOpaTOPHOM 3aHSTHUH.
KHACJIOT, ~ aMHHOB, aMUHOKHCIIOT —H | coeqmHeHMIt JMIAKTHYECKUX CTPYKTYP, TekyIuii KOHTPOJIb:
YTJIEBOJI0B); 3ajanue 25, 3aganue 26 OTIEPATUBHBIA KOHTPOJIb.
Knaccudumupyer oprannyeckue u TectoBoe 3amanue, 3aganue 27 | Texkymuil KOHTPOIb: KOHTPOIb
HEOPraHUYECKHE COCUHEHUS 110 Ha JJaOpaTOPHOM 3aHSATHUHU.
KJ1accaM Teopernueckne Bonpocsl 12- | Texyluii KOHTPOIIb:
14 OIlepaTUBHBIA KOHTPOJIb.
Jlaet npumepsl OCHOBHBIX KilaccoB | Teopernueckune Bonpocsl 45- | [Ipomexkyrounas
OpPraHUYECKUX COEANHEHNN 55 aTTrecTanms - 3a4eT
O00BLSACHATDL: 3aBUCHUMOCTh  CBOMcTB | OOOCHOBBIBAaET 3aBUCHMOCTh 3aaHue 2 Texymui KOHTPOJIb: KOHTPOJIb
XMMHYCCKOTO SJICMCHTA 1 | CBOMCTB XMMHYECKOT'0 DJIEMEHTA OT 3ananue 7 Ha 7a00paTOPHOM 3aHSATHUH.
00pa30BaHHBIX MM  BEHIECTB  OT | ero HONOKEHHUS
nonoxenus B [lepuoieckoii cuceme CocraBiieHrEe KOHCIIEKTA, Texymuil KOHTPOJIb: KOHTPOJIb
I['H; Meneneesa;  3aBHCHMOCTS N3aaraer cBoiicTBa 3anmanue 15, 3amanue 16 Ha JJA0OpAaTOPHOM 3aHSATHU
CBOICTB HEOPraHMYECKHUX BEIIECTB OT ’ :
MX cocTaBa M CTpoeHus, mpupogy | HEOPTaHHYECKHX BEleCTB 0T HX CocraBrieHne KOHCIEKTa, Texkymuit KOHTPOJIb:
XUMHUYECKON CBSI3H, 3aBUCHUMOCTE | COCTaBa U CTPOCHUSA 3ajanue 22 BHE€AyaIUTOpHAasA
CKOPOCTHM XHMHYECKOM peakuuu OT 3ajanue 23 caMmocTosiTenbHas pabora

pa3nu4HbIX (AKTOPOB, PEaKIUOHHON
CIIOCOOHOCTH OpTraHUYECKUX
COCIMHEHHH OT CTPOCHUSI X MOJICKYIT;

Jloka3pIBaeT 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKLIUU OT
pa3IUYHBIX (HAaKTOPOB

Teopernueckue Bonpocsl 29-
31

Texymui KOHTPOIIb:
BHEAYJAUTOpHAs
caMoCTOsATeNIbHAas paboTa
Tekyiuii KOHTPOJIb: KOHTPOJIb




Ornpenenser 3aBUCUMOCTb
OPraHUYEeCKUX COCMHEHUHN OT
CTPOCHHUSI KX MOJICKYJI

Ha JIa0OpaTOPHOM 3aHSTHUHU.
IIpome:xxyToyHast
arrecTanms - 3a4eT

BbIINIOJIHATH XHMHYeCKHii
IKCIICPUMEHT 1o paciioO3HaBaHHIO
BaKHEUIIINX HCOPTaHUYCCKUX nu
OpTraHHU4YC€CKUX BCHICCTB, IIOJIYYCHHUIO

KOHKPCETHBIX BCHICCTB, OTHOCAIIMUXCA K
HN3YUYCHHBIM KJIaCCaM COC,I[I/IHGHPlﬁ;

C ITOMOIIBI0 XUMHYECKUX
AKCIIEPUMEHTOB OTIPEICIIICT

KHCJIOTBI, COJIH, OCHOBAHHUS, OCIIKH,
aJIKaHbl, aMHHBI, Kay4yK, PE3UHY,

He(Th.

3amanue 2, 7, 13, 16, 19, 23,
26, 29

[IpakTrueckas padora,
3amanue 10, 20, 33

Texymui KOHTPOJIb: KOHTPOJIb
Ha JJabOpPaTOPHOM 3aHSTHUH.

Texyuit KOHTPOJIb: KOHTPOJIb
Ha MPAKTUYECKOM 3aHSTUH.

MPOBOIUTH PACUCTHl MO0 XUMHUYECKHM
dopMyaM U ypaBHEHUSIM pEaKIHii;

Boinosinsier PpacCuY€THbIC 3aJa4YHU
Ha MaCCOBYIO 0JI10 pacTBOpoOB
BEIIECTB, MaCCy paCTBOPEHHOI'0

BenecTBa. Pemaer
IKCIMIEPUMEHTAJIBHBIX 3a1a4.

3amanue 2, 7, 13, 16, 19, 23,
26, 29

[IpakTruyeckas pabora,
3amanue 10, 20, 33
IIpakTnuyeckue Bonpocol 33-

Texyuit KOHTPOJIb: KOHTPOJIb
Ha JJa0OpaTOPHOM 3aHSATHUHU.

Texymui KOHTPOJIb: KOHTPOJIb
Ha IIPAKTUYECKOM 3aHSATHH.

44 IIpomexyTouHas
IIpakTnuyeckune Bonpockl 56- | arrecranus - 3a4eT
66
OCyIECTBJISITH caMOCTOsTEeNbHBIN | HaXoauT 1 U3BJIEKAET HYXHYIO CocraBnenue noknana, Texymui KOHTPOIIb:
MOWCK XMUMHYECKOM HH(MOPMAIUK € | MH(OPMAIUIO [0 3aJaHHON TEME B 3aganue 18, BHEAyIUTOPHAs

UCIIOJIb30BaHUEM Pa3NUYHbIX
UCTOYHUKOB (CHPaBOYHBIX, HAYYHBIX W
HAYYHO-TIOMYJISIPHBIX U3JIaHWM,
KOMITHIOTEPHBIX 0a3 aHHBIX, PECypCOB
Wntepnera); UCIOJIb30BATh
KOMITBIOTEPHBIE ~ TEXHOJOTHH  JUIS
00paboOTKH M TMepeJauyd XUMHUYECKOU
uHpOpMaIMKM W ee MPEACTaBICHHUSA B
pa3nuyHbIX hopMmax;

aJIalTUPOBAHHBIX NCTOUHUKAX
pa3HOro THUIMa

CocrapieHne KOHCIICKTa,
3aganue 4, 9, 15, 22, 28, 31

CocraBiieHe JOTrHKO-
TUIAKTUYECKUX CTPYKTYP,
3ajganue 6, 12, 25

CaMOCTOATCIIbHAA paGOTa

Texymui KOHTPOJIb:
BHEAyIMTOpHAs
camocTosTeNnbHas padboTa

Texymui KOHTPOIIb:
BHEAYAUTOpHAs
caMmocTosiTenbHas pabora




B pe3yabTare 0ocBOCHUS NMCHUIUIMHBI 00Y4alOMIUIiCsl J0JIKeH 3HATD:

pPoJib XMMHH B €CTeCTBOZHAHHH, €C
CBA3b C JApyrumu CCTCCTBCHHBIMHU
HayKaMH,  3HAa4CHHE B  JKH3HHU
COBPEMEHHOT'0 00IIeCTBa;

[Tonnmanue 3HaYE€HUE TUCIUTUIUHBI
B )KU3HU U PO ECCHOHATBHON
NEesATeIbHOCTH

Hoknan, 3aganue 1

Tekyuii KOHTPOJIb:
BHEAyIUTOpHAs
caMmocTosiTenbHas pabora

BasKHel e XUMUYecKHe MOHSITHA:
BEIIIECTBO, XUMUYECKUHN JICMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJICKY/I,
WOH, PaJIMKaJl, aJUIOTPOIHUS, HYKIIUIbI 1
U30TOIIbI, aTOMHBIE S-, P-, d-opOuTas,
XUMHYECKas CBA3b,
JIEKTPOOTPHUIIATECITHLHOCTB,
BAJICHTHOCTh, CTCTICHb OKHCJICHHUS,
rudpuan3aIms opouTane,
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
MOJTb, MOJISTPHASI Macca, MOJISIPHBIN
00BeM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
KOMIUTICKCHBIC COCTMHCHHSI,
TUCTIEPCHBIE CUCTEMBI, UCTHHHBIS
PaCTBOPBI, MIEKTPOIUTHICCKAS
JUCCOLIMAIS, KHCIIOTHO-OCHOBHBIE
peaKkIny B BOJHBIX PacTBOpax,
TUAPOIIN3, OKUCIICHUE U
BOCCTAHOBJICHHE, JICKTPOJIN3,
CKOPOCTh XUMUYECKOW PEeaKIIni,
MEXaHU3M PEaKIuH, KaTaJnu3, TCIIOBOM
3 dexT peakuu, SHTAIBIUS, TETUIOTA
0o0pa3oBaHus, SHTPOIHUS, XUMAYECKOE
paBHOBecHEe, KOHCTaHTa PaBHOBECHS,
YIJIEPOIHBIN CKeleT, (yHKIIMOHATbHASI

®opMmy.IupyeT OCHOBHBIE
MOHSATHSA, 3aKOHBI COXPAHCHUS
MAacchl BEIIECTBA, IIOCTOSHCTBA
COCTaBa BEUIECTB B MOJIEKYJIIPHON
CTPYKType

Hmeer npeacraBieHne 0 aTOMHBIX
S-, p-, d-opoUTANSIX, XUMHYECKOiT
CBSI3H, 3JIEKTPOOTPHIATEILHOCTH,
BAJICHTHOCTH, CTelleHU
OKHCJIEeHUs], THOPUIN3ALNHU
opoOuTaJei,

Bbijensier ocHOBHBIE H1eM U
NOHSATHSI: IPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYJI, MOJIb,
MOJIApHas Macca, MOJIPHBIA
00beM razoo0pa3HbIX BellecTB,
BELIECTBA MOJIEKYJISIPHOTO U HEMO
JIEKYJIIPHOTO CTPOEHUS, KOMILIEK
CHBIC COCANHCHUS, TUCIICPCHBIC
CHCTEMBI, HICTUHHBIE PACTBOPBI,
QJICKTPOJIUTHUYCCKAA AUCCOLIMalus,
JaeT npuMepbl KHCI0THO-OCHOB

TecToBoe 3amanue, 3a7anue 3
3ajanue 2
TectoBoe 3amanue, 3aganue 5

3amaHue 7
TectoBoe 3aganue, 3agaHue 8

[IpakTuueckas padora,
3amanue 10
TectoBoe 3amanue, 3amanne 11

TecrtoBoe 3amanue, 3aganue 14

CocraBlieHHE KOHCIIEKTA,
3amanue 15, 3aganue 16
TecroBoe 3amanue, 3aganue 17
TecToBOE 3aaHKe, 3aJaHHE
21, 3aganue 23

TecToBoe 3amanue, 3aganue 27
TecroBoe 3amanue, 3aganue 30

Teopernueckue Bonpocski 1-2

Texymui KOHTPOJIb:
ONEPATUBHBIN KOHTPOJIb.

Texymuil KOHTPOJIb: KOHTPOJIb
Ha 7a00paTOPHOM 3aHSATHH.
Texymui KOHTPOIIb:
OIEPATUBHBIM KOHTPOJIb.

Texymui KOHTPOJIb: KOHTPOJIb
Ha JJabOpaTOpHOM 3aHSTHUHU.
Texymui KOHTPOIIb:
OIIEPATUBHBIM KOHTPOJIb.
Texymui KOHTPOJIb: KOHTPOJIIb
Ha IIPAKTUYECKOM 3aHATHUH.
Texymui KOHTPOJIb:
ONEPATUBHBIM KOHTPOJIb.

Texymui KOHTPOIIb:




rpy1ma, FOMOJIOTHs, CTPYKTypHas U
IIPOCTPAHCTBEHHAs U30MEPUS,
WHIYKTUBHBIA U ME30MEPHBI

3 dexTsl, 3eKTpodui, HyKIeohu,
OCHOBHBIE THUIIbI pEaKUi B
HEOPraHWYECKOU U OpraHu4eCcKon
XUMUHY;

HBIX peaKIuil B BOJHBIX PACTBO
pax, ruIpoJin3a, OKUCJIeHUs U
BOCCTAHOBJICHUS, JJIEKTPOJIN3A,
CKOPOCTH XMMHUYECKOH peaKkumu,
MEXaHM3MA peaKl UM, KaTajau3a,
Tem1oBoro 3¢g¢exra peakuu,
JHTAJIBIINH, TEIUIOTHI 00pa3oBa
HHSl, JHTPONMHU, XUMUYECKOTO
pPaBHOBeCHSI, KOHCTAHTbHI PABHO
BECHUs, YIJIEPOAHOIO cKeleTa, (PyH
KUMOHAJIBbHOM IPyIIIbI, FOMOJIO
THH, CTPYKTYPHOIl U IPOCTPaH
CTBEHHOI N30MepHH, HHAYKTUB
HOI'0 ¥ Me30MepHOro 3pdexra,
3JIeKTpo(uIa, HyKJIeodua,
OCHOBHBIX THIIOB peaKuii B
HEOPraHU4ecKoil U OPraHu4YecKou
XHMUM;

Teopernuecknii Bonpoc - 11

IIpakTnyeckue Bonpocol 33-
44

Teopernyeckue Bonpocsi 19-
22

IIpakTuyeckue Bonpocsl 33-
34

Teopernyeckuii Bonpoc S

Teopernueckue Bonpocsi 19-
23

OIIEPATUBHBIM KOHTPOJIb.
Texymui KOHTPOJIb:
BHEAYAUTOpHAs
caMmocTosiTeNnbHas paboTa
Tekyiuii KOHTPOJIb: KOHTPOJIb
Ha 1a00paTOPHOM 3aHATHUH.
Texymuii KOHTPOJIb:
ONEPATUBHBIN KOHTPOJIb.
Texymui KOHTPOJIb: KOHTPOJIb
Ha JJabOpPaTOPHOM 3aHSTHUHU.
Texymui KOHTPOJIb:
OIlepaTUBHBIA KOHTPOJIb.

OCHOBHBI€ 3aKOHbI XHMHH: 3aKOH
COXpAaHEHUs MacChl BEIIECTB, 3aKOH
MMOCTOSIHCTBA COCTaBa BEILIECTB,
[Tepnonnueckuit 3aKOH J..
Menneneea, 3akoH I'ecca, 3akoH
ABorazpo;

BrinosHsieT pacyeTHbIe 3aJaHUS
HAa HAXO0KIeHUE OTHOCUTEIbLHOMI
MOJIEKY/JISIPHON MAaCChI, HAa
omnpeaejieHue MacCOBOM 101U
XHMHYECKHX )JIEMEHTOB B
CJIO’KHOM BellecTBe

3aganue 2

IIpakTnyeckue Bonpocol 33-
44
IIpakTnyeckune Bonpocol 56-
66

Texymui KOHTPOJIb: KOHTPOJIb
Ha 1a00paTOPHOM 3aHSATHH.

OCHOBHbI€ TE€OPUU XUMHHU; CTPOCHUSA
atoMma, XHUMHYISCKOM CBSI3H,
AIEKTPOIUTUYECKON JUCCOITHAIINH,
KUCJIOT W  OCHOBAHHUW, CTPOCHUSA
OpPraHUYECKHUX W  HEOPraHUYEeCKHX

[TpuMeHsieT OCHOBHBIE TEOPUH
XUMMUHU ITPU BBITOJIHCHUN
71a00paTOPHBIX U MPAKTHYECKUX
pabot

3aganme 2, 7, 13, 16, 19, 23,
26, 29

[IpakTuyeckas padora,
3amanue 10, 20, 33

Texymui KOHTPOJIb: KOHTPOJIIb
Ha 7a00paTOPHOM 3aHSATHH.

Texymui KOHTPOJIb: KOHTPOJIIb
Ha MPAaKTUYECKOM 3aHSATHH.




COCTMHCHUH (BKJIIOYAsT CTEPEOXMMHUIO),
XUMHUYECKYI0 KHHETUKY U XUMUYECKYIO
TEPMOJINHAMHUKY;

KJIACCH(PUKALMIO M HOMEHKJIATYPY

BBII[eJ'ISIeT " IEPEUYUCIIACT

[IpakTuueckas padora,

Tekyiuii KOHTPOJIb: KOHTPOJIb

HEOPraHW4YeCKUX U  OPraHUu4YCCKUX | HEOPraHUYECKUE COCTMHEHUS U 3amanue 10, 20, 3amanue 7, Ha MPaKTUYECKOM 3aHSATHUU.
COCIMHEHHUH; OpraHUYECKUE COEAUHEHHS 13,16,19, 23, 26, 29 Texymuii KOHTPOJIb: KOHTPOJIb
Ha JJabOpaTOPHOM 3aHSTHUH.
NPUPOIHBIE HCTOYHUKH | Pacrio3Haer cuHTeTHYeCcKue [IpakTuueckas pabdora, Texymui KOHTPOJIb: KOHTPOJIb
yIJIEBOAOPOAOB M CHOCOOBI  HX | BOJIOKHA M MOJIMMEPHI, 3agadue 33 Ha MMPAaKTUYECKOM 3aHSTHUHU.
nepepadoTKy; Pacrio3HaeT cBOMCTBA AMCIIEPCHBIX | 3aaaHKe 7 TekyIuii KOHTPOJIb: KOHTPOJIb
CUCTEM , 3a1anue 19 Ha JIaDOpaTOPHOM 3aHSTHUHU.

Nwmeer npeacrasnenue o
Pa3HOBUAHOCTAX YYI'yHa, Py
xKenesa

BellleCTBA W MaTepuajbl, IMHMPOKO
HCNoJIb3yeMble B NpPaKTHKE:
OCHOBHBIC METAJIIBI M CILJIABBI, TPAQUT,
KBapll, MHUHEpaIbHBIC  yIO0OpCHUS,
MUHEpaJIbHbIC u OpraHHyYecKue
KHCJIOTEI, [EJI0YH, aMMHMaK,
YTIEBOIOPOIBI, (denou, AQHUJIVH,
METaHOJI, 93TAaHOJ, ATUJICHIJIUKOJIb,
TJIUIIEPUH, (dhopmanbaerus,
aleTajabJCTH,  aleTOH,  TJII0KO03a,
caxaposa, Kpaxmar, KJIETYATKa,
AMHHOKHUCIIOTEI, Oenku,
UCKYCCTBCHHBIE BOJIOKHA, Kay4dyKH,
TTACTMACCHI, KHUPBI, MbUIA U MOIOIIHE
CPEJICTBA;

[IpuMeHsieT 3HaHUs 0 METAJLIAX U
cruiaBax, rpadure, KBaple,
MUHEPAJIBbHBIX YIOOPEHUSIX,
MHHCPAJIBbHBIX U OPTraHNYCCKUX
KHUCJIOTaX, IMEeI0Yn, aMMHUAKE ,
yriaeBonax, heHone, TIuIepune,
(dbopManbaeruie, aleToHe, riIrKo3e,
caxapose, Kpaxmaje, KJIeT4aTKu Ha
MPaKTUKE

, 3amanue 2, 7, 13, 16, 19, 23,
26, 29

[IpakTuyeckas pabora,
samanue 10, 20, 33

Texymui KOHTPOJIb: KOHTPOJIIb
Ha JJabOpaTOpHOM 3aHSTHUHU.

Texymui KOHTPOJIb: KOHTPOJIb
Ha MTPAKTUYECKOM 3aHSATHUU.

HuddepennmpoBannblii 3a4eT




2. 3ananus Ajs nposeaeHusi AU GepeHIMPOBAHHOIO 3a4eTa
(2 cemecTp)

TEKCT 3AJIAHMA:

OBIIAA 1 HEOPTAHUYECKAA XUMUA:
TEOPETUYECKHE BOIIPOCHI:

BOoo~NoOR~WNE

33.
34.
35.
36.
37.
38.
39.
40.

41.

0.
. Uto Takoe BaneHTHOCTb? [IprMephl 371EMEHTOB C MOCTOSIHHOM BaJIEHTHOCTHIO.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Jlatb onpeneneHue atomy.

JlaTb onpenieneHne MoJIeKyIIe.

ITpocToe BemecTBo. Kakoe cTpoeHre MMEIOT IPOCTHIE BEIIECTBA (IIPUMEPHI).
OMnupudeckas u cTpykrypHas popmyiisl. [lpuBectu npumeps!.

N3omeps! u romotoru. [Ipusectu npumepsl.

[atp onpenenenne KoBaJaeHTHOM CBsA3U. [IpuBectn mpumepsl.

JaTp onpeneneHue MOHHOU cBs3U. [IpuBecTr mpumepsl.

Jate onpenenenne BOROPOgHOU cBA3H. [IpuBecT npumepsl.

JaTp onpeneneHue MeTaulInyecKon cBsa3u. IIpusectu npumepst.

Jlatb onpenenenne o U T cBsi3u. IIpuBenure npumepsl.

Ctpoenue Tabnuisl Menaeneena.

Crpoenue siapa.

CtpoeHue IeKTPOHHON 000JIOUKH aToMa.

Oxcupapl. Knaccugukanus 1 HOMEHKIIaTypa OKCHJIOB.

I'unpokcunel. Knaccudukanus 1 HOMEHKIIATypa THAPOKCUIOB.

Comu. Knaccudukanus 1 HOMEHKIIATypa COJIEH.

Kucnotel. Knaccudukanus u HOMEHKIIaTypa KUCIOT.

Knaccugukarus XuMHUECKUX peakini.

OOpaTtumbie 1 HEOOPATUMbIE XUMUYECKUE PEaKIIUU.

CKOpOoCTh XMMHUYECKON pPEaKIUH.

Xumnueckoe papHoBecue. [Ipunnun Jlelllarense.

["anoreHsl: criocoObl MOMyYEHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.

Kucnopoa: cnocoObl mosry4eHus, XuMU4ECKHe CBOUCTBA, TPUMEHEHHE.

Bonopon u ero coennHeHus: crioco0bl MOJIy4eHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.

Cepa u ee COeJMHEHUS: CIIOCOOBI TOTY4YEHUs, XHMUUECKHE CBOMCTBA, IPUMEHEHHUE.

VYriepoa v ero coelMHEHUs: CIOCOObI OTYyYEHHS, XUMUYECKHE CBONCTBA, IPUMEHEHHE.

A3OT U ero coelMHeHMs: CIIOCOOBI MOTYUYEeHUs, XUMHUUECKUE CBOICTBA, MPUMEHEHUE.

[IlenouyHble METAILIBI | CIOCOOBI OTYUYEHHS, XHMUYECKHE CBONCTBA, IPUMEHEHHE.

[IlenoyHO3€eMeNbHbIE METAJIBI | CIIOCOOBI MOJIYYEHHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.

AJIOMMHHUH M €r0 COAMHEHUS: CIIOCOObI MOTyUeHHs], XUMUYECKHE CBOWCTBA, TPUMEHEHHE.

Kene3o u ero coequHeHMs: C1OcoObI MONTYYEHUS, XUMUUECKHE CBOMCTBA, TPUMEHEHHUE.
HNPAKTUYECKOE 3AIAHUE.

Boruncnute OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy CEpHOM KHUCIOThI, XUMHUecKas GopMyna

koTopoit H2SO4.

BrrancianTe MaccoByro J10r0 Kuciiopoaa B SOs.

Kakoe konmmuecTBo BemecTBa okcuna meau (1) conepkurcs B 120 T ero maccei?

Omnpenenure Maccy THAPOKCUAA HATPUsI KOJTMYECTBOM BEILIECTBA 2 MOJIb.

Kakoii 06bem 3annmMaet 4 Moutb yriekucioro raza COq,

Kakyro Maccy okcuaa Kaiablys MOXKHO IOJYYUTh ITPH TEPMHUUYECKOM paziiokeHuu 600 r

U3BECTHsKA, coaepkaiero 10% npumecein?

Onpenenute MmaccoByto noitto (B %) KOH B pactBope, ecmu KOH maccoit 40 T pacTBOpeH B

BOzie Maccoi 160 r.

Kakas macca BoIbI 00pa3yeTcst Ipu B3auMOIeHCTBUH cepHOM KucioThl co 100 r 10%-Horo

pacTBOpa rUAPOKCHUAA HATPUs?

Kakoe koi11uecTBO TEII0Thl BBIACIUTCS MPU CrOPaHUU B KHciopoae 12 r Bogoposa.

TepMoxuMHUECKOE YpaBHEHHE TOPEHHS BOJOPOA:



2H2+ O2 — 2H20 + 571,6 xJIx

42. Berauciure Maccy ocajika, oJydeHHOTO JIEWCTBUEM pacTBOpa, coaeprkamero 8t cyiabdara
menau (1), na pactBop, conepxkamuit 10 r rugpokcuga HaTpuUs.

43. Kakoit 00bEM Ta3a (H.y.) BBIIETIACTCS, €CIIU K PacTBOPY, cojepkameMy 53 T kapOooHara
HaTpUs, IPUIIUTH pacTBOp, coaeprkamuii 80 I a30THOM KUCIOTHI?

44, TepMoXUMHUYECKOE ypaBHEHHUE peakiuu ropenus pochopa:4P+502,—2P205+3010 kJx.
CKOJIBKO TEIUTOTHI BRIIEIUTCS TIpu cropanuu 31 r ¢ocdopa?

OPI'TAHUYECKAS X1NMUSI:

TEOPETUYECKUE BOITPOCHI:

45. Ankanbl: criocoObI MOTYYeHHs, HOMEHKJIATypa, U30MepUsl, XUMHUECKHUE CBOICTBA,
pUMEHEHHE.

46. AnKeHbl: CIOCOOBI MOTYYEeHHsI, HOMEHKIATypa, H30Mepus, XUMHUUECKHUE CBOICTBA,
pUMEHEHHE.

47. ANKUHBL: cCIOCOOBI IOTYYEHUS, HOMEHKJIATypa, U30MepUsl, XUMHUECKHUE CBOICTBA,
pUMEHEHHE.

48. OnHOaTOMHBIE CIIUPTHI: COCOOBI MOTYYEHHS, HOMEHKIIATYpa, H30MepHUs, XUMUUECKUE
CBOMCTBA, IPUMEHEHUE.

49. Anpaeru/ibl 1 KETOHBI: CIOCOOBI TOyYEHUs, HOMEHKIIATypa, U30MEepHsl, XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE.

50. KapOoHOBBIE KUCIOTHI: CIIOCOOBI MOy4eHUsI, HOMEHKIIATypa, U30MEpHsl, XUMUYECKHE
CBOMCTBA, IPUMEHEHUE.

51. Cnoxubie 3Gupsl : CIOCOOBI MONIYYESHUS , HOMEHKIIATypa, XUMUYECKHE CBOMCTBA,
pUMEHEHHE.

52. Xupsl, npuMeHeHHE.

53. YraeBogsl. Kitaccudukanms yrieBogoB. CriocoObl HOTYYEHUS MOHOCAXapUI0B, XUMHUECKHUE
CBOICTBa, MPUMEHEHUE.

54. AMMHOKHCIIOTBI: CIIOCOOBI [TOJIYy4€HUs], HA3BaHUs, XUMUYECKUE CBOWCTBA.

55. benku. VX poib B )KU3HU KUBOTO.

MNPAKTUYECKOE 3AJJAHUE

56. OTHOCUTENbHAs MJIOTHOCTh OPraHMUYECKOTO BEIIECTBA 110 BOJOPOY paBHa 27. BemiecTBo
conepxut 89% yrnepona u 11% Bogopona. Onpeaenure Gpopmyiy BeliecTsa.

57. BeiBeuTe MONEKyIsApHYI0 (hopMyiTy BeliecTBa, conepxkaiuero 85,7 % yraepona u 14,3%
Boziopoa. [ImoTHOCTH MapoB 1o BoIOpoay paBHa 21.

58. Haiinure MonekynspHyto (GopMyiy yriieBoa0poa, MaccoBas 011 yIiaepoJia B KOTOpOM
cocrapisieT 80%, OTHOCUTEIbHAS MIOTHOCTH BEIIECTBA IO BOJAOPOY paBHa 15.

59. Kakoit 00bem (H.y.) BOJopoia HE0OX0UMO 3aTpaTUTh il ruapupoBanus 0,1 Momb
aTHIIeHa?

60. Onpenenute, kKakoit 06beM KHcIOopoaa (H.y.) 3aTpaTUTCs Ha NoJHOe cropanue 1,12 i
MeTraHa?

61. Kakoii o0bem mporieHa (H.y.) OyaeT u3pacxoA0BaH B PEaKIMH C BOAOPOIOM, €CIIU
obpasyercs 7,15 mosb mpomnana?

62. 6,4 r xapOua KanbLus pacTBOPHIN B Boje. Kakoil 06beM (H.y.) anieTusieHa npu 3ToM
BBIZIETUTCS?

63. I'moko3ymaccoii 50 r pactBopuiiu B 100 1 BoJibl. BeIunciuTe MacCoBYIO JIOJIO TIIFOKO3BI B
MIOJTYIHMBIIIEMCSI PACTBOPE.

64. BeruncnuTe Maccy yKCyCHOW KUCIIOTHI, 3aTPaueHHYIO Ha PEAKIIHIO C paCTBOPOM THAPOKCH 1A
HaTpust maccoit 120 r ¢ maccoBoit nosneit menoun 25%.

65. Kakoit 06beM Boopo/a (H.y.) BBIICIUTCS MPH B3aUMOACHCTBUH YKCYCHON KUCIOTHI ¢ 10 T
Marawusi, conepxarniero 20% npumeceii?



66. Kakas macca (eHOSITa HATPUS MOXKET OBITH MTOJTyYeHA IIPU B3auMOJIeiicTBUU (heHOTa
Maccoit 4,7 T ¢ pacTBOpOM THAPOKCH 1A HAaTpHs, coaepskamero 2,4 r NaOH.

IHAKET 9K3AMEHATOPA

3aganue : Teopernueckoe U MPaKTUIECKOE
Teopernueckue v MpakTUYECKHE BOIPOCHI pa30UBAIOTCS HA BapUaHThl. B kakqoM BapuaHTe 2
TEOPETUYECKUX U OJIUH MPAKTUUYECKUN BOIPOC.

Pe3ysabTarsl 0cCBOCHUA
(0OBEKTHI OTICHUBAHUS )

OcHOBHBIC ITOKA3ATEJIH OLIEHKH
pe3yJabTaTa u UX KpuTepun

Tun 3agaHus;
Ne 3apanus

B PeE3yJabTaTe 0OCBOCHUA TUCITUIIJINHBI oﬁyqalomnﬁm HOJKECH YMETD:

® Ha3bIBaTh: usydennpie | [lepednciger pasnuunbie XumMuieckue | TeopeTuyeckue u
BeIICCTBA II0 | 3JIECMEHTHI U BEILIECTBA NIPaKTHYCCKUC
«TPUBHAIBHOW» W BONPOCH! 1- 66
MEXIYHAPOAHOU
HOMEHKJIaTypam;

e  OmpexeasiTh: Knaccudunupyer npuHaajie;KHOCTh Teopetnueckue
OPUHAUIC)KHOCTh BCIICCTB K | BEMIECTB K pa3HBIM KjlaccaM BOIPOCHI 3-5
pasHbIM KJIaccaM | x yMUYeCKHX 3JI€MEHTOB
HEOPraHUYECKUX u

COpraHuiec . | Bolaenser pa3nu4Hble KiIacchl Teopetnueckue
OpPraHUYECKUX COCIUHEHUN; .
HEOPraHUYECKUX COCIUHEHUN Bonpocs! 15-18
XapakTep B3aMMHOT'0 .
BITHSHIS ATOMOR p | ONpenenser TuI peakiui XAMUIECKHX
MOJIEKYJIaX, THIIB PeakInii B | COCAMHECHUN: BOCCTAaHOBICHHE, Teopetnueckue
HEOpraHUYecKOi U | 3aM€Hbl, 0OMEHa U JIp. Borpockl 6-10

OpFaHI/I‘{eCKOﬁ XHUMHU,

XapaKTepu3oBaTh:S-, p-, d-
DIIEMEHTBI o ux
MOJIO’KEHUTO B
Ilepunonnueckoi CUCTEME
JA.N. MenneneeBa; oOmme
XUMHYECKHE CBOICTBa
METAJIJIOB, HEMETAIIJIOB,
OCHOBHBIX KJIaCCOB
HEOPTaHNUYCCKUX nu
OpPTaHWYECKUX COCANHECHUN;

XapaktepusyeT S-, p-, d-37eMeHThI 110
HX MOJ0KeHuo B [lepuoanyeckoi
cucteme JI.11. Menaeneena

H3naraer O6IJ_II/IG XUMHUYCCKHUC
CBOMCTBa MCTAJ1JIOB, HCMCTAJLJIIOB,
OCHOBHBIX KJIACCOB HEOPTAHUYCCKUX U
OpTraHUYCCKUX COeIUHEHUI

Teopetnueckue
Bonpocs! 12-14

Teopetnueckue
BOMpOCH 45-55

00BSCHATL:  3aBHUCHMOCTH
CBOMCTB  HEOPTraHWYECKHX
BEIIECTB OT HMX COCTaBa H
CTPOEHWUSI,

H3naraer cBoiicTBa HCOPTaHNYCCKUX
BCIICCTB OT UX COCTaBa U CTPOCHUA

Teopetnueckue
Bompockl 29-31

NMPOBOAUTBL  PACUETBHl IO
XUMHYECKUM QopMmynaamM U
YpaBHEHUSM PEAKIINIA;

Brimonnenune PACUCTHBIX 3aaa4 Ha
MacCOBYIO JIOJIFO PACTBOPOB BEIIECTB,
Maccy pacTBOPEHHOTO BEIIECTBA.
Perienue skcriepuMeHTATBHBIX 3a/1a4.

[IpakTnueckue
Bompock 33-44
[IpakTueckue
BOMPOCHI 56-66

B pe3yabTare 0cBOCHUS TMCHUILIMHBI 00Y4aI0NIUIICS 10JIKEH 3HATh:




Ba‘KHeHIIMe XMMUYeCKHe
MOHSITHS: BEILIECTBO,
XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U
MOJIEKYJI, MOH, paJHKall,
AJUTOTPOIIHSL, HYKJIUJIBI U
U30TOIIbI, aATOMHBIE S-, P-, d-
opOuTaNu, XuMU4eckas
CBSI3b,
3IEKTPOOTPHUIIATENBHOCTb,
BaJICHTHOCTb, CTEIICHb
OKUCJICHUS, THOPUAN3aIIHS
opOuTanei,
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI, MOJIb,
MOJIIpHAs Macca, MOJISIPHBIN
00BeM ra3000pa3HbIX
BEIIECTB, KHUCIOTHO-
OCHOBHBIE peaKkluu B
BOJIHBIX PacTBOpax,
THIIPOJIN3, OKHCIICHHE U
BOCCTaHOBJICHHE,
AIIEKTPOJIN3, CKOPOCTh
XUMHUYECKON PEeaKIlnH,
MEXaHHU3M PEaKIIiH,
KaTaJiu3, TeII0OBOi 3P heKT
peaKInu, SHTAJBIINS,
TerioTa o0pa3oBaHus,
SHTPOTHS, XUMUIECKOE
paBHOBecHe, KOHCTaHTa
PaBHOBECHS, YIJIEPOAHBIN
CKeneT, (QyHKIHOHAIbHAS
rpyrma, TOMOJIOTHSI,
CTPYKTypHasi U
NIPOCTPAHCTBEHHAS
MU30MEpHUsl, UHAYKTUBHBIN U
Me30MepHBIH 3 (eKTHI,
ANEKTPOPIIT, HYKICOPUI,
OCHOBHBIE THUIIBI pEaKIuil B
HEOPraHWYECKON 1
OpPraHWYECKON XUMUU;

dopMyTUpyeT OCHOBHBIE TIOHSATHS,
Hmeer npecTaBicHre 0 aTOMHBIX S-,
p-, d-opOuTasISIX, XUMUYECKON CBSI3H,
AMEKTPOOTPHUIATEITLHOCTH,
BAJIEHTHOCTH, CTEIIEHN OKHUCIICHUS,
TUOpUIN3AIIN OpOUTANICH,

Bbigensier OCHOBHBIC HICH U TTOHSTHSL:
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN
00BEM ra3000pa3HbIX BEIIECTB

JlaeT mpuMepbl KUCIIOTHO-OCHOBHBIX
peakuuii B BOJAHBIX pacTBOpax,
TUAPOIIN3a, OKUCIICHUS U
BOCCTAHOBJICHHUSI, SJICKTPOJIH3a,
CKOPOCTH XUMHUYECKOU pPEeaKIlni,
MeXaHU3Ma peakluy, KaTainsa,
TEIUTOBOTO 3P eKTa peakiuu,
SHTAJIBIINH, TETIOTHI 00pa30BaHMUS,
SHTPOIINHU, XUMHYECKOT'O PaBHOBECHS,
KOHCTaHTBI PABHOBECHS, YTIIEPOTHOTO
ckesera, (yHKIIMOHAILHOM TPYIIIIbL,
TOMOJIOTHH, CTPYKTYPHOI U
MIPOCTPAHCTBEHHOW U30MEPHH,
WHIYKTHBHOTO ¥ ME30MEPHOTO

s dexra, anexrpoduna, Hykieodua,
OCHOBHBIX THIIOB PEaKIUii B
HEOPraHWYECKOW U OPraHUYECKON
XUMHH,

Teopetnueckue
BOTIPOCHI 1-2
TeopeTnueckuit
Bompoc - 11
[IpakTnueckue
Bompock 33-44
TeopeTnueckue
BOIPOCHI 19-22
[IpakTrueckue
Bompock! 33-34
TeopeTnueckuit
BOIIPOC 5
TeopeTnueckue
Bompockl 19-23

OCHOBHbBIC¢ 3aKOHbI XUMMHMHU:
3aKOH COXpaHCHHA MaACChI

BEIIIECTB, 3aKOH
IIOCTOSIHCTBA cocTaBa
BEIIIECTB,

BrinonusieT pacueTHble 3aaHUS HA
HaXO0X/EHUE OTHOCUTENILHOM
MOJIEKYJIIPHOM MaccChl, Ha
OnpeJIeJIeHuE MaCCOBOM 10U
XUMHUUYECKHX 3JIEMEHTOB B CI0KHOM
BELIECTBE

[IpakTnueckue
Bompock 33-44
[IpakTnueckue
BOTIPOCHI 56-66




2.2. [lakem ak3ameHamopa

ITAKET 3K3AMEHATOPA

3ananme : [Ipomexyrounas artectanus B popme — 3aueTa
CocraBisaroTcst OMIETHI IO 2 BOIpOCa.

YcioBus BbINOJIHEHUS 32/IaHUS
1. Mecto (BpeMs) BBIIIOJTHEHUS 3aJaHNs . 3aJaHNE BIOJIHACTCS B ayJAUTOPHU
2. MakcuMaabHOE BpEMsI BBIITOJIHEHUS 3a/1aHUS: 90 munyT

3. Bbl MOKeTe BOCMO/1b30BaTbCA CNPABOYHbIM MATEPMAIOM
4. TpeGoBaHus OXpaHbI TPy/a:
5. OGopynoBaHue:

IIkana ouneHKH 00pa3oBaTeJbHBIX JOCTUKEHUH (11 BCeX 3aJaHM)

Kputepun ouenku:

- OLIEHKa «OTJIMYHOY» BBICTABIIAETCS 00yJaOIIeMycsl, €CIIH OTBET Ha BOIIPOC MOJTHBIMN,
JIOTUYHBIN, TPAMOTHO U3JI0KEH.

- OLIEHKA «XOPOIIIO» BBHICTABISETCS 00YJaroIIeMycCsl, €CITU JOMYIIEHbl He3HAYNTEIbHbIC
MOTPEITHOCTH B OTBETE HA BOIIPOC.

- OLIEHKA «yJOBJIETBOPUTEIHLHOMBHICTABIISIETCS O0YUaIOIIEMYCs, €CIIU OTBET Ha BOIIPOC
HCJIOTUYHBIHN, HE TTOJIHBIIA.

- OLIEHKa «HEYJIOBIETBOPUTEIHHOY» BBICTABISETCS 00yYarOIeMycsl, €Clii HET OTBETa Ha
TOCTaBJICHHBIN BOIPOC.
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