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Pabouas mporpaMmmMa AUCITUTUTHHBI COCTaBJICHA HA OCHOBAHUU:

1. ®enepaibHOrO TOCYJAPCTBEHHOTO OOPa30BATENBHOTO CTaHAApTa CPEAHEro
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Poccun ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 Ne
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712)
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npodeccruonansHoro oOpa3zoBanmst 1Mo crnenuaibHocT 35.02.15 Kunomnorus,
yTBEpKACHHOTO TIpuka3zomM Munobpuayku Poccuu ot 07.05.2014 N 464.

3. YueOHoro mrana no crnernuanbHoctu 35.02.15 Kunomorusi, yTBEp>KACHHOTO
«18» ampens 2023 r.(mpoTokost Ne 5).
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nara
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1. MACHOOPT MPOIT'PAMMBbI YYEBHOM JUCIHUILIUHBI «XUMMUSI»
1.1.006s1acTh NIpMMEHEHHUS NPOTrPaMMbI Y4eOHOM M CUMILINHBI

[Iporpamma  y4eOHOM  AUCHUIUIMHBI  «XUMHS»  SIBISIETCS  YaCTbIO
00111e00pa3oBaTeIbHOrO KKIa 00pazoBatenbHO porpamMMbl CIIO — nporpammsl
MOATOTOBKH CHenuanucToB cpeanero 3seHa (nanee — [IIICC3) no cnenuanbHOCTH
cpeaHero npodeccruoHabHOro odpazopanus 35.02.15 Kunosorus.

1.2.MecTo yueOHO Aucuumiinubl B ctpykrype IHIICC3

VYuebnas JTUCHUTUIAHA SIBJISIETCSA 6a3oBoit JUCHUTUIMHON
o011e00pa3oBaTeNbHOTO Yy4eOHOTrO IMKJIa B COOTBETCTBUM C €CTECTBEHHO-
Hay4HbIM TpodusieM nmpodeccuoHaTbHOr0 00pa30BaHMUs.

YuebHas TUCHMIUIMHA OTHOCHTCS K mpeameTHou obnactu ®PI'OC cpeanero
oOmiero oOpaszoBaHusi «EcTecTBEHHbIE HAyKW»,lI0 BBIOOPY U3 00A3aTEIBHBIX
MPEAMETHBIX 001acTei.

YpoBeHb ocBoeHUsI y4yeOHOW mucHMIUIMHBI B cooTBercTBUM ¢ PI'OC
cpeaHero ooiiero oopasoBaHus 0a30BBIil.

VYyeOHas qucuMIInHa « XUMUD JUTs Tpo(eCCHOHATbHBIX 00pa30BaTEIbHbBIX
OpraHu3anuii 00J1aJaeT CaMOCTOATEIbHOCTBIO U EABHOCTHIO.

PaGouas  mporpamMmma  y4eOHOM  JUCHUIUIMHBI  «XUMHS»  HUMEET
MEXKIPEIMETHYIO CBSI3b C O0I€00pa30BaTEIbHBIMU YUEOHBIMU JUCHUILIMHAMU:
ouonorus, reorpadus.

N3ydenne y4eOHOM AUCHUIUIMHBI «XHUMHS» 3aBEpIIAETCI HUTOTOBOMU
aTTectarueit B Gopme auddepenmaibHoro 3ayetaB pamkax ocBoeHus [IIICC3 na
0a3e OCHOBHOI'O OO0IIEro 00pa3oBaHMS.

1.3.1lnanupyemble pe3yJibTaThl 0CBOEHUS] YUeOHOH TUCIHIJIMHBI
OcBoenue coepxkaHusi yaeOHON TUCIUIUIMHBI « XUMHUS» 00eCTIeUrBaET
JOCTIKEHUE CTYJACHTAMH CIEAYIONINX PE3YJIbTATOB:

* TUYHOCHHBIX
—— YyBCTBOTOPAOCTHU M YBAXEHHS K UICTOPUH U JOCTHKEHUSIM
OTE€YECTBEHHOMXMMHUYECKON HAYKH; XUMHUUECKH IPaMOTHOECTIOBE/ICHHE B
poeCCHOHANIEHOM IESITEIIBHOCTH U B OBITYIIPH 00pAIIEHNN ¢ XUMUYECKUMU
BElIECTBaMH, MaTepHUaJIaMH UIPOLIECCAMU;
——TOTOBHOCTb K IMPOIOJDKEHUIO 00pa30BaHMs U MOBBIIICHUS KBaTU(PUKAIIUU B
n30paHHON npodecCuOHANbHON AESTENLHOCTH U 00bEKTUBHOE OCO3HAHUE
POTUXUMHUYECKUX KOMITIETCHIIUH B 3TOM;
——YMEHUE HUCIIOIH30BATh JOCTIKEHUS COBPEMEHHON XMMHUYECKON HAyKU
UXUMHUYECKUX TEXHOJIOTHUH JIJIsl TIOBBIIICHUCOOCTBEHHOTO MHTEIIEKTYaTbHOTO
Pa3BUTHUSB BIOPAHHON MTPO(PECCHOHATILHONAEATENBHOCTH;
*MemanpeomMemHbix:

o Pecynamuenoie
——HCIOJIb30BAHUE PA3TMYHBIX BUAOB MTO3HABATEIbHONACSITENIFHOCTU U
OCHOBHBIXMHTEIJICKTYaJbHBIX OIepaluii (MOCTaHOBKHU 3aauu, (OpMyITHpOBaHUS



TUTIOTE3, aHAJIN3a M CHHTE3a, CPABHEHHS, 000OIICHNUS, CUCTEeMAaTH3aIUH,
BBISIBIICHUSTIPUIUHHO-CIICICTBEHHBIX CBSI3€H, MOMCKA aHAIOTOB, (POPMYIHPOBaHUS
BBIBOJIOB) JIJISl PEIICHUS TIOCTABICHHOH 3a/1a4¥, TPUMEHEHHE OCHOBHBIX
METOOBIIO3HAHHUS
(HabOmoeHNS, HAYYHOTO SKCIIEPUMEHTA) JUISTU3yUEHUS Pa3IMYHbIX CTOPOH
XUMHYECKIX 0OBEKTOB U MPOIECCOB, CKOTOPHIMU BO3HHKAET HEOOXOAUMOCTh
CTaJIKUBAThCA B MpodeccrnoHalbHOi cdepe;

o [lo3nasamenshule

—HCMO0JIb30BAaHUE PA3JTUYHBIX UCTOUYHUKOB JIJIANOIYUYCHUS! XUMHUYECKOM
nH(popMaIu, yMeHUE OIIEHUTh €€I0CTOBEPHOCTD JIJIsl JOCTHXKEHUS XOPOIITUX
pe3ynbTaTOBB PO(ECCHOHATLHOM cdepe;

* NPEOMEemHbIX:

1) chopMUPOBAHHOCTh MPEACTABICHUH O MECTEXMMHH B COBPEMCHHOM
HAayYHOMKApTUHE MUpPA; MOHUMAHHUE POJUXUMUU B (HOPMUPOBAHUM KPYyrozopa u
(GYHKIIMOHATBLHOM TPaMOTHOCTHU YEJIOBEKA JJIAPEIICHUS MPAKTUYECKUX 3a]1a4;

2) BIaJEHUC OCHOBOIIOJATAIOIIMMUA XHMHUYCCKUMHU IIOHATHSAMH, TCOPHUSIMH,
3aKOHAMUH 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BaHKE
XAMUYECKOUTEPMUHOJIOTUEN HCHUMBOJIMKOM; OCBOCHUE 3HAHUW O XUMHYECKOU
COCTAaBJISIIOIIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

3) BIaJeHHE OCHOBHBIMH METOJAMH HAyYHOTOIO3HAHHUS, HCIOJIb3YEMBbIMH B
XUMUW.  HAOJIOJICHWE, OIMCaHWE, H3MEpPEHHE, OKCICPUMEHT; yMEHHE
00pabaTeIBaTh, OOBSICHITH PE3yIbTaThl MPOBEACHHBIX OIBITOB HJEIaTh BBIBO/IBI;
TOTOBHOCTh ~ HMCIOCOOHOCTh NPUMEHATh METOJBI  IMO3HAHUSAMNPH  PEIICHUU
MPAKTUYECKUX 3a1aY;

4)chopMUPOBAaHHOCTHYMEHHSI J1aBaTh KOJINYECTBEHHBIE OLICHKH
UITPOBOUTHPACUYETHI IO XUMUYECKUM (POPMYJIaM HypPaBHEHUSM;
5) BJIAJICHHE IIpaBUJIAMHU TEXHUKHU 0e30macHOCTH pu

UCTIOJIb30BAaHUUXUMUYECKUXBEIIECTB;
6) chopmMHpOBaHHOCTL COOCTBEHHOH MO3WIMM IOOTHOMICHUIO K XHMHYECKOM
uHbOpMAaIInH, TOTYyIaeMON U3 Pa3HBIXMCTOYHHUKOB,

7) ansg oOydarIUXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pPOBbSI OBJIAJICHUE
OCHOBHBIMH JIOCTYITHBIMHU METOJIaMU HAyYHOTO ITO3HAHMSI,;

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

8) Wit cIenbIX U CIA0OBUASAIIMX OOYyYarOUTUXCs OBJIAJICHUE MPaBUJIAMHU 3aIHCH
XUMHUYECKUX (OpMYyJ C HCIOJB30BAHUEM PENbe(HO-TOYCUHON  CHCTEMBI
o0o3nauenuii JI.bpaitns.

(nn.8 BBeneH [Ipukazom Munoopnayku Poccun ot 31.12.2015 Ne 1578)
--OBJIaJICHUE YMEHHUSIMH TPUMEHSTHh TIOJyYeHHBbIC 3HAHHUS Ui OOBSCHEHHUS
Pa3HOOOPa3HBIX XUMUUYECKUX SIBICHUA M CBOWCTB BEIIECTB, OIICHKU POJIM XUMHUU B
Pa3BUTHUN COBPEMEHHBIX TEXHOJIOTUN 1 TIOJyUYE€HUN HOBBIX MaTEPHAJIOB;

—— pa3BUTHUE MO3HABATEIbHBIX UHTEPECOB U MHTEJUIEKTYaAJIbHBIX CIIOCOOHOCTEN B
MpoLIECCe  CaMOCTOSITENIBHOIO — MPUOOpETEeHUsT  XMMHUYECKMX  3HAHUH ¢
UCIOJB30BAaHUEM  PA3UYHBIX HCTOYHUKOB HMHGPOpMAIMM, B TOM YHCIE
KOMITBIOTEPHBIX;



—— BOCIHTaHHEC YOEXKIECHHOCTH B TIO3MTHBHOH pOJM XUMHH B IKHU3HHU
COBPEMEHHOTO 00IIeCTBa, HEOOXOAMMOCTA XUMUYECKHA TPAMOTHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO M OKPYIKAIOIIEH Cpe/ie;

—— NMPUMEHEHHE TIOIYYCHHBIX 3HAHUH U YMEHUU ISl 0€3011aCHOTO MCITOIh30BaHMS
BCIIICCTB W MaTEepPHAIOB B OBITYy, CCIIBCKOM XO3SWCTBE M Ha IPOU3BOJICTBE,
peIIeHUsT TNPAKTHYSCKUX 3aJlad B TIOBCCTHEBHOW IKM3HU, MPEIyIPEKICHUS
SIBJICHUH, HAHOCSIIIUX BPE]T 37I0POBBIO YEJIOBEKA M OKPY KaIOMIEH cpeie;

OcBoeHue cojepx aHusi Yy4eOHOW JUCHUIUIUHBI «XUMHs»  OOecreyruBaeT
dbopMHpOBaHUE U pa3BUTUE YHUBEPCAJIHHBIX YUYEOHBIX JIEUCTBUI B KOHTEKCTE

MMPpECMCTBCHHOCTHU q)OpMI/IpOBaHI/I}I O6H_IHX KOMHCTGHHHI?I 110 CIICOHMAJIBHOCTH.

Bujbl yHuBepcaabHBIX YU4eOHBIX JIeiicTBHIA

O01ue KoMNeTeHUNH
(B cOOTBETCTBHM C
®dI'OC CIIO no
CIeNrAJIbHOCTH)

PeeyﬂﬂmueHble:

OK.8.CamMocTosTenpHO

KOMMyHuKGmuGHble
CIIOCOOHOCTH OpraHnu30BLIBATHL COTPYAHHUYCCTBO

—— HCII0JIb30BAaHKE Pa3IMUHBIX BUJOB [103HABATEIbHON OIpeeIsATh 3a/1a4uu
JEeSITeIbHOCTH U OCHOBHBIX MHTEIJICKTYalbHBIX OMepalinii npodeccuoHanIbHOTO u
(mocTanoBKY 3a/1a4H, (POPMYITHPOBAHUS TUIIOTE3, AaHAIH3A U JUYHOCTHOTO  pPa3BUTHS,
CUHTE3a, CpaBHEHUS, 0000IIEHNS, CUCTEMATHU3AIlNH, BBISIBJICHHUSI | 3aHUMAaThCS
IIPUYMHHO-CJIEICTBEHHBIX CBS3€H, IOMCKA aHAJIOTOB, camMo00pazoBaHueEM,
(bopMyIMpOBaHNUs BBIBOAOB) JUISl PELLICHUS TOCTABIEHHON OCO3HAHHO IUIAHUPOBAThH
3aJ1a4M, IPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHUS MOBBILICHHE
(HaburoieH s, HAYYHOTO SKCIIEPUMEHTA) ISl U3y UYCHUSI KBaJTU(DUKALIHH.
Pa3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MTPOLIECCOB, C OK.3IIpuHuMaTth pemieHus
KOTOPBIMH BO3HUKAET HEOOXOAMMOCTb CTaJIKUBAThCS B B CTaH/IaPTHBIX u
npodeccuoHabHOU chepe; HECTaHJAPTHBIX
CUTyalUsAX U HECTH 33 HUX
OTBETCTBEHHOCTb.
Ilo3nasamenvnuvie: OK.4 OCYH_ICCTBHHTB
—— HCII0JIb30BAaHHUE PA3IMYHBIX UCTOYHUKOB JIJIS TOTYUYCHUS HOMCK ¥ HCIOJIb30BAHUE
XMMHYECKON HH(pOPMALUH, yMCHUE OLICHUTH €€ IOCTOBEPHOCTE | yapopMaLu,
JUISL TOCTHKEHUS XOPOIIUX Pe3yIbTaToOB B MPO(HECCUOHATLHOM HEOOXOIUMOIH s
cepe; s pexTUBHOTO
BBITIOJTHEHUS
po¢eCCHOHATBHBIX
3ajad,
PO eCCHOHAIIBHOTO "

JIMYHOCTHOTI'O pa3BUTHUA.

OK.90puentuposatscs B
YCJIOBUSIX YaCTOM CMEHBI

TEXHOJIOTUH B
€IMHOMBINIJICHHUKOB, B TOM YHCJIE C UCITOJIb30BaHUEM npodeccroHanbHOI
COBpeMeHHf,Ix UH(HOPMAITMOHHO-KOMMYHUKAIIMOHHBIX NeSTeNbHOCTH.
TEXHOJIOTHUH; OK.6 PaboTtaTh B

KOJIJICKTHBE U KOMaH/Ie,
s pexTUBHO 00MATHCS ¢
KOJUIETaMU,pYKOBOJICTBOM




‘ ‘ NoTpeOUTENAMHU.

MakcumainbHas yaeOHas Harpy3ka ooydarorierocs 153 4acoB, B TOM YHCIIE:
- o0s13aTenpbHAs ayuTOpHAs yueOHas Harpy3ka ooydarorierocst 102 gacos;
- BHEAYIUTOPHASI CAMOCTOsITeIbHAs paboTa-47,

-KOHCYJIbTaluu -4

2. COAEP)KAHUE YYEBHOM JUCIIATLJIMHBI 1
TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0bem yuyeOHOM JUCUMINIMHBI U BHAbI y4e0HO padoThI

Buna yuyeOHoi padoThI O0bem yacoB
MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 153
Oo0s3aTeIbHAN ayAUTOPHAA y4eOHAasl HATPY3Ka (BcCero) 102
B TOM YMCJIE: TPAKTUYECKHE 3aHATHUS 36
caMocCTosATeNIbHas paboTa 47
KOHCYJIbTALIUN 4

Ilpomesicymounas ammecmayusi 8 popme oughghepenyuposannozo 3avema




2.2.TemaTnuecknii miiaH u cogep:xkanue yueoHnoi qucuumiaunsl [1J1. 03 Xumusn

gl%grﬁggzaggﬁ Conep:xanue y4eOHOIro MaTepHuaJia, NPaKTHYeCKHe 3aHATHS. 9{21’::;4 3;%‘3&?;‘;1
BBenenue
Copaepxxanue yuyeOHOro MmarepuaJia
HayuHnble MeTO/1bI TO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUNA. POIlb SKCIIEpUMEHTa U TEOPUH B XUMHUH. 5 1
MonenupoBaHue XUMHUYECKUX MTPOLIECCOB. 3HAUEHNE XUMUHU IIPU OCBOeHUH crnerranbHoctei CI110
€CTeCTBEHHOHAYYHOTO poduis npodeccrnonanbHoro 00pa3oBaHusl.
Paznen 1.00mas u Heopranudeckasi XuMusl. 52
Conep:xxanue yueOHOIro MaTepuaJa
OcHoBHbIe MOHATHS XuMHUM. BemectBo. AtoM. Monekyna. Xumudeckuil anemeHT. Amnorpomnus. [Ipocteie u
Temal.l CIIOXHBIE BemllecTBa. KauecTBEHHBI M KOJIMYECTBEHHBIM COCTaB BEIECTB. XMMUYECKHE 3HAKH U (DOPMYIIBL
OcHoOBHBIE OTtHocHTEIbHBIE aTOMHBIE U MOJIEKYJISIpHBIE Macchl. KonnuecTBo BelecTna. 4 9
MOHSITHUS U OcHoBHbIE 3aKOHBI XUMHH. CTepeoxuMusi. 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB. 3aKOH MOCTOSTHCTBA COCTaBa
3aKOHBI. BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJIpO U CIEJACTBUS U3 HETO.
PacuerHble 3a1aun Ha HAXOKIEHUE OTHOCUTEIBHON MOJIEKYJIIPHOM Macchl, ONpeiesieHue MacCoBOM 101n
XUMHUYECKHX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.
Conep:xxanue yueOHOro MaTepuaJa
Ilepuoauuecknii 3axon JI.M. MennaeneeBa. Otkpoitue J[.W. MenneneeBbim Ilepuoandeckoro 3akoHa.
Tema 1.2. [Tepuonunueckwuii 3akoH B popmynuposke /.M. Mennaeneena.
Teprouueckuii [lepuoanueckas TabmUIla XMMHUYECKHX SJEMEHTOB — TpaduyecKkoe OTOOpa)KeHHE NEPUOAMYECKOTO 3aKOHA.
3AKOH H CtpyKTypa nepuoandeckoi TabauIbl:nepruo ibl(Masbie U Oosbline), rpynnbl(TiaaBHas U 1oOoyHast).
TMepuonnueckas Ctpoenue aToma u nepuoaunveckuii 3axkon /.. MenaesneeBa. ATom — ciokHas yactuma. Sapo (mpoToHBI U
cHeTeMa HEUTPOHBI) U ANMEKTpoHHAS 000s0uka. M3oTombl. CTpoeHHE AMEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MaJlbIX 4 2
XHMHYECKHX nepuoAoB. OCOOEHHOCTH CTPOEHHUS DSJIEKTPOHHBIX OO0O0JIOYEK AaTOMOB 3JEMEHTOB OOJBIIMX TEPUOIOB

3jiemenToB ..
MenpaeieeBa u
CTpPOEHHEe ATOMa.

(mepexomHbIX 37eMeHTOB). [oHsATHE 00 OpOUTANsIX. S-, P- ¥ d-opOuTaIH. DICKTPOHHBIC KOHOUTYpAIIMH aTOMOB
XUMHYECKHX DJIEMEHTOB.

CoBpeMeHHas (pOpMyJIMPOBKA NMEPUOAMUYECKOIO 3aKOHA. 3HAYEHUE NEPUOJUUECKOro 3aKOHA U MEePHOANUYECKON
cucTeMbl XxuMudeckux aneMmenToB [[.J. MenneneeBa s pa3BUTHS HAyKU U TIOHMMaHUS XUMUYECKOW KapTUHBI

Mupa.
JladopaTopublii onbIT Nel. MoaenupoBanue nocrpoeHus Ilepuoanaeckoil TaOIMITbI XUMUYECKHUX DJIEMEHTOB.




Copnepxxanue yueOHOro MmaTepuaJia

Honnasa xumuueckas cBsi3b. KaTHOHBI, uX 00pa3oBaHHE M3 aTOMOB B pe3yJjbTaTe Ipolecca OKHUCICHHUS.
AHUOHBI, X 00pa30BaHUE U3 aTOMOB B pe3yJibTaTe Ipoliecca BOCCTaHOBIEHU. IOHHAas CBsI3b, KaK CBSI3b MEXIY
KaTHOHAMH U aHMOHAMH 3a CUET 3JIEKTPOCTATUUECKOTO NMpUTsHKeHus . Kiaccnukaius HOHOB: 10 COCTaBy, 3HAKY
3apsiia, HAIMYMIO TMApaTHOW 00osouku. MoHHble KpucTamumyeckue pemieTkud. CBONCTBAa BEIIECTB ¢ MOHHBIM
TUIIOM KPUCTAJUINYECKON PEIIETKH.

KoBajieHTHasi XxuMu4yeckasi CBf3b. MexaHu3M 00pa3oBaHHMS KOBAICHTHOW CBSI3M (OOMEHHBIH M JIOHOPHO-
aKUENTOPHBIH). DIeKTpooTpuLaTensHocTh. KoBaneHTHas nossipHas U HenousspHast cBsi3u. CBoMCTBa BELIECTB C

Temal.3. MOJICKYJISIPHBIMH U @TOMHBIMU KPUCTAJUIMYECKUMU PEUICTKAMHU.
Crpoenne MeTaJI.queCKaﬂv cBsI3b. MeTamnueckass KpUCTaUIMUecKasi pelieTka U METAJUTMYEeCKas XUMHUYECKas CBSI3b. 12
BelecTBa ®dusnuecKue CBOMCTBA METAIIOB.

ArperaTHblie COCTOSIHHSI BelleCTB M BOJOPOIHAasi CBfA3b. [Bepjaoe, XUAKOE U Tra3000pa3HOE COCTOSHHUS

BemecTB. [lepexos BemecTBa u3 OJJHOTO arperaTHOro COCTOSTHUSA B Jipyroe. BompopoiHas cBsi3b.

Yucrelie BemecTBa u cMecH. [lonsitue o cmecu BemecTB. ['oMoreHHbie u rereporennsie cmecu. CocraB cMecei:

0o0BeMHas ¥ MaccoBasi JI0JIM KOMIIOHEHTOB CMECH, MacCOBast 10JIsI IPUMECEH.

NucnepcHble cucrembl. l[lonstue o pgucnepcHod cucreme. JlucnepcHas ¢aza W JAWCHEpCHas cpena.

Knaccudukanus nucnepcHbix cucteM. [JoHsATHE 0 KOJTOMIHBIX CHCTEMAaX.

JlaGopaTopuslii onbIT Ne2. [IpuroroBieHue cycrneH3nu kapOoHaTa KajbIis B BOJIE.

JladopaTopublii onbIT Ne3. [TonyueHnue sMyJIbCHH MOTOPHOTO Maciia.

JladopaTopHublii onbIT Ne4. O3HaKOMJIEHHE CO CBOMCTBAMH JIMUCIIEPCHBIX CUCTEM.

Conep:xxanue yueOHOro MaTepuasa

Boxa. PacrBopbl. PacrBopenme. Boma kak pactBoputens. PactBopuMocTh BemiecTB. HackileHHBbIE,

HEHACBIIICHHBIE U MEPECHIIIEHHbIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, )KUIKOCTEH M TBEPIBIX TEJ
Tewma 1.4. Boxa. OT pa3INyYHbIX (PaKTOPOB.
PacTBopbL. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA. 4
N DJIeKTPOJIMTHYECKAS] TUCCONMANUA. DJIECKTPOJUTHl U HEDIEKTPOIUTHL. DNEKTPOJUTUYECKAs JAMCCOLUALIMS.

JCKTPOTMTIICC | ) 1 o ¥ armaMET 3JEKTPOJIUTUYECKOW JUCCOLMAIIMM BEHIECTB C PpA3JIMYHBIM THUIIOM XHUMHUYECKOW CBS3U.

fast econmats ['mapaTtupoBaHHbIE M HETHApPATHPOBAHHBIE MOHBL. CTENEHb SIEKTPONUTUYECKONW aucconranuu. CUiabHBIE U

cinadbie 2NeKTPOIUTHl. OCHOBHBIE MOJIOKEHUS TEOPUU ICKTPOIUTUUECKON auccoruanuu. KucnoTel, o0CHOBaHUS

Y COJIA KakK 3JIEKTPOJIUTHI.

IpakTnyeckoe 3ansitue Nel:«IIpurotoBienue pacTBopa 3aJaHHON KOHIIEHTPALAK) 2




Tema 1.5.
Knaccupuxauus
HEOPraHU4eCcKHX
COCIHHEHU U UX
CBOMCTBA.

Copnepxxanue yueOHOro MmaTepuaJia

Kucaorel m ux cpoiictBa. KucioTel, Kak 3JEKTPOIMTHI, UX KiIacCU(PUKAIMSA IO PA3IUYHBIM MPU3HAKAM.
XUMUYECKHE CBOMCTBAa KHCIOT B CBET€ TEOPUM DIIEKTPOJIUTHYECKOW nuccounanuu. OcoOeHHOCTH
B3aMMOJICHCTBYS KOHIICHTPUPOBAHHOW CEPHON U a30THOM KUCIOT ¢ MeTayiamu. OCHOBHBIC CIIOCOOBI TTOTyUeHUS
KHCJIOT.

OcHoBanus U UX cBoiicTBa. OCHOBaHUS, KaK 3JCKTPOIMUTHI, UX KIACCH(PUKALUS MO PA3IUYHBIM MPU3HAKAM.
XHWMHUYECKUE CBOMCTBA OCHOBAaHMM B CBETE€ TEOPUU DJIEKTPOJUTHUYECKOM Aucconmanuu. PasmoxeHue
HEPACTBOPUMBIX OCHOBaHUI B Bojie. OCHOBHBIE CIIOCOOBI MOTYYEHHS] OCHOBAHMIA.

Cosmn u ux cpoiicTBa. Conu kak 310eKkTpoiautsl. Conu cpeaHue, KUCIbE U OCHOBHBIE. XMMHUYECKHE CBOMCTBA
CoJIell B CBETE JEKTPOIUTHYECKON aucconnanuu. CrocoObl MOdyUYeHHUs CONeH.

I'mpponus comnent.

Oxcuabl U ux cpoiicrBa. CoseoOpasyrouie u HecosieoOpasyrouie okcuipl. OCHOBHBIE, aM(OTEpHbIE U
KHUCJIOTHBIE OKCHJIbl. 3aBUCHMOCTb XapakTepa OKCUJa OT CTENEHH OKHCIEHUs 00pa3ylollero ero Merajuia.
XUMHYECKUE CBOMCTBA OKCUAOB. [lomyueHre OKCr1oB.

JlabopaTopHslii onbIT NeS: VcnbiTanne pacTBOPOB KMCIOT HHAUKATOPAMHU.

JladopaTopHublii onbIT Ne6: BzauMoeiicTBHE METaNIOB ¢ KHCIIOTaMHU.

JladopaTopublii onbIT Ne7: BzauMoaeiicTBHE KUCIOT C OKCHIaMH METAJIJIOB.

JlabopaTopHslii onbIT Ne§: B3anMonelicTBre KUCIOT C OCHOBaHUAMM.

JladopaTopHublii onbIT Ne9: B3anMoeiicTBHE KUCIOT C COJISIMHU.

JlabopaTopuslii onbiNel10:VcnibiTaHue pacTBOPOB 1IET0YEH HHIUKATOPAMH.

JladopaTopublii onbIT Nel1:B3aumoneiicTBue 1menoden ¢ CosiMu.

JlabopaTopuslii onbiT Nel12:Pa3noxeHne HepacTBOPUMBIX OCHOBAHUH.

JlaGoparopubiii onbIT Nel3:B3auMoelicTBue coeil ¢ MeTalJIaMH.

JladopaTopHblii onbIT Nel4:B3aumoaeiictBue coneit Apyr ¢ Ipyrom.
JladopaTopHsblii onbIT NelS5:I'njposuns3 coneil pa3JIMuHOro TUIIA.
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Tema 1.6.
XumMHu4yecKue
peakuum.

Coaep:xanue yueOHOIro MaTepuaJa

Kaaccudpukanuss xumMudeckux peaknuil. Peakuuu coequHeHHs, pas3IoXKeHHs, 3aMEIIeHUss W OoOMeHa.
Karanutuueckue peakmuu. OO6patuMble U HeoOpaTHMble peakiMH. ['OMOreHHbBIE U TE€TEepPOreHHbIE PEaKIIMH.
DK30TepMUYECKUE U DHJIOTEPMUUECKHE peakiuu. TemioBoi 23 (HekT XuMUIECKUX peakiuil. TepMoXxuMuueckue
YpaBHEHHUS.

OKHUCIANTEIBbHO-BOCCTAHOBUTEIbHBIE peakuun. CterneHb OKUCIHeHHA. OKHUCICHWE €W BOCCTAHOBJICHHE.




BoccranoBurens u oOkucIuTedh. METOJ 3JIEKTPOHHOTO OayiaHca I COCTABJICHUS YPAaBHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH.

CkopocTh XMMHUYECKHX peaknuid. [loHsATHE O CKOPOCTHM XMMHUYECKUX peakluil. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHX PEAKIHA OT pasIuYHbIX (PAKTOPOB: MPUPOABI PEATUPYIOUINX BEIIECTB, HMX KOHIICHTPAIIHH,
TEMIEPATyPbl, IOBEPXHOCTU COMPUKOCHOBEHHSI U UCIIOJIb30BAHUS KaTaIlu3aTOPOB.

O0paTuMoCcTh XMMHUYECKHX peakuuii. OOpatuMple ¥ HEOOpPAaTHUMBIC PEAKIIMU. XUMHUYECKOE PABHOBECHE H
CIIOCOOBI €r0 CMEILEHUS.

JladopaTopHblii onbIT Nel6: Peakiys 3aMenieHuss MeU KeJIe30M B paCTBOPE MEAHOrO Kynopoca.
Jla6opaTopuslii onbiT Nel7: Peakuuu, uaymme ¢ oOpa3oBaHHEM OCaJiKa, ra3a WM BOJBI.

JladopaTopHublii onbIT Nel8: 3aBUCHMOCTh CKOPOCTH B3aMMOJICHCTBUSI COJISTHOM KHUCIOTHI ¢ METaUIaMH OT HUX
TIPUPOIBI.

JlabopaTopHbiii onbIT Nel9: 3aBUCUMOCTb CKOPOCTHM B3aMMOJEUCTBHUSl IIMHKA C COJISIHOM KHUCJIOTOM OT €e

KOHIICHTpAIUH.
Jla6opaTopublii onbIT Ne20: 3aBUCHMOCTh CKOpOCTH B3aumoieicTBus okcuna meau(ll) ¢ ceproit kucioTou ot
TEeMIIEpaTyphI.

Conep:xxanue yueOHOro MaTepuaJa

Metasibl. OcCOOEHHOCTH CTPOEHHUs aTOMOB U KpucCTauioB. dusznueckue cBoiicTBa MetamwioB. Kiaccudukanms
METAJIJIOB 110 Pa3IMyYHbIM NpU3HaKaM. XMMHUECKHE CBOMCTBA METAIIJIOB. DJIIEKTPOXUMUYECKUH Psi/i HANlPSKEHUS
MeTaloB. Metamnyprus.

O6mue cnocobsl nmonydyeHus MeramioB. llonarue o meramnypruu. [Tupomerannyprus, THAPOMETAIUTYPrus U
anexkTpometauryprus. CriiaBbl YepHBIE U [IBETHBIE.

Tema 1.7. i 2
Hemertayuibl. OcoOeHHOCTH CTpoeHHMs aToMoB. Hemeramnasl — mpocTble BellecTBa. 3aBUCHUMOCTb CBOWMCTB
Merasnt TaJIOTEHOB OT MX MOJOXEHHS B Nepuoaudeckoi cucreme. OKHUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOWCTBA
HEMETAILIBL. HEMETAJIJIOB OTHX MOJIOKEHUS B PSIY DJIEKTPOOTPULIATEIHHOCTH.
JlabopaTopHbIii onbIT Ne21: 3akanka v OTIYCK CTalIH.
JladopaTopHublii onbIT Ne22: O3HaKOMIICHHE CO CTPYKTYpaMH CEPOTro U 0eI0ro yyryHa.
JlaGopaTtopubiii onbIT Ne23: PacriozHaBaHue py/I Kene3a.
IIpakTnyeckoe 3ansTue Ne2: «[lonydyenue, coOupanue U pacro3HaBaHUE ra30B» 2
IIpakTuyeckoe 3ansaTue Ne3: «PemeHne sKCIeprUMEHTAIIBHBIX 3a7a9» 2-3
Pazgea 2. Oprannyeckasi Xumusi 48
Tema 2.1. Copepxxanue yuyeOHOro MmarepuaJia 2
OcHoOBHBbIE IIpeamer opranmyeckot xumum. [IpupoaHble, HCKYCCTBEHHBIE M CHHTETUYECKHE OpPraHWYECKUE BEIIECTBA.




NOHATHS
OpPraHu4YecKoi
XHMHHU U Teopus
CTPOEHUA
OpraHuYyecKux
coeIHHEeHU

CpaBHeHUE OpraHMYECKHUX BEILIECTB C HEOPraHW4YeCcKUMU. BaneHTHOCTh. XUMHUYECKOE paBHOBECUE KaK MOPSIIOK
COEIMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.

Teopusi crpoennsi opranndeckux coequnenunii A.M. bytiepoBa. OCHOBHBIE TTOJIOKEHUSI TCOPUU
XHUMHUYECKOT0 cTpoeHus. 3omepus u n3omepsl. XuMuueckue GopMyJIibl U MOAETH MOJIEKYJI B OPraHUIECKOM
XUMUH.

Knaccudguxanusi opranmyeckux emecTB. Kiaccudukanus BelIecTB 10 CTPOEHHUIO CKeJleTa M HAJIMUYHUIO
(GyHKIMOHAIBHBIX rpymil. 'omonoru u romonorus. Hayana nHomenkinatypsl [IUPAC.

Kanaccndpukanma peaknuii B opraHuveckoil xumuu. Peakuuum npucoequHeHus (TUIpUpPOBaHMS,
rajJJoreHUPOBaHUs, TUAPOTAIOTCHUPOBAHUSA, TruapaTauuu). Peakuuu  OTIIEIUIEHUS  (JCTUAPUPOBAHMS,
JIeTUAPOraJIoreHUPOBaHUs, leruaparanun). Peakunu 3amemenus. Peakiun nzomepuzaum.

JlabopaTopublii onbIT Ne24: M3roroBieHue Mozeneil MOJIEKYJl OpraHMUECKUX BEILECTB.

Tema 2.2.
Yraesoaopoasl U
UX IPUPOJHBbIEC
HCTOYHUKH

Coaep:xxanue yueOHOro MaTepuaJia

AJIKaHBI.AJIKaHbl: TOMOJIOTUYECKUN Psill, U30MEPUS U HOMEHKJIATypa aJIkaHOB. XMMHUUYECKUE CBOMCTBA AJIKAHOB
(MeraHa, 3TaHa): rOpeHUE, 3aMEIlEeHUE, Pa3JIoKEHUe, AeruapupoBaHue. lIpuMeHeHue ankaHOB Ha OCHOBE
CBOJNCTB.

AJIKeHbl. DTHJIEH, €ro MoJlydeHue (IeruAprupoBaHue 3TaHa, JenoIuMepu3anus aTuiaeHa). ['omonoruueckuii psa,
U30MEpUsl, HOMEHKJaTypa aJKeHOB. XHMHMUYECKHE CBOWMCTBAa OSTWJIEHA: TOPEHUE, KAaueCTBEHHBbIE peaKluu
(obecrBeunBaHue OPOMHOM BOJBI M MIEpMaHraHaTa Kajius), TuapaTtanus, noaumepusanus. [IpuMmenenue stuieHa
Ha OCHOBE CBONCTB.

Juennbl n kayuyku. [loHsTHEe O AMEHax Kak yriaeBOJOPOAAX C JABYMs ABOWHBIMH CBA3sIMU. CONpspKEHHBIE
JnveHbl. XuMudeckue cBoiicTBa Oytaauena 1,3 u u3omnpeHa: odeciBeunBaHue OPOMHOM BOJIBI U MOJIMMEPU3ALIUS
B Kay4dyKd. HaTypaibHbBIN U CHHTETUYECKUI KayuyKu. Pe3una.

AJkuHbl. AneruneH. XUMHYECKHE CBOMCTBa aleTHJIEHA: TropeHue, oOecuBeYrMBaHUE OpPOMHOW BOJBI,
IIPUCOEANHEHNE XJIOPOBOJOpOa U THiaparanus. [I[pumeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MexkinaccoBas
M30MEPHUSI C ANKaAUECHAMHU.

Apenbl. benszon. Xwumudeckue cBoicTBa O€H3051a: TOpEHHE, peakius 3aMelnieHus (TaJoTeHHpPOBaHUE,
HuTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHMKH YIIeBOAOPOAOB. [Ipupoanslil ra3: coctas, IPUMEHEHHNE B KAUECTBE TOILIMBA.

Hedts. Coctar u nepepadborka HedTu. [leperonka nedgtu. Hedrenpomykesr.

JlabopaTopHblii onbIT Ne25: O3HakoMIIeHHE ¢ KOJUIEKIIMEeH 00pa3lioB HePTH U IPOIYKTOB €€ nepepadoTKu.
JlaGopaTopHslii onbIT Ne26: O3HaKOMJICHHE C KOJJICKIMEH KayuyyKOB U 00pa3liaMy U3JIeIUN U3 PE3UHBL.
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Tema 2.3.
Kucaopoacoaep:x
amue
opraHuveckKue
coeIMHEeHUsA

Copnepxxanue yueOHOro MmaTepuaJia

Cnuprel. [lonyueHue sTaHosna Opo’KEHHEM IIIOKO3bI W IMIpaTalued sTuiieHa. ['MIpoKcuibHas Irpymnna Kak
¢yHkunoHanbHasd. [loHATHE O NpeenbHBIX OJHOATOMHBIX CHHMpPTaxX. XHMHYECKHE CBOMCTBA 3TaHOJA:
B3aMMO/ICIICTBHE C HATPHEM, 0Opa30BaHME MPOCTHIX U CIOXKHBIX A(PHUPOB, OKHCICHUE B anbaerui. [lpumenenue
9TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 ITOCJIEICTBUS U CBOMCTBA.

I'muuepuH Kak NpeAcTaBUTENb MHOIOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha MHOIOATOMHBIE CIIMPTHI.
IIpumeHeHune rimneprHa.

®eno. dusznueckre U XUMHUYECKHE CBoicTBa (eHona. B3auMHoe BiusHHE aTOMOB B MOJeKysle (heHoma:
B3aMMO/IEICTBHE C TUAPOKCUIOM HATpHs U a30THOM KuciaoTol. [Ipumenenue eHnosna Ha OCHOBE CBOMCTB.
Aabaeruabl. [lonstue o0 ampaerunax. AnpAeruanas rpynmna kKak (yHKnuoHaidbHas. dopmanbaerua u ero
CBOICTBA: OKUCIIEHHE B COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBJIIEHHE B COOTBETCTBYIOIIMM cniupT. [losydenune
JIBJIETUI0B OKHCIEHUEM COOTBETCTBYIOUIMX cIUPTOB. [IpuMenenune Gopmanbaernia Ha OCHOBE €ro CBOMCTB.
KapoonoBbie kuciaotbl. [lonstie o xapOOHOBBIX KHcinoTax. KapOokcuipHas rpynmna Kak (yHKIHOHAJIbHAS.
['omonornyeckuit psii HpeneiabHbIX OJHOATOMHBIX KapOOHOBBIX KHUCIOT. [lonmydeHue kapOOHOBBIX KHCIIOT
OKHCIICHHEM aJbJIerHJ0B. XUMHYECKHUE CBOWCTBA YKCYCHOM KHCJOTBI: OOIMe CBONCTBA C MHHEPaJbHBIMU
KHCJIOTaMU U peakuus drepudukanuu. [[puMeHeHne yKCyCHOM KUCIOThI Ha OCHOBE CBOMCTB. BhICIINe KUpHBIE
KHCJIOTBI Ha IPUMEPE NAIBMETUHOBOM U CTEAPUHOBOM.

Caoxnble 3pupbl 1 kupbl. [lonydeHue cinoxsbix 3¢upoB peakinuei srepudukanuu. CiaoxHble >QUpPH B
npupoJie U X 3HaueHue. [IpumeHenne cinoxHbIX 3(pUpoB HA OCHOBE CBOMCTB.

Kupsl kak cinoxssle 3¢upsl. Krnaccuduxanus xupoB. XHUMHUYECKHE CBOMCTBA JKUPOB: THIPOIU3 H
TUIPUPOBAHUE )KUJKHUX KUPOB. [IpuMeHeHNe )KUPOB HA OCHOBE CBOMCTB. MbLia.

YraeBoabl. YrieBojsl, UX KiIaccupuKanus: MOHOcCaxapuasl (TJIOK03a, GpyKTO3a), JuUcaxapujibl (caxaposa),
noJicaxapuabl (Kpaxmall U HeJTI0s03a).

['moko3a — BEIIECTBO C JBOMCTBEHHOW (YHKLIMEH — albJAeruaoCIUpT. XUMHYECKHE CBOMCTBA TJIFOKO3BI:
OKHCJICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHUE B COpPOUT, CliUpTOBOE OpoxeHue. [IpruMeHeHne rioKo3bl
Ha OCHOBE CBOWCTB.

3HaueHUE YIJIEBOJOB B JKMBOM NPUPOJE U B KHU3HM 4YenoBeKa. [loHATHME O peakuusax MOIMKOHJEHCAlUU U
TUAPOIN3a HAa IPUMEPE B3aUMOIIPEBPAIICHUI: TIIFOK03a — O — IOJINCAXapHI.

JlabopaTopHblii onbIT Ne27: PacTBopeHue rauieprHa B Bojie U B3auMoienctue ¢ rugpokcugom Meau(1l).
JlaGopaTopHsiii onbIT Ne28: CBoiicTBa YKCYCHOM KHCIOTHI 00IIME CO CBOWCTBAMH MUHEPAIBHBIX KHCIIOT.
JlaGopaTtopHbiii onbIT Ne29: /[oka3zaTenbCTBO HEMPEAEIBHOCTH KUJIKOTO KUPa.
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JladopaTopublii onbIT Ne30: B3aumoaeiicTBue ritoko3bl U caxapossl ¢ ruapokcuaoM meau(1l).
JlaGoparopublii onbIT Ne31: KauecTBeHHas peakiiys Ha KpaxMmall.

Copnepxxanue yuyeOHOro MmarepuaJia

Amunbl. [lonarue 06 amuHax. Anudarndeckue aMHHbBI, UX Kiaccu(UKaluus ¥ HOMEHKIATypa. AHMIIMH, Kak
opranudeckoe ocHoBaHue. [loxydyeHne anniaMHa u3 HUTpoOeH3oa. [IpuMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.
AMMHOKHUCJI0TbI. AMUHOKHCIIOTHI KaK JU(QYHKIHMOHATIBHbIE OPraHUYECKHE COCTUHEHUS. XMMUYECKHE CBOICTBA
AMUHOKHCIIOT: B3aUMOJICHCTBUE CO WIEIOYaMH, KUCIOTAMH U JAPYT C JIPYyrom (peakuus MOJUKOHICHCAIUH).
[TenTunHas cBA3p ¥ nonunenTuabl. [ [puMeHeHe aMMHOKNCIIOT HA OCHOBE CBOMCTB.

Beaxu. IlepBuunasi, BTOpUYHAs, TPETHYHAsE CTPYKTYphl OENKOB. XMUMHUYECKHE CBOWCTBA OEJIKOB: TOpEHHE,

Tema 2.4 JICHATYpaIysi, THAPOJIU3, IIBETHBIC peakiuu. bruonorndeckne GyHKINN OCITKOB. 10 2
Azorcogep:kammue | [losmmepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI.
opraHnyeckKue [Tnactmaccel. [lonydyeHue mosuMepoB peakuuedl MOJIMMEpPU3alUK U NOJUKOHAEHCcAuu. TepMoIaacTuuHble U
coe/IMHEeHUsI. TEpMOpEaKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.
IMosmmepsbl Bonokna, ux knaccudukanus. [lonyuenue BonokoH. OTAenbHbIE IPEICTABUTEIN XUMUYECKUX BOJIOKOH.
JladopaTopublii onbITNe32: PacTBOpeHuEe OEIKOB B BOJIE.
JladopaTopublii onbiTNe33: O6Hapyx)eHHEe OSIIKOB B MOJIOKE U MSICHOM OyJIbOHE.
JlaGopatopHubiii onbITNe34: JleHaTypauus Oenka KypuUHOrO siiilila CIIUPTOM, pPacTBOpPaMHU COJIEH TSDKEbIX
METAJIJIOB U MIPU HarpEeBaHUH.
IIpakTuyeckoe 3ansitueNed: «PemieHne HKCIEPUMEHTAIBHBIX 33/7a4 Ha WACHTU(UKAIMIO OpPraHUYEeCKHX 9 2.3
COEIMHEHUI
IpakTnyeckoe 3ansitueNe 5: «Pacno3zHaBaHue MJI1aCTMACC U BOJIOKOH» 2 2-3
CamocrositenbHas padora 47
KoncyabTanun 4
JMuddepenunpoBanHblii 3a4eT. 2
Bcero: 153

Jl11s XapakTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3yIOTCS CleAyone 0003HaUeHUS:

1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — peNpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH IO 00pa3Ily, HHCTPYKIIUH HITH MTOJT PyKOBOJCTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIHHOE BBHIIIOJIHEHUE IEATEIEHOCTH, pellieHHe IPOOIEMHBIX 3a/1a4).




3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1 TpeOoBannsi K MHHUMAJBLHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecreyeHM 0.

Peanuzanusi mnporpamMMbl  AUCHUIUIMHBL TpeOyeT Haluuus Y4eOHOro
KaOMHETa — XHUMHH.

Jlabopamopnoe o6opyoosanue:

BoiTsbkHoM  mikad; mTaTMBB A MPOOMPOK; XHUMHMYECKas IMOoCyJa:
NpoOUpPKH, CTaKaHbl, IWJIMHIPBI, KOHUYECKHE U KPYIJIOJOHHBIE KOJOBI,
CTEKJISIHHbIE MAJIOYKH, BOPOHKH; MPOOUPKOJIEpKATEIIH.

Texunueckue cpenacta ooydeHusi: KoMmproTep, mpoeKkTop, SKpaH.

3.2 UndopMaunoHHoe od0ecnevyeHune

OcHOBHBIE HCTOYHHUKH:
labpuenan O. C. Xumus.. yue6. [Tekcr]. /O. C. labpuenan, U. T.
Ocmpoymos.— 6-¢ u3a., crep..- M.: U3xa. Lentp «Axanemus»n, 2017.-272 c.: ui.
JlonoTHUTEe IbHbIE HCTOYHUKH:
06 o6pazoBanuu B Poccuiickoii @enepanmu :deaep. 3akoH ot 29.12.2012 No273-
®d3 (B pen. DenepanbHbiX 3akoHOB OT 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 Nel5-@3,01 05.05.2014Ne84-D3, ot
27.05.2014 Nel135-®3, 0104.06.2014 Ne148-D3, ¢ U3M., BHECEHHBIMHU
®enepanbHbiM 3aKOHOM OT 04.06.2014 Nel45-®3, B pea. Ot 03.07.2016. ¢ u3m. ot
19.12.2016.)

[Tpuka3z MunuctepcTBa o0pazoBanusi u Hayku PO ot 31 nekalps 2015
r.N1578 «O BHeceHun u3MeHeHH B pefiepalibHbIi TOCY 1apCTBEHHBIN
o0pa3oBaTeNIbHBIN CTAHIAPT CPEIHETO O0IIEro 00pa30BaHUs, YTBEPKACHHBIN
npukazoM MunuctepcTBa 0opazoBanus U Hayku Poccuiickoit deneparuu ot 17
Mmas 2012 r. N413».

[Tpuka3z MunuctepctBa oOpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06
yTBepKIeHUU(PeneparbHOro TroCy/IapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa
cpeaHero (IoJTHOTo) o0IIero oopa3oBaHusD».

[Tpuka3z MunucrepctBa oopazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHHH u3MeHeHud B IIpuka3 MunucrepctBa oOpa3oBaHusi U Hayku PD ot
17.05.2012 Neo 413 “O06 ytBepxkaeHuu (eaepabHOTO TOCYIAPCTBEHHOTO
00pa3oBaTEILHOIO CTaHAApTa CPeHEro (IMOJHOTO) 00111eT0 00pa3oBaHus ».

[Tucemo JlemaprameHTa TOCYJApCTBEHHOM MOJUTHUKU B cdepe MOATOTOBKHU
pabounx kaapoB u JIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexkoMeHaamu 1no OpraHu3aiuu MOJIy4YeHUs] CpeaHero ooiiero oOpa3oBaHus B
npezaesiax OCBOCHHUSI 00pa3oBaTENbHBIX MPOTrpaMM CpeIHEro NpodeccuoHaIbLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUsI C YIETOM TPeOOBaHMIA

denepadbHBIX  TOCYJAPCTBEHHBIX  0Opa30BATENbHBIX  CTAHAAPTOB U
noyiyyaemMoil  mpodecCud WM CHENHUATBLHOCTH CPEeIHEro MpodecCHOHATILHOTO
o0pa3oBaHUs.



Labpuenan O. C., Jlvicosa I'. I Xumus: KHUTA JJIs MpenojaBaTens: yueo.-
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4. KOHTPO.Ib U OIIEHKA PE3YJBTATOB OCBOEHUS YYEBHOHN
JUCHUIIVINHBI

KouTponb © oOlLleHKa pe3ylbTaToB OCBOCHHUA YYEOHOM JAMCHUTIIHMHBI
OCYILECTBIISICTCSl MPEMNOJABaTeIeM B IPOLECCE NPOBEACHUS IPAKTHUECKUX
3aHATUH, Ja0OpPaTOpHBIX paboT, TECTUPOBaHUSA, a TaKkKe B pE3yJbTare
BBIMIOJHEHUsT ~ OOydYaloIMMHUCS ~ WHAUBUAYaJbHBIX  3aJaHUi,  MPOEKTOB,
HUCCIIEI0OBaHUMH.

PesynpTarel 0OyueHHs pacKpBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHHUS U

npUOOpETEeHHBIC YMEHUSI, HAIIPABJICHHbIC HA IPUOOPETEHHE OOIINX KOMITETCHIIUA.

Pe3yabTaThl 00y4yeHus (nmpeaMeTHbIE) DopMBbI 1 METObI
Ha YPOBHE YUY€OHBIX JICHCTBUIA KOHTPOJIAA U OLCHKH
pe3yJabTaTOB 00y4YeHMSsI
BBenenue

YMeHue naBarh ONpeacsIeHUEe U ONIEpUpOBaTh BxoaHo# KOHTPOJIB

CIIEAYIOIMMU XUMUYECKUMHU ITOHATUSIMU: BEIIECTBO, (muceMeHHas paboTa)

XUMHUYECKUH QJIEMCHT, aTOM, MOJICKYJId, OTHOCUTCIIbHBIC TeKym“i/i KOHTPOJIb

aTOMHas U MOJICKYJIIpHas MacChbl, MOH, aJlJIOTPOIIHA, (YCTHLIﬁ OIPOC, MUCHMEHHBIE

M30TOIbI, XUMHUYECKAs CBSI3b, 3JIEKTPOOTPULIATEIBHOCTb,
BaJICHTHOCTbh, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAsl Macca,
MOJISIPHBIM 00BEM ra3000pa3HbIX BELIECTB, BEIIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOEHUS!, pACTBOPBHI,
NEKTPOJIAT ¥ HEDJIEKTPOJIUT, HIEKTPOJINTHYECKAS
JMCCOLMAIMsl, OKMCITUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE
U BOCCTaHOBJIEHUE, TEIUIOBON APPEKT peakiuu, CKOPOCTh
XUMHUYECKOHN peaklny, KaTalu3, XMMUYECKOe PaBHOBECHE,
yIJIEpOJHBIN cKelNeT, (yHKIMOHAIbHAs IPYIIa, U30Mepus,
TOMOJIOTHSI

3aJ]aHus)

OcHOBHBIE 32aKOHBI XUMHH
dopMyIMpOBaHKE 3aKOHOB COXPAaHEHHUSI MacChl BeIeCTB U | TeKylMii KOHTPOJIb
MTOCTOSTHCTBA COCTaBa BELECTB. (YCTHBIH OompoC, MUCEMEHHBIE
YcraHoBKa MPUYMHHO-CIIEACTBEHHOM CBA3U MEXKITY 3aJ1aHUs, TECTOBBIE 3a/aHNUS)
COJIEpKAHUEMATUX 3aKOHOB U HAITMCAHUEM XUMUYECKUX
(dbopMyI U ypaBHEHUH.
VYcraHoBKa 3BOJIIOLIMOHHON CYIIIHOCTH MEH/IEIEEBCKON U
COBPEMEHHOU (hOPMYITHUPOBOK MEPUOINIECKOTO 3aKOHA
J.1. Menneneena.
O0bsicHeHne (HU3NIECKOTO CMBICIIA CUMBOJIUKH
MEePHOINIECKONTAOIUIBI XUMIUECKUX dNieMeHToB [1. 1.
MenpeneeBa (HOMEPOB AJIEMEHTA, IEPUO/Ia, TPYIIIbI) U
YCTaHOBKA MPUYNHHO-CIIEJICTBEHHONCBSI3U MEXKIY
CTPOSHHUEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOWCTB 2JIEMEHTOB U 00pa30BaHHBIX UMH BEIIIECTB B
MIePUOIAXH TPYIITIaX.




XapakTepHucTrKa 3JIEMEHTOB MAJIBIX U OOJIBIINX TIEPUOIOB
1o uxmnonoxeuuto B [lepuoanyeckoii cucreme 1. U.
Menneneena

OcHoBHbBIE TEOpHUU XUMHUU

VYcraHoBKa 3aBUCMMOCTH CBOMCTB XUMUYECKHX BELIECTB OT
CTPOEHHS aTOMOB 00pa3yIOLIUX UX
XUMHYECKUXAJIEMEHTOB.

XapakTepucTrKa BaKHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCUTEJIBHOCTH 3TOW THUIIOJIOTHH.

OO0bscHeHre 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOEHHUS KPUCTAIIMYECKUX PELIETOK.

@opMyIMpPOBKa OCHOBHBIX MOJIO)KEHUN TEOPUU
3JIEKTPOJIUTUYECKON JUCCOLMALIMMI U XapAKTEPUCTHUKA B
CBETE ITOM TEOPUU CBOMCTBOCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUM.

@opMyIMpPOBKA OCHOBHBIX MOJIO)KEHUI TEOPUU
XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCTUHEHUN U
XapaKkTePHUCTUKA B CBETE ITOUTEOPUHU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COETMHEHUI

Texkymuii KOHTPOJIb
(YCTHBIN onpocC, MUCbMEHHbBIE
3aJlaHusl, TECTOBBIC 3aJaHus,
perieHue 3a1a4)

Ba:kHelinue BenecTBan MaTepuaJbl

XapaKTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOIYYCHHS
U IpUMEHeHus BaxHemux meramioB (IA u A rpynm,
AJIFOMUHUS, JKelle3a, a B €CTECTBEHHO-HAYYHOM IIpoduiie U
HEKOTOpPBIX d-2JIEMEHTOBH UX COETUHEHUM.
XapaKkTepuCcTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOIYYECHUS
U npuMeHeHus BaxHemux Hemetamos (VI A, VIIA,
VIA rpynm, a Takxeas3ora 1 pocdopa, yriepoaa u
KpEMHUS, BOJIOPO/Ia) M UX COECIUHEHUH.

XapaKkTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOIYUYEHUS
Y IPUMEHEHHUs BaKHEHIIINX KJIaCCOB YIJIEBOJAOPOI0B
(anKaHOB, IIMKJIOAJIKAHOB, AJIKEHOB, aJIKUHOB, ApEHOB) U UX
HauboJjee 3HaUMMbIXB HapOJHOXO3SICTBEHHOM IIaHE
IIPEICTaBUTEIIEH.

AHanornyHas XxapakTepUCTUKA BAKHEUIIINX
IIPEICTaBUTENEH JPYTHUX KIAaCCOB OPraHUUYECKUX
COEIMHEHMII: METaHOJIa U 3TAHOJA,

CJIO’KHBIX 3()UPOB, )KUPOB, MBI,
anbaeTu10B((hOpMaTbIETHA0B HAIETANIbIETHAA), KETOHOB
(azeToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTBI, 7S
€CTECTBEHHO-HAYYHOI0 MPOUIs MpeCTaBUTENEH IPYTruX
KJIACCOB KHUCJIOT), MOHOCaXapuI0B (TIFOKO3bI), JUcaxa-
puA0B (caxapo3sbl), MoMcaxapuaoB (Kpaxmana u
EJUTIOJIO3bI), aHMITMHA, aMUHOKHUCIIOT, OEIIKOB,
HCKYCCTBEHHBIX M CHHTETUYECKMXBOJIOKOH, KayuyKOB,
IJ1aCTMacc

Texkymuii KOHTPOJIb

(YCTHBIN OompoC, MUChMEHHBIE
3aJlaHusl, TECTOBLIE 3aJaHHUsl,
pelieHue 3a1a4, MPaKTHICeCKUE
3aHATHS, TOKIAIbI, pedeparsr)

XuMHYECKUN A3bIKH CHMBOJIHKA

Hcnonb3oBanue B yueOHOM U podecCHOHATbHON
NEeATEIbHOCTUXUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHue n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON WIIN
MEXIyHapOAHON HOMEHKIIaType M OTPaKEHUE COCTaBa
STHX COEIMHEHHH C TIOMOIIbIO XUMHUYECKUX (hOPMYIIL.

Texkymuii KOHTPOJIb
(YycTHBIH ompocC, MUChMEHHBIE
3a/IaHMsl, TECTOBBIE 3aIaHNSA)




OTpakeHre XUMHUYECKHUX MPOIIECCOB C MOMOIIBIO
YpPaBHEHUU XUMHYECKUX PEAKIUI

XuMHYECKHE Pe€aKI U

OOBsicHEHHE CYIIIHOCTH XUMHUYECKUX ITPOLIECCOB. Texymmii KOHTPOJIb
KnaccuukanusxuMu4eckux peakiuii o pa3inaHbIM (YCTHBIN Oompoc, MUCbMEHHBIE
IIPU3HAKaM: YHMCIIy U COCTaBYIIPOLYKTOB U PEAareHTOB, 3a/1aHMs1, TECTOBBIC 3aaHUS,
TeroBoMy 3 eKTy, HarpaBieHHIo, (aze, HATUIUIO peLICHHE 3a/a4, IPAKTHICCKUE
KaTajanu3aTopa, U3MEHEHHIO CTEIIEHEN OKUCIICHUS 3aHATHS, JOKIabl, pedeparn)

3JIEMEHTOB, 00pa3yIOLIUX BELIECTBA.

YcTaHOBKa MPU3HAKOB OOIIET0 M PA3IUYHOIO B TUIIOJIOTHHI
peaKuriiIe HEOPraHUYECKOM U OPraHUYECKON XUMUH.
Krnaccudukanus BemecTB 1 NpoueccoB ¢ TOUKH 3PEHUS
OKHCJIEHUS-BOCCTAHOBJICHHUS.

CocraBieHue ypaBHEHUN PEAKIMIAC MOMOILbIO METO/1a
3JIEKTPOHHOTO OajaHca.

OObscHEeHrEe 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PeaKuu
Y MIOJIOKEHUSI XUMUYECKOTO PABHOBECHUS OT PA3JIMYHBIX

(bakTopoB

XUMHUYECKUI IKCIIEPUMEHT

BrinosiHeHME XMMHUUYECKOTO SKCIIEPUMEHTA B TTOJTHOM Texkymuii KOHTPOJIb
COOTBETCTBUUC IIPaBUIaMHU O€30MaCHOCTH. (TpaKTUYECKHE 3aHATHU)

Ha6J'II-OI[eHI/Ie, Q)HKcaHI/IH " OIIMCAaHUC PE3YJIbTATOB
IMPOBCACHHOT O9KCIICPUMCHTA

Xumnyeckass nHpopmanus

[IpoBeneHne caMOCTOATENIBHOIO MOMCKA XUMAYECKON Texkymuii KOHTPOJIb
MH(pOPMAILUUC UCIIOJIb30BAaHUEM PA3IMUHBIX HCTOUHHKOB (noxmanel, pedeparni)
(Hay4HO-TIOYJISIPHBIXU3JAaHH, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHeTa).

Hcnonp30BaHnEe KOMITBIOTEPHBIX TEXHOJIOTHI IS
00paboTKHM Mepeiaul XMMUYEeCKON HH(pOpMaIuK U ee
MIPEJCTABICHHS B PA3IIMYHBIX popMax

Pacuetnl o xuMnueckuMpopMyJaMu YPABHEHUAM

YcraHoBKa 3aBUCUMOCTH MEXAY KaUYECTBEHHOM U Texkymuiit KOHTPOJIb
KOJIMYECTBEHHONCTOPOHAMHU XUMUYECKUX OOBEKTOB U (perieHue 3a1a4, TECTOBBIC
IIPOLECCOB. 3a/1aHHS)

Pemenue pacdeTHbIX 33724 10 XUMUYECKUM (popMysiaMm u

YPaBHEHUSIM

IIpoduibHoe ¥ NPoecCHOHATBHO 3HAYMMOECOAePKAHNE

OObscHeHNEe XUMUYECKUX SIBICHUHN, IPOUCXOASIIUX B Texymuii KOHTPOJIb
pupoie, OBITY U Ha MPOU3BOJICTBE. (YyCTHBIN ompoC, MUCEMEHHBIE
OnpeﬂeneHHe BO3MOKHOCTEH MPOTCKAHUA XUMHUYCCKUX 3a7aHMs, TECTOBBIC 3aJaHUs,
MIPEBPALLECHUH B PA3JIMUYHBIX YCIOBUSX. BBITIOJTHEHHE

CobnroeHue mpaBuil SKOJIOTUUECKH TPAMOTHOTO MHIMBH/yaJIbHOTO IPOEKTa)

MOBEICHUS B OKPYIKAIOLIEH Cpele.

OneHKa BIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKaroIen
Cpezbl Ha OPraHU3M YeJI0BeKa U JIPyTrue )KUBbIEOPTraHU3MBI.
Cobmroienue npaBui 0e30macHOro 0opamieHus ¢
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, J1a00paTOPHBIM
000pyTIOBaHUEM.

[TonroToBka pacTBOpPOB 3a/JaHHON KOHLIEHTPAIMU B OBITY U
Ha IIPOU3BOJICTBE.




Kputnueckast onieHka J0CTOBEPHOCTH XMMHUYECKON
nH(OpMaLIMHY, TOCTYNAIONIEH U3 Pa3HbIX HCTOYHUKOB

HroroBslii KOHTPOJIb(1UDDHepeHIINPOBaHHBIH 3a4eT)




MpunoxeHue

®OHJ OLEHOYHbIX CPEACTB
JUISl TPOBEACHUS TEKYIICH U MPOMEXKYTOUHOM aTTeCTalluu
10 TUCLIUIUINHE
I1/1.03 Xumus
CrnenmansaocTth 35.02.15 Knnomorus

KBanudukaims BeImyCKHUKA

Kwunosor

Kupos 2023



1. Onucanne Ha3HAYeHHsI (POH/IA OLIEHOYHBIX CPEACTB

Hacrosmmit doun onenounsix cpeactB (POC) Bxoaut B cocTtaB paboueit
nporpammbl  aucuumuinebl - [1J1.03  Xwumus u  npenHasHayeH ISl OLECHKH
IUTAHUPYEMBIX PEe3yJbTaTOB OOYyYCHHUS XapaKTepH3ymonmX (OopMUpPOBAaHUE U
OCBOEHNE KOMIIETECHIIUM.

®OC BxIIOYaeT B ce0s1 OLIEHOYHbIE MaTepPHAIIbI JJIsl IPOBEICHUS TEKYIIEH U
MIPOMEKYTOUHOM aTTECTALNH.

®OC pa3zpaboTaH Ha OCHOBaHUH:
1. ®enepalibHOTO TOCYAAPCTBEHHOTO 0OOpPa30BATENBHOIO CTAaHIAPTa CPEIHETrO
obmero o6paszoBanust ot 17.05.2012r. Ne 413 (B pen. IlpuxazoB MunoOpHayku
Poccum ot 29.12.2014 N 1645, or 31.12.2015 N 1578, ot 29.06.2017 Ne
613,ITpukazoBMunnpocsenienus Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne
712)
2. ®enepalbHOIO TOCYJApPCTBEHHOTO OOpa30BaTEIbHOIO CTaHAAPTa CPEIHEro
npodecCUOHAILHOTO o0pa3zoBaHusi Mo chnenuanbHocT 35.02.15 Kunomnorus,
YTBEPKJIEHHOTO Ipuka3oM Munoopaayku Poccun ot 07.05.2014 N 464.
3. YuebHoro mnana no cnenuainbHoctd 35.02.15 KunHosorus, yTBep»AeHHOTO
«18» anpens 2023 r. (mporokot Ne 5).

2. Leab U miianupyemMbie pe3yabTAThl 0CBOEHUSIIMCUNILINHBI:

OcBoeHue coaepkaHuss Y4ye€OHOM MUCHUIUIMHBI «XUMHS» O00ecreuynBaeT
JNOCTUKEHUE CTYJEHTAMH CIICIYIOIINX PE3YIbTATOB:

* TUYHOCMHBIX
——  YyBCTBOTOPJAOCTH W  yBWOKEHHUA K HCTOPUH U  JIOCTHIKCHUSIM
OTEYECTBCHHOWXMMHUYECKON  HAyKH,; XHMHYECKH TPAaMOTHOETOBEICHUE B
poeCcCHOHANIBHON JEATETLHOCTH W B OBITYNPH OOpalieHUH € XUMHYECKUMHU
BEI[ECTBAMHU, MaT€pUaATIaMHU UIPOIECCAMU;
——TOTOBHOCTh K MPOJIOJDKCHHIO OOpa30BaHUS M TOBBINICHUS KBaTU(UKAIMK B
n30paHHOW TpodecCUOHATBLHOM JIESITEIbBHOCTH W OOBEKTUBHOE OCO3HAHUE
POJIMXUMUYECKUX KOMIIETEHITUN B 3TOM;
——yYMEHHE HWCMOJb30BaTh JIOCTH)KCHHUS COBPEMEHHOW XUMHUYECKON HayKu
UXUMHYECKUX TEXHOJIOTUN ISl TIOBBIIICHUSICOOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
Pa3BUTHUSB BIOPAHHON MTPO(ECCHOHATIEHONAEATENBHOCTH;
*MemanpeomMenmHuIX:

e Pecynamuenoie
——HCMOJIb30BaHUE  PA3JIMYHBIX  BHUJOB  TO3HABATCIHHONACSATEIIBHOCTH U
OCHOBHBIXMHTEJUIEKTYaJIbHBIX Omepanuii (MOCTAaHOBKU 3a/auu, (GOpMYyITUPOBAHUS
TUIIOTE3, AaHajlu3a W CHUHTE3a, CpaBHEHUs, OOOOIEHUs, CHCTEeMaTU3alluH,
BBISIBJICHUSATIPUIMHHO-CIIEJICTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (DOPMYIUPOBAHUS
BBIBOJIOB) JUIA PEIIEHUS TIOCTABJICHHOW 3a7a4d, TMPUMEHEHHE OCHOBHBIX
METOIOBIO3HAHUS
(HaOmro/leHrss, HAYYHOTO DOKCIEPUMEHTA) MJISU3Y4YEHUs Pa3IMdHbIX CTOPOH
XUMHYECKUX OOBEKTOB W TPOIECCOB, CKOTOPHIMH BO3HUKAET HEOOXOIMMOCTH
CTaJIKUBAThCS B MpodecCuoHaNbHOM cdepe;



e Jlo3znasamenvhoie

——HCIOJIb30BAaHUE  PA3IMYHBIX  HCTOYHUKOB  JUIANOIYYEHUS  XUMHUYECKON
uHbOpMaIlMK, YMEHHE OIICHUTh €€JOCTOBEPHOCTh JI JOCTHKEHHUS XOPOIINX
pe3yNbTaToBB MpodecCHoHaIbHOU chepe;

* NPEOMEemHbIX.

1) cdopMupoBaHHOCTH MPENICTABICHUNA O MECT€ XUMHUHU B COBPEMEHHOW HayudyHOU
KapTUHE MHpa; TOHMMAHHE POJU XUMUU B (HOPMUPOBAHMM Kpyrozopa u
GyHKIMOHAIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEeIICHUsI MPAKTHUYEeCKUX 3a/1a4;

2) BHaJeHUE OCHOBONOJIATAIONUMU XHMHUYECKUMHU TOHSTUSIMH, TEOPHUSIMH,
3aKOHAMUHU  3aKOHOMEPHOCTSMH;,  yBEPEHHOE  IOJIb30BAaHUE  XUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOW; OCBOCHHE 3HAHUM O XMMUYECKOW COCTABIIIOLIEN
€CTECTBEHHOHAYYHON KapTUHBI MHUPA;

3) BllageHUWE OCHOBHBIMH METOJAaMH HAy4YHOrO IO3HAHMS, HCHOJIb3YEMbIMU B
XUMUU:  HAOJIOJIEHWE, ONUCaHUEe, HW3MEPEHHE, OSKCIEPUMEHT;  YMEHHUE
00pabaTbIBaTh, OOBICHATH PE3YJIbTaThl MPOBEACHHBIX ONBITOB M JIEJIaTh BBIBOJBI,
TOTOBHOCTh M CIOCOOHOCTh MPUMEHATH METOJbl MO3HAaHWUS NPH PELICHUU
MPaKTUYECKUX 3a]1ay;

4) chopMHpPOBAaHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIE OLEHKU U IPOBOAUTH
pacyeTsl 10 XUMUYECKUM (HOopMyJiaM U YPaBHEHUSIM;

5) BiasieHue npaBUJIaMu TEXHUKH 0€30IIaCHOCTH MPU UCHOJIb30BAHUU XUMUYECKUX
BEILECTB;

6) copMHpPOBaHHOCTh COOCTBEHHOM NO3MIMH IO OTHOLUIEHUI0 K XMMHUYECKOU
uHpOpMaIny, MOTy4aeMON U3 pa3HbIX UCTOUHUKOB;

7) st 00y4darImMXcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 370pPOBbsI OBJIAJCHHE
OCHOBHBIMHU JJOCTYITHBIMU METOJIAMU HAy4YHOI'O IMO3HAHMS;

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

8) s chembIX W clIaboOBUASIIMX OOYYalOIIUXCS OBJIAJICHUE MpaBUJIaMU 3aIlUCH
XUMUYECKUX (OpPMYJ C HCHOJB30BAHHEM  PENbe(PHO-TOUEUHOH CHUCTEMBI
o0o3Hauenuit JI.bpaitss.

(nn.8 BBeneH [Ipukazom MunoOpnayku Poccun ot 31.12.2015 Ne 1578)
--OBJIaJICHUE YMEHHUSIMH NPUMEHATHh TOJY4YEHHbIE 3HAHUS Ui OOBSICHEHMS
pa3zHOOOpa3HBIX XUMUYECKUX SIBJICHUN U CBOMCTB BEILLECTB, OLIEHKHU POJIM XUMUU B
pPa3BUTUU COBPEMEHHBIX TEXHOJIOTUH U MOJTYYEeHUH HOBBIX MaTepUaJOB;

—— pa3BUTHE MO3HABATEIbHBIX UHTEPECOB U MHTEIICKTYaJIbHBIX CIIOCOOHOCTEN B
OpOLECCe  CaMOCTOSITENIBHOTO  MPUOOpPETeHHs ~ XUMHUYECKUX  3HaHUM ¢
UCIIOJIb30BAaHUEM  PA3NIMYHBIX HCTOYHUKOB HMH(pOpMAIMK, B TOM YHCIE
KOMIBIOTEPHBIX;

—— BOCHUTaHUE YOEXKIEHHOCTH B TMO3UTHUBHOM pPOJIM XUMHUU B SKU3HU
COBPEMEHHOT0 00I11eCTBa, HEOOXOAUMOCTA XUMUYECKH TPAMOTHOTO OTHOILIEHUS K
CBOEMY 37I0POBBIO U OKPY’KaIOIIEH Cpee;

—— IPUMEHEHHUE MOJIYYeHHBIX 3HAHUN U YMEHHI 1J11 0€30MacHOr0 UCTOIb30BAHMS
BEILIECTB M MaTepuajoB B OBITY, CEJIIbCKOM XO3iWCTBE W Ha MPOU3BOICTBE,
pellleHus MPAaKTUYECKUX 3aJad B TOBCEIHEBHOM JKM3HHU, NpPEIyNpexICHUs
SIBJICHU, HAHOCSIIUX BPEJl 30POBBIO YEJIOBEKA U OKPYKAIOLIEH CpENeE;



OcBoeHue cojaepxaHusi y4eOHOM  JTUCHUIUIMHBI «XUMHUSD»  00ecreunBacT
dbopMHupOBaHUEe W PaA3BUTHE YHUBEPCATHHBIX YUYEOHBIX NEUCTBHA B KOHTEKCTE
MIPEEMCTBEHHOCTH ()OPMUPOBAHUS OOITUX KOMIIETSHITUH TI0 CIIEIIUATBLHOCTH.



1. 1. O6sacThL NPUMEHEHHSI KOMILJIEKTA KOHTPOJIbHO-OIEHOYHBIX CPEICTB
KonTpomnpHo-onenounsie cpenctsa (KOC) nmpenHa3HaueHsl JUist KOHTPOJIS B OIICHKH 00pa30BaTeIbHBIX JTOCTHKEHUN 00ydatonuXcs,
OCBOUBIIUX MIPOrpaMMy Y4EOHOMN TUCHUTIIMHBI XUMHUS
KOC BKITI0YAIOT KOHTPOJIBHBIC MATEPHUAIIBI IS TPOBEICHUS TEKYIIEr0 KOHTPOJISI U TPOMEXKYTOUHON arTecTanuu B popme
muddepeHIMpoBaHHOTO 3auéTa

1.11.  Oceoenue, 3nanuii ymenuit coomeemcmeyouux eudy deamenvhocmu, u oougux komnemenyuii (OK):

Pe3yabTaThl 0CBOEHUS JUCHUILINHBI, MOJIe:KALMe TPOBEPKe:

YMmenus:

Y1

HAa3bIBATb: U3YUYCHHLIC BCIICCTBA 110 ((TpHBHaHLHOﬁ)) NI Me)KﬂYHapOﬂHOﬁ HOMCHKJIATYPAM;

Y2

ONpeaACIATh: BAJICHTHOCTL U CTCIICHb OKHUCJICHUA XUMHUYCCKUX 3JICMCHTOB, THIL XHUMHUYCCKON CBSI3U B COCAUHCHUAX, 3apsaa
HOHa, MPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI, THUIL KpI/ICTaJ'IJ'II/ILIeCKOI\/’I PCHICTKH, XApPaAKTCP CPCIAbl B BOIAHBIX PACTBOpPAX,
OKHCJIWTCIIb U BOCCTAHOBHUTECIIb, HAIIPABJICHUC CMCHICHUSA PABHOBCCHA IMOA BJIIMAHUEM PA3JIMYHBIX q)aKTOpOB, HN30MCPEBI U
TOMOJIOTH, NPUHAICKHOCTH BCHICCTB K PA3HBIM KJIACCAM HCEOPTAaHHUYCCKUX U OPraHUYCCKHUX COCHHHCHHﬁ; XapaKkTep
B3aMMHOT'O BJIMAHUSA aTOMOB B MOJICKYJIaX, TUIIbL peaKquI B HeopraHHqCCKOﬁ n OpFaHHqCCKOfI XHUMHH,

Y3

XapakTepu3oBarh: S-, P-, O-ameMeHThI MO WX mNoNokeHuro B Ilepumoamueckoit cucreme J[.M. MenpeneeBa; oOuiue
XUMHYECKHE CBOWCTBA METANIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHMX M OPTraHWYEeCKUX COEAMHEHUN;
CTPOEHHUE U CBOMCTBA OpPraHMYECKUX COEIMHEHUH (YIIeBOJOPOOB, CIUPTOB, ()EHOJIOB, AJIbJIETHAOB, KETOHOB, KAPOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHCJIOT U YTJI€BOJIOB);

Y4

OOBSCHATH: 3aBUCHIMOCTh CBOMCTB XUMHUYECKOTO 3JIEMEHTa U 00pa30BaHHBIX UM BEIIECTB OT MoyiokeHus B [lepuoanueckoit
cucreme J[.MI. MenaeneeBa; 3aBUCUMOCTb CBOMCTB HEOPraHMYECKHX BEIIECTB OT HMX COCTaBa M CTPOCHHS, MPUPOILY
XUMHUYECKON CBSI3U, 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEaKIMHU OT Pa3IHyYHbIX (PaKTOPOB, pEaKIIMOHHOW CIIOCOOHOCTH
OpTraHUYCCKUX COGJII/IHGHPIIZ OT CTPOCHUA X MOJICKYJI,

Y5

BBITTOIHATE XUMHUUECKHUH SKCHICPUMCHT I10 PpacCIIO3HABaHHIO BaKHEHIIINX HCOPTraHUYCCKUX U OpPTraHUYCCKUX BCHICCTB,
MOJIYYCHHUIO KOHKPCTHBIX BCIICCTB, OTHOCAINMXCA K U3YYCHHBIM KJlacCaM COG}IHHCHHﬁ;

Y6

MMPOBOAWTD pACYCTHI MO XUMHWYCCKUM (I)OpMyJ'IaM 1 YPABHCHHUAM peaxunﬁ;

Y7

OCYIIECTBIISITh CaMOCTOSATEIbHBIA IMOMCK XUMHYECKOW HH(OpMalMM C HCIOIb30BAaHUEM PpAa3JIMYHBIX HCTOYHUKOB
(crIpaBOYHBIX, HAyYHBIX W HAYYHO-TIONMYJSPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB MHTepHeTa);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOIOTHUHU JUIsl 00pabOTKM M Nepeadyu XUMHUYECKOW MH(POPMALMK U €€ IPEACTaBICHUs B




pa3nu4HbIX hopMmax;

3HaHus:

31

pOJIb XMMHUHU B E€CTECTBO3HAHWHU, €€ CBsI3b C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, 3HAYCHHE B XU3HU COBPEMECHHOTO
00111eCTBA;

32

BAKHEUILINE XMMHUYECKUE IOHATHUSA: BEIIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, Macca aTOMOB U MOJIEKYJI, MOH,
paaMKal, aJuIOTPOIIHs, HYKJIUAbI U M30TOIbI, aTOMHBIE S-, P-, 0-OpOUTaIN, XMMHUYECKasi CBS3b, 3JIEKTPOOTPHIATEILHOCTD,
BaJICHTHOCTb, CTENEHb OKMUCICHUS, THOpuUau3anus opOuTanel, MpOoCTPAaHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJIb, MOJISIpHAs
Macca, MOJISIpHbIN 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJIEKYJIIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS], KOMIUIEKCHBIE
COCIMHEHUS, IUCIIEPCHBbIE CHUCTEMBbl, HMCTUHHBIE PACTBOPBI, AJIEKTPOJIUTUYECKAS JUCCOLMALMUS, KHCIOTHO-OCHOBHBIE
peakuuu B BOJHBIX PacTBOpAaxX, 'MIPOJIU3, OKMCIEHUE U BOCCTAHOBJICHME, DJIEKTPOJIU3, CKOPOCTh XMMHUYECKON PEaKLIMH,
MEXaHU3M PpEaKIUH, KaTallu3, TEeIUIOBOW 3(PQEKT peakIyu, dHTAIBINS, TEIUIOTa 00pa30BaHUS, SHTPOIHUS, XUMHUYECKOE
paBHOBECHE, KOHCTAHTa PABHOBECHUs, YIJIEPOAHBIN CKelleT, (yHKUUOHANbHAs TIpyMNIa, TOMOJOIUSA, CTPYKTYpHas u
POCTPAHCTBEHHAs] M30MEpHs, WHIAYKTUBHBIA W ME30MEpHBIH 3P (EeKTh, AMeKTpodui, HYKICO(PHI, OCHOBHBIC THIIBI
peakuuii B HEOPTaHUYECKOW U OPraHMYECKON XUMUH;

33

OCHOBHBIC 3aKOHBI XMMHU: 3aKOH COXPAHEHUs MAacCChl BEILIECTB, 3aKOH MOCTOSIHCTBA COCTaBa BelleCTB, [lepuoanueckuit
3akoH /.. MenneneeBa, 3akoH [ ecca, 3akoH ABOraapo;

34

OCHOBHBIE TEOPUH XMMHH; CTPOCHUS aTOMa, XUMHYECKOU CBSA3H, DJIEKTPOJIUTHYECKON AUCCOUHUALNH, KHUCIOT U OCHOBAHMM,
CTPOCHHUSI OPraHMYECKMX M HEOPraHMYECKHX COEIUHEHMH (BKIIIOYAs CTEPEOXMMHIO), XMMHUYECKYI0 KHHETUKY U
XUMHYECKYIO TEPMOANHAMUKY;

35

I(J'IaCCI/I(l)I/IKaI_II/IIO U HOMCHKJIaTYPY HCOPIraHUYCCKUX U OPraHUYICCKUX COG,[[I/IHCHI/Iﬁ;

36

IPUPOJHBIE HCTOYHHUKH YTIEBOAOPOAOB M CIIOCOOBI UX MEepepaboTKy;

37

BCIICCTBA U MAaTCpHaJIbl, IIMPOKO HUCIIOJIB3YCMBIC B IIPAKTHKE: OCHOBHBLIC MCTAJIJIBI U CIIJIABEI, Fpa(bI/IT, KBapu, MUHCPAJIbHBIC
y'I[O6pCHI/I}I, MHUHCPAJIBHBIC U OPTraHUYCCKUC KUCJIOTEI, IEJI0OYH, aMMHUaAK, yIiIeBOAOPOIbI, (I)CHOJ'I, AHWJIMH, MC€TAaHOJI, 3TaHOIJI,
OTUJICHITIMKOJIb, TJIHULCPHH, Q)OpMaIIB,ZIeFI/UI, ancrajapJacruj, alcToH, TJIOKO3a, Ccaxapo3a, Kpaxmall, KJICTUaTKa,
AMHWHOKHCIIOTHI, 6CHKI/I, HNCKYCCTBCHHBIC BOJIOKHA, KaAYUYKHU, IJIACTMACCHI, )KUPbI, MblJId 1 MOIOIIHNEC CPCACTBA

O0mme KoMIeTeHIIMH, KOTOPBIMH JT0J3KeH 001anatb Kunosor:

OK 01. [ToHrMaTh CYyIIHOCTh M COLIMATBHYIO 3HAUMMOCTh CBOEH Oyyieit mpodeccun, mposBIATh K Hel yCTOMYUBBIA HHTEPEC;

OK 02.0pranuzoBbIBaTh COOCTBEHHYIO AESITEIbHOCTD, BEIOUPATh TUIIOBBIE METO/IbI U CIOCOOBI BHIMOIHEHUSI TPO(EeCCHOHANIBHBIX 33/1a4, OLIEHUBATh MX
3¢ HEKTUBHOCTH U Ka4eCTBO;




OK 03. Ilpunumats pelieHus: B CTaHJaPTHBIX U HECTAHAAPTHBIX CUTYAllUAX U HECTH 32 HUX OTBETCTBEHHOCTb,
OK 04 Ocy1iecTBisTh MOUCK U UCIOIb30BaHUe UH(OpMALIUU, HEOOX0AUMOM 115 3 (HEKTUBHOTO BIMOIHEHUS MPOPECCUOHANBHBIX 3a/1a4,

po(hecCHOHATLHOTO M TMYHOCTHOTO PA3BUTHS;

OK 05. Mcnons3oBaTth MHGOPMAIIMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJOTHUU B MPOPECCHOHATBHON JAEATEIHLHOCTH;
OK 06. PaboTaTh B KOJIJIEKTHBE U KOMaH/e, 3PPEKTUBHO 00IIATHCS ¢ KOJUIETaMU, PyKOBOACTBOM, TOTPEOUTEISAMHY;
OK 07. bpatb Ha cebst OTBETCTBEHHOCTH 32 Pa0OTy WIEHOB KOMAaH bl (IOJYMHEHHBIX ), 32 PE3YJIbTAT BHIIOJHEHUS 3aJaHU;

OK 08. CaMoCTOSITEIBHO ONPENIETATh 3a/1a4u TPO(PECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS, 3aHUMATHCA CaMO0Opa30BaHUEM, OCO3ZHAHHO
TUTAHUPOBATh MOBBINICHUE KBATH(PUKALIUY;
OK 09. OpueHTupoBathcs B yCIOBHUSIX YaCTON CMEHBI TEXHOJIOTUN B TPO(ECCUOHATILHOM €S TEIbHOCTH;

1.12. Manuua JOTrN4eCKHX CBA3eH MEXKIAY BUIaMHU aTTeCTAalluXH, (l)OpMaMI/I H 00beKTaMHU KOHTPOJIA

Pe3yabTaThl 0CBOEHHSA
(OOBEKTHI OIICHUBAHUS )

OcHoBHbBIE MOKA3aTeJIN OllEHKH
pe3yJbTaTa U UX KPUTCPUHA

Tun 3aganus;
Ne zamanun

®opma aTTecTaluu

B pe3yabTaTe OCBOCHUSA THUCHUITIJINHDI OﬁyanHIHﬁCﬂ JOJIKCH YMETh:

Ha3bIBATh: W3YUYCHHBIE BEIIECTBA IO
«TPUBUAIBHOW» WA MEXIYHAPOIHON
HOMEHKJIaTypam;

Ilepeuncisier pa3au4HbIe
XMMHYecKHe 3JIeMeHThI U
BelllecTBa

[IpakTuyeckas pabora,
samanue 10, 20, 33, 3amanue
7,13, 16, 19, 23. 26, 29
Teopernueckue u

NpaKTHYeCKHue BONpocsI 1-
66

Texynui KOHTPOJIb: KOHTPOJIb
Ha IIPaKTUYECKOM 3aHATHH.
Texkynui KOHTPOJIb: KOHTPOJIb
Ha 7a00paTOPHOM 3aHSATHH.

omnpeaeJsATh: BAJCHTHOCTh U CTENEHb
OKHCJICHUSI XUMHYECKHUX DJIEMEHTOB,
THUTI XUMUYECKOU CBSI3U B
COEIMHEHUSX, 3apsin HOHa,
[IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
TN  KPUCTAJUIMYECKOW  PEHIETKH,
XapakTep cpeAbl B BOAHBIX PacTBOpPaX,
OKHCIIUTEb u BOCCTAaHOBUTENb,
HaIlpaBJICHUE CMELIEHUS pPaBHOBECHUS
MOJl BIUSHUEM Pa3UYHBIX (PAKTOPOB,

Ornpezenser BaIGHTHOCTh U CTENEHb
OKUCIICHHS

HaxoauT THIIBI XUMHYECKUX CBSI3ei
B COCTMHCHHUSX

[Iepeunciser cpeapl BOOHBIX
pacTBOpOB

Kaaccuduuupyer
NPUHALJIEKHOCTH BelleCTB K
Pa3HBIM KJIacCaM XUMHYECKHX

3aanue 2

TecToBoe 3amanune, 3a7adue 8
TecToBoe 3amanue 23
TecToBoe 3amanue 24
3aganue 13

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

TecToBoe 3aganue, 3aJaHHC
17,24

Texynui KOHTPOJIb: KOHTPOJIIb
Ha J1a00paTOPHOM 3aHATHH.
Texynui KOHTPOJIb:
ONEPATUBHBIM KOHTPOJIb.
Texynui KOHTPOJIb:
OIEPATUBHBIM KOHTPOJIb.
Texyui KOHTPOJIb: KOHTPOJIIb
Ha Ja0 3aHATUH,
OIEPATUBHBIN KOHTPOJIb




HN30MCPbI u T'OMOJIOT'H,
IMPUHAJJIC)KHOCTE BCHIECCTB K pPa3HbIM
Ki1acCaM HCOPTraHNYCCKUX n

OPraHu4YCCKux COG,Z[HHGHPIIZ; XapaKTep

B3aUMHOI'O  BIUSHHS  aTOMOB B
MOJIEKyJIaX,  TUIBl  peakuud B
HEOPraHW4YeCKOW M  OpraHUYECKOH
XUMUHY;

3JIEMEHTOB
Broigensier pa3iuvHbie KIacchl
HEOPraHU4eCKHUX COeIMHEeHU
Onpenessier TUII peakuii
XHMHYECKUX COeMHEHMI:
BOCCTAHOBJIEHHE, 3aMeHbI, 00MeHa

H p.

Teopernueckue Bonpocol 3-5
Teopernueckue Bonpocsr 15-
18
Teopernyeckue BONpocsl 6-
10

Texynui KOHTPOJIb: KOHTPOJIb
Ha 1a0 3aHATHH,
OTepaTUBHBIN KOHTPOJIb
Teky1uii KOHTPOJIb: KOHTPOJIb
Ha J1a0 3aHATHH,
OTIepaTUBHBIN KOHTPOJIb

XapaKTepu30BaTh:S-, P-, d-3JEeMEHTHI
Mo WX noyoxeHuwo B Ilepuoamyeckoit

XapaxkTtepusyer S-, p-, d-3J1eMeHTbI
0 UX MOJIOKEHHIO B

TectoBoe 3amanwue 5 3amaHue
2, 3amanue 19

Tekymuii KOHTPOJIb:
ONEepaTUBHBIN KOHTPOJIb.

cucreme JL.U. MeuHI[eneeBa; odmwe | ITepuoxmueckoii cucreme J.H. IMpakTuueckas pabora, Texyumii KOHTPOJIb: KOHTPOJIb
XUMITACCKHC — CBOMCTBA — MCTAILIOB, | Nfoyneeena 3ananue 20 Ha JIabopaTOpHOM U
HEMETAJZIOB,  OCHOBHBIX  KJIACCOB
HCOPIAHWYECKHX W  OPIAHHYECKHX TectoBoe 3aianue, 3aganue 21 | mMpaKTUYECKOM 3aHSITHH.
COCTMHEHNiT; CTPOGHHE H CBOWCTBA H3aaraer o01mue XxumMuieckue TecroBoe 3ananue 14, Texynui KOHTPOJIb:
OpraHMYECKUX coeqMHeHni | CBOMCTBA METAJLIOB, HEMETAJLIOB, | 3anaHue 23 OIlEpaTHUBHBIA KOHTPOJIb.
(YyrieBomopoJoB, CIHUPTOB, (EHOJIOB, | OCHOBHBIX KJIACCOB TecroBoe 3ananue 24 Texymuii KOHTPOJIb: KOHTPOJIb
albJICTH/IOB, ~KETOHOB, KapOOHOBBIX HEOPraHW4ecKux u opranndyecknx | CocraBieHHE JOTHKO- Ha 7a00paTOPHOM 3aHSATHUH.
KHCIOT,  aMHMHOB,  aMHUHOKHCJIOT W | coequuenuii JMIAKTUYECKUX CTPYKTYD, TekyIuuii KOHTPOIb:
YTJICBOJI0B); 3ananue 25, 3ananue 26 OIEPATUBHBIM KOHTPOJIb.

Knaccudumnupyer oprannueckue u TectoBoe 3amanue, 3aganue 27 | Texkynuit KOHTPOIb: KOHTPOIb

HEOpPraHUYECKHUE COETMHEHUS 110 Ha JJaDOpaTOPHOM 3aHSATHUH.

KJ1accaM Teoperuyeckne Bonpocsl 12- | Texymmii KOHTPOIIb:

14 ONEPATUBHBIA KOHTPOJIb.

JlaeT nmpuMepbl OCHOBHBIX KIIACCOB Teopernueckue Bonpocel 45- | [IpomexyTounas

OpPraHMYECKUX COEANHEHUN 55 aTTrecTanms - 3a4eT
00BSICHATL:  3aBHCHUMOCTL  CBOMCTB | OOOCHOBBIBAET 3aBUCHMOCTb 3aaHue 2 Texymuii KOHTPOJIb: KOHTPOJIb
XUMHUYECKOI0 JJIEMEHTa U | CBOMCTB XUMUYECKOTO 3JIEMEHTA OT | 3aJaHue 7 Ha 1a00paTOPHOM 3aHSATHH.
O0pa3soBaHHBIX MM  BEHIECTB  OT | ero [oJIOKEHHS

nosioxkenus B [lepuoanueckoi cucreme

CocraBicHHE KOHCIICKTA,

Texymui KOHTPOJIb: KOHTPOJIIb




J.N. Memnieneena; 3aBUCUMOCTD
CBOWCTB HEOPraHUYECKHX BELIECTB OT
UX COCTaBa M CTPOCHHS, MPHUPOIY
XMMHYECKOH  CBSI3M,  3aBUCHUMOCTb
CKOPOCTHM XHMHUYECKOH peakiuu OT
pasInYHbIX (PAKTOPOB, PEAKLUOHHOM
CIIOCOOHOCTHU OpraHUYECKUX
COEIMHEHUH OT CTPOSHMSI UX MOJIEKYJI;

H3naraer cBoiicTBa
HEOPraHNIE€CKUX BE€IIECCTB OT UX
CoCcTaBa U CTPOCHUSA

Jloka3bpIBaeT 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peaKInu OT
pa3nu4HbIX (HaKTOPOB

Ornpenenser 3aBUCUMOCTb
OpTraHU4YCCKUX COGI{I/IHGHI/If/'I oT
CTPOCHHS MX MOJICKYI

3amanue 15, 3aganue 16
CocraBiicHHE KOHCIICKTA,
3ajanue 22

3aganue 23

TeopeTnueckue BONpocsI 29-
31

Ha JJa0OpaTOPHOM 3aHSTHUHU.
Texymui KOHTPOJIb:
BHEAYIUTOpHAs
camocTosTelbHas padboTa
Tekymuii KOHTPOJIb:
BHEAYUTOpPHAs
camocTosTenbHas padboTa
Texkynui KOHTPOJIb: KOHTPOJIb
Ha JJabOpPaTOPHOM 3aHSTHUHU.
IIpome:xyTouHast
aTTrecTanms - 3a4eT

BbIINIOJIHATH XUMHYEeCKH
IKCIICPUMEHT Io pacrno3HaBaHUIO
Ba)KHEHIIINX HCOPTraHUYCCKUX n
OpTraHu4Y€CKUX BCHICCTB, IMOJYUYCHUIO

KOHKPCETHBIX BCIICCTB, OTHOCAIINUXCA K
HN3YYCHHBIM KJIacCaM CO@HHHGHHﬁ;

C OMOIIBIO XUMHUYECKUX
AKCIIEPUMEHTOB OTIPEICIIICT
KHUCJIOTBI, COJIU, OCHOBAHHUS, OCIIKH,
aJKaHbl, aMHHBI, KAy4yK, PE3UHY,
HeQTb.

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

[IpakTuyeckas padora,
3aganue 10, 20, 33

Texkynui KOHTPOJIb: KOHTPOJIb
Ha JJabOpPaTOPHOM 3aHSTHUHU.

Texymui KOHTPOJIb: KOHTPOJIIb
Ha IIPAKTUYECKOM 3aHATHUH.

NPOBOAUTH PACYEThl MO XMUMHUYECKUM
(dopMynaM U ypaBHEHUSIM peaKIHii;

BoinosiHsieT pacyeTHbIE 321244
Ha MaCCOBYIO 10JII0 PACTBOPOB
BelIeCTB, MAaCCy PACTBOPEHHOI0
BeniecTBa. Pemaer
3KCHepl/IMeHTa.]1bHI)IX 3aaad.

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

[IpakTuyeckas padora,
3aganue 10, 20, 33
IIpakTH4eckune Bonpochl 33-

Texynui KOHTPOJIb: KOHTPOIIb
Ha 7a00paTOPHOM 3aHSATHH.

Texyui KOHTPOJIb: KOHTPOJIIb
Ha MTPAKTHUYECKOM 3aHSITHH.

44 IIpome:xxyTounas
IIpakTHYeckHne BONPOCHI S6- | aTrTecTanms - 3a4eT
66
OCYLIECTBJIATH CaMOCTOSTENbHEIN | HaXOMUT U U3BIEKAET HYKHYIO Cocrasnenue nokiajia, Texymunii KOHTPOJIb:
IOUCK XHMHUYECKOH HH(pOpManuu ¢ | ua(GOpPMALMIO [0 3aJaHHON TEME B 3ajanue 18, BHEAyIUTOPHAS

HCITIOJIB30BaHHUEM Pa3INIHBIX
HUCTOYHHUKOB (CHpaBO‘-IHI:IX, HAay4YHBIX U

aIalTUPOBAHHBIX UCTOUHUKAX
pa3HoOro THIA

CocraBlieHHE KOHCIICKTA,

CaMOCTOATCIIbHAA pa60Ta




HAYYHO-TIOYJISIPHBIX U3JaHUH,
KOMITBIOTEPHBIX 0a3 aHHBIX, PECYPCOB
Wnrepuera); UCIIOJIb30BATh
KOMIIBIOTEPHBIE ~ TEXHOJOTMM  JUIA
00paboOTKM M Tepesadyd XUMHUYECKOH
UHpOpMALlUU U €€ MpPEACTaBICHUS B
pa3Iu4HbIX hopmax;

3amanue 4, 9, 15, 22, 28, 31

CocraBiieHue JIOTHKO-
TUIAKTHYECKUX CTPYKTYP,
3amanue 6, 12, 25

Texymui KOHTPOIIb:
BHEAYAUTOPHAS
caMmocTosiTenbHas pabora

Tekymuii KOHTPOJIb:
BHEAYIUTOpHAs
camocTosTenbHas padboTa

B pe3yJibTaTre 0CBOEHUsI TUCHMIIMHBI 00y4YaIOMIUIICS T0/KEH 3HATh:

poJib XMMHH B €CTeCTBO3ZHAHUH, cC
CBA3b C JpyrumMu €CTCCTBCHHBIMU
HayKaMH,  3HAa4eHHE B  JKU3HH
COBPEMEHHOT0 00IIeCTBa;

[lonnmanue 3HaYEHUE TUCIUIUIUHBI
B KU3HU U NPOPECCUOHATBHON
JesITebHOCTH

Hoxman, 3aganue 1

Texynui KOHTPOJIb:
BHEAYUTOPHAs
caMmocTosTeNnbHas pabora

BajkKHeH e XUMHYECKHEe MOHSATHS:
BEIIIECTBO, XUMUYECKUI 3JICMEHT, aTOM,
MOJICKYJIa, Macca aTOMOB M MOJICKY!I,
WOH, PaJIMKaJl, aJUIOTPOITHUS, HYKJIUBI 1
U30TOIIBI, aTOMHEIE S-, P-, d-opOuTam,
XUMHYECKast CBA3b,
3JIEKTPOOTPHIIATEIILHOCTD,
BAJICHTHOCTh, CTCTICHb OKHCIICHHUS,
rudpuan3aIms opouTaie,
POCTPAHCTBEHHOE CTPOCHUE MOJICKYJI,
MOJIb, MOJISIPHAST Macca, MOJIIPHBIT
00BeM ra3000pa3HbIX BEIIECTB,
BEIIIECTBA MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS,
KOMILIEKCHBIE COCTMHEHHS,
JICTIEPCHBIC CUCTEMbI, HICTUHHBIC
PacTBOPBI, JIEKTPOIUTHUECKAS
JICCOIMAIINS, KUCIOTHO-OCHOBHBIC

DopmMyJHpYeT OCHOBHBIE
MOHATHS, 3aKOHBI COXpaHEHUs
MAaccCHI BEIIECTBA, IOCTOSHCTBA
COCTaBa BEUIECTB B MOJIEKYJISIPHOM
CTPYKTYypE

HNmMeet npeacraBjieHue 0 aTOMHBIX
S-, p-, d-opOuTaISIX, XHMHYECKOM
CBSI3H, )JIEKTPOOTPULIATEILHOCTH,
BAJIEGHTHOCTH, CTENEHH
OKHCJICHHSl, THOpUIN3aluKn
opoOuTaJei,

BI)I)]eJIﬂeT OCHOBHBIC HJICU U
MOHATHS: MPOCTPAHCTBEHHOE
CTpOeHHe MOJIeKYJI, MOJIb,
MOJISIpHASI Macca, MOJISIPHBII

TectoBoe 3aganue, 3aganue 3
3aJaHue 2
TectoBoe 3aganue, 3agaHue 5

3amanue 7

TecToBoe 3aganue, 3agaHne 8
[IpakTuueckas padora,
3aganue 10

TectoBoe 3aganue, 3aganue 11

TecroBoe 3amanue, 3aganue 14

CocrapieHne KOHCIICKTA,
3amanune 15, 3aganue 16

Texymui KOHTPOIIb:
OIEPATUBHBIM KOHTPOJIb.

Texynui KOHTPOJIb: KOHTPOJIb
Ha JJabopaTOPHOM 3aHSTHUH.
Texynui KOHTPOJIb:
OIepaTUBHBIA KOHTPOJIb.

Texynui KOHTPOJIb: KOHTPOJIIb
Ha J1a00paTOPHOM 3aHATHH.
Texynmi KOHTPOJIb:
ONEPATUBHBIN KOHTPOJIb.
Tekymuii KOHTPOJIb: KOHTPOJIb




peaxkuuu B BOJHBIX PACTBOPAX,
THJIPOJIN3, OKHCICHUE U
BOCCTAHOBJIEHHE, MIEKTPOJIN3,
CKOpPOCTb XUMHUYECKOH peakiuu,
MEXaHU3M peaKkln, KaTaJlnu3, TEII0BOI
3¢ dexT peakluu, SHTAIBINS, TEIJI0Ta
00pa3oBaHMs, SHTPOIUS, XUMUYECKOE
paBHOBECHE, KOHCTAaHTA PABHOBECH,
YIIEPOAHBIN CKeNeT, QyHKIMOHATIbHASL
rpymIa, TOMOJIOTUsl, CTPYKTypHasi U
IIPOCTPAHCTBEHHAs U30MEPUS,
UHYKTUBHBINA 1 ME30MEPHBII
addekThl, 3neKTpodui, Hykaeodm,
OCHOBHBIE TUIIbI PEAKLIUN B
HEOPraHWYECKON U OpPraHu4eCcKOn
XUMHUU;

00beM ra3oo0pa3HbIX BelleCTB,
BEILECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOIO CTPOCHMUS,
KOMIUIEKCHBIE COCIUHEHMS,
JUCIIEPCHBIE CUCTEMBI, ICTUHHBIE
PacTBOPBI, MIEKTPOJIUTHYECKAS
Jucconuanus,

JaeT npuMepbI KUCJIOTHO-
OCHOBHBIX peakuMii B BOAHBIX
pacTBopax, ruapoJimusa,
OKHCJICHHS U BOCCTAHOBJICHHS,
3JIEKTPOJIN3a, CKOPOCTH
XHMHYECKOH peaKluy, MeXaHu3Ma
peaKnnu, KaTajln3a, TeNnJI0Boro
3¢ dexTa peakuum, IHTAILIUH,
TeNJI0Thbl 00Pa30BaHMs, JHTPOIINH,
XHMHYECKOr0 PABHOBECHS,
KOHCTAHThI PABHOBECHS,
YIJIEPOJAHOIO CKeJIeTa,
(pyHKIHMOHAIBHOM I'PYNIIbI,
TOMOJIOTMH, CTPYKTYPHOM 1
NPOCTPAHCTBEHHON U30MEpPHH,
HHAYKTHBHOI'0 U ME30MEPHOI0
3¢ ¢exra, 31eKkTpoduIa,
HYKJIe0(pHJIa, OCHOBHBIX THIIOB
peakumii B HEOPraHu4ecKou 1
OPraHMYecKoil XMMHUM;

TecrToBoe 3amanue, 3aganue 17
TecToBoe 3aanue, 3aJaHHC
21, 3aganune 23

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

Teopernueckue Bonpocsi 1-2
Teopernueckmii Bonpoc - 11

IIpakTnuyeckue Bonpocol 33-
44

Teopernueckue Bonpocsi 19-
22

IIpakTuyeckue Bonpocsl 33-
34

Teoperuyeckuni Bonpoc S

Teopernyeckue Bonpocs 19-
23

Ha IIPAKTUYECKOM 3aHATHH.
Texymui KOHTPOJIb:
OIEPATUBHBIN KOHTPOJIb.

Tekymuii KOHTPOJIb:
ONEPATUBHBIN KOHTPOJIb.
Texynui KOHTPOJIb:
BHEAYUTOPHAs
camocTosTeNbHas padboTa
Tekymuii KOHTPOJIb: KOHTPOJIb
Ha Ja00paTOPHOM 3aHSATHUH.
Texymui KOHTPOIIb:
OIEPATUBHBIM KOHTPOJIb.
Texymui KOHTPOJIb: KOHTPOJIIb
Ha JJabOpaTOpHOM 3aHSTHUH.
Texynui KOHTPOJIb:
ONEPATUBHBIM KOHTPOJIb.

OCHOBHbBIC 3aKOHBbI
COXpPAaHCHUSA MACChI

XUMHH:
BCIISCTB,

3aKOH
3aKOH

BoinosiHsier pacYE€THbIC 3aJaHUSA
HA HAXO0KJIeHHUEe OTHOCHTEIbHOM

3aganue 2

Texyui KOHTPOJIb: KOHTPOJIIb
Ha 7a00paTOPHOM 3aHSATHH.




IIOCTOSIHCTBA cocraBa BCIICCTB,
Ilepuoanueckuit 3aKOH J.H.
MenneneeBa, 3akoH I'ecca, 3akoH
ABoranpo;

MOJIQKyJIﬂpHOﬁ MacCcChbl, Ha
onpeaejeHue MAacCCOBOM 10,11
XUMHUYECCKHX IJIECMCHTOB B
CJI0KHOM BelleCTBE

IIpakTnyeckue Bonpocer 33-
44
IIpakTHYeckue BONPOCHI S56-
66

OCHOBHbIE TEOPHMH XUMHM; CTPOCHUS
aToma, XUMHYECKON CBSI3H,
AIIEKTPOJINTUUECKON JIMCCOIUAINH,
KUCIIOT W  OCHOBaHUH, CTPOCHHUA
OpPraHWYEeCKUX ©  HEOPTraHWYECKUX
COeMHEHUN (BKIIIOYasi CTEPEOXUMHUIO),
XUMUYECKYI0 KUHETUKY U XUMHUYECKYIO
TEPMOJIMHAMUKY

[IpumMeHsieT OCHOBHBIE TEOPUHU
XMMUU TIPU BBITTOJTHEHUN
71a00paTOPHBIX U MPAKTHUECKUX
pabort

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

[IpakTuueckas pabora,
3amanue 10, 20, 33

Teky1uii KOHTPOJIb: KOHTPOJIb
Ha JJa0OpaTOPHOM 3aHSATHUHU.

Texkynui KOHTPOJIb: KOHTPOJIb
Ha IIPAKTUYECKOM 3aHATHH.

KJIACCH(PUKALMIO M HOMEHKJIATYPY

Breigensier u nepeuunciser

[IpakTuueckas pabora,

Texkynui KOHTPOJIb: KOHTPOJIb

HCOPraHM4CCKUX U OPraHn4CCKHUX | HeOpraHUYEeCKUe COCTMHEHNA U 3amanue 10, 20, 3amanue 7, Ha IIPaKTUYECKOM 3aHSATHH.
COE/IMHEHHH; OpraHUYEeCKUE COCANHCHHUS 13,16,19, 23, 26, 29 Texyumii KOHTPOIIb: KOHTPOJIb
Ha 1ab0paTOpPHOM 3aHATHH.
NPHPOAHBIE MCTOYHMKHM | Pacrio3HaeT CHHTeTHYECKHe I[Mpaktuyeckas paboTa, Texyuuii KOHTPOJIb: KOHTPOJIb
YIJIEBOJIOPOJIOB M CNOCOOBI  HX | BOJOKHA H TIOJIMMEPHI, 3amanue 33 Ha MPAaKTUIECKOM 3aHSTHH.
nepepadoTKH; Pacrio3Haet cBOWCTBa TUCHIEPCHBIX | 3aj1aHue 7 Texyumii KOHTPOIIb: KOHTPOJIb
CHUCTEM , 3amanue 19 Ha 1abOpaTOpPHOM 3aHATHH.

Nwmeer npencrasnenue o
Pa3sHOBUIHOCTAX YyTr'yHA, PY.I
xKeeza

BelllecTBA W MAaTepuaJibl, IIMPOKO
HCIIO0JIb3yeMble B NpaKTHKe:
OCHOBHbIE METAJIJIbl U CILJIaBbl, Tpadur,
KBapll, = MHUHEpalbHble  yAOOpeHMUs,
MUHEpaJIbHbIE u OpraHuyecKue
KHCJIOTBI, 11EJI04H, aMMHaK,
YTIEBOIOPOABL, ¢enon, AHWINH,

[IpumeHsieT 3HaHUS O MeTaIaX U
criaBax, rpadure, KBaple,
MUHEPAIbHBIX YI00peHUsIX,
MUHEPAIbHBIX 1 OPraHUYECKHX
KHCIIOTAaX, LIEJI0YH, aMMHUAKe ,
yrieBojax, (heHoe, IIULepuHe,

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

[IpakTuyeckas padora,
3amanue 10, 20, 33

Texynui KOHTPOJIb: KOHTPOIIb
Ha 1a00paTOPHOM 3aHSATHH.

Texyui KOHTPOJIb: KOHTPOJIIb
Ha [IPAKTHUYECKOM 3aHSITHH.




MCTAaHOII, 9TaHOJI, OTUJICHIJINKOJIb,

[IIHIEPUH, (dbopmainbaeru,
aleTalIbJICTH,  aAlCTOH,  IJIF0OKO03a,
caxaposa, Kpaxmarl, KJIETYAaTKa,
AMHHOKHUCIIOTHI, OcnKH,

HCKYCCTBCHHbLIC BOJIOKHA, Kay4yKH,
IJ1aCTMaccChbl, XKHUpPbI, MblJIa U MOIOIIUC
CpCACTBA,

dhopManbaeruie, aleToHe, riIrKo3e,
caxapo3se, Kpaxmalie, KJIeT4aTK1 Ha
MIPAKTUKE

JuddepeHmpoBaHHbIN 3a4eT




2. 3ajaHud 1J19 POBEICHUS
nuddepeHIUPOBAHHOIO 3a4eTa (2 cemecTp)

TEKCT 3ATAHUA:

OBIIASA 1 HEOPTAHUYECKA S XUMMUMA:
TEOPETUYECKHUE BOIIPOCHI:

CoNo~WNE
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33.

34.
35.
36.
37.
38.

39.

40.

[atp onpeneneHue aTomy.

Jlatb onpeneneHne MOJIEKyIIE.

[Tpoctoe BemecTBo. Kakoe cTpoenre MMEIOT IPOCTHIE BellecTBa (IPUMEPHI).
OMnupudeckas u cTpykrypHasi popmysl. [IpuBectu npumepsl.

N3omeps! u romostoru. [Ipusectu npumepsl.

JlaTp onpeneneHue KOBaJIEHTHOM CBsA3U. [IpuBecTu npumepsl.

Jatb onpenenenre HOHHOM cBA3U. [IpuBecTH nmpuMepsl.

Jatp onpenenenue BOAOPOAHOM CBA3U. [IpuBecTu npumepsl.

Jatp onpenenenue metainyeckoi cBs3u. [IpuBectu npumepsl.

. Jlatp onpenenenue o u m cBsA3u. [IpuBeaure npumepsl.

. Urto Takoe BajgeHTHOCTH? [IpuMephl 371EMEHTOB € MOCTOSIHHOM BaJICHTHOCTBIO.

. Crpoenue Tabauipl Menaeneesa.

. Ctpoenue sapa.

. CtpoeHue 3J1eKTPOHHOI 000JI0YKH aTOMA.

. Oxcuppl. Knaccudukanus 1 HOMEHKIIATypa OKCHJIOB.

. T'uppokcunsl. Kiaccudukaiuys 1 HOMEHKIIATypa TUIPOKCHIOB.

. Comu. Knaccuduxaius 1 HOMEHKIIATypa COJICH.

. Kucnorer. Kiaccudukanus 1 HOMEHKIIaTypa KUCIIOT.

. Knnaccudukanus XuMuueckux peakiuu.

. O6parumbie 1 HEOOpPATUMBIE XUMUYECKHE PEAKIINH.

. CKOpOCTh XMMHUYECKOHN pEaKLUH.

. Xumuueckoe paBHoBecue. [Ipunnun Jlelllarense.

. 'anorensl: criocoObl MOTy4YeHUs], XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

. Kucnopon: cnoco6s! monmyueHusi, XAMU4YECKHE CBONCTBA, IPUMEHEHHE.

. Boztopon 1 ero coeiHEHUs: CrIocoObl MOTy4YeHHsI, XUMUYECKHE CBOUCTBA, TPUMEHEHHE.
. Cepa u ee COEIMHEHHUS: CIIOCOOBI MOTYUYEHUS, XAMUYECKHUE CBOMCTBA, TPUMEHEHHUE.

. YTJIepoJ] U €ro COeIMHEHMS: CIIOCOOBI MOTyYeHHsI, XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE.
. A30T ¥ €ro coelMHEHUs: CIIOCOObI MOTYUYEHHs], XUMUUECKHE CBOMCTBA, IPUMEHEHHE.

. lllenouHble METAIIBI : CIIOCOOBI OTYYEHUs, XHMHUUECKUE CBOICTBA, IPUMEHEHUE.

. lllennoyHO3eMeNnbHbIE METAJLIBI | CIIOCOOBI MOJyYEHHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.
. AJIFOMUHUM 1 €ro COeTUHEHUs: CIIOCOOBI OTYYEeHUs, XHMUUECKUE CBOMCTBA, IPUMEHEHHE.
. Kene3o u ero coeAMHEHU: CIIOCOOBI MTOJIyUYEHUS, XUMUYECKHE CBOMCTBA, TPUMEHEHHE.

IMNPAKTUYECKOE 3A/TAHMUE.
BrruncnuTe OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy CEpHOM KUCIIOThI, XUMUYeCcKas popMyIia
koTopoit H2SOg.
BeranrcnuTe MaccoByro J10r0 Kuciopoaa B SOs.
Kakoe konmmuecTBo BemecTBa okcuna meau (1) conepxkurcs B 120 T ero maccei?
Omnpenenute Maccy TMAPOKCUAA HATPUsI KOJTMYECTBOM BEILIECTBA 2 MOJIb.
Kakoii o6bem 3annmMaet 4 Moutb yriekucioro raza COq,
Kakyto Maccy okcuaa Kaaplus MOXKHO ITOJTYYUTh IPU TEPMHUUYECKOM paznoxxkeHnu 600 r
U3BECTHsKA, coaeprkaiero 10% npumecein?
Onpenenute MmaccoByto nouro (B %) KOH B pactBope, ecmu KOH maccoit 40 T pacTBOpeH B
BOzie Maccoi 160 r.
Kakas macca Bojbl 00pasyercs mpu B3auMoieicTBUM cepHoi kucnoThl co 100 r 10%-Horo
pacTBopa ruApOKCHIAa HATPUS?



41. Kakoe KOJIMUeCTBO TEIIOTHI BBIICIUTCS MIPU CTOpaHUU B KuciIopoje 12 T Bomoposa.
TepMoxuMHUUYECKOE ypaBHEHHE FOPEHHS BOJIOPO/IA:
2H2+ O2 — 2H20 + 571,6 xIx

42. Beruucianure Maccy 0cajka, MoJlydeHHOTo IEHCTBHEM PacTBOpa, CoJeprKallero 8r cynbgpara
memu (1), Ha pactBop, coaepskamuii 10 T rUIpOKCHIA HATPHUS.

43. Kakoit 00bEM raza (H.y.) BBIACISETCS, €CIIU K PacTBOPY, coaepxaiieMy 53 r kapooHaTa
HaTpusl, IPUWIUTH PACTBOP, cojiepxkanuidi 80 T a30THON KUCIOTHI?

44. TepmoxuMu4ecKoe ypaBHeHHE peakiuu ropeHus pochopa:4P+502—2P,05+3010 xIx.
CKOJIBKO TETUIOTHI BIZIETHUTCS Mipu cropanuu 31 r ¢ocdopa?

OPTAHUYECKASA X1MUA:

TEOPETHUYECKHUE BOIIPOCHI:

45. AnkaHbl: CIOCOOBI OTY4YEHHUs, HOMEHKIIATypa, U30MEPHsI, XUMUYECKHE CBOWCTBA,
IPUMEHEHUE.

46. ANKeHBI: CIIOCOOBI TOTY4YEHHUs, HOMEHKIIATYpa, U30MEPHsI, XHUMUYECKHE CBOWCTBA,
MPUMEHEHUE.

47. AnKuHBI: cIOCOOBI TIOJTYUYEHHS, HOMEHKJIATypa, H30MepUsl, XUMHUUECKHUE CBOICTBA,
MPUMEHEHUE.

48. OnHOATOMHBIE CIIUPTHI: CIIOCOOBI TMTOTyYeHUs, HOMEHKIIATypa, H30MEPHs, XUMHUIECKUE
CBOICTBa, MPUMEHEHUE.

49. Anperuibl ¥ KETOHBI: CIIOCOOBI OTYYCHHUsI, HOMEHKIIATYPa, H30MEpHsl, XUMUYECKHE
CBOICTBa, MPUMEHEHUE.

50. KapOoHOBBIE KUCIIOTHI: CIIOCOOBI TTOTY4YEHHUS, HOMEHKIIATYPa, H30MEPHS, XUMUYECKHE
CBOICTBa, MPUMEHEHUE.

51. Cnoxubie 3(pUpHI : CIIOCOOBI MOTyYeHHs , HOMEHKJIATypa, XAMHYECKHE CBOMCTBA,
PUMEHEHUE.

52. XKupsl, npuMeHeHHE.

53. YrneBojsl. Kinaccudukanus yriaeBozoB. CriocoObl MOTyYeHHUsS MOHOCAXapUA0B, XUMHUECKUE
CBOMCTBA, IPUMEHEHUE.

54. AMUHOKHCIIOTBI: CLIOCOOBI OJYYEeHHUs], Ha3BaHUs, XUMHUECKUE CBOICTBA.

55. benku. Ux poinb B &KHU3HU 5KUBOTO.

INPAKTUYECKOE 3AJAHUE

56. OTHOCHUTENBbHAS TUIOTHOCTh OPTAaHMYECKOTO BEIIECTBA MO BOJOPOIy paBHa 27. BemecTBo
conepxut 89% yrneponaa u 11% Bonopoaa. Onpenenure GopmyIly BeLIeCTBaA.

57. BeiBeuTe MOJIEKYJIApHYIO (hopMyITy BelecTBa, coaepxaiiero 85,7 % yrnepona u 14,3%
BosiopoJia. [ImoTHOCTE MapoB 1o Bojiopoty paBHa 21.

58. Haiinute MonekysipHyto (OpMyITy YIIIEBOIOPO/IA, MACCOBAs OIS yIiIepoa B KOTOPOM
coctaBisieT 80%, OTHOCHUTENbHAs TNIOTHOCTh BEIIECTBA [0 BOAOPOAY paBHa 15.

59. Kaxkoit 00beM (H.y.) BOJI0pOJ1a HEOOXOIUMO 3aTpaTHTh Tl ruapupoBanus 0,1 Moib
STUIEHA?

60. Onpenenute, Kakoi 00beM KHCIopoa (H.y.) 3aTpaTUTCS Ha ToJIHOE cropanue 1,12 11
MeTraHa?

61. Kakoit 00beM mporieHa (H.y.) OyAeT U3pacXof0BaH B PEAKIHH C BOJOPOJIOM, €CITH
obpa3yercs 7,15 monb npomana?

62. 6,4 r xapOuIa Kanblus pacTBOPIIIN B Bojie. Kakoit 00beM (H.y.) alleTHIIeHa IPU ATOM
BBIJICIIUTCS?

63. I'mroko3ymaccoit 50 r pactBopmiy B 100 T BoJibl. BEIYucINTE MacCOBYIO JIOIO TIFOKO3HI B
MOJYYHMBILIEMCSI pacTBOpE.

64. Beraucnure Maccy yKCyCHOW KHCIIOTHI, 3aTPauyeHHYI0 Ha PEaKIIUIO C pAaCTBOPOM THAPOKCHIIA
HaTpusa Maccoi 120 r ¢ maccoBoil noselt menoun 25%.



65. Kakoit 006em Boiopo/ia (H.y.) BBIICITUTCS MPU B3aMMOJICHCTBUH YKCYCHOW KHCIIOTHI ¢ 10 T
Marsusi, coneprkauiero 20% npumeceit?
66. Kakas macca ¢eHosITa HATPUSI MOXKET OBITH MOTy4YeHa P B3aUMOJICHCTBUH (PeHOIIa
Maccoii 4,7 r ¢ pacTBOpOM THIpOKCHIA HaTpus, cogepxaiuero 2,4 r NaOH.

IHAKET 3K3AMEHATOPA

3ananme : TeopeTrueckoe U MPaKTUYECKOE
Teopernueckue U NPaKTUUECKUE BOMPOCHI pa30MBaIOTCA HAa BapuaHThl. B kaxx10M BapuaHTe 2
TEOPETUUECKHUX U OJIUH MPAKTUYECKUI BOIIPOC.

PesyabTarsl ocBOCHUSA
(0OBEKTHI OTIICHUBAHUS )

OcCHOBHBIE MOKA3aTeJIH OIEHKH
pe3yJibTaTa H X KPUTEPUH

Tun 3aganus;
Ne 3aganns

B pe3yJibTaTte 0CBOEHHUSI TUCHMILIMHBI 00yYaIOIUICA T0JKEH YMETh:

¢  Ha3bIBATh: usydennsie | [lepeuncnser pasnuunele xumuueckue | Teopernueckue n
BCIICCTBA IIO | 3JICMEHTHBI U BELICCTBA IIpaKTUYCCKHUEC
«TPUBUATBLHOW» WIH Borpock! 1- 66
MEXKTyHapOAHOMN
HOMEHKJIaTypaM;

e  ompemeasiTh: Knaccudunupyer npuHaajie;KHOCTh Teopetnueckue
IIPUHAJIC)KHOCTh BEILECTB K | BEIIECTB K Pa3HbIM KJlaccam BONPOCHI 3-5
pasHbIM KJIacCaM | xyMUYECKHX 3JIEMEHTOB
HCOPTaHIMICCKUX M| Beigensier pasiandHbIe KIacChl Teopetnueckue
OpPTaHWYECKUX COCTUHCHHUIA, .

HEOPTaHWYECKUX COSIMHEHHIMA Bonpocs! 15-18
XapakTep B3aUMHOT'O _
e —— ATOMOB p | OTIPENENAET TUIT PEaKIIMI XMMHUYECKUX
MOJIEKYNIaX, THITB PeakInii B | COCAMHECHUN: BOCCTAaHOBICHHE, Teoperuueckue
HEOpPraHUYECKON U | 3aM€Hbl, 0OMEHa U JIp. Botpockl 6-10

OPraHU4YeCKOW XUMUH;

XapaKTepu3oBaTh:S-, p-, d-

XapaktepusyeT S-, p-, d-37eMeHThI 10

Teopetnueckue

DJIEMEHTEI o UX | X nojoxxeHuto B Ileproanueckoit Bompock 12-14
HOJIOKCHHUIO B | cucreme /1.11. Menzeneena
IIepnonnueckoin cucreme
.. Menneneena; oOmue

. W3znaraet oOuire XuMu4eckue Teopernueckue
XUMHUYECKHE CBOIiCcTBa N
METaIIoB, HemeTaiop, | CBOHCTBA METAILIOB, HEMETAIIIOB, BOMpPOCH 45-55
OCHOBHBIX KJ1accoB | OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U
HEOPraHUYECKUX U | OPraHUYECKUX COEANHEHUN
OPraHNYEeCKHX COCTMHEHUN;

e 00BSCHHATH: 3aBUCHUMOCTH | M311araer cBoWCTBa HEOPraHMYECKUX Teopernueckue
CBOWCTB ~ HEOPTraHMYECKHX | BEIIECTB OT MX COCTABA U CTPOCHUSI Bompockl 29-31
BEIIECTB OT HX COCTaBa H
CTpOEHHMS,

e MNPOBOAUTHL pacyeTsl 10 | BBINOJIHEHHE PaCUETHHIX 3a1a4 Ha [IpakTnueckue

XUMHYECKUM (QopMmysiaM U
YPaBHEHHUSAM PEAKLUi;

MacCOBYIO JIOJIFO PACTBOPOB BEIIECTB,
Maccy pacTBOPEHHOTO BEIIECTBA.

BOMpock 33-44
[IpakTrueckue




Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4.

BOIIPOCHI 56-66

B pe3yabTare 0cBOCHUS TMCHUIINHBI 00y4al0NIUIiCS 10JIKE€H 3HATh:

BaKHellIne XUMUYecKHe
MOHSITUSI: BEIIECTBO,
XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKyJia, Macca aTOMOB U
MOJIEKYJI, NOH, PajHKall,
AJTOTPOMHSL, HYKJIHUIbI U
U30TOIIbI, aATOMHBIE S-, P-, d-
opOuTanu, XuMu4eckas
CBSI3b,
3IEKTPOOTPHUIIATENEHOCTb,
BAJICHTHOCTH, CTETICHb
OKHCJICHUS, THOPHUANU3AIIHS
opOuTanei,
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII, MOJIb,
MOJIIpHAs Macca, MOJISIPHBIN
00BeM raz000pa3HbIX
BEIIECTB, KHUCIOTHO-
OCHOBHBIE peaKkluu B
BOJIHBIX PacTBOpax,
THJIPOJIN3, OKUCIICHHE U
BOCCTaHOBJICHHE,
AIIEKTPOJIH3, CKOPOCTh
XUMHUYECKON peakiu,
MEXaHU3M peaKiu,
KaTajau3, Te1oBon r3¢ ekt
PEaKIMHU, SHTAJIBITHS,
TeIi0Ta 00pa3oBaHusl,
SHTPOIUS, XUMHUECKOE
paBHOBecCHE, KOHCTaHTA
paBHOBECHSI, YTIIEPOIHBIN
cKeneT, QyHKIIMOHATbHAs
rpymnmna, roMOJIOT U,
CTPYKTYpHas U
IPOCTPaHCTBEHHAs
U30MEpHsl, UHAYKTUBHBIN U
Me30MEepHBIH 3 (HEeKTHI,
a7eKTpo I, HyKICODHI,
OCHOBHBIE THIIBI PEAKIIUH B
HEOPraHUYECKOU 1
OpPraHU4ecKON XUMHUU;

dopmyIUpyeT OCHOBHBIC TTOHSTHS,
NmMeeT npejcTaBieHde 0 aTOMHBIX S-,
p-, d-opOHTAISX, XUMHUYECKOM CBS3H,
3EKTPOOTPHUIATEIILHOCTH,
BAJICHTHOCTH, CTEIICHU OKMCIICHMS,
rudpuaM3aImy opouTaIeH,

BrinenseT OCHOBHBIE UIEU U IOHSITHUS:
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI,
MOJIb, MOJIIPHAsi Macca, MOJIIPHBIN
00beM ra3000pa3HBIX BEIICCTB

JlaeT mpuMepbl KUCIIOTHO-OCHOBHBIX
peakuuii B BOJAHBIX pacTBOpax,
TUAPOIIN3a, OKUCIICHUS U
BOCCTaHOBJICHUS, DIEKTPOJIN3A,
CKOPOCTH XMMUYECKON PEAKLIUH,
MEXaHM3Ma peakluy, KaTaJlnu3a,
TEIJIOBOT0 3¢ (heKTa peakiuu,
SHTAJIBIIMHU, TEIJIOTHl 00pa30BaHMs,
SHTPOIIUH, XUMHUYECKOI'O PABHOBECHS,
KOHCTaHTBl PaBHOBECHS, YIJIEPOIHOTO
cKkesera, QyHKIMOHAIBbHOU IPyIIIbL,
TOMOJIOTHH, CTPYKTYPHOH U
MPOCTPAHCTBEHHON U30MEPHH,
MHIYKTHUBHOI'O U ME30MEPHOTO
saddexTa, anekTpoduia, HykiIeopunia,
OCHOBHBIX THUIIOB peaklui B
HEOPraHUYECKOU U OPraHUYECKON
XMMMWY;

TeopeTnueckue
BOIPOCHI 1-2
Teopetnueckuit
Bompoc - 11
[IpakTrueckue
Bompockl 33-44
Teopetnueckue
BOMPOCHI 19-22
[IpakTueckue
Borpock 33-34
TeopeTnueckuit
BOMpoOC 5
Teopernueckue
Bompockl 19-23

OCHOBHbIC 3aKOHbI XMMHH:
3aKOH COXpaHCHHA MACChI

BEIIIECTB, 3aKOH
IIOCTOSIHCTBA cocTaBa
BEIIIECTB,

BreinosiHseT pacyeTHbIE 3a/1aHUS Ha
HAaXO0XJIEHUE OTHOCUTEIBHOMN
MOJIEKYJIAPHOU MaccChl, Ha
ONPEACIIEHUE MaCCOBOM 10U
XUMHYECKHUX 3JIEMEHTOB B CI0KHOM
BEILIECTBE

[IpakTrueckue
BOTpoCH! 33-44
[IpakTueckue
BOMPOCHI 56-66




IHAKET 3K3AMEHATOPA

3ananme : IIpomexyTounas arrectanus B popme — 3aueTa
CocraBmstoTcst OMIeTsl 10 2 BOIpoca.

Yci0Bus BLINOJTHEHUS 321aHUSA
1. Mecto (BpeMmsi) BBIIOJTHEHUS 3a/1aHUsI . 3aJaHUE BBIMOJIHACTCSA B ayJAUTOPUU
2. MakcuMaabHOE BpeMs BBITIOJHCHUS 3aJaHUSI: 90 MunyT

3. Bbl MOXeTe BOCMO/1b30BaTbCA CNPABOYHbIM MATEPUAIOM
4. TpeboBaHUs OXpaHbI TPy/a:
5. O6opynoBanue:

IIkana oueHkH 00pa3oBaTebHBIX JOCTHKEHUI (U1 BCeX 3aJaHMii)

Kpurepum ouenku:

- OIICHKA «OTIMYHOY» BBICTABJISETCS 00yJaromeMycsi, €CJid OTBET Ha BOIIPOC MOJIHBIHI,
JIOTUYHBIN, TPAMOTHO U3JI0KEH.

- OIICHKA «XOPOIIO» BBICTABIISETCS 00YYAIOIIEeMYCsl, €CIIU JOMYIICHbI He3HAUYNTEIIbHBIC
MOTPEIIHOCTH B OTBETE HA BOMPOC.

- OIICHKA «YJIOBJIETBOPUTEILHO»BBICTABIISIETCS] O0YYAIOIIEMYCs, €CJTU OTBET Ha BOTIPOC
HEJIOTWYHBIN, HE TTOJIHBI.

- OIICHKA «HEYJIOBJIETBOPUTEILHO» BBICTABIISICTCS] O0YYAIOIIEMYCs, €CITU HET OTBETa HA
MOCTaBJICHHBIN BOIPOC.
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