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Paboyasi nporpamMmma y4e6Hon gmcumnianHbl Xummsa paspaboTaHa B
COOTBETCTBUN C TPebOBaHMAMU (PefepaibHOro rocyapCTBeHHOro
obpa3oBaTenibHOro crtaHgapta (ganee ®roC) cpegHero obuiero obpasoBaHus,
(hefepasbHOro rocy4apCTBEHHOr0 CTaHAapTa cpefHero NpogeccMoHanbHOro

obpasoBaHua (ganee- CIrO) no 35.01.23 Xo3ssaika (-MH) ycaabosl,

peKoMeHAaLMaM No opraHm3aumy nonyyvyeHns cpefHero obwero
obpa3oBaHuA B Npejesiax 0CBOEHMA 06pa3oBaTe/ibHbIX MPOrpamMmm CpefHero
npogeccnoHanbHOro obpasoBaHMa Ha 6a3e OCHOBHOrO 06LLero o6pasoBaHns C
y4yeToM TpeboBaHWin (efepanbHbIX rOCYAapCTBEHHbIX 06pa3oBaTe/lbHbIX
CTaHZapTOB W MONy4YyaemMolu cnewLmanbHOCTU UAK NPogeccun cpesHero
npoeccrnoHanbHOro obpasoaHnsa (NMcbmo [enapTameHTa rocyapCcTBEHHOMN

MONMTUKK B chepe MOATrOTOBKM paboumx Kaapos u AMNO MuHob6pHaykn Poccum ot
17.03.2015 Ne 06-259),

MPUMEPHON NporpaMmMbl y4e6HOW AUCUMNIUHBI XUMUS ANS
npogeccroHanbHbIX 06pa3oBaTe/ibHbIX OpraHu3aLuii, peKOMeHL0BaHHOW
defepanbHbIM FOCyLapCTBEHHbIM aBTOHOMHbIM yupexaeHnem «®PefepanbHblii
MHCTUTYT pa3BuTus obpaszoBaHus» (ganee - ®PrAY «dOTO») B KauecTBe
NPUMepPHONM nporpammbl ANs peanusayum 0CHOBHOM NPogheCCUOHaNbHOM
ob6pasoBaTenibHON nNporpammbl CIMO Ha 6a3e 0CHOBHOIo 06LLero o6pa3oBaHuns ¢
noslyyeHnem cpefHero o6uero obpasosaHuns, npoTokon Ne3 oT «21» umona 2015

r., PEerucTpaLnoHHbIn Homep peueH3nn Ne 385 oT «23» utona 2015 r. drAy
«OUNPO»
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1. MACMOPT PABOYEWN MPOIMPAMMbI YYEEHOW AVNCLMNINHBI

« XMIMINWN»

1.1. O6nactb NpMMeHeHUs paboyen nporpamMmmbl

Paboyas nporpamMmma y4e6HON ANCLUUNINHBI « XUMUN» ABNSETCA YaCTbIO
o6uieo6pa3oBaTeibHON NOATOTOBKM 06y4atolmnxca B ydpexaeHun Cri0.
CocTaBfieHa B COOTBETCTBUM C «PeKOMeHZaunamMm no peannsaunm
obpa3oBaTe/ibHOM NporpammMbl cpefHero (NonHoro) obuiero obpasoBaHuns B
o6pasoBaTe/lbHbIX YUYpeXAeHUAX HayallbHOro NPogeccuoHanbHOro N CpefHero
npogeccnoHasbHOro 06pasoBaHmsa € ydyeToM KoHUenuum npenogaBaHns Xumumn B
Poccuiickoin depepaumn ot 9 anpens 2016r Ne 637-p 1 NMpuMepHO OCHOBHOWA
obpas3oBaTe/ibHOWN NporpaMmMbl CpefHero o6uiero obpaszoBaHus , 006PEHHON
pelleHneM efepasbHOro y4ebHO-MeTOANYECKOTO 06beMHEHMSA NO 06LEeMY

obpasoBaHuto (MPOTOKOA OT 28 ntoHA 2016roga Ne 2/16-3).

Paboyas nporpaMmma y4e6HON UCUNNINHBI « XUMUN» MOXET ObITb
MCNOMb30BaHa ANa U3yyeHns Xummmn B yupexgeHumax CrloO, peannsyowmx
obpa3oBaTenbHYyO nNporpammy cpegHero (nosHoro) obuiero obpasosaHna npu

MOAroTOBKE KBA/M(PULMPOBAHHbIX PaGouMx ecTeCTBEHHO-HAYYHOro npoduns.

1.2. MecCTO0 y4ebHOW ANCUMNANHBI B CTPYKTYPE OCHOBHOW NPOodecCUOHasIbHOM

obpasoBaTe/NlbHOW NpPorpamMmbi:

YuebHast gucumnamHa «Xumnusa » sBsieTcst yyebHbIM NpeamMeTom
06s13aTeNbHOM NpeaMeTHON o6nacTn «Xumum» ®FOC cpeaHero o6LLero
06pa3oBaHMA U OTHOCMTCS K 6a30BOM Y4eOHON AUCLUUNANHE eCTECTBEHHO-

Hay4HOro npoduns.

XMMUs n3yyaetca Kak 6a30Bblii yuebHbI NnpegmeT 06weobpa3oBaTeslbHOr0
UMKna npogeccmoHanbHbIX 06pa3oBaTe/ibHbIX NporpaMmm no npoteccum Cro
eCTeCTBEHHO-Hay4HOro npoguns Ha 6ase 0CHOBHOro (06uero)

o6pa3oBaHna35.01.23. Xo3aiika (-1H) ycaabobl



OpraHusatop-pa3paboTumnk: MocygapcTBeHHOe 610 KeTHOE
npoeccrnoHanbHoe 06pa3oBaTenbHOE yupexaeHne Camapckoil o6nacTtu

«AJleKCeeBCKoe NpodeccrMoHanbHoe yunnmuie»

1.3. MnaHupyemble pe3ynbTaTbl 0CBOEHUS YYe6HOW ANCLUNINHBI

JINYHOCTHbIe pe3ynbTaThbl:

- YyBCTBO FOPAOCTU U YBaXKEHUS K UCTOPUM W [OCTUXKEHNSM OTeYeCTBEHHON
XVMUYECKOI HayKW; XMMUYECKN rpamMOTHOe MoBefieHMe B NpodeccuoHanbHoMl

[esTeNbHOCTU 1 B 6bITY NPY 06paLleHN ¢ XUMUYECKMMM BELLLeCTBaMMU,

MaTepuanamu 1 NpoLeccamu;

- TOTOBHOCTb K NPOZO/MKEHNIO 06pa30BaHUA 1 MOBbILLEHUS KBanUduKalum B
n36paHHOn NpoeccMoHanbHOMN esTeNbHOCTU U 06bEKTUBHOE OCO3HAHWE PONK

XNMNYECKNX KOMI'IETGHLI.I/IVI B 3TOM;

- YMEHWE UCMOoMb30BaTh AOCTUXEHNS COBPEMEHHON XMMUYECKOIN HayKuU U
XVMUYECKNX TEXHONOTUIA NS NOBbILLIEHUS] COGCTBEHHOIO MHTENNEKTYaNbHOIO

pa3BUTKS B BbIGPaHHOW NpodeccuoHanbHol AesaTenbHOCTH;

MexnpeamMeTHble pe3ynbTaThbl

- UICMONb30BaHNe Pa3NNYHbIX BUAOB NO3HaBATENbHOW AeATENbHOCTI U OCHOBHbIX
WHTENNEKTYaNlbHbIX Onepaunii (NoCTaHOBKM 3afayu, POPMyIMpoBaHue rmnoTes,
aHanusa 1 CMHTe3a, CPaBHeHMUs, 06006LLeHNs, cucTeMaTU3aLUN, BbISBNEHNS
MPUYMHHO-CNEACTBEHHbIX CBS3€M, NOMCKa aHanoros, HopMynnpoBaHus BbIBOOB)
ANs peleHns NocTaBneHHOM 3a4aum, NpMeHeHne OCHOBHbIX METOA0B MO3HAHUSA
(HabNAEHNS, HAYYHOT0 3KCNepMMEHTa) ANl N3YyUYeHUs Pa3MYHbIX CTOPOH
XVMMNYECKNX 0BLEKTOB 1 MPOLECCOB, C KOTOPbIMU BO3HWKAET HEOBXOANMOCTb

CTafKMBaTbCs B NPOQeCcCnoHansHoM chepe;



- UICMONb30BaHNE Pa3NUHbIX UCTOUHMKOB ANS1 MOMYUYEHUS XUMUNYECKOIA
MH(opMaUun, yMeHVe OLLeHMBaTb ee A0CTOBEPHOCTb A/t AOCTUXEHUS XOPOLLMX
pe3ynbTaToB B NPodeccMoHanbHo chepe;

MpeaMeTHblE pe3ynbTaThbl:

- chOPMMPOBAHHOCTb NPEACTABEHNIA 0 MECTE XUMUW B COBPEMEHHOI HayYHO

KapTVHe MUpa;

- NOHUMaHWEe PONN XUMUK B (hOPMUPOBAHUM KPYro3opa 1 yHKLMOHANbHO

MPaMOTHOCTUN YENOBEKaA ANA PeELEHNA NPaKTUYECKNX 3a4aY,

- BlafleHne ocHoBonoaranwmnmMmm XMMMYeECKUMN NMOHATUAMU, TEOPUAMN,

3aKOHaMu 1 3aKOHOMepPHOCTSAMMN;
-yBEepPeHHOe No/b30BaHNe XMMUYECKOW TEPMUHONOTNE N CUMBOJIUKON;,

- BflafieHne OCHOBHbIMWN METOAaMW Hay4YHOro no3HaHmA, NCMNoJsib3yemMmbiMn B

XVIMUW: HabNOaeHNEM, ONUCAHNEM, N3MEPEHNEM, 3KCNEPUMEHTOM;

- YMeHUe 06pabaTbiBaTh, 06BACHATL Pe3ynbTaTbl NPOBEAEHHbIX OMbITOB W JeNaThb
BbIBOAbl; FOTOBHOCTb U CMOCOGHOCTL MPUMEHATL METOAbI MO3HAHMS MPY PeLleHNnH

MPakKTN4YeCKnNX 3aad,

- CCbOpMI/IpOBaHHOCTb YMEHUNA AaBaTb KO/IMYECTBEHHbLIE OLUEHKN N MPON3BOANTDL

pacyeTbl N0 XMMUYECKUM DOpMYynaM 1 YpPaBHEHUSM;

- BlageHne npasnnaMmn TEXHNKHU 6e3onacHoOCTH npn NCnosib3oBaHNN XUMNYECKUX

BELLECTB,

- CdJOpMVIpOBaHHOCTb COOGCTBEHHOM nosnunm No OTHOLWEHUIO K XUMUYECKOW

MH(OopMaLUK, NOyYaemMoi M3 pasHbiX UCTOYHMKOB.

OcBOeHMe cofepXKaHns yYebHOW AucunnInHbl Xummsa obecneynsaeT

(hopmupoBaHMe 1 pa3BUTUE YHMUBEPCANIbHbIX YYEOHbIX 4EACTBMIA B KOHTEKCTE

NPeeMCcTBEHHOCTM (DOPMMPOBAHUS OOLLNX KOMMETEHLMWIA.



Buabl YHMBEpPCanbHbIX YYeOHbIX O6Lme KoMneTeHUUn (B COOTBETCTBUN

penctsuii (B cootBeTcTBUN ¢ PIrOC c ¢rocC Crno)
COO0)
JIN4HOCTHbIE OK!. NMoHnmMaTb CYLLHOCTb U

(06ecneumnBaloT LLeHHOCTHOCMbICNOBYt0 ~ COLMaIbHYIO 3HAYNMOCTL CBOEN

OpMEHTALMIO 06YYaKOLUXCS 1 OyayLwen npotheccun, NPosBATL K Held
OPUEHTALMIO B COLMANbHBIX PONAX ycToniuesln uxtepec
MEX/TMYHOCTHbIX OTHOLLEHMAX) OK3 lMpuHUMaThL pelleHns B

CTaHAAPTHbLIX N HECTaHAAPTHbIX
CUTyaunax n HeECTU 3a HUX

OTBETCTBEHHOCTb

OK8 CamocToATeNbHO onpeaenaTb
3alaun NPoghecCMOoHaNbLHOro n

NINYHOCTHOI O pa3BuUTUA

PerynatuBHble: OK2 OpraHun30BbIBaTb COBCTBEHHYIO
LlenenonaraHue, NiaHNpoBaHue, [eATeIbHOCTMb, BblOMpaTbh TUMOBbIE
KOHTPO/Ib (KOppeKLuus), METOZbl 1 CNOCOObI BbIMONHEHMS
caMoperynsaLus, oLeHka npogeccnoHanbHbIX 3a4ay, OLeHnBaTb

NX 3PNEKTUBHOCTb N KAYeCTBO
(obecneymBaroT opraHusaymio

o6yuvaroLmmuncs cBoeit yueGHo OK3 MpuHnmaTh peuleHuns B

p'eFITeI'IbHOCTI/I) CTaHAapPTHbIX N HECTAHAAPTHBIX

CUTyaUunAax N HECTU 3a HUX

OTBETCTBEHHOCTb
[Mo3HaBaTeNbHbIE OK4 OcyulecTBnATb NOUCK U
(06ecneunBaloT UCCNef0BaTeNbCKYIO MCMoNb30BaHMe MHpOpPMALMN,
KOMMETEHTHOCTb, YMeHNe paboTaTb C HE06X0ANMON ANt SPPEKTMBHOTO
MHBOpMaLe) BbINOMHEHNA NPONECCUOHANbHBIX

3afla4y, NpodeccnoHanbHOro u



KOMMYHWUKaTUBHbIE

(o6ecneunBaoT COLMANbHYIO
KOMMETEHTHOCTb U YUYeT Mo3unLum
APYrUX noaeii, ymeHve cnyliatb 1
BCTynaTb B AWanor, y4acTBoBaTh B
KOMINEKTUBHOM 0GCYX/AEHUW NPoGaeM,
B3aMMO/IeiCTBOBATb U COTPYAHUYATb CO

CBEPCTHUKaMWN N BBpOCI’IbIMI/I)

JINYHOCTHOrI O pa3BnTnA

OK5 Mcnonb3oBaTb MHPOPMaLMOHHO-
KOMMYHUKaLUMOHHbIE TEXHOIOTUN B

NPO(ecCMoHaNbHOM AeaTenbHOCTH

OK9 OpueHTUpoBaThCA B YC/IOBUAX
4yacTOW CMEHbI TEXHONOTUN B

NPoheccuoHanbHo AesTenbHOCTM

OKG6 PaboTaTb B KONEKTMBE N B
KomaHze, apeKTUBHO 06 aTbCs C
Koneramu, pyKoBOoACTBOM,

noTpeébuTenamu,

OK7 BpaTb Ha ce6s OTBETCTBEHHOCTb 3a
paboTy YNeHOB KOMaH/bl
(NoAYMHEHHbIX), 3a pe3ynbTart

BbINOMIHEHMSA 3aaHNi

1.5. Konnm4yecTBO YacoB Ha OCBOEHME NMporpaMmbl Yy4e6HON ANCUUNINHBI:

1. MakcumanbHOW y4ebHOM Harpysku obyyarowmxca 4acos, B TOM

ymncne: 256

2. O6s3aTe/IbHOM ayaUTOPHON y4ebHOM Harpy3kmu obyvarowmxes 171

4acoB,;

3. JTabopaTopHbIX (NpaKTU4ecknx) paboTt 85 yacos;

4. CaMoCcTOosATeNbHOWN paboTbl 06yyaroLnxcs

86 yacos.



2. CTPYKTYPA N COAEPXAHWE YUYEBEHOW ANCUMMNNHDI

2.1. O6beM yuyebHON ANCUMNANHBI 1N BUAbI YH4eOHOW paboThbl

Bug yyebHol paboThbl O6bemM yacos
MakcuManbHas yyebHasa Harpyska (Bcero) 256
O6s3aTeNbHasa ayanTopHasa yyebHas Harpyska (Bcero) 171
B TOM 4uUche:

KoHTponbHbIe paboThl 10
NabopartopHble paboThl 12
MpakTuyeckasa paboTa 73
CamocTodATenpHas paboTa obyyatouierocs (Bcero) 86
B TOM uncne:

CocTaBneHune cxem 4
3anonHeHune Tabnuy 6
MoAroToBKa npeseHTauni 17
MoarotoBka peepaTos 30

NTorosas aTTecTauus B (hopMe 3K3aMeHa



HanmeHoBaHMe pas3fesioB U TeM

BeepgeHune
Pasgen 1. O6wasn

HeopraHnyeckaa XmMMuA.

"

TEMATUYECKWW MJ1AH MO XM

Copep>xaHue yyebHoro martepuarna, nabopatopHble paboTbl n
npakTnyecKkue 3aHATUA, CaMOCTOATEeNNbHAA paboTa o0byyaroLmnxcs,
KypcoBasi paboTa (npoekT) (ecnn npefycMoTpeHbl)

BXxoAHOW KOHTPO/b. JuarHoctuyeckas pabora

Cofep>xaHue yyebHOro martepuana

BBefeHune

BBegeHne. XumMna Kak Hayka

PO/b XMMUK B XKU3HU Ye/I0BEKa U B Ce/IbCKOM X035CTBE

Tema 1.1. OCHOBHbIE MOHATUA U 3aKOHbI XMW

OCHOBHble NOHATUA XuMUKN. BewlecTBo.AToM.Monekyna. AnnotTponus.
[MpocCTbie N CNOXHbIe BeLLecTBa

MpakTnyeckas pabotaNe 1 Mogckaxu «KTo a»

XVUMUYECKNIA anemMeHT. XUMUYeCKMe 3HaKN 1 hopmynbl. Pusmnyeckme u
XUMUYECKNE ABNEHUS.

MpakTnyeckas pabota Ne2 CocTaBneHne CXem

OTHOCUTEe/IbHbIE aTOMHaA U MONeKyapHas maccel. Konmyectso

BelleCTBa

ObbeM YpoBeHb
yachl OcCBOEHM
q

1 1



MpakTnyeckas pabota Ne3 PelleHne pacyeTHbIX 3afa4y Ha HaXxoXaeHue
OTHOCUTENbHOW MONEKYNAPHON Macchl, ONpejeneHie MaccoBoin fonu
XUMUYECKUX 3/IEMEHTOB B C/IOXXHOM BelLLlecTBe

BafleHTHOCTb XMMMNYECKNX 31IEMEHTOB

MpakTnyeckas pabota Ne4 Onpegeny BaneHTHOCTb

OCHOBHbI€e 3aKOHblI XMUW. 3aKOH COXpaHeHMa Macchbl BeLecTs. 3akoH
MOCTOAHCTBA COCTaBa BelecTB. 3aKOH ABOrafgpo v cnefCcTBus 13 Hero
MpakTnyeckasa pa6ota Ne5 PelleHne XMMUYECKUX YPaBHEHWM,
COCTaB/IEHWNE CTPYKTYPHbIX POPMYN OPraHMYeCcKMX BeLLecTB

Tema 1.2. Meprnoanyveckunin 3aK0H 1 Nepmnoanyeckas cmctema
XumMunyeckmnx snemeHtosB .. MeHgeneesa. CTpoeHne aTtoma.
OTkpbiTne A.V. MeHaeneesbiM lMNepnomMyeckoro 3akoHa.
MepnoAnYecKnin 3aKkoH 1 cTpoeHne atoMa. Mizotonbl. CoBpeMeHHas
(hopmyna MNeprnoamyeckoro 3akoHa.

MpakTnyeckaa paboTta Ne6 HaxoxxgeHue n onpepenieHne 3N1eMeHTOB B
nepunogunyeckon cucteme .M.MeHgeneesa

Mepnoanyeckoe N3MeHeHMe CBOMCTB 3/1IEMEHTOB: pajmnyca atoma;
3M1eKTPOOTPULATENBHOCTU. 3HaueHMe [epnogMYEeCcKOro 3akoHa u

Mepnoamyeckom CUCTEMbI XUMUYECKUX aneMeHToB .M. MeHaeneeBa



ANS PasBUTUA HayKU U MOHUMaHUS XMMUYECKOW KapTUHbI MUpa
MpakTnyeckan pabota No7 MuHM counHeHne «Moe MHEHME 0 3HAYEHUN
Mepuognyeckoin cuctemsl .M. MeHgeneesa»

CocTaB aTOMHOro sigpa. MoHATUe 06 3N1eKTPOHHON opbuTann u
3NeKTPOHHOM o6nake. PacnpefefieHne 31eKTPOHOB MO 3HEPreTUYeCKUMm
YPOBHSAM, NOAYPaBHAM 1 opbuTanam. S/IeKTPOHHAsA Knaccugpumkayms
XUMWYECKNX 3/IEMEHTOB

MpakTnyeckas pabota Ne8 PacnpegeneHne 3n1eKTPOHOB MO
9HEPreTUYeCKMM YPOBHAM, NOAYPaBHAM, OpbuTanim

Tema 1.3. CTpoeHue BeLLlecTBa.

CocraB BewiectBa. CMecK BeLWECTB 1 CNOCO6bI X pasfeneHuns.
ArperatHble COCTOSSHUSA BELLECTB

NabopatopHaa pa6oTta Ne 1 OuncTKa BewecTB (UIbTPOBaHUEM U
AncTunnaunen

AnekTpooTpuuatenibHOCTb. OCHOBHbIE TUMbl XUMUYECKOI CBA3N
NNabopaTopHas pab6oTa Ne2 OnpegeneHne Bnaa XMMMUUYECKON CBA3M B
pa3IMyHbIX BelecTeax

Buabl KpUcTanIMyecknx peLleTok

MpakTnyeckas pabota Ne 9 i3roToBneHne mogenen pasnnyHbIX



MOJIEKY T
Tema 1.4. lucnepcHble CUCTEMDI

MoHATME O AMCMEepCHON cucTeme. AucnepcHas dasa u AnUcnepcrMoHHas
cpega. Knaccugpmkauma gUCnepcHbiX cucteM. NMoHATUE 0 KOMMOUAHbIX
cucTemax

MpakTnyeckas paborta Ne 10 CocTtaBneHune KpoccBopaa

Boga. /ICTUHHbIE pacTBOpbI

NabopaTtopHasa pa6oTa Ne3 MpuroToBneHne pacTeopa 3afaHHOM
KOHUeHTpayum

Tema 1.5. Knaccbl HeopraHM4eckunx BeLLecTB

Okcngbl, Knaccugmkayms n cBoncTea

OcHoBaHus, Knaccumkaumsa 1 CBOMCTBa

MpakTnyeckasa pabota Ne 11 Pasragait CKaHBOPA

Kucnotsl, knaccugpukaums n cBomcTea

Conu, Knaccugumkayma n cBomcTaa

Fmaponns conen

NabopatopHas pa6ota Ne4 cnbiTaHKe pacTBOPOB KUCNOT
NHAUKaTopaMmu

MpakTnyeckasa pabota Nel2 3anonHeHne Tabnunubl «BaxxHenwne



Knaccbl HEOPraHMYeCcKUX COeAUHEHNIA»

KoHTponbHaa paboTta Nel no teme «Knaccbl HeopraHM4eckux
BELLECTB»

Tema 1.6. Xumnueckmne peakyun.

Knaccuukayma XmmMmnyecknx peakumni. Peakumm coeguHeHuNs,
pasnoxeHus, obmeHa, 3ameleHunsa. Katanntmyeckune peakunm,
3K30TepMuUYecKmne n sHgoTEPMUYECKME.

MpakTnyeckas pab6ota Ne 13 OnpegeneHne XMMUYECKUX peakLuii
OKMCNNTENbHO-BOCCTAHOBUTE/IbHBIE peakunn. CTeneHb OKUC/IeHUA
MpakTnyeckas pabota Nel4 CocTtaBneHue Tabnuu

MpakTnyeckas pabota Ne 15 lNpoBeaeHMe ONbITOB

CKOpPOCTb XMMMUYECKMX peakumnin. MoHATME 0 CKOPOCTU XUMUYECKNX
peakunin. 3aBUCUMOCTb CKOPOCTN XMMUYECKON peakumnn oT pasfinyHbIX
(hakTOpOB

MpakTuyeckan pabota Ne20 CocTaB/ieHME CXEM

NabopartopHas pabota Ne5 Peakuuma 3ameLL,eHMa Mean XKenesom B
pacTeBope Me4HOro Kynopoca

MpakTnyeckasa paboTta Ne 16 PewweHmne 3agay 1 ynpaxHeHWii

Tema 1.7. MeTannbl U HEMeTas /bl

T e S SN SN

17



MeTannbl. OCO6EHHOCTN CTPOEHNS aTOMOB U KpucTannos. CBOICTBa
MeTa108. Knaccuukauma MetanioB. DNEKTPOXUMUNYECKUIA pas

Hanps>KeHWn meTannos
MpakTuyeckasa pabota Nel7 PacnpepgeneHne Ha MeTan/ibl U HeMeTa bl

O6ume cnocobbl nonyyeHns metannos. Cnasbl YePHbIE N LBETHbIE
NNabopatopHaa pa6oTa Ne6 O3HakomeHMe CO CTPYKTYypamu Ceporo u
6enoro uyryHa. PacnosHaBaHue pyf »enesa

MpakTuyeckaa pabota Nel8 Mrpa-BUKTOPMHA «H N YyTyH»

Okcuabl meTannoB. 'MAPOKCUALI MeTannoB

MpakTnyeckasa pabota Nel9 Onpegenu metann

Koppo3usa meTannoB: XuMmUyeckas 1 afekTpoxmmmyeckas. Cnocobbl
3alMTbl MEeTan/ioB OT KOPPO3uun

MpakTnyeckas pabota Ne20

HemeTtannbl. OcobeHHOCTN CTpoOeHMs aToMOB. Bogopoa. Boja.
HemeTtannbl - NpocTble BeLlecTsa.

MpakTnyeckasa pabota Ne21l Onpegenu HemeTann

BopopoaHble coeguHeHnsa HemeTannos. OKCUAbl HEMEeTas0B.

CMApPOKCUbI HEMETaNN0B

T e e



MpakTnyeckasa pabota Ne22 Onpenenn HemeTtansn
3aBMCMMOCTb CBOWCTB rajloreHoB OT UX NOMOXeHMA B [epnoanyeckoit
cucteme. OKUCNTENIbHbIE U BOCCTAHOBUTE/IbHbIE CBONCTBA HEMETA/N0B
B 3aBMCUMOCTU OT MUX MOJSIOXKEHMA B PAAY 3N1EKTPOOTPULATENBHOCTY
MpakTnyeckasa paboTa Ne23 3anonHeHue Tabnnubl
MpakTuyeckasa pabota Ne24 3anosHeHWe Tabnuubl
KoHTponbHasa paboTta Ned Tect no teme «O6LWas n HeopraHu4veckas
XUMUA»

Pasgen 2. OpraHuyeckaa xmmus Cogep>aHue y4yebHOro martepuana
Tema 2.1. OCHOBHbIE MOHATUS OPraHUYECKOW XUMUN U Teopus
CTPOEHMA OpraHNYecKUX COeLNHEHNIA.
MpeameT opraHNYecko Xxummmn. CpaBHeHMNE OpraHnYecKmnxX BELLECTB C
HeopraHM4yeckmmu
MpakTnyeckas pabota Ne25 M3roToBneHne moaenein Monekyn
OpraHnyeckKmnx BeLecTB
OCHOBHbIE MON0XEHNA TEOPUMN CTPOEHUS OPraHNYECKUX COeAUHEHNIN
A.M. byTtnepoBa. 13omepus.
MpakTnyeckasa paboTa Ne 26 PacnpeaeneHune BeWwecTB Ha OpraHMYyecKume

N HEeOpPraHn4eckune



Knaccuukauma opraHMyecknx BeLLecTB Nno CTPOEHUIO YTEPOAHOI0
CKefleTa U Hannmumnio PYHKUNOHaNbHbLIX rpynn. Fomonoru
MpakTuyeckas pabota Ne27 MocTpoeHme yrnepoaHoro ckeneta
Tema 2.2. Yrnesogopoabl U UX NPUPOAHbIE NCTOYHUKN

AnKaHbl: TOMONIOTMYECKUI pad, N30MepUst N HOMeHKNaTypa
MpakTnyeckan pabota Ne28 CocTtaBneHune CTPYKTYPHbIX (hOpMYN
npegenbHbIX YrnesoAopoL0B

MpakTnyeckasa pabota Ne29 Pasragain pedyc

HaxoxpaeHve B npupoge. dusnyeckne ceoictea. XMMmUYeckme CBOMCTBA
a/IKaHoB. [MpuMeHeHune

MpakTnueckas pabota Ne30 Pa3ragain kpoccsops

MpakTnyeckaa paboTta Ne31 OopmseHMe cTeHaa

KoHTponbHas pabota Ne5 no teme «[pefenbHble YrnesBo4opoabl»
LinknonapaHbl: N30Mepus U HOMeHKNaTypa, CBOMCTBA

MpakTnyeckaa pabota Ne32 Mrpa-BUKTOpPUHaA
AnNKeHbl. OTUMIEH, €ro noslyyeHne. FOMOMOrMYECKNin pag, nsomepus,
HOMeHK/aTypa a/ikeHoB. Pu3nyeckne CBOMNCTBA

MpakTnyeckaa paboTta Ne33 Mrpa-BUKTOpNHa
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XUMUYECKNe CBONCTBA 3TUNEHA, KAYeCTBEHHbIE peakuuiu, 1
nonmmMmepusayusa. NMpumeHeHne
NToroBas KOHTposibHas pabota Ne6 1

1,2 cemecTp - 1 Kypc

Tema 2.3. ¥rnesofopoAbl U UX MPUPOAHBLIE UCTOUYHUKN 13
AneHbl n Kayyyku. NoHATME 0 AMeHax Kak 0 Yyrnesofopoax ¢ AByMs 1
[ABOVHbIMM CBS3AIMU. XMMUYECKMe CBOMCTBa 6yTaamneHa-1,3 1 nsonpeHa:
nofiMepusaLmnsa B Kayuyku

NabopartopHas paboTa Ne7 O6Hapy»XeHue yrnepoga 1 sBogopoaa B 1
OpraHM4yeckoM COefMHEeHNN

MpakTnyeckas pabota Ne34 CocTaBb KPOCCBOPA 1
ANKWHbI. AueTuneH. dunsnyeckne ceoictea. XMMmMYeckme CBOMNCTBA 1

auetuneHa. NpumMeHeHMe aueTuneHa

MpakTnueckas pa6ota Ne 35 Nrpa «ALETUNEH B MOEI XKU3HW» 1
KoHTponbHaa patota Ne6 no teme: HenpegenoHble Yrnesogoposbl 1
ApeHbl. BeH3on: n3omepusa, HomeHknatypa. lonyyeHune. dusnyeckne 1

CBOMCTBa



MpakTnyeckasa paboTa Noe36
MpakTnyeckas pa6orta Ne37

XumMunyeckmne ceorctaa 6eH3ona

MpakTnyeckasa paboTa No38

MprvmeHeHMe 6eH30/1a Ha OCHOBE CBOMCTB

MpakTnyeckasa pabota Ne 39 OdopmsieHMe CTeHraseTbl «beH30/1»
MprpoaHbIe NCTOYHWUKMW YT1eEBOLOPOAO0B. MPUPOAHbLINA ra3: cocTas,

npuMeHeHe B Ka4eCcTBe TOMANBa N XUMNYECKOTIO CblpbA

MpakTnyeckasa paboTa Ne40 3anonHeHne TabnuLbl

MonyTHbIA HePTAHON ra3, ero nepepabotka. Hethtb. CocTaB u
nepepaboTka HeTH

MpakTnyeckas pa6oTta Nedl Onpefenm 4to aTo?

NNabopaTopHas pabota Ne8 O3HaKoOMIeHWe C KOM/leKL el 06pa3L,oB
He(bT M NPOLYKTOB ee nepepaboTKu.

MeperoHka HethT. HethTenpoaykTbl. OKTaHOBOE YMCNO GEH3MHOB U
AV3enbHOro Tonanea. Kocoxmmmnyeckoe npons3BoACTBO W ero npoayKLuns
MpakTnyeckas pa6ota Ne42 O3HAKOMMEHMNE C KONNEKLUMENn KayuyyKoB 1

obpasuamu M3aenuin 3 pesniHeol



KoHTponbHasa pabota Ne7 no Teme «YTr/1eBO40POAbI UX NMPUPOLHbIE
MCTOYHMKM N X MepepaboTKa»

Tema 2.4. Kucnopogcogep»xalime opraHMyeckue coejnHeHNs
CnupTbl. NonyyeHne aTaHONa 6POXKEHNEM T/IHOKO3bI U ruapartaunein
aTuneHa. MNMApoKcuIbHaa rpynna Kak (yHKUNOHabHasA
MpakTuyeckas pabota Ne43 lNMpoBefeHne onbiTa

[MoHATUE O NpefeibHbIX O4HOATOMHbIX cnupTax. Pusnyeckme CBOMNCTBA
MpakTnyeckas pabota Ne44 OdopmMieHNe CTeHraseTbl

MpakTnyeckas pabota Ne45

XuMU4yeckne cBoicTea atTaHona. NMpumeHeHne aTaHOa HA OCHOBE
CBOMCTB. ANIKOr0/IM3M, €ro NocnefCTBUA U NpeaynpexaeHme
MpakTnyeckas pabota Ne46 MpocmoTp Puibma 0 NocneacTBUAX
anKoronmama

MpakTnyeckas pa6ota Ne47 MUHU COUYMHEHME O BrievaT/IeHMAX
NMPOCMOTPEHHOIO hmunbmMa

[CNnuepuH Kak npeAcTaBuTe/lb MHOroaTOMHbIX CNUPTOB. KayecTBeHHas
peakums Ha MHOroaTOMHble CNUPTbI. NMpUMeHeHne ravuepuHa
MpakTnyeckasa pa6ota Ne48 OdopmneHne cteHaa «lpuMeHeHme

rAMuepuHa»
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NabopaTtopHasa pabota Ne9 PacTBopeHMe rnuuepmnHa B BOAe U
B3aMMOAENCTBUE C TMAPOKCHMA0M Mean(2)

KOHTponbHAas pa6oTa Ne8 MO TEME «CI’IVIprI»

®eHon. CTpoeHne Monekynbl. NonyyeHne. ®uUsnYeCKne N XMMmn4yeckme
CBOMCTBa (PeHosa. B3aMMHoOe BMsSiHME aTOMOB B MOJlIeKYy /e (heHosa.
MpumeHeHne eHoNna Ha OCHOBE CBOWCTB.

MpakTuyeckaa pabota Ne49 MNpoBeaeHMe OMbITOB

MpakTnyeckan pabota Ne50 MNpoBeaeHne OnNbITOB

Anbgerngbl. MoHaTne 06 anbgerngax. AnbgerngHas rpynna kKak
(hyHKUMOHanbHasa. ®opmanbaerng v ero cBOMCTBa

MpakTnyeckas pabota Ne51 Pasragail KpoccBopA

MpakTnyeckan pabota Ne52 Pasragaii KpoccBopA

Mony4yeHune anbaernaos. NMpumeHeHne hopmanbiernia Ha OCHOBe ero
CBOICTB

KoHTponbHasa pabtota Ne9 no teme «AnbAernibi».

Kap6oHoBble KUCNOTbI. MOHATUE 0 KapOOHOBbLIX KMCNOTax.
KapbokcunbHasa rpynna Kak gyHKLMOHanbHas

MpakTnyeckas pa6ota Ne53MpocmMoTp NHDOPMALMOHHOIO (PunbMa

COMOnornyeckuia paa npegenbHbIX 0OAHOOCHOBHbIX Kap60HOBbIX KWCJIOT.



HaxoxgaeHue B npupoge. MonyyeHne kapboHOBbLIX KACIOT. Pusnyeckme
CBOICTBa

MpakTnyeckas pabota Ne54 becepa

MpakTnyeckan pabota Ne55 CounHeHune «lNonb3a v Bpes KapoboHOBbIX
KNCNOT»

XMMUYeCcKne CBONCTBA YKCYCHOM KUCNOTbI: 06LMe CBOMCTBA C
MUHEpPa/ibHbIMW KUCN0TaMmn U peakuns atepudukaunun. NMpumeHeHne
YKCYCHOW KNCNOTbl HA OCHOBE CBOWNCTB

MpakTnyeckas pabota Ne56 CocTtaBneHue CTeHraseTsbl

CnoxHble aupbl 1 XuUpbl. MonyyeHne CNOXHbIX 3QMPOB peakumnen
aTepudukaynn. CnoxkHole anpbl B NPUPOAE, NX 3HAYEHNUE.
MpYMeEHEHNE CNOXHbIX 3()MPOB Ha OCHOBE CBOWCTB

MpakTn4yeckas pa6oTta Ne57 MpocmoTp cnanfoB O peakumnsx
aTepudmKaumnm

MpakTnyeckas paboTa Ne58 Co3gaHune npoekTa

Knpbl 1 cnoXHble aupbl. Knaccudukaumsa Xmpos. XuMnyeckue
CBOMCTBA XXMPOB: TMAPOAN3 U TMAPUPOBAHNE XNPOB

MpakTnyeckas pabota Ne59 Co3sgaHue npoekTa

[MprvMeHeHMe XXMPOB Ha OCHOBE CBOMCTB. Mblifa



MpakTnyeckasa pa6ota Ne60 OopmneHune cTeHga

KoHTponbHaa paboTta Ne8 no teme «Kap6b0oHOBbIE KUCNOTbI U 3(UPbI»
Tema 2.5. ¥Yrnesojbl

YrneBofbl. YTNeBoAbl, UX Knaccugpumkauma: MmoHocaxapuibl
(rnoko3a,(hpyKTo3a), Aucaxapuibl (caxaposa) U noamcaxapugbl
(Kpaxman v uennosa)

"NtOKO3a- BELECTBO C ABONCTBEHHON ()YHKLMEN - anbAerngocnumpr.
XVMnU4YeckKne CBOMCTBA U (h3MYECKMe CBONCTBA. MNpUMeHEHNE THOKO3bI
NabopatopHas pa6oTa Ne 10 BzaumogeincTeme rnoKo3bl U caxaposbl C
rMapokcmaom meau (2)

Caxapo3sa, CTpOeHMe MONEKY/bl, HAX0XAEHNE B Npupose.
MonyyeHne,CBONCTBA U MPUMEHEHME Caxapos3bl

MpakTnyeckasa paboTta Ne61 Pa3sragbiBaHue pebyca

Kpaxman, CTpoeHne MONEKY/bl, HaXOXAeHe B Npupoje
MpakTnyeckasa pabota Ne62 CocTaBeHMe KpoccBopaa

MonyyeHune, CBOMCTBA, MPUMEHEHWE Kpaxmana

NabopatopHasa paboTa Nell KauyecTBeHHas peakumsa Ha Kpaxmar
MpakTnyeckas pabota Ne63 3anonHeHne Tabnnuybl nNo teme «Kpaxman»

Llenntonosa, CTpOEHMe MONEKY/bI, HAX0XAeHWe B Npupoge. MonyueHne



Lennonosbl
MpakTnyeckas pa6oTta Ne64 PaccmaTpusaHune 06pasLLoB Lenntoossbl,
3ano/iHeHne Tabnuubl

CBoicTBa Lennn03bl, NnpuMeHeHne. 3HavyeHne yrneso40B B XXUBOM
NPUpPoAE 1 XXN3HU YenoBekKa

MpakTnyeckas pabota Ne65 MuHM coumMHeHne «Llenntonosa BOKPYr
MeHs»

lMoHATUE O peaKkumMax NOMMKOHAEHCALUM U TUAPOAM3A Ha NnpuMepe
B3aVMOMpeBpaLLeHNi: TNKo3a nonncaxapug

KoHTponbHasa pabota Ne9 no teme «¥Yrneesofbi»

Tema 2.6. AsoTcofepxxallyme opraHnyeckue coeguHeHusa. lNonnmepsl
AMUHbI. TToHATME 06 aMMHaX. AHWU/IMH, KaKk OpraHM4eckoe OCHOBaHMe.
MMonyyeHne aHWIMHA N3 HUTPOGEH30/1a

MpakTnyeckas pabota Ne66 CocTaBb CXemMy

CBoiicTBa aHUNMHa. NpMeHeHMe aHWIMHa Ha OCHOBE CBOMCTB
MpakTnyeckasa pabota Ne67 3anonHu Tabnuuy

AMWHOKNCNOTLI, U30MEpPUA N HOMeHKnatypa. onyyeHue
MpakTnyeckaa paborta Ne68 BuktopmHa «4YT0o A 3Hat0 0

dMWUHOKUCTOTax»



Llen110103bl
MpakTnyeckas pabota Ne64 PaccmatpmBaHue o6pasLoB LENN003bI,
3ano/iHeHne Tabnunubl

CBoiicTBa Len1t0103bl, NPUMeHeHMe. 3Ha4YeHe YrieBoA0B B XXNBOW
NPUPOLE M XMU3HWN YenioBekKa

MpakTnyeckas pabota Ne65 MuHM counHeHune «Llennonosa BOKpyr
MeHs»

MoHATME O peaKUMAX NONMKOHAEHCALUN N TMAPOIN3A Ha nNpumepe
B3aVMOMpeBpaLLeHN: r1Ko3a nomcaxapug

KoHTponbHaa paboTta Ne9 no teme «YrneBofbl»

Tema 2.6. A3oTcofepxaLlime opraHMyeckmne coeguHeHns. MNMonnmepnbl
AMUHbI. MoHATHE 06 aMUHAX. AHWUINH, KaK OpraHn4Yeckoe OCHOBaHMe.
Mony4yeHne aHUIMHA U3 HATPOBEH30/1a

MpakTnyeckas pabota Ne66 CocTaBb CXxemy

CBoiicTBa aHUNNHA. MMpUMeEHeHNe aHUINHA Ha OCHOBE CBOWCTB
MpakTuyeckas pabota Ne67 3anonHu Tabnuuy

AMUWHOKMNCNOTbI, N30MEpPUs N HOMEHKNaTypa. MNonyyeHue
MpakTnyeckan paboTta Ne68 BukTopuHa «4YT0 5 3Hat0 0

dMUHOKUC/TOTax»



XUnMMyeckne cBOMCTBA aMUHOKMUC/IOT: B3aUMOZENCTBME CO LenoYvamu,
Kucnotamum n Apyr ¢ Apyrom (peakums noiMKoHAeHcaumn)
MpakTnyeckas pabota Ne69 NMpocmoTp cnanga o peakumu
MONNKOHAEHCAL MM

MenTuaHasa cBA3b U nonunenTuAabl. NMpuMeHeHne aMUHOKUCIOT Ha
OCHOBE CBOWCTB

MpakTnyeckaa pabota Ne70 Co3gaHue npoekra

Benku. MNepBnyHas, BTOpUYHasA, TPeTUYHAA CTPYKTYpPbl 6e/KOB.
XMUMUYeCKne CBOIMCTBa 6e/IKOB: roOpeHue, feHaTypauns, rnaponns,
LIBETHbIE peakuum

MpakTnyeckaa pabota Ne71 inckyccuns «A He MOTy MPoXnTh 6e3 6enka»
NabopaTtopHasa pa6ota Nel2 PacTBopeHune 6e1KOB B BOAE
Buonornyeckne hyHKUMM 6enKoB. Benku n nonucaxapupbl Kak
orononmmMepsl

MpakTnyeckas pabota Ne72 O6Hapy»XeHue 6e/IKOB B MOJIOKE Y MACHOM
OynboHe

Monumepsbl. Mnactmaccsl. MonyyeHne nonMMepoB peakumeit
nonnumepusaL My U NOSMKOHAEHcaLum

MpakTuyeckas pabota Ne73 [deHaTypaumsa pactBopa 6eska KypuHoro



AiLa CNMPTOM, pacTBOpPaMU COMNen TAXeNblX METanNo0B U Npu

HarpesaHuu

BonokHa, nx knaccuukayms. NMonyyeHne BonokoH, CUHTeTUYECKNME

BOJIOKHA

MTorosoe noBTOpeHne, NOAroToOBKa K KOHTPOJ/IbHOWN paboTe

KoHTponbHasa paboTa Ne 10 no Teme «A30TcofepiKalline opraHmMyecKue
coeguHeHna. lNonnmepbl» *

1,2 cemecTp - 2 KypcC

NToro 171

dopma UTOroBOro KOHTPONA- 3K3amMeH

[Ns XapakTepUCTUKN YPOBHS OCBOEHMS Y4eBHOTo mMaTepmana Mcnonb3ytTcs creayrolime 0603HaYeHUs:
1- 03HaKOMMUTeNbHbIl (Y3HaBaHWE paHee U3yUYeHHbIX 06bEKTOB, CBOICTB);
2 -penpoayKTUBHbLINA (BbINOMNHEHWUE AeATENLHOCTU N0 06pasLly, MHCTPYKLMM UAN MO PYKOBOACTBOM)

3 - MPOAYKTUBHbIIA (NNaHUPOBAHME N CAMOCTONATENbHOE BbIMOIHEHWE EATENbHOCTM, PeLleHne NPo6AEeMHbIX 3a4a4)



Ona npogeccun  35.01.23

«Xo3sika (-MH) ycaabbbl» NPOMUNBHOW COCTaBNAOLLEN

SBNAOTCS Cneayrolme AMAaKTUYeckme equHnLbI:

Tema 1.1. OCHOBHbIe
MOHSATUSA N 3aKOHbI XMUN

Tema 1.2. MepunognyecKnii
3aKOH 1 nepuognyeckas
cucTemMa XMMUYeCKUX
anemeHToB [1.. MeHpeneeBa.
CTpoeHMe aToma.

Tema 1.3 CTpoeHue BellecTBa

YMeHue [aBaTb ONpeAeneHne n onepmpoBatb CeayoWwmMm XMMNYeCKUMN
MOHATUAMM: BELLECTBO, XMMUYECKUNIA 3/IEMEHT, aTOM, MOJIEKYna,
OTHOCUTE/IbHblE aTOMHasA U MONeKyNspHas maccbl. PopMyIMpoBaHue
3aKOHOB COXPaHeHMsi MaccCbl BELLIECTB M MOCTOAHCTBA COCTaBa BELLECTB.
MpoBefeHVe CaMOCTOATENBHOMO MOMCKA XMMUYECKOW MHopMaLmn ¢
MCNONb30BAHMEM Pa3/INYHbIX MCTOYHWUKOB (Hay4YHO- NOMYNAPHbLIX U3[aHWNA,
KOMMbIKOTEPHbIX 633 AaHHbIX, pecypcoB VIHTepHeTa).

YMeHve faBaTb OnpejesnieHne 1 onepupoBath CeayoLLmMMn XMMNUYecKUMm
MOHATUAMM: aTOM, MOJIEKYNa, OTHOCUTE/IbHbIE aTOMHaA U MONEKy spHas
MacCbl, MOH, a/iNIoTPONKA, U30TOMbI, 3/IEKTPOOTPULATENBHOCTb, Ba/IEHTHOCTD,
CTerneHb OKWC/EHVSA. Y CTaHOBKa 9BOMOLMOHHON CYLLHOCTW MEH/EEeBCKOM
1 COBPEMEHHOMN (hOPMY/IMPOBOK NEPUOLMYECKOro 3akoHa [. V. MeHpaeneesa.

O6bACHEHME (PU3NYECKOTO CMbICNA CUMBOMKM NEPUOANYECKON TabnLbl
XUMUYECKMX aneMeHToB [. . MeHzeneesa (HOMepOB 3/1EMeHTa, Mepuosa,
rpynnbl) ¥ yCTaHOBKa NPUYMHHO-CIEACTBEHHOW CBA3M MEXY CTPOeHUEM
aToMa M 3aKOHOMEPHOCTAMM U3MEHEHWNS CBONCTB 3/1EMEHTOB U
06pa3oBaHHbIX UMM BELLECTB B Nepuogax v rpynnax. Xapakrepuctmka
3/1EMEHTOB Ma/IbIX 1 60/IbLLUNX NEPUOLOB MO MX MOMOXKEHUIO B
Mepuoamnyeckoi cucteme [. . MeHaeneesa

YMeHve fiaBaTb OnpejeneHne 1 ornepmpoBath CAeLyoWmMMy XUMUYeCKUMA
MOHATUAMW: aTOM, MOJIEKY/1a, BELLEeCTBA MOJIEKYNSAPHOIO ©
HEMOJIEKY/IIPHOIO CTPOEHNS. XapaKTepucTnKa BaXKHEMLWMX TUMNOB
XVMUYECKMX CBSA3EI 1 OTHOCUTENbHOCTM 3TOW Tnonormn. O6bsicHeHMe
3aBMCHUMOCTYW CBOWCTB BELLECTB OT UX COCTaBa Y CTPOEHUS KPUCTaINYECKMX
peLueTok. MpoBefeHMe CaMOCTOATENIbHOMO MOMCKA XMMUYECKOW MH(opMaLmm
C MCNO/Ib30BaHNEM Pa3INYHBIX UCTOYHMKOB (Hay4HO- NOMY/SPHbLIX U3[aHWN,
KOMMNbHOTEPHbIX 6a3 faHHbIX, PecypcoB IHTepHeTa).



Tema 1.4. lucnepcHble
CUCTEMBI

Tema 1. 5. Knacchbl
HeopraHMYyeckunx BeLLeCcTB

YMeHve iaBaTb ONpeaeneHne 1 onepupoBaTh CAeayOLLUMIA XUMUYECKUMU
MOHATMAMM: PacTBOPbI, ANEKTPONNUT U He 3NEKTPONUT, INEKTPONUTMYECKAS
aviccoumaums. OGbACHEHUE CYLLIHOCTM XMMUYECKMX MPOLIECCOB.
®opMy/IMPOBKa OCHOBHbIX MOMOXEHUIA TEOPUI 3NEKTPONIUTUUECKOI
AVCCOLMALMN 1 XapaKTePUCTUKA B CBETE 3TOI TEOPKM CBOCTB OCHOBHbIX
KNacCoB HEOPraHWYeCcKMX COeNHEHWNIA. BbINoNHEHNe XUMUYECKOTO
3KCMeprMeHTa B NOIHOM COOTBETCTBUW C NpaBMnamu 6e30MacHoCTM.
HabntogeHve, uKcaLms 1 onmcaHne pesynbTaToB NpPoBeAeHHOro
aKcnepumeHTa. MoAroToBKa pacTBOPOB 3ajaHHOV KOHLEHTpaLWK B 6bITy 1
Ha Npon3BoACTBe. MMpoBeeHe CaMOCTOSTENILHOTO MOMCKA XUMUYECKOA
MHAOPMAaLIMK C CMOMb30BaHMEM PasfIMUHbIX UCTOUYHMKOB (Hay4HO-
MONYNSPHbIX M3[aHNA, KOMMNbIOTEPHBIX 6a3 JaHHbIX).

YMeHue f1aBaTb ONPeAeNieHre 1 ONepypoBaTh CEAYHOWMMM XMMUYECKMM
MOHATMAMMW: MO/b, MOMSIPHAs Macca, MONSIPHbIA 06beM ra3006pasHbIX
BELLECTB, BELLECTBA MOJIEKY/IIPHOTO 1 HEMOMNEKYSIPHOrO CTPOEHUS.

®opmynMpoBaHMe 3aKOHOB COXPaHEHNA MacChl BELLECTB M MOCTOSHCTBA
COCTaBa BELLECTB. Y CTaHOBKa 3aBUCYMOCTMN CBOWCTB XMMUYECKMX BELLECTB
OT CTPOEHUS aTOMOB 06Pa3yHOLLMX UX XUMUYECKMX 3/IEMEHTOB.
cnonb3oBaHve B y4e6HOM 1 NPO(ECCUOHa/IbHON AeATeNbHOCTH
XUMUYECKMX TEPMUHOB M CUMBOSIMKWN. Ha3BaHWe U3yYeHHbIX BELLECTB Mo
TPVBUIbHOM MM MEXAYHAPOAHOM HOMEHKNATYpe U OTpaXKeHWe cocTaBa
3TUX COEAVNHEHWI C MOMOLLbIO XUMUYECKMX hopMmy/. OTpaxkeHne
XVMMUYECKNX MPOLLECCOB C NMOMOLLbIO YPaBHEHWIA XMMUYECKUX PEaKLWiA.
MpoBefeHMe CaMOCTOATENIbHOTO NONCKA XMMUYECKO MH(opMaLmm ¢
MCNOJb30BaHNEM Pa3/IMYHbIX UCTOYHWUKOB (Hay4HO-MOMY/SPHbLIX U3JaHNIA,
KOMMbIOTEePHBIX 6a3 AaHHbIX, PeCypcoB VIHTepHeTa). Mcrnonb30BaHune
KOMMNbIOTEPHBIX TEXHOMOMUIA AN8 06paboTKM 1 Nepeaayvn XMMUYECKOIA
MH(OpMaLMK 1 ee NPeLCTaBNeHNs B PasINYHbIX (hopmax.



Tema 1.6. Xumunueckue
peakuun.

YMeHve faBaTb onpejenieHre 1 onepupoBatb CreayoWwmMm XMMUYeCKUMM
MOHATUAMMU: TeMI0BOM 3PDEKT peakLmMmn, CKOPOCTb XMMNYECKON peakLmu,
KaTains, XuMmnyeckoe pasHoBecre. OBbACHEHME CYLLHOCTU XUMNYECKNX
npoueccoB. Knaccugmkauma XMMUYECKUX peakLmnii Mo pasnmyHbIv
npur3HaKam: Y1Cy 1 COCTaBy NPOLYKTOB W peareHToB, TEN/0BOMY 3(PMeKTY,
HanpaBneHuto, (hase, HaIMUMIO KaTasm3aTopa, U3MEHEHUIO CTeMneHei
OKMC/IEHUs 3/1eMEHTOB, 06pa3yHoLLMX BeLLeCTBa. Y CTaHOBKa NPU3HaKOB
06LLEro 1 pa3NNYHOro B TUMOMOMUN peakLuii 41l HEOPraHNYeCKOW 1
OpraHnyeckom Xummn. OTpaKeHne XMMUYECKMX MPOLLECCOB C MOMOLLbIO
YPaBHEHUIA XMMUYECKMX peakumiA. YMeHWe faBaTb OnpegeneHune n
OnepurpoBaTh CeAYHLMMN XUMUYECKUMMN NOHATUSMMN: OKUCIUTEND W
BOCCTaHOBWTENb, OKMNC/IEHNE M BOCCTaHOB/eHWe. Knaccugukayms BeLwecTs 1
MPOLLECCOB C TOYKW 3PEHNSA OKMCIEHUSA- BOCCTaHOB/eHUA. CocTaBeHme
YPaBHEHWIA peakuuii C NOMOLLbI0 METOAA 3EKTPOHHOMO GanaHca.

OGbsACHEHNE 3aBUCMMOCTY CKOPOCTU XMMUYECKOI PeakLyn 1 MONOXKEHMS
XUMWYECKOr0O PaBHOBECHS OT pasnMUHbIX (hakTopoB. MpoBeseHwe

CaMOCTOSATENLHOIO MOMCKa XUMMUYECKOI MH(OPMALIMK C UCTMO/Mb30BaHEM
Pa3NINYHbIX UCTOUHUKOB (HayUHO-MOMNYNSPHbBIX U3AaHWIA, KOMMbIOTEPHBIX)



Tema 1.7. MeTannbl n
HeMeTaNbl.

Tema 2.1 OCHOBHbIe
NOHATUS OpraHM4yecKomn
XUMUN N TeOPUS CTPOEHUSA
OpraHMYecKunx coenHeHN

YMeHvie aBaTh OMnpefesieHne 1 ornepmpoBath CefyoWwyMn XMMUYECKUMM
MOHATUAMU: MOJIb, MONAPHAsA Macca, MONAPHbIA 06beM ra3006pasHbIX
BELLLECTB, BELLIECTBA MOJIEKY/IAPHOIO Y HEMOIEKYNIAPHOIO CTPOEHUS.
XapaKTepucTuKa COCTaBa, CTPOEHMS, CBOCTB, MOYYeHUs Y NPUMEHEHNS
BaXXHenwmnx metannos (1A v Il A rpynn, aftoMUHKA, XKenesa, HEKOTOpPbIX é-
3/IEMEHTOB) U UX COEAUHEHWIA.

XapakTepucTuKa cocTaBa, CTPOEHUS, CBOCTB, MOyYeHUs U NPUMEHeHUA
BadkHenwwnx Hemetannos (VI A, YHA, Y1A rpynn, a Takke a3oTa u
(hocthopa, yrnepoga 1 KpemMHUs, BOAOPOAA) W UX COeAMHEHNIA. BbinonHeHne
XVIMUYECKOr 0 3KCMEPMMEHTA B MOTHOM COOTBETCTBUM C NpasuiamMm
6esonacHocTn. HabnrogeHve, ukcaums 1 onmcaHne pesynbTaTos
MPOBEAEHHOro 3KcrneprmeHTa. NpoBefeHne CaMOCTOATE/IbHOMO NoucKa
XUMWUYECKON NH(OPMALIMK C UCMO/b30BaHNEM Pa3/INYHBIX UCTOYHWNKOB
(Hay4HO-NONYNAPHBIX U3[aHWIA, KOMMbBIOTEPHbIX 6a3 faHHbIX, PecypcoB
VHTepHeTa).

YMeHve faBatb onpegesieHne 1 ornepupoBaTh CNeayroWmMMy XUMUYeCcKUMA
MOHATUAMW: U30MepUsi, TOMONOMMSA. Y CTaHOBKA 3aBMCMMOCTI CBOMCTB
XVIMUYECKMX BELLECTB OT CTPOEHNSA aTOMOB 06pasyHoLLMX NX XUMUYECKNX
3NeMeHTOB. POPMY/IMPOBKA OCHOBHbIX MOMOXEHUA TEOPUN XUMUYECKOTO
CTPOEHWS OPraHNYECKMX COEANHEHMWIA N XapaKTepUCTIKa B CBETE 3TOM
TeopuKn CBOWCTB OCHOBHbIX K/1aCCOB OPraHNYeCcKnX COeAUHEHWA.
MpoBeseHMe CaMOCTOATENILHOIO MOMCKa XUMUYECKON MHGopMaLmm ¢
CMNO/Nb30BaHNEM Pa3/INYHbIX UCTOUHMKOB (HAYUYHO-MOMYNAPHBIX U3[aHWN,
KOMMbIOTEPHbIX 6a3 aHHbIX, PecypcoB VIHTepHeTa).



Tema 2.2 YrneBofopofbl U UX YMeHVe AaBaTb ONpese/ieHne 1 ONeprpoBaTh CeAyLWMN XUMUYECKMU

npnpoaHble NCTOUYHNKN

Tema 2.3
Kucnopogacoepxkatue
opraHu4yeckue coejHEHNSA

MOHATUSAIMA: N30MepUsi, TOMO/OT WS, YTNEPOAHBIA CKeneT. XapakTepucTmka
COCTaBa, CTPOEHWS, CBOICTB, NOMYYEHUS 1 MPUMEHEHUS BAXKHEMLLIMX KNACCOB
YINIeBOAOPOOB (a/1IKaHOB, LMKIOA/IKaHOB, aNkeHOB, a/IKMHOB, apeHOB) U UX
Hambonee 3HAUMMbIX B HAPOAHOXO3ANCTBEHHOM M/laHe NPeaCTaBUTENEN.
MpoBeaeHMe CaMoCTOSTENNLHOMO MOVCKA XMMNYECKOl MHGopMaLmi ¢
1CMO/Mb30BaHNEM PA3/INYHbLIX UCTOUHMKOB (Hay4YHO-MOMYNSPHbLIX U3AAHNIA,
KOMMbIOTEPHbIX 633 AaHHbIX, pecypcoB HTepHeTa). OLeHKa BAVSIHWS
XMMWNYECKOTO 3arpsisHEHIS OKPYXKatoLLel cpeabl Ha OpraHn3M YenoBeka
LPYTVe XMBble 00raHN3Mbl.

YMeHwe 1aBaTb ONpPeaenieHrie 1 onepupoBaTh CReAyHLLUMM XUMUYECKUMM
MOHATUSIMA: M30MepUsi, FOMOJIOT S, YINEPO/HbIV CKENeT. XapakTepucTuKa
COCTaBa, CTPOEHMsl, CBOMCTB, MOMyYeHUs U MPUMEHEHUs METAHOMA M 3TaHO/a,
anbernzoB, KapGOHOBLIX KMUCMOT, 3MPOB, XIPOB. HasBaHMe U3yUeHHbIX
BELLECTB M0 TPMBMANbHOW UMM MEX/YHAPOAHON HOMEHKNATYPe U OTpaXKeHUe
COCTaBa 3TUX COEAVHEHNIA C MOMOLLLIO X MUYecknX dopmyn. OTpaxkeHue
XUMUYECKUX MPOLLECCOB C MOMOLLLH YPABHEHMIA XUMUYECKMX PeaKLWiA.
MpoBeaeHne CaMoCTOSTENLHOMO NMoMCKa XMMUYECKOI MHGopMaLn ¢
1CMO/b30BaHMEM Pa3/IMUHbIX UCTOUYHMKOB (Hay4YHO-MOMYNSPHbIX U3AaHWIA,
KOMMbIOTEPHbIX 6a3 JaHHbIX, pecypcoB MHTepHeTa). OLeHKa BVSHAS
XUMWNYECKOTO 3arpsi3HEHNS OKPYXKatoLLeli Cpefibl Ha OpraHM3M YenoBeKa i
[PYTU1E YKMBbIE OPraHN3Mb.



Tema 2.5 ¥Yrnesojbl

Tema 2.6 A3oTcogepkatlme
OpraHnyecKmne CoeJMHEHNS.
Monumepsl

YMeHve faBaTb OnpeaeneHne 1 onepupoBaTh CAeAyHLLMMIA XUMUYECKMM
MOHATMAMM: M30MEPUs, TOMOJIOrUA, YINepoaHbI CKeneT. XapaKTepucTmka
cocTaBa, CTPOEHMS, CBOICTB, MOMyYEHNSI U MPUMEHEHWUS YTNEBOAOB.
Ha3BaHWe 13y4eHHbIX BELLECTB MO TPMBMASIbHON U MEXAYHAPOAHOW
HOMEHKNAType 1 OTPaXKeHMe CoCTaBa 3TUX COeVUHEHWIA C MOMOLLIbHO
XUMUYECKNX (hopmyn. OTpaXKeHMEe XUMUYECKMX NPOLIECCOB C MOMOLLHO
YpaBHEHWI XUMMYECKNX peakumid. MpoBefeHre CaMOCTOSATENIbHOrO NMoUCKa
XVMMYECKOI MHOpMaLMK C UCNONb30BaHNEM Pa3NNYHbIX MCTOYHMKOB
(Hay4HO-MONYNAPHbIX U34aHUIA, KOMNbIOTEPHbIX 633 AaHHBIX, PECYPCOB
VHTepHeTa).

YMeHwe fjaBaTb onpeaeneHne 1 onepupoBaTb CNeayroLMMy XMMUYECKUMM
MOHATMAMMW: U30MepKs, rOMOSIOTUS, YINePOAHbIV CKeNeT. XapaKTepucTuka
COCTaBa, CTPOEHUSs, CBOWCTB, MOMYYeHUs 1 NPUMEHEHWSI aHUNHA,
aMMHOKMCNOT, Ge/KOB, NONMMEPOB. Ha3BaHMe M3yUeHHbIX BELLECTB MO
TPMBUA/ILHOIN N MEXAYHaPOAHON HOMEHKIATYpPe 1 OTpakKeHMe cocTaBa
3TUX COEAUHEHWI C MOMOLLbIO XUMUYECKMX hopmyn. OTpaxkeHue
XVIMUYECKNX NPOLLECCOB C MOMOLLBI0 YPaBHEHWUIA XMMUYECKNX PeakLWiA.
MpoBeAeHMEe CaMOCTOSATENILHOIO MOMCKa XMMUYECKONM MHAopMaLIn ¢
MCNO/b30BAHMEM Pa3/INYHbIX UCTOYHWKOB (Hay4HO-NONYNSPHbIX U3AaHNIA,
KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcoB VHTepHeTa). OUeHKa BANAHNSA
XVIMUYECKOT 0 3arpsi3HeHNst OKPY>KatoLLIE cpeabl Ha OpraHM3M YenoBeKa U
APYTe XXnBble OpraHn3mbl.



3. YCNOBWSA PEANTU3ALNN YUYEEHOW AVNCLUNNNUNHBI

3.1. Tpe6oBaHUSA K MUHUMA/IbHOMY MaTepuanbHO-TEXHNYECKOMY

obecneyeHunto

Mporpamma yy4ye6HON AMCUMUMANHBLI peann3yeTcsa B y4eOHOM KabWHETe XUMUK ©
omnonorun.

O6opypnoBaHne y4ebHOro KabnHera:
MHOTO()YHKLMOHaNbHBIA KOMMNIEKC NpenojasaTens;
HaTypanbHble 00beKTbl, MOAENN, NPUOOPLI M HABOPbI AN
NMOCTaHOBKM AE€MOHCTPALMOHHOIO N YYEHUYECKOTO
9KCMEPUMEHTA;
neyaTHble M 3KPaHHO-3BYKOBble CpefCcTBa 00yYeHuUs;
cpeAcTBa HOBbIX MH(OPMAaLMOHHbIX TEXHOOTNA;
peakTuUBbI;
nepeyvyHn OCHOBHOW M AONONHUTENLHOW YY4ebHOW NuTepaTypbl;
BCroMorartesibHoe 060py0BaHNe N UHCTPYKLUN;
ON6INOTEYHbIN POHA.

TexHU4Yeckme cpecTBa 00yyeHUs:
KOMMbIOTEP C IMLEH3NOHHBIM MPOrpaMMHbIM 06eCreyeHnEM;

3.2. NHpopmaynoHHoe obecriedeHne obyveHUs

MepeyeHb PEKOMEHAYEMbIX YYEOHbIX U3[aHNIA, VIHTepHeT-pecypcos,
AONOSHUTENbHOW NTepaTypbl

OCHOBHbIe NCTOYHUKWN:
. O. C. labpuensH, N. I'. OcTpoymoB « Xumusa» Mocksa, M3gat. LLeHTp
«Akagemunsa» 2013 T.

2. 2.T. E. Pyasutuc, ®. I'.: denpgmaH «Xumumsa 10», «Xumua 11», « Xumus 7
- 11 (uN)», «Xummna 7-11(4. 2)», «OCHOBbI 06Uel XMMUN » MOCKBa
N3paT. LleHTp

3. «Akagemunsa» 2014 r.

4. 3. A. A. LiBeTKoB: «OpraHuyeckaa xumua» MockBa « NpocseleHne» 2013
r.

5. 4. 1O. B. XogakoB «HeopraHnyeckas xumnsa» MockBa « NpocseLyeHue»
2013 .

| —



JonoNHUTENbHbIE NCTOYHUKMN:

depnepanbHblil 3aKoH 0T 29.12.2012 Ne 273-d3 «O6 o0b6pa3oBaHuM B
Poccuiickoin ®epepauunmn» (B ped. degepanbHbix 3aKoHOB 0T 07.05.2013 No 99-P3,
o1 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-d3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-93, o1 03.02.2014 Ne 15-d3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, o1 04.06.2014 Ne 148-P3, c
N3MEHEHNAMN, BHeCEHHbIMU PefepanibHbIM 3aKOHOM 0T 04.06.2014 Ne 145-93).
Mpuka3 MunHo6pHaykn Poccunm o1 17.05.2012 Ne 413 «O6 yTBEPXAEHUN

(hefepanbHOro rocyapcTBeHHOro obpasoBaTe/lbHOrO cTaHjapTa CpefHero
(nonHoro) o6uiero o6pasoBaHUs».

Mpuka3 MnHo6pHayku Poccum o1 29.12.2014 Ne 1645 «O BHeceHuu
n3MeHeHNn B NMprnkaz MuUHUCTepcTBa 06pa3oBaHUsA U HayKn POCCUIACKON
depepaymm o1 17.05.2012 Ne 413 “O6 yTBEpPXAEHUN (PeaepasibHOro
rocyfapCTBeHHOro o6pasoBaTe/lbHOro ctaHgapTa cpefHero (NosHoro) obuero
06pa3oBaHus”».

MucbMo enapTameHTa rocyfapCTBeHHON NOMUTUKK B cpepe NOoArOTOBKM
paboumnx kagpos u MO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-259
«PekomMeHaaL MmN No opraHn3aynmn noyvyeHns cpegHero obuero obpasoBaHns B
npefenax ocBOeHMA o06pa3oBaTe/lbHbIX NPOrpamMmM cpefHero npoMeccnoHanbHoro
obpa3oBaHua Ha 6a3e OCHOBHOro 06Lero obpasoBaHUs ¢ y4eToM TpeboBaHUiA
(hefiepanbHbIX FOCYAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB W NOMyYaeMoi

Npogeccun Unmn cneynanbHOCT CPeaHEro NPogeccroHanbHOro 06pasoBaHus».

1 A. lFonbagopn «C6opHUK 3aday no xmmnmn» Mocksa «lpocseweHne» 2014 .
2. B. M. MNotanoB «CTpoeHMe 1 CBOMCTBA OpraHMYecKnx BeliecTs» MockBa
«[pocseLeHne» 2015 .

3. . Tl. XomyeHKO «3agayun no xmmmm» Mockea «HoBad BonHa» 2013 r.

4. H. JI. TnnHka «O6uwaa xmmusa» Mocksa «IpocseweHne» 2014 r.

5. H. C. AxmeToB «HeopraHuyeckaa xumma» Mocksa «[l1pocselieHne» 2014 r.
6. H. . XoMuyeHKo «Xumusa anga noctynawwmnx 8 BY 3bl» MocKBa
«[NpocseLeHne» 2015 T.

7. H. T1. F'aBpyceHKO «[MpoBepoyHble paboTbl MO XMMUM» MocKBa
«[pocseLeHne» 2014 r.

8. T. C. Ha3apoB «XMMUYeCKMe 3KCNEPUMEHTLI B LWIKOe» MOCKBa
«[pocBeLeHne» 2015 T.

9. B. . flaintHeko «KakK Hay4uTb LIKO/IbHUKOB peLlaTb 3a4ayn no xummm» Mocksa
« NpoceeLweHne» 2014 r.



10. HO. B. BacunbeBa «[I1pakTuyeckume paboTbl M0 OpraHUY4ecKoin xummms» Mocksa
«3HaHune» 2015.

NHTepHeT-pecypcsl

1. www.pvg.mk.ru (O6pa3oBaTefibHblii CaiT ANs LWKONbHUKOB).

2. www.hemi.wallst.ru (O6pa3oBaTte/ibHbl CaiT ANS LWKOJIbHUKOB «XUMUSA»).
www.alhimikov.net (O6pa3oBaTenbHblii CalT ANS LWKObHUKOB).

. www.chem.msu.su (3nekTpoHHas 6ubnMoTeKka no XxMmMuw).

. www.enauki.ru (MHTepHeT-u3gaHve ansg yuntenein «ECTECTBEHHbIE HAYKM»).
. www.lIseptember.ru (MeTognueckas raseta «lepBoe CeHTAOGPA»).

. Www.hvsh.ru OKypHan «Xnmusa B LLKOE»).

. WWW.hij.ru OKypHan «Xumms u XXn3Hb»).

o N o o1 B~ W

. www.chemistry-chemists.com (31eKTPOHHbIN XYPHaNn «XUMUKN N XUMUSA»).


http://www.pvg.mk.ru
http://www.hemi.wallst.ru
http://www.alhimikov.net
http://www.chem.msu.su
http://www.enauki.ru
http://www.lseptember.ru
http://www.hvsh.ru
http://www.hij.ru
http://www.chemistry-chemists.com

4, KOHTpPO/Ib M OLEHKa pe3y/ibTaToB OCBOEHUSA
YyU4eOHOW ANCUUNNHBI « XUMUA»

KOHTPO/b 1 OLleHKa pe3ynbTaToB OCBOEHMS YUeBHOW ANCLMUNINHBI
OCYLLECTBNSAETCS NpernogaBaTeNieM B NPOLECCe NPOBeAeHUs NMPaKTUYECKUX
3aHATWIA U NabopaTOPHbIX PaboT, TECTUPOBAHMS, a TaKXKe BbIMOSTHEHWS
06yyYaloLWNMNCS MHANBMAYANbHbIX 3afjaHNiA, NPOEKTOB, UCCNeA0BaHNIA.

Pe3ynbTaTbl 06y4eHUs
(0CBOEHHbIE YMEHUS!, YCBOEHHbIe 3HAHUS)

3HaHNA:
Tema 1.1.
OCHOBHbIle NOHATUSA 1 3aKOHbI XUMUMW.
OCHOBHbIE MOHATUSA XUMUW: aTOM,
MOJIEKY/1a, XMUMUYECKNIA 3/IEMEHT,
aiNoTponuA, NPOCTbIE N CNOXHbIe BELLeCTBa.
KaueCTBEHHbI 1 KONMYECTBEHHbI COCTaB
BeLLeCTB. XMMUYECKME 3HaKN U (DOPMY/ibl.
OTHOCUTe/bHbIE aTOMHas 1 MOJEeKyNapHas
maccbl. OCHOBHbIE 3aKOHbI XUMUMN.
BaxkHeiLume (n3nyeckme CBOMCTBA BELLECTB;
OCHOBHbIe CNOCOObLI pa3feneHns CMeceil.
Tema 1. 2.
Mepnoanyecknin 3aKkoH u
Mepunogunyeckas cuctema XMMMUYECKNX
anemeHToB [1. . MeHpeneeBsa n CTpoeHmne
aTtoma.
[MepnoanyecKuii 3aKOH 1 CTPOEHKE aToMa.
M3oTonbl. CoBpemeHHast (hopMyMpoBKa
Meprognyeckoro 3akoHa. PU3NYecKuii
CMbIC/1 MOPSALKOBOI0 HOMepa 3/IEMEHTOB,
HOMepOB rpynrbl 1 Nepuoja.
Meprognyeckoe N3MeHeHNe CBOWCTB
3/IEMEHTOB: pajuyca aToma;
3M1eKTPOOTPULLATENILHOCTU. 3HaYeHne
Meproanyeckoro 3akoHa 1 Meproanyeckoit
CUCTEMBI XMMNYECKUX 3n1eMeHToB [.U.
MeHgeneesa 415 pasBUTUA HayKn U
MOHUMaHMA XMMNYECKOW KapTWHbI MUpa.
CocTaB aTOMHOr0 f4pa - HYK/OHbI: NMPOTOHbI
N HEUTPOHBI.
MoHATME 06 3NEKTPOHHOW opbuTau 1
3NeKTPOHHOM o6nake. PacnpefeneHue
3/1EKTPOHOB MO 3HEPreTUYECKUM YPOBHSAM,
MOLYPOBHAM 1 OpOUTaNAaM. NEKTPOHHbIE
KOH(Mrypaumm aToMoB XMMUYECKMX
3/1eMeHTOB. BaieHTHbIe BO3MOXHOCTYU
aTOMOB XMMWYECKNX 3/1EMEHTOB.
SNEKTPOHHAA KnaccupurKaumsa XMMUYECKNX
3/IEMEHTOB: S-, p-, d-, f-3/1eMeHTbI.

PopMbl U MeTOAbI KOHTPOSA U OLEHKMN
pe3ynbTaToB 00y4YeHUs

TecTupoBaHue
KoHTponbHas paboTa
BHeayamTopHas caMocTosTeNbHas pabota

CamocTosiTenbHas pabota
YCTHbIn onpoc



Tema 1. 3.
CTpoeHue BellecTBa.

Cocras Bewyectsa. CMecy BELLECTB U
CNocobbl NX pasgeneHns. ArperatHble
COCTOSIHWA BeLLEeCTBa.
AnekTpooTpuLaTeibHoCTb. OCHOBHbIE TUMbI
XUMUYeCKOW cBsisn. CTpoeHMe BelLecTBa.
Buapbl KpUCTa/IINYECKUX PELLIETOK.

Tewma 1. 4.

Bopa. PacTBopbl.
AnekTponuTUYeckasa guccoumaums
MMoHSATME O AUCMEPCHON CUCTEME.
[ucnepcHas hasa 1 gucnepcrMoHHas cpega.
Knaccumkaums gnucnepcHbIX CUCTEM.
IMOHATME O KONINMOUAHBIX CUCTEMAX.

Tema 1. 5.

Knaccupukayma

HeopraHN4yecKnx COeANHEHUI N nX
cBOMCTBAa.
Knaccumkauunio HeopraHMYeCKnx BeLLeCTs:
OKCuAbl, TMAPOKCUABI, KACMOTbI 1 conu. X

Knaccugmkaumio, CBOCTBA U
1CNO/b30BaHMe B CENIbCKOM XO35CTBE U
B/IMSIHVE HA OKPY>XatoLLyto cpedy 1
opraHv3M YesoBeka.

Tema 1. 6.

XNMUYECKMe peakuumun.
Knaccnukaumio XMMUYeCKX peakuyii:
Peakuunn coeiMHeHUs, pasfoXKeHus,
3ameLLieHus, obmeHa. Katanmtuyeckme
peakuun. ObpaTtuMble U HeobpaTMble
peakummn. FOMOreHHble 1N reTeporeHHbIe
peakuumn. SK30TepMUYecKue 1
3HA0TEPMUYECKME peaKUmKn. TennoBo
APPEKT XMMMUYECKNX peakLii.
TepMOX1MUYECKME YpaBHEHUS.
OKUCNNTENbHO-BOCCTaHOBUTE bHbIE
peakumn. CteneHb okucneHus. Metoz
3NIEKTPOHHOr0 6anaHca 4/19 cocTaB/eHuns
YPaBHEHWUIA OKUCINTENbHO-
BOCCTaHOBUTE/IbHbIX PeakLyii.

- 0 CKOPOCTU XMMMUYECKNX peaKLimiA.
3aBMCUMOCTb CKOPOCTU XUMUYECKMX
peakuuin 0T pasinyHbIX (HaKTOpPOB: NPUPOLbI
pearvipyroLLmMx BeLLeCTB, X KOHLEeHTpauun,
Temrneparypbl, MOBEPXHOCTU
COMPUKOCHOBEHWSA U UCMOJIb30BaHNA
KaTa13aTopos.
- O6paTMOCTb XUMUYECKMX peakLi,
XMMUYECKOE paBHOBECKE.

Tema 1. 7.

MeTannbl U1 HemeTan bl.

Beceaa
KoHTponbHas pa6oTa

TecTupoBaHue
BHeayauTopHas camocToATeNbHasa pabota rno
BbIMNO/IHEHMIO pedpepaToB

KoHTponbHas paboTa
HabnogeHune
PaboTa Mo KapTo4kam

TecTupoBaHue
BHeayauTopHas camocToATeNbHasA paboTta
MpakTnyeckune paboTsbl



OC06eHHOCTM CTPOEHMS aTOMOB METa/I/I0B.
du3nyeckre CBOCTBa METa/I/OB.
Knaccugmkauma MeTannoB No pasnyHbIM
npu3Hakam. XMmnyeckune CBONCTBA
METa/INI0B. DNEKTPOXMMUYECKINIA paj,
HanpsXKeHN MeTaI/oB.

O6Lume cnocobbl NOTyYeHUs METa/IOB.
Cnnasbl YepHbIe U LIBETHbIE.

Hemetanbl. OCO6eHHOCTM CTPOEHMS
aTomMoB. HemeTan bl - NPOCTble BELLECTBa.
3aBMCUMOCTb CBOWCTB raioreHoB OT KX
nonoXxeHus B MNeproanyeckoni cucteme.
OKMCNUTENbHbIE Y BOCCTAHOBUTENbHbIE
CBOWCTBA HEMETA/INI0B B 3aBUCMOCTM OT MX
MONOXEHMA B pALY
3N1eKTPOOTPULIATENNIbHOCTMW.

Pasgen 2.

Tema 2.1.

OCHOBHbIe MOHATUSA OpraHNYecKomn
XUMUN U TEOPUA CTPOEHUA OpPraHNYecKnx
COeINHEHWTA
OCHOBHbIE MOHATUA OPraHNYecKon XUMUK.

OTnnuma opraHMYecKux BeELLECTB OT
HeopraHM4YecKmnx.
XUMUYECKOe CTPOeHUE KaK MopsaLoK
COefMHeHNs aTOMOB B MOJIeKy/iax Mo
Ba/IEHTHOCTMW.
OCHOBHbIE MOMIOXKEHUA TEOPUN CTPOEHUS
OpraHMyYeckmnx coeamHeHnin A.M.
byTnepoBa. 3omepusa 1 N3oMepbI.
Xumunyeckme hopMynbl U MOAENN MOJIEKYN B
OPraHNYecKon XMnm.
Knaccugmkaums opraHM4eckux BeLLecTB Mo
CTPOEHUIO YIN1epPOAHOro CKesleTa v HaIN4YnI
(hYHKUMOHa/bHBIX Fpynm. Fomonorv u
romonorus. Knaccugukayms peakumin B
OPraHNYeCcKOn XMUN: TUAPUPOBaHNS,
rasoreHMpoBaHug, ruaparalmm,
LernapupoBaHna, AeruaporanoreHNpoBaHus,
fervapartaumun. Peakuum nsomepusalmm
Tema 2.2.
Yrnesofopofbl N NX NPUPOLHbLIE
NCTOYHUKN
Knaccuimkauuio yrieBoLopoA0B: afikaHbl,
A/IKEHbI, LUMKNoaNIKaHbl, aflK1HbI,
a/IKaieHoBbIe, apeHbl: UX TOMOIOTMYECKUI
psig, N30Mepus N HOMeHKNaTypa, nosy4veHue,
(hn3nyeckme N XMMUYECKMe CBONCTBA,
NpYMeHeHe Ha OCHOBE CBOMCTB.
MpupoaHbIe NCTOYHUKN YTIEBOLOPOLOB.

YCTHbI onpoc
BbiNonHeHVe MHAMBMAYaNbHBIX MPOEKTHbIX
3ailaHnin 1 pedepaTos

TecTupoBaHue
KoHTponbHas paboTta
BHeayauTopHas camocTosTeNlbHas paboTa

PeLLeHNe KpOCCBOPAOB W pasrafblBaHue
pebycos

CamocTosTeNbHas paboTa no BbINOHEHNIO
pedepaToB



MpypPOAHBbINA ra3: cocTas, NPUMEHEHME B
KayecTBe TOMn/mBa.
Hedtb. CocTaB 1 nepepaboTka He(hTw.
MeperoHka HepTn. HedTenpodyKTbl.
Tema 2.3.
Kucnopogcogeprkallme opraHnyeckume
COeANHEHMS

CnmpTbl. MonyyeHne aTaHoa BPOXKEHWEM
rNIOKO3bl U ruapartaumein aTuneHa.
"MppokcunbHaa rpynna Kak
(hyHKUMOHa/IbHasA. MoHATWE 0 NpefesibHbIX
0[HOATOMHbIX cnupTax. XnMuyeckue
CBOIACTBa 3TaHONa: B3aMMOAENCTBUE C
HaTpunem, 06pa3oBaHMe NPOCTLIX U COXHbIX
3(hmpoB, OKNCNEHWE B aflbAerng,.
MprMeHeHVe 3TaHoMa Ha OCHOBE CBOWCTB.
ANKOronm3m, ero nocneacTsms u
npesynpexaeHue.
["uepunH Kak npefcTaBuTeNb
MHOr0aToOMHbIX CNUPTOB. KayecTBeHHas
peakuma Ha MHOr0aTOMHbIe CvPTLI.
[MpumeHeHVe rnvuepuHa.
®eHon. PU3NYECKME U XUMUYECKUe
CBOiCTBA (peHona. B3anmHoe BAMAHME
aTOMOB B MOJieKy/ie (peHosa:
B3aMMOJENCTBME C MMAPOKCUAOM HaTpuUs U
a30THOW KMUCNOTOW. MpumMeHeHWe (eHona Ha
OCHOBE CBOWCTB.
Anbaerngpl. NMoHATME 06 anbaerngax.
AsbaerngHas rpynna kak yHKUMoHabHas.
dopmanbaerng n ero ceorictea. MonyyeHve
a/bAernioB OKMUC/IEHNEM COOTBETCTBYHOLLMX
cnupToB. MNMpumeHeHWe hopmanbernia Ha
OCHOBE €ro CBOWCTB.

Tema 2.4. ¥YrneBsofbl.
YrneBogpl. Knaccugmkaumo yrnesogos:
rNHOKO3a, caxapo3a, Kpaxmari, Lenionosa: nx
N30mMepua N HOMeHKNaTypa, nosiy4veHue,
(hM3nYecKme N XMMUYECKME CBOMCTBA,
NPYMeHEHNE Ha OCHOBE CBOICTB.

Tema 2.5.
A30TcofepKaLlme opraHuyeckume
coeguHeHuns. lMonnmepel.
OO6LLee NpefcTaB/ieHne 06 aMmHax,
aMWHOKMCNOTaX, 6enkax, X CTPOEHMe,
CBOWCTBa, NOMy4YeHVe, NPUMEHEHME, PONb
6€e/IKOB B OpraHu3me.

TecTupoBaHue
KoHTponbHas paboTa
BHeayauTopHas camocTosTe/lbHas paboTa

CamocTosATe/IbHast paboTa Mo COCTaB/IEHNIO
Tabnuy

becepa

HabntoaeHne

YCTHbIA onpoc
BHeayguTopHas caMocTosTeNbHas paboTa
PaboTa Mo KapToukam



