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1. OdnacTh NpuMeHeHus! MPOrPaMMbl

Pabouas mporpamma y4ueOHOM mucturiuHbl sBisieTcss yactbio [MIICC3 mo crnenumanbHOCTH
CIIO 10.02.04 O6ecnieuenre nHGOPMAITMOHHON 0€30MTaCHOCTH TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM
2. MecTo yueOHOH TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbI:

VYyebnas nucuuminaa bJ1.08. Xumus BxoauT B 6a30BbIe JUCIUIUTMHBI 00IIC00pa30BaTeIbHON
MOATOTOBKH, YMTaeTcs B 1,2 cemecTpax, B 00beMe 78 aKaj.4acoB.

3. [loka3aTenu ocBOeHUs y4eOHONH AUCHUIINHBI:

OcBoenne conepxanus yueOHoi mucuuruimabl BJ[.08. Xumus obecrieunBaeT JOCTHKCHHE
00y4aroIMMUCS CIIEIYIOMUX Pe3yabTATOB:

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHHS YUeOHOM TUCIHHUILUIMHBI OTPAKAIOT:

JI1 poccHiicKyl0 TpakIaHCKYI HIECHTHYHOCTH, MATPUOTHU3M, YBAXKEHHE K CBOEMY HapOYy,
YyBCTBa OTBETCTBEHHOCTU mepea PonmHoil, ropaoctu 3a cBoil kpail, cBoro Poauny, mporuioe u
HACTOSIIEe MHOTOHAIMOHATBLHOTO Hapoja Poccuu, yBakeHHE rOCyIapCTBEHHBIX CHMBOJIOB (repo,
¢braar, TUMH);

JI2 TpaxaaHCKYyIO MO3UIMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUIICKOTO OOIIECTBA,
OCO3HAIOIIIETO CBOM KOHCTUTYIIMOHHBIE MTpaBa M 0053aHHOCTH, YBAXKAIOIIET0 3aKOH U MPABOIOPSIOK,
00J1a/1a10111er0 YyBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOIIETO TPaJULMOHHbIE
HAI[MOHAJIbHBIC U O0IIeUYeIOBEYECKUE TYMAHUCTUYECKUE U IEMOKPATUYECKUE [IEHHOCTH;

JI3 roTOBHOCTH K ciyskeHHi0 OTE4YeCcTBY, €ro 3alluTe;

JI4cchopMHupOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW ¥ OOIICCTBCHHOW IMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, a TaKXKe Pa3InIHBIX (HOpM
0OIIECTBEHHOT'O CO3HAHUSI, OCO3HAHHE CBOET0 MECTa B MOJIUKYIBTYPHOM MUPE;

JIS chopmMupoBaHHOCTH OCHOB CAMOPA3BUTUSI M CAMOBOCIIUTAHMS B COOTBETCTBUU C
o0IIeYesIOBeUeCKUMU  LIEHHOCTSMM U HJeallaMd  TPa)xJIaHCKOTO OOIEeCTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOM JIEATETLHOCTH;

JI6 TonmepaHTHOE CO3HAHKE U TIOBE/IEHUE B TIOJUKYIBTYPHOM MHUpE, TOTOBHOCTh U CLIOCOOHOCTH
BECTH JIMAJIOT C JIPYTUMHU JIFOJBMH, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOJUTh OOMINE eI U
COTPYIHUYATD JUIS UX TOCTHXKEHUS;

JI7 HaBBIKM COTPYTHUYECTBA CO CBEPCTHUKAMH, JICTHMH MIIAJIIIETO BO3PAcTa, B3POCIBIMHU B
o0pa3oBaTenbHOl, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-HUCCIEeNOBATeNbCKON, MPOEKTHOM M JIPYrux
BUJIaX JEATEIIEHOCTH,

JI8  HpaBCTBEHHOE CO3HAHHWE M TIOBEJICHHWE HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX
IIEHHOCTEIA;

JI9 rOoTOBHOCT, W CHOCOOHOCTH K OOpa3OBaHHIO, B TOM 4YHCIIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIHLHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO
yCTenHoM npodeccuoHalIbHON 1 00IIECTBEHHOM AesITeNbHOCTH;

JI10 screTnyeckoe OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

JI11 npuHATHE W peanu3alyio I[EHHOCTEeH 30pOBOTO0 W 0Oe30omacHoro oOpas3a >KH3HH,
NOTPEOHOCTH B (PU3MYECKOM CAaMOCOBEPIICHCTBOBAHHUM, 3aHATHUSAX CIIOPTUBHO-03A0POBUTEIHHON
JESATEIIbHOCTHIO, HETIPUATHE BPEIHBIX MPUBBIUCK: KYPSHHUS, YIIOTPEOJICHHS aJTKOTOJIs, HAPKOTHKOB;

J12 OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (QHU3UYECKOMY U
TICUXOJIOTHYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK M JPYIHX JIFOJCH, YMEHHE OKa3bIBaTh
MEPBYIO MTOMOIIIb;

JI13 oco3HaHHBIN BBIOOp Oyaymied mpodeccur M BO3MOXXHOCTEH pealn3ariii cCOOCTBEHHBIX
JKU3HEHHBIX IJIAHOB; OTHOIIIEHHE K MPOo(decCHnoHaNbHOM AeSITeTbHOCTH KaK BO3MOXKHOCTH Y4acTUS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOMICHAIIMOHABHBIX TTPOOJIEM;

JI14 chopMUpOBAaHHOCTH HKOJIOTHMYECKOTO MBIIUICHUS, TMOHUMAaHUS BIUSHUS COLHUAIBHO-
SKOHOMMYECKHUX TMPOIIECCOB HAa COCTOSTHUE MPUPOJAHON U COLMATIBLHON Cpe/bl; MPHUOOPETEHUE OMbITa
9KOJIOTO-HAMPABICHHON JEATeIbHOCTH;



JI15 OTBETCTBEHHOE OTHOWICHHE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO IPHUHSITHSA
LIEHHOCTEN CEMENHOM KU3HU.

MeTanpeaMeTHble pe3y/JibTAThl OCBOCHUS Y4eOHOM TUCHUILUIMHBI OTPAXKAIOT:

M1 yMmeHHE CaMOCTOSITEIBHO ONPENENATh ILEIu JEATEJIbHOCTH W COCTAaBJISATH IUIAHBI
JESATEIIBHOCTH; CAMOCTOSITENIBHO OCYLIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH IEATEIBHOCTD;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCBl JUIsl JTIOCTMIKEHHUS IOCTABJIECHHBIX II€JIEH W peaau3aluuu
IUIAaHOB JESTEIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErHH B PA3JIMYHbBIX CUTYALUsX;

M2 ymeHue NpPOAYKTMBHO OOIIATbCd U B3aUMOJCICTBOBATH B IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTBIBATh HMO3MLMU JPYTUX YYAaCTHUKOB JEATENBHOCTH, 3(p(PeKTHBHO pasperaTsb
KOH(JIUKTHI,

M3 BnaneHue HaBbIKAMHM I103HABATEIbHOH, Y4eOHO-MCCIENIOBATEIbCKOW U MPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHus Npo0seM; ClIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
IIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIM4YHbIX METOJI0B [I03HAHHUS;

M4 TOTOBHOCTP M CIIOCOOHOCTb K CAMOCTOSITEIbHONH HH(OPMAIMOHHO-II03HABATEIBHOM
NeSITeIbHOCTH, BJIAJICHUE HABBIKAMU IOJyYSHHS HEOOXOIUMON HMH(pOpMAlMK U3 CIIOBApei pa3HbIX
TUIIOB, YMEHHE OPUEHTUPOBATHCSA B PA3JIUYHBIX UCTOYHMKAX MH(YOPMALUU, KPUTUYECKH OLICHUBAThH
¥ HHTEPIIPETHPOBATH HH(OPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

MS5 ymeHHe HCIOJIBb30BaTh CPEICTBA MHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHIM
(manee - WUKT) B pemieHMM KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpIraHMU3AlMOHHBIX 3aJa4 C
coOuto/ieHeM TpeOOBaHUIM SPrOHOMHUKHU, TEXHUKH O€30MacCHOCTH, TUTHEHBI, pPecypcocOepekeHus,
NPaBOBBIX U THYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301MacHOCTH;

M6 ymeHue onpeaensTh Ha3HaueHue U (PYHKIMU Pa3IMUHbIX COLMAIbHBIX HHCTUTYTOB;

M7 yMmeHue caMOCTOATEIbHO OLICHUBATh U MPUHUMATh PEIICHUS, ONPEAEISAIONINE CTPATEIHIO
MIOBEJICHNUS, C YYETOM I'PaXKIaHCKUX M HPABCTBEHHBIX LIEHHOCTEN;

M8 BiiazieHH€ SI3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEeHUs, UCIIOJIb30BATh aJJCKBATHBIC A3BIKOBBIE CPECTBA;

M9 BnaneHye HaBBIKAMHU MTO3HABATEIBHOMN PEQIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBHUI
Y MBICJIIUTEIBHBIX MPOLECCOB, UX PE3YyIbTATOB M OCHOBAHMM, TPAHMIl CBOETO 3HAHUS W HE3HAHWS,
HOBBIX IT03HABATEIbHBIX 33/1a4 U CPEACTB UX JTOCTHIKEHUS.

IIpenmerHbie pe3yJIbTaThl 0CBOCHHS Y4eOHOM AUCHHUIIMHBI OTPAKAIOT:

[11-chopmMHrpoBaHHOCTH MPEACTABIEHUN O IIEJIOCTHONM COBPEMEHHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, NPUPOAE KAK €IMHOM LEJIOCTHOM CHUCTEME, B3aUMOCBSI3U YEJIOBEKA, MPUPOIBI U
o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacITadax BeeneHHoil;

[12-Bnanenue 3HaHMAMU O HauOoJiee BAKHBIX OTKPBITUSAX M JIOCTH)KEHUSX B OOJIACTH
€CTECTBO3HAHMUS, MOBJIMIBIIMX HA ABOJIIOLMIO MPEJCTABICHUN O MPUPOJIE, HA PA3BUTHE TEXHUKHU U
TEXHOJIOTHIA;

[13-chopmrpoBaHHOCTH YMEHHSI IPUMEHSTh €CTECTBEHHOHAYYHbIE 3HAHUS JJIs1 OOBACHEHUS
OKPYKAIOIIMX SIBIECHUI, COXpaHEHHs 3/10pOBbs, oOecreueHHsl 0€30MacCHOCTH JKU3HEAEATENIbHOCTH,
OepeXHOro0 OTHOUIEHMSI K NMPHUPOAE, PALMOHAIBHOTO MPUPOJONONb30BAHUS, & TaKKe BBIITOJHEHUS
POJIM IPaMOTHOTO OTPEOUTEIS;

[14-chopmupoBaHHOCTH MPEICTABICHUM O HAYYHOM METO/I€ MO3HAHUS IPUPOJIbI U CPEACTBaxX
W3Y4YEHHsS MeEraMupa, MaKpoMUpa M MHKPOMHpaA; BIaJECHHE IPUEMAMH ECTECTBEHHOHAYYHBIX
HaOJII0/IEHU, ONIBITOB, UCCIIEI0BAaHUMN U OLIEHKU JOCTOBEPHOCTHU MOJIYYEHHBIX PE3YyJIbTaTOB;

I15-BnafeHne MOHATHITHBIM allapaTOM €CTECTBEHHBIX HAYK, IIO3BOJISAIOLIMM I03HABATh
MHUp, Y4acTBOBaTh B JMCKYCCHSAX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM, HCIIOJIb30BATH Pa3IUYHbIE
UCTOYHUKA HHGOpMAIMU JUIsI TOATOTOBKU COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCHTHCA K
coobmenusiMm CMU, coneprkamumM HayqIHYI0 HHGOPMAIIHIO;

[16-copMHpOBaHHOCTh YMEHUH NMOHUMATh 3HAYUMOCTHh €CTECTBEHHOHAYYHOTO 3HAHUS IS
KQXKIO0ro 4YeJoBeKa HE3aBUCUMO OT €ro NmpodecCHOHANbHOM IesTeNbHOCTH, pa3inyaTh (PakThl U
OLICHKH, CpPaBHUBATh OIICHOYHBIE BBIBOJbI, BHJIETh HX CBS3b C KPUTEPUSIMH OLIEHOK M CBS3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMON LIEHHOCTEN.



4. TemaTuyeckuii nJjiaH U cogep:kanue ydeoHoi qucuunanubl BJ1.08.Xumus

HaumeHoBaHue pa3jiesioB u Conep:kanue y4e0OHOro MaTepuaa, NpakTu4ecKue padoTbl 00y4ar0nuXcs O0bem | YposeHn
TeM 4acoB b
OCBOEHU
|
Pazpen 1
OOm1ast 1 HeOpraHu4yecKas
XUMUS
Tema 1.1 CopepxaHne yaeOHOro MaTrepuaa
OCHOBHbIE XUMHYECKHUE TOHATHS | 1 OcHOBHbBIE XUMUYECKHUE MOHATHS U 3aKOHBI XUMHUU. PacueTsl Mo XuMuueckum (Gopmynam 2 1
Y 3aKOHBI XUMUU W ypaBHEHHSIM. ['eHeTHYecKash CBsI3b MEXKIY KJIacCaMH HEOPTaHWYECKUX COCAMHEHHI.
Pemenue 3amay.
ITpakTueckue 3anstus Ne 1 2 1,2
1 ‘ Pacuérel no xumuueckum hopmynam
Tema 1.2 Copepxkanue ydeOHOro Marepuana 2 1,2
[lepuonuueckuii 3aKOH U 1 [lepuonuueckuidi 3aKOH M NEPUOJHMYECKAss CHUCTEMAa XHMHYECKOrO  DJIEMEHTA
MIEPUOANYECKAs] CUCTEMA AN .Menneneesa. Hcropust OTKpBITUS NEPUOAUYECKOrO 3akoHa. PoOpMyHpOBKa
XUMHUYECKOIO 3JIEMEHTA MEPUONYECKOr0 3aKOHA B COBPEMEHHOM BHUJIE.
JA.N.Menneneena
ITpakTrueckue 3anstust Ne 2 2 2
2 \ MonenupoBanue noctpoenus. [lepuoandeckoii cuctemsl (TaOIHIIBI) SJEMEHTOB
Copepkanne ydeOHOro MaTepuana
1 VYcnoBuss o0pazoBaHUS XUMHUYECKOM cBsi3u. HWoOHHas, mModspHas W HEMNOJsApHas 1,2
Tema 1.3 KOBAQJICHTHBIE CBS3U. 3aps]i MOHOB, MOHATHE CTENEHM OKHCIeHUs. Kpucraminueckue 2
XuMHu4ueckas CBA3b pPEHIETKH € Pa3IMYHbIM TUIIOM XMMHUYECKOU CBS3H
[IpakTnueckoe 3ansarue Ne 2 -4 2
1 N3rotoBnenne Mopeneld MOJIEKYT NPOCTBIX U CIOXHBIX BEUIECTB.KPUCTALIMYECKUX
perieTox
2 N3roroBnenne Mojened CIOKHOTO M MPOCTOrO BEHIECTBA, MOJENEH KPUCTATIMYECKOM 2
peleTKu 12
Tema 1.4 Copneprkanne y4eOHOro MaTeprana
DNeKTpoNIUTHYECKast 1 \ OJIEKTPOIUTBl W HEAJNEKTPOJUTHI. DIJIEKTPOIUTHYECKAsh JUCCOLMAINS BEHIECTB C 2
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JUucconranusa

NOJIIPHON KOBAJEHTHOM M MOHHOW CBsI3bI0. CTENEHb 3JIEKTPOJUTHUECKON TUCCOLMALIUY.

CwiibHBIC U C1a0bIe 2JICKTPOIUTHL. Peakiimu HoHHOro oOMeHa. DJIEKTPOJIU3 1,2
2 OKucnuTeNbHO-BOCCTAaHOBUTENbHBIE peakiuu. [lonbop kosdp¢ummentoB. CkropocTh
XUMHYECKON peakii. XMUMHUYECKOe paBHOBECHE.
IIpakTrueckoe 3anstue NeS
1 CKOpOoCTh XMMMUECKUX PEAKIIMA U XUMUUYECKOE PAaBHOBECHE
2
HNHTepakTUBHBIH YPOK Copneprxanue yueOHOTo MaTepuaa
Tema 1.5 1 [TonokxeHne METaJIOB B MEPUOAMYECKONM CHCTEME M OCOOEHHOCTHU 3IJIEKTPOHHOI'O
XUMUS METaIIOB CTpoeHusi uX aToMoB. DuU3MUecKHe M XUMHMYECKHe CBOicTBa MeTamioB. OKcHUIbl U
['mapokcuabl MeTayuioB. XHWMHUYECKas M OJICKTPOXUMHUYECKAs KOPPO3US METAJLIOB. 2
3amuTa oT kKopposuu. OO0I1as xapaKTepuCTHKa MEeTaJUIOB TiaBHbIX noarpymi I-111 rpynmn
MEPUOJUYECKON  CHCTEMBbl ~ XUMHYeCKHX  anemeHToB  JI.M.MeHneneeBa(Jiekuus
BH3YAJIH3A1HSA)
Tema 1.6. Coneprkanue y4eOHOro Marepuana
XUMHUS HEMETAIIJIOB
1 O6mue cBeneHuss o Hemeramwiax. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHS MX aTOMOB.
XapakTepucTuKa COCIUHEHHH HEMETAIOB: OKCHAOB, THUAPOKCHUIOB, BOJOPOJHBIX
coenuaenuit. Kucnopon coxaepxamue kuciotel. [loarpymma ramorenoB. CBoiicTBa U 2
NpPUMEHEHUE TaJoreHOB M WX coenuHeHui. Pacmo3naBanume ramoreHoB. [loarpymma
KHACIOpo/a. AJUIOTPONHS KHCIOpOJa M Cepbl. XapaKTepHCTHUKa DJJEMEHTOB W HX
COEIMHEHUH MOATPYIIIBI KUCIOPOAA.
ITpakTnueckoe 3anstue Ne 5,6
1 [Toyuenue okcuna yrinepona(lV).(Jlemoncrparus onbita) CBolicTBa KapOOHATOB
2 I'eneTndeckas CBA3b HEOPraHWYECKUX COETMHEHM. Pemenne 3ana4d 2

HpOMe)KyTO‘{Haﬂ arrecranus

Paznean 2.
Oprannyeckasi XUMHS

Tema 2.1.

CopepxaHne yaeOHOTro MaTepuana




OcHOBHBIE NOJIOKEHUS TEOPUU
XMMHYECKOTO CTPOCHUS
A.M.bytrnepoa

1 OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYecKoro ctpoenust A.M.bytneposa

1,2

Tema 2.2.

Copepxanue yaueOHOro Marepuana

Tpenenbhbie yrueoopoast | 1 | IpenenbHble yriieBoa0OPOIb! 1,2
[Tpaktuyeckue 3ausTust Ne 6-8
1 CocraieHue MoJiesieil MOJIEKYJl OpraHU4eCKUX BELECTB
2 KauecTBeHHOE ompeneneHue yriepoaa, BOAOpoAa U XJopa B OPraHMYECKHX 2,3
COEMHEHUSIX
3 AJIKaHbI, ATKEHBI M AJTKHHbI
Tema 2.3. CopepxaHue yaueOHOro MaTrepuana
Henpenenbuble yriaesogoponsl | 1 | HenpenenbHble yriieBomopoibl 1,2
Copeprxkanue ydeOHOro Marepuana
Tema 2.4. 1 [TonsiTrie 00 >MEKTPOHHOM CTPOSHUHU OEH30J1a KaK COMPSKEHHON CHCTEMBI C 3aMKHYTOMN
Apomarnyeckue yrieBoa0pObl 1enb0.B3auMocBsI3b NpeebHbIX, HENPEEIbHbIX U apOMATUYECKUX YIJIEBOJIOPOIOB. 1,2
Pusnueckue U XMMUYeCKHe CBOMCTBA OEH3071a.
2 [lpupoaHble WCTOYHMKA M CHHTETHYECKHE CIIOCOOBI TIIOJIyYEHHS] apOMaTHYECKHX
YIJIEBOAOPOAOB. XapaKTepHbIE pPEaKIMM HOHHOrO 3aMmelleHus (OpoMupoBaHUE,
HUTpPOBaHueE). Y CIOBUS UX NIPOBEJICHUS
I[TpakTuueckoe 3ausitue Ne 9 2,3
B3aumoneiictBue rmoko3sl U caxaposbl ¢ rugpokcugoMm menu (1I). KauectBenHble
peaKIMy Ha Kpaxmad
[TpakTueckue 3anstus Ne 10
1 Apensl. Xumuueckue cpoiictBa. Homenknatypa. Mcropust orkpeitud. dusmdeckue
cBorctBa. [Ipumenenue. [lonydyenue. 1,2

Tema 2.5.
CnupTsl U GEHOIIBI

CopepxaHre yaeOHOT0o MaTepuana

1 ‘ CniupThsl U HEHOJIBI

ITpakTnueckue 3ansiTust Ne 11,12

1 ‘ Pemienne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha TIOJYUYCHUC W PACIIO3HABAHWC OPraHUYCCKHUX
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coenuHeHuil (CuHTe3 OpoMaITaHa U3 CIMPTA) 2,3
2 CrnupThl. 2
ITpakTnueckoe 3ansatue Ne 15 2
1 ‘ DeHOJIbI
Tema 2.6. CopepxaHnue yueOHOro Marepuaia
AJBIeruanl 1 KETOHEI 1 ‘ AJpaerunsl 1 KETOHEI 2 1
[TpakTudeckoe 3ausatue Ne 16,17 2 2,3
1 Ilony4yeHue yKCyCHOro ajlbIerujia, U3y4eHHUEe CBOMCTB AIIbJETUI0B.
2 AJpIeruapl 1 KETOHBI 2
Tema 2.7. Copepxanne yaueOHOro Marepuaa
Kap6oHoBBIE KHCTIOTHI 1 KapOoHOBBIE KHUCIIOTHI. 2 2
2 [IpeBparenure oprann4eckux BeulecTs. PacueTHole 3agaun 2
Tema 2.8. Copepkanue ydeOHOro Marepuana 2 2
CrnosxHbie 3(UpBI U )KUPBI 1 | Cnoxubie 3¢bupst u sxups!
Tema 2.9. Copeprkanue y4eOHOro Marepuana
YrieBoabl 1 ‘ YrieBosl 2 2
Copepxkanue y4eOHOro Marepuana
HNHTepakTHUBHBIH YPOK 1 Awmunsbl. Knaccuduxamnus. M3omepus u HoMeHkiIaTypa aMuHOB. OCHOBHBIE CBOWCTBA 2 2
Tema 2.10. aMHUHOB.
A3oTcozeprkaliue OpraHn4eckue | 2 @epmentsl. Cnenuduunocts ux AedicTBus. Vcnonab3oBaHue (EpMEHTOB B Pa3IMUHBIX 2 2
COCIMHCHMA OoTpacyiiX HapoJHOro  Xo3sicTBAa. benku Kkak  OHMONOIUMEpPHI  aMHUHOKHCIOT.
[TpencraBiaenne 06 aMUHOKHUCIIOTAX, BXOASIINX B COCTaB IPUPOTHBIX OCIIKOB.
IIpomexyTouHast aTTeCTALMA 2
UTOI'O: 78

Jlnist XapaKTepUCTUKU YPOBHSI OCBOEHUS y4eOHOr0 MaTepuala UCIONIb3YIOTCS CIelyromue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTR);

2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3Iy, MHCTPYKIIUHU UJIH 110l PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BBIITOJHEHHE ACIATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33]1a4)




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

Pe3ynbTaThl OCBOEHUS IHUCLHUIUIMHBI JOCTUTAKOTCA 3a CYET HMCIOJIB30BaHUSA B IPOLIECCE
00y4eHUsI  COBPEMEHHBIX  HMHCTPYMEHTAIbHBIX  CPEACTB: JIGKIMU C  IPUMEHEHUEM
MYJIbTUMEIUNHHBIX TEXHOJIOTUH.

[Ipu npoBeneHUH 3aHATHH MCIONB3YIOTCS AaKTHBHBIE UM WHTEpaKTHBHbIE (opMbl. B
TabJMIle TPUBEACH IEpPEeYeHb OOpPa30BAaTENbHBIX TEXHOJOTHMH M METO/OB, UCIOJIb3yEeMBIX B
NAHHOU JUCHHUILIMHE.

Tum 3aparus
Jlexuus IIpakTrueckue 3aHATHS
Mertomabl/hopmbl
Tema 2.10.
Pa3bopka KOHKpETHBIX A30TcoaepKalie OpraHnuecKre
CUTYyalHil COCIMHCHUS
Jleknusa BuU3yannu3amus Tema 1.5
Y XUMHS METAJUIOB

6. TpeOoBaHUsI K MUHMMAJIBHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecre4eHn 10

3aHATHS TO y4yeOHOW IUCHMIUIMHE MPOBOJUTCS B KaOMHETE HKOJOTHYECKUX OCHOB
MPUPOIONOIB30BaAHUS

OcHamenue: creuuaiu3upoBaHHas MeOelb M TEXHUYECKHE CpeICTBAa OOydYeHHs,
cIIy’Kallue JJs IpeAcTaBieHus yuyeOHoi nHpopmanuu 60ibLIoN ayauTopuu: ydeOHas mMeOels,
JIOCKa, MyJIbTUMEIAA-ITPOEKTOP, MPOEKINOHHBIN dKkpaH, [1K.

7. Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHne JUCIUIIMHBL.

OcHoBHas1 JIUTepaTypa

1. Xumus : yueOHUK A5 cpenHero npodeccuoHanbHoro oopazosanus / 0. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. IllanoBai ; mox obmiei penakmnueii I'. H. ®aneeBa. — 2-¢
u3n., mnepepab. u gom. — MockBa : MzmarensctBo [Opaiit, 2020. — 431 c. —
(ITpodeccronansrnoe obpazoBanne). — ISBN 978-5-9916-7723-3. — TekcT : 25eKTpOHHBIN //
OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/452143

2. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. O0mias u HeopraHu4eckass XUMUs | YIeOHHUK
Uit cpeaHero npodeccuonansHoro oopasosanus / E. . Tynukun. — 2-e u3f., Ucnp. U JOM. —
Mocksa : UznarensctBo FOpaiit, 2020. — 385 ¢. — (Ilpodeccuonansuoe obpazoBanue). —
ISBN 978-5-534-02748-8. — Tekcr : snektponssiii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452785

3. Tynukun, E. . Xumusa. B 2 u. Yacte 2. Opranuueckas XuMus : Y4eOHUK IS

cpenHero npodeccuonansHoro oopaszosanus / E. M. TynmukuH. — 2-¢ W37., UCHP. U JIOM. —
Mocksa : HznarensctBo FOpaiit, 2020. — 197 ¢. — (IlpodeccuonanbHoe oOpa3oBaHHEe). —
ISBN 978-5-534-02749-5. — Tekcr : anektponHbii // DBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/452786
JlonoaHuTeIbHAS JJUTEPATYypa

4. MapteiHoBa, T. B. Xumus : y4eOHMK ¥ TPAKTHUKyM JUIsI  CPETHETO
npodeccuonanbHoro oopazosanus / T. B. MapteiHoBa, 1. B. Apramonoga, E. b. 'onyHos ; mox
obmieit penakuueit T. B. MapTeiHOBOW. — 2-€ u3A., ucmp. u gon. — Mocksa : M3natenbcTBo
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FOpaiir, 2020. — 368 ¢. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-11018-0.
— Tekcr : anextponnsiii // DBC FOpaiit [caitr]. — URL: https://urait.ru/bcode/450810

5. Aadpunorenoa, M. B. Xumus : Y4eOHMK U TPAKTUKYM JJIsi  CPEIHETrO
npodeccuonabHoro odpasosanus / M. B. Aupunorenosa, A. B. baokos, B. A. Ilonkos. — 2-¢
u3., uctp. u jpon. — Mocksa : U3marensctBo IOpaiit, 2020. — 291 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-11719-6. — Texct : anekrponusiit / DBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/452856

6. 3aiineB, O. C. Xwumusa. JlabopaTOpHBI HPAKTUKYM W COOPHHK 3aJa4 : ydeOHOE

nocobue s cpemHero mnpodeccuoHanbHoro obpazoBanus / O. C. 3aiineB. — MockBa :
MznarensctBo FOpaiit, 2020. — 202 ¢. — (ITpodeccunonanbroe oopaszoBanue). — ISBN 978-5-
9916-8746-1. — Tekcrt : oanektponHed // OBbC IOpaiit [caéit] — URL:
https://urait.ru/bcode/452597

7. Xumus: ¢cO. yde0.- METOJ. MaTepuajoB mit  conemumanbHOocTer:  09.02.03

«IporpammupoBanre B KOMIbIOTepHbIX cucteMax», 09.02.01 «KommbloTepHble CHUCTEMBI U
KoMIuiekcbl», 27.02.06 «KoHTposb paboOThl HM3MEpPUTENBHBIX  mHpuOopoB», 13.02.11
«TexHuueckass sKciulyaTanuss W OOCTY)KMBaHUE JJICKTPUUYECKOTO U DIEKTPOMEXAHUYECKOTO
obopynoBanus (mo orpacisaMm)», 18.02.01 ;AHaaTuTHYECKHI KOHTPOJIb KaueCTBa XUMHUYECKHX
coenureHuit», 21.02.13 «['eonoruyeckas cheMKa, MOUCKH W pa3BEAKa MECTOPOXKICHUMN
MOJIE3HBIX HcKomaeMmbix», 29.02.04 «KoHCTpyupoBaHue, MOJEIUPOBAHUE U TEXHOJOTHUS

IMIBEHUHBIX  H3ICIHIN, 10.02.04  «OOGecnieuenne  WHGOPMAIMOHHOW  0€30MacHOCTH
TeJIeKOMMYHUKAITMOHHBIX cucteM» / AMI'Y, @CIIO; cocr. II. E. CeiconsaTuna. — biarosemieHck:
N3n-Bo Amyp.roc. YH-Ta, 2018.- 27 c. Pexxum JOCTYTIA:

http://irbis.amursu.ru/DigitalLibrary/ AmurSU_Edition/10061.pdf
Ilepeyenb nporpaMMHoOro odecrneyeHust

1. OnepauuroHHas cucreMa MS Windows XP SP3 -
DreamSparkPremiumElectronicSoftwareDeliveryRenewal nmo moroBopy - CyOnu-nieH3MOHHBIH
noroBop Ne Tr000074357/KHB 17 ot 01 mapta 2016 roaa.

8. KoHTpoJIb U OLleHKA pe3yJIbTATOB OCBOEHHS Y4eOHOH JUCHUTINHBI.

KoHTpoib M olieHKa pe3ynbTaToB OCBOEHHS Y4E€OHOH AMCHUHMIIIMHBI OCYLIECTBISETCS
IIPENOIAaBaTeNIEM B IPOLIECCE MPOBEACHUS TEOPETHUECKUX M NPAKTUYECKHUX 3aHATHM, a TakkKe
BBITMIOJTHEHUS 00yYaroIMMHKCS Pa3INYHbIX HHANBUAYAJIbHbBIX 3a/1laHU.

Pe3yiabTaThl 00yueHus
y y ®opMbI 1 METOABI KOHTPOJISI H

HKH JIbTATOB 00y4eHUs!
(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHUSA) oue pesy 0B 00y+e

OCBOCHHBIC YMCHUSA

- MPOaHAIM3UPOBATHTEXHOTE€HHBICTIOCIEACTBUSA IS YCTHBIH OTPOC;
OKpYJ)Kalomel cpenpl, OBITOBOMW W TPOU3BOJCTBEHHOM
JesATEIbHOCTUYETIOBEKA; MPaKTUYECKHe pPaboTHI,

- YOpaBJIATh CBOEM MO3HABaTEILHOMN ACATCIIBbHOCTBIO,
IIpOBOAUTDH CaMOOILICHKY YPOBHA COOCTBEHHOTO
HHTCJUICKTYAJIbHOT'OPA3BUTHUAA,

BBICTPANBATbKOHCTPYKTUBHBICB3AMOOTHOIMICHUABKOMAaH/IC
TMOPCUICHUTIO O6IJ_II/IX 3a71a4 B O6J13.CTI/ICCT6CTB03H8.HI/I$I;
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- JUIs CHENbIX W CIa0OBHAANMX OOYYaIOIIUXCS
OBJIAJICHUE TMPABWJIAMU 3allUCH XUMHUYECKUX (OPMYyI C
HCIIOJIE30BaAHUEM penbeHO-TOYCHHON CHCTEMBI
ob6o3nauennii JI. bpaiins.

YCBOCHHBIC 3HAHUSA

- cOPMHPOBAHHOCTH MPEJICTABICHUI O MECTE XUMHHU B
COBPEMEHHOM HAay4YHOM KapTHHE MHpa; IIOHUMaHUE pOJIHU
XUMHUU B (OPMHUPOBAHMM Kpyrozopa M (yHKIHOHAIBHON
I'PaMOTHOCTH 4Y€JI0BEKa JIJIsl pELICHMs] IPAaKTUYECKUX 3a]1a4;

- BJAJCHHC OCHOBOIIOJATAIONUMH  XHMHYCCKHUMU
MOHSATHUSAMH, TEOPHIMH, 3aKOHAMH W 3aKOHOMEPHOCTSIMHU;
YBEPEHHOE TMOJIb30BAaHHE XUMHYECKOW TEPMHUHOIOTHEH U
CHMBOJINKOH;

- BJIaJICHUE OCHOBHBIMU METOZAaMU HAY4YHOI'O ITO3HAHMS,
UCHOJb3yeMbIMU B XMMHUHU: HaONlIOJIeHHE, OIHCaHHE,
U3MEepEeHue, SKCIIEPUMEHT; yMeHHe 00pabaThiBaTh, OOBSICHATH
pe3yibTaThl IPOBEICHHBIX ONBITOB M JENAaTh BBIBOJBL;
TFOTOBHOCTh M CIOCOOHOCTb HPHUMEHSATH METOJbl ITO3HAHUS
IIpY PELICHUN NTPAKTHYECKUX 3a/1a4.

YCTHBIH OIIPOC;

MpaKTUYECKHe paboTHl,

HpOMe?KyTO‘lHaﬂ aTrecranus

Apyrue (popMbl KOHTPOJIS,
Au(ppepeHpPOBAHHBIN 3a4eT

VYyebnas aucuumnuna bJ[.08. Xumus uzydaercs Ha npoTsbkeHuu 1 u 2 cemectpa.

Urorosoii onenkoit mo ydebnoit muctumaune bJ1.08. Xumus cuutaTth olieHKY 3a 2-0if

CECMECTD.

Ipumepnsvie onpocst 015 Opyaux hopm KOHMpPO.is

1-b1it cemecTp

1. OcHOBHBbIC XMMUYECKHE MOHATHS U 3aKOHBI XMMHHU.

2. Tlepnonmnvecknii 3aKOH U TIEPUOMYECKAS CHCTEMA XMMHUYECKOTO DJIEMEHTA

AN .Menneneena.
CtpoeHue aToMa. DJIEKTPOHHBIE (DOPMYIIBI aTOMOB.
XuMH4yeckas cBsI3b. BUIBI XUMUYECKON CBA3U.

SJ'IGKTPOJ'II/ITI/I‘IeCKa?I JUucconmuanus BEIICCTB.

o o k~ w

Merannuyeckasi U BOJIOPOJAHAsS CBS3b.
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10.
11.

12.

13.

14.
15.

16.
17.
18.

19.
20.

© N o g B w0 D

Onexrponu3. Buasl anekrponusa. [lpuMmenenune anexrpoaunsa.
OKHMCIUTENTbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

Peakuuu nonnoro oOMeHa.

I'maposnus cosneil.

[TonoxeHne MeTamIoB B IEPUOANIECKON CUCTEME U OCOOCHHOCTH AJIEKTPOHHOTO
CTpOEeHUA X aTOMOB. DU3HUECKHE U XUMUYECKUE CBOMCTBA METAJIJIOB.

Oxkcuapl 1 ['napokcupl METaUIOB. XUMHUYECKas U JIEKTPOXUMHUYECKass KOPPO3Us
METaJUIOB. 3alllUTa OT KOPPO3HUH.

OO61as xapakTepucTHKa MeTauIoB riaBHbIX noarpynn |-111 rpynn nepuoguueckoit
CUCTEMBI XUMUUYECKUX 3yieMeHToB [[.M.MeHneneeBa

O6mue cBeaenus o Hemetamuiax. OCOOEHHOCTH JEKTPOHHOTO CTPOCHHUS UX aTOMOB.
XapakTepucTUKa COEIMHEHU HEMETAIIIOB: OKCUOB, THAPOKCUAOB, BOJOPOAHBIX
coequHeHni. Kuciopoa comepxanue KuciaoThl

[Toarpymnmna rajgorenoB. CBOMCTBA M MPUMEHEHHE TaJIOTEHOB U UX COCTUHEHUM.
[loarpynna kucnopona.

AJI0TpOnus KUCIOPOAa U cepbl. XapaKTEPUCTUKA 3JIEMEHTOB U UX COCIMHEHUN
MOATPYIIIBI KUCIOPOJA.

I'eneTnueckas CBSI3b HEOPTAHUYECKUX COCTUHEHUM.

I'amoreHsr. FaJ'IOI‘eHOBOI[OpOI[HBIe KHUCJIIOTBI U UX COJIH.

Ilpumepnwvie sonpocw 05 Oughepenyuposannozo 3auema
2- oli cemecTp

OCHOBHBIE TIOJIOKEHHST TEOPUU XUMUYECKOTO cTpoeHus A.M.byrneposa.
KnaccudukanusopraHnueckuxcoemHeHu .

ITpenenbHBIEYTIEBOIOPOABI.

Omnpenenenue yriepona, BOAOPOAA B OPraHUIECKMX COETUHEHUSX.
HenpenensHblieyrineBo10poabl.

[Tomy4yenue 3THIIEHA U U3YyYEHUE €r0 CBOKCTB.

B3anmocBs3b npeesbHbIX, HENPeaeIbHbIX U apOMaTHUECKUX YIIIEBOAOPOIOB.
dusnueckue M XMMHUYECKHE CBOHCTBa OeH3osia. XapaKTepHble peaklud HOHHOTO

3aMCIICHUA (6pOMHpOBaHI/Ie, HHTpOBaHI/IC). yCJ'IOBI/ISII/IXHpOBCI[eHI/IH.

12



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cruptel u  ¢enonsl. CTpoeHHE, XMMHUYECKHE CBOWMCTBA, (DM3UYECKHE CBOMCTBA,
HOMEHKJIaTypa, U30Mepus, ITOIyYEHHE.

XHUMHUYECKUECBONCTBACIIUPTOB.

[Tony4yeHue yKCycHOro ajibJierujia, U3y4eHUe CBOKMCTB aJIbJICTUI0B.

Kap6onoBeie kucinotel. CTpoeHHE, XHMHYECKHE CBOWCTBA, (PU3UYECKHE CBOICTBA,
HOMEHKJIaTypa, U30Mepus, ITOyYCHHE.

Crnoxuble >Qupbl 1 xupbl. CTpoeHHe, XUMHYECKHE CBOWCTBA, (M3MUECKUE CBOICTBA,
HOMEHKJIaTypa, U30Mepus, ITOITyYEHHE.

VYraeBoasl. CTpoeHrEe, XUMHUECKUE CBOMCTBA, (PU3NUECKUE CBONCTBA, H30MEPHSL.
Awmunbl. Knaccuduxanus. M3omepus 1 HOMEHKIIaTypa aMHUHOB.

OcHOBHBIE CBOWCTBA amMUHOB. B3zaumojelictBue HX C BOJOM M KHUCIOTaMHU.
CpaBHEHMEOCHOBHBIXCBONCTBMETUIIAMUHA U JEMETHUIAMUHA.

benku kak OuornonmMepsl aMUHOKUCIIOT. [IpencraBiienne 00 aMHHOKUCIOTAX, BXO/ISIIINAX
B COCTaB MIPUPOJIHBIX OCJIKOB. [TonunenTuaAHAsI TEOPUACTPOCHUSOCIIKOB.
CrpoeHuenenTuIHOUrpynnupoBKH.

Ankanbl. CTpoeHHE, XUMHYECKHE CBOWCTBA, (M3MUECKHE CBONCTBA, HOMEHKIATYpa,
U30MepHs.

Ankensl. CTpoeHHE, XUMHYECKHE CBOWCTBA, (M3MYECKHE CBOWCTBA, HOMEHKIIATYpa,
MU30MEPHS, NTOTYyUYEHHUE.

Ankunbl. CTpoeHHe, XMMHUYECKHE CBOICTBa, (PU3UYECKHE CBOWMCTBAa, HOMEHKIJATYpA,
MU30Mepus, ITOIyYCHHE.

Ankonuenbl. CTpoeHHE, XUMUYECKHE CBOMCTBA, (DU3MYECKUE CBOMCTBA, HOMEHKIIATYpA,

HN30MCpHs, ITOJTYUCHHUC

13



