JIEIIAPTAMEHT BHYTPEHHEN 1 KAJIPOBOI IOJIMTUKU BEJII'OPOICKON OBJIACTU
OBJIACTHOE I'OCYIAPCTBEHHOE ABTOHOMHOE ITPO®ECCUOHAJIBHOE
OBPA3OBATEJIbHOE VUPEXJIEHUE
«IMUTPUEBCKUI CEJIbCKOXO3SMUCTBEHHBIN TEXHUKYM»

PABOYAS IPOT'PAMMA YYEBHOM JUCIHUIIJIMHBI

OVY/.11. XUMUS

43.01.09 IToBap-koHIUTED



PabGouass nporpamma y4yeOHOM AUCUMIUIMHBI pa3paboTaHa Ha  OCHOBE
®denepanbHOro rocygapcTBEHHOro oopasoBaresibHOro cranaapra (naisee — @I'OC)

I10 CIICHHUAJIIBHOCTHU CPCAHCTO O6HI€I‘O 06pa301321HH51 110 JUCTUIIIINHC XUMUA.

Opranu3anus-paspadoTymnk: OT'AIIOY «JIMuTpHEBCKHI
CEJIbCKOXO3SIMCTBEHHBIA TEXHUKYM.

Pa3paboruukm: bartpakoBa Onbra BanentuHoBHa, mpenomaBatens OI'AIIOY
«JIMUTPHUEBCKHM CEIIbCKOXO3SIMCTBCHHBIA TEXHUKYM.



COJIEP)KAHME

. IIACIIOPT MPOT'PAMMBI YYEBHOM JIUCHUTIJIAHBI
. CTPYKTYPA U COAEPKAHUE YYEFHOM JUCIATLIAHBI

. YCJOBUS PEAJIN3ALIMA YYEBHOM JUCHUILJIAHBI

. KOHTPOJIb U OHLEHKA PE3YJIbTATOB OCBOEHM
YYEBHOU JUCIUIIJIMHBbI

CTp.
4-6

7-14
15-17

18



1. MACHOOPT MPOI'PAMMBI YUYEBHOM JUCIUIIJIMHBI "XUMU "

1. 1. ObsacTh NPpUMEHEHUS MPOTPAMMBI
mporpaMma IO XHMHUM COCTaBJ€HAa Ha OCHOBE (eAepalbHOTO KOMIIOHEHTA
roCyapCTBEHHOT'O CTaHapTa cpeaHero (IoJIHOT0) o0IIero oOpa3oBaHus.

1. 2.lesu u 3axa4u y4eOHOM IMCUUILUIMHBI — TPEOOBAHMS K pe3yJibTaTaM
OCBOCHUSA Y4eOHOW IMCHUTIIAHBI:

"Xumus" (6a30BbIN YPOBEHB) - TpeOOBAHUS K IIPEAMETHBIM PE3yIbTaTaM OCBOCHHS
0a30BOI0 Kypca XUMHH JTOJIKHBI OTPaXKaTh:

1) chopMupoBaHHOCTH MPEACTABICHUNA O MECTE XMMHHU B COBPEMEHHOW Hay4YHOMU
KapTUHE MHpaA; TIOHMMAaHWE POJU XUMHUHU B (OPMUPOBAHHHM Kpyrozopa u
GyHKIMOHATBLHOM IPAaMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTHUYECKUX 3a/1a4;

2) BIaJeHUE OCHOBOIIOJIATAIOIIMMU XHMHUYECKUMHU TOHATUSMHU, TEOPUSMHU,
3aKOHAMH ¥  3aKOHOMEDHOCTSIMHM; YBEPEHHOE IIOJB30BAaHUE XMUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJINKOM;

3) BJIAACHUC OCHOBHBIMH MCTOJAMH HAYYHOI'O IIO3HAHHA, HCIIOJIIB3YCMBIMHU B
XUMUU: Ha6JHOI[€HI/I€, OITMCaHHC, HU3MCPCHHC, OKCIICPUMCHT, YMCHHUC
O6pa6aTBIBaTB, OOBACHATH PE3YIIbTAThl IIPOBCACHHLBIX OIIBITOB M ACJIATbh BBIBOIBI]
TOTOBHOCTb M CIIOCOOHOCTH INPpUMCHATb MCTOAbI IIO3HAHUA IIpU PCHICHUU
IMPAKTHYCCKUX 3aJaY;

4) cpopMUpOBaHHOCTb YMEHHsI /1aBaThb KOJIMYECTBEHHbBIE OLIEHKH W IPOBOJUTH
pacyeTsl M0 XUMHUYECKUM (POPMYJIaM B YPaBHEHUSM;

5) BlIajicHUE TTpaBUJIaMH TEXHUKHA 0€30TIaCHOCTH ITPH HMCIIOJIB30BaHUNA XUMHYECKUX
BCIILIECTB;

6) chopMHUPOBAaHHOCTh COOCTBEHHOW MO3WIIMU IO OTHOIICHHWIO K XUMHYECKOUN
uH(OpMaIUH, TTOTydaeMOl U3 Pa3HBIX HCTOYHUKOB.

B pe3yJsbTaTe n3y4eHusi XMuMUM HA 0230BOM YPOBHE YUCHHUK J0JIKEH

3HATH / MOHUMATH

e BWICHEUWIUEe XUMUYECKUE NOHAMUA: BEIICCTBO, XUMHYCCKUHU DJICMCHT,
aToM, MOJICKYJId, OTHOCHTCIIBHBIC AaTOMHAA M MOJICKYJIIpHAsA MAcCCbl, HOH,
AJJIOTPOIINA, HU30TOIIbI, XUMHNYICCKas1 CBi3b, QJICKTPOOTPpULATCIbHOCTD,
BaJICHTHOCTDb, CTCIICHb OKHCJICHHA, MOJIb, MOJIIPHAA MaAcCCa, MOJBIpHBII\/'I O6’b€M,
BCIICCTBA MOJICKYJLIPHOTO MW HCMOJICKYJIIPHOI'O  CTPOCHHA, PACTBOPHIL,
QJICKTPOJIUT U HEIJICKTPOJIHUT, IJICKTPOJIUTUICCKAA JUCCOLHUAINS, OKUCIIUTCIIb U



BOCCTAaHOBHUTCJIb, OKHMCJIICHHC M BOCCTAHOBJICHUC, TEILIOBOM 3(1)(1)CKT pPCaKIuu,
CKOpPOCTb XUMHYECKOMN pCaKkuounu, KaTaliuns, XUMHYCCKOC PaBHOBCCHC,
yr. HCpOIIHBIﬁ CKCJICT, (bYHKI_[I/IOHaJIBHa}I rpyiiaia, u30MCpPHs, TOMOJIOT U,

e OCHO6HbIE 3AKOHbI XUMUU: COXPAHECHUS MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, MEPUOJIMYECKUI 3aKOH,;

e OCHOB6HbBlE meopuu xumuu: XUMHYECKOM CBi3H, BHGKTpOHHTHHGCKOﬁ
Jucconuanmun, CTPOCHUA OPTraHNYCCKHUX COGHHHGHHﬁ;

e BaXICHEUUe eeuyecmea U Mamepuaibl: OCHOBHBIE METaUlbl U CIUIABBI,
CepHas, COJigHas, a30THas M YKCYCHas KHUCJIOTHI, IIEJI0YM, aMMHUAK,
MUHEpAJIbHBIC YI0OpEeHHS, METaH, dTUJICH, alleTHJICH, OCH30J, 3TaHOJI, YKUPHI,
MbIJIa, TJIFOKO3a, caxapo3a, KpaxMmall, KjeTdyaTka, O€JKH, HUCKYCCTBEHHBIC H
CUHTETUYECKHE BOJIOKHA, KAYYyKH, MJIaCTMACCHI;

yMeThb:

e Ha3bleamb N3YUCHHBIC BCIUICCTBA II0 ((TpHBPIElJIBHOﬁ» N MC)KI[YHEIpOIIHOfI
HOMCHKIJIATYPC,

o onpe()efmmb: BaJICHTHOCTb M CTCIICHBb OKMCJIICHHUA XMMHWYCCKUX JJICMCHTOB,
THUII XUMHUYECKOM CBSI3U B COCAMHCHUAX, 3apsa MOHA, XapaKTCP CPCAbl B BOAHBIX
pacTBOpax HCOPraHUYCCKHX CO@I[I/IHeHﬂﬁ, OKHUCIUTCIb H BOCCTAHOBUTCIIb,
MNPHUHAIJIC)KHOCTD BCIICCTB K PA3JIMYHBIM KJIaCCaM OPraHNMYCCKUX CO€I[I/IHeHI/II71;

e Xapaxmepu3oeamp: SJIEMCHTHl MAJIbIX TNEPUOJOB MO HUX TOJIOKEHUIO B
nepuoandeckor cucreme JI.M.MenneneeBa; oOIMe XUMHUYECKHE CBOMCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX
COCMHEHUM;, CTPOEHHE W XUMHUYECKHE CBOMCTBA H3YyUYECHHBIX OPraHUYECKUX
COCIUHCHUM;

e 00bACHAMB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOECHUS,
NPUPOJly XUMHUYECKOW CBSI3U (MOHHOM, KOBAJIEHTHOM, METAUIMUYECKON),
3aBUCUMOCTh CKOPOCTU XUMHUYECKOM pPEaKIMu M TOJOXKEHUS XUMHUYECKOIrO
pPaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

e  BLINOJIHAMb XUMUUECKUU IKcnepumernm 110 PaCIIO3HABAHUIO Ba)KHEUIITUX
HCOPIraHNYCCKHUX N OPIraHUYCCKUX BCIICCTB,

e NP0OB0OUMb CAMOCTOATEIBHBIM TMOWUCK XMMHYECKON uHGMOpManmuu C
UCIOJIb30BAaHUEM PAa3IMYHBIX HCTOYHUKOB (HAYYHO-IOMYJISIPHBIX W3/aHUH,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHeTa); MCHOIB30BAThH
KOMIIBIOTEPHBIE TEXHOJOTHMU JUIsi 00pabOTKM M Meperayd XUMHYECKOH
uHpOpMaIU U €€ IPEeJICTABICHUS B pa3IMYHbIX (HopMax;

HCIOJIb30BATh NPHOOPETEHHbIC 3HAHUS M YMEHHMS B INPAKTHYECKOH
AeSITeJIbHOCTH M MOBCETHEBHOM KU3HHU JIJISA:

e OOBSACHEHHS] XUMHYECKHUX SIBJICHUH, IPOUCXOAIIMX B MPUPOJIE, OBITY U Ha
IIPOU3BOJICTBE;

e OIpCACIICHUA BO3MOXHOCTHU IIPOTCKAHUA XHUMHYCCKHX l'IpGBpaHICHI/II\/'I B
PAa3JIMYHBIX YCIIOBHAX U OICHKHU UX HOCH@HCTBHﬁ;



e OKOJOTHYCCKHU I'PaMOTHOI'O IIOBCACHU B OKpY)KaIOHICﬁ cpeac,

e OLEHKM BJIUSHHMS XHMHYECKOIO 3arps3HCHHUS OKPYKAIOLIEH Cpeabl Ha
OpPraHU3M YEJIOBEKA U IPYTHUE )KUBBIE OPTaHU3MBI;

e 0Oe3omacHOro oOpalieHusi C TOPIOYMMHU M TOKCHUYHBIMHU BeIlECTBaMH,
71a060paTOPHBIM 000PYAOBAHUEM;

e IPUIOTOBJIICHHS PACTBOPOB 3aJlaHHOM KOHLEHTpauuu B OBITY U Ha
IIPOU3BOJICTBE;

e KPUTUYECKOM OLEHKH JIOCTOBEPHOCTH  XHMHUYECKON  HWH(OpMaIumy,
MTOCTYNAIOWIEW U3 PA3HBIX HCTOYHUKOB.

OcBoeHnne conepkaHusi y4eOHON TUCHUILIHHBI « XHUMHS», 00eceYnBaeT
AOCTUKeHHE CTYACHTAMH CJIEAYIONIUX Pe3yJbTATOB:

* IUYHOCHHDIX:

—— YyBCTBO TOPJAOCTU U YBaXXEHUS K UCTOPUU U JOCTHKEHUSIM OTE€YECTBEHHOMN
XUMUYECKON HAYKH; XMMUYECKU TPAMOTHOE MOBEJIEHNE B MTPOPECCUOHAIBHON
JESITEIbHOCTH U B OBITY MPHU OOpaIICHUH ¢ XUMHUYECKUMH BEIIECTBAMH,
MaTepHalaMH U MPOIECCaMU;

—— FOTOBHOCTb K MPOAOKEHUIO0 00pa30BaHMS U MOBBINIEHUS KBAIM(PUKALUU B U3-
OpaHHOU TPOdeCcCHOHATBHOM NeSTENbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIMI B 3TOM;

—— YMEHHE HCII0NIb30BaTh JOCTHKEHUSI COBPEMEHHON XMMUYECKON HAYKH U
XUMHYECKHUX TEXHOJOTUH JIJIsl IOBBIIIEHHSI COOCTBEHHOT'O MHTEIJUIEKTYaIbHOTO
pa3BUTHUSA

B BbIOpaHHOW IPO(EeCCUOHATIBHOM e TEIbHOCTH;

* MemanpeomMemHblix:

—— HWCTIOJh30BAHKE PA3IMIHBIX BUIOB TT03HABATEIHLHOMN NEITEIIEHOCTH M OCHOBHBIX
WHTEJUICKTYaJbHBIX OTIEpanyi (TOCTAaHOBKH 3a/1auu, (hOPMYITUPOBAHKS TUIIOTES,
aHaJIM3a M CHHTE3a, CPAaBHEHUS, 0000IICHNS, CHCTEMAaTHU3aIiH, BBISBICHHS
MIPUYUHHO-CJICICTBEHHBIX CBS3CH, MOMCKA aHAJIOTOB, (DOPMYIUPOBAHUS BEIBOIOB)
JUISL PEIICHUS TTIOCTAaBJICHHOU 3a71a4H, MPUMEHEHUE OCHOBHBIX METOIOB ITO3HAHUS
(HaOJIrOACHUS, HAYYHOTO SKCIIEPUMEHTA) JUIS U3YUYEHUS Pa3IMYHBIX CTOPOH
XUMHUYECKUX 00BEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKMBATHCS B IpodeccuoHanbHol chepe;

—— UCIIOJIb30BAHUE PA3TUIHBIX UCTOYHUKOB JJISI IOJYYCHUS XUMHUUECKOM
nHpopManuu, yMeHUE OIIEHUTD €€ JIOCTOBEPHOCTD VISl JOCTHXKEHUS XOPOITUX
pe3yJbTaToOB B IIpodeccuoHalbHOU cdepe.



1. 3. PekomeHayemMoe KOJIHYECTBO YACOB HA OCBOEHME MPOrPaMMBbI
Y4eOHOM TUCHMIIIMHBI:
MaKCHUMaJIbHOU y4eOHOM Harpy3ku oOyudatomierocs: 189 vac, B Tom uucie:
00s13aTeIbHOM ayAUTOPHON yueOHOU Harpy3ku oOy4varomierocs 171 gaca;
MPOMEKYTOUYHAS aTTecTalus 6 4acos;
KOHCYJIbTAIIMK 00y4aromuxcsi- 12 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOU JUCIUIJIMHBI

2.1. O0beM yueOHOM TMCIUIUIMHBI ¥ BHAbI Y4e€0HOH padoThI

Bupa yueOHoi1 padoThI Oovem uacos
MaxkcumasbHasi yueOHast HAarpy3ka (Bcero) 189
Oo0s13aTesibHAs Ay IMTOPHAs yueOHasi HATPy3Ka (Bcero) 171
B TOM YHCJIE:
MPAKTUICCKUAC 3aHATHUS 30
KOHCYJIbTAITAH 12
IIpome:kyTOouHAas aTTecTAMS 6
Hrorosas arrecraius B popme — Ixk3ameH




2.2. TemaTu4ecKkuil IJIaH U coaep:kanure yyeoHou nucuumianubl OY /111 Xumus

HaumenoBanue Coneprxanne yueOHOro Matepuaia, 1adopaTopHbie paboTHI, O0bem
pa3geioB U TEM CaMOCTOATENIbHAasA pad0oTa 00yJarOIUXCS 4acoB
BBenenue Conep:xanue y4eOHOro MaTtepuajia 2
Hayunbie MeTo/1bl TO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHUH. PoJlb SKCIepuMeHTa u
TEOpUH B XUMUU. MoIeTMpoBaHNE XUMUUECKHUX MTPOIIECCOB. 3HAUCHUE XUMUHU MIPU
ocsoenuu npodeccuii CI1O u cnermanbroctel CI1O TexHuueckoro npoduis
podecCuOHATEHOTO
o0pa3oBaHMs.
Paznen 1. O0mas v HeOpraHm4eckKass XuMus
Tema 1.1. Conepxkanue y4yeOHOro MarepuaJia 6
OcHoBHBIC TOHATHSA U OcHoBHbI€ NOHATHS XUMUU. BemectBo. ATom. Mosekyna. XUMUYECKUI 3JIEMEHT.
3aKOHbI XUMHH. Annotponust. [IpocTeie u cioxHbIe BeniecTBa. KauecTBeHHBIN U KOJIMYECTBEHHbBIN
COCTaB BEMIECTB. XUMUYECKHE 3HAKU U (OpMyiIbl. OTHOCUTEIbHBIC aTOMHAs U
MoJieKyJisipHasi Macchl. KonnuecTBo BemecTBa. ArperaTHble COCTOSTHUS BEIECTBA.
OcHoBHBIE 3aKOHBI XUMUU. CTEXHOMETpHsL. 3aKOH COXPAHEHHUS MaCcChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOU CTPYKTYpPhI. 3aKOH ABOTraapo u
CJIEJICTBHS U3 HETO.
PacuerHble 3a1au1 Ha HaXOXK/IEHUE OTHOCUTEILHON MOJIEKYJISIPHOM MacChl,
OTpeJIeJICHUE MAaCCOBOM JTOJIM XUMUYECKUX DJIEMEHTOB B CJI0KHOM BEIIIECTBE.
Tema 1.2. Conep:kanue y4yeOHOro MarepuaJia 8
Ilepuoauyeckuu 3aK0H U _
Tepuomuueckas cucTema ATOM — cJIOKHasl yacTtuiia. Sapo (MpoTOHBI K HEUTPOHBI) U JIEKTPOHHAS 000JI0UKA. 2
N3otonbl. CTpoeHune 3JIeKTPOHHBIX 000JI04Y€K aTOMOB 3JIEMEHTOB MaJIbIX TMIEPHUOOB.
XUMHACCKAX OcoOEHHOCTH CTPOCHUS ICKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB OOJIBIINX
sementos JI. U. nepuoaoB (epexoHbIX daeMeHToB). [lonarue 00 opburansx. s-, p- U d-opouTaim.
MenpeneeBa 1 CTPOEHHME | Crpoenue aroma u [leproanueckuii 3axon JI. M. Menneneesa. Ileproanueckast 4

aTomMa

Ta0IHIa XUMAYECKHUX DIEMEHTOB — rpadudecKoe 0TOOPaKEHHUE MTePUOTHIECKOTO
3akoHa. CTPYKTypa MepuOANICCKON TaOIHUIThI: IEPHOIbI (MaJIble M OOJIBIIIKE), TPYIIIBI




(rnaBHas 1 moOOYHas).

DNeKTpOHHBIE KOHPUTYpAIIUH aTOMOB XUMUYECKUX IJIEMEHTOB U Ipaduueckoe 2
M300pKEHHE IIEKTPOHHON KOH(MUTYypallMi aTOMOB.
Tema 1.3. Conep:xanue y4eOHOro MaTtepuajia 12
Crpoenue BemecTBa [ToHsATHE O XUMHYECKOMN CBSI3H. 2
HNoHHas xumMu4eckas CBs3b. 2
KoBanieHTHass XuMHU4ecKas CBSI3b. 2
Merannuueckas cBsi3b. BogopoaHas cBsi3b. 2
YucTtele BemecTBa U cmecu. [loHaTre o cMecu BemecTB. | OMOTeHHbIE i TE€TEPOTEHHBIE | 2
cmecu. CoctaB cMeceli: 00beMHasi 1 MaccoBasi J0JM KOMIIOHEHTOB CMECH, MacCOBast
JTOJIL IPUMECEH.
JlucniepcHbIE CUCTEMBI 2
Tema 1.4. Conep:kanue yueOHOro marepuaia 17
Bona. PacTBopsl. Bopa. PactBopsl. PactBopenue. Bona kak pacTBOpUTEIb. 2
IEKTPOTUTHIECKAs! CocraB cMeceii: 00beMHasi 1 MaccoBasi 1071 KOMIIOHEHTOB CMECH, MacCOBast JTOJIsI 2
AUCCOLMALIHA. npuMeceii.
Pemienune pacu€THbIX 3a/1a4 Ha KOJIMYECTBEHHYIO XapaKTEPUCTUKY PACTBOPOB. 2
[IpuroroBneHue pacTBopa 3alaHHOM KOHIEHTPALIUH. 2
Brixon nponyxkra. [lorepu B nponsBoacTee. CTENEHb MPEBPALLICHUS BEIIECTBA. 2
Pemenue 3a1au Ha BBIXOJ MPOAYKTA. 1
DIIEKTPOJIUTAYECKAS TUCCOLIAALIMSL. 2
Peaxiiuu monHoro oomeHa. 2
[Tpu3HaKy MpOTEKaHUS peaKInii TOHHOTO 0OMeHa. 2
Tema 1. 5. Conep:kanue yueOHOro marepuaia 8
MeTanibl 1 HeMeTAJLTbI Mertasibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB M KpUCTaIIoB. Du3ndeckre cBONCTBA 2

METaJJIOB. XUMHUYECKHUE CBOMCTBA METAJIJIOB. QHGKTPOXI/IMI/I‘-ICCKI/Iﬁ pAaAn HaHpH}KeHI/Iﬁ
MCTAJIIIOB.




HemeTramabl. OCOOCHHOCTH CTpOCHHUA aTOMOB. Hemeranner — IIPOCTBIC BCIICCTBA.
3aBUCHUMOCTH CBOMCTB T'aJIOTEHOB OT UX ITOJIOKCHHS B HGpPIOI[PI‘lGCKOﬁ CHCTCMC.
OKucIMTENbHBIC 1 BOCCTAHOBUTEILHBIC CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX
IMOJIOKCHUA B pAAY SJICKTPOOTPHULATCIIbHOCTH.

IIpakTuyeckue 3aHATHS

O3HaKOMJIEHHE CO CTPYKTYpaMu CEPOro U OEJIoro 4yyryHa.
Pacno3naBanue pyn xenesa.

[Toydenue, cobupaHnue U pacro3HaBaHUE Ta30B.

\®]

Tema 1.6.

Knaccupuxkanus
HEOPraHUYeCKUX COeTUHEHHUI
M MX CBOMCTBA.

Conep:xanue y4eOHOT0 MaTepuaJjia

o)
—

OKCI/II[BI 1 UX CBOMCTBA.

XUMHYECKHE CBOMCTBA OKCHUIOB.

KucaoTe! 1 uX cBOiCTBA.

XUMHUYECKUE CBOMCTBA KHUCIIOT.

OcHOBaHHUS U UX CBOMCTBA.

XUMHUYECKUE CBOMCTBA OCHOBAHMMH.

Conu 1 UX CBOMCTBA.

XUMHUYECKUE CBOUCTBA COJIEN.

DO DN NN

HpaRTuquKne 3aHATUA

HcnpiTaHne pacCTBOPOB KUCIOT MHIUKATOPAMMU.
BzaumoeiicTBre MeTalJIOB C KUCIOTaAMHU.
B3anMopaelicTBHE KUCIOT ¢ OKCHUIaMH METAJLIOB.
B3anMoaelicTBHE KUCIOT ¢ OCHOBAHUSIMU.

\®]

PaznoxeHue HepacTBOPUMBIX OCHOBAHUM.
BzaumonelicTBue coyie ¢ MeTajuiaMA. B3anMoaencTBHE KUCIOT C COISIMHA.
BzanmopencTBue cojien Apyr ¢ APYyTroM.

Tema 1.7.
XuMHuYecKue peakiuuu

Conep:xanue y4eOHOro MaTepuajia

17

Knaccudukanus XuMUIECKUX peaKIui.

10




PeaKHI/II/I, UAYIIUC C O6pa3OBaHI/I€M ocCajaKa, ra3a i BOJBbI.

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pCaKuum.

Knaccudukaiys oKucIuTeIbHO-BOCCTAHOBUTEIBHBIX PEAKITHHA.

MGTOII QJICKTPOHHOI'O OajaHca.

CKOpOCTI) XUMHUYCCKHUX peaKuHﬁ.

Pacuérsl cCKOpOCTH XMMHUYECKUX PEAKLINAM.

O0paTUMOCTh XUMUYECKUX PEAKIUH.

(\ON| \OREOREORE\ORE\ORE S

IIpakTuyeckue 3aHATHS.

3aBUCUMOCThH CKOPOCTH B3aUMOJICHCTBUS COJISTHOM KUCIIOTHI C METAJIIaMU OT UX
MIPUPOJBIL.

3aBUCUMOCTh CKOPOCTH B3aMMOJICMCTBUS IMHKA C COJISTHOM KHUCIIOTOM OT €¢
KOHLICHTPALMH.

3aBUCHMOCTh CKOPOCTH B3auMoeicTBus okcuia Meau (II) ¢ cepHol KUCI0TOM OT
TEMIIEPATYPHI.

Pa3nen 2. Oprannyeckasi XuMus

Tema 2.1
OcCHOBHBIC TIOHATHS
OPraHU4YeCcKON XMMHH.

Conep:xxanue y4eOHOIro MaTepuaJjia

12

HPGIIMGT opr AHUYECCKON XMMUM. HpI/IpOIIHI)IG, HCKYCCTBCHHBIC U CHHTCTHYCCKHUC
OPraHU4YCcCKUC BCUICCTBA. CpaBHGHI/Ie OPraHUYCCKUX BCIUICCTB C HCOPraHN4YCCKUMMU.
BanenTtHOCTE. XMMHUUYECKOE CTPOCHHUC KaK IIOPAAOK COCAMHCHNA aTOMOB B MOJICKYJIbI
I10 BAJICHTHOCTH.

Teopus cTpoenus oprannueckux coeaguHeHuil A. M. bytneposa. OcHOBHbIE
ITOJIO’KEHUS TEOPUHM XUMHUYECKOTO cTpoeHus. M3oMepus u nzomepsl. XUMUYECKUE
dbopMyIBl 1 MOETTH

MOJIEKYJI B OPTAaHUYECKON XUMMUH.

Knaccudukanus oprannueckux Bemiects. Knaccudukanus BemecTB Mo CTpPOSHUIO
YTIEPOTHOTO CKeJleTa M HATMYNIO (DYHKITMOHABHBIX TPYIII. [ OMOJIOTH M TOMOJIOTHS.
Hauana Homenknatypsl [UPAC.
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THUIbl XUMUYECKHUX CBSI3€M B OPTraHUYECKUX COCAUHEHUSIX. 2
IIpakTyeckue 3aHATHUS

DJIEMEHTHBIN aHAIIN3 OPTAHUYECKUX COCTUHEHUM. 2
N3roroBneHne MoAenen MOJIEKYJ OPTraHUYECKUX BEILIECTB. 2

Tema 2.2. Conep:xxanue y4eOHOTr0 MaTepuaJjia 28

YriieBoaopoasbl U UX _

NPUPOIHbIE HCTOYHHKH. AJKaHbl. AJIKaHbI: TOMOJIOTHYECKHUM PAJl, ©30MEPUS U HOMEHKJIATypa aJKaHOB. 2
XUMUYECKHE CBONCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMellICHUE, Pa3I0KEeHUE, 2
nerujipupoBanue. [[ppuMeHeHre allkaHOB HA OCHOBE CBOWCTB.

[ukmoankaHbl. 2
AJIKEHBI. DTUJIEH, €ro MOJyYeHUE (IeTUIPUPOBAHUEM TaHA, ICTIOTUMEpU3aIIieH 2
nonudTHWIeHa). ['oMoioruyeckuil psiji, u3oMepusi, HOMEHKJIaTypa ajJKeHOB.

XUMHUYECKHE CBOMCTBA ATUIICHA: TOPEHUE, KaueCTBEHHbIE peakiuu (00eciBeUnBaHe 2
OpOMHOI1 BOJIBI M pacTBOpA MepMaHraHaTa Kajus), ThipaTaius, IoJuMepru3alus.
[IpumeHeHue rTuaeHa

Ha OCHOBE CBOMCTB.

Juensl u kayuyku. [ToHsITHE O THMEHAX KaK YIJIEBOAOPOJaX C IBYMs ABOMHBIMU 4
cBsa3siMu. CormpsiKeHHBIE TMEeHbl. XUMUYECKUE CBOMCTBA OyTaaueHa-1,3 u uzonpeHa:
oOecrBeunBaHre OPOMHOM BOJIBI M IOTUMEpU3AIHs B Kaydyku. HaTtypanbHbii 1
CUHTETUYECKHUE

Kayuyku. Pe3una.

AJKUHEL AIlETUIIEH. 2
XWMHUYECKHE CBOMCTBA alleTIIICHA: TOPEHHE, 00eCIIBEUMBaHUE OPOMHOM BOIBI, 2
MPUCOECIMHEHNI XJIOPOBOOPOAA U ruapaTanus. [[puMeHeHne aneTuieHa Ha OCHOBE
CBOMCTB. MeXKIIaCCOBAsi M30MEPHS C AIKATUEHAMM.

ApeHbl. XMUMUYECKHUE CBOMCTBA apEHOB. 2
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[IpupoiHBIE HCTOYHUKH YTIIEBOAOPOIOB. 2

Hed s 1 mpoaykTsl ee mepepaboTKH. 2

IIpakTyeckue 3aHATHUS

[Tonydyenue u u3yyeHue CBOMCTB METAHA. 2

O3HakoMIIeHHE ¢ KOJUICKIIUEH KaydyyKOB U oOpa3liaMy U3/CNIUi U3 PEe3UHBI. 2
Tema 2.3. Conepixkanue yueOHOro marepuaia 18
Kucaopoacoaep:kamue CuupTeL 2
opraHmyecKue DeHOL. 2
cCoeIMHECHUA. AJBJIEernabl 2

Ketonbl. KapboHOBBIE KUCTOTHI 4

Kupsi. Conu kapOOHOBBIX KUCIOT. Mblia. 2

VTiaeBobl. 2

IIpakTyeckue 3aHATHUS

CBo#CTBa YKCYCHOM KHCIIOTHI, O0IIIHE CO CBONCTBAMH MHUHEPAIBHBIX KHCIIOT. 2

JloKka3aTenbCTBO HEMPEAEIBbHOIO XapaKTepa KUIKOIO KUpa.

B3aumMopeiicTBre TIII0KO3bI M caxapo3sl ¢ ruapokcuiom meau (1I). 2

KauecTBeHHas peaknuusi Ha Kpaxmall.
Tema 2.4. Conepxkanue yueOHOro marepuaia 19
A3oTcoaep:xaimue AMMWHEL 2
OpraHM4yecKue coeIMHEeHM . AMIHOKICIIOTEL 5
Hommmepsl "

benku. [lepBuunas, BTopuuHas, TpeTUUHAS CTPYKTYpPbI O€IKOB. XMMUYECKUE CBOMCTBA | 2

O€JIKOB: TOpEHHeE, eHATypallus, TUAPOJIN3, [IBETHBIE peakiuu. buonornueckue

GyHKIIUH OSTKOB.

HyxkiienHOBBIE KUCTIOTHI. 2

®epmeHTHI. ['0OpMOHBI. 2
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Burtamunsl. JlekapcTsa. 2

IIpakTH4yeckue 3aHATUS

[lonydeHne u n3y4eHne aMMHOCOEINHEHU M. 2

PactBopenue 6enkoB B BOJIE. 2

O6HapyxeHue OeJIKOB B MOJIOKE U MACHOM OYJIbOHE.

ObnapysxeHue BUTaMuHa A B mojicomHeyHOM Macie. O6Hapyxenne Butamuta C B 2

10JIOYHOM COKE.

JleficTBHE aMUJIO3bI CIIFOHBI HA KpaxMaJl. 1
Tema 2.5. Conepskanue yueOHOro Mmarepuaia 4
XuMHu B JKH3HH 0011eCTBA. XUMUSL 1 IPOU3BOJICTBO. 1

XUMHS B CETTBCKOM XO3SICTRBE. 2

XHUMHS ¥ SKOJIOTHSL. 1

171

IIpomexyTounasi arrectanus (6 4acoB)

Kouncyabranum (12 yacos)

BCEI'O: 189
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3. YCJIOBHUS PEAJIM3AIIMY YYEBHOM JUCITUTIINHBI
3.1. TpeOoBaHKMs K MMHMMAJILHOMY MaTePHAJIbLHO-TEXHHYECKOMY O0ecre4eH U0
Peanuzanus yueOHOM TUCHUILTUHBI TpEOyeT Hamu4us Jlabopatopuii — 1:
TexHuueckue cpeacTra 00yueHus:

® HHTEPAKTUBHAS JOCKA;

® KOMIIBIOTED;

® IIPOEKTOP;

O6opynoBanue JabopaTopuu U pabounx MecT J1abopaTopuu:

1. Cepust cnpaBouHbix Tabmun, no xumuu («llepuomuueckas cucrema
xumudeckux onemeHtoB J[.M.MenneneeBa», «PacTBOpUMOCTH COJEH,
KHCJIOT U OCHOBAaHMM B BOJE», «DJIEKTPOXMMHYECKHU PsiJl HaNpKECHUN
MeTaIoBy, «OKpacka HHANKATOPOB B PA3TUYHBIX CPEAAX)).

2. Habop xpuctrauimueckux pemieTok: aamasa. ['padura, Auokcuaa yriepona,
xkeneza. Marnus. Menn, noBapeHHOM COJIM, MOAQ, JIbJa U KOHCTPYKTOP IS
COCTABJICHHS MOJIEKYI.

3. Habop st MoaenMpoOBaHUsl CTPOCHUSI HEOPTaHUYECKUX BEIIECTB.

Habop 1151 MogennpoBaHus CTPOSHUSI OPTAaHUYECKUX BEIIECTB.

4. UltaTuB 1a00paTOPHBIN XUMHUYECKHI.

5. HaGop xumuyeckoi mocysl Jijis 1abopaTtopHbIx padoT mo xumuu (HITXIT)
[Tpubopsl 1 TPUCTOCOOICHUSI: KOMIUIEKT TOCYAbl U MPUHAIIICKHOCTEH st
MPOBEICHUs] JTA0OPATOPHBIX PAOOT M MPAKTUYECKUX padoT (IITATHBBI C
npoOupKaMu, KOJObI, MEpHBIM IIWIMHIAP, QUWIbTpOBajdbHAsA OyMara,
XUMHUYECKUE CTAaKaHbl, CIHUPTOBKHU, CTEKJISIHHbIE Nanouyku, ¢haphopoBbie
YaIlK{, CIIMYKH, Ta300TBOAHBIC TPYOKH, TaOOpATOPHBIE IITATUBBI, JTYIUHBI,
BOPOHKH, BECHI, HHINKATOPHI).

6. HatypanbHble 00BEKTHI KOJIIEKIIUU:
aJIFOMUHUM;

BOJIOKHA;

KaMEHHBIN yToJb U MPOIYKTHI €r0 mepepaboTKu;
Kay4yK;

METaJUIbl ¥ CIUIABBI;

MUHEpaJbl U TOPHBIE TOPO/IBI;

He(Th U BasKHEWIIIME TPOIYKTHI €€ mepepaboTKH;
MJIaCTMACCHI,

CTEKJIO ¥ M3/EUs U3 CTEKIIa;

TOTLIINBO;

YYTyH U CTaJIb;

IKaJia TBEPJIOCTH.

7. PeakTuBBI U MaTepuasbl:

KOMIUIEKT PEaKTUBOB JJisi 0a30BOT0 yPOBHSI.
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3.2. UudopMmannonHoe odecrnevyenue o0yueHmst
Ilepeyenr y4eOHBbIX wu3gaHuii, WHTepHeT-pecypcoB, [IONOJHHUTEILHOM
JIUTEPATYPHI

OCHOBHBIE HCTOYHHUKH:

[Iporpamma mnpennaraercst st paOOThl MO HOBBIM y4YE€OHHUKAM XHUMHH
aBropoB ['.E. Pym3utuca u @.I'. ®enpamana, npomeqmuMm skcreptusy PAH u
PAO u Bowmeammm B DenepanbHblii MepedeHb YYEOHUKOB, PEKOMEHIOBAHHBIX
MunucrepctBoM oOpa3zoBanus U Hayku P® k ncnonb3oBaHuio B 00pa3oBaTeIbHON
mporiecce B 001eo0pa3oBaTenbHBIX yupekaeHusx Ha 2019 — 2020 yqeOHsbIit To1.

1. Pyn3utuc I'.E., ®enpaman O.I'., Xumus. 11 ximacc. — M.: IIpocsenienue,
2012.

2. Pynzutuc I'.E., ®enpaman @.I'., Xumus. 10 knacc. — M.: IIpocsemienue,
2012.

3. Xomuenko M.I".COopHUK 3a/1a4 U YIIpaKHEHUH IO XUMUHU.

4. Tpoery6osa H.II. IToypounsie pazpabotku o xumuu. - M.: BAKO, 2014.

JonosHuTeILHAS JIUTEPATYPA AJISl YUUTEs.

1. Hunaktuueckuid marepuan no xumuu ans 10 — 11 kmaccoB: mocobue st
yuurens/A.M.Panenkuii, B.IL.I'opmikoBa, JL.H.KpyriukoBa.-M.:
[Ipocsemenne, 2016. — 79 c.

2. Kontponbasie paboTs! mo xumun B 10 — 11 kimaccax: mocobue amst yuanTtenst/
A.M.Pagenkuii.-M.: IIpocsenienue, 2016.-96 c.

3. Hawana xumun. CoBpeMeHHbIA Kypc i noctynaronmx B BY3sl: yueObHoe
nocooue nas1 BY3os/ H.E.Ky3spmenko, B.B.Epemun, B.A.Ilonkos.-9-¢
u3JlaHue, nepepadoTaHHOe U JonoaHeHHoe.-M.: Dk3amen, 2012.-832 c.

4. Opranuyeckas XUMHUs B TecTaxX, 3ajJadax M ynpaxHeHusx. 10 kiacc:
yueOHOe nocodue TUTSI 0011e00pa3oBaTeNbHbBIX yUpexKACHUM/
O.C.I'abpuansin, W.I.Octpoymos, E.E.OctpoymoBa. — 2-u3., CTEPEOTHIL.-
M.: ipoda, 2014.-400 c.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHO
TV CHUILIAHBI

KoHTposi, W oOmeHKa pe3yJbTaTOB OCBOCHHUA  y4ye€OHOW  JAUCLMILIUHBI
OCYLIECTBIISIETCA IPENOJABaTeIeM B IIPOLECCE IPOBEICHUA ITPAKTUYECKHUX
3aHATAA ¥ 7a00paTopHBIX pabOT, TECTHUPOBAaHUS, a TakKXKE BBIOJIHEHUSA
00y4aroIuMUCs HHAUBHUIyaIbHBIX 3aJJaHUH, TPOEKTOB, UCCIEIOBAHUA.

Pe3yJ’[bTaTbI oﬁyqe}mﬂ (I)OPMLI H ME€TOAbI KOHTPOJIA U OLHCHKH
(OCBOGHHbIe YmMeEHusi, yCBOCHHBIC 3HaHI/Iﬂ) pe3yJibTaToB oﬁyqennﬂ

Y.l. Ha3bIBaTh W3YYCHHBIC BEIIECTBA 0 | ¢  HaOmrojeHHe 3a AeATENbHOCTHIO
CTPUBUAJIBHON» WM  MEXAYHAPOIHON obyudarormerocss B Iporecce
HOMCHKIIATYPE, BBINOJIHEHUS nabopaTtopHo-
Y .2.onpenenaTs:BaI€eHTHOCTh U CTENEHb IIPaAKTUYECKUX 3aHIATHH,
OKHCJICHUS] XUMHUYECKUX DJIEMEHTOB, TUIl TECTUPOBAHUE,  KOHTPOJIbHBIC
XUMHYECKON CBSI3U B COCAUHEHHUSX, paboThl, AU. 3a4ET U SK3aMEH.

3apsJ MOHA, XapakKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM,
OKHCIIUTEIb u BOCCTAHOBUTEIb,
IIPUHAJIEKHOCTh BEIIECTB K Pa3JIMYHBIM
KJIACCAM OPTraHUYECKHUX COCIUHEHMUI;

¥.3. XxapakTepu30BaTh: JIEMEHThI MaJIbIX
NEpUOAOB MO WX IMOJOXKEHUI0 B

IIEPUOTUYECKOU CHUCTEME
.. MenpgeneeBa; oOIMe XUMHYCCKHC
CBOWCTBa METAaJIOB, HEMETAIIJIOB,

OCHOBHBIX KJIaCCOB HEOPraHWYECKUX U
OPraHUYECKUX COCIMHEHUN; CTPOCHHUE U
XAMHUYECKME  CBOMCTBA  M3YYEHHBIX
OPraHUYECKUX COCJUHECHUN;

Y 4.00bsICHATE: 3aBUCHUMOCTBL CBOICTB
BEIIECTB OT HMX COCTaBa U CTPOCHUS;
pUpoIy XUMHYECKOUN CBSI3H,
3aBUCUMOCTh  CKOPOCTH  XHMHUYECKOUH
peakiuu U TOJOXKEHUS XHUMHYECKOIO
PaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

Y.4.1aBaTh KOJIWYECTBEHHBIE OIIEHKH U
MPOBOJAUTH PACYEThl MO XUMHUYECKUM
dbopmysiaM ¥ YpaBHEHUSIM,;

Y.5 Bmagerp OCHOBHBIMH METOIaMH
HAYYHOTO IO3HAHWS, MCHOJIb3YEMbIMU B
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XUMUHU: Ha0IoIcHUE, OTHCaHue,
U3MEpPEHHUEe,  DKCIEPUMEHT;  yMEHHUE
o0pabaTbiBaTh, OOBACHITH PE3YJIbTATHI
MIPOBE/ICHHBIX OTBITOB U JICJIaTh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTH TPUMEHSITH
METOIbl  TO3HAHWS  TPU  PEUICHUU
MPAKTUYECKUX 33]1a4;

3.1. BaXHEHIINE XUMHUYCCKUE MOHSITHUS;

3.2. OCHOBHBIE TEOPUU XUMUH;

3.3. BaxkHelme BCIICCTBA M MATCPHUAJIBI,

3.4. OCHOBHBIC 3aKOHbI XMMUU,

3.5. 0 mecre XMMHU B COBPEMEHHOM
HAay4YHOU KapTUHE MUPA;

3.6.mpaBwsia TEXHUKU OE30MACHOCTH TPU
UCIIOJIb30BaHUU XMMHUYECKUX BEILIECTB;
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