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1 OBIIASI XAPAKTEPUCTHUKA PABOYEl NPOIPAMMbBI  YYEBHOWM
JACIHATITAHBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PaGouast mporpamma y4eOHON IMCHMIUIMHBI «XHMHS» SBISETCS YacTbiO 00pa30BaTEIbHOM
nporpammbl  CITO — mporpamMmbl MOATOTOBKH CIHEIMAIMCTOB CPEIHEr0 3BEHA IO CICHUAILHOCTH
cpenHero Mpo(eCCHOHAILHOTO O00pa30BaHUS TEXHOJOTMYECKOro mnpoduis npodecCHOHaIbHOTO
oOpa3oBaHUs.

Pabouast mporpaMma cocTtaBiieHa JJIsl OYHON (POPMBI O0YUCHHUSL.

1.2 MecTto AMCHMILIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH CHENMAJHMCTOB CpeAHero
3BeHa

VYuyebHasg aucuuIuiMHa «XUMHS» OTHOCUTCS K 00Ieo0pa3oBaTeNbHOMY LUKIY [POrpaMMbl
MOJTOTOBKH CIICIUATIMCTOB CPEIHEr0 3BEHa M OTHOCHTCS K mpeamerHou obmactu ®PI'OC cpemnero
ob1iero oopazoBanus «EcTecTBEeHHbIE HAYKN».

YpoBeHb 0CBOCHHUS Y4€OHON TUCHUIUTMHBEI B cooTBeTcTBUHM ¢ PI'OC cpennero obmiero odpa3zoBanus
0a30BbI.

Pabowas mporpamma y4eOHOW TUCHMIUIMHBI «XUMHS» HMMEET MEKIPEAMETHYIO CBS3b C
o011eo0pa3oBaTesIbHBIMU y4eOHBIMU AucHUIInHaMu Pusuka, ActpoHoMusi, MaTemMaTuka.

3HaHUS U YMEHUS, TIOJY4YeHHBIE 0OYyJalOUIMMHCS TPH OCBOCHHU 00IIe00pa3oBaTenbHON ydeOHOU
JUCLUIUIMHBl «XHUMUS», YIIYOJSIOTCS U PACHIMPSIOTCS B IPOLECCE M3YyYEHMs] Y4eOHBIX IUCLUIUINH
IIPOrpaMMbl HOJFOTOBKU CHEIMAIMCTOB CpeIHero 3BEHA €CTECTBEHHOHAy4YHOT'0 U
o01enpodeCCHOHAIBHOTO IIUKJIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS I CUHIIJIMHBI:
OcBoenue coaepkaHus y4yeOHOM JUCHMIUIMHBI  «XUMHS»  00ECIEUYMBAET  JOCTHXKECHUE
00yUaloIUMUCS CIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHBIE Pe3yabTAThI

C(bOpMI/IpOBaHHOCTI) OCHOB CaMOpPa3BUTUA 1 CAMOBOCIIUTAaHUA B COOTBETCTBUHU C O6HI€'—ICJ'IOBG‘-ICCKI/IMI/I
JIPS [EHHOCTSIMU | HjeallaMi IPaKIaHCKOTO 00IIEeCTBA; TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITETTHHOM,
TBOPYECKON M OTBETCTBEHHOMU JIESITEIbHOCTH;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CAaMOOOPa30BaHHUIO, Ha MMPOTSHKCHUN BCEH
JIP9 JKU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCTICIITHOM
npohecCHOHANBHON 1 OOIIIECTBEHHON NI TENLHOCTH;

C(bOpMI/IpOBaHHOCTI) OKOJIOTUYCCKOI'O MBIIIIJICHUS, IIOHMMaHUs BIIMAHUSA COLIHMAJIbBHO-ODKOHOMHWYCCKHUX
JIP14 | mporieccoB Ha COCTOSTHUE MPUPOTHOMN U COIUATBHON CPeIbl; IPHOOPETEHHE OTIBITA IKOJIOTO-
HaIpaBJICHHOU JESATENbHOCTH;

MeTaHpeI[MeTHBIe PE3YyIbTATHI

TOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENIbHON  HH(OPMAIMOHHO-TIO3HABATEIHHOM
NESITCIIbHOCTH, BJIAJICHHE HABBIKAMH ITOJYYCHHS HEOOXOAMMOW HMH(OpMANUU W3 ClloBapei
MP4 | pa3HBIX THWIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX WH(MOpMAIUH,
KPUTHYECKH OIICHUBATh M WHTEPIPETHPOBATH MH(DOPMAIHIO, TIOTYyYaeMYI0 U3 Pa3IMYHBIX
HUCTOYHHKOB;

YMEHHE HCIOJIb30BaTh CpPeACTBAa MH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHMA
(manee - UKT) B pernieHnr KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 33/1a4 C
coOmoieHneM  TpeOOBaHWM  DPrOHOMHUKHM,  TEXHUKH  O€30MaCHOCTH,  THTHEHHI,
pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM MH(DOPMAIIMOHHON O€30MacHOCTH;

MP5

IIpenMeTHBIE pe3yabTATHI

c(hOpMUPOBAHHOCTh TPEACTABICHHH O MECT€ XMMHU B COBPEMEHHOW HAyYHOH KapTHHE
[IP1 | Mupa; MOHUMaHWE POIM XUMUU B (QOPMHUPOBAHUHU KpPYyrozopa U (PYHKIHOHATHHON
rpaMOTHOCTH YE€JIOBEKA JJIsl pEIICHUs] MPAKTUYECKUX 3a]1ay;
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[IP? | BIaJAcHHE OCHOBONOJATAOIMMU XHMHUYECKUMHU MOHATUSIMH, TEOPUSAMH, 3aKOHaAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMHUHOJIOTHEH U CUMBOJIMKOM;
BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOrO TIO3HAHUS, MCIOJIb3YyEeMbIMU B XHUMHUH:

pP3 HaOJIO/IeHUe, ONKCAaHHWe, HU3MEPEHHE, SKCIIEPUMEHT; yMeHHe oOpaldaThiBaTh, OOBACHATH
pe3yNbTaThl IMPOBEACHHBIX OIBITOB M JIeJaTh BBIBOJBI, TOTOBHOCTH U CIIOCOOHOCTH
MPUMEHSTh METO/Ibl IO3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a/1ay;

P4 c(OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHbIE OLIEHKU W MPOBOAMUTH PACUEThl IO
XUMHUYECKUM (DOpMyiaM U ypaBHEHUSIM;

1IPS | pnanenue npaBuiaMu TEXHUKHM O€30ITACHOCTH TPH MCIIOIB30BAHMH XMMHUYECKHUX BEIECCTR;

IP6 c(OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOLIEHUI0 K XMMHUYECKOH uHpopMaiuu,

HOquaeMOfI N3 pasHbIX HCTOYHHKOB.




2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUILIUHBI

2.1 Temaruuyeckuii JIax

Y4yeOHast Harpy3ka
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JIP5, JIPY, JIP14,
Pa3znen 1 O6masi u HeopraHuveckast 40 30 5 4 MP4, MPS5, IIP1,
XUMUSA P2, IIP3, IIP4,
IIP5, IT1P6
JIP5, JIP9, MPS5,
Bgenenue 1 1 Hp4’ ’
JIPS5, JIP9, MP4,
Tema 1.1 OcHOBHBIE IOHATHS U 3aKOHBI 5 3 9 MP3. [IP1. ITP2,
XUMHUHN IIP3, I[1PA, IIP1
Tema 1.2. Ilepuoandeckuii 3aK0H U JIPS, JIPY, JIP14,
MP4, MP5, IIP1,
nepuoanueckas cucrema J[.M.Menneneena. 4 2 2 11P3. IIP4. TIPS
Ctpoenue aToma 1P6 7 7
JIP5, JIP9, JIPl4,
Tema 1.3.Ctpoenue BemniecTBa. XUMHUYECKast 5 2 MP4, MPS5, IIPI,
CBA3b. IIpP2, [IIP3, IIP4,
I1IP5, IIP6
JIPS5, JIP14, MP4,
Tema 1.4Bona. PacTBopsl. 6 6 MPs. 1Pl IIP2,
DNIEeKTPOUTHYECKAs TUCCOLIUAIIHS 1IP3. IIP5. IIP6
JIPY9, JIP14, MP4,
Tema 1.5 KJVIaCCI/I(I)I/IKaUuI/I;I HEOPraHUYECKUX 8 6 2 MP3. [IPL. IIP3,
COCJTMHEHHI U UX CBOHCTBA [1P4. IIP5
JIPS, JIP9, MP4,
Tema 1.6XuMuueckne peakiuu 8 4 2 2 MPs, IIP1, ITP3,
11P4, IIP5
JIP5, JIP9, MP4,
MP IIP1, [IIP2
Tema 1.7MeTayiibl 1 HEMETAIUTBI 6 6 HP35’ ’ ’
I1IP4, IIP5, IIP6
JIPS, JIPY, JIP14,
MP4,
Pa3nen 2 Oprannyeckasi XuMust 36 34 2 MP5, IIP1, IIP2,
1IP3,
IIP4, I1P5, ITP6
Tema 2.1 OcHOBHBIE IOHATHS OPTAaHHYECKOMN PS5, JIP9, - JIP14,
MP4, MPS5, IIPI,
XUMHH U TEOPUSI CTPOSHUSI OPTaHUYECKHUX 2 2 Py IIP3. IIP4
COC,Z[I/IHCHI/Iﬁ HP5: T1P6 ’ ’
JIP5, JIP9, JIPIl4,
Tema 2.2 YTneBo10poabl U KX IPUPOTHBIC 14 14 MP4, IIPI1, IIP2,
NCTOYHUKH IIP3, [IIP4, IIPS,
I1P6
Tewma 2.3 Kucnopocoaepsxaiue JIPS, JIP9, JIPI4,
: POACOACPaLl 10 10 MP4, MPS, IIP2,
OpraHn4€CKueC BEIICCTBA IIP3, [IP4, [P35,




11P6

JIP5, JIP9, JIPI4,

Tema 2.4 AzoTcoaepikaniyie OpraHu4IeCcKue 12 10 MP4, MP5, IIPI,

coeauHenus. [lonumepsi. I1p2, 1IP3, IIP4,
1IP5, IIP6

Bcero 78 66




2.2 Conepxanue y4eOHOMH TUCHUTLIAHBI

BBEJEHUE
BxonHoi#t koHTposib. UHCTPYKTUBHBIA 0030p coaepkaHUs YUEOHOW NUCHMIUIMHBI U 3HAKOMCTBO
00y4aroImuxcst ¢ OCHOBHBIMU YCJIOBUSIMHU M TPEOOBAHUSMH K OCBOCHHUIO IIPOTPAMMBI.
Buabl yueOHo# 1eATeJIbHOCTH
yMCHI/Ie ITIOCTaAaHOBKH I_[Cﬂeﬁ ACATCIIBHOCTU, HJ'IaHI/IpOBaHI/ISI CO6CTBCHHOI>1 HNCATCIIBHOCTU JJIA
JIOCTHKCHUSI TIOCTaBJICHHBIX IIEJIe, NPEIBUIICHUS BO3MOXKHBIX PE3YJbTATOB ITHUX JCHCTBUH,
OpFaHI/IBaI_II/II/I CaMOKOHTpOJISI " OILICHKU HOJIyLICHHBIX pe3y.HBTaTOB.

Pa3znesn 1 OBIIASA U HEOPTAHUYECKAS XUMUSA

Tema 1.1 OcHOBHBbIE OHSITHS U 3AKOHbI XUMHU

Conep:xkanue ydeOHOro marepuasa mo Tteme: BemectBo. Atom. Mosekyna. XuUMHAYECKUN
anemeHT. Asotponus. [lpocteie u cioxxHblie BemiecTBa. KauecTBEeHHBIM M KOJIMYECTBEHHBIH COCTaB
BEIIECTB. XUMHUYEeCKHe 3HaKu U ¢GopMynbl. OTHOCHUTENbHBIE aTOMHAasT W MOJIEKYJSpHas MAacChl.
KonnuectBo BemecTna.

OcHoBHbIE 3aKOHBl XUMHHM. C(Crtexuomerpusi. 3aKOH COXPAaHEHHMs MacChl BELIECTB. 3aKOH
MTOCTOSTHCTBA COCTAaBa BEILIECTB MOJIEKYJIIPHON CTPYKTYPhL. 3aKOH ABOTaipo U CIEJICTBUS U3 HETO.

PacueTHble 3a1aun HA HAXO0XKAEHUE OTHOCUTEIBHOU MOJIEKYJISIPHON MAacChl, ONPEAEICHHE MaCCOBOU
JIO0JIA XUMUYECKUX DJIEMEHTOB B CJI0)KHOM BEIIIECTBE.

Bupabl yueOHoil 1eATEIbHOCTH
YMeHue naBaTh ONpENETICHHWE W OINEePUPOBATh CICAYIONIUMU XHUMHUYECKUMU TOHSTHUSMU: BEIIECTBO,
XUMUYECKUM 3JIEMEHT, aTOM, MOJEKYJIa, OTHOCHTEJIbHbIE AaTOMHAas W MOJIEKYJsIpHas MacChl, HOH,
AJUIOTPOIIUSI, U30TOMBI, XUMUYECKASI CBSI3b, JIEKTPOOTPHUIIATEILHOCTh, BAJIGHTHOCTh, CTETIEHh OKUCIICHUS,
MOJIb, MOJISIpHas Macca, MOJSPHBIH 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTpoeHUsl. POpMyIHpPOBaHUE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB W IOCTOSIHCTBA
COCTaBa BEIECTB. YCTAaHOBKA NPUYMHHO-CIEJACTBEHHON CBSI3U MEXIY COAECpPKAHUEM 3THX 3aKOHOB M
HaIlMCaHUEeM XUMHUUYECKUX (POpMYJ U ypaBHEHH.
Hcnonb3oBanue B yueOHON U MpodecCHOHATBHON AEITeTbHOCTH XUMUYECKUX TEPMUHOB U CUMBOIIUKH.
Ha3Banue wu3y4eHHBIX BEUIECTB MO TPUBHUAIBHOW WJIM MEXKIYHAPOJAHOW HOMEHKIATYpEe U OTPaKECHHE
COCTaBa ATHX COCTUHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIL.
OTpakeHHe XUMHYECKHUX MPOIIECCOB C MOMOIIBIO YPAaBHEHUN XUMHUYECKUX PEaAKIIHi.

Tema 1.2 Ilepuonuyeckmii 3axoH u nepuoanyeckas cucrema JI.. Menaesieepa.
CrpoeHue aToma

Conep:xanue yuyeOHoro marepuasna no teme: orkpoitue .M. Menaeneesim [lepronnueckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke J[.1. Menneneesa.

[Tepuoanueckas TabiuIa XUMUYECKUX AJIEMEHTOB — rpaduyeckoe 0ToOpaKeHUe MepUuoIMIECKOro
3akoHa. CTpyKTypa MepUOIMYECcKOi TaONHIbl: Mepuoibl (Maible W OOINbIINe), TPYNIbl (TTaBHAs H
moboyHas).

AToM— crokHas vactuia. Sapo (IpOTOHBI W HEUTPOHBI) U DJEKTPOHHAS 000J04Ka. M30TOMBI
CrtpoeHue 3IEeKTpPOHHBIX OOO0JI0UEK aTOMOB 3JIEMEHTOB MaJbIX MepuosioB. OCOOEHHOCTH CTPOEHUs
ANEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJNBIIHX MEPUOIOB (MIEPEXOAHBIX deMeHTOB). [loHaTHe 00
opoutansx. S-, p- u d-opouranu. DIeKTPOHHBIE KOHOUTYPAIIUH aTOMOB XUMHUYECKUX IJIEMEHTOB.

CoBpemenHass (HopMynHpOBKAa MEPHOIMYECKOTO 3aKOHA. 3HAYCHHE MEPHOJUYECKOr0 3aKOHAa U
MEePUOINYECKON CUCTEMBI XUMHUYECKUX 3iieMeHTOB [[.M. MenaeneeBa i pa3BUTUSA HAYKA U TIOHUMAaHUS
XUMHUYECKON KAPTUHBI MUPA.

Buabl yueOHO# 1eATeJIbHOCTH
YcTaHOBKa IBOJONMOHHON CYIIHOCTH MEHJIEIEEBCKON M COBpEMEHHOU (POPMYITHPOBOK MEPHOTUIECKOTO
3akoHa [[. 1. Menneneena.



OOmpsicHeHHEe (PU3MUECKOTO CMBICTA CUMBOJIMKH MEPHOAMYECKON TaOIUIBI XUMHUECKuX 31ementos Jl. U.
MenieneeBa (HOMEpPOB 3JIEMEHTA, IEPUO/A, TPYIIIBI) U YCTAHOBKA IPUYMHHO-CIIEICTBEHHOH BSI3U MEXKIY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMHU U3MEHEHHUS CBOMCTB 3JIEMEHTOB U OOPa30BAHHBIX UMU BELIECTB
B [IEPUOJAX U TPYIIIAX.

XapakTepucTUKa 3JIEMEHTOB MallbIX M OOJIbIIMX MEPUOJOB IO HUX MoioxeHutro B Ilepmonmyeckoit
cucteme JI. 1. Menaeneepa

Tema 1.3 CTpoenue BeniecTBa. XUMHYECKasi CBA3b

Coaep:xanue y4eOHOro MaTepuaja IO TeMe: MOHHAs XUMHUYecKas CBs3b. KaTwoHbl, HX
o0pa3oBaHMe M3 aTOMOB B pe3yJbTaTe Ipolecca OKUCIEHHs. AHUOHBI, X 0Opa3oBaHUE W3 aTOMOB B
pe3yibTaTe mpoLuecca BoccTaHoBIeHUs. VIOHHas CBsI3b, KaK CBI3b MEKy KATUOHAMU U aHHOHAMHU 3a CUET
JIEKTPOCTATUYECKOro NpuTsDKeHus. Kilaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsAa, HaJIWYMIO
ruapaTtHOW 000704ku. MoHHBIE KpucTautmueckue pemieTkd. CBoicTBa BEUIECTB C HMOHHBIM THIIOM
KPUCTAJLINYECKON PEIIETKH.

KoBanentHass xumuueckas cBsi3b. MexaHu3M 0Opa3oBaHMsI KOBAJIEHTHOH CBs3U (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). DJIEKTPOOTpULATEIbHOCTh. KoOBaJleHTHbIE MOJIApHAs M HENOJSpHAas CBS3U.
KpatHocTh KOBajieHTHOW cBsi3u. MonekylsipHble M aTOMHBIE KpHUcTauimdeckue pewetku. CBolcTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU PEILIETKAMHU.

Meramumueckas cBsi3b. MeTamuueckass KpUCTALINYECKAs PEeIIeTKa U METAUINYECKask XUMUYECKast
CBsA3b. PU3BHYECKUE CBOWCTBA METAIJIOB.

ArperaTtHble COCTOSIHMSI BEILIECTB M BOJOpPOAHAs CBs3b. TBeplaoe, XKUAKOE U ra3zo00pa3HOe
cocrosiHus BemecTB. [lepexon BemiecTBa M3 OJHOIO arperaTHOrO COCTOSIHMS B Apyroe. Bomoponnas
CBS3b.

Yucteie BemectBa U cMmecH. [loHsaTHE O cMecn BewecTB. |'OMOreHHBIE U IE€TEPOrEHHBIE CMECH.
CocraB cMmeceli: 00beMHasi U1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MaccoBas A0 puMecei.

Ilonarue o nucnepcHoit cucreme. [lucnepcHas ¢asza u aucnepcuonHas cpeaa. Knaccuduxanms
JUCIIEPCHBIX cucTeM. IIoHATHE O KOJIIIOUIHBIX CHCTEMAX.

Buabl yueOHoil 1eATEIbHOCTH
VYcTaHOBKa 3aBHCHMOCTH CBOWMCTB XHMMHYECKHX BEIIECTB OT CTPOCHHUS AaTOMOB OOpa3yloIIHUX HX
XUMUYECKUX JJIEMEHTOB.

XapakTepucTrKa BaXKHEHIINX TUIIOB XUMUYECKUX CBSA3€M M OTHOCUTENBHOCTH 3TOM TUIIOJIOTHH.
OOBsicHeHHE 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHHSI KPUCTAJUIMYECKUX PELIETOK

Tema 1.4 Bona. PacTBopbl. DiIeKTPOJIMTHYECKAS THCCOLUALUS

CoaepixaHue y4eOHOro MaTepuaJa 1o TeMe: BoJa KaK pacTBOpPUTENb. PacTBOPMMOCTh BEILIECTB.
HaceplleHHble, HEHACBIIEHHBIE, IEPECHIIIEHHBIE PAacTBOPBl. 3aBUCUMOCTb PACTBOPHUMOCTH TIa30B,
KHUJKOCTEH U TBEPBIX BEILECTB OT Pa3IMUHBIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA.

ONEeKTPOIUTHl W HEAIEKTPOJIUTHL.  DJEKTpOJUTUYECKass  Auccouuanus.  MeXxaHu3Mbl
NMEKTPOJINTUYECKOW JUCCOLMALMU JUIsl BEIIECTB C Ppa3IMYHBIMU TUIAMH XMMHUYECKOH CBS3H.
I'mppatrpoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb MIEKTPOIUTHIECKON aqucconuanuu. CHibHbIE
u cnalble 37eKTpoauThl. OCHOBHBIE MOJOXKEHUS TEOPUHU SJIEKTPOIUTHUYECKON nuccoruanuu. Kuciortsl,
OCHOBAHMS U COJIN KAK DJIEKTPOJIUTHI.

Buabl yueOHoil 1eATEIbHOCTH
YMeHHe naBaTh ONpENEICHUE M ONEPUPOBATH CIEAYIOIMMH XWMHYECKUMHU TNOHSTHAMH: PACTBOPHI,
JJIEKTPOJIUT U HEIEKTPOIIUT, DIIEKTPOIUTUYECKAs! JUCCOLUALINSL.

@opMyIMpOBKa OCHOBHBIX ITOJIOKEHUN TEOPHUH SJIEKTPOJMTHYECKOW JTHCCOLMALMNA M XapaKTepUCTUKA B
CBETE HTOU TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUMN.

@OopMyIHpPOBKa OCHOBHBIX ITOJIOKEHUN TEOPUH XHMHUYECKOIO CTPOEHUS OPraHWYECKMX COCAUHEHUN U
XapaKTEPUCTUKA B CBETE OTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUI

Tema 1.5 Knaccudukanusi HeOpraHm4ecKux coeJHHEHUH U UX CBOiicTBa



Coaep:xkaHue y4eOHOro MaTepHaJia Mo TeMe: KHCIOTHI KaK AJIEKTPOJIUTHI, UX KJIACCU(DUKALIUS 110
pa3IMYHBIM TpU3HaKaM. XHMHUYECKHE CBOMCTBA KHUCJIOT B CBET€ TEOPUU AJIEKTPOIUTUYECKOU
mucconranui. OCOOCHHOCTH B3aUMOJICHCTBUS KOHLEHTPUPOBAHHON CEPHOM W a30THOW KHUCIOT C
MeTtaiaMu. OCHOBHBIE CIIOCOOBI MOJTY4YE€HUS KHUCIOTHI.

OcHOBaHMSI Kak 3JCKTPOJIMTHI, WX KIACCUPUKALHUSA IO PANIMYHBIM MPHU3HAKAM. XHUMHUYCCKUE
CBOMCTBAa OCHOBAHHI B CBETE TEOPHUHU DJICKTPOIUTUUYECKOM aucconuanuu. Pa3noxxeHnre HepacTBOPUMBIX B
BoJie ocHOBaHUH. OCHOBHBIE CIIOCOOBI MOTYYSHHUSI OCHOBAHHIA.

Comnu kak 31ekTpoauThbl. Conu cpeliHre, KUCIIble U OCHOBHBIE. XMMUYECKH CBOMCTBA COJICH B CBETE
TEOPHUH IEKTPOTUTHICCKOHN auccormanuu. CriocoObl MOTydeHus COJCH.

I'maponus coneil.

Coneobpa3ytomie u HeconaeoOpaszyromue okcuabl. OCHOBHBIE, aM(POTEPHBIC U KUCIOTHBIE OKCUJIBI.
3aBUCHUMOCTh XapakTepa OKCHJa OT CTENEHU OKUCICHHsS 00pa3ymollero ero meramia. XUMHYECKHE
cBoKcTBa OKCHIOB. [losryueHne okcuaoB.

Buabl yueOHo# 1eATeJIbHOCTH
XapakTepucTuka COCTaBa, CTPOCHHS, CBOMCTB, MOJYyYE€HHUS] M TPUMEHEHUS OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COSAMHEHUN: OKCUIOB, KUCIOT, OCHOBAHUI U COJICH.

Temal.6 XumMnueckue peakuuu

Coaep:xanue y4yeOHOro Matepuasa mo Teme: KiacCUPHUKAIUs XMMUYECKHX peakuuil. Peakuuu
COEIMHEHUS, pa3jioXkKeHus, 3ameleHus, oomeHa. Karanurtnueckue peakuuu. OOpatumbie 1 HeOOpaTUMBbIE
peakuuu. ['OMOreHHbIE U TETEPOTr€HHbIE PEAKUMHU. DK30TEPMUYECKHME U SHAOTEPMUUYECKUE PEAKIUH.
TennoBoit 3¢ ekt xumuueckux peakuuid. TepMoxuMuueckrue ypaBHEHUS.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu.  CreneHb  okucieHus.  OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKucCiIeHHE. MeToa 3JIeKTpOHHOro OajaHca Ui COCTaBJICHUS
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLIUH.

CkopocTh XxuUMHUYeCKMX peakuuil. [IoHsATHE O CKOPOCTM XUMMUYECKMX peakUUid. 3aBUCHUMOCTb
CKOPOCTH XHMMHYECKHX PEaKUUi OT pa3NIu4HbIX (PAKTOpOB: MPUPOIBI PEArHpyIONMX BEUIECTB, HX
KOHLIEHTPAaLlUH, TEMIIEPATypPbl, IOBEPXHOCTH CONIPUKOCHOBEHUS U MCIIOJIb30BAHMSI KaTAJIM3aTOPOB.

OOpatumocTh XUMHYECKHX peakiuil. OOpaTuMble M HEOOpaTUMBbIE peakUuu. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

Buab1 yueOHoii 1eATEIbHOCTH
OOBsicHEHHE CYIIHOCTH XMMUYECKUX MpoleccoB. Knaccupukanus XuMHUUECKUX peakuii o pa3InyHbIM
MpU3HAKaM: YUCIY M COCTaBy IPOJYKTOB U PEAreHTOB, TEIJIOBOMY 3(¢eKTy, HampaBieHHio, ¢asze,
HAJINYMIO KaTalIu3aTopa, U3MEHEHHIO CTENeHel OKHUCIICHUS JIEMEHTOB, 00pa3yIoLINX BEIIECTBa.
VYcTaHOBKa MNPU3HAKOB OOIIEr0o M pa3IM4YHOrO B THUIOJOTMM pEaKUUd i HEOpraHU4YecKoil Hu
OpPraHUYECKON XUMUHU.

Krnaccudukanus BemecTB U NMPOLECCOB C TOYKU 3pEHUS] OKUCIEHMs-BOoccTaHOBIEeHUs. CocTaBieHHE
ypaBHEHMH peakuuil ¢ MOMOIIbI0 METO/a AIEKTPOHHOro OanaHca. OOBsCHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peaklMy U TOJI0KEHUSI XUMUYECKOTO pPaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB

Tema 1.7 MeTasiibl 1 HeMeTaJLIbI

Conep:xxanue y4eOHOro Marepuasia no Teme: MeTaibl. OCOOEHHOCTH CTPOEHHUS aTOMOB U
KpuctaiaoB. @usnyeckue cBoicTBa MeTamuioB. Kiaccudukaius MeTamioB MO pa3IuyHbIM MPU3HAKAM.
XHUMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUI MEeTalioB. MeTamioTepMusl.

O6mue crnocoObl monyuyeHuss MerawioB. [lonstue o Metamnypruu. I[lupomeramnyprus,
TUIPOMETALTYPrHs U dJeKTpoMeTanyprus. CIiiaBbl UEpHBIE U LIBETHBIE.

Hemeramnbl. OcoOeHHoCcTH cTpoeHHs aToMoB. HemeTamel — mpocThle BellecTBa. 3aBUCUMOCTD
CBOMCTB TaJOr€HOB OT uX nonoxeHus B Ilepuoguueckoit cucreme. OKUCIMTENbHBIE U
BOCCTAHOBUTEJIbHBIE ~CBOICTBA HEMETAUIOB B 3aBUCUMOCTH OT UX TMOJOXEHUS B paAy
NEKTPOOTPHULATETLHOCTH.

Buabl yueOHO# 1eATeJIbHOCTH
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XapaKkTepuCcTUKa COCTaBa, CTPOCHHUS, CBOMCTB, MOJTYYSHUS U PUMEHEHUs BakHeHuX MeTayuioB (1A u 11
A TpyTII, aTFOMUHUS, KeJIe3a U UX COSTUHEHUN).

XapakTepucTuka cocTaBa, CTPOCHUS, CBOMCTB, OJYYCHHS U IPUMEHEHUS BaxxHeHmux Hemeramion (VIII
A, VIIA, VIA rpymm, a Takke azora u ¢pocdopa, yrieposia i KpeMHHS, BOJIOPOJIa) M KX COSAMHCHHH.

Paznesa 2 OPTAHUYECKASA XUMUSA

Tema 2.1 OcHOBHBIE IOHATHS OPraAaHUYECKOH XUMHHU M TEOPUS
CTPOCHMS OPraHMYECKHX COeJUHEeHUI

Conep:kanue y4ye0HOro mMarTepuaja IO TeMe: IpeaMeT opranudeckod xumuu.lIpuponssie,
HCKYCCTBEHHBIE M CHUHTETHUYECKHE OpraHuueckue BellecTBa. CpaBHEHHE OPraHUYECKUX BEILECTB C
HEOPraHUYECKUMHU.

BanentHocTh. XHMMHYECKOE CTPOEHHE KaK IOPAJOK COEAMHEHHS aTOMOB B MOJIEKYJBl 110
BAJICHTHOCTH.

Teopust ctpoeHust oprannuyeckux coequHeHuit A.M. BbytiepoBa. OCHOBHBIE MOJOXKEHUS TEOPUU
XUMHUYECKOro crpoeHus. M3omepuss u u3zomepbl. Xumuueckue QOpMyibl U MOJIEIHW MOJEKYT B
OPraHNU4YeCKON XUMHH.

Knaccudukanusa opranundeckux BemiecTB. Knmaccudukaiys BEmIECTB MO CTPOCHHUIO YIJIEPOIHOTO
CKeJIeTa M HAIMYMIO (PYHKIIMOHATBHBIX rpymil. ['omonoru u romonorusi. Hauana nomenxnatypst IUPAC.

Krnaccugpukanust peakumii B OpraHMYecKOM XMMHM. Peakuuu mnpucoeanHEeHUs (THAPHPOBAHUS,
rajJOreHUpOBaHusl, TUAPOTAJIOTCHUPOBAHUS, THIpaTaluu). Peakuuu OTIIEIeHUs (JeTHIPUPOBAHMUS,
JIeTHIpOraJIoreHUPOBaHUs, Jeruiparaun). Peakuuu 3amerienust. Peakuuu nzomepusanum.

Bupabl yueOHoil 1eATEIbHOCTH
YMeHue naBaTh ONPEAENEHUE W ONEPUPOBATh CIEAYIOIIMMU XUMUYECKHUMH HOHATHUSMHU: YIIIEPOIHBIN
ckener, GyHKIMOHANbHAS TPYIINa, H30MepHs, TOMOJIOTHS.

Hazpanue u3y4eHHBIX BEIIECTB IO TPUBHAIBHOM WM MEXAYHApOJHONM HOMEHKJIAType U OTpaKCHHE
COCTaBa ATHX COCTUHEHUH C MOMOIIBI0 XUMUUECKUX (POPMYII.
OTtpaxkeHre XUMUYECKUX MTPOLIECCOB C MOMOIUIbI0 YPaBHEHUN XUMUYECKUX PEaKIUH.

Tema 2.2 YrieBoaopoabl M X NPUPOJAHbIE HCTOYHUKH

Coaep:kanue y4e0OHOro mMarepuasa IO TeMe: aJIKaHb: TOMOJOTMYECKHH pAll, U30MEpUA U
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBAa aJKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMElICHHE,
pasznoxeHnue, nerupuposanue. [I[pumeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AnkeHbl. DTUJIEH, €ro Mnojy4deHue (AeTUAPUPOBAHUEM ATaHa, ACTOIMMEpPU3aLued MOJUITUIICHA).
I'omosiornueckuii psii, U30MEpHsi, HOMEHKJIATYpa aJKEeHOB. XMMHUYECKHE CBOMCTBA ITHJIEHA: TOPEHHUE,
KaueCTBeHHbIC peakiuu (oOecrBeunBaHre OpOMHOW BOABI W pacTBOpa IEpMaHraHaTa KaJlus),
ruaparanys, noauMepusanus.lIpuMenenue 3TuneHa Ha OCHOBE CBOMCTB.

Huensl n kaydyku. lloHsTHe O [OueHax Kak YIJIEBOAOPOJAX C JABYMs JIBOMHBIMHM CBSI3SIMH.
ConpspkeHHble qUeHbl. XMMHUYECKHEe CBoMcTBa OyranueHa-1,3 u uzomnpeHa: obeciiBeunBaHHEe OpOMHOMN
BOJBI ¥ MOJIMMEPU3aLNA B Kaydykd. HaTypaslbHbIN U cHHTEeTHYECKHE KaydykH. Pesuna.

AnkuHBI. AlleTUiIeH. XMMAYECKHE CBOMCTBA alleTUIeHA: TOPEHHE, 00ECIIBEYnBaHNEe OPOMHOM BOJIHI,
IIPUCOEANHEHUE XJIOpOBOJOpoAa M ruaparauus. [IpumeHeHWe aneTwiieHa Ha OCHOBE CBOMCTB.
MexkitaccoBast ©30MEpPHs C AJTKATHEHAMM.

Apenbl.  benszon. Xumudeckue  CBOWCTBa  OC€H30/a: TOpPEHWE, PEaKIUH  3aMEIICHUS
(rasloreHupoBaHue, HUTpoBaHue). [I[pumMeHenue GeH301a Ha OCHOBE CBOMCTB.

[IpupoaHbIE HMCTOYHUKH YraeBOAOPONOB. IIpuponHbIil ra3: coctaB, NPUMEHEHHE B KadeCTBE
TOIINBA.

Hedtb. CocraB u nepepadbotka Hed1u. [leperonka nedru. Herenpomykrst

Buabl yueOHoil 1eATEIbHOCTH
XapakTepucTuKa COCTaBa, CTPOCHHMs, CBOWCTB, IIOJYYEHUS W NPHUMEHEHUS BaXHEHIIMX KIIACCOB
YTJIEBOIOPOIOB (AJIKAHOB, IMKJIOATKAHOB, AJKEHOB, aJKHHOB, ape€HOB) M WX HambOoyiee 3HAUYUMBIX B
HAapOJIHOXO35IICTBEHHOM IIJIaHE MPEICTaBUTEIIEH.
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Tema 2.3 Kucjiopoacoaep:kaiue opraHuyecKue BelecTBa

Conep:xaHue y4eOHOro MaTepHaJia mo Teme: cupthl. [lomydenne sTaHoma OPOKEHUEM TITIOKO3BI
U TuApatanuMed sTuieHa. [uapokcuibHas Tpymna Kak (yHknuoHanbHas. [loHATHE O TpeenbHBIX
OJTHOATOMHBIX CIUpPTax. XUMHUECKHE CBOICTBAa 3TaHOJA: B3aUMOJEHCTBUE C HaTpueMm, oOpa3oBaHUE
IPOCTBIX M CIOXHBIX 3(UPOB, OKHCICHHE B anmpaeruia. [IpuMeHeHHe 3TaHONa Ha OCHOBE CBOWCTB.
AJKOronnsm, ero nNociIeACTBYs U MPERYIPEKICHUE.

I'mauepuH kak IpeACTaBUTENb MHOIOATOMHBIX COUpPTOB. KauecTBeHHas peakuus Ha
MHOI0aTOMHBIE cIUPTHI. [IpuMenenue rnunepuHa.

®enon. dusnyeckne U XUMHUYECKHE CBOWMCTBA (eHONa. B3aumMHOE BIMSHUE aTOMOB B MOJICKYJIE
(beHoa: B3aMMOACHCTBUE C THAPOKCUIOM HAaTpUs U a30THOM Kuciotoil. Ilpumenenune ¢eHona Ha OCHOBE
CBOMCTB.

Anbnerunnpl. [Tonstue o0 anpaerunnax. AnpaeruaHas rpymnmna kak GyHKuroHaabHast. Gopmalbiaerus
U €r0 CBOMCTBA: OKUCIECHUE B COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBJIICHUE B COOTBETCTBYIOLIUI CIIUPT.
[TomyyeHue anbaeruyioB OKUCIEHHUEM COOTBETCTBYIOIIMX cHUPTOB. lIpumeHeHue ¢opmanpaeruia Ha
OCHOBE €r0 CBOMCTB.

KapOonoBeie kuciotsl. llonstHe o KapOOHOBBIX KucioTax. KapOokcuibHas rpynma Kak
¢byHKIMOHATBHASL. ['OMONOTHYECKHIA PSJT IPEACTBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue
KapOOHOBBIX KHCJIOT OKHUCJIEHHEM albJernjoB. XMMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI: 0OLIue
CBOWCTBA C MHUHEPAJIHHBIMU KHCIOTAaMH U peakius stepudukanuu. [IpuMeHerrne yKCycHON KHCIOTHI Ha
OCHOBE CBOMCTB. BbICIINE KUPHBIE KUCIIOTHI HA IPUMEPE NAIbMUTHHOBOM U CTEApUHOBOM.

Crnoxuble >¢upsl 1 xupbl. [lomydenue cioxHbBIX 3GUpoB peakuueil srepuduranuu. CrIoxKHbBIE
3¢upsl B IpUpoJie, ux 3HaueHue. [IpuMeneHue cioxxHbIX 3UPOB Ha OCHOBE CBOWCTB.

XKupsl kak cnoxuble 3¢upbl. Knaccupukanus xupoB. XUMUYECKHUE CBOWCTBA )KUPOB: TUAPOIIN3 U
TUIPUPOBAHUE )KUIKUX KUPOB. [IpuMeHeHne UpoB Ha OCHOBE CBOMCTB.Mblia.

VYrneBoasl. YTIEBOIBI, MX KIACCH(PUKAIMIA: MOHOCAaXapuabl (TIOK03a, (pyKTO3a), IUcCaxapuibl
(caxapo3a) u moJmcaxapuibl (Kpaxmail U IEUII0II03a).

['moko3a — BEMIECTBO C JIBOMCTBCHHOW (PYHKIMEH — ambACTUAOCIUPT. XUMHUYECKHE CBOWCTBA
TJIIOKO3bI: OKHUCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpPOWT, CIIUPTOBOE OpOXKEHHE.
[IpuMeHeHne rIr0KO03bI HA OCHOBE CBOWCTB.

3HaueHue YIJIIEBOJOB B JKMBOW MpUPOAE M KU3HM denoBeka. [loHsarue o peakumsx
MTOJIMKOHACHCAIIUU ¥ THIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALICHUI: TIIFOK03a —> MOJINCAXAPUL.

Buabl yueOHoil 1eATEIbHOCTH
XapakTepucTruKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHUs U MPUMEHEHHSI BAXKHEUIINX MPEICTAaBUTEIIECH:
METaHOJIa U ITAHOJIA, CIIOKHBIX 3(UPOB, )KUPOB, MbLI, aJIbAETHI0B ((POpMaIbIAErUI0B U alleTaIbeTuAa),
KETOHOB (aleTroHa), KapOOHOBBIX KHUCIOT (YKCYCHOM KHCIOTBI), MOHOCAxXapuaoB (TJIIOKO3bI),
JcaxapuioB (caxapo3bl), HOJIMCaXxapua0B (KpaxMaa U LEeJUTI0I03bI).

Tema 2.4 AzoTcoaep:xamue opranudeckue coequHenus. Ilommepsnl

Conep:xaHue y4yeOHOro MaTepuaJa Mo TeMe: MOHATHE 00 amMuHaX. Anudaruueckue aMUHBI, UX
Kjaccu(uKkalnus ¥ HOMEHKJaTypa. AHWJIMH, KaKk OpraHudeckoe OocHoBaHMe. [lonmyueHue aHWiIMHA U3
HUTpoOeH3oa. [I[puMeHenne aHuIMHa Ha OCHOBE CBOMCTB.

AMHHOKHCIIOTH Kak aM(oTepHble TU(YHKINOHAIbHBIE OPraHUYeCKUe COeTUHEHNU. XUMHUUECKUe
CBOMCTBa AMMHOKHCIIOT: B3aMMOJEICTBHE CO MIeI0YaMH, KHCIOTaMHU U JIpyr C JApyroMm (peaxkuus
noJMKoHAeHcalun). [lentuanas cBsA3b U monunentuasl. [lpuMeHeHne aMuHOKHMCIIOT Ha OCHOBE CBOMCTB.

benku.llepBuunas, BropuyHasi, TpeTHUHAs CTPYKTYyphl OenkoB. XHMHUYECKHE CBOICTBa OEIKOB:
ropeHue, JeHaTypalms, THIPOJIn3, IIBETHbIE peakuuu. bruonornyeckue GpyHKIUN OEIKOB.

[Tonumepsl. benku u nonucaxapuapl Kak OMOMOIMMEPHI.

IInactmaccel.  IlonmydeHne NOAMMEPOB pEAKUUEN NOJUMEPU3ALMM M MTOJIMKOHJIEHCAIUH.
TepMomuiacTu4HbIE ¥ TEPMOpPEaKTUBHBIE MIacTMacchl. [IpencraBurenu niuactmacc.

Bonokna, ux kimaccudukanus. ITomydenue BosnokoH. OTAenbHbIE MPEACTABUTENN XUMHYECKHX
BOJIOKOH.

Buabl yueOHoi1 1eATEIbHOCTH
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XapakTepUCTUKa COCTaBa, CTPOCHUS, CBOMCTB, IIOJy4YECHHMs W IPUMEHECHMS AHWIMHA, aMUHOKMHCIIOT,
0€JIKOB, UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH, MJIACTMACC, KayuyyKOB.

3 YCJIOBUS PEAJIM3AIIAN YUYEBHOM JUCIHUATLIIMHBI
3.1 MaTepuajibHO-TeXHHYECKOe ofecrevyeHne
JIns peanuzanyuy nMporpaMMbl y4eOHOM AMCIMIUIMHBI MPEITyCMOTPEHBI CIEAYIOIUE CleHUalbHbIe
TIOMCIIICHUS U OCHAILICHUC:

Tun 1 HAaMMeHOBaHHE

OcHalleHHe cClenuaJLHOro MoMeIeHus
CHenraJbLHOr0 MoMeIeHus

KaOMHET eCTeCTBEHHOHAYYHbIX MynbTMeIMiiHBIE  CPEACTBA  XpaHEHUs, Iepefadyu H
JHCIUTUTIH HPEICTABICHUS] HHPOPMALIUH.
VY4eOHO-MeTOIMYecKass ~ JTOKYMEHTalus,  JAUJAaKTHYCCKUE
CpencTBa.
nabopaTtopust XuMHUH JlaGopaTtopHoe 06opynoBaHHE, H3MEPUTEIbHBIC TPUOOPHI JUIS

BBINOJIHEHUS J1TaOOPaTOPHBIX PadoT:

anmapar A8 AUCTWUIALMU BOJbI, HAOOp apeoMeTpoB, OaHd
KOMOMHUpOBaHHAs J1abOpaTopHasi, BECbl TEXHUYECKHE MU
AaHAJUTUYECKHE C pa3HOBECaMH, KOJIOpUMeETp-Hederomerp
(boTo3eKTpUYECKUil, KOJIOHKA aJcOpOLMOHHAs1, HarpeBaTellb
U IpoOUpoK, pH-MeTp, MIIIITMBOIBTMETp, 1€Yb THTEJIbHAS,
yCTAHOBKa Il TUTPOBAHUS, LIEHTpU(]Yyra 1eMOHCTpalMOHHAs,
ANIEKTPOIUINTKA JJa00paTOpHasi, KpUCTAILIH3aTOP

[lIkadb! BBITSHKHOM M CYIIUIIBHBIN

[MTomemenne  ans  xpanenus  u | lkader, cremmaxkw  aius  XpaHEeHUs  J1abOpaTOPHOTO
npodunakTuyeckoro  00CIyXUBaHUS | 000PYAOBAaHUS, UHCTPYMEHTOB U PACXOTHBIX MAaTEPHAIIOB.
y4eOHOTO 000pYIOBaHHS/CIIOPTUBHOTO
o0opynoBaHus

3.2Y4e0HO-MeTOANYEeCKOE U HH(OpMaIHOHHOE o0ecTIeYeHHe PeaIn3ali IIPOrPaMMbl
OcHOBHbIE HCTOYHHKH
1.  Kamunckuii, B. A. Oprannueckast xumus B 2 4. Hactb 1 [DaeKTpoHHBINH pecypc] : ydeOHUK ams
cpenHero mpodeccnoHabHOTO 0Opa3zoBanus / B. A. KamuHckmii. — 2-e¢ w3A., HCIp. U JOIM. —
Mocksa : UznatensctBo HOpaiit, 2019. — 287 c. — (IIpodeccuonansnoe oOpa3oBaHHE). —
ISBN 978-5-534-02909-3. — Pexum noctyna: https://biblio-online.ru/bcode/437950
2.  Kamuuckuii, B. A. Opranuueckas xumust B 2 4. Yacth 2 [DnekTpoHHbIH pecypc] : yueOHUK Juis
cpenHero npodeccnoHabHOTO 00pa3zoBanus / B. A. KamuHckmii. — 2-e¢ w31., HCIp. U JOM. —
Mocksa : UznatensctBo HOpaiit, 2019. — 314 c. — (IlpodeccuonansHoe oOpa3oBaHHE). —
ISBN 978-5-534-02912-3. — Pexwum moctyna : https://biblio-online.ru/bcode/437951
3. Cysopos, A. B. O6uias u Heopranudeckast xumus B 2 T. Tom 2 [DnekTpoHHBIH pecypc] : yueOHUK

st cpennero npodeccruonanpHoro odpazosanus / A. B. Cysopos, A. b. Huxonbckuii. — 6-¢
u31., uctp. u gon. — Mocksa : U3marensctBo FOpaiit, 2019. — 378 ¢. — (IIpodeccronanpHoe
obpazoBanme). — ISBN  978-5-534-02182-0. — Pexum jmocyrma:  https://biblio-

online.ru/bcode/437404

JlonoTHUTeIbHBbIC HCTOYHUKH:

1. Kamunckuil, B. A. Oprannyeckas XUMHUs : TECTOBbIE 33JaHUS, 33aJ]a4H, BOIPOCH [ DIEKTPOHHBIH
pecypce] : yueGHOe mocobue ais cpeaHero npodeccuoHaabHoro oopasosanus / B. A. KamuHckuii.
— 2-¢ wm3a., ucnp. u jgom. — MockBa : M3marensctBo IOpaiit, 2019. — 289 c¢. —
(ITpoeccronanbnoe obpazoBanue). — ISBN 978-5-534-02899-7. — Pexum nocryma:
https://biblio-online.ru/bcode/437953

2. Tlerposckas, H. A. Xumus [Onexktponnslit pecypc] : npaktukym [uis CITO] / H. A. IlerpoBckas ;
MI'TYVY. - Marautoropck : MI'TY, 2017. - 1 anextpon. ont. guck (CD-ROM). — Pexwum poctyma:
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https://biblio-online.ru/bcode/437950
https://biblio-online.ru/bcode/437951
https://biblio-online.ru/bcode/437404
https://biblio-online.ru/bcode/437404
https://biblio-online.ru/bcode/437953

https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcataloques/5/8806/

S123.pdf&view=true. — MakpooOBEKT.

3.  Caenko, O. E. Xumus . YueOHuk s xkoywemkei. O6meodpazoBarenbaas moaroroska [Tekcr] :
yueonuk st CIIO / O. E. Caenko. - Pocros-Ha-Jlony : ®enuke, 2018. - 283 c. - ISBN 978-5-

222-29752-0

IIporpammuoe ob6ecneuenue n UnTepHer-pecypcni:

HaumenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JJULEH3UHN
MS Windows 7 (mommwmcka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 0eccpouHo
KasperskyEndpointSecurity ans | JI-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEII N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIIPOCTPAHIEMOE 0eCCpOYHO

HNuTepHeT-pecypcsl

1. ®enepanbHblil IEHTp UHPOPMALIMOHHO-00pa3oBarenbHbIX pecypcoB — OLMOP [DnexkTpoHHbII
pecypc]. — Pexxum noctymna: www.fcior.edu.ru, ceobonusiit. — 3ari. ¢ skpana. fI3. pyc.

2. Enunas xoyutekuus nu@poBbIX 00pa30BaTENbHBIX PECYpcOB [DIEKTPOHHBIN pecypc]. — Pexum
nocrymna: Www.school-collection.edu.ru, ceo6oaabIi. — 3ari. ¢ 3kpaHa. S3. pyc.

3. Enunoe okHO jmoctyma K oOpasoBarenbHbIM pecypcam Poccuiickoit depepanuu [DneKTpOHHBIN
pecypc]. — Pexxum nocryma: http://window.edu.ru/, ceobonuslii. — 3ari. ¢ akpana. 3. pyc.

4. CIIO B poccuiickux mkonax: komanga ALT Linux paccka3biBaeT 0 BHEIPEHUU CBOOOIHOTO
nporpaMMHOro obecriedeHusi B mkosax Poccum [DnexTpoHHbIl pecypc]. — Pexum nocryma:
http://freeschool.altlinux.ru/, ceoboanbIiA. — 3ari. ¢ sKpana. S13. pyc.

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHON JUCITATLIIAHBI

KOHTpOJ'IB U OHOCHKA PE3YJIbTATOB OCBOCHHA AWCHUILIMHBI OCYHICCTBJIACTCA IIPCIIOAaBaTcJcM B
IMPOLECCE TCKYILICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalnu.

4.1 Texymmii KOHTPOJIb

Ne KoHTponmpyemsie pa3iensl KoHntponmpyemslie HanmenoBanue
- (Tembl) y4eOHOM TUCITUTUINHBI pe3ynbTaThl OILICHOYHOT'O CPEJICTBA
1. Bsenenue JIPS, JIP9, MP5, [1P4 Tecm
2. Pa3znen 1 O6mas u JIPS, JIPY, JIP14, MP4, Konmponvnas paboma
HeOpraHu4veckKasi XuMusi MPS5, 1IP1, ITP2, 1IP3, | Tecm
ITP4, ITPS, ITP6
3. Tema 1.1 OcHOBHBIC OHATHS U JIPS, JIP9, MP4, Jlukmarimoi
3aKOHBI XUMHUH MP5, I1IP1, IIP2, IIP3, Tpaxmuueckas paboma
[IP4, ITP1 (npaxkmuueckoe 3a0arue)
4, Tema 1.2 [lepuoanyaeckuii 3akou u | JIPS, JIP9, JIP14, MP4, | Jjukmannol
MEPUOANYECKAs CUCTEMA MPS, ITPI, ITP3, ITP4, Tpaxmumeckas paboma
.. Menneneesa. CTpoeHue 11F3, 11P6 (nparmurieckoe sadariie)
aToMa
5. Tema 1.3 CtpoeHue BemiecTsa. JIPS5, JIPY, JIP14, MP4, | Tecm
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XUMHYECKas CBA3b. MP5, IIP1, IIP2, IIP3, | [Jukmannivl
1IP4, TIPS, I[IP6
6. Tema 1.4 Bona. PacTBopbl. JIP5, JIP14, MP4, Tecm
DNEKTPOIUTHYECKAS JUCCOLUALUS MPS, IIP1, IIP2, IIP3, | Jlabopamopnas patoma
IIP5, IIP6
7. Tewma 1.5 Knaccudukanus JIPY, JIP14, MP4, Tecm
HEOPraHUYECKUX COCAUHEHUN U MP5, ITP1, ITP3, Jlabopamopras paboma
. 11P4, IIP5
UX CBOMCTBA
8. JIPS, JIPY, MP4, Jluxmarmoi
Tema 1.6 Xumudeckue peakiuuu MP5, [IP1, ITP3, Thoaiomseckas patioma
1IP4, 1IP5 (npaxkmuseckoe 3a0arue)
9. T 1.7 M JIPS, JIP9, MP4, Tecm
ema 1.7 Metarmsl v HOMETAMIBL | 4 /ns 1ipr 11py [7p3, ) P—
1IP4, IIPS5, IIP6
10. JIPS, JIPY, JIP14, MP4, | Konmponshas paboma
Pa3znen 2 Opranuveckasi XuMus MP5, IIP1, IIP2, I1P3, Toem
IIP4, I1P5, IIP6
11. | Tema 2.1 OCHOBHBIC HOHATHS JIPS, JIPY, JIP14, MP4, | Tecm
OpraHNYEeCKON XUMHUH U TEOPUS MPS, IIP1, 1IP2, 1IP3, | [fukmarimol
1IP4, IIPS5, IIP6
CTPOCHHS OPTaHUICCKUX
COCMHEHUI
12. | Tema 2.2 YrieBoIOpOIBI B UX JIP5, JIP9, JIP14, MP4, | Tecm
HNPUPOIHBIE UCTOYHUKU 1IP1, 1IP2, TIP3, IIP4, | [hurmarimol
1IP5, IIP6
13. | Tema 2.3 Kucnopozaconepxamue | JIP5, JIP9, JIP14, MP4, | Tecm
OpraHMYecKHe BEIecTBa MP5, 11P2, IIP3, IIP4, | [huamanmor
1IP5, 1IP6
14. | Tema 2.4 Azotcoaepxarine JIP5, JIPY, JIP14, MP4, | Tecm
OPraHWYECKUE COCTUHEHMS. MP5, TIP1, 1IP2, IIP3, | JlaGopamopnas paboma
1IP4, IIPS5, IIP6
[Tonumepsr.

4.2 IlpoMe:xxyTOUYHASI aTTeCTAIUS

[Ipomexyrounas arrectanus OOy4alOUIMXCS OCYLIECTBISETCA IO
JUCLUIUIMHBI U IO3BOJIIET ONPEAEIUTh KA4ECTBO U YPOBEHD €€ OCBOCHHUS.
dopma MpoMeXyTOUHOH aTTeCTalluy M0 AUCHUIUINHE «XUMUsA» - U depeHInpOBaHHbII 3a4eT BO

BTOpPOM CEMECTPE.

3aBCPIICHUUN U3YUYCHUA

No Konmponvnwie 6onpocvl/oudaxkmuueckue eOuHuYybl Tema

1. OcHOBHbIE 3aKOHBI XMMHUU (3aKOH COXpPAHEHMS] MacChl BEULIECTB; Paszngen 1. O6mas n
3aKkOH TMIOCTOSIHCTBAa COCTaBa BEIIECTB; 3aKkOH ABOrajJipo U | HeOpraHu4YecKasi XuMHs
CJIEACTBUSI U3 HETO)

2. [lepuognueckast Tabnuia XUMHUYECKUX dieMeHTOB. CTpykTypa
nepuoanueckoi Tadnuipl. CTpoeHue aTroma

3. OCHOBHBIE KIIaCChl HEOPTAaHMYECKHUX BEIIECTB (OKCHUIBI, KHCIOTHI,
COJIM, OCHOBAHMS), NIX CBOMCTBA, MPUMEHEHNE

4, PactBopsbl. Tumsl pactBopoB. CriocoObI BeIpaXKeHUSI KOHIIEHTPALIUN
pacTBOPOB.

5. Tunel xuMuueckux peakuuil. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIC
peaKIu.
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YreBo10poJipl, UX BHUJIbI, CBOKWCTBA, IPUMEHEHHE Pa3nen 2. Opranunyeckas

1. [TpupoaHble UCTOYHHUKH YTIeBoAOpoAoB. Ilpupoanslii ra3, HedTs. XUMHUA
CocraB u niepepadotka Hedtu. [leperonka nedru. HeprenpoaykTsr
8. Kucnoponcoaepxamme  opranudeckue — BemiectBa:  Couprsl,
aNbJIeru/ibl, KapOOHOBBIE KUCIOTHI. CBOMCTBA, CTPOCHHE, 3HAUCHUE
Y IPUMEHEHUE.
9. AmuHokucnotsl. benku. CBoiCTBa, CTpoeHHE, 3HAYCHUE U
MIPUMEHEHUE.
10. | XKupsl, yrneBoasl. CBoiCTBa, CTpOEHUE, 3HAUEHUE U PUMEHEHUE
Ne Tunosble 3axaHNA Tema
1. | IIpu npomyckaHuu cepoBogopoa oobeMoM 2,8 1 (HopMmanbHbIe yeinoBus) | Pa3zpen 1. Oomas u
yepes u30bITOK pacTBopa cyibdara meau (I1I) odpazoBancs ocanok HeopraHuyeckas
Mmaccoii 11,4 r. Onpenenute BBIXOJ NPOAYKTA PEAKIIUU XUMUSA
2. | JlaTh XapakTepUCTUKY XMMHUYECKOTO 3JIEMEHTA C MOPAIKOBEIM HOMEPOM
15 1 ero coelMHEHUSM IO MOJIOKEHUIO B IEPUOIUNUECKON CUCTEME
aneMeHToB /1. M. Menzeneesa U CTpOCHHIO aTroMa.
3. | K50 r 30%-ro pactBopa nepokcuaa Bogoposaa go6asuin 100 T BobI.
PaccuuTaiite MacCoBYI0 0JI¥0 BEIIECTBA B TOJIYYEHHOM PACTBOPE.
4. | Hanumure ypaBHEHUS peaKLMM B MOJEKYJISPHONW M MOHHOHN (opmax, mpy
MOMOIIX KOTOPBIX MOKHO OCYHIECTBUTD CIEAYIOIINE MPEBPALICHUSA:
ZnS0O, —>Zn(OH)2 — ZnCl,
5. | B cnenyrommx ypaBHEHHUSAX paccTaBbTe KO((UIIMEHTHI METOAOM
3IEKTPOHHOTO allaHca, YKaKUTe OKUCIUTENb U BOCCTAHOBUTEIb:
Al + O, = Al,O3
6. | 3akoHYHTE ypaBHEHUS peaKiiil B MOJIEKYISIPHON U MOHHOU opmax:
Na,S + ZnCl, =
7. | Onpenenute GopMyITy ajKeHa, €CIM €ro TUIOTHOCTH TI0 BOJIOPOY paBHA Paznen 2
42. Oprannyeckas
8. | CocTaBbTe COKpalllCHHBIC CTPYKTYpHBbIC (GOPMYJbl JUISl  CIETYROLIHX XUMMUs
BEILECTB:
a. 2-MeTHI-3-3TUITE€KCaH;
0. 3,3-mumeruinenrel-1;
B. 3-3THi-4-OyTHarenTuH-1.
9. | CkoabkO TpaMMOB KHCJIOpPOZa HEOOXOMUMO JUISl CHKUTAHUS MeTaHa
Maccoit 4 r?
10. | Hanumure ypaBHEHWS pEaklui, C TOMOIIBIO KOTOPBIX MOYHO

OCYIIIECTBUTD CJIEYIOIINE TPEBPALLICHUS:
Metan — XJ0pMeTaH — XJIOpOEH30JI — METUIOEH3071

Kpurepun ouenku ougpepenyuposannozo 3auema
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- «OTINYHO» - TEOPETHUYECKOE COEpKaHHWE Kypca OCBOEHO MOJHOCTHIO, 0e3 MmpoOernos,
yYMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IIPOrPAMMON yueOHbIEe 3a/laHUsl BBIIIOJIHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopolIo» - TEOPETHUYECKOE COJEpXKaHME Kypca OCBOCHO IIOJHOCTbIO, 0€3 IpoOesos,
HEKOTOpble YMEHMsI CPOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHbIE MPOrpaMMoi ydeOHbIE
3aJJaHHS BBITIOJIHEHBI, HEKOTOPBIE BHJIBI 3aJaHUI BBIITOJHEHBI C OIITUOKAMHU.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPKaHME Kypca OCBOCHO YacTHUYHO, HO
npoOenasl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOJUMble YMEHHS paboThl C OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOIl 0OydeHUs
yueOHBIX 3aJJaHUI BBIIIOJHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3a/laHUM collepKaT OIIUOKH.

— «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOANMBbIE
yMeHus He c(OPMHUPOBAHBI, BHITIOJHEHHBIEC YUeOHbIE 33/1aHUs COACPIKAT IPyObIe OINOKH.
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bl OBYUEHUSA
1. AKTUBHBIE M HHTEpPAKTHBHBIC METOJbl HCIIOJIB3YIOTCS IPU IHPOBEAECHUU TEOPETHUYECKUX U
IIPAKTUYECKUX 3aHATUH:

Pasnen/Tema

HpI/IMeHﬂeMHe AKTHBHBIC U
HHTCPAKTUBHBIC MCTO/IbI

Kpatkas xapakrepuctuka

Tema 1.2
[Tepuonuueckuii 3aKOHU
MepuoANYecKasi CUCTEMY
J.M.Menneneena.
CrpoeHue atoma

I'pynnoseie nuckyccuu

Kaxxnas rpyrmina 00y4yaromuxcsagoiKHa PeIUTh
OJIHYy MPOOJIEMY, OCHOBBIBASICh Ha 3HAHUU
TEOPETUUECKOTO MaTepualia u MPeArnoI0KeHHH,
BBIJIBUTAEMbBIX YJICHAMH TPYIIIIBIL:

- 3aKOH PaJMO0AKTUBHOIO pacnaja.

- buonorudeckoe AelCTBUE AICPHBIX U3ITYYEHUM.
- [TonsiTHE 0 103€ U3ITyYEHUS U CIIOCOOBI 3AIIUTHI (
W3JIy4eHU I

Tema Ne 1.3.
CtpoeHue BelecTna.
XUMHUYECKASA CBI3b.

AHanu3 KOHKPETHOU
CUTyaluu

OO6cyx1eHne BOPOCOB:

— 3aBUCHMOCTbH CBOWMCTB BEIIIECTB OT TUIIA
XUMHUYECKOHN CBSI3U

—  AJJIOTpOIHBIC MOTU(DHUKALIUY YIIIEPOIa

— Amnorpomnabie Mmogudukauu dpocdopa

Tema 2.2.
VYTIIeBOIOPOIBI U UX
MIPUPOTHBIC HCTOYHUKH

I'pynnoseie nuckyccnu

Ha nepBoM 3tamne kaxxaas rpyIia u3ydaer u
XapaKTepU3yeT OTJAEIbHBIE KIACChl YTIE€BOAOPOAO]
3aIoJIHSSL CPABHUTEIBHYIO TaOIHUILY.

Ha BTopom stamne - ananu3 o0mmx npoodiem:
IPUMEHEHHUE YIIIEBOJOPOJIOB B IPOMBIIUIEHHOCTH

Tema Ne 2.3
Kucnopoaconep:xarme
OpraHUYEeCcKUe

BEIECTBA

I'pynnoBble TucKyccuu

OO6cyxeHue Bompoca:
[IpuMeHeHne cnupTOB B HAPOTHOM XO3SIHCTBE.
IlocneacTBus ankoronusma
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[punoxenue 2

MEPEYEHD IPAKTUYECKHNX/JIABOPATOPHBIX 3AHSATUI

Conep:xanue o0yueHust TeMbl npakTu4ecKkux/nadoparopubix 3auaTuid | KoaunvecTBo
4acoB
Paznen 1. HEOPTAHUYECKASA XUMUS
1.1 OcHoBHBIE NOHATHS U [Ipaktuyeckas pabora Nel. Pacuerst 1o 2
3aKOHBI XUMUH XUMHYECKHM (hopMyJiaM v ypaBHEHUSIM
1.2 Tlepuoanueckuii 3akon | Ilpaktuueckas  pabora  Ne2.  CocraBieHue 2
U TMIEPUOMYECKAsi CHCTEMa | QJIGKTPOHHBIX | AIIEKTPOHHO-TPaPHUECKUX
Jd.N.Menneneena. dbopMynl  aTOMOB  XUMHUYECKHX  JJCMEHTOB.
Crpoenue aToma XapakTepHucTuka JJIEMEHTOB c Y4ETOM
MECTOHAXOXKACHUS B IEPHOAMYECKON CHCTEME.
1.4 Bona. PactBopsl. JlaGopatopnast pa6ota Nel. Peaknuu wnOHHOTO 2
DNEeKTPOIUTHYECKAS oOMeHa. WcneiTanue pacTBOpOB coseit
JICCOIIMAITHSI. WHJINKATOpaMH
1.5 Knaccudukanus Jlaboparopnas pabora Ne2. KauecTBeHHBIE 2
HEOPTraHMYECKUX peaknuM Ha XJOpUA-, Cynb(dar-, CHIMKAT- H
COCJIMHEHUH M UX CBOWCTBA | KapOOHAT- aHWOHBI
[TpakTuaeckast padora Ne3. Pacuer ckopocreit 2
1.6. Xumudeckue peakiii | xyypaeckoif  peakumu.  YIpaXHeHHs — Ha
CMEIIEHNE XMMUIECKOTO PaBHOBECHSI.
OKHUCITUTEIIBHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
Pa3znen 2 OPTAHUYECKASA XUMMUSL
2.4 Azotcoaeprxkaniue JlaGopaTtopnas padora Ne3. KauecTBeHHbIE 2
OpPraHWYeCKHEe COSANHEHUS. | PEaKIy OEeTKOB.
[Tonmmepsl.
NTOTI'O 12
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OBPA3OBATEJIGHBII MAPIIPYT

[punoxenue 3

KoHnTtponmpyemslie
KonTtpons KonTponupyembl
paszeinbl (TeMbI) OueHovHbIe CpeaCTBA
Hasl TOYKa . € pe3yJbTaThI
y4eOHON JUCHUTUIMHBI
Ne2 Pa3pen 1. JIPS, JIPY, JIP14, KonTpoabnasi | 1. TectoBble 3a1anus
OO6was u MP4, MPS, ITP1, padora Nel | 2. Pacuernble 3a1a4u
HeopraHu4veckKasi 1IP2, ITP3, ITPA4,
XHMHUS 1IP5, ITP6
Ne3 Pasznea 2. JIPS, JIPY, JIP14, KonTpoabnas | 1. PacuetHsie 3a1aun
Oprannyeckast MP4, MPS, ITP1, padora Ne2 | 2. TecroBble 3a1aHUs
XHMHSE IIP2, ITP3,
IIPA, ITP5, T1P6
Ned Homyck k IMoptdommo | 1. IIpakTnueckue padboTbl
3aueTy 2. JlabopaTopubie pabOTHI
3. Tecthl
4. KoHTposbHbIE pabOThI
IMpomexy | duddepenurpoBanHbIit Hroromsas 1. TeopeTtnueckue
TOYHAsA 3auyeT KOHTPOJIbHASI | BOTIPOCHI IO COJICPIKAHHIO
aTrrecran paGora Kypca
us 2. TunoBble 3a1aHus
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JIUCT PETUCTPAILIMU U3MEHEHUM U JONTOJTHEHUM

Ne Paznen paboueit Kparkoe cozeprxanue N3MEHEHHs1/OTIOTHEHUS Jara, [onanuce
n/m MPOTPaMMBbI Ne mporoxkona |npencenarens
3acenganus [1K TIK

PabGowas mporpamMMa  y4eOHOH  NUCHMIDIMHBI  «XHMHUSI»

aKTyanu3upoBaHa. B pabodyro mporpaMMy BHECEHBI CIIETYIOIINE

N3MECHEHHS!
3 YCJIOBUA B cBmm ¢ oOHOBIEHHMEM  MarepuambHO-TeXHHUYecKoro | 16.09.2020 .
PEAJIM3ALIU obecneyenust . MaTepuanbHO-TeXHH4ECKoe — obecniedeHue [[Iporoxon Ne 1 ra
VYEBHOU 9UTaTh B HOBOM PENaKIUH: A
JNCHUTTJIMHBI Kaouner EcTecTBeHHOHAYYHBIX 1M CUMILJIMH

VYueOHast ayIuTOpus AJIst IPOBEICHHS yUeOHBIX, NPAaKTHYECKUX U

71a00paTOPHBIX 3aHATHH, Al TPYNIOBBIX M HHAMBUAYaJIbHBIX

KOHCYJIbTAIlMH, JUIl TEKYLIEro KOHTPOJS M TPOMEKYTOYHOH

aTTecTalyy.

Pabouee MecTo mnpemonpaBarens: MEPCOHAIBHBIA KOMIIBIOTED,

paboune mecta oOydaromuxcs, Jocka ydeOHas, yueOHas MeOennb

Jladopatopust Xumuu

VYueOHast ayIuTOpusl TSI IPOBEICHUS yUEOHBIX, NPAKTHIECKUX U

71a00paTOPHBIX 3aHATHH, AT TPYNIOBBIX M HWHAWBUAYAIBHBIX

KOHCYNbTAIlMH, JUI1 TEKYIEro KOHTPOJS M IPOMEKYTOYHOH

aTTeCTallMu.

Pabouee MecTo mpemnopaBarens: IEPCOHAIBHBIH KOMIBIOTED,

paboune Mecta 00ydarOIIUXCsI, JOCKa yueOHast, yuyeOHas MeOeb;

Maker nemoHcTpauuoHHbld "lLleHTpudyra», Temaruueckue

IJIaKaThl U TaOJIHUIIBL;

Becsl TexHUYECKHUE C pa3HOBECAMY;

Becsl anekTpoHHBIE yueOHBIE O 2 KT

Becs! kBagpaTHBIE;

OKCHUKaTOPHI;

CyImuiKy HaCTCHHBIE,

Kpeimmka ¢ BeITSDKKOW (s BRITsDKHOTO ImKada Ne01380750),

(200*660*3500 mm;

Turmu dpapdopobie Huzkne Ne3;

Ixads! 1715 TOCYIBI M 000PYIOBAHHUS;

[Ikad ans XpaHeHHs XMMHUYECKHX peakTHBoB, (450%900%2100

MM.);

[Ixa¢s! CynIHIBHEIE,

HIurmps! TUTENbHbIE,

[Ixad BHITSHKHOM ¢ MOWKOM;

HancraBka s crona;

Buckosumerpst BITXK;

Cruprosku CJI-2
3 YCJIOBUA B cB#3m ¢ 3akmiodeHHEeM KOHTPAakTOB co  cropoHHMMH | 16.09.2020 r.
PEAJIM3AITNN 3JIEKTPOHHBIMU OUOJIMOTCUYHBIMH cUcTeMaMu “IOpaiit” [[Tporoxon Ne 1
YYEBHOU (Jorosoper  FOpaiit OBC www.biblio-online.ru Ne/1-1096-18, ra
JUCHUTTIJIVHBI NeJ1-1097-18), “BOOK.RU” (Jloroeop KnoPyc memma IBC 78

BOOK.ru Ne18493307//1-1093-18) m. Y4eOHO-METOIUYECKOE |
nH(pOpPMAMOHHOE 00ECTIeUeHNEe peaTu3allii MPorpaMMbl YUTATh
B HOBOW peJlaKIINu:

OCHOBHbIE HCTOYHUKHU:

1. Kawmwuuckuii, B. A. Oprannueckas xumust B 2 4. Yacte 1
[DnexkTpoHHBIM  pecypc] y4eOHUK 1L  CPEIHEro
npogeccruonanpHoro o0pasosanus / B. A. Kamunckuit. — 2-
e u3A., ucnp. u gon. — Mocksa : UznatensctBo IOpaiir,
2019. — 287 c. — (IIpodeccronansHoe oOpazoBaHue). —
ISBN 978-5-534-02909-3. — Pexum nocryma: https://biblio-
online.ru/bcode/437950

2. Kawmunckwii, B. A. Opranuyeckas xumusi B 2 4. Yactp 2

[DnmexkTpoHHBIN  pecypc] V4eOHUK I CPEIHEro
npodeccronaapbHoro oopasosanus / B. A. Kamunckuii, — 2-

21
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e u3d., ucnp. u gon. — Mocksa : U3narensctBo IOpaiir,
2019. — 314 ¢. — (IIpodeccronanpHOe 0Opa30OBaHUE). —
ISBN 978-5-534-02912-3. — Pesxum moctyma : https:/biblio-
online.ru/bcode/437951

3. Cysopos, A. B. O0mas u Heopraandeckast XuMust B 2 T. Tom

2 [OnexTpoHHBIH pecypc] : y4eOHHK MANs CpPEAHEro
npogeccuoranpHOTO 00OpazoBanus / A. B. Cysopos, A. b.
Hukonbsckuit. — 6-¢ w3nm.,, ucmp. u jgom. — MockBa
WznarensctBo  HOpaiit, 2019. — 378 c¢c. —
(ITpodeccuonansHoe obpaszoBanme). — ISBN 978-5-534-
02182-0. — Pexum JIOCyTIA: https://biblio-

online.ru/bcode/437404
JomojHUTETbHbIE HCTOYHHKH:

1. Kamwmuckuii, B. A. Opraamueckass XHMHA :@ TECTOBBIC
3aaHus, 3a7aqH, BONPOCH! [ DIEKTPOHHEIN pecypc] : yaeOHoe
mocobue s cpemHero mnpodeccHOHATBFHOTO 00pa3oBaHHS /
B. A. Kamunckuil. — 2-e m3x., ucnp. u gon. — Mocksa :
WsnarensctBo IOpaiir, 2019. — 289 c. —
(ITpodeccmonansHoe obpazoBanme). — ISBN 978-5-534-
02899-7. — Pexum JOCTyIIa: https://biblio-
online.ru/bcode/437953

2. [Tlerpomckas, H. A. Xwumwus [DnexkrpoHHBIH pecypc]
npaktukym [mis CIIO] / H. A. Ilerposckas ; MITY. -
Maruurtoropck : MI'TY, 2017. - 1 sanextpoHn. ont. quck (CD-
ROM). — Pexum JIOCTYTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S
123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true. -
MaxpooOBeKT.

3. Caenxo, O. E. Xwmumsa . VYueOHMK 11 KOJUIEIKEN.
Oobmieobpa3oBarenbHas MOAroToBKa [Tekcr] : y4eOHUK s
CIIO / O. E. Caenxko. - Pocros-Ha-/lony : ®enuke, 2018. -
283 c. - ISBN 978-5-222-29752-0

3 VCJIOBUS
PEAJIN3ALIUU
VYEBHOU
JVCLIATIJINHBI

B cBis3u ¢ OOHOBICHHEM  MaTEPUATBHO-TEXHHYECKOTO
obecrieyenuss m. Ilporpammuoe oOecrneuenne u HHTEpHET-
pecypehl YMTaTh B HOBOM PelaKIInm:

Ka6uner EcTecTBeHHOHAYYHBIX JHCHUTIHH

MS Windows (noanucka Imagine Premium) norosop /[-1227 or
08.10.2018, cpox npevictBus:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok neiictBust: 6eccpodHo

7 Zip cBoboano pacnpoctpansemoe (https://www.7-zip.org/),
CPOK JIeHCTBUsI: OECCPOYHO

JladopaTopust Xumuu

MS Windows (noanucka Imagine Premium) norosop /[-1227 or
08.10.2018, cpox mevictBus:11.10.2021

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: O€CCPOUHO

7 Zip cBoboauo pacnpoctpansemoe (https:/www.7-zip.org/),
CPOK JISHCTBHsI: 6ECCPOUHO

16.09.2020 r.
IIporokos Ne 1
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