MuHucTepcTBO 06paszoBaHus Tynbckoi obnactu
FocypapcTBeHHoe npocheccMoHanbHoe oopasoBaTenbHoe yupexaeHue Tynbckoi o6nacTu
«[1OHCKOW NONMTEXHUYECKMI KONNeax»

; g k; HaunmeHoBaHve [OKyMeHT a: Pabouas nporpamma Nuer 113 28
e s 06weobpazoBatensHON AMCLUMNNMHBI XUMUS Pedakuyus Ne 1
i YoroeHoe ofos-everve: P Of1.12 09.02.07 ) 9K,
KOHTPONbHbIN

YTBEPXIIAKO
3am. gupekropa no Y u HMP

O.A. EBTexoBa

«02»09.2024 r.

PABOYAS IIPOI'PAMMA OBIIEOBPA3OBATEJILHOM
JANCHUIIJIMHbI

O11.12 Xumus

MMpOorpaMMabl IIOATrOTOBKH CIICHUAIMCTOB CPCAHCTO 3BCHA

1o cnequaibHOCTH 09.02.07 UHdopmanoHHbIEe CHCTEMBbI M IPOT PAMMHUPOBAHM €
(cme mmanMCT MO0 HH(POPMAIMOHHBIM CHCTEMAaM)

Ha 0a3e OCHOBHOTO 00111ero oopa3zoBaHus
ouHas (popma oOydeHus

2024 r.



MuHucTepcTBO 06paszoBaHus Tynbckoi obnactu
locypapcTBeHHoe npocdheccMoHanbHoe obpasoBatenbHoe yupexaeHue Tynbckoi oonactu
«[1OHCKOW NONMTEXHUYECKMI KONNeax»

HaumeHoBaHue RokymenTa: Pabouas nporpamma et 2 3 28
obweobpasoBatensHON AMCUMNINHBL XiMUs

Peoakuyusi Ne 1 ™

KOHTPONbHbIN

YcnosHoe obosHaderve: P OO.12 09.02.07

JIucr coriiacoBanus

Opranuzanusi-pa3padoT4nkK:
locymapctBenHoe mpodeccuoHanbHoe oOpa3oBaTenbHOE ydpexkaeHue Tyabckodt oOJactu

«/{oHCKOM MONMMTEXHUYECKUHN KOJIICIK.

Pa3paboTuuk:

Xy3uHa OnpBupa MakacuMoBHa, npenojasarens [TIOY TO «IITK».

COI''TACOBAHO

Ha 3aCeIaHUH IPEIMETHOH ({UKIOBOI ) KOMHCCHH
001meo0pa3oBaTeNbHBIX U 00IIETIPO(PecCHOHATBHBIX AUCHUIIINH Ne 1

[TpoTtokonm Ne 1
ot «02»09.2024 .

[Ipencenarens IIK: H.H.Poguukuna

Jkcnepr:

ITIOY TO «IIIK», npenogasatens [TaxomoBa A.A.




MuHucTepcTBO 06paszoBaHus Tynbckoi obnactu

«[1OHCKOW NONMTEXHUYECKMI KONNeax»

FocyaapcTBeHHOe NpodieccMoHanbHoe obpasoBartentHoe yupexaeHne Tynbckon o6nactu

HaumeHoBaHue [OKyMeHT a: Pabouas nporpamma
obweobpasoBatensHON AMCUMNINHBL XiMUs

YorosHoe oGoa-aee: P Of.12 09.02.07 Pedaruus Ne 1

Jinct 3n3 28

K.
KOHTPONbHbIN

COIEPXAHUE

1. TIACIIOPT [IPOTPAMMEI  OBILEOBPA3OBATEJILHOM
JICTIATUTVHBI

2. CTPYKTYPA U COJIEPYKAHUE OBIIEOBPA30BATEJILHOM
JICTIATUTVHBI

3. VCJIOBUS  PEAJIM3AIINU OBIEOBPA3OBATEJIBHOI
JICTIATUTVHBI

4. KOHTPOJIb U  OI[EHKA PE3VJIbTATOB OCBOEHHUS

OBIIEOBPA3OBATEJIGHOM JTUCIIATUTMHBI

12

22

23




MuHucTepcTBO 06paszoBaHus Tynbckoi obnactu
locynapctBeHHoe npodeccnoHanbHoe obpa3soBaTenbHoe yupexaeHue Tynbckoit oonactu
«[1OHCKOW NONMTEXHUYECKMI KONNeax»
HaumeHoBaHue RokymenTa: Pabouas nporpamma et 4 n3 28
obweobpasoBatensHON AMCUMNINHBL XiMUs
YcnosHoe obosHaderve: P OO.12 09.02.07

Peoakuyusi Ne 1 ™

KOHTPONbHbIN

1L.IIACIIOPT PABOYEH ITPOIPAMMBI OBIIIEOBPA3OBATEJILHON
JUCHUIIVIMHBI «XUMUS»

1.1. Ob6aacTs npuMeHeHUsI MPOrPpaMMbl

Pabouass mporpamma paspaboTaHa B COOTBETCTBUHU C (elepaibHBIM TOCYIApCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHJIAPTOM CPEIHEro oOIero oopazoBanus (yTB. MPUKA30M MUHHUCTEPCTBA
oOpazoBanuss u Hayku P®D ot 17.05.2012r. Ne 413 (c u3MeHEHHUSIMH U JOTMOJHEHUSMH)) U
denepaibHON 00pa3oBaTENBHONW MPOTPAMMON CpeHero oO0Iero odpa3oBaHus (YTB. MPUKA30M
MUHHCTEepCcTBa MpocBemenuss P® or 18.05.2023 Ne371), ¢ yderom denepanbHOl pabodeit
IpPOrpaMMBbl CpeHero oOIero oOpa3oBaHMs MO JUCHUIIIMHE «XuMHUsD (0a30BBI YpOBEHB),
pexomMeHioBaHHOW DenepanbHBIM TOCYJapCTBEHHBIM OFO/DKETHBIM HAyJIHBIM YIPEXKICHHEM
«HCTUTYT CTpareruu pa3BUTHS oOpa3oBaHusi Poccuiickolt akageMuu 0oOpa3OBaHUS,
npuMepHol paboueil mporpammbl  00IIEOOpa30BATENFHON — TUCHUIIMHBL  «XUMHUSD» Ui
npodecCHOHANBHBIX  00pa3oBarenbHbiXx opranusanuii  maus YITIC 09.00.00 (09.02.07),
pexomenoBanHoi PI'BOY IO «MHctuTyr pa3Butus NpodeccCHOHaIbHOIO 00pa3oBaHUD»
(yrBepkaeHa Ha 3acenaHuu CoBeTa IO OLIEHKE COJEp)KaHUS M KaueCcTBAa MPUMEPHBIX PabOUnX
nporpamMm  0oOIE0Opa30BATENbHOTO U COLMAIBHO-TYMAHUTApPHOIO  LHMKIOB  CPEIHErO
npodeccuonanbHoro oopazoBanus (mpotokoi ot 30.11.2022r. Nel4)).

Pabouas mporpamma o01eo0pa3oBaTeIbHON MUCITUTLINHBI SBJISIETCS YaCThIO OCHOBHOM
npodeccuoHanbHOM 00pa3zoBaTenbHOM mporpamMMbel B cootBerctBUUM ¢ DPI'OC CIIO mo
cnenquansHoctd 09.02.07 UHpopManuoHHbIEe CHCTEMbI U IPOrPaMMHPOBaHue ( CIIe IHAJIHCT
no MHPOPMALMOHHBIM CHCTeMaM), BXojsmei B  ykpynHeHHyto rpymnmy 09.00.00
NudopmaTuka ¥ BHIYUCIUTEIbHAS TEXHUKA.

Pabouas mporpamma 001e00pazoBaTeIbHON AUCHUILIMHBI MOXKET OBITH MCIOJB30BAaHA
IPYr'UMHU  00pa30BaTEIbHBIMU  YUPSKICHUSIMU TNPOQPECCHOHATBHOTO U JIOTOJHHUTEIBHOTO
00pa3zoBaHMs, PEATU3YIOIMMH 00pa30BaTEIBbHYIO TTPOTPAMMY CPEIHEr0o 00Iero oOpa3oBaHMsI.

1.2. MecTO AUCHMILUITUHBI B CTPYKTYpe npodeccCHOHATBbHOI 00pa3oBaTeIbHOI MPOrpaMMbl
CIIO: nucuuIuinHa BXOJUT B 00IIc00pa30BaTeIbHBIN UK.

1.3. He.]'ll/l H IVIAHUPYEMBI€ pPE3YJIbTAThI OCBOCHUA TUCHUIITIHHBI:

1.3.1. Hean u 32124 TUCHUTLIAHBI

Conepkanue TporpaMMbl 00IE0O0pa30BaTEIFHON JMUCITUTUIMHBI «XUMHSD HAIMPaBIICHO
Ha JOCTH)KEHUE DEe3ylIbTaTOB €€ M3yuyeHus B cooTBeTcTBMM ¢ Tpeboanusmu PI'OC COO c
ydaeTroM npodeccuonansHoi HanpasieHHocTd PI'OC CIIO.

@OopMUpOBAaHHE y CTYIEHTOB TIPEJACTABJICHUS O XUMHUUYECKOW COCTaBJIAIOIICH
€CTeCTBEHHO-HAyYHOW KApTUHBI MHpA KaK OCHOBBI TPHHATHS pEIIEHUN B >KU3HEHHBIX W
IPOM3BOJICTBEHHBIX CUTYAIIUsX, OTBETCTBEHHOTO MOBEICHNUS B IPUPOTHOM Cpee.

3amaun JUCHUTLINHBL:

1) copmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHYECKUX MPOIECCOB U SIBICHU I
B OKPYXKAaIOILEH cpejie, ETOCTHOM HAyYHON KapTUHBI MHPA, B3AUMOCBSI3U U B3aUMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;
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2) pa3BUTh YMEHUS COCTABJIATH (POPMYIIBI HEOPTAHMYECKUX H OPTAHMYCCKUX BEIICCTB, YpaBHEHUS
XUMUYECKUX PpEaKIUU, OOBACHATP HX CMBICI, HHTEPIPETHUPOBATH pE3yNbTaThl XUMHUYECKUX
SKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKA IPOBEICHUS MPOCTEHIMX XUMHUUYCCKHX JKCIIEPUMEHTAITBHBIX
UCCIIEIOBAaHUN € COOII0ICHNEM MPaBMII 0€30IMacHOr0 OOpaIeHuUs C BEIIECTBAMU U TAOOPATOPHBIM
00opyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HWHQPOPMAIMIO XMMHUUYECKOTO Xapakrepa W3 pa3IuYHBIX
HCTOYHUKOB;

5) cdhopMupoBaTh yMEHUs MPOTHO3UPOBATH MOCIEACTBUS CBOCU ICSITEIHHOCTH M XUMHYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MIPOIIECCOB;

6) cgopmMupoBaTh MOHWMAHHUE 3HAYMMOCTU JTOCTHKEHUM XMMHUYECKON HAayKd U TEXHOJOTHH s
Pa3BHUTHS COIUATBLHON U TPOU3BOJICTBEHHOU cdep.

1.3.2. Tlnanupyemble pe3yJbTaThl OCBOCHHS 00LICO0pa30BaTeJbHON JUCHUILVIMHBI B
coorBeTcTBMH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne AUCIUILIMHA uMeeT Tipu (opmupoBannu u pazsutun OK u T1K.
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1.3.2. [Inanupyembie pe3yJabTaThl 0CBOEHHUsI 0011e00pa3oBaTeIbHON THCHUIIMHBI B cooTBeTCTBUH ¢ @PT'OC CIIO 1 Ha ocHoBe ®I'OC COO

Ko u [Inanupyemsbie pe3ynbTaThl OCBOCHUS TUCIHUIIIUHBI

HauMEHOBaHUE

(hopMHUpyEeMBIX Ob6ume JucuuminHapHbie

KOMIIETEHITN
OKO01. B yacTu TpynoBOro BOoCIuTaHus: - BJIAJIETh CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpasi BKIIOUYAET:
Bei6upars - TOTOBHOCTD K TPY/Ly, OCO3HaHUE LIEHHOCTH OCHOBOIIOJIAraroNMe MOHATHS (XAMHUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAs
CITOCOOBI MacTepCTBa, TPYIOJIIOOHE; 000J104YKa aroma, s-, p-, d-3JIeKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa,
pelieHus 3a7a4 | - TOTOBHOCTh K aKTUBHOM JESATEIbHOCTH BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTENIEHb OKACICHUS, XUMUYECKast
npodeccroHan | TEXHOJIOTUYECKON M COIMATbHOM CBSI3b, MOJIb, MOJISIDHASI MAcca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKEJIET,
BHOH HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATb, byHKIIMOHATBHAS TPYIINA, PATUKa, U30MEPUsl, U30MEPbI, TOMOJIOTUYECKU
JIEITEIBHOCTA | TJIAHUPOBATH U CAMOCTOSITENIEHO BBITIOTHSATH psAI, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPO/I- U a30TCOIEPIKAIME COCTMHEHUS,
MPUMEHUTEIBH | TaKylO NEATEIbHOCTD; OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (YITIEBOIBI, KHUPHI, OCIIKH ), MOHOMED,
0 K Pa3TUYHBIM | - HHTEPEC K Pa3IM4HbIM cepam MOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHMUS,
KOHTEKCTaM npodeccroHaIbHON ESTETBHOCTH, KPUCTAJUIMYECKAsl PEIICTKA, THITbI XAMHUYECKUX PEAKIU (OKUCIUTEIBHO-

OBinajieHne yHUBEPCATBHBIMU YIEOHBIMU
M03HABATEIbHBIMHU JICH CTBUSIMHU:

a) 0a30BbIC JIOTHYECKUE JEHCTBUS:

- CAaMOCTOSITEIBbHO (GOPMYITHPOBATH U
aKTYaJTM3UPOBATh MPOOJIEMy, pacCMATPUBAThH €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBaHWUS JJIsI CPAaBHEHU S, KITACCU(DUKALINH U
000011IeHN;

- OTIPEENATH 1NN JeSTeTbHOCTH, 3a]]aBaTh
mapaMeTpsl U KPUTEPUH MX JOCTHIKSHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M MTPOTUBOPEYHS B
paccMaTprBaeMbIX SIBICHUSX;

- BHOCHUTb KOPPEKTUBHI B JICATEIIbHOCTb,

BOCCTaHOBUTEJIBHBIE, IK30-1 SHA0TEPMHUUYECKIE, PEaKIIHU HOHHOTO O0OMEHa),
PacTBOP, SJEKTPOIUTHI, HEAIEKTPOIUTHI, FTEKTPOIUTUYECKAS TUCCOIMALIMS,
OKHUCIIUTENb, BOCCTAHOBHUTEIIb, CKOPOCTh XMMHUYECKON PEAKIIUH, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHS] XUMUUYECKOTO CTPOCHUS
opranuueckux Bemects A.M. byrnepoBa, Teopust 371€KTPOIUTUUECKON
JIMCCOLIMAINU, Tepuoandecknii 3akoH [[.M. MeHeneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUH, (JAKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIYICHUHU U 0€30ITaCHOM HCITOJIH30BAHU U
BOKHEHIIIMX HEOPTAaHUYECKUX M OPTAHMYCCKUX BEIIECTB B OBITY H
MPAKTUUYECKOUN JIEATEIHbHOCTH YEJIOBEKA;

- YMETh BBISBJIISATH XapaKTePHbIE MPU3HAKA U B3aMMOCBSI3b N3YUEHHBIX
MOHSTUM, IPUMEHSATh COOTBETCTBYIOILME MOHSTUS IPU ONTUCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX U OPTaHUUYECKUX BEILECTB U UX MPEBPAIICHU;
BBISIBJISTH B3aUMOCBSI3b XUMHYSCKUX 3HAHHUM C TTIOHATHSIMH U
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OIICHUBATh COOTBETCTBHE PE3YIBTATOB IIEIISIM,
OILICHUBATh PUCKH MOCIICACTBUM ICATCIBHOCTH,

- pa3sBUBAaTb KPCATUBHOC MBIIIUICHUC ITPHU PCUHICHU U
JKU3HEHHBIX MPo0IeM

0) 6a30BBIC MCCIICIOBATEILCKUE ACHCTBHS:

- BJIJICTh HAaBBIKAMHU y4€OHO-HCCIIEI0BATEIIBCKON
U TIPOCKTHOM JACATSILHOCTH, HABBIKAMH
paspenieHus mpooIem;

- BBISIBJIATDH IPUYHNHHO-CIICJACTBECHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3aJ1a4y, BBIJIBUTaTh TUIIOTE3Y €€
peUICHU A, HAXOAUTH APpTYMCHTBI JJIA
JIOKa3aTeJIbCTBA CBOMX YTBEPIKICHHH, 3a/1aBaTh
[1apaMeTpbl U KPUTEPUU PEIICHUS,

- AHAJIM3UPOBATH MMOJIYUCHHBIC B XOJA€ PCIICHU A
3a/1a4M PEe3yJIbTaThl, KDUTHYECKH OI[CHUBATH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

- yMETh NIEPEHOCHUTD 3HAHUS B IO3HABATEIILHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACATCILHOCTH;

- yMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00J1aCTe;

- BBIJIBUI'aTb HOBBIC UJICH, ITPEJIaraTb
OPUTHHAJIBHBIE TTOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTP UX MCIOJL30BAHUS B
MO3HABATEIBbHOM U COLIMATIBHOM MTPAKTHKE

MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- YMETh MCIOJIb30BaTh HAMMEHOBAHHUSI XUMUUECKUX COEINHEHUIN
MEKIYHAPOJHOTO CO3a TEOPETUUECKON U MTPUKIAHON XUMUH U
TpUBHUAIIbHBIC HA3BAHUS BAKHEHIIMX BEIIECTB (3THJICH, alleTUJICH, TNIUIIEPUH,
denon, popmanbaeru, yKCycHas KUCIOTa, ITIMIUH, yrapHbIi ras,
VIJIEKUCIIBIN ra3, aMMHaK, TalieHas U3BeCThb, HeraleHasl U3BecTb, IUTheBas
COJla ¥ IPYTUX), COCTaBIATH OPMYIIBI HEOPTaHHMYECKUX U OPTaHUYECKUX
BEIICCTB, YPaBHEHU S XUMUUECKUX PEAKINi, OOBSICHATh UX CMBICI,
MOATBEPKAATh XapaKTepHbIe XUMUYECKIE CBOMCTBA BEILIECTB
COOTBETCTBYIOILMMH SKCIIEPUMEHTAMH U 3aIUCAMHU YPaBHEHU N XUMUYECKUX
peaKuuii;

- YMETh YCTaHABJIMBATh IPUHAJICKHOCTh N3YYEHHBIX HEOPTaHUYECKUX U
OpraHMYECKUX BEILECTB K ONPEIEICHHBIM KJIacCaM U TPYyIIaM COEIUHEHHUI,
XapaKTeprU30BaATh UX COCTAB M BaXKHEWIIME CBONCTBA; ONPENIETATh BHUIbI
XUMUYECKUX CBs3eH (KOBaJIEHTHAs, HOHHAs, METAJLNTMYECKas, BOJIOPOIHAS),
THUTIBI KPUCTAJUIMYECKUX PEIICTOK BEIIECTB; KIaCCU(UIIUPOBATh XUMUYECKUE
peakuuu;

- copMHPOBATH MPECTABICHUS: O XHMUYECKOW COCTABIISAIOLICH
€CTECTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XUMUH B TO3HAHUHU SIBJICHUMN
NPUPOJIBL, B OPMUPOBAHUY MBIIIIEHUS ¥ KyIbTYphl JTUYHOCTH, €€
(YHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOIMMOM ISl pelieHUs] MPAKTUYECKUX
3a71a4 1 IKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOU CpEAE;

- YMETh POBOAUTD PACUETHI 10 XUMUUYECKAM (OpPMYJIaM U ypaBHEHHSM
XUMUYECKUX PEAKUUM C UCIOIb30BaHUEM (PU3NYECKUX BEIMYMH,
XapakTepU3YIOIMX BEILECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJibHBIE YCIOBHS) Ta30B, KOJIMYECTBA BELIECTBA; UCIIOIb30BATh
CHUCTEMHBbIE XUMUYECKUE 3HAHUS ISl IPUHSTHS PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBSI3AHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM




MuHuctepcTBo 06pasoBaHms TynbCcKkon obnactu
locynapcTBeHHoe npodheccuoHanbHoe obpasoBaTenbHoe yupexaeHue Tynbckoi obnactu
«[JOHCKOW NONMTEXHUYECKUI KONNeax»

HaumeHoBaHwve JOKYMEHTa: Pabouas
06weobpa3zoBatensHON ANCUMNINHLE XMUs
YerosHoe obosHaderve: P OM.12 09.02.07

nporpamma

Jinct 8 n3 28

Pedakuyusi Ne 1 3.

KOHTPONbHbIN

OK 02.
Hcnons3oBath
COBpEMEHHBIC
CpeacTBa
MIOMCKaA,
aHaIm3a u
UHTEpIIpeTalu
U uHpopMaIuu
u
uH(opMauon
HBIC
TEXHOJIOTUU
ULt
BBITIOJTHEHUS
3a/1a4
npogeccruoHan
BHOMU
JIeSITeIIbHOCTH

B o65acTy 11eHHOCTH Hay4HOTO MTO3HAHUS:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO Ha JUAJore KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B
MOJIUKYJABTYPHOM MUDE;

- COBEPILCHCTBOBAHUE SI3bIKOBOM M YUTATEIBbCKON
KYJIBTYpbl KaK CpeJCTBa B3aUMOJIEHCTBUS MEXLY
JIOJIbMH ¥ TIO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTH Hay4YHOH JesITeIbHOCTH,
TOTOBHOCTb OCYIIECTBIISITh MTPOEKTHYIO U

M CCIIEI0OBATENIbCKYIO JESTEIbHOCTD
WHJIMBUYAJILHO U B TPYIIIIE;

OBnazieHuEe yHUBEPCATbHBIMH YI€OHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU :

B) pabota ¢ nHpopmaruei:

- BIIaJICTh HABBIKAMH MOJIydeHUSI HHOOPMALIUK U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIILHO
OCYIIECTBJISTh MOUCK, aHATU3, CUCTEMATU3AIINIO U
WHTEpIpeTalnio HHPOPMAIIUU PA3THIHBIX BHIOB
U (opM IpesCTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX popMaTax
y4eTOM Ha3zHaueHUs HH(POPMALINH U 1[eIeBOM
ayJIUTOPUH, BEIOMPAs ONTUMAIBHYIO GOpMY
MPEACTaBICHUS U BU3YAIH3aIUU;

- OLICHUBATh IOCTOBEPHOCTD, JIETUTUMHOCTD
nHQOpMaIUH, €e COOTBETCTBHE PABOBLIM U
MOpaJIbHO-3TUYECKMM HOpMaw;

- YMETh IIAHUPOBATH U BHIMOIHATH XAMUYECKUM SKCIEPUMEHT
(mpeBpalleHUs] OPraHMYECKUX BEIIECTB IIPU HATPEBAHUU, TOJTy4eHUE
ATUJIEHA U U3yYEHHE €0 CBOWMCTB, KAUECTBEHHbIE PEAKLIMH Ha allbJACTH/IbI,
KpaxMaJl, YKCYCHYIO KHCIJIOTY; J€HaTypalus OeIKOB P HarpeBaHUH,
[[BETHBIE pEaKIH OEJIKOB; MIPOBOAUTH PEAKIITU HOHHOTO OOMEHa,
OIIPENEIIATh CPeLy BOJIHBIX pACTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha Cynbdar-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHMS; PEIaTh
SKCIIEpUMEHTAIbHBIC 3a1aun 110 TemaM "Metamibl" u "Hemeraminbl") B
COOTBETCTBUH C MPABUIAMU TEXHUKH 0€30aCHOCTU MPHU OOpaIleHUU C
BEIIECTBAMU M JIAOOPATOPHBIM 000PYIOBAaHUEM; MIPEACTABIIATH PE3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B (JopMe 3aImiCcH YpaBHEHUH COOTBETCTBYIOIIMX
peaxuuii ¥ GopMyITUpPOBaTh BHIBOJBI HA OCHOBE ATHX PE3Y/IbTATOB;

- YMETh aHAJM3UPOBATh XUMUYECKYI0 MH(MOPMAIIHUIO, TOTYJaeMylo U3
pa3HbIX UCTOUYHUKOB (CPEJICTB MacCOBOM MH(popMaIuu, ceTb HTEepHET 1
Ipyrue);

- BJIAZIETh OCHOBHBIMU METO/IaMU HAYYHOT'O ITO3HAHMUsI BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOt0ieHre, U3MEepEeHne, IKCTIEpUMEHT,
MOJIETUPOBaHUE);

- YMETh MPOBOIUTH PACUETHI 10 XUMUUYECKUM (PopMysiaM U ypaBHEHUSIM
XUMUYECKUX PEAKIUH C UCTIOIb30BaHUEM (DM3HUUECKUX BEIUYUH,
XapaKTepU3YIOIMX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMasbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BATh
CHUCTEMHbBIE XUMUYECKUE 3HAHUS JJIS IPUHATHUS PELICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMU U UX PUMEHEHUEM
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- ICTIOJIB30BATh CPEZCTBA HH(POPMAITMOHHBIX 1
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHM3aLMOHHBIX 33]a4 C COOMIOICHUEM
TpeOOBaHU IPTOHOMUKH, TEXHUKH 0€30TTaCHOCTH,
TUTHEHBI, PECYPCOCOEPEKEHH S, TIPABOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HAaBBIKAMH PAcIIO3HABAHMS U 3aIATHI
uHdopmaruu, nHopMamoHHON 0€30MacHOCTH
JMYHOCTH;

OK 04.

D ddexrnBHO
B3aNMOJICHCTBO
BaTh U
pabortathb B
KOJUICKTHBE H
KOMaHJI¢

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITENILHOCTH M CaMOOIIPEJIETIEHHIO;
-OBJIa/IEHHE HaBbIKAMU Y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHOM U COLMAIbHOM
JIeSITEIILHOCTH

OBJajieHrEe YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMH JIEUCTBUSIMHU:

0) coBMecTHasl ACSTEIbHOCTb:

- IOHUMAaTh U UCMOJIb30BaTh IPEUMYIIIECTBA
KOMaHJIHON Y WHIUBUTyaIbHOU paboThI;

- MPUHUMATH LIE€]IM COBMECTHOM JEATEIBHOCTH,
OpPraHU30BBIBATh U KOOPJIMHUPOBATH ACUCTBUS 11O
€€ JOCTHKCHUIO: COCTABJIATH ILJIaH ACHCTBUMH,
pacrnpenesnsaTh pojv C y4eTOM MHEHUM yHaCTHUKOB
00CYyXIIaTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPIMHUPOBATH U BHITIOJIHATH paboTy B
YCIOBUSIX PEaTbHOIO, BUPTYAIbHOTO U
KOMOWHHMPOBAHHOTO B3aMMO/ICHCTBUS;

- YMETh IUIAHUPOBATh U BBITOIHATE XMMUYECKUH SKCIIEPUMEHT
(mpeBpaleHsl OpraHMYECKUX BEIIECTB MIPU HarpEeBaHUH, IOJIydEHHE
STUJIEHA U U3y4EHHE er0 CBOMCTB, KAUECTBEHHbBIE PEAKIINU Ha aJIbJCTUIbI,
Kpaxmajl, YKCYCHYIO KHUCJIOTY; JAeHaTypalus OelKOB IpU HarpeBaHHH,
[[BETHBIE pEaKINy OEJIKOB; MPOBOJUTH PEAKIIMH HOHHOTO OOMEHa,
OIpEZIENSATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha CyIb(at-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHMSI; PelaTh
SKCIIEpUMEHTaJIbHBIE 3a1auu 1o TemMaMm "Metamnsl" u "Hemeramnsl") B
COOTBETCTBMH C MTPaBUIAMHU TEXHUKH 0€30M1aCHOCTH MTPH 0OpaIieHuH ¢
BEIIECTBAMU M JIAOOPATOPHBIM 000PYIOBAaHUEM; TIPEACTABIIATH PE3yIbTaThI
XUMUYECKOTO AKCIEPUMEHTA B JopMe 3alliCU YpaBHEHUN COOTBETCTBYIOIIMX
peakuii u GopMynHpoBaTh BBIBOBI HA OCHOBE 3TUX PE3yJIbTaTOB
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- OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYALUSIX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHME, OBITh MHUIIHATUBHBIM
OBnasieHNEe YHUBEPCATbHBIMU PETYISTUBHBIMU
JICACTBUSIMU

T) IpUHSATHE Ce0S U IPYTUX JTIOACH:

- IPUHUMATh MOTUBBI U apTYMEHTHI JIPYIUX JIIOACH
MIpU aHAJIM3E PE3YJIBTATOB JCSATEIIbHOCTH;

- IpU3HABaTh CBOE NIPABO U MPABO APYIUX JIFOAEH
Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C
MO3UIMHU APYrOTr0 YEIOBEKA;

OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKpYKaroleu
Cpelbl,
pecypcocOepex
CHUIO,
MPUMEHSTh
3HaHUS 00
W3MCHCHU U
KIMMara,
MPUHIIATIBI
OepexXITMBOTO
MPOU3BOICTBA,
3¢deKTUBHO
IENUCTBOBATE B
Ype3BbIYAHBIX

B 00651aCcTH 3K0J10TMYECKOro BOCIIUTAHMUS:

- ¢(POPMHUPOBAHHOCTH HKOJIOTHYECKON KyIbTYpHI,
IIOHMMaHHUE BIMSHUS COLIMAIBHO-2KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE IPUPOAHON U
COLIMATIBHOM Cpe/ibl, OCO3HAHKE INI00AIbHOTO
XapakTepa 3KOJIOTHYECKHX MPodIieM;

- INIAHUPOBAHHUE U OCYILECTBIICHUE JACVCTBUH B
OKpY>Karollle CpeJie Ha OCHOBE 3HaHUs Liellen
YCTOMYUBOIO Pa3BUTHUs YEIIOBEUECTBA;

AKTUBHOE HEINPUITHE NEUCTBUM, TPUHOCIIX
BpEJl OKpYXKaIOLEH Cpere;

- YMEHHE TPOTHO3UPOBATH HEOJIATONIPUSATHBIC
HKOJIOTMYECKUE MOCIIEACTBUS NPEAIPUHUMAEMBIX
JIeCTBUH, IPEIOTBPALLATH UX;

- paCILMpPEHUE OIBITA IEATEIBHOCTH
HKOJIOTMYECKOW HaIIPaBIECHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-

- c(hOpMUPOBATH MIPEACTABIICHUS: O XHMUYECKOW COCTaBIISIONICH
eCTeCTBeHHOHay‘IHOfI KapTUHBI MUPa, pOJIXM XUMHUHW B ITO3HAHUU SIBJIEHU N
IPUPOJBL, B JOPMUPOBAHUY MBIIIIICHUS U KyTbTYpbl JTUYHOCTH, €€
(GyHKITMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOM IS PEIICHUS ITPAKTUUYSCKIX
3aj71a4 1 9KOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOU CPEAE;

- yMETh COOIIIOIaTh MpaBUJIIa YKOJIOTHYECKH 11€71eCO00pa3HOTO MOBEICHUS B
OBITY U TPYAOBOMN JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYKaloILeW NPUPOJHOM CPENbl; YYUTHIBATH OMMACHOCTh BO3ACHCTBUS Ha
JKUBBIC OPpTaHU3MBI OIIPECACIICHHBIX BEMICCTB, ITOHHMMAA CMBICII ITOKa3aTEIIsa
MpeAesIbHON I0MYCTUMON KOHIIEHTpaIuu
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CUTYyaluAX

HCCIIEIOBATEIBCKOM, MPOCKTHON M COLMATbHOM
JIeSITEIIbHOCTH;
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2. CTPYKTYPA U COIAEPKAHUE OBIJ.IEOEPAE!OBATEJII»HOfI JUCHUILIMHbI «XUM HUS»
2.1. O0beM JTMCHUILTHHBI M BUAbI Y4eOHOI padoThI

Bun yueoHol padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrPaMMBbl AMCHUIINHBI 72
B T.4.
OcHoBHOE coepKaHue 72
BT. U..
TeopeTudeckoe 0OydeHmne 40
MPaKTUYECKUE 3aHSATUS 32
IIpodeccuoHanbHO-OPUEHTHPOBAHHOE  coJep:kaHHe  (colep:kaHue 6
MPUKJIATHOTO MOJYJIs1)
B T. 4.
TEopeTHyYecKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUSA 4

IIpome:xyTouHas aTTecTanus (3a4eT) 2
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Oobem, ak. 4. / Koasl
B TOM 4HCJIe KOMIIeTe HIIU,
Haunme HoBaHUe pa31e/ioB U . B opme N (b opuuposany
Tem Conep:xxkanne yueGHOI0 MaTe puajia, NPAKTUYEe CKUX U JIA00PaTOPHBIX 3aHATHI NPaKTH4eCKOHN 10 KOTOPBIX
NOJATOTOBKH, crnocoodcTByeT
aK. 4. 3JIeMEeHT
MPOrpaMMblI
1 2 3 4
Pa3znes 1. OCHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHoBHoOE coep:KkaHue 4 OK 01
Ctpoenue aToMoB TeopeTudeckoe 00yueHue 2
XUMHHUCCKAX SIEMEHTOB U | Coppemennas MoJeb CTpoeHUs aToMa. CHMBOIMYECKU I A3bIK XUMHUH.
pHupoAa XUMHHCCKON XUMHUYECKUAMN JIEMEHT. DJIeKTpOHHAas KoHpuryparus atoma. Kiaccudukanms
CBI3H XUMHUYECKHX 3JIEMEHTOB (s-, P-, d-351eMeHThI). BaleHTHBIC AJIEKTPOHBI. 2
BanentHoCTb. DEKTpOHHAS IPUPOJIa XUMUYECKOU CBSI3H.
DNeKTPOOTPUIIATENBHOCTh. BUIbI XUMHYECKOM CBsI3M (KOBAJICHTHAs, HOHHA,
METaJIJINYeCKasi, BOJOPOJIHAsSI) U CITOCOOBI € 00pa30BaHUs
IIpakTH4yeckue 3aHATHSI 2
Pemenue 3amanuii Ha WCHOJL30BAaHHE XUMHUYECKOM CHUMBOJMKA W Ha3BaHUU
COCIMHEHWM MO HOMEHKIAType MEXKIYHAapOJHOIO COK3a TEOPETHYECKOH U
NPUKIATHON XMMHU WU TPUBHAIBHBIX HA3BaHUU JJII COCTABJICHHUS XUMHYECKHX
(dopMy1 NBYXaTOMHBIX COEAMHEHUN (OKCHIOB, CyIb(QUIOB, THAPUIOB U T.N.) U
JPYTUX HEOPTraHMYECKUX COCAMHEHUI OTAEIbHBIX KI1aCCOB. 2
[Ipaktnueckue 3anaHus Ha YCTAHOBJIEHHE CBS3M MEXIY CTPOCHUEM aTOMOB
XAMHYECKHX 3JIEMEHTOB M IEPUOJUYECKUM H3MEHEHHEM CBOWCTB XWMHYECKHX
3JIEMEHTOB M HMX COEIMHEHUI B COOTBETCTBUM C MojoxkeHueM llepmommueckoi
CHCTEMBI.
Tema 1.2. OcHoBHOE coep:xxaHue 2 OK 01
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ITepuonnuecknii 3aKk0H 1
tabmmuna /1.1. MenneneeBa

IIpakTnuyeckue 3aHATHUS

[Tepuoanueckas cucrema xumudeckux aemeHToB .M. MenneneeBa. ®uszndeckuii
cmbici [lepuoanueckoro 3akoHa J[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHYECKHX IJIEMEHTOB, 00pa3yeMbIX WMH MPOCTHIX U CIIOKHBIX BEIECTB
B COOTBETCTBUM C MOJIO)KEHUEM XUMHUYECKOTO 3JieMeHTa B [leproanueckoit
cucreme. MupoBo33peHuecKkoe U HaydHoe 3HaueHue [lepuonnueckoro 3akona /1.M.
MenneneeBa. [Iporuossr JI.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUUYECKUX
JJIEMECHTOB.

PemeHne npakruko-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3aJaHU M Ha
XapaKkTepU3aIui0 XMMUUECKUX JIEMEHTOB «MeTamnueckiue / HeMeTaNInIeCKre
CBOWCTBA, AJIEKTPOOTPULIATEIIBHOCTh XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX
3JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B TIEPUOJNUECKON CUCTEME XUMUUECKUX
anemenToB .M. MennaeneeBay

OK 02

Pa3nen 2. Xumuyeckue pea

KUK

10

Tema 2.1.
Tune! XUMHYECKAX

peaKkuui

OcHOBHOE coaepkaHue

»

TeopeTuueckoe o0yueHue

Knaccudukanus v TUIIBI XUMHUYECKUX PEAKIIMI C yJaCTHEM HEOPTraHUYECKUX
BemecTB. CocTaBlieHHe YpaBHEHHH peakiinii COeTMHEHHU S, pa3I0KEHUs, 3aMEILCHU S,
oOMeHa, B T.4. peaKkluil TOPeHHs], OKUCIICHU-BOCCTAHOBIICHUSI.

YpaBHEHUsI OKHCIIEHUA-BOCCTaHOBIEHUS. CTeneHb okucineHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBIIEHNE U YpaBHUBAHHNE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOIOM 2JIEKTPOHHOTO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKiuu B MPUPO/IE, TPOU3BOJICTBEHHBIX ITPOIECCAX M JKU3HEICATEIIbHOCTH
OpraHHU3MOB

I[pakTnyeckue 3aHATHUS

KomnuecTBeHHBIE OTHOIICHHMS B XHMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHEI B
XUMUU WU PACUYCTBI IO YPAaBHCHUSAM XUMHUUCCKUX peaKI.[Hﬁ. Monp Kak eguHHIA

KOJINMYECTBA BCIICCTBA. MOJISIpHaSI Macca. 3aKOHBI COXpaHCHUS MACChbl U SHCPIHUH.

OK 01
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3akoH ABoraapo. MomspHbiii 00beM Tra3oB. OTHOCHUTENBHAsl TUIOTHOCTH Ta30B.
Pacyetsl 1Mo ypaBHEHHSIM XUMHUUYECKHX PEAKIHI ¢ MCIOJIB30BAHUEM MacChl, 00beMa
(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA

Tema 2.2.

OcHOBHOE coJepkaHue

DJIEKTPOIUTHIECKAS

TeopeTnueckoe o0yyeHune

JIMCCOLIMAI M 1 HOHHBINA
o0OMeH

Teopust 2yIeKTpOTUTHYECKON aucconnanuu. MoHbl. DIEKTPOIUTHI, HEIJICKTPOIHUTHI.
Peakiiun wmonHoro oOmena. CocraBlieHHWE peakuii MOHHOTO OOMEHa IyTeM
COCTaBJCHHUS WX IMOJHBIX M COKPAIICHHBIX HOHHBIX YypaBHeHHH. KHCIOTHO-
OCHOBHBIC PEaKIMU. 3aJJaHKsI HA COCTABJICHUE MOHHBIX PEaKIIH

OK 01
OK 04

Paznea 3.

CtpoeHue U CBOHCTBA HeOpPraHuie CKUX BelleCTB

18

Tema 3.1. Knaccudukanmus,

OcHoBHOE codcpikaHue

HOMCHKIIaTypa U CTPOCHUC

TeopeTnueckoe o0y4yeHmne

HCOPraHNYCCKNX BCUICCTB

[Ipenmer Heoprannueckoit xumuu. Kinaccudukaius HeopraHM4eCKiX BELIECTB.
[IpocTtslie u cioxHbIe BewecTBa. OCHOBHBIE KIIACChI CIIOKHBIX BEILECTB (OKCHIBI,
TUJIPOKCU/IbI, KUCIIOTBI, COJIM). B3anMOCBSI3b HEOPraHMYECKUX BEILECTB.
ArperaTHble cOCTOsIHMS BelecTBa. Kpucrananueckue u aMopgHbIe BEIIECTBA.
Tunsl KpUCTAJTUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKY/IsIpHas, NOHHA,
MeTajuInyeckas). 3aBUCUMOCTb (PU3MYECKMX CBOMCTB BELIECTBA OT THIA
KPUCTAJUIMYECKOW PEIETKH. 3aBUCUMOCTb XUMUYECKOW aKTUBHOCTH BEILECTB OT
BU/JIa XMMHYECKOHN CBSI3M M TUIIA KPUCTALIINYECKOU pereTku. [IpuunHsl
MHOrooOpasusl BEIECTB

HpaKanecmle 3aAHATHUSA

HomeHnknaTypa HeopraHM4ecKUX BEIECTB: Ha3BaHUE BEIIECTBA UCXOAS U3 UX
XUMUYECKON (OpMYIbl UM COCTABICHUE XUMUYECKON (OPMYIIBI UCXOJIS U3
Ha3BaHMs BelecTBa o MexayHapoaHoit (MIOITAK) nnu tpuBnansHol
HOMEHKJIAType.

Pemenue mnpakTHUeckux 3aJaHUA MO  KIacCU(UKAIlMKM, HOMEHKIAType H

OK 01
OK 02
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XUMUYECKUM (POopMysiaM HEOPraHMYEeCKUX BEILECTB Pa3lIMYHBIX KIIACCOB (yrapHBIH
ra3, yrJIEKUCJIbIM ra3, aMMHaK, TraleHas H3BECTb, HETallleHas W3BECTb, NUThEBAs
cojla M JPYruX): Ha3blBaTb M COCTaBIATh (OPMYJIbl XWMHUUYECKUX BEIIECTB,
OTIPEIeINATh MPUHAUICKHOCTD K KIIACCy.

Hcrounnku xumMudeckoit mHpopManuu (CpeacTB MacCOBOM MHGOpMAITNH, CETh
Hutepuer u npyrue). [louck nadopmaruu mo Ha3BaHUIM, UACHTH(UKATOPAM,
CTPYKTYPHBIM (hopmynam

Tema 3.2.
DOUBUKO-XUMUUECKUE
CBOMCTBAa HEOPTAHUYECKUX
BEIIIECTB

OcHoBHOE coecpikaHnue

Te OpeTHYIECKOE oﬁyqenne

Mertamnbl. O6ume ¢u3ndeckue W XUMHYECKHe CBOHCTBa MeTaiioB. CrocoOsl
MOJy4eHUsl. 3HAaYCHHUE METAJJIOB U HEMETAJUIOB B MPHUPOJIE U KU3HEIEATEIbHOCTU
yeloBeka M opranu3mMoB. Kopposus MeTamnoB: BUAbI KOPPO3UHU, CIIOCOOBI 3alThHI
METaJNIOB OT KOPPO3UHU

Hewmeramner. Obume ¢pu3nyueckue M XMMUYECKHE CBOMCTBA HEMETAIIIOB. TUITMYHBIE
corictea HemetamioB [V— VII rtpynn. Krnaccudukanus U HOMEHKIATypa
COeMHEHU HeMeTauIoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MIPUPO/IE
XUMHUYECKHe CBONCTBA OCHOBHBIX KJIIACCOB HEOPTaHMYECKUX BELIECTB (OKCHUJIOB,
TUJIPOKCUJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHU U CBOMCTB
MPOCTBIX BEIIECTB, BOAOPOJIHBIX COSAMHEHUH, BBICIIMX OKCUOB U THAPOKCHIOB

IpakTnyeckue 3aHATHUS

CocraBneHue ypaBHEHUN XMMHUYECKHUX PEAKIUH C y4acTHEM MPOCTHIX M CIOMKHBIX
HEOPraHMYECKUX BELIECTB: METAZIOB W  HEMETAJUIOB; OKCHUIOB METAJUIOB,
HEMETAUIOB U aM(OTEPHBIX DJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUHN H
aMQOTEpHBbIX TUJPOKCUJOB; HEOPraHMYECKUX COJEeH, XapaKTepU3ylIMX HuX
CBOMCTBA.

PemeHnne NpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA,
COCTaB, MOJy4yeHUE U 0e30IacCHOE MCIIONb30BAaHUE BAKHEHIIMX HEOPraHMYeCKHX
BEIIECTB B OBITY U MPAKTUYECKOM JIESATEIBHOCTH YeJIOBEKa

OK 01
OK 02

Tema 3.3. Unentuduramnus

OcHoBHOE coaep:kaHue

OK 01
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HCOPraHNYCCKNX BCUICCTB

TeopeTuueckoe o0yueHue

Pemenne SKCIEpUMEHTANBHBIX 331a4 10 XUMHUYECKMM CBOMCTBAM METAJUIOB H
HEMETAIUIOB, II0 PACIIO3HABAHUIO M IIOJIYYEHHIO COCAMHEHHUM METaUIOB U
HEMETAIJIOB.

WnenTndukanuss HEOPraHMYECKUX BELIECTB C HCIOJB30BAHMEM HX (DHU3UKO-
XMMUYECKMX CBOWCTB, XapaKT€pPHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHbIE
peakuuu Ha cynbar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUSI

OK 02
OK 04

Paznea 4.

CTpOGHI/Ie H CBOMCTBA OpPraHnveCKUx BEIIECTB

20

Tema 4.1. Knaccudukanus,
CTPOCHHUE U HOMEHKIIATypa
OpPraHUYECKUX BEILECTB

OcHOBHOE coJepKkaHue

TeopeTuueckoe o0yueHue

[losiBneHne 1 pasBUTHE OPraHUYECKOW XUMUHU Kak Hayku. [Ipeamer opranmueckoi
XUMHH. MeCTO U 3HaYeHHEe OPraHUYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHHUE KaK MOPSANOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJIGHTHOCTH.  OCHOBHBIE  TOJIOKEHUS  TEOPUU  XUMHYECKOTO  CTPOCHUS
opraHuueckux coennHeHud A.M. byriepoBa. YIieponHbIH CKEJIET OpraHUYECKOn
MOJIEKYJIbI. 3aBUCHUMOCTb CBOWCTB BEILECTB OT XMMHUYECKOI'O CTPOEHHUSI MOJIEKYI.
M3omepust 1 u30MepHbl.

Ilonsatne o d¢ynkunonanbHoi rpynne. Pamukan. IlpuHiunel kiaccugukanuu
OPraHUYECKUX COCAVUHEHMH. MexXayHapoaHas HOMEHKIATypa W IPUHIHUIBI
HOMEHKJIATypbl OPTaHUYECKUX COCTUHEHHUM.

HpaKTn'{ecmle 3aHATHUSA

[onsite 00 a30TCoAEpkKAMMX COCTUHEHUSX, OMOJIOTUYECKH aKTHMBHBIX BEIIECTBAX
(yrneBonax, kupax, OelKax W Jp.), BBICOKOMOJIEKYISIPHBIX COCTUHEHUIX (MOHOMED,
nojauMep, CTPYKTypHOe 3BeHO)HOMeHKIaTypa OpraHM4YecKuX COEIUHEHHI
OTIIENIBHBIX ~ KIacCOB  (HACBHIIICHHBIC, HCHACHIIICHHBIE W  apOMATHYECKHE
YITIEBOJOPOABI, CIHPTHI, (PCHOJNBI, albACTUIbI, KETOHBI, KapOOHOBBIE KHCIOTHI U
np.) CocraBieHue TOIHBIX U COKPAICHHBIX CTPYKTYPHBIX (POPMyN OpraHUYECKHX
BEIIICCTB OTJICIBHBIX KIACCOB, WCIOJB3ysd WX Ha3BaHUS 10 CHCTEMAaTHUYCCKOH H

OK 01
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TPUBUAIBLHON HOMEHKIAType (3THIICH, alleTHIICH, TIHIIepUH, (PeHoII, hopMasIbaeTu,
YKCYCHasl KHUCIIOTa, TAWIUH). Pacdersl mpocteilieid ¢GopMynbl OpraHHYeCcKOM
MOJIEKYIIbI, UCXOJISl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa

OcHOBHOE coJepkaHue

OpraHUYEeCKUX COEAUHECHUMN

TeopeTuueckoe o0yueHue

PU3MKO-XMMUYECKAE CBOMCTBA OPraHUYECKUX COCIUHEHUW OTIENBHBIX KIIACCOB
(ocobeHHOCTH KTaccH(UKAIIMM M HOMEHKIATYphl BHYTPU KJlacca; TOMOJIOTHYECKU T
psan u obmast Gopmyrna; uzomepust; puanyeckre CBONCTBA; XMMHUECKUE CBOMCTBA;
CITOCOOBI TTOTYUCHHS):

— TpeaeNbHbIe YITEBOAOPOIbl (aJKaHbl U IUKIOANKaHbl). ['OpeHHe MeTaHa Kak
OJIMH U3 OCHOBHBIX MCTOYHMKOB TEIJIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBa
MPUPOHBIX YITIEBOJAOPOIOB, HAXOXKIACHUE B IPUPOJE U IPUMEHEHHE aJIKaHOB;

— HempenenbHble (JIKEHbl, QIKUHbl W aJKaJAUEHbl) M apOMATUYECKHE
yraeBoaopoAbl. l'opeHue anerusieHa Kak MCTOYHUK BBICOKOTEMIIEPATYpPHOIO
MIJIAMEHU JIJISl CBApKU U PE3KH METaJIOB

— KHCJIOPOACOACPKANME COSTUHCHUS (CITUPTHI ¥ ()eHOJIBI, KAPOOHOBBIC KUCIIOTHI U
3(UpBI, ATBACTHABI U KETOHBI, JKUPBI, yIIeBoAbl). [IpakTuueckoe nmpuMeHeHue
ATUJICHIIIMKOJS, T EeprHa, peHona. [Ipumenenue gopmanpaerua,
areTanbAeTH/1a, YKCYCHOM KUCIOTHI. Mblla KaK COJIM BBICHIMX KapOOHOBBIX
KUCI0T. Moronme cBOMCTBA MblIIA

IIpakTH4yeckue 3aHATUSA

OK 01
OK 02
OK 04
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— asoTcojaep)Kalme COCNMHEHWS (aMHHBI W aMHUHOKUCJIOTHI,  OCJKH).
BricokoMonekynsapHbie COeTMHEHUsI (CHHTETHYECKUE W OMOJIOTHYECKU-AKTUBHEBIE).
Mounomep, monuMep, CTpYKTypHOe 3BeHO. [lonmmepusanus dTHIeHa Kak OCHOBHOE
HaIpaBJIEHNE €TO UCTIOJIb30BAHMSL.

'eneTnyeckass CBs3b MEXIy KIaccaMd OpPraHUYECKUX coeauHeHui CBoiicTBa
OPTraHUYECKUX COCIMHEHUM OTIEIbHBIX KIACCOB (TPUBHAIBHAS U MEXIyHApPOJHAS

HOMEHKJIaTypa, XAMHUYECKUE CBOMCTBA, CIIOCOOBI MOJIYICHUS): ITPEICTbHbIE (aTKaHbI
U IIUKIOAJIKaHbI ), HEMPEACTbHbBIC (AIKCHBI, ATKAHBI U aTKAJHCHBI) U apOMAaTHYCCKUE
YIJICBOIOPOABI, CIUPTHI B (HEHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(HUPBI, AIBACTHAB U

KETOHBI, aMUHBI 1 aMUHOKHUCJIOTBI, BEBICOKOMOJICKYIAPHBIC COCAUHCHHU . 3a,Z[aHI/I$I Ha

COCTaBJICHUC ypaBHeHI/Iﬁ XUMHNYCCKUX peaKI_[I/Iﬁ C Y4aCTUCM OPraHUYCCKUX BCUICCTB
Ha OCHOBAaHHH HUX COCTaBa U CTPOCHHUA

Tema 4.3. OcHoBHOE colepKaHue OK 01
Wnenrnduxarms TeopeTnueckoe o0yyeHnue OK 02
OpPraHUYECKUX BEUIECTB, UX OK 04
buooprannueckue coenunenus. [lpumenenne u Ouosornveckast pojb YrJeBOJIOB.
3HAaYEHHUE U MPUMEHEHHE B
SLITOBOM I OxucneHue yraeBOAOB — HMCTOYHUK DHEPIUM >KUBBIX opraHu3moB. OOmactu
. NPUMEHEHUST aMHUHOKUCIOT. llpeBpameHuss OenkoB MUIM B OpraHU3ME.
MIPOM3BOJICTBEHHOMN
buonmornueckue ¢Qynkiuun OenkoB. buonmormueckue ¢dyHKuM kupoB. Poib
NeSITeIbHOCTH YeNIOBEKa . o
OpraHMYeCcKO XUMHUU B PELICHUH MPoOIeM NUIEBON 6€30aCHOCTH
Ponb oprannveckoil XMMUU B pPelieHUHU MPOOJIeM dHEPreTuyeckoil 6e30nacHOCTH,
B Pa3BUTHUM MEIULIUHBI, CO3JaHUU HOBBIX MaTepUajOB, HOBBIX HCTOYHUKOB
SHEPruu (AIbTEpHATUBHBIE HCTOYHMKM 3Hepruu). OmacHOCTb BO3ACHCTBHS Ha
KMBBIC OPTaHU3MBI OPTaHUYECKUX BEIIECTB OTICIBHBIX KIACCOB (YIIEBOIOPO/IEI,
CHUPTHI, (EHOJIbI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, ANBAETUNIBI U [IP.), CMBICI
MOKa3aTessl MPeeNIbHO IOMYCTUMON KOHIIEHTPALUH
Pazten 5 Kuneruueckne #  TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH MPOTEKAHHUS
) XHMHYECKHX PeaKIuii
Tema 5.1. OcHoBHoOE coaep:kaHHue OK 01
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CxopocTh XUMHUYECKUX

TeopeTuueckoe o0yueHue

peaKuui.
XWMHUYECKOE pPABHOBECHE

CkopocTh peakuu, €€ 3aBUCUMOCTh OT pa3IUyHBbIX (PAKTOPOB: MPHUPOJIBI
pearupyonMx BEIECTB, KOHLEHTPALUU PEarupyrolMX BELIECCTB, TEMIEPATypbl U
MJIOAIA PEAKIIMOHHON ToBepXHOCTH. TerutoBbie d(hPEeKThl XUMUYECKUX PEAKIIUH.
OK30- U SHIOTEPMHUYECKUE PEAKIUH.

OO0paTtuMOoCTh peakiuii. XMMHUYECKOe PAaBHOBECHUE U €T0 CMEIICHUE TO]I ICHCTBUEM
pa3nyHbIX (PAKTOPOB (KOHIEHTpAIMsl PpEareHTOB MWJIM IPOAYKTOB pPEaKIUH,
JlaBJIeHUEe, TeMIeparypa) Uil CO3[aHMUs ONTHMAJIbHBIX YCIOBHI MpOTEKaHUs
xumudeckux rnporneccos. IIpunnun Jle-Illatense

OK 02

IpakTnyeckue 3aHATHUS

Pemenne nmpakTuko-OpHMEHTHPOBAHHBIX 33/laHUN Ha aHAIN3 (AKTOPOB, BIMSIONMX
Ha U3MEHEHHUE CKOPOCTHU XMMHUUECKOW pEaKlUMH, B T.4. C MO3ULUNA DKOJIOTUUYECKU
1[e7ecoo0pa3HOro TMOBEACHUST B ObITY M TPYAOBOW JEATENIBHOCTH B LEJsX
COXpaHEHUs CBOETO 370POBbs U OKPYXAIOUICH MPUPOAHON CPEIbI.

PemeHre npakTuko-OpUEHTUPOBAHHBIX 33JaHUM Ha IPUMEHEHUe npuHnuna Jle-
[IlaTtenbe 111 HaxXOXKACHUSA HAIPABJICHHUS CMELICHUS PAaBHOBECHS XUMHUYECKOU
peaKuuy U aHan3 (PaKTOPOB, BIMSIONMX HAa CMELICHHE XUMHUYECKOIO PaBHOBECHUS

OK 01
OK 02

Paznea 6.

PactBOpbI

Tema 6.1.

OcHoBHOE cocpiKkaHue

IlonsiTue o pacTBOpax

HpaKTn'{ecmle 3aHATHUSA

PactBopenme kak  ¢usMko-xuMHuUeckuii  mporecc. PactBopsl.  CrocoOsl
MPUTOTOBJICHNUS pacTBOpoB. PacTtBopmmocTs. MaccoBas 1015 PacTBOPEHHOTO
BCIIICCTBA. CMBICIT TOKa3aTens MmpeaAcCIIbHO IlOHYCTI/IMOﬁ KOHOCHTpaluu " €10
UCIIOJIb30BaHNE B OLIEHKE HKOJIOTHUECKON 6€301acHOCTH.

[lpaBuia SKOJOTHYECKH I€JIeCO00pPa3HOro IMOBENCHHS B OBITY W TPYIOBOH
JIeATEIbHOCTH B LEJSIX COXPAaHEHHUsI CBOETO 3I0POBBSI U OKPYXKAIOLIEH MPHPOIHOM
Cp€abl; OIIaACHOCTH BOS)ICI\/JICTBI/IH Ha XUBBIC OPraHH3MbI OIPCACICHHBIX BCHICCTB.
Pemienne NpakTHKO-OPUEHTUPOBAHHBIX pACUETHBIX 3aJaHMMl Ha pacTBOPHI,

OK 01
OK 02
OK 07
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Ilpogheccuonanvno-opuenmuposannoe cooepircanue

Paznea 7.

Xumusi B ObITY ¥ IPOM3BOJACTBEHHOI 1€SITeJILbHOCTH YeJI0BEeKa

Tema 7.1.

XuMus B ObITY U
IIPOU3BOJCTBEHHOU
NeSITeIbHOCTU YeJIOBEKa

OcHoOBHoOE coep:kaHue

TeopeTuueckoe 00yueHue

Hogseitnme QOCTMXEHUS XMMHYECKOM HAYKHW U XMMHYECKOW TEXHOJIOTUH. Poib
XAMUU B OOECHEYEHMHM  SKOJIOTUYECKOH, HHEpreTMuecko ¥  MHUILEBOU
0€30macHOCTH, Pa3BUTUM MEIWIMHBI. [IpaBuia moucka W aHaaM3a XUMUYECKON
WHPOpPMAIIMA W3 Pa3IWYHBIX HCTOYHUKOB (HaydyHas W ydeOHO-HaydHas
JTUTEpaTypa, CpeAcTBa MaccoBoi nHGopmannu, cetb iHTepHeT)

HpaKanecmle 3aHATHUSA

ITouck 1 aHanu3 KEMCOB O NMPUMEHEHUHM XUMHYECKUX BEIIECTB M TEXHOJOIHUH C
ydeToM Oyaymed mnpo(ecCHOHAIBHOW MEATEIBHOCTH 110 TeMaM: BaKHEHIIHE
CTPOMUTENBHBIE MAaTepHUalbl, KOHCTPYKLMOHHBIE MAaTe€pUallbl, KpPacKu, CTEKIIO,
KepaMHKa, MaTepUualibl JJIsl SJIEKTPOHUKHA, HAHOMATEPHUaJIbl, TEKCTUIIbHBIE BOJIOKHA,
VMCTOYHHMKH DHEPIUH, OPTaHUYECKUEe U MUHEpalbHbIC yIOOpEHUs, JEKapCTBEHHBIE
BEIIECTBA, OLITOBAS XMMHUSL.

3anmra: [IpeacraBienue pe3ynbTaToOB pelleHUsl KecoB B opMe MUHHU-IOKIANA C
Mpe3eHTaluen

OK 01
OK 02
OK 04
OK 07

IIpomesxkyToUHAs1 aTTECTANUA 1O TUCHUIUINHE (324eT C Olle HKOM)

Bcero

72
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3. YCJIOBUS PEAJIMBAIIMA OBIIEOBPA3OBATEJIBHOM JTUCIHUILIAHBI
3.1. TpeOoBaHNsi K MUHMMAJIBLHOMY MATePHAJILHO-TeXHUYECKOMY 00ecreYe HUI0
Peanu3zanust 061ieo0pa3oBaTebHON TUCHUTLIMHBI TPEOYeT HaTUYKs yueOHOTO KaOMHETa XUMUH.

OO6opynoBanue yueOHOro KaOMHeTa:

[10CaJJOYHBIE MECTA 10 KOJINYECTBY O0yJarOLIMXCS;
pabouee MecTo NpernoaBaTess;

KOMIIJIEKT y4€0HO — METOJIMYECKOH JTOKYMEHTAINH;
KOMILJIEKT y4eOHO — HaIJIsIIHbIX TOCOOUI;

Texnuueckue cpencTBa oOydeHuUs:

- KOMITBIOTEP C JIMIEH3HMOHHBIM MPOTPAMMHBIM OOCCIICYCHHEM, HWMEIOINIMM  BBIXOJ B
HurepHer;

- MyJBTUMENA TIPOCKTOP;

- IIPUHTED;

- IpOrpaMMHOE oOecriedueHrne o0Imero u MPodeCCHOHAIBHOTO Ha3HAYCHUSI.

3.2. UudopmanuoHHoe odecneyeHue 00yde HUsl
Jns peanuzanmuy mporpaMMbl OMOMMOTEeUHBIH (OHJ 00pa3oBaTENbHON OpraHW3aAllNU

MMeeT IIeYaTHbIe W/UJIM BJIEKTPOHHBbIE O0pa3oBarelbHblE U HHQPOPMAILIMOHHBIE DPECYPCHI,
PEKOMEHIOBaHHBIE JISl MCIIOJIB30BAaHUSI B 00pa30BATENIBHOM MPOLIECCE, HE CTaplIe ISATH JIET C
MOMEHTA U3JIaHHUsl.

OcHOBHEIE HCTOYHHUKMH:

[Ma6puensa O.C. Xumus. 11 wrace. bazoBslii ypoBens: yueonuk  M.: JIpoda, 2023
IMa6puensa O.C. Xumus. 10 wrace. bazoBslii ypoBeHb: yaueOHuk M.: JIpoda, 2023
labpuensn  O.C.  EcrectBozHanume. Xumus, y4eOHUK I CTyA.  Y4YPEKICHUU

cpen.npod.obpazoBanus, M.: UL «Akanemus», 2022

I[OHO.JIHI/ITeJIBHLIe HCTOYHUKMH:

[MkonpHbIN xuMudeckuii skcniepument, DVD, M, OOO Munenna, 2018r
INabpuensn O.C. Xumus B Tecrax, 3afadax u ynpaxsaenusx, M.: U1 «Axkagemus», 2024

HHuTepHeT — pecypesl:
1. Poccuiickas anekrpoHHas mkoja. Xumus. Ilporpamma mns 10 kimacca. [DeKTpOHHBIN

pecype]/ URL: https://resh.edu.ru/subject/29/10/

2. Poccuiickas snekTpoHHas mmKoima. Xumus. [Iporpamma mis 11 kmacca [DIeKTpOHHBIN
pecype]/ URL: httpsi//resh.edu.ru/subject/29/11/
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4. KOHTPOJIb 1 OLEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCIMIIVIMHBI

Tunopl ole HOYHBIX

Ne | OK/MIIK | Moayas/Paznen/Tema | Pesyabrar o0ydeHust .
Me poTpusi THH
| | OcHoBHOe coiep:kaHue
1 Pa3gen 1. OcHoBBI Popmympoarr,
0a30BbIe MOHATHSA U
CTPOEeHMs BellleCTBa
3aKOHbI XUMHH
1.1 | OKO01 |[CtpoeHue atomoB Cocraysare xumuueckue | 1. Tect «CtpoeHune aToMoB
XAMHYECKHX AJIEMEHTOB |(POPMYJIbl COCIMHEHUM B |XUMHUYECKUX IJIEMEHTOB U
U IPUPOJA XUMUUECKOH |COOTBETCTBUU CO MPUPOAA XUMUYECKOU CBSIZU.
CBSI3U CTENEHBIO OKMCIICHUS 2. 3agaun Ha COCTaBJICHUE
XAMHAYCCKUX DJIEMEHTOB, |XHMHYCCKUX (OPMYIT
MCXOJs U3 BaJCHTHOCTU U |IByXaTOMHBIX COCTMHEHUU
ANEKTPOOTPULIATEIBHOCTHU |(OKCUIOB, CYIb(UIOB, THIPUIOB
U T.IL.).
3. 3aaHus Ha UCTIOJIB30BAHUE
XUMUYECKONH CUMBOJIMKH U
Ha3BaHWH COSTMHEHHUH 1O
HOMEHKJIaType MEXIYHApOIHOTO
COI03a TEOPETUYECKOI U
MPUKIATHON XUMUU U
TPUBUATBHBIX Ha3BaHUH IS
COCTaBJICHUSI XUMUYECKUX
(bopMyn1 IBYyXaTOMHBIX
COCIMHEHUM (OKCHUIOB,
Cynb(hUI0B, TUIPUIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX
COEIMHEHUH OTJeNbHBIX KJIaCCOB
1.2 | OKO01 |Ilepuoauueckuii 3akoH U|XapaKkTepu30BaTh 1. Tect «Metamnueckue /
0K 02 tabnuma JI.1. XHMHUYECKHE DJIEMECHTHI B |HEMETAIUIMUECKUE CBOMCTBA,
MemneneeBa COOTBETCTBUH C UX AJIEKTPOOTPUIIATEIBHOCTD U

MIOJIOXKEHUEM B
MIEPUOJNYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MeneneeBa

CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX HJIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U ITOJIOKCHUEM B
IIEPUOJUYECKOU CUCTEME
XUMHYECKUX djieMeHTOB /. 1.
MenpeneeBay.




MuHucTepcTBO 06paszoBaHus Tynbckoi obnactu

FocyaapcTBeHHOe NpodieccMoHanbHoe obpasoBartentHoe yupexaeHne Tynbckon o6nactu

«[1OHCKOW NONMTEXHUYECKMI KONNeax»

HaumeHoBaHwve

JOKYMeHTa:; Pabouas

obweobpasoBatensHON AMCUMNINHBL XiMUs
YcnosHoe obosHaderve: P OO.12 09.02.07

nporpamma

Jnct 24 n3 28

Peoakuyusi Ne 1 ™

KOHTPONbHbIN

OK/IIK
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Pesynbrar 00y4eHust

Tunnl olle HOYHBIX
Meponpus THiA

2. IlpakTueckue 3a1aHus Ha
YCTAaHOBJICHUE CBSI3H MEXITY
CTPOECHHEM aTOMOB XHMHUUYECKUX
3JIEMEHTOB U EPUOIUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHUX DJIEMEHTOB U HX
COCIMHEHUM B COOTBETCTBUH C
nojioxkenueM [lepuoauueckon
CHCTEME.

3. IlpakTKO-OpUEHTUPOBAHHbIE
TEOpPETHYECKUE 3a/IaHHs Ha
XapakTepu3aluo XUMUYECKUX
2JIEMEHTOB: «MeTamnudeckue /
HEMETaJJINYECKIE CBOMCTRA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYCCKHUX DJIEMEHTOB B
COOTBETCTBHUE C UX IJIEKTPOHHBIM
CTPOCHHEM U MOJIOKEHUEM B
MEPUOIUYECKON CUCTEME
XUMHYCSCKHUX DJIEMEHTOB

.. MenaeneeBa»

Pasznea 2. Xumuueckue
peakuun

XapakTepu3oBaTh THUIIbI
XHMHUYeCKUX peakuuii

2.1

OK 01
OK 04

Tunel XUMUYECKUX
peaKuuii

CoCTaBIIATh PEAKIIUU
COCMHCHHSI, Pa3JIOKEHUS,
0o0MeHa, 3aMEIICHHUS,
OKHMCITUTEIBHO-
BOCCTAHOBUTCIIBHBIC
peakiuu

1. 3amaun Ha cocTaBJIEHUE
YPaBHEHUU PEaKIUi:

— COeIMHEHU A, 3aMEIICHHS,
pas3noxeHus, o0OMeHa;

— OKHCJIUTEIIbHO-
BOCCTaHOBUTENBHBIX PEAKIIHH C
U CIIOJIb30BAHNEM METOa
3JICKTPOHHOTO OaJiaHca.

2. 3agauu Ha pacyeT Macchl
BEILIECTBA WJIM 00BhEMa

ra3oB 10 U3BECTHOMY KOJIHMYECTBY
BEILECTBA, MAacce WK 00BEMY
OJTHOTO M3 YYaCTBYIOIMX B
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Ne | OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydyeHust .
MepoNpHATHI
PEaKIuU BELECTB; pacu&Th
Macchl (00bEMa, KOIMYEeCTBA
BEINECTBA) MPOJAYKTOB PEAKIIUH,
€CIIM OJIHO U3 BELIECTB UMEET
npuMecu
2.2 DIIEeKTpONIUTHYECKAS CocTaBisTh ypaBHEHUS 1. 3ananus Ha cocTaBieHUE
JMCCOITUAIUS M MOHHBIN | XHMHUYECKUX PeaKHH MOJIEKYJISIPHBIX ¥ HOHHBIX
oOMeH HOHHOTO OOMEHa C peaKIuii ¢ yaacTueM KUCJIOT,
y4acTUEM OCHOBaHUM U COJIEH,
HEOPTaHMYECKHX BEIIECTB |yCTaHOBJICHUE U3MEHEHUS
KUCJIOTHOCTH CpeJibl
3 Paznea 3. Crpoenne u |MccienoBarb cTpoeHHe H
CBONCTBA CBONCTBA
HeOpPraHuYecKux HeOpPraHu4eCKuX
BelleCTB BelleCTB
3.1 | OK0l [Knaccudukanus, Knaccuduuuponats 1. Tect «HomeHknatypa u
HOMEHKJIAaTypa U HEOpraHM4ecKue Ha3BaHUE HEOPraHUYECKUX

CTPOCHHE
HEOPraHUYECKHX
BCIICCTB

BEILIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEIIECTB MCXOJS U3 UX
XUMHUYECKON (OpMYIIbl UITU
COCTaBJICHUE XUMUYECKON
hopMyITBI HCXOMS M3 Ha3BaHUS
BEILECTBA 10 MEKyHapOIHOU
WU TPUBUAITBHOU
HOMEHKIIAType».

2. 3agaun Ha pacyeT MacCOBOM
J0TM (MacChl) XMUMHUYECKOTO
aJeMeHTa (COeAMHEHHS) B
MOJIEKyJie (CMECH).

3. [IpakTryeckue 3agaHus MO
K1accu puKalu, HOMEHKIAType U
XUMHYECKUM (popMyram
HEOPraHUYECKUX BEIICCTB
Pa3MUYHBIX KIIACCOB.

4. IlpakTryeckue 3aJaHus Ha
ONPEAEIICHNE XUMUYECKOMN
AKTHBHOCTH BEIIIECTB B
3aBHCHUMOCTH BUJIa XUMHUYECKOM
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Tunnl olle HOYHBIX

Ne | OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydyeHust .
Me poTnpusi THH
CBSI3U U THIIA KPUCTALTUYECKOM
peleTKu
3.2 | OKO0l |®u3uKo-XuMHUYECKHE VYcranaBiuBarth 1. Tect «Ocobennoctu
0K 02 CBOMCTBA 3aBHCHUMOCTD (M3HUKO- XUMHUYECKUX CBONCTB OKCHJIOB,
HEOPTraHMYECKUX XAUMHUYECKUX CBONCTB KUCJIOT, OCHOBaHUM, aMPOTEPHBIX
BEILIECTB HEOPTraHUYECKUX BEILECTB |THUIPOKCUJIOB U COJIEH.
OT CTPOEHU S AaTOMOB U 2. 3agaHus Ha COCTaBJICHUE
MOJIEKY, a TAKKE THUIA  |ypaBHEHUW XUMHYECKUX PEAKIAMN
KPUCTAUTAYECKOM C yJ4acTHEM MPOCTHIX U CIOKHBIX
peIIeTKH HEOPTraHUYECKUX BEILECTB:
OKCHJIOB METAJIOB, HEMETAIJIOB U
aM(pOTEPHBIX DJIEMECHTOB;
HEOPTraHUYECKUX KUCIIOT,
OCHOBaHMH U aM(OTEPHBIX
TUJIPOKCUJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTepU3YIOIMX HX
CBOMCTBA U CITOCOOBI TOJTyIEHUS.
3. IlpakTKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3a/TaHHs Ha
CBOMCTBA U NOJIy4CHUE
HEOPraHUYECKUX BEILECTB
3.3 | OKO01 Wnentudukarnus Hccnenosars 1. IIpakTrKO-OpUEHTUPOBAHHBIC
OK 02 |Heopranmyeckux Ka4eCTBECHHBIC PEAaKIUU  |3aJaHUs 110 COCTABJICHUIO
OK 04 BEIIIECTB HEOPraHWYECKUX BEILIECTB |XMMHUYECKUX PEAKUUM C y4aCTUEM
HEOPTaHUYECKUX BEILECTB,
HCIIOJIb3YEMBIX ISl KX
UICHTU(DUKALIUH.
4 Paznea 4. Crpoenne u |HccienoBarb cTpoeHHe H

CBOJICTBa
OpraHu4eCcKux
BEIIECTB

CBOMCTBA OPraHu4e CKux
BeleCTB
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4.1

OK 01

Knaccuduxanmus,
CTpOCHUE U
HOMEHKIIAaTypa
OpPraHUYECKUX BEILECCTB

Knaccuduumponatsb
OpraHMYecKHe BELIECTBA B
COOTBETCTBHH C UX
CTPOCHUEM

1. 3aganus Ha cocTaBieHUE
Ha3BaHUU OPraHUYECKUX
COEIMHEHU 110 TPUBHUATILHOW UJTN
MEXIYHApOIHON
CHUCTEMaTUUYECKON HOMEHKIIATYpE.
2. 3agaHus Ha COCTaBJICHUE
TTOJTHBIX U COKPAILICHHBIX
CTPYKTYPHBIX (OpMYIT
OpPraHUYECKUX BELIECTB
OTJIEJTbHBIX KJIACCOB.

3. 3aaun Ha OIpeLesIEHNE
npocTeiieit GopMyIbl
OpPraHUYECKOW MOJIEKYIIBI, HCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4eCKUX
COCIMHEHUM

VYcranaBiIuBaTh
3aBHCUMOCTD (PM3HUKO-
XUMHWYECKUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUS MOJICKYJT

1. 3amanns Ha COCTaBJICHUE
YPaBHEHUU XUMUYECKUX PEAKIHI
C y4aCTUEM OPTraHUYECKUX
BEIICCTB HAa OCHOBAHHMHU UX
COCTaBa M CTPOCHUSL.

2. 3amanus Ha COCTaBJICHHUE
YPaBHEHU U XUMUYECKUX PEAKUUM,
WILTIOCTPUPYIOIMX XUMUUYECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKaHU s JaHHBIX PEAKIUHN U
TCHETHYSCKOMN CBSI3U
OPraHUYEeCKUX BEIECTB Pa3HBIX
KJIaCCOB.

3. PacuerHble 3a1a41 110
YPaBHEHUSIM PEAKIIUIA C yHaCTHEM
OpraHUYEeCKUX BEIIECTB.

4.3

OK 01
OK 02
OK 04

Nnentudukarms
OpPraHWYECKUX BEIICCTB,
X 3HAYEHHE U
MPUMEHCHHE B OBITOBOI
Y TPOU3BOACTBEHHOU
JIEATEILHOCTH Y€JIOBEKA

Uccnenosatb
Ka4eCTBEHHBIC PEAKIIUU
OpPTraHUYECKUX
COeINHEHNH OTAENbHBIX
KJIaCCOB

1.IlpakTrKko-OpUEeHTUPOBAHHBIE
3aJ]aHus IO COCTABJIEHUIO
XUMHMYECKUX PEAKIUN C ydaCTHEM
OpPraHMYECKUX BEUIECTB, B T.4.
HCIIOJIB3YEMBIX JUISl KX
UJeHTU(DUKALIY B OBITY U
IIPOMBILIUIEHHOCTH.
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Tunnl olle HOYHBIX

Ne | OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydyeHust .
Me poTnpusi THH
5) Pazneu S. XapakTepu3oBaThb
Kuneruueckue u BJIMSIHUE PA3JIMYHbIX
TepMOAMHAMHYeCKHe | aKTOpoOB Ha
3aKOHOMEPHOCTH paBHOBecCHe U CKOPOCTh
NPOoTEe KAHUS XHMHUYeCKUX peakuui
XUMHYeCKUX peaKIuii
5.1 | OK01 |CxopocTb XUMHUYECKUX |XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XUMUYECKOE |BIHUSHUE KOHIIEHTPAIMM |TEOPETHUUYECKUE 3aJaHUS HA
paBHOBecuHe pearupyronyx BeIecTB U |aHanu3 (JaKTOpoB, BIMSIONMX Ha
TeMIepaTypbl Ha CKOPOCTb | U3MEHEHUE CKOPOCTH XUMHUYECKON
XAMHUYECKUX pPeakuuil peakuuu. Ilpaxruko-
XapakTepu3oBaTh OpUEHTHUPOBAHHBIE 33JaHUS Ha
BIIMSIHUE U3MEHEHUS IpuMeHeHue npuHnuna Jle-
KOHIIEHTpauuu BewecTs, |lllarense nms HaxoxneHus
peaxuu cpesl u HaIpaBJICHUS CMEICHUS
TeMIepaTypsl Ha PaBHOBECHSI XUMUUECKOW pPEeaKUu
CMEIICHNE XUMHYECKOTO | aHaiau3 (JAaKTOPOB, BIUSIOMIMX
paBHOBeECHUS Ha CMEIlleHHEe XUMUYECKOTO
paBHOBeCHS
6 HccienoBaTs HCTHHHBIC
Pa3neq 6. PacTtBopbl PACTBOPBI € 33JaHHBIMH
XapaKkTe pUCTUKAMH
6.1 | OKO01 [lonsrue o pactBopax  |Pasnuuare ucTuHHBIE 1. 3agayn Ha NPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOPOB.
2. IIpakTuko-OpuEHTUPOBAHHbIE
pacyeTHbIE 3a/laHUs Ha
JMCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbIe B OBITOBOU 1
IIPOU3BOACTBEHHOM AEATENBHOCTU
YeJI0BeKa
Il | IIpodeccnona/ibHO-OPHEHTUPOBAHHOE COJEPKAHME
7 Pazpea 7. OuenuBarth nocjieAcTBUsA | 3anmra Keica (C yueTom
Xumus B ObITY U ObITOBOM 1 Oyayue il mpodg eccHOHAIbHOM
NPOM3BO/JCTBEHHOM NPOM3BO/CTBEHHOI AesiTeJIbHOCTH)
AesITeJIbHOCTH AesiTeJIbHOCTH YeJI0BeKa
yeJI0BEeKAa (1 (02370007071

IKO0JIOTHYe CKOM
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Tunnl olle HOYHBIX

Ne | OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydyeHust .
Me ponpHsI THIA

0e3onmacHoCTH
OKO0l |Xumus B ObITY U OuenuBarb nocaeacteus | Keiic (¢ yaerom Oymyrieit

OK 02
OK 04
OK 07

MPOU3BOJICTBEHHOMN
JEATEIbHOCTH YEJIOBEKA

OBITOBOM U
MPOU3BOJICTBEHHOM
JIeITeIIbHOCTH YEJI0BEKA C
MMO3UIINH DKOJIOTHYECKOM
0€30I1acCHOCTH

npodeccroHanbHON
NesITeTbHOCTH )

Bo3MoXHBIE TEMBI KEICOB:

1. [Torennenue k1uMara u
BBICBOOOKICHHE TA30BBIX
TUJIPaTOB CO THA OKEaHa.

2. bynynme marepuansl s aBua-
, MAIIIMHO- ¥ TPHOOPOCTPOCHUSI.
3. HoBble maTepuaisl A
COJIHEUHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
pacCTUTENBHBIX MPENnapaToB




