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1. MACHOPT PABOYEM NPOT'PAMMBI YUEBHOM JJUCHUTIJIAHBI
«XHUMUA»
1.1. MecTo AMCHUIUIMHBI B CTPYKType OCHOBHOH NpodeccHOHATbHOM
o0pa3oBaTe/IbHON POrpaMMBbl:
VYyeOHast nucuuIUIMHA «XUMHSD» OTHOCUTCS K IUCHUIUIMHAM IO BbIOOpPY U3
00s13aTeNBHBIX MPEIMETHBIX 00J1acTeil 00111e00pa3oBaTeIbHON OATOTOBKH.

1.2. CoaepsxaHue nmporpaMmMbl «XUMHsDH> HAMPABJIEHO HA I0CTHKEHHE
CJIeAYIOIIMX LeJsIei:

Hean:

- popmupoBaHue y 00y4arOmUXCsl YMEHUS OIEHUBATh 3HAYMMOCTh XMUMUYe-
CKOI'O 3HaHMS JJIs KaXKJI0TO YeJIOBEKa

- (hopmupoBaHue y 00yUarouXcs HEI0CTHOTO MPEACTABIECHUS O MUPE U PO-
JIM XMMUU B CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MUpa; YMEHUS
OOBSCHATH OOBEKTHI U MPOLIECCH] OKPY KAIOIIEN AEMUCTBUTEILHOCTU: IPUPOTHOM,
COLIMAJIbHOM, KYJIBTYPHOM, TEXHUUECKOH Cpebl, - UCIIOJIb3YS Ui TOTO XUMHUYE-
CKUE 3HAHUS;

- Pa3Butue y oOyuarommxcsi yMeHuil pa3iauuath (QakThl U OLEHKH, CPaBHU-
BaTh OIICHOYHBIE BBIBOJBI, BUACTh UX CBS3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTE-
pUEB C OIpPEACIICHHOM CHUCTEMOM LEHHOCTEH, (HOpMyIupoBaTh U OOOCHOBBIBAThH
COOCTBEHHYIO MO3UIIUIO;

- IIpuoOperenne 00y4aroMMHUCS OIbITa Pa3HOOOPA3HOUN NEATENTBbHOCTH, MO-
3HAHUA U CAMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAILHOE 3HAUCHUE
JUT Pa3UYHBIX BHUJIOB JESATEIBHOCTH (HABBIKOB PEIICHUS MPOOJeM, MPUHITHS pe-
LIEHUH, TOUCKA, aHalu3a U 00padOTKU MH(OpPMAMU, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB U3MEPEHHM, COTPYAHUUYECTBA, OE30MACHOTO OOpallleHUsl C BEIIECTBAMHU B
MTOBCEIHEBHOM KU3HU).

1.3. TpeOGoBaHusi K pe3yibTaTaM OCBOEHHUSA JUCIHUILIMHBI.

Ocsoenue codepoicanus yueOHOU oucyuniunvl «Xumusy, obecneuwusaem 00-
cmuoicenue CmyoeHmamu Ciedyrouux pe3yibmamos:

JIMYHOCTHBIX

- YYBCTBO TOPJOCTH M YBAKEHUS K UCTOPHH M JOCTHIKEHUSM OTCYECTBEHHOMN
XUMUYCCKON HAYKH, XUMUYECKA TPAMOTHOE TIOBEICHHE B MPOPECCUOHAITBHON e s-
TEIHHOCTH U B OBITY TIPH OOPAIICHUH ¢ XUMUYCCKUMHU BEIIECTBAMH, MaTeprajaMu 1
MpoIIecCamy,

- TOTOBHOCTH K MPOAOHKCHUIO 00pa30BaHUS W TMOBBIMICHUS KBATU(DHUKAIIUN B
n30paHHOM Tpo(ecCHOHaNbHON IEeATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIICTCHITUI B 3TOM;

- YMCHHE HCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHON XMMHYCCKOW HAyKH H
XUMUYECKUX TEXHOJIOTHI JIJISl TIOBBIIEHUSI COOCTBEHHOTO MHTEJUICKTYalbHOTO Pa3-
BUTHUS B BRIOpaHHOU MPOECCHOHANTBHON e TEILHOCTH;

MeTanpeaMeTHbIX:

-MCIIOJIb30BAHHUE PA3TMYHBIX BHUJIOB ITO3HABATEILHOU JEATCILHOCTH U OCHOB-
HBIX MHTEJUICKTYyalIbHBIX ornepanuii (ITOCTaHOBKHU 3a1a4yd, (OpMYJIMPOBAHMS THIIO-
T€3, aHaju3a W CHUHTE3a, CpaBHEHMs, OOOOIIEHHWS, CHUCTEMATH3alluH, BBISBICHUS



MPUYMHHO-CJICJICTBEHHBIX CBS3€M, MOMCKA aHAJIOroB, (POPMYJIHUPOBAHUS BBIBOJIOB)
JUIsl pellIeHUsl MOCTaBJICHHOM 3aJayu, NMPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUSA
(HaOJIrOIeHNs, HAYYHOTO 3KCIEPUMEHTA) /IS U3YYCHHs Pa3IUYHBIX CTOPOH XMMH-
YECKUX OOBEKTOB M IMPOIECCOB, ¢ KOTOPHIMU BO3HHMKAET HEOOXOJIUMOCTh CTAJIKH-
BaThCs B MPOGEeCCHOHAIBHOM cdepe;

npeAMeTHBIX:

- chopMUPOBaHHOCTH MPEACTABICHUN O MECTE XMMHH B COBPEMCHHOW Hayd4-
HOH KapTUHE MUpPA; TOHUMaHWE POJIH XUMHUHU B (DOPMHUPOBAHUH KPyro3opa U QyHK-
IHOHAIBHOM TPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUS] TPAKTUYECKUX 33/1a4;

- BJIQJICHUE OCHOBOIIOJIATalOIMMH XUMUUYECKUMU MMOHITUSAMU, TEOPUIMU, 3a-
KOHAaMH Y 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IOJb30BAHUE XUMUYECKON TEPMHUHOJIO-
THMe 1 CUMBOJIMKOM;

- BJIQJICHHE OCHOBHBIMH METOJAMH HAYyYHOTO IMO3HAHUS, UCIOJIb3YEMBIMU B
XUMUU: HAOJIOJICHUEM, OMKMCAaHUEM, M3MEpPEHHUEM, PKCIIEPUMEHTOM; yMeHHe obpa-
0aTbIBaTh, OOBSCHATH PE3YJIbTATHI IPOBEJACHHBIX OMBITOB U JIEJIaTh BHIBOJIbI; TOTOB-
HOCTh U CIIOCOOHOCTh NMPUMEHATh METO/IbI MMO3HAHUS MPU PEUICHUN MPAKTUIECKUX
3a/1ad;

- c(hOpMUPOBAHHOCTh YMEHHMS J1aBaTh KOJUYECTBEHHBIE OICHKU U MPOU3BO-
JIUTH PACUETHI 10 XUMUYECKUM (HOpMYyJIaM U YPaBHEHUSIM;

- BJIaJICHUE MPaBUIaMU TEXHUKUA 0€30MaCHOCTHU MPU UCIOJIb30BAaHUU XUMUUE-
CKHUX BEIIIECTB;

- c(hOpMHPOBAHHOCTh COOCTBEHHOM MO3UIIMHU 10 OTHOIIEHHIO K XUMHYECKOU
nH(popMaIuy, NoJIy4aeMon 13 pa3HbIX HICTOUHUKOB.

1.4. KoanuyecTBO 4aCcOB HA OCBOEHHE padoueii mporpaMMbl
Y4eOHOM JUCUHUIJINHBI:
MakcumanbHas yaeOHasi Harpy3ka oOyuatomerocst — 117 gyaco, B TOM 4yucie:
oOsi3aTeNbHAs ayAUTOpHAsT ydeOHas Harpy3Ku OOydaromierocs, BKJIOYas Jia-
OopaTopHbIE M MPAKTUYECKUE 3aHIATHUS - 78 4acoB; camocTosiTeIbHast pabora 00y-
qaromuxcs - 39 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JJUCIIUTIJINHBI.
2.1. O0bEM y4eOHOIl TMCHMIIHHBI M BUbI Y4eOHOH padoThI

Buja yueOHo# padoThI O0bem 4vacoB
MakcumaJsibHas yuyeOHasi Harpy3kKa (Bcero) 117
OO6si3aTenpHas ayquTOpHasl yueOHasi Harpy3Kka (BCEro) 78
B TOM YHCJIE: TPAKTUYCCKUEC 3aHSITHS 8
n1ab0paTOPHBIE 3aHATUS 22
JIEKLIMH, YPOKH 48
CamocTtosiTenbHas paboTa oOy4daromierocs (Bcero) 39
[TpomexxyTounas arrectaius B popme KOHTposbHOTO orpoca (1 cemectp),
B (hopme nuddepeHnnpoBaHHoro 3auéra (2 ceMecTp)




2.2. TEMATHYECKU IVIAH U COAEP)KAHUE YYEBHOM JJUCHUITLIVHBI

HaumenoBaHue pa3jiesioB u
TeM

Conep:xaHue yueOHOT0 MaTepHAaJia, MPAKTHYECKUe 3aHATHS, CAMO-
CTOSITeIbHAsI Pad0Ta CTY1eHTOB

O0beM
4acoB

YpoBeHb
OCBOEHHS

2

3

4

1 cemectp

o1

Pa3zgen 1

OBIIASA U HEOPTAHUYECKASA XUMUSA

Tema 1.1.
OCHOBHBIE XUMUYECKHUE TOHITUA
U 3aKOHBI XUMHUU

Conep:xaHue y4yeOHOro MaTepuaia

[IpencraBinenue O CTPOCHUM BewleCTBA. BalleHTHOCTh, XUMHUYECKUE
dbopMynbl. 3aKOH TOCTOSHCTBA cocTaBa. OTHOCUTENbHAST U MOJEKYIsp-
Has Macca. 3aKOH COXPAHEHHUs MaccChl BELIECTBA MIPU XMMHUECKUX peak-
nuax. Pacdersl mo xuMuyeckuMm ypaBHeHUsIM. CocTaB, Ha3BaHUS U Xa-
paKkTEepHBIE CBOMCTBA OKCUJ0OB, OCHOBAHHUM KUCIIOT, COJIEH.

CamocrosiTesibHas padoTa 00yyaromuxcst
Cucremarndeckasi MmpopabOTKa KOHCIEKTOB 3aHATHM, MOJTOTOBKa I0-
KJIaJI0B, COOOIIICHU.

Tema 1. 2.

[leproanueckuii 3aKOH U EPUOIU-
yeckas cuctema (.M. MennaeneeBa B
CBETE COBPEMEHHBIX ITPEICTaBIIC-
HUM O CTPOEHUH aToMa.

Conep:xanue yueOHOro MaTepuaJa

Crpoenune aroma. 3apsi sipa, OPSAKOBBI HOMEp U Macca aToma. Pac-
MOJIOKEHUE JJIEKTPOHOB B aTOMaX I10 HEPreTHYeCKUM ypoBHsIM. [loHs-
THE 0 S-; P-; d-; f- ek TpOHHBIX 00TaKax.

CoBpemeHHast popMyITUPOBKa MEPHOANIECKOro 3akoHa. [lepronnueckas
CHCTEMa XUMHUYECKHX JJIEMEHTOB B CBETE TEOPUH CTPOCHUS aroma. Pac-
npeJielieHue dJICKTPOHOB B aTOMaX MEPBBIX YETHIPEX MEPUOOB. BaeHT-
HbIe 1eKTpoHbl. [IpeacraBnenue o s-: p-: d-; f- amemenTax.
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB JIEMEHTOB M MX COCJMHEHUH (OK-
CHIOB, FI/II[pOKCI/II[OB) B Mpcaciiax IJIaBHBIX IMOATPYIIIL. BaneutHrie Bo3-
MO’KHOCTH aTOMOB Pa3HbIX JJIEMEHTOB. 3HAYCHUE MEPHOIHUYECKOrO 3a-
KOHa JIs1 IIOHUMAaHUA HaquOﬁ KapTUHEI MUpa..

CamocrosiTesibHast padoTa 00y4arOMIMXCs
Cucremarndeckasi mpopabOTKa KOHCIEKTOB 3aHATHM, TOJATOTOBKAa J0O-
KJIa710B, COOOIIIEHHUH.

Tema 1.3.
XUMUYECKas CBSI3b.
Crtpoenue BeniecTsna.

Conep:xaHue yueOHOr0o MaTepuasa
CnocoOHOCTh aTOMOB 00pa30BBIBaTh MOJIEKYJbl. KOBaleHTHas CBS3b.
DIEKTPOOTPUIIATEIILHOCTh PA3IMIHBIX JJeMEeHTOB. lloyisipHas W Hero-




JIApHasi KOBaJIEHTHas CBsA3b. BogopoHas cBsi3b. MoHHas cBa3b. CTeneHb
OKHUCJICHHUA 3JIEMCHTOB B CJIOKHBIX BEIICCTBAX, HpaBI/IJIa €C HAXOXIACHUA

CamocTrosiTesibHasi padoTa 00yYaromMXxcst
CucremaTnueckas nmpopaboTKa KOHCIIEKTOB 3aHSATHI, MOATrOTOBKAa I0-
KJIaJI0B, COOOIIICHHUH.

JlabGoparopHuasi padora Ne 1.
YucThle BEECTBA U CMECH, CIIOCOOBI X pa3/IeTICHHSL.

Tema 1.4.
Knaccudukanust HeOpraHm4ecKux
COE€IUHEHUN U UX CBOMCTBA.

Conep:xanue yueOHOIro MaTepuaJia

OrnpezenieHne KUCIOThI, COJTM U OCHOBAHUS C MTO3UIIMA TEOPHUH DJICKTPO-
JIUTHYECKOM nuccouuanuu. VoHHBIE peakuuu. XHMMHYECKHE CBOMCTBA
KHUCJIOT, OCHOBAHHI U COJIEH B CBETE TEOPUH IIEKTPOITUTUYECKON JUCCO-
UAIKK. Y CJIOBUS HEOOPATUMOCTH PEaKIUi B paCTBOPAX.

JlabGoparopHoe 3ansitue Ne 2,
CBoiicTBa KMCIIOT, OCHOBAaHMH, COJICH.

CamocrosiTesibHas padoTa 00y4YaroIuXCcs
CucremaTuyeckas MpopadOTKa KOHCIIEKTOB 3aHSATHH, MOJArOTOBKA I0-
KJIaJI0B, COOOIIICHHU.

Tema 1.5.
Bopna. PactBopsl.
DNEeKTpONUTHYECKAs JUCCOLIUALIMS.

Conep:xanue yueOHOro MaTepuaJia

Konuentpanus BemiecTBa B pacTBOpe mo MaccoBoi noie (B %). Hducco-
LAALMsI KUCIIOT, OCHOBAHMI U COJIel B BOJIHBIX pacTBopax. Boaa kak mo-
JIAPHBIA PaCTBOPUTEIIb. POJIb BOJIBI B 3JIEKTPOJUTHYECKON JUCCOIUALINU

JlabopaTopHoe 3ansitue Ne 3.
HcnbiTanue pacTBOpOB COJIEM M OCHOBAHMM HWHIMKaTopaMu. Peakiuu
MOHHOTO OOMEHa.

JlaGopaTopHoe 3ansiTue Ne 4.
I'uiponu3 conel pa3auyHOro THUIIA.

CamocrosiTejibHAsI pa00oTa 00y4AKOIINXCH.
Cucrematnueckass mpopabOTKa KOHCIIEKTOB 3aHSATHI, MOJATrOTOBKAa IO-
KJIaJI0B, COOOIIIECHHU.

Tema 1.6.
XHUMUYECKUE PEAKIINH.

Conep:xanue yueOHOIro MaTepuasa

Buabsl OKHCIMTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA. 3aKOHOMEPHOCTH
uX mporekanus. PaccranoBka K03 PUIIMEHTOB B CXeMaX OKHCIUTEIBbHO-
BOCCTAaHOBUTENBbHBIX PEAKIUNA METOJIOM 3JIEKTPOHHOTO OajlaHca Mpu co-
CTaBJICHUU YpaBHEHUU. 3HAUEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii B IPUPOJI€ U TEXHUKE.




IMpakTnyeckoe 3ansiTue Ne 1.
Pemenue OKCIICPUMCHTAJILHBIX 3a/1a4.

CamocTosiTesibHasi padoTa 00yYarommXxcst
CucremaTnueckass nmpopaboTKa KOHCIIEKTOB 3aHSATHI, MOJATrOTOBKAa I0-
KJIaJI0B, COOOIIICHHUH.

Tema 1.7.
Mertaiibpl 1 HEMETAIUIBI.

Conep:xanue yueOHOIro MaTepuaJia

Meramipl. Ou3ndeckue U XUMHYECKHe CBOMCTBAa MeTaiuioB. Kitaccudu-
Kalusi METAJUIOB MO Pa3JIMYHBIM MpPU3HAKAM. DJIEKTPOXUMHUYECKUU P
HamnpspDKeHui MeTtauioB. Metamtotepmus. OOmue crocoObl MOTyYeHUs
MetawioB. [lonstue o meramnypruu. [lupomeramnyprusi, rugpomMerar-
Jayprus u snexkrpometaiyprus. CruiaBel uepHble M LBeTHbIE. Hemeran-
161. OCOOGHHOCTH CTPOCHHS aTOMOB. HeMeTamibl — mpocThie BElecTBa.
3aBUCUMOCTh CBOMCTB TaJIOT€HOB OT MX TMOJIOKEHUS B MEPUOIAYECKOM
cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIOB
B 3aBUCUMOCTH OT HX TOJIOKCHHS B PSITY JICKTPOOTPHUIIATEIIBHOCTH.

CamocTosiTesibHasA padoTa 00yyaouuxcst
CucremaTnueckas npopaboTKa KOHCIIEKTOB 3aHSATHIl, MOATrOTOBKAa J0-
KJIaJ10B, COOOIIEHUH.

O00011IeH1E 3HAHUHN 110 00IIEH U
HEOPraHWYECKON XUMUU

Conep:xanue yueOHOro MaTepuasia

B3anMocBs3p MEXIy MPOCTHIMH BEIIECTBAMH U MX COeIMHEHHsMU. ['e-
HETHUYECKAasl CBSI3b MEXKJIY OCHOBHBIMHM KJIacCaMH HEOPraHMYECKUX CO-
€IMHECHU .

Pazgen 2. OPTAHNMYECKASA XUMUSA

Tema 2. 1.

OCHOBHBIE IOHATHUSI OPTaHUYECKOM
XUMHUHU U TEOPUS XUMHUYECKOTO
CTPOEHHUSI OPTaHUYECKUX COEMHE-
Huii A.M.bytieposa

Conep:xanue yueOHOro MaTepuasa

Opranuyeckast XUMHS - XUMHsI COEJUHEHUH yraepona. Teopus Xxumuue-
ckoro crpoeHusi A.M.byrnepoBa. Ee ocHOBHbBIE TONOXEHUA. 3aBUCH-
MOCTb CBOMCTB OpPraHMYECKHX BEIIECTB OT XUMHUECKOro cTpoeHus. [lo-
HATUE yrieBoaoponoB. CtpykrypHble (opmynsl. M3omepus. Ocoben-
HOCTB 3JIEKTPOHHOTO CTPOEHUs aTroma yriepona. [Ipuunnel MHOrooOpa-
3Usl OpraHmdeckux coenuHeHuil. /[Ba cmocoba pa3pbiBa KOBaJI€HTHBIX
CBsi3el B MOJIEKYyJIaX OpraHuyeckux coeauHeHui. Ilonarue o coorert-
CTBYIOIIMX WM PCAKIHAX PaIUKaJIbHOIO U HOHHOI'O TUIIOB.

CamocrosiTesibHast padoTa 00y4arOImMXCs
Cucrtematuyeckass MpopabOTKa KOHCIEKTOB 3aHSATHI, MOATOTOBKa J0-




KJIaI0B, COOOIIECHU.

Tema2.2 .
VYT1eBO0OPOIBI U UX IPUPOIHBIC
UCTOYHUKHU.

Coaep:xkaHue y4e0OHOIro MaTepHuaja

AJKaHBI: TOMOJIOTUYECKHH P, ©30MEPHs M HOMEHKJIATypa aJIKaHOB.
XUMHUYECKHEe CBOMCTBA aJIKaHOB (METaHa, dTaHa): TOPEHHE, 3aMEIICHUE,
pasnokeHue, AeruapupoBaHue. I[IpuMeHeHUWE alkaHOB Ha OCHOBE
CBOMCTB.

AJIKEeHBI: ATUJICH, €r0 MoJydeHne ['omMosornueckuii psija, u3omMepusi, HO-
MEHKJIaTypa aJIkCHOB. XHMMHYECKHUE CBOMCTBA 3THJICHA: FOPCHHE, Kaue-
CTBEHHBIE peakiuu (oOecrBeuyrnBaHre OPOMHOW BOJBI U pPacTBOpa Iep-
MaHraHaTa Kajus), Tuaparanus, noaumepusanus. [Ipumenenue stuinena
Ha OCHOBE CBOMCTB.

HOHHTI/IC O JMCHAX KaK yrjieBoJgopoaax C AByMs I[BOﬁHBIMH CBA3AMU.

HatypanbHblii 1 cuHTeTHYECKHE Kayuyku. Pe3una. 3
AJIKHMHBIL: alleTHJICH. XMMHUYCCKHE CBOMCTBA alleTHIICHA: TOPEeHHE, 00ec-
LBeYMBaHUE OPOMHOMN BOJBI, MPUCOEIUHEHUHN XJIOPOBOJIOPOIA U THApA-
tauus. I[lpuMeHeHue aneTusieHa Ha OCHOBE CBOMCTB. MexXKiaccoBas
M30MEpHsl C ATKaUCHAMHU.

Apenbl: OeH30JI. XMMHUYCCKHE CBOMCTBA OCH30j1a: TOPCHHUE, PEaKIMK 3a-
MelieHus (raJloreHupoBaHue, HUTpoBaHue). [Ipumenenue OeHszona Ha
OCHOBE CBOWCTB.

[Ipupoanbie HICTOUHUKH yTaeBoAOpoAoB. [IpupoaHslii ras: cocras, mpu-
MeHeHne B kauecTBe TormBa. Hedts. CoctaB u mepepaboTka HeTH.
Ileperonka Hedtu. HedrenpomykTsl.

CamocTosiTesibHas padoTa 00yYarouuxcst

CucremaTudeckass mpopadOTKa KOHCIIEKTOB 3aHSTHH, TMOJTOTOBKA I0-
KJIaZI0B, COOOIIEHHH, padoTa M0 MHAWBUIYaIbHBIM 3aJaHUSIM TMpernoa- 1
BaTes.

JlabopaTopHoe 3ansitue NeS.

O6nHapyxeHue yriepoja, BOIOpoJa M KHCIOPOJa B OPTaHHUYECKUX CO- 2
€IMHEHU.

IIpakTuyeckas 3ansaTue Ne 2, 2

H3roroBnenue Moaenen MOIeKyl.

2 cemecTp

66




Tema 2.2 .
YrieBoaopoibl U UX TPUPOIHbBIE
HCTOYHHUKU.

IIpakTuyeckoe 3ansitue Ne 3.

Yr1eBooopoIbl ¥ X TPUPOTHBIE UCTOYHUKH.

Osznakomyenne ¢ koywieknued «Hedtb u mpomaykTel e€ mepepadoTKm.
O3HakOMJIEHHE C KOJUIEKIMEH KaydyKOB U OOpa3loB M3ACIUN U3 pe3u-
Hbl. O3HaAKOMJICHHE C KOJUJIEKIIMEH YIJIeBOJOPOI0B

Tema 2.3.
Kucnopoaconep:xariyie opraHuuecKkue
COETMHEHHS.

Coaep:xaHue yueOHOr0 MaTepHuaJia

Crouprtel. [lonyuenue sTaHONIa OpOKEHUEM TIIIOKO3bI M THApPATAIUEH
atuieHa. . [loHATHE O TpEeneNbHBIX OJHOATOMHBIX CHMpPTax. XUMHUYE-
CKHE CBOMCTBA 3TAHOJIA: B3aUMO/JICHCTBHE C HATPUEM, 00Opa30BaHUE MPO-
CTBIX U CJIOKHBIX 3(UPOB, OKHCIICHHE B aibieru. [IpuMeHeHne 3ranona
Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCJIEACTBUS JJIsi OpraHu3Ma ye-
JIOBEKA M MIPEAYIPEKIACHHUE.

I'munepun kak mpeAcTaBUTEb MHOTOATOMHBIX CHOUPTOB. IIpuMeneHue
TJIMIEpUHA.

®denou. dusnueckre U XMMUYECKHUE CBOMCTBA eHoMa. B3auMHoe Biwms-
HHE aTOMOB B MOJieKyJe (eHola: B3aMMOJCHCTBHUE C THIPOKCHIOM
HATpUs U a30THOM KuciaoTou. [Ipumenenune heHona Ha OCHOBE CBOMCTB.
Anpnerusipl. [lorstue 06 anpaerugax. dopmanbIerug U €ro CBOHMCTBA:
OKHCJICHUE B COOTBETCTBYIOIIYIO KHUCIIOTY, BOCCTAHOBJIECHHUE B COOTBET-
cTByromui cnupt. [losydeHue anbAeruaoB OKUCIEHHUEM COOTBETCTBY-
romux cnupToB. [IpuMeHeHre GpopMaabaernia Ha OCHOBE €r0 CBOMCTB.
Kap6onoBeie kucnotsl. [loHsTre 0 kapOOHOBBIX KHciIoTax. ['omosoru-
YECKHUH P TPEIeIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. [Tomyde-
HUE KapOOHOBBIX KHCIIOT OKHUCIIEHUEM aJIbJIETUIIOB. XUMUUYECKHE CBOM-
CTBa YKCYCHOM KHCJIOTBI: OOIIME CBOMCTBA C MUHEPAJIbHBIMU KHUCIOTAMH
u peakuus stepupukannu. [IpumMeHeHrne yKCycHON KHCIOThI Ha OCHOBE
CBOWCTB. BpIcuIMe XUPHBIE KUCIOTHI HAa NPUMEpPE MNAIBMUTUHOBOU M
CTE€apUHOBOM.

Crnoxnbie 3Gupbl 1 kUpbl. [TonydeHne ciokHBIX 3(OUPOB peakiuei sTe-
pudukanuu. Crnoxsabie dGUpHl B TpUpoje, WX 3HadeHue. [IpumeHeHue
CIIOXKHBIX 3(UPOB Ha OCHOBE CBOWMCTB. JKUpPBI KakK CIOXKHBIC S(DHPHIL.
Knaccudukanmst xkupoB. XUMHUYECKHE CBOWCTBA KXUPOB: THAPOIU3 H
TUAPUPOBAHUE KUIKUX )KUPOB. [[puMeHEeHnE KUPOB HA OCHOBE CBOMCTB.
Mpbina.

YrneBoapl. YrneBojabl, WX KiaccupUKalus: MOHOcaxapuabl (TIIOKO3a,
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(dbpykTo3a), qucaxapubl (caxaposa) W Mojrcaxapuabl (Kpaxmall U 1el-
JII0JI03Q).

['mroxo03a — BemecTBO ¢ TBOMCTBEHHOW (DYHKIIMEH — alibJIerHI0CIIUPT.
XUMHYECKUE CBOMCTBA TJIFOKO3bI: OKUCJICHUE B TIIOKOHOBYIO KHCIOTY,
BOCCTAHOBJICHHE B COpOUT, cIUpPTOBOE OpokeHue. [IpuMenenue riroko-
3bl HA OCHOBE CBOMCTB. 3HAUE€HHE YIJIEBOJIOB B )KUBOM MPUPOJIE U KU3HU
yenoBeka. [loHATHE 0 peakusax MOJTUKOHIEHCAIIMH U THAPOIIU3a.

JlaGopaTopHoe 3ansiTue Ne 6. CBolCTBa CIIUPTOB. 2 3
JlabGopaTopHoe 3ansitue Ne 7. CBOICTBa ajbJAETUJIOB. 2 3
JlabopaTopHoe 3ansitue Ne 8. CBoiicTBa KapOOHOBBIX KHCIIOT. 2 3
JlaGopaTopHoe 3ansitue Ne 9. CBolicTBa yriieBOJOB. 2 3
JlabopaTopnoe 3ansitue Ne 10. CBoiicTBa )KHPOB. 2 3
CamocrosiTesibHas paboTa
Cucremarnieckasi IIpopabOTKa KOHCIICKTOB 3aHSTHH, MOArOTOBKA J10- 7 3
KJIaZIOB, COOOIIEHU, padoTa MO MHAWBUIYaIbHBIM 3aJaHUSIM Mpernoia-
BaTesl.

Tema 2.4 Coaep:kaHue yueOHOro Marepuaja

AzoTconepkaiiie opranuueckiue |AMuHbl. [lonarue 06 amuHax. AnudaTHdeckue aMHHbI, UX KIacCHU(pUKa-

coenuHeHus. [lomumepsl. WS 1 HOMCHKJIATypa. AHWIMH KaK opraHudeckoe ocHoBanue. [lomyude-
HUE aHWIMHA U3 HUTpoOeH3ona. [lpuMeHeHue aHWIMHA Ha OCHOBE
CBOJCTB.
AMUHOKHUCIOTEI. AMHHOKUCTIOTHI Kak aMmboTepHbIe MU YHKIIMOHATBHBIE
OpPraHNYeCKHE COCTUHEHUS. XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT: B3a-
MMOJICHCTBUE C IIENOYaMH, KUCIOTaMHU U JPYT C APYroM (peakuus Imo-
muKoHAeHcanun). [lenTuaHas cBs3b U moymnenTuabl. [IpuMenenue amu- 14 5

HOKMHCJIOT Ha OCHOBE CBOMCTB.

benku. IlepBuunas, BTOpUYHas, TPETUYHAs CTPYKTYphl O€lKOB. XUMHU-
YecKue CBOICTBa OENKOB: IOpeHHe, JAEHATypalus, THIPOJIN3, [BETHbHIE
peakuuu. buonorndyeckue QyHKIMHU OENKOB.

Honumepsl. benku n nonucaxapuabl Kak OMOMOIUMEPHI.

[Inactmaccel. Ilomydenne monumepoB peaknued MOIUMEPU3aluyd U Mo-
JUKOHAEHcauu. TepMoIIacTUUHbIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.

IIpencraBurenu miacTMacc.
kHa. nx knaccudukanus. [Tonyuenne BoaokoH. OTAeabHBIC MPEICTaBU-
TEIN XUMHUYECKUX BOJOKOH.




JlaGopartopnoe 3anusatue Ne 11. CBoiicTBa Oeska. 2
Ipakruyeckoe 3ansaTue Ne 4. Perenue skcrnepmMeHTAIbHBIX 3a° 2
Jlad Ha UAeHTU(PUKAIINIO OPTAaHUIECKUX COeTMHEHUI.
CamocTrosiTeqbHasi padora
eMaTHYecKas mpopaboTKa KOHCIIEKTOB 3aHATHUMN, MOJrOTOBKA JIOKJIAJOB, 4
coo01eHui, pabora Mo UHANBUAYAIBHBIM 33JaHUSIM MIPENO1aBaTes.
O60061menue 3Hanui o opranu- | Coaep:kaHue y4eOHOT0o MaTepuaa: 22
YECKON XUMUH. 3aKOHBI U TEOPHH XMMHUU. XUMUYECKHE PEAKINHU, UX KIacCU(PUKAIMS U
yCIIOBUS IPOTEKaHusl. XUMHsI B )KU3HH 00OIIIECTBA.
BCETO Bcero: 117

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOTr0 MaTepraia UCIOIb3YIOTCS CASAYIOIMNEe 0003HAUCHHUS:

1. —o3HaKoMuUTeLHBII (Y3HaBaHUE paHee U3YUCHHBIX 0OHEKTOB, CBOWMCTB);
2. —penpoaAyKTHBHBII (BBITIOTHEHUE ACATEIHHOCTH IO 00pa3Ily, WHCTPYKIIUH WK MO/ PYKOBOJICTBOM)
3. — NIPOAYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITETIFHOE BBITTOJIHEHUE IEATEIIHHOCTH, PEeIICHHE TPOOIEMHBIX 3a/1a4)




3. YCJIOBUSI PEAJTU3AIINN PABOYEN ITPOTPAMMBI YYUEBHOM
JUCHUTILIAHBI

3.1 TpeGoBaHusi K MUHUMAJLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHnI0
Kabunet «Xumus» (Ne 2416)

Oo6opynoBanne: CTos MUCBMEHHBIN 1/yuuTens (xum) - 1mr., cryn [ISOblack - 1 mT;
Cron y4eH.1abop. XuMudeckuit ¢ BeIJIB/0JIOKOM -15mT., CTyn ydeHnyeckuit 22 1mir.,
nocka ayautopckas JIA -349 -1 mt; konekius "UyryH u ctans" -15 1T, KoJIIeK-
g "Amomuani" -14 mT; komexknua "Bomokua" - 15 mT; xoamekiusa "MeTaniab"
-15 mT; xomnexkuust "MuHepanbl U TopHble Topobl” (20 Bua) -15 mT; KOJIEKIUsS
"Munepanbabie yaoopenus" - 1 mr; komutekius "HedTh u BaxHEHIINE TTPOTYKTHI
ee nepepabotku'"(xuMm) -13 mT; kostekius "Ilmactmaccel" -15 T, KOJJIEKIUS
"TorumBo" -14 wr; komnekusa "[lkama TBepaocTn” -15 mT; KOMIUIEKT MJIaKaTOB
(62 Tad) 1-8 (xum) -8 mT; mwiakatel 1-4 - 4 wt; noprpersl XUMUKoB (10mT) - 1 1mT;
SKpaH JI/TMHAMHUYECKHX MocoOuil -1 mT; mKad BBITSHKHONM JEMOHCTPALIMOHHBIN
HaroJbHbIN 0e3 cnuBa (XuMm) -1 miT;

JlabGoparopus «Xumumn» (Ne 2415)

O6opynoBanue: cTo yueHH4ecKkuii-10 mwr., cTyn yueHndeckuii- 12 mr., mxad ais
onex bl — 1mT., mkad KHWKHBIN — 1T, mkad ¢ monkamu- 1 mrt., Becst HP-200 -1
mt; koyuiekius "HabGop xumudeckux snemeHToB" -15 mT; Hadop "Heopranmka'
00opy. JI/IeMOHCTpAlMK OMBITOB (XuM) -1 miT; Habop a/cocTaB. 0OBEMHBIX MOJIC-
Jel MOJIeKyJl (XxuM)-1 1IT; MoJKa ¢ ABEpLaMHu - 2 IIIT; CTOJ JEMOHCTPAIIMOHHBIN XU-
MUYeCKUii-1 mT; cTOa MabopaTopHbIi (XuUM) - 1 TIT; CTOJ JTaOOPATOPHBIA C SIITUKA-
MU U pO3eTKaMH -1 IIT; CTOJI-MOIKa + CyIIUJIKa ¢ KperuieHueMm -1 mt; ¢ty Jabopa-
TOPHBIM Ha ponukax - 1 mr; Tabmuma "llepuoguyeckass cucTeMa XUMHYECKHX
anemeHToB MenaeneeBa'- 1 mrt; Tabnuua "PactBopuMoCTh cojied, KUCIOT U OCHO-
BaHUi B Boje" - 1 mT; Tenexka (xum) - 1 mrt; TymO6a MeTammmyeckas MoAKaTHas C
3sm. -1 wt; mxad a/mocyasl 1 npuOOpoB (XUM) -2 WT; MWKad A/XpaHEHUsI peaKTHU-
BOB (xuM)- 1 mt; mikad Meaguuuackuii [IIMM 2 -1 ., Habop mocyAbl U MPUHA/I-
JIeKHOCTEM-1 1IT;

3.2. UndopmaunonHoe odecneyeHue 00yueHus.

Ne |  Aprtopsl n 3arnaBue HsparenbcTBo Kou-
n/ | cocTaBUTEJH BO
n
OcHOBHas JuTeparypa
1. | I'nmuaka HJL OO0mast Xxumus: Mocksa : KnoPyc, 2020. - 749 | [D1eKTpOHHBIH
yaeOHoe mocodue C.— PEXHUM JI0CTyTa pecypc]
https://book.ru/book/935925
2. | ApremeHko Oprannueckast xumust | M.: KaoPyc, 2018. - 528 ¢. — [DnexkTpoHHbII
AN. (s CIIO) yueOHUK pEeXHUM JOCTyna pecypc]
https://www.book.ru/book/924
050

JlonoJIHUTeIbHAS JTUTepaTypa

1 ‘ ITox oOmeit ‘ XuMud. 3aJauHUK: ‘ Mocksa: M3natenncTBo ‘ [DnexTpoHHbIN



https://book.ru/book/935925
https://www.book.ru/book/924050
https://www.book.ru/book/924050

penakuuen
daneesa I'. H.

yaeOHOe mocoOue Jist
cpenHero npodeccro-
HAJIBHOTO 00pa30BaHUs

Opaiir, 2019. — 238 c. —
Pexxum nmocryna: https://biblio-
online.ru/book/himiya-
zadachnik-436534

pecypc]

4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUSA YUEBHOM
AU CHUITJIMHBI
KoHTposnb 1 olieHKa pe3ysbTaToB OCBOEHUS YUEOHOM IUCHUIUIMHBI OCYILIECTBIISETCS
IpEeroAaBaTesieM B IPOLECCe MPOBEIEHUS Pa3IUYHbIX (OPM M BHUIOB TEKYIIETO
KOHTPOJIS, NPAKTUYECKUX 3aHIATHI, a TAKKE MO pe3yibTaTaM BBIIOJIHEHHUS O0y4a-

IOIMUMAUCA HTHINBUAYaJIbHBIX 3aﬂaHHﬁ.

Pe3yabTaThl 00yuenus

@DopMBI U METObI KOHTPOJIS 1 OLIEHKH pe3yJib-
TATOB 00y4eHusl

JNYHOCTHBIE!
JI1 4yBCTBO TOPIOCTH U YBaKEHUSI K UCTOPUU U
JOCTHM)KEHUSIM  OTECUECTBEHHOW  XHUMHUYECKOU

HayKM, XUMHUYECKM TIPAaMOTHOE IIOBEIEHUE B
npoECCHOHAIBHOW JIEATEIFHOCTH U B OBITY
pyu OOpallleHUH ¢ XMMHUYECKUMHU BEILECTBAMU,
MaTepHUalaMy U MPOLECCAMHU;

JI2 rOoTOBHOCTB K MPOJOIKEHUIO 00pa30BaHUs U
MOBBIIICHUST  KBaTM(UKauM B U30paHHOMN
npogeccuoHalIbHON JeATEIbHOCTU u
OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX
KOMIIETCHIIUN B 9TOM;

JI3  yMeHHMe  HCHONB30BaTh  JIOCTHIKEHUS
COBPEMEHHOM XUMHYECKOUN HAayKU "
XUMHYECKUX TEXHOJOTHM JUIS IIOBBINICHUS

COOCTBEHHOTO HWHTEJIEKTYalbHOTO PAa3BUTHUS B
BBIOpaHHOM MPo¢eCCUOHATILHOM IS TEIbHOCTH;

@opMBbI KOHTPOJISI 00y4YeHHsI:

- YCTHBIH ONPOC TEKYHIEr0 MU TEMaTHYECKOTO
yuera,

- paboTa ¢ TeKCTaMH 10 CHCTEMaThU3aluu HHpOp-
Maluu (COCTaBJICHUE KOHCIIEKTOB);

- TPaKTUYECKHE U JJa0OpaTOPHBIC 3aJaHMS,

- TIOJrOTOBKA U MPE3EHTALNS 3aaHUH;

- TECTOBBIC 3aJ]aHHS, JUKTAHTBI, MPOBEPOUYHbBIC
paboThI;

- B3aMMOKOHTPOJIb 00yUaroIUXCs;

- 3a4eT 10 TeMaM.

Metoabl OLleHKH pe3yJIbTATOB 00y4eHusI:

- MOHHTOPHHT - HEMIPEPHIBHBIC KOHTPOJIUPYIOIIUE
JEHCTBUS B CHCTEME «I1€/1aror-00yJaronuiics»;

- HaKOIUTENIbHAs OI[CHKA

MertanpenmeTHbie (YMeHHUs):

Y1 HACIOJIL30BaHHE Pa3JIMYHBIX BHUIOB
MMO3HABATEIbHOW JCATEIHbHOCTH M OCHOBHBIX
WHTEJUICKTYaIbHBIX ~ Oomlepanuii  (MMOCTaHOBKHU
3amaud, (OpPMYIUPOBAaHUS THIIOTE3, aHAlu3a U
CHHTE3a, CpaBHEHUS, 000011eHHS,
CHUCTEMaTH3alIH, BBISIBJIICHUS MIPUYUHHO-
CIEJICTBECHHBLIX  CBA3EH, IIOWCKA aHAJOIOB,
(dbopMyTHpOBaHUS  BBIBOJIOB) JJIs  PEUICHHS
MOCTaBJIEHHON 3a/1a4y¥, MPUMEHEHHUE OCHOBHBIX
METOZIOB TO3HaHUs (HAONIONCHUS, HAYYHOTO
OKCMIEPUMEHTA) I W3YyYEHUS  PA3IHYHBIX
CTOPOH XMMHYECKUX OOBEKTOB U TMPOIIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOUMOCTD
CTaJIKUBaThCs B MpodeccronanbHol cdepe;

®opMBbI KOHTPOJIA 00y4YeHHs:

- YCTHBIA OMNPOC TEKYIIET0 WM TEMATHYECKOTO
y4dera;

- paboTa ¢ TeKCTaMH IO CUCTEMaTU3auu UHPOP-
MaIuu (COCTaBJIEHUE KOHCIIEKTOB);

- MPaKTHYECKHUE U JIa0OpaTOPHBIC 3a/IaHHUS;

- NMOJArOTOBKA M MPE3CHTALMS 3aJaHU;

- B3aMMOKOHTPOJIb 00yJaronxcs;

- 3a4eT 10 TEMaM.

MeToabl OLIEHKH Pe3yJibTATOB 00y4YeHUS:

- MOHMUTOPHHT - HENPEPBIBHBIE KOHTPOJIUPYIOIINE
JENCTBUS B CHCTEME «I1€]1aror-o0y4yarommmcs»;
-HaKOIIUTEbHAsA OLICHKA



https://biblio-online.ru/book/himiya-zadachnik-436534
https://biblio-online.ru/book/himiya-zadachnik-436534
https://biblio-online.ru/book/himiya-zadachnik-436534

IIpenmeTHbie (3HAHMS):

31 chopMUPOBaHHOCTH MPEACTABICHUI O MECTE
XUMHUHU B COBPEMEHHOW HAayYHOW KapTHHE MUPAa;
MOHMUMAaHHUE POJIM XUMUU B (HOPMUPOBAHUU
Kpyrozopa " (GYHKIIMOHAIBHOW TI'PaMOTHOCTH
YeJIOBEKa JIJIsl PEIICHHS PAKTUUYECKUX 3a]1a4;

32 BJIAJCHUE OCHOBOITIOJIaTalOIIUMU
XUMHYECKUMU TTOHSTHSIMH, TEOPUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSMH; YBEPEHHOE

MOJIb30BaHUE XHUMHUYECKOW TEPMUHOJIOTHEN H
CHMBOJIMKOM;

33 BiajgeHue OCHOBHBIMH METOJaMU HAy4YHOTO
MO3HAHU, W CITOJIb3yEeMbIMHU B XHAMUU:
HaOII0CHUEM, OIIMCAHHEM, HU3MEpPEHUEM,
AKCIIEPUMEHTOM; yMEHHE 00pabarbIBaTh,

OOBSICHATH PE3YIbTAaThl IMIPOBCACHHLIX OIILITOB U
ACJIaTb BbBIBOJABI,; TOTOBHOCTH H CIIOCOOHOCTh

MPUMEHATh METOABl MO3HAHHUS TPHU PEIICHUU
MPAKTUYECKUX 3a/1a4;

34  chopMUPOBaHHOCTH  yYMEHHS  /1aBaTh
KOJIMYECTBCHHBIC OLIGHKH U  TPOU3BOJIUTH
pacueTsl MO XMMHYECKUM Qopmynam U
YpaBHEHUSIM;

35 BJIaJICHUE MpaBUJIaMU TEXHUKHU

0€30IaCHOCTH MPH HCIIOJIH30BAHUU XUMUYECKHUX
BEIIIECTB;

36 chopMHPOBAHHOCTH COOCTBEHHOM MO3UIIUU
[0 OTHOLIEHHMIO K XUMHUYECKOH HH(OpMaIuu,
MIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

@®opMbI KOHTPOJIsI 00yYeHUs:

- YCTHBI ONpPOC TEKYLIETO MM TEeMaTHYEeCKOTO
yuera;

- paboTa ¢ TeKCTaMu 10 CHCTeMaTu3auuu uHHOp-
Maluu (COCTaBJICHUE KOHCIIEKTOB);

- TpaKTUYecKue 1 1ab0opaTOpHbIC 3aJaHHS;

- MOJArOTOBKA U MPE3eHTalUs 3aJaHuil;

- TECTOBBIC 3aJ[aHUSA, TUKTAHTBHI, MPOBEPOYHBIC
padoTHI;

- B3aMMOKOHTPOJIb 00y4aromuxcs;

- 3a4eT MO TeMaM.

MeTo/bI OLIEHKH Pe3y/IbTATOB 00y4eHHs :

- MOHHUTOPHHT - HEIIPEPbIBHBIE KOHTPOJIUPYIOILIUE
JIEHCTBUS B CHCTEME «II€aror-o0yJaromuicsy;
-HaKOMUTEIbHAs Ol[EHKa




