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Pabouyas mporpamma JUCHUIUIMHBI COCTaBJI€HA HA OCHOBAHUM:

1. denepanbHOro TOCYIApCTBEHHOTO O00pPa30BATEBHOIO CTAHAAPTA CPEIHEro
obmmero obpazoBanus ot 17.05.2012r. Ne 413 (B pen. Ilpuka3zoB MunoOpHayku
Poccun ot 29.12.2014 N 1645, or 31.12.2015 N 1578, or 29.06.2017 Ne
613,IIpuxazoBMunnpocsemienust Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne
712)

2. @®enepadbHOr0 TOCYAAPCTBEHHOIO O0pPa30BaTENIbHOIO CTaHJApPTa CPEIHETro
npodeccuoHaabHOro obpaszoBaHusi nmo crnenuanbHocTH 35.02.15 Kunonorus,
yTBepkaeHHOro npukazoM Munobpuayku Poccuu ot 07.05.2014 N 464.

3. YuebHoro miaHa no cnenuanbHoctd 35.02.15 Kunozorusi, yTBep»KIEHHOTO
«18» ampenst 2023 r.(mporokon Ne 5).

[Tporpammy pazpaboran:
KXH, nouent M.H.BTtropuna

«17» urous 2024r.
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1. MACHOPT IPOT'PAMMBI YUEBHOU JUCIHUILIUHBI «XUMUS»
1.1. O6s1acTh NPUMEHEHHUs IPOrPaMMbl Y4eOHOM JUCHUILIMHBI

[Iporpamma  yuyeOHOM  JUCUMIUIMHBI  «XHUMHS»  SBISETCS  YacThblO
o01ieo0pa3zoBaTeabHOro HUKIa oopa3zoBaTenbHOl mporpamMmbl CI1O — nporpamMmsl
MOATOTOBKHU CHEIUanucToB cpeaHero 3BeHa (npanee — [MIICC3) no crnennalbHOCTH
cpeanero npodeccruoHanbHoro oopazoanus 35.02.15 Kunosorus.

1.2. MecTo yueOHO# qrucuuminabl B ctpykrype HIICC3

VYyeOnas JTUCIUIUTMHA ABJIAETCS 06a30BoOIi JTUCHUTUTMHON
o011eo0pa3oBaTeIbHOr0 y4eOHOro LHKJIa B COOTBETCTBUUM C E€CTECTBEHHO-
Hay4YHbIM NpoduiieM npodheccuoHaIbLHOro 00pa30BaHusl.

VYyeOHast AMCUMIUIMHA OTHOCUTCA K mpeaMeTHoit obnactu @I'OC cpemgnero
oOmiero ob6pazoBaHusi «EcTecTBEHHbIE HAyKU»,I1I0 BBIOOPY U3 00sA3aTEIbHBIX
PEIMETHBIX 00JIacTeH.

YpoBenb ocBoeHHMs y4eOHOM nucuumiiuHbl B coorBercTBUM ¢ DI'OC
cpeaHero oo01ero oopa3zoBanusi 6a30BbIN.

VYyeOHast AUCHUIUIMHA «XUMHUS» ISl TPO(EeCCHOHANBHBIX 00pa30BaTEIbHBIX
opraHuzanui 06J1aJJaeT cCaMOCTOSATEIbHOCTHIO U 1IEIbHOCTHIO.

PaGouas  mporpamma  yuyeOHOM  AUCHUIUIMHBI  «XUMHUA»  HMEET
MEXIPEIMETHYIO CBS3b C 00111€00pa30BaTeIbHBIMU YY€OHBIMU AUCIUTUIMHAMM:
ouosorus, reorpadus.

N3ydenne y4eOHOW AUCHUIUIMHBI «XHMUS» 3aBEpIIAeTCS HUTOTOBOMU
aTtecranueit B popme auddepenmanpHoro 3auetaB pamkax ocsoenus [ITICC3 Ha
0a3e OCHOBHOI'O 0011IeT0 00pa30BaHUsI.

1.3.Ilnanupyemblie pe3ybTATbHI OCBOCHUS YUEOHOH AU CIUTIHHBI
OcBoeHue cofiepKaHus YICOHOW TUCIMIUIMHBI « XUMHS» 00ECIIeYnBaeT
JOCTHKEHHUE CTYJICHTaMU CIECIYIOIIUX PE3YyJIbTaTOB:

* IUYHOCHIHBIX '
—— YyBCTBOTOPJIOCTH M YBKEHUS K UCTOPUH U JJOCTHKCHUSIM
OTE€YECTBEHHONXMMHUYECKON HAYKH; XUMUUECKH TPAMOTHOCTIOBEICHUE B
npoecCHOHaTbHOM NeITETLHOCTH U B OBITYIIPH OOpAIEHUN C XUMUYECKUMHU
BEII[ECTBAMHU, MaTepUAIAMH HITPOIIECCaAMU;
——TOTOBHOCTH K MPOJIOJKCHUIO 00Pa30BaHUS U TTOBBIIIEHUS KBATH(PUKAIINN B
n30paHHOM PO ECCHOHAITBHON AEATEIHPHOCTH U 0OBEKTUBHOE OCO3HAHUE
POIUXUMHUIECKUX KOMIIETECHITUHN B ATOM;
——YMEHHE HUCIIOTh30BaTh JOCTIKEHUS COBPEMEHHON XUMHUECKOU HAyKU
UXUMHUYECKUX TEXHOJIOTHA JJI TOBBIMIEHUSICOOCTBEHHOTO HHTEIICKTYaIbHOTO
Pa3BUTHUAB BEIOpaHHON NpodeccuoHanbHONAEATENbHOCTH;
*MemanpeomMen HuixX:

e Pecynamugnvie
——HCTOJIb30BaHNE PA3INYHBIX BUOB TT03HABATEILHONICSITEIIBHOCTH U
OCHOBHBIXMHTEIIJICKTYAIBHBIX OTIepaIuii (IOCTAHOBKH 33129, ()OPMYITUPOBAHUS



TUIIOTE3, aHaJIM3a U CUHTE3a, CPAaBHEHUSI, 0000IIeHUS, CUCTeMaTU3allHH,
BBISIBICHUATIPUYNHHO-CIICICTBEHHBIX CBSA3€H, ONCKA aHAIOTOB, POPMYIUPOBAHUS
BBIBOJIOB) JUIsl pEIICHUS MTOCTABICHHOW 3a/1a4H, IPUMEHEHNE OCHOBHBIX
METOIOBIIO3HAHUS
(HaOmroeHus1, HAYyYHOT'O SKCIIEPUMEHTA) JJIAU3YUYEHHUs PA3IMYHbIX CTOPOH
XUMHAYECKUX 00BEKTOB U MPOIIECCOB, CKOTOPHIMH BO3HHUKAET HEOOXOAMMOCTh
CTaJIKUBATHCS B MPOPECCHOHANIbHOM cepe;

e [Ilo3nasamenvnole

——MUCIOJIb30BAHUE PAZIUYHBIX UICTOYHUKOB JJIATIONYYEHUS XUMUYECKON
uH(OpMaILNK, YMEHHUE OIIEHUTh €€I0CTOBEPHOCTD JIJIsl TOCTUKEHUS XOPOITUX
pe3ynabTaToBB NpodeccuoHanbHOM chepe;

* NPEOMEMHDIX

1)  chopMHUPOBAHHOCTH TMPEACTABACHHH O MECTEXMMHH B COBPEMEHHOM
HAy4YHOWKApPTUHE MHPA; TOHUMAHUE POJIUXUMHUU B (HOPMUPOBAHUU KPYrozopa u
(G YyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JJIIPENISHUs MPAKTUISCKUX 3a/1a4;

2) BIajCHHE OCHOBOIOJATAIONIUMU XHMHUYCCKUMHU TIOHSATHSIMH, TCOPHUIMHU,
3aKOHAMHUU 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHHUE
XUMHUYECKOUTEPMHUHOIOTUEN HCHUMBOJIMKOM; OCBOCHHUE 3HAHUKW O XUMHYECKOU
COCTABJIAIOIIECH €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

3) BiajeHHe OCHOBHBIMH METOJAMH HAy4YHOTOIO3HAHMS, WCIOIb3yEeMBIMU B
XUMUW:  HaOJIOJICHWE, OIMCaHHWe, W3MEpPEHHUe, OKCIEPUMEHT; yMEHHUE
0o0pabaTbeIBaTh, OOBSACHITH PE3YJITAThI MPOBEICHHBIX OINBITOB HIEIATh BHIBOIBI;
TOTOBHOCTh  HUCIIOCOOHOCTh NPUMEHATh METOJbl  TO3HAHUSANPH  PEIICHUU
MPAKTUYECKUX 3a7a4;

4) chopMHUPOBAHHOCTHYMEHUS J1aBaTh KOJIMYECTBEHHBIE OLICHKH
UIIPOBOAUTHPACUETHI IO XUMUYECKUM (DOopMysiaM WypaBHEHUSIM;
5) BJIAJICHUE npaBUIaMu TEXHUKH 0€30MmacHOCTH npu

MCTIOJIb30BAHUUXUMUICCKHXBEIIICCTB;
6) chopMHPOBAHHOCTH COOCTBCHHOW ITO3UIIMU IMOOTHOIICHHIO K XHMHUYECKOM
UHPOPMAITNH, ITOJTy9aeMOi U3 pa3HBIXHCTOYHHUKOB,

7) miis o0y4arommxcsi ¢ OTPAaHHYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBBSI OBJIaJICHUE
OCHOBHBIMU JOCTYITHBIMH METOJIJaMU HAYYHOT'O IMO3HAHMS;

(m.11. 7 BBeaeH [Ipukazom Munobpuayku Poccuu ot 31.12.2015 Ne 1578)

8) s cienblX W CIA0OBUASIIMX OOYYAIONIUXCS OBJIAJICHUE TPABHIAMH 3aIHCH
XUMHYECKUX (OpPMYT C UCIHOJIb30BaHHEM  PElbe(HO-TOYEUHON  CHUCTEMBI
o06o3nauenuit JI.bpaiins.

(1.8 BBeneH [Ipuka3zom MunoOpHayku Poccun ot 31.12.2015 Ne 1578)
--OBJIQJICHNEC YMEHHUSMU TIPUMEHSITH TIOJyYEHHbIC 3HAHUS M OOBSICHCHHS
pa3HOOOpa3HBIX XUMHUYECKUX SIBIICHUN U CBOWCTB BEIECTB, OIEHKH POJTH XUMHUH B
Pa3BUTHH COBPEMEHHBIX TEXHOJOTUH U MOTYYEHUH HOBBIX MAaTEPHAIIOB;

—— pa3BUTHE MO3HABATEIHHBIX WHTEPECOB U MHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B
MpoIecce  CaMOCTOSITENIBHOTO — MPUOOpPETeHUS  XMUMHYECKUX  3HAHUH  C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHHKOB HWH(POpMAlUM, B TOM YHCIIC
KOMITBIOTEPHBIX;



—— BOCHUTaHWE YOCKIECHHOCTH B TIO3MUTHBHOW pOJM XHMHH B JKA3HHU
COBPEMEHHOI'0 00IIECTBa, HEOOXOUMOCTH XUMUUECKU TPAMOTHOT'O OTHOIICHUS K
CBOEMY 3I0POBBIO U OKPYIKaIOIIEH Cpejie;

—— MPUMEHEHUE MOJTYYCHHBIX 3HAHUH W YMEHUHU JIJIs1 0€30MaCHOTO HUCIIONh30BAHUS
BCIIECTB M MaTepUajoB B OBITY, CEIBCKOM XO3SWCTBE W Ha TIPOU3BOJICTBE,
pelICHHS TMPAKTHYECKUX 3a]ad B IIOBCCIHEBHOW JKHM3HU, MPEIYNPEHKIACHUSI
SIBJICHUM, HAHOCSIIINX BPeJl 3/J0POBBIO UYEJIOBEKA U OKPYIKAIOIIEH Cpejie;

OcBoeHue coAepkaHWs YuyeOHOW JUCIUIUIMHBI «XUMHsS»  oOecreyrBaeT
dbopMupoBaHue W pPA3BUTHE YHHUBEPCAIbHBIX YYEOHBIX JCHCTBUM B KOHTEKCTE

MpeeMCTBCHHOCTHU q)OpMI/IpOBaHI/ISI O6H_II/IX KOMHGTGHHI/Iﬁ 110 CIICOIHaJIbHOCTH.

Buabl yHuBepcajJbHBIX Y4eOHBIX el CTBH I

O01mme KOMIETEHIIMH
(B COOTBETCTBUM C

KO.M.MyHMKdmuSHbZ e
CIIOCOOHOCTH OpraHnu30BbIBATH COTPYAHUYCCTBO

®dIroC CIO no
CIEeIMAJTBLHOCTH)

Pezynamusenvie: OK.8.CamMoCTOSTEeIHO
—— MCTIOJIb30BaHMUE PA3IMYHBIX BUIOB TIO3HABATEIILHOM OTIPEIETISTh 3a1aun
JESITETFHOCTH M OCHOBHBIX MHTEJUIEKTYAIBHBIX OTepaIuit npoeccrnoHaTbHOTO "
(moctaHoBKY 3a/1a4M, (JOPMYIUPOBAHMSI TUTIOTE3, aHAHM3A U JUYHOCTHOTO  Pa3BUTHS,
CUHTE3a, CpaBHEHMsI, 000OIIEHHS], CACTEMAaTU3allUH, BHIBIICHUS! | 3aHUMAaTbCs
MIPUYKMHHO-CIIEICTBEHHBIX CBS3€H, MONCKa aHAJIOTOB, camoo0pa3oBaHueEM,
(hopMynupoBaHUs BBIBOJOB) JIsl pELICHUS MTOCTaBICHHOMN OCO3HAaHHO  IUIAHUPOBAThH
3a/1a4uM, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS TMOBBIIIIEHUE
(HabroIeHNsI, HAYIHOTO PKCIIEPUMEHTA) JIJISl U3y4dEHUS KBTH(PUKAIIH.
Pa3IMYHBIX CTOPOH XUMHUUYECKUX 0OBEKTOB U MPOIIECCOB, C OK.3IIpuHumaTth peuieHus
KOTOPBIMH BO3HHMKAEeT HEOOXOIUMOCTh CTAIKUBATHCS B B CTaHJIapPTHBIX u
npodeccroHanbHOi chepe; HECTaHJApTHBIX

CUTYalUsX U HECTH 3a HUX

OTBETCTBEHHOCTb.
Tosnasamenvnvie: OKA4 OCyLIeCTBIIATL
—— HCIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JIJISl TIOJTYYESHUS HOUCK M WCHOJIB30BAHHUE
XUMHYECKON HHPOPMALMH, YMEHHE OLICHATD €€ JOCTOBEPHOCT | padopmaruy,
JUIS TOCTHXKEHUS XOPOIIUX Pe3ylbTaTOB B MPO(HecCHOHANBHOM HE0OX0IUMOii st
chepe; 3¢ HEKTHBHOTO

BBITIOJTHEHUS

poheCCUOHATTBHBIX

3ajad,

poheCcCUOHATEHOTO u

JIMYHOCTHOTO Pa3BHTHS.
OK.90puenruposarscs B
YCJIOBUSIX YacTOW CMEHBI

TEXHOJIOTHH B
€IMHOMBIIIJIEHHUKOB, B TOM YHCJIE C MCIIOJIL30BaHUEM POdECCHOHATBHO
COBpeMeHHf:IX MH(OPMAIIMOHHO -KOMMYHUKAIIMOHHBIX JEATETbHOCTH.
TEXHOJIOTUH; OK.6 PaboTats B

KOJUIEKTUBE U KOMaHJe,
3¢ deKTUBHO 00IAaThCS C
KOJUJIETaMH,PYKOBOJICTBOM




‘ NOTPEOUTEIIMHU.

MakcumainbHas yueOHas Harpy3ka oOydaronierocs 153 4acoB, B TOM YHUCIIE:
- 00s13aTenbHas ayIuTOpHas yueOHas Harpy3ka ooyyatomierocst 102 yacos;
- BHEAYAUTOPHAsI CaMOCTOATENIbHAs paboTa-47,

-KOHCYJIbTAIuu -4

2. COJEP)KAHUE YUYEBHOU JUCIHUILJINHBI U
TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0beM y4eOHOI TUCHHUIIIMHBI M BUAbI y4eOHO0#l padoThI

Bua yueOHo# padoThl O6bem yacos
MaxkcumanbHas yueOHasi HATPY3Ka (Bcero) 153
Oobs13aTesqbHAs AyAUTOPHAS YueOHAasi HArpy3Ka (Bcero) 102
B TOM YHCJI€: TMPAKTUYECKHUE 3aHATHSI 36
caMocTosiTeIbHas paboTa 47
KOHCYJIbTaII1 4

IIpomesicymounas ammecmayus 8 popme oughpepenyuposannozo 3auema




2.2. TemaTuueckuii njian u cogepxanue ydeonou qpucuuniaunsl [I1. 03 Xumus

E%ﬁrﬁggﬁf;’gﬁ Conepxxanue yueOHOIr0o MaTepHuaJia, NPaKTHYEeCKHe 3aHATHS. 9{2::3‘ gigggfgl;
BBenenue
Conepxxanue yueOHOro MaTepuasia
Haydanble MeTo b1 TO3HAHUSI BEIIECTB U XUMUYECKUX SIBICHUHN. POJIb SKCTIEpUMEHTA U TEOPUU B XHUMHUH.
MopenupoBanrue XUMHUYECKUX MPOIIECCOB. 3HAYEHUE XUMUU TTPH OCBOEHUH crieruanbHocteit CI1O 2 1
€CTECTBEHHOHAYYHOTO MO huUIst MPoPEeCCHOHATIBHOTO 00pa30BaHUsI.
Pa3nen 1.001mas u HeopraHuveckasi XuMmsl. 52
Coaep:kaHue y4eOHOIro MaTepuaJia
OcHoBHbIe OHATHSA XUMHUH. BemectBo. AtoM. Monekyna. XuMuueckuil aneMeHnT. Amuotponus. [Ipocteie u
Temal.l cloXHbIe BemlecTBa. KauecTBEHHBIH M KOJIMYECTBEHHBIH COCTaB BEUIECTB. XMMHUYECKHE 3HAKH U (POPMYIIbI.
OcHoBHBIC OTHOCHUTENBHBIE AaTOMHBIE U MOJIEKYJIIPHBIE Macchl. KoMuecTBO BelecTsa. 4 9
NOHATHS U OcHoBHBIE 3aKOHBI XUMUH. CTepeoxumus. 3aKOH COXPAaHEHMsSI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa
3aKOHBI. BEILIECTB MOJIEKYJISIPHOM CTPYKTYphI. 3aKOH ABOTaJpoO U CIEACTBUS U3 HETO.
PacueTHble 3a1aun HA HAXOXKACHUE OTHOCUTEIBHOW MOJIEKYJIIPHON MACChI, ONPEAEICHUE MAaCCOBOU J10JIH
XUMHUYECKUX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.
Conep:xaHnue y4eOHOT0 MaTepuaa
IMepuonuveckuii 3akon /.M. MenpgeaeeBa. Otkpeitue .M. MenneneeBsim Ileproanueckoro 3akoHa.
Tema 1.2. [Tepuoauueckuii 3akon B popmymnupoBke .M. Menneneesa.
Tepromyecknii [leproguueckast TabmuIa XUMUYECKHX DJIEMEHTOB — rpaduueckoe OTOOpa)KeHHE MEePUOJUYECKOro 3aKOHa.
39KOH W CrtpykTypa nepuoandeckoi TabauIbl:nepuoIpi(Maibie U 00blue), Tpynbl(TaaBHas U Mo0oYHast).
Tepuonyeckas Crtpoenne aroma u nepuoanyeckuii 3akon /.M. MenaesneeBa. AToM — cioxHas 4yactua. Sapo (MpoTOHBI U
cHerema HEHUTPOHBI) U JJEKTpOHHAs 000J0uka. M3oTombl. CTpoeHUE MEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJbIX 4 2
S — neprogoB. OCOOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000JI0YEK AaTOMOB DSJIEMEHTOB OOJBIINX MEPHOIOB

ssnemenToB /[I.U.
MenpeiieeBa u
CTPOEHHE aToMA.

(mepexoiHBIX 35eMeHTOB). IloHsATHE 00 opOUTaANSIX. s-, P- U d-opOuTaIH. DJIEKTPOHHbIE KOHPUTYypallui aTOMOB
XUMUYECKUX JIEMEHTOB.

CoBpeMeHHass GOpPMYIUPOBKA NMEPHOANYECKOTO 3aKOHA. 3HAUEHUE MEPUOIUUECKOr0 3aKOHA U MEPUOANYECKON
CHCTEeMBbl XUMUYeCKUX sneMeHToB J[.J. MenzaeneeBa /Ui pa3BUTUS HAyKU U MOHMMAHUS XMMUYECKON KapTHHbI

Mupa.
JlaGopaTtopuslii onbiT Nel. Moaenuposanue nocrpoenus [lepronnyeckoit TabauIbl XMMUYECKHX JIEMEHTOB.




Conepxxanue yueOHOIr0o MaTepuasia

Honnas xumuyeckasi cBsi3b. KaTHOHBI, WX 0Opa3oBaHWE M3 aTOMOB B pPe3yJbTaTe MPOIECCa OKHUCIICHHS.
AHUOHBI, UX 00pa30BaHUE U3 AaTOMOB B pe3yJibTaTe Mpollecca BOCCTaHOBICHUS. IOHHAs CBSI3b, KaK CBSI3b MEXKIY
KaTHOHAMH ¥ aHUOHAMHM 32 CUET JIEKTPOCTATUUYECKOTO NpuTskeHus. Kiiaccudukaius HOHOB: 10 COCTaBY, 3HAKY
3apssia, HATMYUIO TUIpaTHOW obOosouku. MoHHBIE KpucTamuindeckue pemieTku. CBOMCTBA BEIIECTB C MOHHBIM
THUTIOM KPUCTAJUIMYECKOU PEIISTKH.

KoBanenTHasi xuMu4yeckasi cBsi3b. MexaHu3M 00pa3oBaHHs KOBAJEHTHOUW CBsS3M (OOMEHHBI W JOHOPHO-
aKIIETITOPHBIN). DIIEKTpOOTpUIIaTeIbHOCTh. KoBasieHTHas moJisipHasi M HemoJsipHasi cBsi3u. CBONCTBA BEIIECTB C
MOJIEKYJIIPHBIMU U @TOMHBIMH KPUCTALTUYECKAMHU PEIICTKAMH.

g?;::::l;e MeTaﬂnnquKasi cBsI3b. Meramideckas KPUCTANIMYECKAs PEIIETKA M META/LTHYeCKas XHMHYECKas CBS3b. | 1o
BelecTBa ®dusnvecKue CBONCTBA METAJLIOB.
ArperaTHble COCTOSIHUSI BellleCTB M BOJAOPOAHAs CBA3b. [Bepjaoe, XKUIKOE M Ta3000pa3HOE COCTOSHUSA
BemecTB. [lepexo BemecTBa U3 OJTHOTO arperaTHOTO COCTOSIHUS B ipyroe. BogopoaHas cBsi3b.
Yucreie BemecTBa U cmecH. [lonsaTue o cmecu BemiecTB. ' oMOTeHHbIE U TeTeporeHHsle cMecu. CocTaB cMeceil:
o0BbeMHas 1 MaccoBasi J10JM KOMIIOHEHTOB CMECH, MacCoBasi 10JIsI IPUMECEH.
Jucnepcubie cucrembl. [lonstne o npucnepcHoit cucteme. JlucmepcHass ¢aza W AWCIEPCHas cpena.
Knaccudukanus aucnepcHsix cucreM. [loHsTHE 0 KOJUIOMIHBIX CHCTEMAX.
JladopaTopHblii onbIT Ne2. [IpurotoBiieHHe cycrieH3un KapOoHaTa KaJIbIUs B BOJIE.
JlaGoparopubiii onbIT Ne3. [lonydyeHue 3MyJIbCMM MOTOPHOTO MacJa.
JlaGopaTropHbiii onbIT Ne4. O3HaKOMJIEHHUE CO CBOMCTBAMHU JIUCTIEPCHBIX CUCTEM.
Conepxanue yueOHOro MaTepuaJia
Boma. PactBopsl. PacrBopenme. Boja kak pactBoputenb. PacTtBopumocTh BemiecTB. HackienHsle,
HEHACBIIIEHHBIE U MEPECHIIEHHbIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, )KUAKOCTEN U TBEPIBIX TEJ
Tema 1.4. Bona. OT pa3iINyYHBIX (PaKTOPOB.
PacrBopbi. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA. 4
DJIEKTPOJMTHYECKAS AUCCOUMUANMSA. DJIEKTPOJIUTHl M HEINEKTPOJUTHI. DIEKTPOJIUTAYECKAS AUCCOLIMAIIUS.
DJICKTpOHMTH MexaHu3Mbl  3NEKTPOJUTUYECKONW AMCCOLMALIMM BEIIECTB C PA3JIMYHBIM THUIIOM XUMHUYECKOM CBS3H.
Kas econuanus I'mapatupoBaHHblE W HETUAPATUPOBAHHBIE HMOHBL. CTENMEHb 3JIEKTPOJMTHUECKOW auccounanuu. CuibHbBIE U
cinabbie AMeKTpouThl. OCHOBHBIC TIOJIOKEHHUS TEOPUH JEKTPOIUTHUECKON nucconnanuu. KucioTel, ocHOBaHUs
U COJIM KakK 3JIEKTPOJIUTHI.
IIpakTuueckoe 3ansiTue Nel:«lIpurotosnenue pacTBopa 3aJaHHON KOHIICHTPALIUN 2




Tema 1.5.
Knaccudpuxaums
HEOPraHMYeCcKHX
coeIMHEHHH U UX
CBOIiCTBA.

Conepxxanue yueOHOIr0o MaTepuasia

Kucaorel u ux cBoiictBa. KuClIOTBI, Kak 3JIEKTPOJUTHI, MX KIAaCCH(PUKALMSA IO Pa3IMYHBIM MPU3HAKAM.
XUMHYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPUM DIICKTPOIUTHYECKON nuccormanuu. OcoOeHHOCTH
B3aMMOJICHCTBUS KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KHUCJIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI TTOTYYCHHS
KHCJIOT.

OcHoBanust U ux cBoiicTBa. OCHOBaHMS, KaK dJICKTPOJIUTHI, UX KIACCU(PHUKAIIMA 1O Pa3TUYHBIM MPU3HAKAM.
XWUMUYECKHME CBOMCTBA OCHOBAHMM B CBET€ TEOPUM DJIEKTPOJIUTHUYECKOM JHCCOLManuu. PasnoxkeHune
HEpAacTBOPUMBIX OCHOBaHMM B Bojie. OCHOBHBIE CIIOCOOBI MOTYYEHHS] OCHOBAHHMIA.

Coau u ux cBoiicrBa. Conu Kak 31eKTposuThl. CoNMM CpeHHue, KUCIbIE U OCHOBHBIC. XMUMHYECKHE CBOHMCTBA
COJIEH B CBETE DIIEKTPOUTHUECKOU muccormaiui. CrocoObl MOTyIeHHS COJICH.

I'mpponus coneil.

Oxcuasl 1 ux cBoiictBa. ConeoOpasyronue u HecosneoOpasyromue okcuabl. OcHOBHBIE, aM(pOTEpHBIC H
KHCIIOTHBIE OKCHJBI. 3aBUCHMOCTb XapakTepa OKCHAA OT CTENEHH OKHCIEHHUs oOpa3ylollero ero Merasia.
XUMHUYECKUE CBOMCTBA OKCUAOB. [lomydeHrne okcuaoB.

JlaGopaTropHbiii onbIT NeS: VcnibiTaHuEe paCTBOPOB KUCIOT MHIMKATOPAMHU.

JlaGopaTtopHbiii onbIT Ne6: B3anMoielicTBMEe METAIOB C KUCIOTAMU.

JlaGopaTropHbiii onbIT Ne7: B3aumoeiicTBHE KUCIOT C OKCUJIaMH METaJIJIOB.

JlaGoparopubiii onbIT Ne§: B3aumoielicTBHE KUCIOT C OCHOBAaHUSIMHU.

JlaGopaTropHbiii onbIT Ne9: B3anmo1eiicTBUE KUCIOT C COJISIMHU.

JlaGoparopubiii onbiNe10:VcribiTaHre pacTBOPOB IEIOYEH HHIUKATOPAMHU.

JladopaTopHbiii onbIT Nell:B3aumozeiicTBre mienoyeit ¢ coasiMu.

JlaGopaTropubiii onbIT Nel2:Pa3oxxeHue HepaCTBOPUMbBIX OCHOBAHMIA.

JlaGoparopubiii onbIT Nel3:B3aumoaeiicTBre cosielt ¢ MeTaiaMH.

JladopaTopHbiii onbIT Nel4:B3aumoielicTBre coseil Ipyr ¢ IpyroM.
JlabopaTopHblii onbIT NelS:I'naponus conei pa3inyHOro TUMa.
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Tema 1.6.
XuMH4ecKmne
peakumu.

Conepxanue yueOHOro MaTepuasia

Kanaccudukanuss xumudeckux peakumii. Peakiuum coeauHeHHs, pas3loKEHHUs, 3aMelleHuss U oOMeHa.
Karanutnueckue peakiuu. OOpaTuMble W HeoOpaTHMble peakiuu. ['OMOTEHHBIE W TE€TEPOTeHHBIE PEaKIIHH.
DK30TepMUYECKHE U DHIO0TepMUYECKHe peakuu. TemnoBoil 3pheKT XUMUIECKHX peakiuid. TepMoXuMHuiecKkue
ypaBHEHHSI.

OKHUCJINTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb okxucieHus. OKHCIEHWE U BOCCTAHOBIICHHE.




BoccranoButens u okucnurenab. MeToJ 37€KTpOHHOro OanaHca Jjsi COCTaBJICHUSI YPaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLIUH.

Cxopoctb xumMuYeckux peaknuid. [loHATHE O CKOPOCTM XMMHYECKMX pEaKLIHUWd. 3aBUCHUMOCTb CKOPOCTH
XHUMUYECKUX PEAKIUi OT pPa3IMYHbIX (PaKTOPOB: NPUPOABI PEAruPyIOIIUX BEHIECTB, MX KOHIEHTPAIIHH,
TEMIEPATYPhI, TOBEPXHOCTU COMPUKOCHOBEHMS U UCIIOJIb30BaHUS KaTaJu3aTOPOB.

O0paTuMocTh XMMHMYecKHX peakumii. OOpaTumble U HeOoOpaTUMble peakuu. XUMHUYECKOE paBHOBECUE U
CIOCOOBI €ro CMEIEHUSI.

JlabopaTopHblii onbIT Nel16: Peakius 3amenieHns Meu ene30M B pacTBOPE MEAHOTO Kylopoca.
JladopaTopublii onbIT Nel7: Peakiiuu, uaymiue ¢ o0pa3oBaHUeM 0CaJIKa, Ta3a WA BOIBI.

JladopaTopHbiii onbIT Nel8: 3aBUCHMOCTh CKOPOCTH B3aUMOJCHCTBHUS COJISTHOW KHCJIOTHI C METAJIAaMHU OT HUX
MIPUPO/IBL.

JladopaTopubiii onbIT Nel9: 3aBHCMMOCTh CKOPOCTH B3aUMOJICHCTBHS IIMHKA C COJISTHOM KHCJIOTOM OT €e

KOHIICHTpAIIHH.
JladopaTopHblii onbIT Ne2(0: 3aBUCHUMOCTb CKOPOCTH B3auMoeicTBus okcuaa meau(1l) ¢ cepHoit KkucimoToi ot
TeMIepaTyphl.

Conep:xaHue y4eOHOT0 MaTepuaa

Metamabl. OcCOOCHHOCTH CTPOCHHSI aTOMOB M KpucTauioB. dusmdeckue cBoicTBa MeTawioB. Kinaccuduxarms
METaJJIOB MO Pa3IUYHbIM IpHU3HAKaM. XUMHUYECKHUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUECKHUM Pl HAIIPSHKCHUS
MeTaioB. Mertamnyprus.

O6mue cnocoObl mosydeHus: mMetaiioB. llonarue o meramnypruu. [lupomeranayprus, THAPOMETAIITYPIUs U
anekrpomeTautyprusi. CIijiaBbel YepHbIE U [BETHBIE.

Tema 1.7. y 2
Hemerannbl. OcoGeHHOCTH CTpoeHusi aroMoB. Hemeramibl — mpocTble BellecTBa. 3aBUCUMOCTb CBOICTB
Meranawt n rajloreHoB OT MX IOJIOXKEHUs B mepuoiuyeckoil cucreme. OKUCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA
HEMETJLIBL. HEMETAJJIOB OTHX IOJIOKEHUS B PSAY NEKTPOOTPULIATEIbHOCTH.
JladopaTopHbiii onbIT Ne21: 3akanka v OTIYCK CTajM.
JlaGopaTopHblii onbIT Ne22: O3HaKOMIIEHHE CO CTPYKTYpaMH Ceporo U 0esloro 4yryHa.
JlabopaTopHblii onbIT Ne23: Pacnio3HaBaHue pyz xkelesa.
IIpakTuuyeckoe 3ansitue Ne2: «[losyuenue, cobupanue 1 pacro3HaBaHUE ra30B» 2
IIpakTnueckoe 3ansaTHe Ne3: «PelieHne 3KCIepUMEHTANIBHBIX 3a7a4» 2-3
Pa3nen 2. Opranuyeckasi XuMust 48
Tema 2.1. Coaepikanue y4eOHOIro MaTepuaia 2
OcHoBHBIC IIpenmer opranmveckoii xummuu. IIpupojHbIe, NCKYCCTBEHHBIE U CHHTETHYECKHE OPraHUYECKHE BEILECTBA.




MOHSATHUS
OpPraHN4ecKoi
XUMMHU U TEOPHUs
CTPOeHUs
OPraHMYecKUuxX
coelMHeHu

CpaBHEeHHE OPraHNYECKUX BELIECTB C HEOpPraHMUYeCKUMU. BajgeHTHOCTh. XMMHUYECKOE PaBHOBECHE KaK MOPSI0K
COCIMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJIECHTHOCTH.

Teopusi crpoenust oprannyecknx coequHenuii A.M. ByriiepoBa. OCHOBHBIE N10JIOKEHUS TEOPUU
XUMHUECKOTo cTpoeHus. 3omepust u nzomepsl. XuMudeckue GopMyIibl U MOJENIN MOJIEKYJ B OPraHUYECKOU
XUMUHU.

Kanaccndukanus opranmyeckux BemecTB. Knaccudukanus BelIECTB M0 CTPOCHUIO CKEJIETa U HAIUYHUIO
(¢yHKIIMOHANBHBIX Tpynil. 'omosnoru u romosorus. Hauana nomenknarypsl [IUPAC.

Kanaccudukanuss peaxkumii B opranmyeckoii xumum. Peaknum npucoeauHeHus (THIpUPOBaHUS,
TaJIOTEHUPOBAHUS, TUAPOTAJOTCHUPOBAHUS, TuAparanuu). Peaknuum  oTwmieruieHus  (JeruapupoOBaHMUs,
JeTUpOraloreHUPOBaHus, AeruapaTaiun). Peakuun 3amenienus. Peakuun nsomepusaum.

JlabopaTopHblii onbIT Ne24: V3roToBiieHne MoJieneil MOJIEKyJl OpraHUYeCKUX BEIECTB.

Tema 2.2.
YriaeBogopoanbl u
UX PUPOJIHBbIE
HCTOYHHKH

Coaep:kaHue y4eOHOIro MaTepuaJia

AJKaHbl. AJTKQaHBI: TOMOJIOTUYECKUH PSifl, U30MEPUSI U HOMEHKJIaTypa aJIkaHOB. XMUMHUYECKHE CBOMCTBA aJIKaHOB
(MeTaHa, 3TaHa): TOpPeHHE, 3aMElICHHE, pa3loKeHue, AeruapupoBaHue. llpuMeHeHue alkaHOB Ha OCHOBE
CBOICTB.

AJIKeHbI. DTUJIEH, €T0 TIoJIydeHue (IeTuApupOBaHUE dTaHa, ACTIOTMMEPHU3aus dTuiieHa). [ oMomoruaeckuii psi,
M30MepHs, HOMEHKIATypa aJKeHOB. XHMHYECKHE CBOMCTBAa JTUJICHA: TOPEHHE, KAaueCTBEHHBbIC peaKluu
(oGecrBeurBanre OPOMHOI BOJIBI M IIEpMaHraHarta Kajus), Tuaparanus, noaumepusanus. [Ipumenenue stuiaeHa
Ha OCHOBE CBOMCTB.

Juennbl u kayuyku. [loHdTHe O nueHaX Kak YIJIeBOJOpPOJAAX C JIBYMsI JBOMHBIMU CBs3MHU. CONpsDKEHHBIE
nveHbl. XUMHUYECKue cBoicTBa Oyraauena 1,3 u u3omnpeHa: obeclBeunBaHue OPOMHOM BOJABI U MOJIMMEPU3ALIUS
B Kayuyku. HaTypanbHbIil 1 cUHTEeTHYECKHid Kayuyku. Pe3uHa.

AJKUHBL. AneruneH. XUMUYECKHE CBOMCTBA aleTHIIEHA: TopeHue, oOeciBeYHMBaHHE OpPOMHON BOJIBI,
MIPUCOEIMHEHNE XJIOPOBOIOPOAa U Tuaparanus. [I[puMeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
W30MEpHUs C aJTKaIuECHAMH.

Apenbl. benzon. Xumuueckue CBOHCTBa O€H30/1a: TOpPEHHE, pEaKLus 3aMelleHus (raloreHHpoBaHUE,
HuTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHMKH YI1eBOAOPOAOB. [ [prpoiHEIii ra3: cocTaB, IPUMEHEHUE B KAUECTBE TOILINBA.

Hedts. Cocta u nepepabotka Hedru. [leperonka negru. Hedrenpomayxsi.

JlaGopaTopHblii onbIT Ne25: O3HakOMIICHHE C KOJUIEKIHEH 00pa3lioB HEPTH U MPOJAYKTOB €€ epepadOTKH.
JlaGopaTopHblii onbIT Ne26: O3HakOMIIEHHE C KOJIIEKIMEeH KaydyKoB U 00pa3liaMu U3JIeIuil U3 pe3nHbI.
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Tema 2.3.
Kucsopoaconep:x
amme
OpraHuvyeckKue
coequHeHus

Conepxxanue yueOHOIr0o MaTepuasia

Cnuprel. [lomyuenune staHona OpOXEHHWEM TIIOKO3bI M THApATalMel 3TWieHAa. | MApPOKCUIIbHAS TpyIIa Kak
¢yHkpoHanpHas. [loHATHE O TPENeNbHBIX OJHOATOMHBIX CIUPTaX. XHWMHYECKHE CBOHCTBA JTaHOJA:
B3aMMO/ICHCTBHIE C HATpUEM, 00pa30BaHME MPOCTHIX U CIIOKHBIX IPUPOB, OKUCIIEHHE B anbaerul. [Ipumenenne
JTaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U CBOMCTBA.

['muniepun Kak MpeAcTaBUTEh MHOTOAQTOMHBIX CIHPTOB. KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CITHPTHI.
[IpuMeHeHue rnunepuHa.

®enos. duznueckue u XUMHYECKHE CBOMCTBa (peHosia. B3aumHOe BIMsHHE aTOMOB B MOJIeKyJse (eHoJia:
B3aUMO/IEHCTBUE C THAPOKCUIOM HATpUs U a30THOM KucioToi. [IpuMenenue gpeHosa Ha OCHOBE CBOMCTB.
Aabaeruapl. [lorstine o0 ampaermaax. AnpaeruaHas Tpynna Kak (QyHKIHoHanbHas. dDopmanbaerus u ero
CBOMCTBA: OKUCJIEHHE B COOTBETCTBYIOILYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIMI ciupT. [lomyuenue
aJIbJIErUJI0B OKUCIIEHUEM COOTBETCTBYIOUINX cUPTOB. [IprMenenne popmaibaeruia Ha OCHOBE €ro CBOMCTB.
Kapo6oHnoBbie kuciorbl. [lonstne o xkapOOHOBBIX Kuciotax. KapOokcuiapHas rpymma Kak (yHKIIHOHAJIbHAS.
l'omonoruueckuil psii MpeAeTbHBIX OJHOATOMHBIX KapOOHOBBIX KHUCIOT. [lonydeHne KapOOHOBBIX KHCIIOT
OKHCJIEHUEM AaJIbJICTHJIOB. XHUMHUYECKHE CBOWCTBA YKCYCHOM KHCIJIOTBHI: OOIHME CBOWCTBA C MHHEPAIbHBIMH
KHCJIOTaMH U peakius srepudukaruu. [[puMeHeHne yKCycHOM KHCIOTHI HAa OCHOBE CBOMCTB. Briciiue xupHbIE
KHCJIOTBI Ha IPUMEPE NaIbMETUHOBOM U CTEAPUHOBOM.

Caoxnpie 3¢upbl U kupbl. [lonydenune ciaoxHbIX 3GupoB peakmueil srepuduxanuu. CroxHeie dQUpPHI B
npupoie 1 ux 3HaueHue. [Ipumenenne ciaoxHbIX 3(UPOB HA OCHOBE CBOICTB.

Kupst kak crnoxsble 3¢upsl. Krnaccudukauus xKupoB. XHUMHUYECKHE CBOMCTBA JKUPOB: TUIPOIU3 H
TUAPUPOBAHUE KUIKUX KUPOB. [IpMeHeHne KupoB Ha OCHOBE CBOMCTB. Mblia.

YraeBoabl. YTneBojbl, uX Kiaccudukamus: MOHOcaxapuabl (INI0Ko3a, (Gpykrosa), mucaxapuisl (caxaposa),
MoJIMcaxapuabl (Kpaxmal U [eJUTi0I03a).

I'moko3a — BelIecTBO € ABOWCTBEHHON (YHKIHMEH — albAerugocnupT. XUMHUYECKHUE CBOMCTBA TIJIFOKO3BI:
OKHUCJICHHE B TTIOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COPOUT, clUpTOBOE OpokeHue. [I[pumMeHeHne riiroKo3bl
Ha OCHOBE CBOMCTB.

3HaueHHE YIIeBOJOB B >KMBOU MpPUPOJE W B KU3HU 4venoBeka. [loHATHE O peakuusx MOJIMKOHACHCALHMH U
TUAPOJIM3a Ha IPUMEPE B3aUMOIIPEBPAILICHHI: TIIIOKO3a — O — MOJIMCAXapu/Il.

JlaGopaTopHblii onbIT Ne27: PacTBopeHue rinieprHa B BoJe U B3auMmoeicTeue ¢ ruapokcuaom meau(Il).
JlaGopaTopHblii onbIT Ne28: CBolicTBa yKCYCHON KHCIOTHI OOIIME CO CBOWCTBAMH MUHEPAIBHBIX KUCIIOT.
JlabopaTopHblii onbIT Ne29: J[okazaTenbCTBO HENPEAETBHOCTH XKHUIKOTO JKUPA.

16




JlabopaTopHslii onbiT Ne30: B3aumoaeiicTBre IIIOKO3bI U caxapo3bl ¢ ruapokcuiom meau(Il).
JlabopaTopHublii onbIT Ne31: KayecTBeHHast peakiiys Ha Kpaxmall.

Conepxxanue yueOHOro MaTepuasia

Amunbl. [lonstne 06 amuHax. Anudarudeckue aMHHBI, UX KiIacCH(UKAIMsI W HOMEHKIATypa. AHWINH, Kak
opraHuueckoe ocHoBaHue. [losryuenne anunuHa U3 HUTpooOeH3oa. [I[puMeHeHne aHnIMHa Ha OCHOBE CBOWCTB.
AMMHOKHMCJI0TBI. AMUHOKHUCIIOTHI KaK JU(PYHKIMOHAIbHBIE OPraHUYECKUE COeTMHEHHs. XMMHUECKHEe CBOMCTBA
AMUHOKHCIIOT: B3aUMOJICHCTBHE CO MIEIOYaMH, KUCIOTaMH W JIPYr C APYroM (peakiusi MOJUKOHICHCAIUH).
[lenTuanas cBs3b U nonunentusl. [lpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Beaku. IlepBuunasi, BTopuyHas, TPETUYHAS CTPYKTYpbl OelKOB. XMMHYECKHE CBOWCTBAa OENKOB: TOpEHHE,

Tema 2.4 JeHATypalus, TUAPOIIN3, IIBETHBIE Peakiinu. buonornyeckne GyHKIIMU OCITKOB. 10 2
Asorcoaep:kaume | Ilosmumepsnl. benku u moimcaxapuibl Kak OMONOIMMEDBI.
OpraHuvecKue [lmactmaccel. [lonydeHne moauMepoB peakiyen MOJMMEpPHU3alui U MOJUKOHJICHCAUU. TepMOIIJIaCTUYHBIE U
coeHeHMsI. TEpMOpEaKTUBHBIE ITacTMacchl. [IpencraBurenu miacTMacc.
IMosmmepsl Bonokna, ux knaccuduxarus. [lonydenne BonokoH. OTAenbHbIe MPEICTABUTENN XUMHUECKUX BOJIOKOH.
JladopaTopHblii onbITNe32: PacTBOpeHHE OSIKOB B BOJIC.
JladopaTopublii onbITNe33: OOHapyxkeHHE 0EJTKOB B MOJIOKE M MSICHOM OyJIhOHE.
JladopaTopubiii onbITNe34: Jlenarypauusi Oeiaka KypuHOTO SIHIIa CIIUPTOM, PAaCTBOPAMH COJICH TSKEIBIX
METaJJIOB U MPU HarpeBaHHH.
IIpakTnueckoe 3ansitueNe4: «PelieHne SKCIEPUMEHTAIBHBIX 33/a4 Ha HIACHTHU(PHUKAIUIO OPraHUuYeCKUX 9 2.3
COEIMHEHU I
IIpakTnueckoe 3ansaTueNe 5: «Pacno3HaBaHue 1aCTMACC ¥ BOJIOKOH) 2 2-3
CamocrosiTesibHas padora 47
Koncyabrauun 4
JAudpepeHupoBaHHBIN 3aUeT. 2
Bcero: 153

JU1st XapaKTepUCTUKH YPOBHS OCBOEHUS yUeOHOTO MaTepHralla UCIIOJIb3YIOTCS ClIeAYIoIe 0003HaueHHUS:

1. — 03HaKOMUTENbHBIN (Y3HaBaHUE paHee U3yYEHHBIX 00bEKTOB, CBOUCTB);

2. — penpoAYKTUBHBIHN (BBINOJIHEHUE JeSITEIbHOCTH MO 00pa3ily, HHCTPYKIMH WM MOJT pyKOBOJCTBOM);

3. — IPOIyKTHUBHBIH (TNIAaHUPOBAHUE U CAMOCTOSTENIFHOE BBITIOTHEHHE AEATEIIbHOCTH, pellIeHHEe MPOOIEMHBIX 3a/1ay).




3. YCJIOBUS PEAJIM3ALIMU YYEBHOM JUCHUAILIMHBI

3.1 TpeOoBanuss K MHHUMAJBHOMY MATePHAIbHO-TEXHUYECKOMY
odecneyeHuIo.

Peanuzanus mnporpaMmbl  AUCHUIIMHBL  TpeOyeT HalIu4uus Yy4eOHOTo
KaOWHETa — XUMHHU.

Jlabopamopnoe o6opyoosanue:

BoiTspkHOM  1mIKad; mITaTHBBI T TPOOMPOK; XMMHUYECKas IMocyja:
npoOUMpKHM, CTaKaHbl, I[WIMHAPHl, KOHUYECKUE U KPYIJIOAOHHBIE KOJOBHI,
CTEKJITHHBIC MMAJIOYKH, BOPOHKH; TPOOUPKOICPKATEIIH.

Texauueckue cpeacTa 00yueHus: KoMmmnbroTep, MpoeKkTop, IKpaH.

3.2 UndopmanuonHoe odecniedeHmne

OCHOBHBbIE HCTOYHUKH:
Tabpuensn O. C. Xumwus.: yue0. [Texcr]. /0. C. labpuensn, HU. T.
Ocmpoymos.— 6-¢ u3., crep..- M.: 3. Lentp «Axagemusi», 2017.-272 c.: un.
JlonmoTHUTEIbHbI€ HCTOYHUKH:
06 obpazoBanuu B Poccuiickoit @enepanuu :peaep. 3akon ot 29.12.2012 Ne273-
®3 (B pen. DenepanbHbix 3aKk0HOB OT 07.05. 2013 Ne99-d3, ot 07.06.2013 Nel20-
®3, ot 02.07.2013 Nel170-®3, 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 Ne135-D73, 0104.06.2014 Nel148-D3, ¢ u3M., BHECEHHBIMHU
®denepanbabiM 3ak0HOM 0T 04.06.2014 No145-D3, B pen. Ot 03.07.2016. ¢ u3M. oT
19.12.2016.)

[Ipuka3z MunnctepcTBa 00pazoBanus u Hayku PO ot 31 nexabps 2015
r.N1578 «O BHeceHUU U3MEHEHH B (pefepalbHbIN rOCy1apCTBEHHBIHI
o0pa3zoBaTeIbHBIN CTaHAAPT CPEIHETO 001Iero 00pa3oBaHus, YTBEPKIACHHBII
npuka3zoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit deaeparuu ot 17
mast 2012 r. N413».

[Tpuka3 MunuctepcrBa obpazoBanust u Hayku PO ot 17.05.2012 Ne 413 «O6
yTBEpKIeHUU(DEIepaTbHOTO TOCYJaPCTBEHHOTO 00pa3oBaTENIbHOIO CTaHaapTa
cpeaHero (IOJTHOT0) O0IIero 00pa3oBaHMI.

[Tpuka3 MunucrtepctBa obpazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHnn m3MmeHeHui B [lpuka3 MunuctepctBa oOpazoBanusi u Hayku PD ot
17.05.2012 Ne 413 “O6 yrBepxnenun (enepanbHOro TroCyJapCTBEHHOTO
o0pa30oBaTeIBLHOTO CTaHIapTa CpeHEro (ITOJIHOTO) 00IIero 00pa3oBaHus .

[Tucemo JlemapramMeHTa TOCYAapCTBEHHOW IMOJHUTUKU B cdepe MOATOTOBKH
pabouux kaapoB u JIIIO MwunoOpHayku Poccum ot 17.03.2015 Neo 06-259
«PexomeHaany mo OpraHu3aliy MOJTYYEHHUs CpeaHero oOmero oOpa3oBaHUS B
mpeenax OCBOCHHUS 00pa30BaTENbHBIX MPOTPaAMM CpPeIHEro NMpodecCHoHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIero 00pa3oBaHUs C YI€TOM TpeOOBaHUMA

denepanbHBIX  TOCYAAPCTBEHHBIX  O0Opa30BaTEIbHBIX  CTAHAAPTOB |
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00pa3oBaHUSI.
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4. KOHTPOJIb Y OIIEHKA PE3YJBbTATOB OCBOEHUS YYEBHOM
JAUCIHHUIIINHBI

Kontpons u oleHka pe3yJabTaTOB OCBOEHUS YYEOHOW JUCHUILIAHBI
OCYIIECTBIISIETCSL  TMIpernojaBaTejieM B TPOlLecCe TMPOBEACHUS MPAKTHUYECKUX
3aHATUN, Ja0OpaTOpHBIX paboOT, TECTUPOBAHMS, a TaKkKe B pe3yibTaTe
BBITIOJIHEHUS ~ OOYYAlONIUMHCS ~ WHIUBUAYAJIbHBIX  3aJlaHUM,  IPOEKTOB,
VCCIIEIOBAHUM.

PesynbTaThl 00ydeHHSI pPaACKpBIBAIOTCA Yepe3 YCBOCHHBIC 3HAHHUS U

NpUOOPETEHHbIE YMEHMsI, HAPaBJI€HHbIE HAa MPUOOpeTeHre OOIUX KOMIIETEHIUH.

Pe3yabTaTnl 00yueHus (mpeaMeTHbIE) DopMBbI U METOAbI
Ha YpOBHE YUCOHBIX ACHCTBUI KOHTPOJISI M OLIEHKH
pe3yJbTAaTOB 00y4YeHMsI
BBenenue

YMeHue naBath ONpeieIeHue U ONepupoBaTh BxoaHoil KOHTPOJIb

CIEIYIOIUMHU XUMUYECKUMU MTOHATUAMU: BEILIECTBO, (muceMeHHas paboTa)

XUMHUUYECKUU AIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbBIE Texkyumii KOHTPOJIbL

aTOMHAas ¥ MOJIEKYJISIPHAs MACChl, MOH, aJUIOTPOIIHNS, (YCTHBIH OIPOC, MHCHMEHHBIC

M30TOITBI, XUMHYECKAs CBA3b, JJICKTPOOTPUIIATEIIBHOCTD,
BaJICHTHOCTD, CTEIICHb OKHUCJICHHS, MOJIb, MOJIIpHAs Macca,
MOJISIPHBI 00beM Tra3000pa3HBIX BEIECTB, BEIIESCTBA
MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI,
JIEKTPOJIAT U HEJICKTPOJIUT, DIICKTPOJIUTHICCKAS
JIMCCOLIMAIMS], OKHCIIUTEIL U BOCCTAHOBUTEb, OKUCICHHE
¥ BOCCTAHOBJICHHE, TCIUIOBOM 3(h(eKT peakiuu, CKOPOCTh
XHUMHYCCKOH PEaKIMH, KaTaan3, XAMUIECKOE PaBHOBECHE,
YIJICPOAHBIN CKeNeT, (PYHKIMOHAIbHAS IPYIINa, H30MEPHS,
TOMOJIOTHSI

3a/1aHus)

OcCHOBHBIC 3aKOHBI XUMHH
DopMynMpOBaHUE 3aKOHOB COXPAaHEHUS MacChl BEIeCTB U | Tekymmii KOHTPOJIbL
IIOCTOSIHCTBA COCTaBa BELIECTB. (ycTHBIN OIIpOC, MUCHbMEHHbBIE
YcTanoBka HpHIII/IHHO‘CHe,Z[CTBeHHOﬁ CBA3U MCKIAY 3aJIaHUs1, TECTOBBIC SaﬂaHI/Iﬂ)
COJIEP’)KaHUEMAITHX 3aKOHOB U HaIlUCAHUEM XMMHUYECKUX
(bopMyn U ypaBHEHUH.
Y cTaHOBKa 9BOJIFOIIMOHHON CYITHOCTH MEHJIENIEEBCKON U
COBpEMEHHOM (POPMYIMPOBOK NEPUOTUIECKOTO 3aKOHA
J.1. MenaeneeBa.
OOmbsicHeHHEe (PU3UYECKOTO CMbICTIAa CUMBOJIMKU
NePUOANYECKONTAOINIIBI XUMUUECKUX 1eMeHToB J]. U.
MenneneeBa (HOMEpOB IEMEHTA, IEPUO/IA, TPYIIIBI) U
YCTaHOBKA IPUYMHHO-CIIEICTBEHHONCBA3H MEXKIY
CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMH BEIECTB B
NIEpHOJIaXy IpymIax.




XapaKkTepuCTUKa 3JIEMEHTOB MaJIbIX U OOJIBIINX IIEPUOJIOB
10 UXI0JI0KeHMI0 B [lepuonnueckoi cucreme /1. 1.
Meneneesa

OcHOBHbBIE TCOPUU XUMHH

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEIIECTB OT
CTpOEHUS aTOMOB 00pPa3yIOLIUX UX
XUMUYECKUXAJIEMEHTOB.

XapakTepuCTUKA BaXKHENIITUX TUTIOB XUMUYECKUX CBSI3EH U
OTHOCHUTEJIHOCTH 3TOW THUIIOJIOTHH.

OO0ObsicHEeHHE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa
U CTPOCHHS KPUCTAINIMYECKUX PELIETOK.

DopMyIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHU
BIEKTPOIUTUYECKON TUCCOLIMAIIUN U XapAKTEPUCTHKA B
CBETE 3TOM TEOPHUHU CBOMCTBOCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX COCIMHECHUM.

DopMyIHPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHU
XUMHYECKOTO CTPOEHHUSI OPraHUYECKUX COCTMHEHNN U
XapaKTePUCTUKA B CBETE ITOUTEOPHH CBOMCTB OCHOBHBIX
KJIACCOB OPraHMYECKUX COCTMHEHUMN

Tekymmii KOHTPOJIb
(ycTHBII OITPOC, TUCHbMEHHbBIE
3aJlaHusl, TECTOBBIE 3a/laHus,
pelIeHue 3a1a4)

BaxHeiinmue BemecTBan MaTepuabl

XapakTepucTruKa cOCTaBa, CTPOCHHUSI, CBOMCTB, TIOJTyUEHUS
Y ipuMeHeHus BaxkHermmx metamwios (IA u 1A rpynm,
AIIIOMHHMS, KeJe3a, a B eCTECTBEHHO-HAYYHOM Tpoduiie U
HEKOTOPBIX d-37IEMEHTOBH MX COCTUHEHHIA.
XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJTYyYEHUS
1 npuMeHeHus BakHemmx Hemeramwios (VIII A, VIIA,
VIA rpymm, a Takkeazora u ¢ocdopa, yriepoaa u
KpEMHUS, BOJIOPOJA) U UX COETUHEHUI.

XapakTepucTUKa cOCTaBa, CTPOCHUs, CBOMCTB, MOJTy4YEHHS
Y IPUMEHEHHUS BaKHEHIIINX KJIaCCOB YIIIEBOJOPOJIOB
(ayikaHOB, IIMKJIOANKAHOB, AJIKEHOB, AJIKUHOB, apEHOB) U UX
HanOoJee 3HaUMMbIXB HapOTHOXO3SIICTBEHHOM IJIaHe
MpeCTaBUTENECH.

AHanorn4Has XapakTepucTUKa BaKHEHUIITHX
MIpe/ICTaBUTENEH IPYrUX KIACCOB OPraHUIECKUX
COEJIMHEHUI: METaHOJIa U 3TAHOJIa,

CJIOXHBIX 3(DUPOB, KUPOB, MBLI,
anbJeru10B((hopMabIeriuioB naleTalbaerua), KeTOHOB
(arreToHa), KAPOOHOBBIX KUCIOT (YKCYCHON KUCIOTBI, JUIS
€CTECTBEHHO-HAYYHOT0 PO ISt IpeCTaBUTENeH IPYyTrux
KJIACCOB KHUCJIOT), MOHOCAXapHuA0B (TIIOKO3bI), Tucaxa-
pUAOB (caxapo3sbl), MOIHCAXapuAOB (KpaxMasa u
L[EJUTIONI03b1), aHUIIMHA, AMUHOKHUCIIOT, OEJIKOB,
HCKYCCTBEHHBIX U CHUHTETUYECKUXBOJIOKOH, KAYYyKOB,
JIaCTMAacC

Texkymmii KOHTPOJIb
(ycTHBIN OIIpOC, MUCHbMEHHbBIE
3aJjaHusl, TECTOBBIC 3a/1aHus,
pelieHue 3a/1a4, IPaKTUYECKue
3aHATHS, TOKJIAJbI, pedepaTs)

XuUMHYECKHH A3bIKH CHMBOJIHKA

Hcnonb3oBanue B yueOHO 1 npodeccrnoHanbHON
JEATENbHOCTUXUMUYECKUX TEPMUHOB U CUMBOJIMKU.
Ha3BaHne n3y4eHHBIX BELIECTB 110 TPUBUAIBHOM WU
MEXKyHApOJHOM HOMEHKIIAType U OTPAKEHHUE COCTaBa
3TUX COETMHEHUH C MOMOIIBIO XUMUYECKUX (DOPMYIL.

Texkymmi KOHTPOJIb
(ycTHBII OITPOC, TUCHbMEHHBIE
3aJ]aHusl, TECTOBBIE 3aJIaHU)




OTpakeHre XUMUYECKUX MPOIECCOB C TOMOIIBIO
YPAaBHEHUN XUMHUUYECKUX PEAKLIHI

XuMHYECKHE pe€aKkuuu

OOBsiCHEHHE CYIITHOCTH XMMHUYECKHX IPOLIECCOB.
KnaccupukanussxuMu4eckux peakiyii 1o pa3inyHbIM
MIPU3HAKaM: YHCIIy U COCTaBYIIPOJIYKTOB U PEareHTOB,
TEII0BOMY 3¢ (eKTy, HapaBICHHIO, Pa3e, HATUIUIO
KaTajau3aTopa, U3MEHEHUIO CTENEHENH OKUCIICHUS
3JIEMEHTOB, 00pPA3YIOIIMX BEILIECTBA.

YcTaHoBKa NPU3HAKOB OOIIETO U Pa3IMYHOIO B TUIIOJIOTUN
peaKuMiIIl HEOPraHUYECKOM U OPraHUYE€CKON XUMUH.
Knaccugukanus BemecTs U Npo1eccoB ¢ TOUKU 3PEHUS
OKHCIIEHUSI-BOCCTAHOBIICHHUSI.

CocraBiieHH€e ypaBHEHHMH peaKkIniic TOMOIIBI0 METO1a
AJIEKTPOHHOTO OajaHca.

OO0bscHEHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakluu
U TIOJIO’KEHUSI XMMHUYECKOTO PAaBHOBECHUS OT Pa3IMIHBIX
(akTopoB

Texkymmii KOHTPOJIb

(ycTHBII OITPOC, TUCHbMEHHbBIE
3aJ1aHusl, TECTOBBIE 3aJJaHUs,
peuieHue 3a1a4, IPakTUYECKUe
3aHATHS, JOKIAIbI, pedepars)

XuMUYeCKUI IKCIIEPUMEHT

BrITioJTHEHHE XUMUYECKOTO IKCTICPUMEHTA B TIOJTHOM
COOTBETCTBUUC MPaBUIaMH 0€30TTaCHOCTH.
HaGnronenue, ¢pukcanus v onmcanue pe3yabTaToB
MTPOBEJICHHOT03KCITIEPHUMEHTA

Tekymmii KOHTPOJIb
(MpakTUYeCKUE 3aHSTHSA)

Xumuyeckass uHpopManus

[IpoBeneHne caMOCTOSITENIBHOTO MMONCKA XUMHUYECKOU
MH(}OPMALIUKC UCTIOJIB30BAHUEM PA3INYHBIX HCTOUHUKOB
(HayYHO-TIOMYJISIPHBIXU3/TAHU N, KOMITBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB MHTEpHETA).

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJIOTUI IS
00paboTKNU nepeaur XUMUISCKON HHPOPMAITIH U €€
MIpe/ICTaBJICHUsS B pa3IUYHbIX Popmax

Texkyuuii KOHTPOJIb
(moxiazel, pedepars)

Pacuernbl no xumuyecKuM@popMy1aMu ypaBHEHUSIM

VYcraHoBKa 3aBUCUMOCTH MCXKOY KauyeCTBECHHOU U
KOHquCTBeHHOﬁCTOpOHaMH XHMHUYECKUX 00BEKTOB U
IIpoIeCCoB.

Pemenue PaCUYCTHLBIX 3aa4 I10 XUMHWYCCKUM Q)opMynaM u
YPaBHCHUAM

Texkyuuii KOHTPOJIb
(pemreHue 3a1a4, TECTOBBIE
3a/1aHus)

ITIpodpuabHoe ¥ PO eCCHOHAIBLHO 3HAYUMOECOACPKAHNE

OObsicHEHNE XMMUYECKHX SIBJICHUH, TIPOUCXO/ISIIHNX B
npupo/ie, ObITY U Ha IPOU3BOJICTBE.

Omnpenenenne BO3MOKHOCTEH MPOTEKAHUS XUMHYECKUX
MPEBPAIICHUH B PAa3IMYHBIX YCIOBUSX.

CoOumroieHue mpaByiI YKOJIOTUIECKH TPAMOTHOTO
TIOBEJICHUSI B OKPYKAIOIIEH cperie.

OteHKa BIMSHUS XUMUYECKOTO 3arpsI3HEHNUS OKPY KarOIIeH
Cpenbl Ha OpraHu3M YelIOBEKa U IPyTrUe KUBBICOPTaHU3MBI.
Cobmnroienue npasuil 6€30MacHOro 0OpaleHus ¢
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMHU, JTa0OPATOPHBIM
000pyI0BaHHEM.

[ToaroroBka pacTBOPOB 331aHHOM KOHIIEHTPALIUH B OBITY U
Ha MMPOM3BO/ICTBE.

Tekymmii KOHTPOJIb
(YCTHBIN OTIPOC, MUCHbMEHHBIE
3aJIaHusl, TECTOBLIC 3aIaHMUS,
BBITIOJTHEHHE
WHAUBUAYAIbHOTO MPOEKTA)




Kputnueckas oueHka JOCTOBEPHOCTH XUMUUYECKOMN
WH(OPMAIIHH, TIOCTYNAIONICH U3 Pa3HBIX UCTOYHUKOB

HroroBplii KOHTPOIb(IH(PEepeHINPOBAHHBIN 3a4ET)




®OH/1 OLEHOYHbIX CPEACTB
JUISL IPOBEICHUS TEKYIIEH U MPOMEKYTOUYHOM aTTeCTallu
10 JUCLUILIHHE
IT1J1.03 Xumus
CroemmainsHocTh 35.02.15 Kunosnorus

KBanmudukanus BeITycKHUKA

Kwunomnor

Kupos 2023

MpunoxeHue



1. Onucanne Ha3HaAYeHHUA POHIA OLEHOYHBIX CPEJCTB

Hacrosmuit poun onenounsix cpencts (POC) Bxoaut B cocTaB paboueit
nporpamMbl  aucuuruinHbl  [1J[.03 Xwumus w nOpeaHa3HayeH [ OLIEHKHU
IUTAHUPYEMBIX PE3YJIbTATOB OOYYEHHs XapaKTepU3YKIUX (OPMUPOBAHHUE H
OCBOCHME KOMIIETCHIUH.

®OC BrirOYaeT B ce0s OLEHOYHbIE MAaTepUaibl JIJIs1 IPOBEICHUS TEKYIIEeH U
MIPOMEKYTOUHOM aTTeCTaLUH.

®OC pa3paboTaH Ha OCHOBAHUHU:
1. ®epepanbHOro rocynapcTBEHHOIO 00pa30BATENBHOTO CTaHAAPTA CPEIHErO
obmero oo6paszoBanust ot 17.05.2012r. Ne 413 (B pen. IlpukazoB MunobpHayku
Poccun ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 Ne
613, IIpukazoBMunnpocsenienust Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne
712)
2. @®enepanbHOr0 TOCYAAPCTBEHHOIO O0pPa30BaTENIbHOIO CTaHJAApPTa CPEIHEro
npodeccuoHaabHOrO0 00pa3zoBanus To crenuanbHoct 35.02.15 Kunomorwus,
yTBEpKJAEHHOTO TprkazoM Munoopuayku Poccun ot 07.05.2014 N 464.
3. YuebHoro miuana no crnenuanbHoctu 35.02.15 Kunonorus, yTBEep:KICHHOTO
«18» ampesst 2023 . (mpotokos Ne 5).

2. Heab n niiannpyemMble pe3yJabTAThl 0CBOCHUSIMCIHUIIJIMHBI:

OcBoeHune COACPKAHUA y‘I@6H0ﬁ JAUCHUITIIMHBI «Xumusg» obecrieunBaeT
AJOCTMKCHUC CTYACHTAMU CIICAYIOIIUX PC3YJIbTATOB!:

* TUYHOCHIHDBIX '
——  YyBCTBOTOPJOCTH M  YBaXEHUSA K HUCTOPUM U  JIOCTHKEHUSIM
OTEUECTBCHHOMXMMHUYECKON  HAyKW; XHUMHYECKH TPaMOTHOCTOBEICHHE B
npodeccHoHaIbHON JCATEILHOCTH M B OBITYNPHU OOPAIICHHH C XUMHUYECKHUMU
BEIIECTBAMU, MaTEpPHUAIaMU UIIPOIIECCAMH;
—TOTOBHOCTb K MPOJIOJDKEHHUIO OOpa30BaHWs M TIOBBIIICHUS KBATM(PUKALUUA B
n30paHHON TMPpodEeCcCHOHANBHON JIEITEIBHOCTH W OOBEKTHBHOE OCO3HAHHE
POIUXUMHUYECKUX KOMIIETECHITUHN B ATOM;
——yYMEHHE WCIOIb30BaTh JOCTHI)KCHHUS COBPEMEHHOW XHMHYECKOW HAyKH
UXUMUYECKUX TEXHOJOTHUU [JIsi TOBBIICHUSICOOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
Pa3BUTHIB BEIOpAHHOHN TIPO(DhEeCCHOHATBLHON IS TEIIbHOCTH;
*MemanpeomemHbIx:

o Pecynamuenvie
——HCTOJb30BAaHUE  PA3IMYHBIX  BHJIOB  MO3HABATEIHLHOUACATEIBHOCTH U
OCHOBHBIXMHTEIIJICKTYIBHBIX Omepanuid (MOCTAaHOBKHU 3a/adyu, (HOPMYITUPOBAHUS
TUMOTe3, aHalW3a W CHUHTE3a, CpaBHEHHWS, OOOOIICHMs, CHCTeMaTH3aIluH,
BBISIBJICHUSTIPUIMHHO-CJICICTBEHHBIX CBS3€H, TTOMCKA aHAJIOTOB, (POPMYIHPOBAHUS
BBIBOJIOB) IS PEIICHHUS TIOCTABICHHOW 3aJa4yd, NPUMEHEHHE OCHOBHBIX
METOIOBIIO3HAHMSI
(HaOyrofeHusl, HAY4YHOrO SKCIEPUMEHTA) JUISIU3YUYEHHUS pPa3JIMYHBIX CTOPOH
XAMHYECKUX OOBEKTOB M TMPOIECCOB, CKOTOPHIMU BO3HHKAET HEOOXOIUMOCTH
CTaJIKUBaThC B podeccuoHanbHO cdepe;



o Jlo3naeamenvnoie

——HCTOJB30BAHUE  PA3NMMYHBIX  HCTOYHUKOB  JUIATIONYYCHHUS  XUMHUYECKOM
uH(pOpMAITMK, YMEHHE OIICHUTHh €EIOCTOBEPHOCTH MJISi TOCTHDKCHHS XOPOIIUX
pe3yabTaToOBB NpodeccuoHanbHOM chepe;

* NPEOMEMHDIX

1) chopMUPOBAHHOCTH MPEACTABICHUI O MECTe XMMHH B COBPEMCHHON HAy4YHOM
KapTUHE MHpA; TMOHMMAaHHWE pOJIM XUMHUU B (OPMHPOBAHWHM KPYyrosopa M
(GYHKITMOHAIBHON TPAaMOTHOCTH YEJIOBEKa ISl PEIICHUS MPAKTUICCKUX 3a71aY;

2) BIAJCHHE OCHOBOIOJATAIONIUMH XUMHUYCCKMMH TOHATHUSIMH, TCOPHIMH,
3aKOHAMHH  3aKOHOMEPHOCTSMH, yBEPEHHOE  IIOJIb30BAaHWE  XUMHYCCKOU
TEPMHUHOJIOTUEH W CUMBOJIMKOM; OCBOCHUE 3HAHWH O XUMHUYECKOW COCTABJISIOIICH
€CTCCTBCHHOHAYYHOUN KapTHHBI MUPA;

3) BiajeHHWE OCHOBHBIMM METOJaMH HAy4YHOI'O IO3HAHMS, HCIIOJIb3YEMbIMH B
XAMHWH:  HaOJIOJCHUE, ONHUCaHWE, HW3MEpPEHHEe, OKCICPHMCHT, yMCHHE
00pabaThIBaTh, OOBSICHATH PE3YJIbTaThl MPOBEJACHHBIX OMBITOB M JC/IAaTh BBIBOJIBI;
TOTOBHOCTh M CIOCOOHOCTh TPHUMEHSTh METOABI TIO3HAHUSA TMPU PEHICHUU
NPAaKTHYCCKUX 3a/1a4;

4) chopMHUPOBAHHOCTh YMECHHS J1aBaTh KOJMYECTBECHHBIC OIICHKH M IPOBOIUTH
pacyeThl 10 XUMUYCCKUM (popMyJiaM U ypaBHCHHSIM;

5) BiaficHUE TIPABUIIAMU TEXHUKU O€30MACHOCTH MPH MCIIOIB30BAHUN XMMUYCCKHX
BEIIIECTB;

6) chopMHPOBaHHOCTH COOCTBCHHOHN MO3MIIMK MO OTHOIICHUIO K XHMHUYECKOM
uHGOpPMAIIIH, TIOTYyYaeMOM U3 Pa3HbIX HCTOYHUKOB;

7) st 0OydYaronMXCcsl ¢ OrPAaHUYCHHBIMA BO3MOXKHOCTSIMHU 37I0POBBSI OBJIAJICHUEC
OCHOBHBIMU JOCTYIHBIMH METOJJaMU HAYYHOT'O [TO3HAHUS,

(.. 7 BBeaeH [Ipuka3zom MunoOpuayku Poccun ot 31.12.2015 Ne 1578)

8) misa ciaembiX U CIa0OBUASIIMX OOYYAIONIUXCSA OBJIAJCHUC IPaBHIAMH 3aIUCH
XUMHYECKUX (OPMYJT C  UCIHOJb30BAaHHEM  PElbe(HO-TOYEUHON CHUCTEMBI
ob6o3nauenuit JI.bpaiimns.

(.8 BBeneH [Ipukazom MunoOpHayku Poccun ot 31.12.2015 Ne 1578)
--OBJIQJICHNEC YMEHUSMU TIPUMEHSITh TIOJyYeHHbIE 3HAHUS M1 OOBICHEHUS
pa3HOOOpa3HBIX XUMHYECKUX SBJICHUI U CBOWCTB BEIIECTB, OIICHKU POJIM XUMHH B
Pa3BUTHH COBPEMEHHBIX TEXHOJOTUM U MOJTYYCHUU HOBBIX MAaTEPHAIIOB,

—— pa3BUTHE TO3HABATEIHHBIX UHTEPECOB U MHTEIIEKTYaIbHBIX CIIOCOOHOCTEH B
Mpolecce  CaMOCTOSITENIBHOTO — MPUOOpPETeHWS  XMMHYECKHUX  3HAaHUU  C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB HWH(pOpmManuu, B TOM YHCIE
KOMITBIOTEPHBIX;

—— BOCHUTaHWE YOEKIEHHOCTH B TMO3UTHBHOW pOJM XUMHUU B IKHU3HU
COBPEMEHHOTO 0011ecTBa, HEOOXOIUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U OKPY’KaIOIIEH CpeJie;

—— MPUMEHEHUE MOTYICHHBIX 3HAHUM U YMEHUH JIsi 0€30TaCHOTO UCTIOIb30BAHUS
BCIIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SWCTBE W HaA MPOU3ZBOJICTBE,
pelIeHHs] TMPAKTHYECKUX 3aad B IIOBCEIHEBHOW JKH3HU, MPEIYNPEKICHUSI
SIBIICHUI, HAHOCSITIINX BPEJ] 3/TOPOBBIO YEJIOBEKA U OKPYKAIOIIEH CpeJie;



OcBoeHue coAepkaHHs Y4eOHOM  JUCHMUIUIUHBL «XHUMHUS»  00ECleunBacT
dbopMupoBaHUE W Pa3BUTHE YHUBEPCAIbHBIX YUEOHBIX JACHUCTBUM B KOHTEKCTE
MPEEMCTBEHHOCTH (HOPMUPOBAHUS OOLIUX KOMIIETEHIIUHN MO CIEIHUaTIbHOCTH.



1. 1. O61acTh NnpUMeHeHNs] KOMILIEKTa KOHTPOJIbHO-0LEHOYHBIX CPEJACTB
KonTpoasHo-onenounsie cpenctsa (KOC) npenHazHaueHbl 17151 KOHTPOJIS U OLIEHKH 00pa30BaTeNbHbIX JOCTHKEHUM 00yJarommxcs,
OCBOMBILIHUX MPOrpaMMy Y4eOHOM AUCHUIUIMHBI XUMHUS
KOC Bxi104aroT KOHTPOJIbHBIE MaTepUabl AJIsl IPOBEACHUSI TEKYILIET0 KOHTPOJISI U IPOMEXKYTOUYHOM aTTecTaluu B oopme
T depeHInpOBaHHOTO 3auéTa

1.1.1. Oceoenue, 3HanUll yMeHUTL COOMGEN CIEYIOWUX 6UOY OeamenbHocmu, u 0ouux komnemenyuil (OK):

Pesym,TaTm O0CBOCHHUSA TUCHUIVIMHBI, MOAJIC/KAIIINE IIPOBEPKE:

YMmenus:

Y1

Ha3bIBaTh: U3YUYCHHBIC BCIICCTBA I10 «TpPIBPI&J'IBHOﬁ» N MG)K,I[yH&pO,Z[HOﬁ HOMCHKIJIATypaMm,

Y2

OTIPEIEeNIATh: BAJICHTHOCTh U CTETEHb OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB, TUIl XMMHUYECKOH CBSI3U B COCIMHEHUSX, 3aps]
MOHA, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, THUIl KPHUCTAJUIMYECKOM pEIIeTKH, XapaKTep Cpeabl B BOJIHBIX pacTBOpaXx,
OKHUCJIUTETb U BOCCTAHOBUTENb, HAIIPABJIEHUE CMEIICHHS] PaBHOBECHS IOJ BIUSHUEM Pa3IMYHBIX (PAKTOPOB, U3OMEPHI U
TOMOJIOTH, TPUHAJICKHOCTh BEIIECTB K Pa3HbIM KJlaccaM HEOPraHMYeCKUX W OPraHMYECKUX COEIMHEHUH; XapakTep
B3aMMHOI'0 BIUSHUSL aTOMOB B MOJICKYJIaX, TUIBI PEAKIMI B HEOPraHUYECKOW U OPraHnYecKO XUMUH;

Y3

XapakTepu3oBaTh: S-, P-, d-ameMeHTH 1O HMX mojoxeHuto B Ilepmommueckoit cucreme JI.M. MenneneeBa; oOiue
XUMHUYECKHE CBOWCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKHX COCTUHCHUI;
CTPOEHHUE U CBOWCTBA OPraHMYECKUX COETUHEHU (YTIeBOA0POAOB, CIIUPTOB, (PEHONOB, albAETHI0B, KETOHOB, KAPOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHCJIOT M YTJICBOJIOB);

Y4

O0OBACHATE: 3aBUCUMOCTb CBOMCTB XHUMHYECKOIO 3JIEMEHTA U O6paSOBaHHbIX UM BCIICCTB OT IIOJIOKCHUA B HCpHOﬂquCKOﬁ
CHUCTCEMC I[I/I MCH,Z[CJ'ICCB&; 3aBHCHUMOCTh CBOMCTB HCOPraHNYCCKHUX BCIICCTB OT HUX COCTABa W CTPOCHUA, IIPUPOAY
XUMHYECKOM CBsA3U, 3daBUCUMOCTb CKOPOCTHU XUMHYECKOM pC€aKiuu OT pa3JIMIHbIX q)aKTopOB, peaKHHOHHOﬁ CIIOCOOHOCTH
OPraHU4YCCKUX COCOUHEHUH OT CTPOCHUS UX MOJICKYIJI;

Y5

BBINIOJIHATh XHMUYECKUMN OKCIICPUMCHT II0 PACIIO3HABAHUIO BayKHEMIITUX HCOPTaHNYCCKUX U OPraHUYCCKUX BCHICCTB,
MOJYIYCHHIO KOHKPCTHBIX BEIICCTB, OTHOCAIMINXCA K U3YUYCHHBIM KJIACCAM COCI[PIH@HPIIZ;

Y6

MIPOBOANUTH PACUYCTHI 10 XUMHUYICCKUM (I)opMynaM " YpaBHCHHAM peaKHHﬁ;

Yi

OCYIIECTBIISATh CAMOCTOSTENbHBIA TOUCK XUMHUYECKOW HHGPOpPMAlUd C HCIOJIb30BAHUEM pA3IHUYHBIX HCTOYHHKOB
(cripaBOYHBIX, HAyYHBIX W HAY4YHO-TIOMYNISAPHBIX M3/JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHera);
MCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTHUH JUIs1 00pabOTKH U MepeJauyu XMMUYecKod MH(opMaIiu 1 ee MpeaCTaBIeHUs B




pa3nu4HbIX hopMmax;

3HaHusA:;

31

pOJH) XUMHHN B €CTCCTBO3HAaHHH, €€ CBA3b C I[pyTI/IMI/I CCTCCTBCHHBIMU HayKaMI/I, 3HAQUYCHHUC B XHU3HU COBpeMeHHOFO
0O0IIIECTBA;

32

BOXKHEUININE XUMUYECKUE TMOHATHSA: BEIIECTBO, XMMUYECKUN DJIEMEHT, aTOM, MOJIEKYyJa, Macca aTOMOB M MOJIEKYJI, HOH,
pagvKall, aJlsIOTPOIHA, HYKIWAbI U U30TOIIbI, aTOMHBIC S-, p-, d-0p6I/ITaJ'II/I, XUMHYECKas CBA3b, DJICKTPOOTPULIATCIIBHOCTD,
BAJICHTHOCTh, CTENEHb OKHUCJICHUS, THOpUau3aIus opouTtanel, MpoCTPaHCTBEHHOE CTPOEHHUE MOJIEKYJ, MOJIb, MOJSpHas
Macca, MOJISIpHbIH 00BEM Ta3000pa3HbIX BEILIECTB, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, KOMIUIEKCHbBIE
COCAMHCHUA, AOUCIICPCHBIC CHUCTEMBbI, HCTHHHBIC PACTBOPLI, OJJICKTPOJIUTHUUYCCKAA IAUCCOLUALINA, KU CJIOTHO-OCHOBHBIE
PE€aKM B BOJAHBIX PACTBOpPAX, T'MAPOJIN3, OKHCICHUEC W BOCCTAHOBJICHUC, DJICKTPOJIHM3, CKOPOCTH XUMHYIECKOH pEaKuu,
MEXaHHU3M pEaKIMM, KaTaliu3, TEIJOBOMH Y(PQEKT peakiuH, SHTAJIbIUSA, TEeIoTa oOpa3oBaHUs, SHTPONUS, XUMUYECKOE
paBHOBECHE, KOHCTAHTa pPaBHOBECHS, YIJIEPOJIHBIM CKelleT, (PyHKIMOHAJbHAs TpyMMa, TOMOJOTHUS, CTPYKTypHas H
MIPOCTPAHCTBEHHAs W30MEpPHUs, HHAYKTHUBHBIA W ME30MEpHBIH APQPEKThI, AIEKTPOPUI, HYKI€O(UI, OCHOBHBIE THUIIBI
peaKkuurii B HEOPraHMYE€CKON U OPraHUYeCKON XUMUU;

33

OCHOBHBIC 3aKOHBI XMMHUU: 3aKOH COXPAHEHHS MacChl BEIECTB, 3aKOH TOCTOSHCTBA COCTaBa BemecTB, [lepuoamdeckuit
3akoH [[.1. MenaeneeBa, 3akoH ['ecca, 3akoH ABorazipo;

34

OCHOBHBIC TCOPHUHU XHUMHU, CTPOCHUA aTOMa, XUMHUYECKOH CBA3H, BJICKTpOJIHTI/I‘IeCKOﬁ Jucconnanuu, KUuCJIOT U OCHOBaHHﬁ,
CTPOCHHA OPraHUYCCKUX HW HEOPraHM4YCCKUX COC,I[I/IHeHI/Iﬁ (BKJ'IIOLIaﬂ CTepeOXI/IMI/IIO), XUMHUYECKYI0 KHHETHUKY H
XUMHUYECKYIO TCPMOJNHAMHUKY

35

KJ'IaCCI/I(bI/IKaHI/IIO N HOMCHKJIaTYpY HCOPraHUYCCKUX U OPraHU4YCCKUX COG,I[I/IHCHI/Iﬁ;

36

MPUPOAHBIC HCTOUYHHUKU YIJICBOAOPOI0B U CII0COOBI UX nepepa60TKH;

37

BCIICCTBA U MAaTCpHAJIbl, IIUPOKO UCIIOJIB3YCMBIC B ITPAKTHKE: OCHOBHBIC MCTAJIJIbI U CILJIABBI, Fpa(i)I/IT, KBapil, MUHCPAJIbHBIC
y,Z[O6peHI/I$I, MHHCPAJIbHBIC U OPraHUYCCKUC KUCIIOTHI, IICJIOYH, aMMHUAK, YIJICBOAOPOAbI, (1)CHOJ'I, AaHWJIIMH, MCTAaHOJI, 5TaHOJI,
OTUWJICHIJTIMKOJIb, TJIMOCPUH, (I)OpMaHBZ[el"I/I,Z[, aferajpAcrui, alcToH, TJIFOKO34, Caxapo3a, Kpaxmal, KICTYdaTKa,
AMHWHOKHCIIOTBI, 6CJ'IKI/I, HCKYCCTBCHHBIC BOJIOKHA, KAYYYKH, IIJIACTMACCEHI, JKUPbI, MblJIda 1 MOIOIIUEC CPCACTBA

O0mme KOMIeTeHMH, KOTOPBIMH 10JKeH 001anaTs Kunosor:

OK 01. IToHumath CyIHOCTb U COLMANIbHYIO 3HAUUMOCTh CBOEH OyayIeit mpodeccuu, MposBIATh K HEW yCTOWYMBBIN HHTEPEC;

OK 02.0prann3oBbIiBaTh COOCTBEHHYIO JESTEIHHOCTD, BEBIOMPATh TUIIOBBIE METO/IBI M CIIOCOOBI BBIMOJIHEHHS TPO(GECCHOHATBHBIX 3aj1a4, OLEHUBATh X
3P PEeKTUBHOCTH U KaYeCTBO;




OK 03. IIlpuauMaTh penieHus B CTaHAapPTHBIX U HECTAHAAPTHBIX CUTYalUsX U HECTH 32 HUX OTBETCTBEHHOCTH;
OK 04 OcymiecTBisiTh MOUCK U UCIIOIB30BaHUE MH(DOPMAIIK, HEOOX0IUMOH 1711 3 (EKTHBHOTO BBIOTHEHUS TPO(PECCHOHATBHBIX 331a4,

podecCHOHAEHOTO ¥ TUYHOCTHOTO Pa3BUTHS;

OK 05. Ucnonp3oBaTh MHPOPMAITUOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTUU B IPO(ECCHOHATBHON eI TeTbHOCTH;
OK 06. PaboTatp B KOJUIEKTUBE U KOMaH/E, YPPEKTHBHO 0OMATHCS € KOJUIETaMH, PyKOBOJICTBOM, TIOTPEOUTEISIMH;
OK 07. bpatb Ha cedst OTBETCTBEHHOCTD 3a paOOTy WICHOB KOMaH/IbI (ITOTYMHEHHBIX), 32 PE3YJIbTAT BBHITIOJTHEHUS 33/ 1aHHIA;

OK 08. CamocTOSTEIIEHO ONPEISNIATh 3a/1a4H MTPO(HECCHOHATILHOTO W IMYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI cCaMOOOpa30BaHUEM, OCO3HAHHO
IJIAaHUPOBATh MOBBIIIEHNE KBATU(UKALIUN;
OK 09. OpueHTHpOBATHLCS B YCIOBUSAX YaCTOW CMEHBI TEXHOJIOTUN B TIPO(ECCHOHATBHON JICATEIIEHOCTH;

1.12. MaTpuia JIOTH4eCKHX CBsi3eii MeKIy BUIAMM aTTecTaluu, JopMaMu U 00bEKTAMH KOHTPOJIsI

Pe3yabTaThl ocBOCHHS
(0OBEKTHI OIICHUBAHMS)

OcHoOBHbBIE OKA3aTeJH OLEHKH
pe3yJibTaTa M MX KPUTEPUH

Tun 3aganusa;
Ne 3aganus

dopma aTrecTanun

B pe3ysbTare ocBOeHUSsI AUCUUIJIMHBI 00y4AKOIIUICH T0JIKEH YMeTh:

Ha3bIBaTh: H3y4YCHHbIC BELIECTBA IO
«TPUBUAIBHON» WM MEXIYHApOIHOU
HOMEHKJIaTypaM;

Ilepeuuncisier pa3jiu4HbIe
XHUMHYeCKHe 3JIeMeHThl U
BelllecTBa

[IpakTrueckas padora,
samanue 10, 20, 33, 3amanue
7, 13, 16, 19, 23. 26, 29
Teoperuueckue u

NMpaKkTU4ecKue BONnpochl 1-
66

Tekyinii KOHTPOJIb: KOHTPOJIb
Ha IPaKTUYECKOM 3aHSATHH.
Tekyinii KOHTPOJIb: KOHTPOJIb
Ha JIaOOpAaTOPHOM 3aHSTHH.

onpeacadaTb: BAJICHTHOCTL M CTCIICHBb
OKHUCJICHUA XHUMHYCCKHUX OJICMCHTOB,
THUII XHMHUYECKOH CBA3U B
COCINHCHUAX, 3aps HOHa,
MMPOCTPaHCTBCHHOC CTPOCHUC MOJICKYII,
THUII KpHCT&J’IJ’IH‘-ICCKOﬁ PCUICTKH,
XapaKTep Cpe€lbl B BOJAHBIX PAaCTBOpPAX,
OKHCIIUTECIIb n BOCCTAHOBHTCIIb,
HaIlpaBJICHUC CMCIHICHUA pPaBHOBCCUSA
noa BJIMUSAHUCM Pa3JINYHBIX (I)aKTOpOB,

Ornpenenser BaJICHTHOCTh U CTETICHb
OKHCIICHHS

Haxoaut Tl XUMHUYECKUX CBSA3EH
B COEAMHEHUSX

[Iepeuncinsiet cpenibl BOIHBIX
pacTBOpPOB

Kuaaccuguuupyer
NPUHAIEKHOCTH BelleCTB K
Pa3HbIM KJIACCaM XUMHUYECKHUX

3amaHue 2

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

TecroBoe 3amanue, 3aganue 14
3ajganue 16, 23

TecToBoe 3aganue, 3a1aHKE
17,24

Texkylmuii KOHTPOJIb: KOHTPOJIb
Ha J17abOpaTOPHOM 3aHSITHH.
Tekymuin KOHTPOJIb:
OIEPaTUBHBIN KOHTPOJIb.
Tekymui KOHTPOJIb:
OIIEPaTUBHBIN KOHTPOIIb.
Tekymui KOHTPOJIb: KOHTPOJIb
Ha J1a0 3aHSATHH,
OIIEPaTUBHBIN KOHTPOIIb




HN30MCPBI n TOMOJIOT'H,
MPHUHAJIC)KHOCTh BCIICCTB K PA3HBIM
Ki1accaM HCOPraHn4CCKUX n

OpraHMYECKUX COEAMHEHUH; Xapakrep

B3aMHOIO  BIJIMAHHUS  aTOMOB B
MOJIEKYJIax, THIIBI peakuuii B
HEOPraHMYECKOW W OPraHUYeCKOU
XUMHUH;

3J1eMEHTOB
Brigensier pa3iM4HbIe KJIACCHI
HEOPraHU4eCKUX COeIMHEeHUH
Omnpenessier TN peakuui
XMMHYECKUX COeTUHEHUI:
BOCCTAHOBJICHHE, 3aMEHbI, 00MeHa

U 1p.

Teoperuueckue Bonpocsl 3-5
TeopeTnueckue Bonpocsl 15-
18
Teopernueckue Bonpocsl 6-
10

Tekymui KOHTPOJIb: KOHTPOJIb
Ha J1a0 3aHATHH,
OIIEPaTUBHBIN KOHTPOJIb
Tekymui KOHTPOJIb: KOHTPOJIb
Ha J1a0 3aHATHH,
OIIEpPaTUBHBIN KOHTPOJIb

XapaKTepu30BaTh:S-, P-, d-3IeMEHTHI
o ux mnojoxxkeHuto B Ilepuonnueckoit

Xapakrepusyer S-, p-, d-31eMeHTbI
0 UX MMOJIOKCHUI0 B

TecroBoe 3amanue 5 3aganue
2, 3amanmne 19

Tekymui KOHTPOJIb:
OIIEpPaTUBHBIN KOHTPOJIb.

cucreme JL.U. M‘iHﬂeﬂeeBa; o0mHe | ITepuogmueckoii cucreme JI.H. I[TpakTuueckas padora, Tekymuil KOHTPOIIb: KOHTPOJIb
XUMIICCKHC CBOMCTBA  METAJLIOB, MenpeneeBa 3agague 20 Ha Jab0paTOpHOM U
HEMETAJJIOB, OCHOBHBIX  KJIaCCOB
B e — TectoBoe 3ananue, 3aaanne 21 | TPaKTUYECKOM 3aHSATHH.
COEIMHEHNI; CTpOEHHE M  CBOiicTBa HN3aaraer o0mme XuMH4IecKue TectoBoe 3amanme 14, Texymuii KOHTPOJIb:
OpraHMYECKUX coeMHeHuii | CBOMCTBA METAJLIIOB, HEMeTAJLIOB, | 3a1anue 23 OTIEPAaTUBHBIA KOHTPOJIb.
(YyrneBoJgoposioB, CHUPTOB, (HEHOJIOB, | OCHOBHBIX KJIACCOB TecroBoe 3ananue 24 Tekymuit KOHTPOJIb: KOHTPOJIb
albJIETU/IOB, KETOHOB, KapOOHOBBIX HeOpraHu4ecKux u oprannyeckux | CocraBieHUE JOTUKO- Ha Ja00paTOPHOM 3aHSATHH.
KUCJIOT,  aMHMHOB,  dMHHOKHCIOT M | ¢oenqunennii JIUIAKTUYECKUX CTPYKTYD, Texymmuii KOHTPOJIb:
YTIIEBOOB); 3amadue 25, 3aganue 26 OIEepPaTUBHBIN KOHTPOJIb.

Knaccudumnupyer opranndeckue u TectoBoe 3ananue, 3aganue 27 | Tekyluid KOHTPOJIb: KOHTPOJIb

HEOPraHWYECKUE COECTUHEHUS T10 Ha JJaOOPAaTOPHOM 3aHSTHH.

KJjlaccam Teopernueckue Bonpochbl 12- | Texymuii KOHTPOJIb:

14 OIEpPaTUBHBIN KOHTPOJIb.

JlaeT npuMepbl OCHOBHBIX KJIACCOB Teopernueckue Bonpockl 45- | [Ipomexyrounas

OPraHUYECKUX COECITMHEHUM 55 arrecTanus - 3a4eT
00BSICHATL:  3aBUCUMOCTL  cBOMCTB | OOOCHOBBIBAET 3aBUCUMOCTh 3amaHue 2 Tekynuit KOHTPOJIb: KOHTPOJIb
XMMHYECKOI0 JJIEMEHTa U | CBOMCTB XUMUYECKOT'O JIEMEHTA OT 3ananue 7 Ha JIA0OPATOPHOM 3aHSITHH.
00pa30BaHHBIX MM  BEWIECTB  OT | ero mOJIOIKEHHS

noJioxkenusd B [lepuonnueckon cucreme

CocraBicHue KOHCIICKTa,

Tekymui KOHTPOJIb: KOHTPOJIb




.. Meneneena; 3aBUCUMOCTD
CBOICTB HCOPraHNM4€CKUX BCUICCTB OT
UX COCTaBa W CTPOCHUS, TPHPOILY
XUMHYECKOM CBs3H, 3aBUCHUMOCTH
CKOpPOCTH XUMHYECKOM pc€akuun OT
pa3nuuHbIX (AKTOPOB, PEAKIUOHHON
crocoOHOCTH OpPraHUYECKUX
COEIMHEHUH OT CTPOCHUSI UX MOJIEKYJI;

HN3aaraer cBoiicTBa
HEOPraHU4eCcKHX BellecTB OT UX
COCTaBAa M CTPOEHUS

JloKa3bpIBaeT 3aBUCUMOCTB CKOPOCTH
XUMUYECKON PEAKLUU OT
pa3IuYHbIX (PaKTOpPOB

Onpenensier 3aBUCUMOCTb
Opl"aHI/I'-IeCKI/IX COG)II/IHGHI/If/i oT
CTPOCHHS UX MOJICKYJT

3amanue 15, 3aganue 16
CocraBieHHUE KOHCIIEKTA,
3agaHue 22

3aganue 23

Teopernueckue Bonpocobl 29-
31

Ha JJa0OpaTOPHOM 3aHITHHU.
Texkymui KOHTPOJIb:
BHEAYIUTOPHAs
camocCTosATeNNbHas paboTa
Tekymui KOHTPOJIb:
BHEAYIUTOPHAs
camocCTosTeNIbHas paboTa
Tekynui KOHTPOJIb: KOHTPOJIb
Ha Ja00paTOPHOM 3aHATHH.
IIpomeskyTrounas
aTTecTaius - 3a4eT

BbIINMOJIHATD XHUMHYECKHUil
IKCIIEPUMEHT 110 pacCrio3HaBaHHUIO
Ba)KHEHIITHX HCOPTaHNYCCKUX n
OpPraHu4e€CKuXx BCUICCTB, ITOJYYCHHIO

KOHKPCTHBIX BCHICCTB, OTHOCAIIUXCA K
HU3Yy4YCHHBIM KJIaCCaM COC,I[HHGHI/Iﬁ;

C moMOIIbI0 XUMUYECKUX
AKCIIEPUMEHTOB OTPEICIISICT
KHUCJIOTBI, COJIH, OCHOBaHHA, OCJIKH,
aJIKaHbl, aMUHBI, KAY9YyK, PE3UHY,
HE(DTb.

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

[IpakTrueckas padoTa,
3amadue 10, 20, 33

Tekyinii KOHTPOJIb: KOHTPOJIb
Ha Ja00paTOPHOM 3aHSTHH.

Tekyinii KOHTPOJIb: KOHTPOJIb
HA IPAKTUYECKOM 3aHSATHH.

NPOBOIUTH PACUYETHl MO0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSIM PEaKIIHii;

BoinoJiHsieT pacyeTHbIE 321244
HAa MaCCOBYIO 10JIK0 PACTBOPOB
BeIECTB, MACCY PACTBOPEHHOI' 0
BeniecTBa. Pemmaer
IKCINEPUMEHTAJIBLHBIX 32124,

samanue 2, 7, 13, 16, 19, 23,
26, 29

[IpakTrueckas pabdoTa,
3amanue 10, 20, 33
IIpakTHyeckune Bonmpockl 33-

Tekyinii KOHTPOJIb: KOHTPOJIb
HAa JIa0OPATOPHOM 3aHSTHH.

Tekyiuit KOHTPOJIb: KOHTPOJIb
HA TIPAKTUYECKOM 3aHSITHH.

44 ITpome:xyTounas
IIpakTHyeckue BONPOCHI 56- | aTTecTanus - 3a4eT
66
OCYIEeCTBJIATH caMmocTosTeNbHbIN | HaXouT 1 u3BiIeKkaeT Hy)KHYIO CocraBneHue 10Ki1aaa, Texkymuit KOHTPOJIb:
HOMCK XMMHYECKOH HMHMOPMAlUK C | uHOPMALHIO [0 3aJaHHOM TeME B 3ajanue 18, BHEAyJIUTOPHAs

HCIIOJIB30BaAHUEM PAa3INYIHBIX
HCTOYHHUKOB (CHp&BO‘IHLIX, Hay4YHbIX H

alalITUPOBAHHBIX UCTOYHUKAX
Pa3sHOro Thlla

CocraBicHue KOHCIICKTa,

CaMOCTOATCIIbHAA pa60Ta




Hay4YHO-TIOYJISIPHBIX W3JIaHUH,
KOMITIBIOTEPHBIX 0a3 JIaHHBIX, PECYpPCOB
WNurepuera); MCII0JIb30BATh
KOMIIBIOTEPHBIE ~ TEXHOJOTUM IS
00paboOTKM U Tepefayd XUMUYECKOU
nHpopMallUl U €€ MpPEJCTaBICHUS B
pa3anyuHbIX (opMax;

samanue 4, 9, 15, 22, 28, 31

CocraBiieHue JIOTUKO-
JUJAKTUYECKUX CTPYKTYP,
3ajganue 6, 12, 25

Tekymui KOHTPOJIb:
BHEAYIUTOPHAs
camocTosATeNnbHas padora

Tekymui KOHTPOJIb:
BHEAyJUTOPHAs
camocCTosTeNIbHas paboTa

B pe3ysbTare 0cBOCHUS IMCHUIJIMHBI 00YYAIOIIMIACH 10JI7KEH 3HATh:

PoJib XUMHHM B €CTECTBO3HAHMH, €¢
CBs3b C JIPYFI/IMI/I CCTCCTBCHHBIMU
HaYKaMI/I, 3HAYCHHUC B JKN3HU
COBPEMEHHOTO OOIIECTBA;

[Tonumanue 3HaU€HNE TUCIUIINHBI
B JKU3HHU U NPodEeCCHOHATBHON
JeSITETbHOCTH

Hoxman, 3agaaue 1

Texymui KOHTPOJIb:
BHEAyJAUTOpPHAs
camocCTosITeNIbHAas paboTa

BaskKHelIIMe XMMHYeCKUe MOHSATHA:
BEIIECTBO, XUMHUYECKHUI DIIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYT,
WOH, paMKall, aJuIOTPOIHUS, HyKIUIbI 1
H30TOIIbI, aTOMHBIE S-, P-, d-opOuTay,
XUMUYECKasi CBS3b,
AIIEKTPOOTPHUIIATEIILHOCTD,
BaJICHTHOCTb, CTETICHb OKHCJICHUS,
ruOpUIM3aIs opOuTaseH,
MPOCTPAHCTBEHHOE CTPOSHHUE MOJICKYI,
MOJIb, MOJIIpHAs Macca, MOJISIPHBII
00BeM ra3o00pa3HbIX BEIIECTB,
BEII[ECTBA MOJIEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS,
KOMILJIEKCHBIE COeTMHEHUS,
JMCTIEPCHBIE CUCTEMBI, HICTUHHBIE
PacTBOPBI, AIEKTPOIUTHIECKAS
JMICCOLIMAIIUS, KUCIIOTHO-OCHOBHEBIE

DopmyJarpyeT OCHOBHbIE
MOHSATHS, 3aKOHBI COXPAHCHHS
Macchl BEIECTBA, IOCTOSHCTBA
COCTaBa BEIIECTB B MOJICKYIISIPHOM
CTPYKTYype

HNMmeeT npeacraBjieHne 0 aTOMHBIX
S-, p-, d-opOUTAISIX, XMMHYECKOW
CBSI3H, )JIEKTPOOTPHIIATEILHOCTH,
BAJIEHTHOCTH, CTENIEHH
OKHUCJIEHUsI, THOpUIN3aAUUT
opouTasei,

Briaessier OCHOBHBIE HAEH U
NMOHATHSA: IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI, MOJ1b,
MOJIApHasi Macca, MOJISIpPHbIi

TecToBoe 3anganue, 3aganue 3
3agague 2
TecToBoe 3amanue, 3agaHue 5

3amanue [

TecToBoe 3amanue, 3aganue 8
[IpakTrueckas paboTa,
3agaHue 10

TecroBoe 3aganue, 3aganue 11

TecroBoe 3amanue, 3aganue 14

CocraBieHHe KOHCIIEKTA,
3agadue 15, zamanue 16

Tekyinii KOHTPOJIb:
OIEepPaTUBHBIN KOHTPOJIb.

Texymuii KOHTPOJIb: KOHTPOJIb
Ha J17abOpaTOPHOM 3aHSITHH.
Tekymuii KOHTPOJIb:
ONEepaTUBHBIA KOHTPOJIb.

Tekymui KOHTPOJIb: KOHTPOJIb
Ha 17abOpaTOPHOM 3aHITHH.
Tekymui KOHTPOJIb:
OIIEPaTUBHBIN KOHTPOIIb.
Tekymui KOHTPOJIb: KOHTPOJIb




peaxkiuy B BOJHBIX pacTBOpax,
TU/IPOJIU3, OKUCIIEHUE U
BOCCTaHOBJICHUE, AJIEKTPOJIN3,
CKOPOCTb XMMUYECKOM PEaKLIUH,
MEXaHU3M peaKIiy, KaTalnu3, TeMIOBOU
3¢hdexT peakiuu, SHTAIBINS, TETUIOTa
00pa3oBaHUs, SHTPOIUS, XUMUYECKOE
paBHOBECHE, KOHCTAaHTAa PABHOBECHSI,
YTIEPOHBIN CKeNeT, QyHKIMOHATbHAs
rpyIa, TOMOJIOTHSL, CTPYKTypHas U
MIPOCTPaHCTBEHHAs U30MEpHS,
VMHJYKTUBHBIA U ME30MEPHBII

3¢ dexTsI, amekTpo L, HyKIeopuI,
OCHOBHBIE TUIIBI PEAKLUH B
HEOPraHWYECKOUN U OPraHunyeCcKom
XUMUH;

00beM ra3oo00pa3HbIX BellleCTB,
BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
KOMILIEKCHBIE COETUHEHMUS],
JMCTIEPCHBIE CUCTEMBI, HICTUHHBIE
PacTBOPBI, AEKTPOIUTHYECKAS
JCCOoLMalIus,

[aeT npumepbI KMCJIOTHO-
OCHOBHBIX peaKkluii B BOAHBIX
pacTBopax, ruApoJiu3a,
OKHUCJICHUS] U BOCCTAHOBJIEHM,
3JIEKTPOJIHM3a, CKOPOCTH
XMMHYECKOH peakuuu, MeXaHu3Ma
peakumu, KaTajanu3a, TenjJioBoro
3¢ deKTa peakum, IHTAIbINH,
TeIVIOThI 00pa30BaHUs, SHTPOINH,
XMMH4Y€CKOr0 PAaBHOBECHS,
KOHCTAHThI PABHOBECHS,
YIJIEPOAHOIO CKeJseTa,
(GyHKUMOHATBLHOM IPYNIIBI,
rOMOJIOTHH, CTPYKTYPHOH U
NMPOCTPAHCTBEHHON N30MePHUH,
HHIYKTHBHOI'O H ME30MEPHOTI0
3P pexra, 31ekTpodua,
HYKJIeO(pnJ1a, 0CHOBHBIX THIIOB
peakuuii B HEOPraHu4ecKon u
OpPraHuYecKoi XUuMHM;

TectoBoe 3aganue, 3aganue 17
TecToBoe 3a7aHue, 3aaHNE
21, 3aganue 23

TecrtoBoe 3amanue, 3aganue 27
TecrtoBoe 3amanue, 3aganne 30

Teopernyeckue Bonpocs! 1-2
Teopernueckmii Bonpoc - 11
IIpakTHyeckune Bonpochl 33-
44

Teopernuyeckue Bonpocobi 19-
22

IIpakTuyeckune Bonmpochl 33-
34

Teoperuyeckuii Bonmpoc 5

Teoperuueckue Bonpochl 19-
23

Ha [IPAKTUYECKOM 3aHSATHUU.
Texkymui KOHTPOJIb:
OIIEPaTUBHBIN KOHTPOJIb.

Tekymui KOHTPOJIb:
OIIEPaTUBHBIN KOHTPOJIb.
Tekymuil KOHTPOJIb:
BHEAyJAUTOpPHAs
camocCTosITeNIbHAs paboTa
Tekyinii KOHTPOJIb: KOHTPOJIb
Ha Ja00paTOPHOM 3aHSATHH.
Tekyinii KOHTPOJIb:
OIEepPaTUBHBIN KOHTPOJIb.
Tekyinii KOHTPOJIb: KOHTPOJIb
Ha JIaOOpAaTOPHOM 3aHSTHH.
Texyiuii KOHTPOJIb:
OTIEPAaTUBHBIN KOHTPOJIb.

OCHOBHbIC¢ 3aKOHbI XHMMHMM: 3aKOH
COXpPAaHCHUA MACChl BCHICCTB, 3dKOH

BoinosiasieT pPacCY€THbIC 3aJaHUA
HA HAXO0KIeHHe OTHOCHUTEJIbHOM

3a7aHue 2

Tekymui KOHTPOJIb: KOHTPOJIb
Ha 1a00paTOPHOM 3aHSATHH.




IIOCTOSIHCTBA cocraBa BCIIECTB,
ITepnoanueckuin 3aKOH JIN%8
MenneneeBa, 3akoH I'ecca, 3akoH
ABorajipo;

MOJICKYJISIPHOM MacChl, HA
onpeaejJeHue MaccoBoi 1014
XMMHYECKHUX IJIEMEHTOB B
CJIO’KHOM BellecTBe

IIpakTHyeckue BONpockl 33-
44
IIpakTHyeckue BONpockI S56-

66

OCHOBHBbIE TEOPUM XHMHM; CTPOEHHS
atoMa, XUMHYECKOM CBSI3H,
JNEKTPOJUTHYECKON JMCCOLMALUHY,
KHCIIOT W  OCHOBAaHMH, CTpOEHUs
OpPraHMYEeCKHUX W  HEOPraHWYECKHX
COeIMHEHUH (BKIII0Yasi CTEPEOXUMHUIO),
XUMHUYECKYI0 KHHETHKY U XMMHYECKYIO
TEPMOMHAMHUKY;

[IpuMeHsieT OCHOBHBIE TEOPUH
XHMMUHU IIPU BBINTOJITHCHUN
71a00PaTOPHBIX U TPAKTUUECKHUX
pabot

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

[TpakTrueckas padbora,
3amanue 10, 20, 33

Tekymui KOHTPOJIb: KOHTPOJIb
Ha Jab0paTOPHOM 3aHATHH.

Tekynui KOHTPOJIb: KOHTPOJIb
Ha MTPAaKTUYECKOM 3aHSITHU.

KJIaccuPUKAIUI0O U HOMEHKJATYPY

BBI,Z[GJ'IHGT " NEPpCUNCIIICT

[IpakTrueckas padoTa,

Tekyinii KOHTPOJIb: KOHTPOJIb

HEOPraHWYeCKUX UM  OPraHMYECKUX | HEOPTraHMYECKUE COCTMHCHUS U 3aganue 10, 20, 3aganume 7, Ha MPaKTUYECKOM 3aHSITHH.
COCIMHCHHI; OpPraHWYECKUE COCTUHEHHS 13,16,19, 23, 26, 29 Texymuii KOHTPOJIb: KOHTPOJIb
Ha Ja00paTOPHOM 3aHSATHH.
NpPUPOAHbIE perouHukH | Pacmo3HaeT CHHTETUYECKHE [TpakTrdeckas pabora, Texkymuii KOHTPOJIb: KOHTPOJIb
YIIE€BOJOPOJOB M CIOCOOBI  MX | BOJIOKHA U HOJUMEPHI, 3amanue 33 Ha IPAKTHYECKOM 3aHSATHH.
nepepadoTky; Pacrnio3Haer cBoiicTBa AMCIIEPCHBIX | 3agaHue 7 Texymiuii KOHTPOJIb: KOHTPOJIIb
CHCTEM , 3aganue 19 Ha J1a00paTOPHOM 3aHSTHH.

HNwmeer MMpCACTAaBJICHHUC O
Pa3HOBHUIHOCTAX YyIr'yHa, pyA
KEJIC3a

BelIeCTBA W MAaTepHAJbl, IIHMPOKO
HCIIO0JIb3yeMble B NpaKTHKe:
OCHOBHBIE METAJUIbI U CILIaBbI, IpauT,
KBapll, = MHHEpaJbHbIE  yJOOpeHus,
MUHEpaJbHbIE " OpraHUYecKue
KHCJIOTBI, IIEJI0YH, aMMMaK,
yIJ1€BOIOPOIBI, ¢benom, aHWJIMH,

[IpumMensieT 3HaHMs O MeTaIaxX U
CriaBax, rpadure, KBaplie,
MHUHEpAJIbHBIX YI00pEHUSIX,
MUHEPAIbHbBIX U OPraHUYECKHX
KHCJIOTaX, IIeJI0YH, aMMHUAaKe ,
yTIeBoax, (heHoe, TIHLIEpUHE,

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

[TpakTuueckas pabora,
3aganue 10, 20, 33

Tekymui KOHTPOJIb: KOHTPOJIb
Ha 17abOpaTOPHOM 3aHSITHH.

Tekymui KOHTPOJIb: KOHTPOJIb
Ha [IPAKTUYECKOM 3aHATHU.




METAHOJI, 9TAaHOJ, ATUJICHIJIMKOJb,

[JIMLEPUH, (bopmanbreru,
alleTanbJeru,  alueToH,  TJI0KO3a,
caxapo3sa, Kpaxmarl, KJIeTYaTKa,
AMHHOKHCIIOTEI, Oenku,

HNCKYCCTBCHHBIC BOJIOKHA, Kay4yKH,
I1acTMaccChbl, KUPbI, MblJIa U MOIOIIUC
CpEJICTBA;

(dhopmanbaerue, aeToHe, rIFK03e,
caxapo3se, Kpaxmalie, KJIeT4aTKH Ha
MPAKTUKE

JuddepeHunpoBaHHbIN 3aUeT




2. 3aganus 1Jsl MPOBeIeHusl
au(pPepeHINPOBAHHOrO 3a4eTa (2 cemMecTp)

TEKCT 3AJTIAHUSA:

OBIIAA 1 HEOPTAHUYECKAA XUMUA:
TEOPETUYECKHUE BOITPOCHI:

RO ~NoO WD E

33.

34.

35.
36.
- Kakoit 06bem 3anumaet 4 moab yriaekucioro raza COxz.
38.

39.

40.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

JlaTp onpeneneHue aromy.

JlaTe onpeneneHrne MoeKyIie.

[Ipocroe BemecTBo. Kakoe cTpoeHne MMEIOT MPOCTHIE BEIECTBA (IIPUMEPHI).

OMmnupudeckas U CTpyKTypHas ¢popmyssl. [IpuBectn mpuMepsl.

N3omeps! u romostoru. [lpusectu npumepsl.

JlaTp onpenenenyie KOBaJIEHTHOU cBs3U. [IpuBecTy mpuMepsl.

JlaTe onpenenenrie HOHHOM cBsA3U. [IpuBecTr mpuMepsl.

JlaTte onpenenenne BOIOPOAHOM cBs3H. [IpuBecTr mpuMepsl.

JlaTp onpenenenyre MeTaIM4eckon cBsas3u. [Ipusectn mpumepsl.

Jlatb onpenenenue o u m cBA3u. [IpuBeaute npumepsl.

Uto Takoe BaseHTHOCTH? [IprMephl 371IEMEHTOB € TOCTOSIHHOW BaJICHTHOCTBIO.

Crpoenue Tabnuibl MeHaeneesa.

Crpoenue siapa.

Ctpoenue 3eKTPOHHOM 000JI0UKH aToma.

Oxkcunpl. Knaccudukamnus 1 HOMEHKIATypa OKCHJIOB.

IMunpoxcunpl. Knaccudukanus u HOMEHKIATypa IHIPOKCUIOB.

Comu. Knaccudukaiyst 1 HOMEHKIIaTypa COJICH.

Kucnotel. Knaccudukanms 1 HOMEHKIaTypa KUCIIOT.

Knaccudukanuss XaMU4ecKuX peaxiiui.

OO6parumbie 1 HEOOPATUMbIE XUMHUECKHUE PEaAKIINH.

CKOpOCTh XMMHUYECKOU peaKIuu.

Xumunueckoe papHoBecue. [Ipunnun Jlelllarense.

["anmoreHnsl: criocoObl MOMyYeHHsI, XUMHUUECKHUE CBOICTBA, TPUMEHEHHE.

Kucnopoa: crioco6sl mogydeHusi, XUMHUECKHUE CBOICTBA, TPUMEHEHHE.

Bonopon u ero coenuneHusi: cnocoObl MOTy4eHUs, XAMUYECKUE CBOMCTBA, IPUMEHEHHUE.

Cepa u ee coeAMHEHUS: CIIOCOOBI OTYUESHHS, XUMUYECKHE CBONCTBA, IPUMEHEHHE.

VYrinepoa v ero CoOeTuHEHMs: CIOCOOBI MOJIyYeHUsl, XHMUYECKIE CBOUCTBA, IPUMEHEHHE.

A3OT U €ro CoeIMHEHUS: CIIOCOOBI MOIy4eHUs, XHMUYECKUE CBOWCTBA, IPUMEHEHUE.

[lenoyHblie METAIUIBI : CIIOCOOBI MOTyYEHUs, XUMUYECKUE CBOMCTBA, IPUMEHEHHE.

[lenoyHO3eMeNbHbIE METAILIBI | CIIOCOOBI MOTYUYEHUS, XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

AJIOMUHUI U €r0 COeMHEHUS: CIIOCOOBI TOMYUYEeHHS, XUMUYECKHE CBOICTBA, TPUMEHEHHE.

Xenes3o u ero coeAMHEHUS: CIOCOOBI OTYYEHHS, XUMHUECKHE CBOMCTBA, IPUMEHEHHE.
IHNPAKTUYECKOE 3AJIAHUE.

Borurcnute OTHOCUTENBHYIO MOJIEKYIIIPHYIO MAacCy CEPHON KUCIIOThI, XUMUYecKas popmyrna

kotopoit H2SOa.

Brruncnute maccoByro oo kuciopoaa B SOs.

Kakoe kommuectBo BemectBa okcuna menu (1I) conepxkutest B 120 r ero maccsi?

Omnpenenurte Maccy r'MIpOKCHIA HATPUS KOJIMUECTBOM BEILIECTBA 2 MOJIb.

Kakyto Maccy okcuia KajabIisi MOXKHO MOJYYUTh IPU TepMHUUEcKoM pasnoxerun 600 r
U3BECTHsIKA, cogepxkatuero 10% npumecein?

Ompenenure maccoByro aomo (B %) KOH B pactBope, eciiu KOH maccoit 40 r pacTBopeH B
Boze Maccoit 160 r.

Kakast macca BoJibl 00pa3yercs npu B3aumo/ieiictBuu cepHoit kuciaotsl co 100 r 10%-noro
pacTBOpa TMAPOKCHIA HATPUS?



41.

42.

43.

44,

Kakoe KonmuecTBO TEIIOTHl BBIACTUTCS IIPU CTOPAHUHU B KHcTopoae 12 T Bojopoa.
TepmoxuMHuyeckoe ypaBHEHUE TOPEHHSI BOJIOPOIA:

2H2+ O2 — 2H20 + 571,6 x/Ix

Brraucnure Maccy ocazika, OJIydeHHOTO JeHCTBUEM PacTBOpa, CoaepKaiiero 8r cyabdara
meau (II), Ha pactBop, coneprkamumii 10 r ruapoKcUaa HATPHUSL.

Kakoii 006€M rasa (H.y.) BBLACISETCS, €CIIM K pacTBOpY, cojiepkamniemy 53 r kapOboHaTa
HaTpUsl, IPUWINTH PacTBOP, cojepkauuii 80 r a30THON KUCIOTHI?

Tepmoxumuueckoe ypaBHeHUe peakiuu roperus pocdopa:4P+50,—2P205 +3010 xIx.
CKOJIBKO TeTIOTHI BBIIENUTCS TipH cropanuu 31 r pocdopa?

OPI'TAHMYECKAA XUMUA:
TEOPETUYECKHUE BOITPOCHI:

45.

46.

47.

48.

49,

50.

51.

52.
53.

54,
55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

AJNKaHBI: crIOCOOBI OJTYYEHUsI, HOMEHKJIaTypa, U30MEpHsl, XUMHUUECKHUE CBOMCTBA,
MIpUMEHEHHE.

AJKeHBI: crIocOOBI OJTY4YEeHUsI, HOMEHKJIaTypa, U30MEpHsl, XUMHUYECKHUE CBOMCTBA,
MIpUMEHEHHE.

AJNKUHBI: c1IOCOOBI IOJYYEHMsI, HOMEHKIATypa, U30Mepusi, XUMHUYECKHUE CBOICTBA,
MIpUMEHEHHE.

OaHOaTOMHBIE CIIUPTHI: CLIOCOOBI MMOJTy4eHUs, HOMEHKJIATypa, U30MEpHUsl, XUMUYECKUE
CBONCTBA, IPUMEHEHUE.

AnbJIeruipl 1 KETOHBI: CLIOCOOBI MOJTy4Y€HUs, HOMEHKIIaTypa, U30MepHsl, XUMHUUECKHE
CBONCTBA, IPUMEHEHUE.

Kap6oHoBbIE KHCTOTHI: CIIOCOOBI OTYYEHHSI, HOMEHKIIATypa, H30MepHsl, XUMUYECKHE
CBONCTBA, IPUMEHEHUE.

CrnosxHble 3¢upsbI : criocoObl NOMyYeHHs] , HOMEHKIIATypa, XMMHUYECKHe CBOICTBA,
[IPUMEHEHHE.

Kupsl, mpuMeHeHue.

VYrnesonsl. Kiaccudukanus yriesooB. CiocoObl HOTy4eHUS] MOHOCAXapUI0B, XUMHUYECKHE
CBOICTBA, MPUMEHEHUE.

AMUHOKHUCIIOTHI: CIOCOOBI OMYyYeHHsI, Ha3BaHUs, XUMUYECKHE CBOMCTBA.

benku. VX poJib B KU3HU KUBOTO.

IMNPAKTUYECKOE 3AJJAHUE
OTHOCUTENbHAS INIOTHOCTh OPraHUYECKOro BEIIECTBA 110 BOIOPOy paBHa 27. BemecTBo
conepxkut 89% yrinepona u 11% Bonopona. Onpenenure GopMmyiy BeliecTBa.
BriBenuTe MonekynsapHyro popmMyny BellecTBa, coaepxkaiero 85,7 % yrnepona u 14,3%
Bojopoaa. [lnoTHOCTE MapoB 1o Bogopoay paBHa 21.
Haiinute MmonekynspHyto Gpopmyiy yrieBoJopo/a, MaccoBasi J0JIs yriiepoja B KOTOpOM
cocranisieT 80%, OTHOCUTENbHAS IUIOTHOCTh BEILIECTBA 110 BOAOPOAY paBHa 15.
Kakoii 06veM (H.y.) BoJ1opoaa He0OX0uMO 3aTpaTtuTh AJis rugpuposanus 0,1 monb
3TUIIeHA?
Omnpenenure, kKakoil 00beM KHCIOPOaa (H.y.) 3aTpaTUTCs Ha MojHOe cropanue 1,12 n
MeTaHa?
Kakoit 06bem nponena (H.y.) OyJaeT u3pacxoJ0BaH B peakiiH ¢ BOJAOPOAOM, €CIIU
obpa3zyercs 7,15 moib npormnana?
6,4 r kapObua KajabIMs pacTBOpWIM B Bojie. Kakoit 00beMm (H.y.) alleTusieHa npu 3ToM
BBIIEIUTCS?
I'mokozymaccoit 50 r pactBopuiu B 100 1 BoJibl. BerurcianTe MaccoByIO J0JTIO TIFOKO3bI B
MOJTyYHMBILIEMCS] PacCTBOPE.
Bbruncnurte Maccy yKCyCHOM KHCIIOTBI, 3aTPadeHHYIO Ha PEAaKIHIO C paCTBOPOM THAPOKCHIA
HaTpus Maccoil 120 r ¢ maccoBoii goneit menoun 25%.



65. Kakoit 00beM Bogoposa (H.y.) BBIACTUTCS IPY B3aUMOJCHCTBUN YKCYCHOM KuUCiIoThl ¢ 10 T
Marsnus, coaepkauiero 20% npumeceii?
66. Kakas macca ¢eHonsiTa HaTpHsi MOKET OBITh MOJTyYeHa Y B3aUMOJIeHCTBUH (peHoa
Maccoii 4,7 T ¢ pacTBOPOM THAPOKCHAA HAaTpus, conepkaiiero 2,4 r NaOH.

IMAKET 3K3AMEHATOPA

3aganue : TeopeTnueckoe U NPaKTUYECKOE
Teoperndeckne u MpakTUIECKHE BOTIPOCH pa30MBAIOTCS HA BAPHAHTHL. B KakioM BapuaHTe 2
TEOPETUYECKUX U OJUH MPAKTUYECKUI BOIIPOC.

Pe3yabTaThl 0cBOCHUS
(0OBEKTHI OLICHUBAHMS)

OcHOBHbBIE TOKA3aTEIH OLIEHKH
pe3yjibTata U UX KPUTECPHUHN

Tun 3apaHus;
Ne 3apanus

B pesyabTare 0CBOCHUS AUCHUILIMHBI 00YYAIOWIMIACH J0J15KeH YMETh:

e HA3LIBATH: usydennsle | Ilepeuncnser pasnuynbie xumudeckue | Teoperuueckue u
BCIIIECTBA II0 | 3IEMEHTHI U BEIICCTBA MIPaKTUICCKUE
«TPUBUATILHOW WA BOMIPOCH! 1- 66
MEKTyHapOTHOM
HOMEHKJIaTypam;

e  OnpexeNsiTh: Knaccuduuupyer npuHaanexHOCTb Teopernueckue
MPUHAIJICKHOCTD BEMIECTB K | BEIIECTB K Pa3HBIM KJlaccaM BOIPOCHI 3-5
PasHbIM KJaccaM | xyrMugecKuX 2JIEMEHTOB
HCOPTaHMICCKIX M| Beigensier pa3nuuHbie KIacchl Teopernueckue
OPraHMYeCKUX COECAUHEHHUI; .

HEOPraHUYECKUX COCITUHEHUI Borpockl 15-18
XapaxkTep B3aMMHOTO .
e —— ATOMOB p | OIpenessieT Tl peakiuii XUMUYCCKIX
MOJIEKYJIaX, THIIbI peaKiuii B | COCAMHCHUI: BOCCTAHOBIICHHE, Teopernueckue
HEOpraHUYeCKOH U | 3aMEHbI, 0OMEHa U Jp. Borpocsl 6-10

OpFaHquCKOﬁ XUMUU,

XapakTepu30BaTh:S-, p-, d-

3JIEMEHTBI 110 X
TI0JIOKEHHIO B
Ilepuoanueckoit CHUCTEME
.M. MenneneeBa; ooOmmue
XUMUYECKHE CBOMCTBA
METaJIOB, HEMETAJIJIOB,
OCHOBHBIX KJ1aCCOB
HEOPraHUYECKUX n

OPraHNU4YCCKUX COCI[I/IHCHI/II\/’I;

Xapakrepusyer S-, pP-, d-371eMeHTHI 1Mo
HX TMOJIOXKEHUIO B [Iepnoanueckoit
cucrteme .M. MenneneeBa

H3naraer O6H_[I/Ie XHUMHNUYCCKHUC
CBOMCTBA MCTalJI0OB, HCMCTAJLIIOB,
OCHOBHBIX KJIACCOB HCOPTaHNUYCCKUX U
OpPraHN4YCCKUX CO€OUHEHHI

Teopernueckue
Borpochl 12-14

Teopernueckue
BOIpochl 45-55

O00BSACHATH:  3aBHCHUMOCTH
CBOWCTB  HEOPraHUYECKUX
BEIIECTB OT MX COCTaBa M
CTPOCHHUS,

HM3znaraet cBoiicTBa HCOPraHN4C€CKUx
BCIICCTB OT UX COCTaBa U CTPOCHUSA

Teopernueckue
Bonpocsl 29-31

NPOBOJMTHL  pacyeTbl IO
XUMUYECKUM (opMyiaaM H
YPaBHEHUSM PEAKLIUM;

Brinmonanenue PAaCUYCTHBIX 3a1a4 HA
MacCCOBYIO JOJIIO paCTBOPOB BCIICCTB,
MacCy paCTBOPCHHOI'O BCILICCTBA.

IIpakTuueckue
Bornpockl 33-44
IIpakTuueckue




Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4.

BOIIPOCHI 56-66

B pe3yjbTaTe 0CBOCHUA TUCHUIIJINHBI oﬁyqalomniica HOJI?KCH 3HATDb:

BaKHeli e XUMHYECKHe
MOHSITHSI: BEIIECTBO,
XUMHYECKHI 3JI€MEHT, aTOM,
MOJIEKyJIa, Macca aTOMOB H
MOJIEKYJI, HOH, PaJHKal,
ILTOTPOTIHS, HYKITU B U
M30TOIIBI, aTOMHBIE S-, P-, d-
opOuTAIN, XUMUIECCKas
CBSI3b,
AIIEKTPOOTPHUIIATEILHOCTD,
BaJICHTHOCTH, CTETICHb
OKUCJICHUS, THOPUIH3AITHS
opOuTase,
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII, MOJIb,
MOJISIpHAst Macca, MOJISIPHBIN
00BeM raz000pa3HbIX
BEIIECTB, KHCIOTHO-
OCHOBHBIE pPEaKlIiU B
BOJTHBIX PacTBOpax,
TUAPOJIU3, OKUCIICHHUE U
BOCCTAHOBIICHHE,
ANIEKTPOJINU3, CKOPOCTh
XUMHUYECKOHN PEaKInu,
MEXaHU3M peaKkllnu,
KaTayus3, TerIoBou 3P ekt
peaxkiuu, SHTaIbINs,
TEIUI0Ta 00pa30BaHuUs,
SHTPOIUS, XUMUYECKOE
paBHOBECHE, KOHCTaHTa
paBHOBECHS, YIIIEPOTHBIH
ckener, GyHKIMOHAaIbHAas
rpyIina, TOMOJIOTHS,
CTPYKTYpHas U
MIPOCTPAHCTBEHHAS
M30MepHsl, THIYKTUBHBIA U
Me30MEpHBIN APDHEKTHI,
anexktpodui, Hykieohum,
OCHOBHBIE TUITBI pEaKIIUN B
HEOPraHNYECKOH U
OpraHUYECKON XUMHUH;

DopMyaHpYEeT OCHOBHBIC TIOHSITHSI,
Hmeet npe/cTaBIeHUe O aTOMHBIX S-,
p-, d-opOuTasaX, XHMUYECKOH CBS3H,
AIIEKTPOOTPHUIIATEIILHOCTH,
BAJICHTHOCTH, CTETICHU OKUCIICHHUSI,
ruOpuau3au opouTaie,

BI)I)I@HSIGT OCHOBHBIC UJICU U ITIOHATUA:
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT,
MOJTb, MOJISIPHAsI Macca, MOJISIPHBIH
00BbeM ra3000pa3HBIX BEIECTB

JlaeT mpuMepsI KHCTIOTHO-OCHOBHBIX
peakmuii B BOJHBIX PacTBOPax,
TUAPOJIN3A, OKUCIIEHUS U
BOCCTaHOBJICHHUSI, SIEKTPOIIN3a,
CKOPOCTH XMMHYECKON PEaKLnH,
MeXaHH3Ma peaklnu, KaTanusa,
TEIJIOBOTO 3 deKTa peakiinm,
SHTAJIBIINH, TEIIOTHI 00pa30BaHus,
SHTPOINUU, XUMUYECKOTO PAaBHOBECHH,
KOHCTaHThI PABHOBECHS, YTIIEPOTHOTO
ckenera, QyHKIIMOHAIBHOM IPyMIIbl,
TOMOJIOTHH, CTPYKTYPHOI U
IPOCTPAHCTBEHHOI 30MEpHH,
UHAYKTUBHOTO U ME30MEPHOTO

s dexra, anexTpoduna, HykIeoduna,
OCHOBHBIX THIIOB peaKkiuii B
HEOPraHMYECKOU U OpraHuYecKoi
XUMHUH;

Teopernueckue
BOMPOCHI 1-2
Teopernueckuit
Bonpoc - 11
IIpakTnueckue
Borpockl 33-44
Teopernueckue
BOIIPOCHI 19-22
IIpakTnueckue
BOTpoCH 33-34
Teopernueckuit
BOIPOC 5
Teopernueckue
Borpockl 19-23

OCHOBHBIC¢ 3AKOHbI XUMMHMH:
3dKOH COXpaHCHHUA MacCChl

BCIIIECTB, 3aKOH
IIOCTOSHCTBA cocTaBa
BEIIIECTB,

BrinonHseT pacueTHsle 3a1aHUS HA
HAaX0XJIEHUE OTHOCUTEIIBHOU
MOJIEKYJISIPHOM MaccChl, Ha
OIIPEAEIEHUE MAaCCOBOM 101
XUMHUYECKUX DIEMEHTOB B CIIOKHOM
BELIECTBE

IIpaxtuyeckue
Bonpockl 33-44
IIpaxtuyeckue
BOIPOCHI 56-66




ITAKET 3K3AMEHATOPA

3ananue : [Ipomexxyrounas aTrrectanus B popme — 3a4era
CocrasiroTcsi OUIeTHI IO 2 BOmpoca.

Yc/i0BUS BbINIOJTHEHUS 32/IaHUS
1. Mecto (Bpems1) BBIIIOJIHEHUS 3aJaHMsI:_3a/IaHUE BBIIOJHACTCS B_ay/IMTOPUU
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3aJaHus: 90 MuHYT

3. Bbl MOXeTe BOCMO1b30BaTbCA CNPABOYHbIM MaTepMaIoM
4. TpeboBaHust OXpaHbl Tpyaa:
5. O6opynoBaHue:

HIkana oueHkn 00pa3oBaTeJbHbIX JOCTHKEHUH (V1S BCeX 3a/1aHUI)

Kputepun onenku:

- OIIEHKA «OTIMYHOY BHICTABIIAETCS 00yYarOIeMycCsl, €CJI OTBET Ha BOIIPOC MOJHbIH,
JIOTUYHBIN, TPAMOTHO H3JIOXKEH.

- OIIEHKA «XOPOIII0» BHICTABIIAETCS O0yJaroIeMycsl, €ClIU JOMYIIeHbl He3HAUUTEIbHbIE
TOTPEITHOCTH B OTBETE HA BOIIPOC.

- OIIEHKA «yJOBIIETBOPUTEIHLHO»BBICTABIISIECTCS 00yJarOIeMYCsl, €CJIU OTBET Ha BONPOC
HEJIOTUYHEIN, HE ITOJTHBIH.

- OIICHKA «HEYOBJIETBOPUTEIHHO» BBICTABIIsIETCS 00yUaloIEMYyCsl, €CIIM HET OTBETA Ha
MOCTaBJIEHHBIN BOIPOC.
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