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1.IIACIIOPT PABOYEHM MPOT'PAMMBI YYEBHOM JUCITATLIAHBI

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

Pabouass nmporpamMMa y4eOHONW AMCUUIUIMHBI SBJISETCS 4acTblO 0Opa30BaTEIbHON MPOrpPaMMBbI
CpeaHero NnpogecCHOHAIBHOIO O00pa3oBaHMA MOATOTOBKHM KBAJU(HUIKMPOBAHHBIX pabouux,
ciyxamux 23.01.10 Cnecapb 1o 00CIyXKHBaHHIO U PEMOHTY MOJIBUKHOTO COCTaBA.

1.2. MecTo QMCHUIUIMHBI B CTPYKTYpe OCHOBHOI NpodeccHoHaIbHOI 00pa3oBaTebLHOM
NPOrpaMMbl: JUCLUUIUIMHA BXOJTUT B 00111€00pa30BaTENbHbIA ITUKI.

1.3. llesan 1 3a0a4M JMCUMILTHHBI — TPEOOBAHNS K Pe3y/JIbTATAM OCBOCHHS IMCUMILIUHBI:
Conepxxanue IPOrpamMMmBbl «XuMu» HaIlpaBJIEHO Ha JNOCTH)KEHHE
CIEAYIOUIUX LeJei:

-popmupoBanue y oOyJaromuxcst yMEHUs OLICHUBATh 3HAYUMOCTh
XUMHYECKOTO 3HAHUS ISl KaXKI0r0 YEIOBEKa;

-(popmupoBanue y 00yJaromuxcst L[EJIOCTHOTO IIPEICTaBICHUS 0 MHUpe
U  pOJM XMMHUU B CO3JaHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MHpA;
YMEHUSI  OOBSACHATH OOBEKTHI W  NPOIECChl  OKpYXaromled  JelCTBUTENBHOCTH -
IPUPOJHOM, COLMAIBHOM, KYJIbTYpPHOM, TEXHMYECKOM  Cpelbl, - HCIOIb3Yysd  JUIA
ATOr0 XMMHYECKHUE 3HAHUS;

-pa3BuTHe y oOyuaromuxcs YMEHUI pasinyaTh (bakThI " OILICHKH,
CpPaBHMBATh OLICHOYHBIE BBIBOJABI, BHJETh HUX CBA3b C KPUTEPUSIMH OLEHOK U CBS3b
KpUTEPHUEB c OnpeeIEHHOMN CHUCTEMOI LIEHHOCTEM, dhopmynupoBaTh u
000CHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

- mpuoOpeTeHne O0YYaloIUMUCS OINbITa Pa3sHOOOPAa3HOM MAEATENIbHOCTH, ONbITa MO3HAHHUA U
CaMONO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOUIUX YHUBEPCAJIbHOE 3HAYEHUE IS Pa3IMYHBIX
BUJIOB JCSITENLHOCTA (HABBIKOB PEIICHUs MPOOIeM, MPUHATUS PEIICHH, IMOMCKA, aHalu3a U

00paboTku
uH(pOpMAaIHH, KOMMYHHUKATHBHBIX HaBBIKOB, HaBBIKOB U3MEpCHUH, HaBBIKOB
COTPYIHHYECTBA, HaBBIKOB 0e30MmacHoro oOparieHus c BEIIIECTBAMH B

MOBCETHEBHOM KU3HH).
OcBoenue conep)kanusi y4eOHON TUCIUIUTMHBI «XUMHUS», 00ECTICYHBACT
JOCTH)KEHUE CTYJIEHTAMU CIIEYIOLIUX Pe3yibmamaos:

JAUYHOCMIHbBIX.
-4yBCTBO ropaocTtu n YBAXKCHUA K HUCTOpUHn u JOCTHXKCHUAM
OTE€YECTBEHHOM XUMHYSCKOMN HAayKH; XUMHUYCCKU T'paMOTHOC IMOBCACHUC B

NpoeCCHOHAIBHONW ~ JICSITEIBHOCTU M B OBITY Tmpu  OOpaImeHud ¢ XUMHUYSCKUMHU
BEIIECTBAMH, MaTepHaJIaMH U TPOIIECCAMU;

-TOTOBHOCTb K MIPOJIOJKEHHIO o0pa3oBaHUs u TIOBBIIIICHUS
KBATH(UKAMK B H30paHHOW MpodhecCHOHATBHON IEATETHPHOCTH M OOBEKTUBHOE OCO3HAHUWE
POJIN XUMHUYCCKUX KOMHGTGHLII/Iﬁ B 3TOM,

-YMCHUC HUCITOJIb30BAaTh JOCTUKCHUSA COBpeMeHHOﬁ XUMHYECKOUI
HAayKHn u XUMHNYECCKUX TEXHOJIOTui JJIA IIOBBIIICHUA COGCTBCHHOFO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BBIOpAaHHOM MPO(eCcCHOHANBHOMN NesTeIbHOCTH;
MemanpeomMemnuix:



-HMCII0JIb30BaHKE pa3IMYHbIX BU/JIOB MO3HABATEIbHON NeSITeIbHOCTH u
OCHOBHBIX  HMHTEIUICKTYalbHBIX  omepanuii  (MOCTaHOBKAa  3amaud,  (GOpPMYyIUPOBAHUE
TUIOTe3, AaHalli3 W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTU3alus, BbISBICHUE
NPUYMHHO-CIECTBEHHBIX  CBsi3ed, TIOMCK  aHaloroB,  (OpMyJIMpOBaHHE  BBIBOJIOB)
JUIS  PEUICHUs TIOCTaBICHHOW 3aJa4yd, NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHHSA
(mabmroieHue, HayYHBIN AKCTICPUMEHT) TUTSt W3y4YEeHUS Ppa3IUYHBIX CTOPOH
XUMHYECKMX OOBEKTOB M  MPOIECCOB, C KOTOPHIMH  BO3HHUKAET  HEOOXOIUMOCTb
CTaJIKUBAThCS B IpodecCuoHaIbHOU cepe;

-HCII0JIb30BaHKE Pa3IUYHbIX HMCTOYHUKOB TUISt MOJTy4EHUs XUMHYECKON
uHpOpMallUK, YMEHHE OLEHUTh €€  JOCTOBEPHOCTb Ui  JIOCTHXKEHHS  XOPOIIUX
pe3yabTaToB B podeccHoHaNbHOM chepe;

npeomemmulx:

-c(hOpMUPOBAHHOCTD npeCTaBICHUN 0 MecTe XUMHUHU B COBPEMEHHOM
HAyyHOM KapTUHE MHpa; I[IOHUMAHUE pOJM XUMUU B (OPMUPOBAHUU Kpyrozopa u
(GyHKIIMOHAIBLHOW IPaMOTHOCTH YeJIOBEKa JIJISl pEelIeHHs] TPAKTUYECKUX 3a/1ay;

-BIIaJICHHE OCHOBONOJIATAIOIIUMU XUMHUYECKHUMHU MOHSITUSIMU,
TEOpUSMH, 3aKOHAMHU U 3aKOHOMEPHOCTSAMH; YBEPEHHOE IIOJIb30BAHHE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

-BIIa/ICHUE OCHOBHBIMH METOAaMu HAY4YHOTO MO3HAHUS,
UCTIOJNBb3YyeMBIMH B XUMHM:  HAOJIOACHME, ONHMCAaHUE, HU3MEPEHHe, HKCIEPUMEHT;
yMeHue  0o0pabaThIBaTh,00BSCHATE  PE3YJNbTaThl  MPOBEAEHHBIX  ONBITOB M JeNaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH TPUMEHSATH METOJbl IMO3HAHUS TPU PEIICHUU
MPAKTUYECKUX 3a7ay;

-c(hopMHpOBaHHOCTH YMEHHUSI JaBaTh KOJIMYECTBEHHbBIE OLICHKH u
IIPOBOAUTD PACcU€Thl MO XUMUYECKUM (OpMYJIaM U YpPaBHEHHUSIM;
-BIIaJICHHE MpaBUJIaMu TEXHUKU 0€30MacHOCTH npu UCIIOJIb30BaHUU

XUMHUYECKHX BEIIECTB;
-chopmupoBaHHOCTH COOCTBEHHOM MO3ULINU o OTHOILIEHUIO K
XUMHUYECKON HHPOPMAIUH, TOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

1.4. Kotn4ecTBO 4acoB Ha 0CBOECHHME TPOrPAMMBI AU CHHUIIMHBI:

MaKCUMaJIbHOW y4eOHOU Harpy3ku obydaromierocst 171 yacoB, B TOM uucie:

00s13aTeIbHON ayTMTOPHON yueOHOM Harpy3ku oOydatomierocs 114 gaca;

CaMOCTOSITEIbHON paboThI 00ydaroIierocs: 57 4acos.

1.5. Ilepeyennb popMupyeMbIX KOMIETEHINH

OK 1. [TorumMaTh CyIIHOCTb U COIMATBHYIO 3HAUUMOCTh CBOSH OymyIieit mpodeccun, mposBIsATh
K HEH YyCTOMYMBBINA MHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JACSITEIBHOCTh, HUCXOJs M3 1M W CIOCOOOB €e
JOCTHIKEHUS, OMIPEICTICHHBIX PYKOBOIUTEIIEM.

OK 3. Ananu3upoBaTh pabodyl0 CHUTYaIUIO, OCYILECTBIISATh TEKYIIUH M HUTOTOBBIM KOHTPOJb,
OIICHKY U KOPPEKIUI0 COOCTBEHHOHN AESITENThHOCTH, HECTH OTBETCTBEHHOCTHh 3a PE3yJbTaThl
CBOCH paboTHLI.

OK 4. OcymiectBnsiTh  TIOMCK  MHGpOpPMaUK, HEOOXoauMon It 3PPEKTUBHOTO  BBITIOIHEHHS
npodeCCHOHATTLHBIX 33/1a4.

OK 5. Ucnonp3oBaTh nHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIIOTHH B MTPO(PECCHOHATBHON
NEeSTeIbHOCTH.



OK 6. PaGorath B KOJUIEKTHBE W KOMaHZE, YPPEKTUBHO OOMIATHCS C KOJJIETaMH, PYKOBOJICTBOM,
KJIIMCHTaMU.

1.6. Mepeuens popMupyeMBIX JHYHOCTHBIX Pe3yJIbTATOB!
JIP1. Oco3naromuii cedst TpaKJaHUHOM M 3alITUTHUKOM BEJTMKOU CTPAHBI.

JIP 13. CopmelicTBOBaTh COXpPAaHEHHUIO OKPYIKAIOIIEH cpeibl, pecypcocOepexeHnto, 3pGekTuBHO
JIECTBOBATH B UPE3BBIYANHBIX CUTYalUsAX.

JIP 6. [IposiBisifOIINI YBaXKEHHUE K JIFOJSM CTApILErO MOKOJEHHUS U TOTOBHOCTh K YYacCTHIO B
COHHaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBUKCHHUAX.

JIP 15. IlpuoOperenue o0y4yaromMUMUCs COIMATbHO 3HAUUMBIX 3HAHUNA O HOPMAax M TPATULMIX
HOBE/ICHUS YeJIOBEKa KaK rpakIaHuHa U IaTproTa cBoero OreyecTna.

JIP 21. IlpuoOperenue o0y4JaroIMMUCS OMBITA JIMYHON OTBETCTBEHHOCTH 33 Pa3BUTHUE TPYIIIBI
oOydJaronuxcs.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILIAHBI
2.1. O0beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThI

Bup yueOHoit padoTbl Oovem uacos

MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 171
Oobs13aTesibHAs ayAUTOPHAsI yueOHasi HArpy3Ka (Bcero) 114
B TOM YHCIIE:
MIPAKTUYECKHUE 3aHATUS 6
71a00paTOPHBIE OTBITHI 34

KOHTPOJIbHBIE pabOTHI 2
CamocrosiTeJibHast paboTa odyuyarwierocs (Bcero) 57
B TOM YHCIIE:
penieHue 3aaaqd 30
BBHITIOJIHEHHE pedepara 10
MOArOTOBKA JTOKJIA1a 7
MOATOTOBKA MPE3CHTAIINHI 10

Ipomedxxcymounas ammecmayus — oughghepeHyuposanHvlil 3auem.




2.2. TemaTu4eCKMi IJIAH U COIEePKAHNE Y4eOHOM JUCUMIIIMHBI XMMUSA

HaumMeHoBaHUe Copep:xaHue y4eOHOI0 MaTepHaJia, KOHTPOJIbHbIE M NMPAaKTHYeCKHe PadoThl, CAMOCTOATeIbHasI padoTa O06BbeM yacoB YpoBens
Pa3IeI0B 1 TeM o0yyaommuxcs. OCBOEHUSA
1 2 3 4
Brenenue 1-2 HayuHbie MeTO/IbI TO3HAHUS BEIICCTB U XUMUUCCKUX SABJICHUN. POJIb 3KCIIEpHMEHTA U TEOPHUU B XUMUH. 2
MoenupoBaHre XUMUYECKUX MPOIECCOB. 3HAYCHUE XUMUH ITpu ocBoeHuH nipodeccuii CI1O u crnenuansHOCTeH
CIIOrexHnueckoro npoduiis npodeccnoHaIbHOr0 00pa3oBaHus
Paznen 1. O0wmas u 103
HEOpraHHYecKast
XUMHSL.
Tema 1.1. OcHoBHble | Copep:kanue y4eOHOro MaTepuasa: 11
TIOHATHS U 3aKOHBI 3 OcHoBHEIC NOHATHS XUMHH. BemiecTBo, aToM, Mosiekyna. Xumudueckuil anemeHT. Annorponus. IIpocteie u 1 2
XUMHH CJIOJKHBIE BELIECTBA
4 KayecTBeHHBI H KOJHMYECTBEHHbI COCTAB BellecTB. XUMHUYECKUE 3HAKH U (opMyIbl. OTHOCUTEILHBIC 1 2
aTOMHas ¥ MOJIeKyJsipHas Macchl. KonmuecTBo BemecTBa
5 OcHoBHbIE 3aKOHBI XUMHUH. CTexruoMeTpHsl. 3aKOH COXpaHEHHS MAacChl BEMIECTBA. 3aKOH MOCTOSHCTBA COCTaBa 1
BEIIECTB MOJICKYIIIPHON CTPYKTYPHI
6 3akoH ABarajapo M cJeAcTBHA U3 Hero. 1 2
7-8 | PacueTHbIe 3a1a4HM HA HAXOKIEHHE OTHOCHTEIbHON MOJIEKYJISIPHO# MacChl, ONpeieieHe MacCoBOii 101 2
XMMHMYECKHX 3J1eMeHTOB B CJ105KHOM BellleCTBe.
CamocrosiTesibHAsi pa6oTa 00y4aIOUIUXCS:
Pemenne 3amau mo Teme «KoiamuecTBeHHBIE OTHOIICHUS B XUMHI». 3
BrimonHenue pedepara 1mo remMe «AJIIIOTPOITHBIE MOAM(PUKAITAN). 1
[TonroToBUTH Mpe3eHTaIuio 1Mo TeMe: «OCHOBHBIC 3aKOHBI XMMHU) 1
Temal.2.Ilepuoanuec | ComepskaHne y4eOHOT0 MaTepuaJa: 12
KU 3aKOH U 9 Mepuoanueckuii 3axon J[.M. MengeneeBa. Ortkpeitue J[.MI. MenneneeBbiM Ileproanmdeckoro 3akoHa. 1 2
ITepuoanueckas ITepuonuieckuii 3akoH B popmynuposke J[.1. MeHnneneesa.
CHUCTEMa XUMHUIECKIX 10 | Ilepuoguyeckasi TadIMIA XUMHYECKHX J1eMeHTOB. [lepromndeckas Tabnuia — rpadgudeckoe 0ToOpakeHne 1 2
9JIEMEHTOB MepHOANIECcKOro 3akoHa. CTPyKTypa NepHOANIECKON TaOIUIIBI: IEpHOABI (Mallbie U OOJIbIIINE), TPYIIILI (TJIaBHAS U
.M .Menneneera u mo00YHas).
CTPOCHHUE aToOMa. 11 Crtpoenue atoma u nepuoanyeckuiizakon/l.1. MenaeneeBa. AToMm — citoskHas yactuna. Sapo (MpoToHBI U 1 2
HEWTPOHBI) M 3JIEKTPOHHAs 000J10uKa. M30TONHI.
12 | CtpoeHue 3JeKTPOHHBIX 000104€K ATOMOB 3JIEMEHTOB MAJIBIX MepHo10B. OCOOCHHOCTH CTPOCHUS 1
JJIEKTPOHHBIX 000JIOUEK ATOMOB HJIEMEHTOB OOJIBIINX NEPHOAOB (IIEPEXOAHBIX JJICMEHTOB).
13 | ousiTue 06 opoUTAISAX. S-, p- U 0- OpPOUTAIH. DICKTPOHHBIC KOHPUTYPALIMH ATOMOB XMMHYECKHX JICMEHTOB. 1 2
14 | CoBpemennasi GopMyJIMPOBKA MePHOAMYECKOT0 3aK0HA. 3HAUCHUE NTEPUOAMIECKOTO 3aKOHA U IIEPUOIMYECKOM 1 2

CUCTEMBl XUMU4ecKux dneMeHToB J[. 1. Menneneena 115t pa3sBUTHS HAYKU U TOHUMAHUSI XUMUUYECKON KapTUHBI
MHpa.

JlaGopaTopHBbIe ONBITHI.




15-16 | MogenupoBanue nocrpoeHus Ilepronuueckoil TabINUIBI XUMUYECKUX 3JIEMEHTOB. 2
CamocTosiTe1bHasi padoTa 00y4aroHXCs:
Brimonnenue pedepara no teme «lleproanueckuii 3akon [1.11.Menneneesay. 1
Pewenne 3agau no teme «CTpoeHue aToMay. 2
IToaroroBuTs Mpe3eHTanMIo N0 TeMe: «CTpoeHue aToMa» 1
Tema 1.3. Ctpoenne | Conep:kaHue y4eGHOro MaTepHaJia: 14
BCINECTBA. 17 | Nonnas xummuyeckasi cBa3b. KaTHoHbl, nx 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe MPOLecca OKUCICHUS. AHHUOHBI, 1
nx oOpazoBaHUE U3 aTOMOB B pe3yJbTaTe Mpolecca BOcCTaHOBIeHHs. MoHHas CBsI3b, KaK CBSI3b MEXK/1y KaTHOHAMHU
U aHMOHAaMH 32 CYET IEKTPOCTaTHUECKOro npuTskeHus. Kiaccnguxanuss MOHOB: 1O COCTaBy, 3HAKY 3apsia,
HAJIMYUIO TUApaTHOM oOosouku. MoHHbIE KpucTayumueckue penietku. CBoiicTBa BELIECTB C MOHHBIM THIIOM
KPHUCTAJUIMYECKOH PELIeTKH.
18 | KoBanenTHasi xumMu4iecKasi cBfI3b. Mexanusm o0pa3oBaHUsI KOBAJICHTHOH CBsI3U (OOMEHHBIH M JOHOPHO-
AKLENTOPHBIN). DIEKTPOOTpHLATEIbHOCTh. KOBaneHTHBIE MOIsipHast M HeNoJIsipHas cBsi3u. KpaTHOCTh KOBaJIEHTHOM 1
cBs13U. MoKy IsIpHBIE U aTOMHBIE KPUCTAJUTMYECKHE pemeTkH. CBOHCTBA BEIIECTB ¢ MOJICKYIAPHBIMU H
aTOMHBIMHU KPHCTAIUIMIECKUMH pemeTkaMu. MeTammndeckas cBs3b. MeTannndeckas KpUCTANINIECKas peleTka 1
METAIMYECKasi XUMUIEcKast CBsi3b. PU3HUECKHE CBOWCTBA METAJIIOB.
19 | ArperaTHble cOCTOSIHMS BelIeCTB H BOJOPOAHAsA cBA3b. TBepaoe, XKHUAKOE 1 Ia3000pa3HOE COCTOSHUS BEIIECTB. 1
ITepexon BemecTBa U3 OHOTO arperaTHOTO COCTOSIHUS B Apyroe. BogoponHas cBs3b. UnCThIe BEIeCTBA U CMECH.
ITonsiTre o cmecu BemecTB. I'oMorenHsIe u reTeporeHHbie cmecu. CocTas cMeceil: 00beMHast 1 MaccoBast 10N
KOMITOHEHTOB CMECH, MaccoBasi 101 MPUMECEH.
20 JucnepcHbie cuctembl. [TonsaTre o nucniepcHo# cucteme. JlucnepcHast Gasza v qucrepcuoHHas cpena. 1
Krnaccudukanms aucnepcHbix cucteM. [ToHsATHE O KOJUIOWAHBIX CHCTEMaX.
21- | JlaGopaTopHbIe ONBITHI
22 [TpuroroBnenue cycreH3uu KapOOHaTa KaJbIKs B BOJE. 2
23- | JlaGopaTopHBbIe ONBITHI 2
24 [TosydeHue sMyIbCHH MOTOPHOT'O Macia.
25- | JlaGopaTopHBbIe ONBITHI 2
26 O3HaKOMJICHHE CO CBOHCTBAMH JIMCHEPCHBIX CUCTEM.
CamMocTosiTe1bHasi padoTa 00y4al0IHXCH
Pewenne 3anau no teme «CTpoeHHE BEIECTBAY 2
IMoaroroBka mpeseHTaiuu 1no teMe «CTpOCHHE BEILECTBAY 1
[ToaroroBuTh NOKIaA MO TeMe: «BHUapl XUMUYECKOW CBSI3U» 1
Tema 1.4. Bona. Conep:xanue y4eOHOr0 MaTepHaJa: 12
Pactsoper. 27 | Bopa. PacTBopsbl. PacTBopenue. Boxa xax pactBopurens. PactBopumMocts Bemiects. HachleHHsre, 1
OneKTponATHIeCKas HEHACBIILICHHBIE, IEPECHIILICHHBIC PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, )KUIAKOCTEH U TBEPbIX BELIECTB
AUCCOTHAIIS OT Pa3IM4HBIX (PAKTOPOB.
28 | MaccoBasi 10J151 PACTBOPEHHOI'0 BeIlleCTBA. 1
29 DJIeKTPOJIUTHYECKAS TUCCOUMAIUSI. DICKTPOIHUTHI B HEAJIEKTPOIHUTHI. DIIEKTPOTUTHIECKAS TACCOIHAIINS. 1
30 | MexaHM3MBbI 3J1eKTPOJIMTHYECKOH Aucconuanuu. MeXaHn3MBbl SJIEKTPOIIUTHYSCKOH TUCCOMAIINY AJIsI BELIECTB C 1

Pa3JINIHBIMH THITAMA XHUMHUYECKOH CBSI3M. FI/I,I[paTI/IpOBaHHBIe 1 HCTUAPATUPOBAHHBIC HOHBI




31 | CreneHb AIeKTPOJUTHIECKOI quccomuanmui. CHIbHBIC U CITa0bIC 3JCKTPOIHUTEI.
32 | OCHOBHbIE TOJIOKEHHUS TEOPUH INEKTPOIUTUUECKOM Juccoranni. KHCIoThl, OCHOBAHHS M COJH KaK JIEKTPOJIHUTHIL.
33- IIpakTH4yeckoe 3aHATHE.
34 [TpuroroBnenne pacTBOpa 3a1aHHOM KOHLIEHTPALMH. 2
CamocrosiTesibHAsi pa6oTa 00y4AIOIIUXCS:
Brimonnenue pedepara mo teMe «Bona. BonHbie pacTBOPBD». 1
Pemenne 3agau no teme «Boaa. Boansie pacTBOPHI. 2
IToaroroButs npesenTaiuio mo teme: «Bomay 1
Tema.l.5.Knaccudukar, | Conepskanne y4eGHOT0 MaTepuaJia: 17
115 HEOPTaHUUECKUX 35 Kucaorsl u ux cBoiicrBa. KHCIOTHI Kak 3JIEKTPOIUTHI, MX KJIACCU(PUKAIUS 10 PA3IMIHBIM IMPU3HAKAM. 1
COGMHEHHI U HX XuMHIUecKue CBOICTBA KMCIIOT B CBETE TEOPUHU DIEKTPOTUTHUECKOH nuccormanui. OcoOeHHOCTH
CBOMCTBA B3aMMOJICHCTBHS KOHIIEHTPUPOBAHHOM CEPHOM M a30THON KMCIIOT C METaJJIAMH.
36 OcHoBHbIE cIOCOOBI MOJTYYeHHS] KHCJIOTHI. 1
37 OcHoBaHusl ¥ UX cBoiicTBa. OCHOBaHMSI KaK DJIEKTPOJIUTHI, UX KIACCU(PUKAINSA IO Pa3IUIHBIM IPU3HAKAM. 1
XuMH4eCcKre CBOMCTBA OCHOBAHMI B CBETE TEOPHH JIEKTPOIUTHUECKOM auccounanuu. Paznoxenue
HEPACTBOPHUMBIX B BOJIC OCHOBaHHMIA.
38 OcHoOBHBIE cIOCOOBI MOJYYCHHS] OCHOBAHMIA. 1
39 Coumn 1 ux cBoiicTBa. Conu kak 3ekTponutsl. Conau cpegHue, KUCIble 1 OCHOBHBIE. XUMUUECKU CBOMCTBA COJIEH 1
B CBETE TCOPHU ICKTPOIUTHYCCKON aucconuaryy. CrocoObl MOTYUYCHHUS COJCH.
40 Oxcuasl u ux cBoiicrBa. ConeoOpa3yromiue U HecolicoOpasyroiue okcuabl. OCHOBHBIC, aM(OTEepHBIC U 1
KHCJIOTHBIC OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCHIA OT CTCIIEHU OKUCIICHUS 00pa3yoIero ero Merasuia.
Xumuyeckue cBoiicTBa okcuaoB. [loyueHne okcuaos.
41-42 | JlaGopaTOpHbIE ONBITHI.
HcnpiTanue pacTBOPOB KUCIOT UHAWKATOpaMu. B3auMoieiicTBIe METaILIOB ¢ KUCIIoTaMu. B3anMopelicTpre
KHCJIOT C OKCUJIaMH METAJI0B. B3anuMoaencTBre KUCIOT C OCHOBAaHUSIMH. B3anMoeicTBrEe KUCIIOT C COJISIMU. 2
43-44 | JlaGopaTopHbIe ONMBITHI. 2
HcnpiTanue pacTBOPOB 1IeNI0Ueil HHANKATOpamMu. B3aumoaeiicTBue menoyei ¢ consimu. Paznoxenue
HEPaCTBOPUMBIX OCHOBAHUH.
45-46 | JlaGopaTopHbIe ONBITHI. 2
BzaumoneiictBue conelt ¢ merayuiamu. B3anmoneiictBue coneld apyr ¢ apyrom. ['unponus coneid pa3nuaHOro
THUTIA.
CamocTosiTeJibHasi padoTa 00y4arouuXCsl.
Pewenne 3amay no teme «XMMHYECKHUE CBOWCTBA BEIIECTB) 3
[ToaroroBka noxiana «XUMHUYECKHE CBOMCTBA KJIACCOB HEOPraHUYECKHUX BEILECTB) 1
IMoxroroButh pedepat Ha TeMy: «Kitacchl HEOPraHMYSCKUX COCAMHCHHIN 1
Temal.6. Coaep:xanue yueOHOro MaTepuaJa: 19
XUMHUYECKUE PEAKIUH 47 Knaccnpukanus XMMHYECKUX peakiuid. Peakiu coeqMHEHU, pa3ioKeHIs, 3aMeIleHuUs, 0OMeHa. 1
Karanutuueckue peakipm. OOpaTuMbie 1 HCOOPATUMBIC PEAKIMK. | OMOTEHHBIC M T€TEPOTCHHBIC PEAKITUH.
48 JK30TepMUYECKHe H YJHI0TepMHUYecKHe peakuu. TemioBoi 3PGeKT XUMIUYECKUX PEAKIUH. 1
TepMOXUMHYECKIE YPABHCHHS.
49 OKHUCTUTENBLHO-BOCCTAHOBUTEIbHBIE peaknuu. CtencHp okucieHus. OKUCITUTENh U BOCCTAHOBJICHUE. 1

BoccranoBuTenbs v OKHCICHHE.




50-51 | Meron anekTpoHHOTO Oananca. MeTox 3JIeKTPOHHOTO OajaHca JJIsl COCTAaBICHUS! YPaBHEHUH OKHUCIUTEIBHO- 2
BOCCTAHOBHTEIILHBIX PCAKIIHA.
52 CKOpOCTh XMMUYECKHUX peakiuid. [IoHsITHE 0 CKOPOCTH XUMHUYCCKUX PEaKIuil. 3aBUCUMOCTh CKOPOCTH 1
XMUMHUYECKHX PEAKIUI OT pa3iudHbIX (aKTOPOB: MPUPO/IBI PEATHPYIOINX BEIIECTB, UX KOHIEHTPALHH,
TEeMIIEPaTyphbl, TOBEPXHOCTH CONPUKOCHOBEHHS M UCIIOJIb30BAHMS KATAIN3aTOPOB.
53 O06paTuMOCTh XUMUYECKHX peakiuii. OOpaTuMbie 1 HEOOpaTUMBIE PEaKITHH. 1
54 XUMHYECKOe PaBHOBECUE U CIIOCOOBI €0 CMEICHHSI. 1
55 JlaGopaTopHbI€e ONBITHI.
Peaxiys 3aMelieHust MM XKeJIe30M B PaCTBOPE MEAHOTO KyIopoca. 1
56-57 | JlaGopaTopHbie ONBITHI. 2
Peakuuu, naymue ¢ o0pa3oBanueM ocajka. Peakuuu, uaymue ¢ oOpa3oBaHHEM ra3a MM BOJBIL.
58 | JlaGopaTopHbI€e ONBITHI. 1
3aBHCUMOCTh CKOPOCTH B3aUMOJICHCTBHUS COJISIHOM KHCIOTHI C METAJUTAMHU OT MX MPHUPO/IBL.
59 | JlaGopaTopHbIE ONBITHI. 1
3aBHCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJITHOW KHCJIOTON OT €€ KOHIICHTPAIIHH.
60 | JlaGopaTopHbIE ONBITHI. 1
3aBHCHUMOCTh CKOPOCTH B3auMoJieiictus okcuaa Meau(ll) ¢ cepHoii KUCIOTO# OT TeMIepaTyphl.
CamMocTosiTe1bHast padoTa 00y4aloIHXCs:
Pemenne 3amau mo teme «OKHCIMTEIBHO — BOCCTAHOBHUTEIIBHBIC PEAKIIUUY 2
IMoaroroBka mpe3eHTaiuu 1mMo TeMe «CKOPOCTh XMMHUYECKHX Ppeakiuii» 1
IToaroroButs oKIa MO TeMe: « TUIMBI XUMUYECKUX PEaKIIAD) 1
[ToaroroBuTh pedepat mo Teme: «KIACCUPUKAINST XUMHUSCKAX PEaAKITHID» 1
Temal.7. Copep:xaHue yueOHOT0 MaTepHaJa: 18
MeTamisl i IpodeccHoHAIBLHO — OPHEHTHPOBAHHOE CO/IEPKAHUE.
HEMCTAIUIL 61 | Mertamabl. OCOOCHHOCTH CTPOCHHUS AaTOMOB M KPHCTAUIOB. 3HAHHE CBOMCTB META/LIOB IS Ciiecapeit 1
MOABMXHOTO cocTaBa. Kiaccupukanusi METaiioB MO pa3iduHbIM NpU3HaKaM. XHMHUYECKHE CBOWCTBA
METaIJIOB.
62 | DJIeKTPOXMMHUYECKHU Psii HANPSIKEHUsT METAJLIOB. MeTanioTepmusi.
63 | O0mme cmoco0bl moJiydeHuss MeTaJuioB. [loHstHe o Merawnypruu. [Tupomeramtyprusi, THAPOMETALIYPrUus U 1
anekTpoMeTatyprus. CriiaBbl YepHble U IBETHBIE.
64 | Hemeramiabl. OCOOCHHOCTH CTPOEHHS aroMoB. HeMmeraiuibl - MPOCTHIC BEIIECTBA. 3aBUCHMMOCTH CBOMCTB 1
TaJIOTEHOB. 3aBHCHMOCTh CBOMCTB TAJOTEHOB OT WX MoJokeHHs B Ilepmonnmdeckoii cucreme.
65 | OkuciauTeJbHbIE M BOCCTAHOBHMTE/IbHbIE CBOiiCTBa HeMeTa/I0B. OKHCIUTENbHbIE W BOCCTAHOBUTEIbHBIC 1
CBOMCTBA HEMETAJUIOB B 3aBUCHMOCTH OT HUX IOJOXXEHHS B PSJY DJIEKTPOOTPHLATEIbHOCTH.
66 | JlaGopaTopHbIe ONMBITHI.
3akajika v OTITYCK CTaJIH. 1
67 | JlaGopaTopHbIe ONBITHI. 1
O3HAaKOMJICHHE CO CTPYKTYpaMH Ceporo M 0eoro 4yryHa.
68 | JIaGopaTopHbIe ONBITHI. 1
Pacnio3znaBanmue pyz xxenesa.
69 IpakTHYecKoe 3aHATHE 1

HonyquI/[e, C06I/IpaHI/I€ 1 pacClio3HaBaHUC T'a30B.




70 | TlpakTHuecKoe 3aHSITHE 1
PemieHne SKCnepUMEHTATBHBIX 3alad.
71- | Kourpoasnas paGora Nel 2
72
CamocrosiTeJbHAasi padoTa 00y4arouuXcst
Pemenue 3amau mo teme «MeTambly, «Hemerammb»y 3
Brinonnenue pedepara 1o temMe «NEKTPOXUMUYECKHE TPOLIECCHD». 1
ITonroroButs noKJIaz 1Mo Teme: «MeTajlibl» 1
[ToxroToBuTh npe3eHTanuio mo reme: «lIpocTeie BemecTBay 1
Pa3nen 2
Oprannyeckas
XUMHUSA 66
Tema 2.1. OcHoBHBle | Comep:kaHue y4eOHOIr0 MaTepHuasia: 15
TIOHSATHS
OpPraHUYECKOH XUMMHU 73 IIpenmer oprannyeckoii xumuu. [IpupogHple, UCKYCCTBCHHBIE M CHHTETHYECKHE OpPraHMYECKHE BEIICCTBA. 1
U TEOpUsl CTPOCHHMS CpaBHeHHE OpPraHMYECKUX BELIECTB C HEOPraHMYECKHMHU.
opr aHH‘IeCKI:IX 74 BajeHTHOCTBb. XMMUYECKOE CTPOCHHME KaK IOPAJOK COEAUHEHHS aTOMOB B MOJIEKYJax IO BaJE€HTHOCTH. 1
COeMHEHU I
75 Teopus crpoeHHst OpraHmveckux coemHeHuii A.M.ByTiepoBa.ocHOBHbIE MOJIOXKEHHUS TEOPUU XUMHYECKOTO 1
cTpoerus. M3omepust m m3oMmepbl. XuMHYeckne (GopMynsl. XuMHUecKHe (HOpMyIsl M MOJEITH MOJICKYT B
OpPraHUYeCcKOl XUMUHU.
76 Kaaccnpukanus opranndyeckux coeanHenmii. Kiaccnpukamyst BemecTB Mo CTPOCHUIO YTIEPOTHOTO CKEJleTa 1
W HAIMYHIO (QYHKIMOHAIBHBIX Tpymm. I'omonorn m romosorus. Hauama nomenknarypsr IUPAC.,
77 Kunaccudpukanusi peaknuid B OpraHuveckoil xumuu. Peaknpm — npucoenuHeHus (THAPUPOBAHUSA, 1
TAJIOTCHUPOBAHNUS, THAPOTAIOTCHUPOBAHNS, THIPOTAINHN). .
78 Peakuuu OTIIeNJIeHusI (mermmpupoBaHus, JIETHIPOT0AJIOTEHUPOBAHUS, JIETHIIPOTAITUH ). 1
Peaknuunzamemenus. Peakuuu uzoMepusanuu
79-80 | JlaGopaTopHbI€e ONMBITHI
W3roToBneHue Mozeseii MoJIeKyJI — IpeICTaBUTENIEH Pa3IMuHbIX KIIAaCCOB OPIraHUUECKUX COCMHEHUH. 2
CamMocTosiTe1bHast padoTa 00y4al0IHXCH
Pemenne 3agau no teme: «HomeHkIaTypa OpraHM4ecKux COeIUHEHUN 2
Pemenue 3amaq o Teme: «Knaccupukanus opraHMueCKUX COCTUHEHHI 2
IMoxroroBka moxnana «IIpeaMer OpraHMYECKON XUMUK. 1
IMoaroroska pedepara no teme «HomeHKnaTypa OpraHHYECKHX COEIMHEHHI» 1
IToaroToBUTH Mpe3eHTAINIO Ha TeMy: «OpraHndyecKast XUMUsD) 1
Tema 2.2. Copep:xaHue yue0HOr0 MaTepHaJa 17
Yraesogopoasl m ux | 81-82 | Ankanbl. ATKaHbI: TOMOJIOTUYECKHH psijl, U30MEpUsl ¥ HOMEHKJIATypa ajKaHOB. XMMHUYECKHE CBOICTBa 2
TPUPOIHBIE ankaHoB (MeTaHa, dTaHa). ['opeHue, 3amelieHHe, pasjokKeHHe, AeruapupoBaHue. [I[puMeHeHUe ajnKaHOB Ha
HCTOYHHUKHU OCHOBE CBOWCTB.
83 AJIKeHbI. JTHWICH, €ro nojlydyeHue (AErHAPUPOBAHMEM JTaHa, JCMOJMMEpH3aled  MOJMITHUIICHA). 1

l'omonoruueckuit psif, u30Mepusa, HOMEHKJIATypa alKeHOB XHWMHUYECKHE CBOMCTBA 3THIJIEHA. XHUMHUYECKHE
CBOWMCTBa OSTHWJICHA: TOpPEHHME, KaueCTBEHHBIE peaknuu (obOeciBedynBaHWe OpOMHOH BOABI M TepMaHraHara




KaJ'II/Iﬂ), ruapartanus, NOJIUMCEpHU3alusl. HpI/IMeHeHI/Ie STHJICHA HA OCHOBE CBONCTB.

84 JAuennbl m kaydykd. [loHATHE O AHMEHAX Kak YIJICBOJAOPOJAaX C JBYMs JOBOWHBIMU CBs3siMH. COIpPSOKCHHBIC 1
nueHbl. XWMHUYECKHME CBOWCTBa OyraameHa-1,3 W wu3ompeHa: oOeCIBEYMBAHHE OpOMHOM BOABI U
nojauMepu3anus B Kayuyku. HarypanbHbli M CHHTETHYECKMI Kaydyku. Pe3umHa.
85 AJKUHBI. ArnieTniieH. XWUMHYECKHE CBOWCTBA aleTWJIeHa: TOopeHHe, oOecIBeYnBaHNEe OpOMHOW BOJBI, 1
MPUCOCOUHEHNE  XJIOPOBOJAOpPOAa W  ruaporamus. llpuMeHeHne  ameTWieHa Ha  OCHOBE  CBOICTB.
MesxKtaccoBasi U30MEpHsl C ajIKaJHeHaMH.
86 Apenbl. benzon. Xumuueckue CBOWcCTBa O€H30JIa: TOpEHHE, PEAKIIMH 3aMelleHus (TajoreHHepOBaHUeE, 1
HutpoBanue). [Ipumenenne OEH307a HA OCHOBE CBOWCTB.
87 IIpupoaHble HCTOYHMKH YIJ1eBOAOPOAOB. IIpupoaHeIi ra3: cocTaB, MPHUMEHEHHE B KadeCTBE TOIUIMBA. 1
88 Hedtn. CoctaB u nepepaborka nedtu. Ileperonka nebrTr. HedrenpomykTsl. 1
89-90 | JlaGopaTopHbIe ONBITHI
O3HaKOMIICHHE ¢ KOJUIEKIIHEH 00pa3iioB HEPTH U IPOAYKTOB €€ IMepepadOTKH. 2
91-92 | JlaGopaTopHbI€e ONBITHI 2
O3HaKOMJICHHE C KOJUICKITHEeH KaydyKOB U 00pa3aMy W3JIeNnil U3 Pe3UHBI.
CamocrosiTesibHAsE pa60oTa 00yYAIOIIUXCS:
[ToaroroBka pedepara o Teme «YTIEBOAOPOIBD». 1
Pewenne 3anay no teme: « AJKaHbD, «AJKEHBD», « AJTKUHBD». 3
[ToxroToBuTh Npe3eHTaIUIO Mo TeMe: «IIpupoaHbIE HCTOYHUKH YTIICBOIOPOJIOB 1
Tema 2.3 Conep:xxanue y4eOHOr0 MaTepHaJia: 16
Kucnoponconepxarn 93 Couprel [lonydenue 3TaHona OpOKEHHEM TIIOKO3BI M THAPOTAIMCH 3TWiICHA. [ MOpoKCHIIbHAS Tpymma Kak 1
€ OpraHuyYecKue ¢dyakunonanbHas. [loHSITHE O MpeneNbHBIX ONHOATOMHBIX CHUpPTaX. XMMHUYECKHE CBOMCTBA 3TaHOIA.
COEIMHEHUS B3aumopelicTBie ¢ HaTpueM, OOpa30BaHME IMPOCTHIX M CIOXKHBIX I(UPOB, OKHCICHHUE B AJbJCTHI.
IIpuMeHeHHe 3TaHOJA Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro IMOCICACTBUS W NpenynpexiacHue. [ nmunepuH
KaK TPEJCTaBUTEIIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakivs HA MHOTOATOMHBIC CIHPTHL.
Ilpumenenue raunepuHa.
94 ®enou. Ousnyeckue W XUMHYECKHE CBOMcTBa (eHosa. B3anMHOe BIMSHHE aTOMOB B MoJieKyse (eHoa: 1
B3aMMOJICHCTBUE C THUIAPOKCHIOM HATpus W a30THOHM kuciotod. [IpumeHeHwme ¢eHola Ha OCHOBE CBOWCTB
95 Aabaeruapl. [TonsTue 06 anpaeruaax. ANbIeruiHas rpymmna Kak GyHKIIHoHaIbHas. DopManbaerua U ero 1
CBOWCTBA: OKHCIIEHUE B COOTBETCTBYIOIIYIO KHCIOTY,BOCCTAHOBICHNE B COOTBETCTBYIOMH criupT. [lomyueHne
ANBJETHIOB OKHCICEHHEM COOTBETCTBYIOIINX CUPTOB. [IpnMenenne popmanpaernaa Ha OCHOBE €T0 CBOWCTB.
96 KapG6onoBbie kucaorthl. [Torsrre o kapOOHOBBIX KucaoTax. KapOokcuiibHas Tpymma Kak (GyHKITHOHATIbHAS. 1
T'oMomnormaeckuit psix npeaeabHBIX 0OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [TomydeHrne kapOOHOBBIX KHCIOT
OKHCIICHHEM aJIbJICTHIOB. X UMHUECKUE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBONCTBA C MHHEPAIbHBIMH
KHCJIOTaMU ¥ peakius dtepudukanuu. [IpuMeHeHne yKCyCHON KUCIOThI HA OCHOBE CBOMCTB. BEICITNe ®UpHBIE
KHCJIOTHI Ha IPUMEPE NaJIbMUTUHOBOMN M CTCAPHHOBOM.
97 Caoxuble 3¢upbl M Kupbl. [losydenue cioxHBIX 3QHUPOB peakuueil srepudukanuu. CroxHble 3QUPHI B 1
npupoje, ux 3HaycHue. [IpuMeHEHHE CIIOKHBIX 3(QHPOB Ha OCHOBE CBOMCTB. JKUpPBI Kak CIOXKHBIC 3(UPEL
Knaccudukanus sxupoB. XuMUYeCKHe CBOWCTBA XUPOB: THAPOIIH3 U FHIPUPOBAHUC KUIKHUX JKUAPOB. [I[puMeHeHue
>KUPOB Ha OCHOBE CBOMCTB.MbLIa.
98 YraeBoabl. YriieBoapl, UX Kiaccudukanus: MoHocaxapuzasl (TJIIOK03a, (pyKTo3a), Aucaxapuipl (caxaposa) H 1

nosicaxapuapl (Kpaxmaa W Ieurono3a). [mroko3a. [roko3a — BeIecTBO C JBOWCTBEHHOW (QyHKImen —




aJbJETUAOCIUPT. XMUMUUYECKUE CBOICTBA TIIOKO3bl: OKUCJICHHE B TJIOKOHOBYIO KHCIOTY, BOCCTaHOBJICHHE B
copbur, ciuproBoe Opoxkenue. [IpuMeHeHHE TII0K03bI HA OCHOBE CBOMCTB.

3HadyeHNE YTIIEBOIOB B KUBOW MPUPOJE M KU3HU YeoBeKa. [[oHATHE 0 peaknusx MONNKOHICHCANT U THIPOIIH3a
Ha MpUMepe B3aUMOTIPEBPAILIEHUI: TII0K03a —> MOJIMCAXapU.

99 | JlaGopaTopHbIe ONBITHI
PacTBopeHue rimieprHa B Boje U B3aumoeictaue ¢ ruapokcuaom meau(ll). 1
100- | JIaGopaTopHbIe ONBITHI 2
101 | CgoiicTBa YKCYCHOW KHCIIOTHI, OOIIHME CO CBOMCTBAMH MHHEPAILHBIX KHCIIOT.
102 | JIaGopaTopHbIe ONBITHI 1
B3anmonelicTBre TII0KO3HI M caxaposbl ¢ ruapokcuaoM mean (I1). KadecTBeHHas peakius Ha Kpaxmall.
CamocTosiTe1bHasi padoTa 00y4YarouXcs:
Pemenue 3amau mo teme: «CUPTH), «ANBICTUIB B KETOHBD», «KapOOHOBBIC KHCIOTHI» 3
IoxroroBka mpeseHTanuu <« Kupbi» 1
[oaroToBUTH MOKIAA: «YTJICBOIBD) 1
[Moarorosutsk pedepat no Teme: «Iloab3a u Bpen ynoTpeOIeHus STUIOBOTO CIIHPTay 1
Tema 2.4 Conep:xanue y4eOHOr0 MaTepHaJia: 18
AzoToconepkalue 103 Amunsl. [lonarue o6 amuHax. Anndarnyeckue aMUHBL, UX KiaccuuKaluus ¥ HOMEHKJIATypa. AHMIMH, Kak 1
OpTraHNYecKHe opranmdeckoe ocHoBaHue. [lomydenne anmimHa n3 HUTpoOeH3ona.llpuMeHeHne aHUIIIHA Ha OCHOBE CBOMCTB.
COCINHCHMUS. 104 AMMHOKHUCIOTBI. AMHHOKHCIOTHI Kak amQoTepHble IU(PYHKINOHATIHHBIE OPTraHMYCCKHE COCHMHEHUS. 1
IMosmumepsr. XUMHYECKHe CBOMCTBA aMUHOKHCIOT: B3aWMOJICHCTBHE CO IIENOYaMH, KHUCIOTaMH W IPYT C OPYroM (peakiws
noJuKoHAeHcarwn). [lenTuHas cBa3b U nonunenTHasl. [IpuMeHeHe aMIHOKHCIIOT Ha OCHOBE CBOHCTB.
105- | Beaxkwu.IlepBuuHasi, BTOpHYHAs, TPETHYHAS CTPYKTYpPHl OEIKOB. XHMHYCCKHE CBOWCTBA OCJIKOB: TOpPEHHE, 2
106 | menaTyparys, TUAPOJIN3, LIBETHBIC peakiuuu. buonornyeckre GyHKIMU OCIKOB.
IpodeccuoHaNBEHO — OPMEHTHPOBAHHOE COlEPKAHNE.
107- | HMoaumepsnl. benku u monmcaxapuasl Kak Ouomoaumepsl.IliacTMacenl. IlonydeHne MOJUMEPOB peakiuei 2
108 MOJIMMEPHU3alMd ¥ TOJHKOHJICHCAINH. TepMOIUIaCTHYHBIE W TEPMOPEAaKTUBHBIE IUTacTMacchl. [IpencraBurenn
wiactmace. [IpuMeHeHne MoJIMMEpPHBIX MaTEpPHAJIOB Ha ITOJIBH)KHOM COCTABE JKEJIE3HBIX JOPOT.
109 | BosokHa, ux kaaccupukamnus. [lonyucnne BookoH. OTAEIbHBIC MPEICTABUTEIN XUMUYECKAX BOJIOKOH. 1
110 | JlaGopaTopHbIe ONBITHI.
PactBopenue GenkoB B Boge. OOHapyxeHHe OSIIKOB B MOJIOKE U B MSICHOM OyJIbOHE. 1
Jenarypaius pactBopa Oelika KypUHOTO siIa CHUPTOM, PACTBOPAMH COJICH TSKEIJIBIX METAJLIOB U MPH
HArpeBaHUU.
111 IIpakTHyeckoe 3aHsATHE:
Pemenue skcriepruMEHTaNbHBIX 33729 Ha WACHTU(PHUKAIIMIO OPTaHUYECKUX COCTUHCHU. 1
112 IIpakTHyeckoe 3aHsATHE: 1
PacrniozHaBaHue 1m1acTMacc M BOJOKOH.
113- | Jiuddepenunposannblii 3auer 2
114
CaMocTosiTe1bHast padoTa 00y4aroIHuXCs:
Pewenue 3anay no teme « AMUHBIY, K AMUHOKHUCIIOTB», «bemku» 3
[MoaroroBuTsk pedepar o Teme: «A30TOCOACPIKAIINE COCTUHCHHUS 1

HO,HI‘OTOBKa J0KJ1aga 1o T€McC «AMHHOKHUCIIOTBI.




HO,HFOTOBI/ITI) MPE3CHTALUIO 110 TEME!: «benkmy
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3. YCJIOBUSA PEAJIM3ALNNU ITPOTI'PAMMBbI AU CHUTIJIMHBI
3.1. MatepuaibHO-TEXHHYECKOE O0ecreyeHne
Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMMYUS Y4eOHOro Kabunera « XUMUN».
B COCTaB y4eOHO-METOJMUECKOTO U MaTepHaIbHO-TEXHUYECKOTO
OCHAIIIEHUS KaOWHEeTa XMMUHU BXOJAT:
- pabodee MECTO Mperno1aBaTes;
- TIOCaJOYHbIE MECTA IO KOJIMYECTBY 00yUarOIINXCS;
- UTHTEPAKTUBHBIN KOMIIJICKC.
- IPOEKTOP;
- KOMIIBIOTEP C JIMLIEH3UOHHBIM ITPOrPAaMMHBIM 00ECTICYCHHEM;
- HaTypaibHble 00BEKTHI, MOAEIH, TPUOOPHI M HAOOPHI ISl TOCTAHOBKHU
JIEMOHCTPAIIMOHHOTO M YUEHHUECKOTO SKCIICPUMEHTA;
- IeYaTHBIE M SKPAHHO-3BYKOBBIE CPEICTBA OOYUEHMUS;
- Cpe/ICTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHIA;
- PEaKTHUBHI;
- BCIIOMOTaTeNIbHOE 000py10BaHNE U HHCTPYKIIUH;
- OubnMoTeuHsbIit HoH.

3.2. UudopmanuonHoe odecrniedeHne 00y4eHus

IlepeyeHb y4eOHBIX M3TaAHUI

OcHOBHBIE HICTOYHUKH:

1. Tabpuensa O.C. Xumusa i npodeccuid W CHEUATBHOCTEH TEXHUYECKOTO MPOQuIs;
«Axanemus», 2018r.

JonosHuTE/IbHbIE HCTOYHUKHU:

1.I'abpuensu 0O.C. Xumus TUISL IIpenoaBaTeis: y4eOHO-METOJMUECKOe
nocobue / O.C. I'abpuensn, I'.I". JIpicora. - M.: 2014

2. T'abpuensa O.C. Xumusa ang mnpodeccuii W CHEUUMAIBHOCTEH  TEXHUYECKOTO
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIIUITJIMHBbI
KoHTpoJib M 0LeHKA pe3yJIbTaTOB OCBOCHUS IUCHUIUIMHBI OCYILECTBIISAETCS PENOIaBaTEIEM B
npoliecce MPOBEACHHS MTPAKTUYECKUX 3aHATHIA U KOHTPOJIbHBIX paboT, TECTUPOBAHMS, a TAKKE

BBITIOJTHEHHS O0YYaIOIIMMCST MHIUBUTYAIbHBIX 3aJaHUI, UCCIICIOBAHUM.

Conepxanue
00yueHUst

PesynbTaTel 00y4deHus (Ha ypoBHE yUeOHBIX
JICCTBHI)

DOopMBI U METOIBI KOHTPOJIS U
OLIEHKH PE3yJIbTATOB
00yueHus

Bakueiimue
XHUMHYECKHE
MOHATHS

OmnpeneneHnue W yMEHHUE ONEPUPOBATH CIIETYIOLIMMHU
XMMHUYECKHMHU TOHATHSAMHU: BEIIECTBO, XMMHUYECKHH
9JIEMEHT, aTOM, MOJIEKYJa, OTHOCHTENbHbIE aTOMHas
Y MOJIEKYJISIpHAsl Macchl, MOH, aJUIOTPOIHSI, U30TOIIH,
XMMHUYECKass  CBS3b,  DJIEKTPOOTPHLATENHHOCTD,
BaJICHTHOCTH, CTEIICHb OKHCIICHHS, MOJb, MOJISpHAs
Macca, MOJISIPHBIH 00BEM Ta3000pa3HBIX BEIIECTB,
BEIECTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHUS, PaCTBOPHI, SJIEKTPOIUT
" HEJICKTPOJINT,
UIEKTPOJIUTHYECKAsT JUCCOLMANS, OKHCIHUTENb |
BOCCTAaHOBUTENb, OKHUCIEHHE U BOCCTAaHOBJCHHUE,
TeryIoBoH 3(p(eKT peakuuu, CKOPOCTh XUMUYECKOU
peakuuu, — KaTajiu3, XHMHYECKOe  paBHOBECHE,
YIJIEpONHBIN  cKeJeT, (YHKIHMOHANbHAs TIpyIIa,
M30MEpUsi, TOMOJIOTHSL.

OneHka 3aBEI
3a7laHuH,

TCCTOBBIX
BBITIOJTHCHHUC
MPAKTUYCCKUX SaZ[aHHﬁ,
KOHTPOJIbHBIX pa60T,
CaMOCTOATCIIbHBIX pa60T.

OcHOBHBIE
3aKOHBI XUMHH

DopmMyTUPOBKa 3aKOHOB COXPAHEHUS MAacChl BEIIECTB
1 TIOCTOSTHCTBA COCTaBa BEIIECTB;

YcraHoBlieHHE TPUYMHHO-CIICICTBEHHON CBSI3U
MEXKIY COAEPKAaHUEM ITHX 3aKOHOB U HAITMCAHHUEM
XUMHYECKUX (GOPMYI U YpaBHEHHUH. Y CTaHOBICHHE
SBOJTFOIIMOHHON CYIIHOCTH MEHJIEICEBCKON U
COBPEMEHHOI

(hopMyIHpPOBOK TIeprOIIUecKOro 3akoHa J. 1.
MenneneeBa. O0bsicCHEHHE (HUIUIECKOTO CMBICTA
CHMBOJINKHI

MIEPUOTUICCKON TAOIHUIIBI XUMHICCKIX 3JICMEHTOB
J.1. MenzneneeBa (HOMEpOB 3JI€MEHTa, IEPHOIA,
TPYIIIBI) M YCTAaHOBJICHHE MPUYNHHO-CIICACTBCHHOM
CBSI3M MEXKJy CTPOEHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB

3JIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B
Meproax U rpymnmnax. XapakTepucTuKa dJIEMEHTOB
MaJIbIX U OOJBIINX TIEPUOIOB

10 UX MOJIOKEHUIO B epuoandeckoi cucreme .M.

Menneneena.

O11eHKa 3aBbl TECTOBBIX
3aJIaHWUH, BEITIOJTHCHHUE
MPaKTUUECKUX 3aJaHul,
KOHTPOJBHBIX pabdoT,

CaMOCTOATCIIBHBIX pa60T.

OcHOBHEBIE
TEOPUH XMUMUHU

YcTaHOBIICHHE 3aBUCUMOCTH CBOMCTB XUMHUYCCKUX
BELIECTB OT CTPOCHHUS

aATOMOB 00pa3yIONINX HX XUMHUCCKUX

3JIEMEHTOB. XapaKTepUCTHUKA BaXKHEUIITUX TUIIOB
XAMHUYECKUX CBSI3€W U OTHOCHUTEIIBHOCTD 3TOM
THIIOJIOTHH.

OOBsICHEHHE 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX

Or1ieHKa 3aBBI TECTOBBIX
3aJIaHul, BRITIOJTHCHUE
MPAKTUICCKUX 3aIaHUA,
KOHTPOJBHBIX pabdoT,

CaMOCTOATENBHBIX PadoT.




coCTaBa M CTPOCHUS

KPHUCTaJNIMYECKUX pemeTok. DopMyarpoBKa
OCHOBHBIX IIOJIOXKEHHUI TEOPUU

SNEKTPOIUTHYECKON TUCCOLMALUY U XaPAKTEPUCTUKA
B CBETE 3TOH TEOPUU

CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
coeqrHeHu. @OpMyIUPOBKAa OCHOBHBIX MOJIOKEHUH
TEOPUH XUMHUUYECKOTO CTPOEHUSI OPraHMUYECKUX
COEIMHEHNUN U

XapaKTepU30BaTh B CBETE ATOH TEOPHH CBOWCTBA
OCHOBHBIX

KJIaCCOB OPraHNYCCKUX COCTMHEHHM.

Bakueiimue
BEILECTBA U
MaTepHuaIbl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB,
MOJyYCHHSI U TPUMEHEHHS BaKHEHITNX METayuioB (
1A m II A rpynm anoMuHHS, >Keie3a, a B
€CTECTBEHHO-HAyYHOM TIpoduie U HEKOTOPHIX &-
JJIEMEHTOB) M UX COCAMHCHUI.

XapaKkTepuCcTUKa COCTaBa, CTPOCHUS, CBOMCTB,
MOJYYCHUSI W MPUMEHEHHS BaXHEUIIMX HEMETAJUIOB
(VIIT A, VIIA, IIA rpymm, a Taxke azora u ¢pocdopa,
yriaepoaa u
KPEMHUS, BOJOPOA) M UX COCTUHCHUI.
XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOMCTB,
MOJYYCHUS W MPUMCHCHHS BAKHEHIIHMX KJIACCOB
YTIEBOZAOPOIOB
(ankaHoB, [MKJI0AJIKaHOB, aJIKCHOB,
aJKWHOB, apeHoOB) M WX HamOojee 3HAYUMBIX B
HAPOIHOXO3SIMCTBEHHOM ILJIAHE MPECTABUTEIICH.

B aHanormyHOM KIIOYE JaBaTh XapaKTCPUCTHKY
BaKHEHIINX

MPEICTABUTENICH JAPYIMX KJIACCOB OPTraHMYCCKHX
COCJIMHCHUI: METAHONI W ATAHOJ, CJIOXKHBIC 3(HPHI,
JKHUPBI,

MBbLIa, albAeTHABl (popMaIbIeru] U aneTaibIerul),
KETOHBI (ameToH), KapOOHOBBIE KHUCIOTH (YKCyCHas
KHCJIOTA, IS €CTECTBEHHO-HAYYHOTO npod s
IIpeJICTaBUTeNICH

JIPYTUX KJIACCOB KHCIIOT), MOHOCAaXapHIbl (TIIIOK03a),
Jucaxapuabl (caxaposa), mojaucaxapuasl (Kpaxmana u
[Ee/UTI0NI03a), aHWIMH, AaMHHOKHCIOTBHI,  OeKwu,
HCKYCCTBEHHBIC U CHHTETUYCCKUC BOJIOKHA, KAyUyKH,

miacTMaccChl.

Ornenka 3aBBI TECTOBBIX

3aJIaHNH, BBITIOJTHCHHE
MPAKTUYECKUX 3aJIaHAM,
KOHTPOJIBHBIX pabor,

CaMOCTOATCIIbHBIX pa60T.

XHAMUYECKHI
SI3BIK U
CHMBOJIHKA

Hcnons3oBanne B y4yeOHOW M IpodeccCHOHaNbHON
JESITeIbHOCTH XUMUUECKUX TEPMUHOB U CUMBOJIUKU.
ITepeuncnenue

N3Yy4YCHHBIX BCLICCTB 1o

OHGHKa 3aBbl TCCTOBBIX

3aﬂaHHI>i, BBITIOJTHCHHUC

MPAKTUYCCKUX SaﬂaHHﬁ,




TPUBHAIIBHOU WIn
MEXIYHApOJHOW  HOMEHKJIATYype H  OTpa)keHHE
cocTaBa 9TUX

COCIMHEHUH C TIOMOIIBIO XHMHYECKHX (HOPMYII.
OTpaxeHHe XUMHUECKUX IPOLECCOB C MOMOIIBIO

YPaBHEHUM XUMUYECKUX PEAKIIUH.

KOHTPOJIBHBIX pabor,

CaMOCTOSTENBHBIX PadoT.

Xumurdeckne OObsicHEeHHEe CYLNIHOCTM XHMHYECKMX mporeccoB. | OneHka  3aBbl  TECTOBBIX
peaxuu
Knaccudukarus XUMHYCCKHX  PEaKIuu o | 3aJIaHuiA, BEITIOTHEHUE
Pa3THYHBIM MPAKTHICCKIX 3alaHui,
MpHU3HAKAM: YHCIYy © COCTaBy TMPOAYKTOB W | KOHTPOJIBHBIX pabor,
peareHToB, TEIUIOBOMY J(PQEKTy, HAIPaBICHHUIO, | CAMOCTOSATECIBHBIX PaboT.
(haze, HATMYMIO KaTaIM3aTopa, M3MEHEHHUIO CTEIICHEH
OKHCJICHHS 3JIEMEHTOB, O0Opa3yoNINX BeIIeCTBa.
VYcraHoBIEeHHE MPU3HAKOB OOINEr0 M Pa3MuyHOTO B
TUMOJIOTUA  peakuud Il  HEOPraHUYecKou |
OpraHu4yecKou XAMUH.
Knaccudukanus  BemecTB M MPOIECCOB C TOUYKH
3peHHS OKHUCJICHUSI-BOCCTAHOBIICHHSI.
CocraBieHnue ypaBHEHUH
peaKIuii ¢ MOMOIIBI0 METO/Ia SJICKTPOHHOTO OalaHca.
OOBsCHCHHE 3aBHCHMOCTH CKOPOCTH XHUMHYECKON
PEaKIMy U TOJO0XKEHUS XUMUYECKOTO PAaBHOBECHUS OT
pa3nuyHbIX (HAaKTOPOB.
Xumnieckuit BhINONHEHNE XMMHYECKOTO SKCIIEPUMEHTA B MoiaHOM | OLeHKa  3aBbI  TECTOBBIX
9KCIIEPUMEHT
COOTBETCTBUH c NpaBWIaMH | 3aaHUM, BBITIOTHEHUE
6e3omacHocTu. Habmoaenune, (ukcupoBaHue U | MPaKTHIECKHUX 3a/IaHuH,
OTICaHWe pe3yIbTaTOB | KOHTPOJIBHBIX pabor,
MPOBEJCHHOI0 SKCIIEPUMEHTA. CaMOCTOSATENIFHBIX PadoT.
Xumirieckad IIpoBenenue CaMOCTOSTEILHOTO moucka | OleHKa  3aBBl  TECTOBBIX
nHpOpMaIUs
XUMHYCCKOH  HWHPOpPMAMUM C  KCIOJNB30BAaHHEM | 3aIaHUM, BEITIOTHEHUE
Pa3IWYHBIX ~ HWCTOYHHKOB  (HAYYHO-TIOMYJISAPHBIX | MPaKTHYCCKUX 3alaHui,
W3IAHUH, KOMIIBIOTEPHBIX 0a3 | KOHTPOIBLHBIX pabor,

JTAaHHBIX, pecypcoB MHTepHETA);
UCIIONIb30BAaHHE KOMIIBIOTEPHBIX TEXHOJOTHH st
00paboTKN W Tepenayu XUMHIECKOH WHPOpMaIuu U

ee MPEeCTABICHNS B PA3IMIHBIX POpMax.

CaMOCTOSATENBHBIX PadoT.

Pacuyetsl mo
XUMHUYECKUM
dbopmynam u
YpaBHEHHSIM

YcranaBnmBaHue 3aBUCUMOCTH MEXy KaueCTBEHHOM
u

KOJTMYECTBEHHOW CTOPOHAMH XHUMHYECKHX OOBEKTOB
u MIPOIIECCOB.
Pemienne  pacueTHbIX

3ama4 o XUMHUYCCKUM

(dhopmyiaM 1 ypaBHEHHUSIM.

OrneHka 3aBbI TECTOBBIX
3aJIaHNH, BBITIOJTHCHHC
MPaKTUYECKUX 3aJIaHNM,
KOHTPOJIBHBIX pabor,

CaMOCTOSATENBHBIX PadoT.

[poduinbHoe u
podhecCHOHATLHO

OO0bsICHEHHE XUMHYECKHX SBJICHHUH, MPOUCXOAIINX B

Ornenka 3aBBI TECTOBBIX




3HAYUMOE
coleprKaHue

npupo/e, ObITY U Ha MIPOM3BOICTBE.

Omnpenenenne BO3MOXKHOCTH MPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSIX.
CoOnrofieHue TPaBMII  JKOJOTUYCCKH TPAMOTHOTO
MOBE/ICHUS B OKpYXKalolleil cpeze.

OneHka  BIMSHUS ~ XMUMHYECKOTO  3arps3HEHUS
OKpYXXAalomie cpenpl Ha OpPraHu3M 4YellOBeKa |
JpyTue JKUBBIC OpTaHU3MBL.

CoOmoienne mpaBuil  OE30MacHOTO OOpaIeHusT ¢

TOPIOYHMHU " TOKCUYHBIMHU BEILIECTBAMH,
1a60pPaTOPHBIM

000pyIOBaHUEM. [IpuroroBieHne pacTBopoB
3aJJaHHOI KOHLIEHTPAI[HH B ObITy

1 Ha TIPOM3BOJICTBE.
Kputnueckoe OLICHUBAaHUE JIOCTOBEPHOCTH
XHUMHYECKOH

I/IH(i)OpMaIII/II/I, HOCTyHaIOHIeﬁ 13 pa3HbIX UCTOYHUKOB.

3aJIaHNH, BBITIOJTHCHHE
MPaKTUYECKUX 3aJIaHNM,
KOHTPOJbHBIX pabor,

CaMOCTOATCIIbHBIX pa60T.
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