ITpunosxeHue
k [MTICC3 no cienuasHOCTH
13.02.07 2aexTpocHAOKCHHS

PABOUAS ITIPOTPAMMA YUEBHOI TUCTIUILINHBI
OY/I.11 XUMUSI

A CHICHTHATBHOCTH

13.02.07 DnexkrpocHadKkeHHe

(xBamH()UKAIHA TCXHUK)

roa Havaia nmoarotosku 2020

2023



HNACIIOPT PABOYE IMPOT'PAMMBI YUEBHOMN JUCHUTIJIAHBI
«XuMusH
1.1. MecTO0 AHCHMILUIHHBI B CTPYKTYpEe OCHOBHOH mpodeccCHOHAIBLHOM
00pa30BaTe/IbHOI POrPAMMBbI:
Y4eOHast TMCUUIUIMHA « XUMHUS» OTHOCHTCS K TMCLHUIUIMHAM 10 BBIOOPY M3
00s13aTeNbHBIX MPEAMETHBIX 001acTell 0011e00pa3oBaTENbHON MOATOTOBKH.

1.2. Conep:xanue nporpaMmmsl «XUMHsD> HANIPABJIECHO HA JOCTHKEHHE
CJICAYIOLIHX eJIeil:

Hean:

- popmupoBaHue y 00YYAOIIMUXCS YMEHHUS OLCHMBATh 3HAYAMOCTh XHUMHYE-
CKOI'0 3HAHMS JUT KQKIOTO YEJIOBEKA,

- (popmupoBaHue y 00yUarOImMXcs UEIOCTHOTO MPEACTABIEHUS O MUPE U PO-
JIM XAMHUH B CO3IAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHON KAPTUHBI MUPA;, YMEHUS
OOBACHATE OOBEKTHI U MPOLIECCHI OKPYIKAOMIEH ACHCTBUTENBHOCTH: IPUPOIHOM,
COLIMATIBHOM, KYJIBTYPHOW, TEXHUYECKOMN CPEMIBI, - UCIIOJIB3Y Sl U1t 3TOT0 XUMUYe-
CKHE 3HAHMS,

- PazBuTne y oOyvarommxcss yMEHUH pa3nuyarb (aKTel U OLCHKW, CPaBHU-
BaTh OLICHOYHBIE BBIBOJBI, BUIAETh UX CBSA3b C KPUTEPUAMH OLEHOK U CBA3b KPUTE-
PUEB C OMPEACTECHHOW CHUCTEMOW LEHHOCTEH, (PopMynnpoBark M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;

- [IpnoOperenne 00y4arOIIMMUCS OMBITA Pa3HOOOPA3HON NEATENBHOCTH, MO~
3HAHUS U CAMOMNO3HAHUS, KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHHOE 3HAYEHUE
JUIS PA3JIMYHBIX BUJAOB JESATEIIBHOCTH (HABBIKOB PELICHUS MPOOJIEM, MPUHATHS Pe-
HICHW, MOMCKa, aHam3a 1 00paboTKK MH(OPMALMKA, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB M3MEPEHU, COTPYAHUYECTBA, OE30MacCHOr0 OOpalIcHHs C BELIECTBAMH B
MOBCETHEBHOM JKU3HU ).

1.3. TpeOGoBaHus K pe3yJibTaTaM OCBOECHHS JUCHHUILIHHDI.

OcBoeHue coacpKaHust YYeOHOH TUCIHUIUIMHBI « XUMHUSD, 00€CIICUNBACT J10-
CTHKEHUE CTYJCHTAMU CJICAYIOMIUX PE3YybTaTOB:

JINYHOCTHBIX:

- YYBCTBO FOPJOCTH U YBAKEHUS K UCTOPUM U JOCTHXKEHUSIM OTEYECTBEHHOMN
XUMUYECKOH HAyKH, XUMHUYECKH IPAMOTHOE MOBEACHUE B MpOodecCHOHaIbHOM nes-
TEABLHOCTH U B OBITY MPH OOpaIICHUM ¢ XUMUYECKHUMHU BEIICCTBAMU, MaTEpHATIaMU 1
MPOIIECCAMH,

- TOTOBHOCTb K MPOAOKEHUIO0 00pa30BaHus U MOBBINICHUS KBAIM(PUKAIUA B
n30paHHON MPO(PECCUOHATIBHON JEATEILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKAX KOMIETEHIIUNA B 3TOM;

- YMEHHUE WCMOJIb30BAaTh JOCTHXKCHHMS COBPEMEHHON XWMHMUYECKOW HAyKW M
XUMUYECKAX TEXHOJOTHI JJI1 TIOBBIMIEHUS] COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO pas-
BUTHS B BEIOPAHHOM Mpo(hecCHOHANTBHON NEATETLHOCTH,

MeTanpeaMeTHbIX:

-MCMOJIb30BAHUE PA3TUYHBIX BUOB MMO3HABATECILHON JACATEIIBHOCTH U OCHOB-
HBIX WHTEJUICKTYAJIbHBIX onepaiiuii ( MOCTaHOBKH 3aAaud, (POPMYJIUPOBAHUS THUIIO-
T€3, aHajauW3a U CHHTE3a, CPAaBHCHMS, OOOOIICHMS, CHUCTEMATH3alliM, BBISBICHUS
NPUYUHHO-CJIEACTBEHHBIX CBS3CH, MOMCKA aHAJIOrOB, (POPMYJIMPOBAHUS BBHIBOJIOB)



JUISL PEIICHUs MTOCTaBIICHHOM 3aauu, MPUMEHEHHE OCHOBHBIX METOJI0B MO3HAHUSA (
HAOII0/ICHH S, HAYYHOTO SKCIEPUMEHTA) AJI1 M3YUEHHUS PA3IMUYHbIX CTOPOH XUMHYE-
CKHX OOBEKTOB UM MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh CTAJIKUBATh-
cs B mMpodecCuOHANTbHOM cepe;

NnpeIMEeTHbIX:

- ¢(hOPMUPOBAHHOCThH MPEJACTABIICHUH O MECTE XMMHMM B COBPEMEHHOM Hayu-
HOI KapTUHE MUPa;, MOHUMAHUE POJIM XUMHUH B (DOPMUPOBAHUU KPYro3opa u pyHK-
[IUOHAJILHOM TPAMOTHOCTH 4Y€JIOBEKA JUTS PEUICHUS MTPAKTUYECCKUX 3a/1a4,

- BJIQJICHUE OCHOBOMOJIATAOMMMUA XUMHUUYECCKUMU MOHATUSIMU, TEOPUSIMHU, 3a-
KOHAMHU U 3aKOHOMEPHOCTAMU, YBEPEHHOE MOJIb30BAHNE XUMHUYECKOW TEPMHUHOJIO-
TUEi U CUMBOJIMKOI,

- BJIAJCHUE OCHOBHBIMHA METONAMH HAYYHOTO MO3HAHUS, WCIOJIB3YEMBIMUA B
XUMUU. HAOJIOJACHUEM, OMUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM, YMEHUE 00pa-
0aThIBaTh, OOBACHATH PE3yJIbTaThl MPOBEACHHBIX OMBITOB U JI€JIaTh BBIBOJIbI;, TOTOB-
HOCTh M CITOCOOHOCTh MPUMEHSITh METOJIbI MO3HAHUS MPU PEIICHUN MPAKTUYECKUX
3ajau;

- ¢(hOpMUPOBAHHOCTH YMEHHMS J1aBaTh KOJMYECTBEHHBIC OLICHKH W MPOU3BO-
JIUTh PACUETHI MO XUMUYECKUM (DOPMYJIaM U YPABHCHHSIM,

- BJIQJICHAE MPaBWIAMH TEXHUKH O€30MaCHOCTH MPU UCTIOIb30BAHUNA XUMUYE-
CKHX BEIIECTB,

- ¢(hOPMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH MO OTHOIICHUIO K XMMHUUYECKOM
uH(pOpMaIMK, NOJyYaeMOi U3 Pa3HBIX UICTOYHUKOB,

1.4.Kosim4ecTBO 4aCOB Ha OCBOEHHE pado4eii NporpaMmmbl
Y4eOHOI THCUUNJINHBI:

MakcumanbHas yueOHas Harpy3ka oOyudaromerocs — 80 4acoB, B TOM YHUCIIE:
o0s13aTeNbHas ayauTOpHas ydeOHas Harpy3ku oOydarolerocs, BKIIoyas jadopa-
TOPHBIE U MPAKTUUECKUE 3aHATUS - 78 4acoB, MPOMEKYTOUYHAs aTTecTalus — 2 ya-
ca.

2. CTPYKTYPA U COJEP)KAHUE YUYEFHOH JUCIUILIAHBI.
2.1. O0bém yueOHOIi AUCHUIVINHBI U BHABI Y4e0HOI padoThl

Bua y4eOHoii padoThl O0bemM 4acoB

MakcumanbHast yueOHas Harpy3ka (BCEro) 80
OO0s13aTenbHas ay IMTOpHAst yueOHast Harpy3ka (BCero) 78

B TOM YHCJIC: MPAKTHUYCCKUE 3aHIATHS 8
Ja00paTOPHBIE 3aHATHS 22
JICKIIUU 48
[TpoMexxyTouHast — arrectaisi B (opMe KOHTPOJBLHOTO 2
onpoca (1 cemectp), B opMe nudppepeHIIMPOBaHHOTO 3a-

yéra (2 cemMecTp)




2.2 TEMATHYECKUWI IIJIAH 1 COAEP’)KAHUE YUEBHOM JUCHUTLINHBI

Hanmenosanne pas3acioB U TCM Co;[epncaHHe yqe6Horo Marcpuaid, NPaKTHICCKUC 3aAHATHA, CAMOCTOATCIbHAA O0beM YPOBGHL
pa60Ta CTYJICHTOB JacoB OCBOCHUSL
1 2 3 4
1 cemecTp 34
Pazaen 1 OBIIAS U HEOPTAHUYECKASI XUMUS
Tema 1.1. CoaepxkaHue y4eOHOro MmarepuaJa
OcHoBHbIe xuMH4eckne nmousatus | [IpencraBneHue o CTpoeHUHM BelnecTBa. BaneHTHOCTb, XUMHUYECKHE
U 3AKOHbI XHMHH ¢dopmybl. 3akOH MOCTOSTHCTBA cocTaBa. OTHOCHUTENbHAS U MOJEKYJISAP-
Hasi Macca. 3aKOH COXPAaHEHUs] MacChl BEIIECTBA MPH XUMHUECKUX peak- 2 1
musix. PacueTsl mo xuMudeckuM ypaBHeHUsM. CocTaB, Ha3BaHHS U Xa-
paxTepHbIe CBOMCTBA OKCUAOB, OCHOBAHUN KUCJIOT, COJIEH.
Tema 1. 2. CoaepkaHue yueOHOro MmarepuaJa
Mepuonnyecknii 3axon u nepuo- (CtpoeHue aroma. 3apsia siapa, NOPSAAKOBBIM HOMep U Macca atroma. Pac-
AHYECKAs] CHCTeMA MIOJIOXKEHHE 3JIEKTPOHOB B aTOMaX IO SHEPreTUYeCKUM ypoBHsAM. [loHs-
J.U.MeHnneneeBa B cBeTe COBpe- |Tue O s-; p-; d-; f- amekTpoHHBIX 0Onakax.
MEHHBIX MpeacTaB/eHui 0 ctpo- |CoBpeMeHHast GOpMyIHPOBKA MEPUOIUIECKOTrO 3aKoHa. [lepronnyeckast
€HHH ATOMA. crCcTeMa XUMHUYECKHX 3JIEMEHTOB B CBETE€ TEOPHH CTPOEHHUs aroma. Pac-
npeaeNeHne 3JEKTPOHOB B aTOMaX NMEPBBIX UEThIPEX MepruooB. BaneHT-
HbIe 35eKTpoHbl. [Ipencrasnenue o s-: p-: d-; f- anemenTax. 4 2
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COSIUHEHHUN (OK-
CHJIIOB, TUAPOKCHIOB) B IpeaeNax IJIaBHBIX MOATPyII. BaneHTHbIE BO3-
MOKHOCTH aTOMOB Pa3HbIX 3JIEMEHTOB. 3Hau€HHE MEPUOIUYECKOTO 3a-
KOHa I TOHUMAaHHs HAy9YHOH KapTHHBI MUPA.
CoaepkaHue yueOHOro MmarepuaJa
Tema 1.3. CrocoOHOCTh aTOMOB 0OOpa30BBIBATH MOJIEKYJIbl. KOBajeHTHasi CBSI3b.
é;‘;’&lﬁ;‘igé‘;ﬁ;' DNEeKTPOOTPHULATENbHOCTh PAa3IMYHBIX 31eMeHTOB. llomspHas u Hemo- ) )

JsIpHasl KOBaJieHTHAas CBsi3b. BomoponHas cBsizb. MoHHas cBsizb. CTeneHb
OKHCJIEHUS BJIEMEHTOB B CJIOKHBIX BELIECTBAX, IPABUJIAa €€ HAXOXKICHUS.










Apenbl: OeH3051. XUMHUYECKHE CBOWMCTBA OEH30J1a; TOPEHHE, peaKIuHu 3a-
MenieHus (raJioreHupoBanue, HuTpoBaHue). [IpumeHenue OeH3zona Ha
OCHOB€ CBOICTB.

ITpupoaHble HCTOUHUKHU YriIeBOAOPOAOB. [IpuponHslii ra3: cocras, npu-
MeHeHue B kadectBe Torummea. Hedtb. CoctaB u mepepaborka HedTH.
Ileperonka Hedrn. HedrempomykThl

JlaGopaTopHoe 3ansiTHe NoS.
OOHnapykeHue yriepoaa, BOIOPOIA M KHCIOpPOJAa B OPTaHHYECKUX CO-
CAUHCHUSA.

MIpakTuueckas padora Ne 2,
H3rorosneHne MoJesei MONEeKyIL.

MIpakTuyeckas padora Ne 3.

OsznakomyieHne ¢ kosuteknuen «HedTh u mpoaykThl € mepepadoTKm.
O3HakOMJIEHHE C KOJUIEKLIHUEH Kay4yKOB M OOpas3IOoB M3ACNUN U3 pe3u-
HBI.

Tema 2.3.
Kuciopoacoaep:kamime oprannyie-
CKHe COeIHMHEHHS.

Coaep:xaHye y4e0HOro MaTepHuaja

Couptei. [lonydyeHue 3TaHOia OpOKEHHEM TJIFOKO3bI M THIApaTaluen
stunieHa. [loHsITHE O peneNbHBIX OAHOATOMHBIX CIIUPTaX. XUMHYECKHE
CBOIICTBa 3TAaHOJA. B3aUMONEWUCTBUE C HATpPHEM, OOpa30BaHHUE MPOCTHIX
U CIIOKHBIX 3(pupoB, okucieHue B ajpaerua. llpuMeHeHue >TaHONA HA
OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCJIEICTBUS sl OPraHNU3Ma YeJoBe-
Ka U MPeayNpexaCHUE.

I'muuepuH kak mpencTaBUTENIb MHOTOATOMHBIX CHUPTOB. lIpuMeHeHue
[JIMLEPUHA.

@eHon. Pusnyeckue U XUMUYECKHE CBOWCTBA (peHona. B3aumHoe Bvs-
HUE aTOMOB B MOJieKyje (eHoma: B3aUMOIEHCTBHE C THAPOKCHUIOM
HaTpus U a30THON kucioToil. [IpumeHenne peHona Ha OCHOBE CBOWCTB.
Anpnerunbl. I[Tonsatue 06 anbaerunaax. @opmanbaerua U €ro CBOWCTBA:
OKHCJIEHHUE B COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIEHHE B COOTBET-
cryromuid cnupt. Ilonydenne anpaeruioB OKHCICHHEM COOTBETCTBY-
romux cnuptoB. [IpuMeneHue GpopMasbIernia Ha OCHOBE €r0 CBOWCTB.
KapOonoBbie kucaotel. [ToHsiTHE 0 KapOOHOBBIX KHCJIOTAax. I oMonoru-
YeCKUH Ps MPeAesIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX kucjoT. [lomyue-
HUE KapOOHOBBIX KHCJIOT OKHCICHHEM aJIbJerHI0B. XUMUYECKHE CBOMI-
CTBA YKCYCHOHM KHMCJIOTHI: OOIIME CBOMCTBA ¢ MUHEPAJIbHBIMU KUCJIOTAMU




u peakius srepudukanun. [IpuMeHeHne YKCYCHOH KUCJIOThI HA OCHOBE
CBONMCTB. BpIcIine >XUpHBIE KUCJIOTBI Ha MPUMEpPE MNAIBMUTHHOBOW H
CTEapUHOBOM.

Crnosknble 3¢upsl u xkupbl. [lomyueHue CioxHBIX 3(UPOB peakLuen Te-
pudukauuu. Croxueie 3pupsl B nmpupoae, ux 3HadeHue. [IpumeHeHue
CIOXKHBIX 3(UPOB Ha OCHOBE CBOWCTB. JKUpPBI Kak CIIOKHBIE 3(QHPHL
Knaccudukanust xupoB. XUMUYECKHE CBOWCTBA KUPOB. THAPOJIU3 U
THAPUPOBAHUE KUAKUX KUPOB. [IpuMeHeHne KUPOB Ha OCHOBE CBOMCTB.
Mpbuia.

YrneBonpl. YrieBoabl, WX KiacCU(pUKALMS. MOHOCAaXapuabl (TIIFOKO3a,
bpykros3a), qucaxapunbl (caxaposa) W Mojucaxapuabl (Kpaxmajia v Lel-
JIFOJI03a).

I'moxo3a — BeIECTBO ¢ IBOMCTBEHHOW (DYHKIUEH — aibIeTHIOCITHPT.
XUMHYECKHUE CBONCTBA TJIFOKO3bI. OKHUCJEHUE B TIFOKOHOBYIO KHCJIOTY,
BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOe OposkeHue. IIpumMeHeHre TIoKo-
3bl HA OCHOBE CBOMCTB. 3HAUEHHUE YTJICBOAOB B KUBOW MPUPOJIE U JKU3HU
yenoBeka. [loHsTHE 0 peakusIX MOJUKOHASHCAIMN U THIPOJIN3A.

JlaGopaTopHoe 3ansTue Ne 6. CBoiCTBa CIUPTOB.

JlaGopaTopHoe 3ansTue Ne 7. CBOICTBa aJbAETUIOB.

JladopaTopuoe 3anstue Ne 8. CpolicTBa KapOOHOBBIX KHCIIOT.

JlaGopaTopHoe 3ansaTue Ne 9. CBoHCTBa yIJI€BOJOB.

JlaGopaTopnoe 3ausTue Ne 10. CBoiicTBa *KUpPOB.

—_ = NN

N[NNI




Tema 2.4 Conep:xkaHue yueOHOro MaTepuaja
A3zorcoaep:xkammue opranudeckue |AMuHel. [Torstue 00 amuHax. AnndaTHuecKue aMHHbI, UX KiacCupuka-
coequHenust. [loatumepsnl. 1Sl 1 HOMEHKJIaTypa. AHWJIMH KaK opraHudeckoe ocHoBaHue. [lomyde-
HUE aHWINHA W3 HUTpPoOeH30ja. lIpuMeHeHWe aHWIMHA Ha OCHOBE
CBOJCTB.
AMUHOKHUCTIOTBI. AMHHOKHUCJIOTHI KaKk am(oTepHbie Au(yHKIIMOHAIbHBIE
OPraHUYECKUE COSAUHEHUS. XUMHUYECKUE CBOWCTBA AMHUHOKHCIIOT. B3a-
UMOJIEICTBYE C IEeJIOYaMH, KMCIIOTaMU U APYT ¢ APYyroM (peakius mo-
nukoHneHncanun). [lenruaHas ¢Bs3b u monunenTtuabl. [IpuMenenue amu-
HOKHUCJIOT HA OCHOBE CBOMCTSB. S
Benku. [lepBudHas, BTOpUYHAS, TPETUYHASI CTPYKTYpbl OeIKOB. XUMH-
YecKue CBOHCTBAa OENKOB. TOpeHue, ACHATypallus, THAPOJIU3, LIBETHBIC
peakuuu. buonorndeckue GpyHkunm OenKoB.
Ioaumepsl. benku u nonucaxapuabl Kak OMOMOIMMEpPHI.
IInactmaccel. I[lonyyenne monumMepoB peakineil MmoJIuMepu3alui U 1o-
JUKOHAEHCAUUH. TepMOIIaCTUYHBIE U TEPMOPEAKTHUBHBIE TJIACTMACCHI.
IlpencraButenu muacTMacc.
kHa. ux knaccudwukanus. [TogyueHue BosokoH. OTaenbHbIE MPENCTaBH-
TN XUMHUYECKUX BOJIOKOH.
JlaGopaTopnoe 3ausaTue Ne 11. CgoiicTBa Oenka. 2
IpakTuueckoe 3anaTue Ne 4. Permenne skcnepuMeHTaNIbHBIX 3a/1a9 Ha
UAEHTU(DHUKALIAIO OPTAHUYECKUX COeTMHEHUI. 1
Tema 2.5 O6006menue 3HAHUI Coaep:xkaHue yueOHOro MarepuaJa: 3
M0 OPraHuYeCcKoil XMMHH. 3aKOHBI U TEOPUH XUMUU. XUMUYECKHE PEAKLUU, UX KIacCuUKaIus u
yCJIOBHSI TPOTEKAHMsI. XUMUS B )KH3HU O0IIIeCTBA.
IIpomexxyTo4HAsI aTTECTALIUSA: 2
Bcero: 80

JIs XapakTepUCTUKKN YPOBHS OCBOCHHUS yU€OHOTO MaTEpHaia UCIIOIB3YIOTCS CIECAYIOMUE 0003HAYCHHUS:

1. —o3HaKOMHUTEIbHbIN (Y3HABaHHUE PaHEE U3YUYEHHBIX 0OBEKTOB, CBOWUCTB);

2. —penpoayKTHUBHBII (BBITIOTHEHHE ACATETHHOCTH 10 00PA3ILy, HHCTPYKIUH HITH IO PYKOBOJCTBOM )

3. — mpoayKTUBHBIN (TUTAHUPOBAHUE W CAMOCTOSITETFHOE BHITIOTHEHUE ICATENPHOCTH, PEIIEHHE MMPOOIEMHBIX 33124 )



3. YCJIOBUSI PEAJTU3ALIMM PABOYEN IPOT'PAMMBI YUEBHOI
JUCIHUATLIMHBI

3.1 TpeOGoBaHNs K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
YueOHast ayauTopust sl TPOBEICHUS 3aHITANA BCEX BUAOB, MPEAYCMOTPEH-
HbIX 00pa30BaTEeIbHON MPOrpaMMOH, ISl MPOBEACHUS TPYMIIOBBIX U MHIWBUIYATbHBIX
KOHCYJIbTAlMii, MPOBEICHUSI TEKYLIETO KOHTPOJS M MPOMEKYTOYHOH arrecTanuu -
Kaouner «Xumus».
Oo6opyaoBanne: CTos MUCbMEHHBIN 1/yuntens (xum) - lmr., ctyn ISOblack

- 1 wr; Cron y4yeH.nabop. XMMUYECKHA ¢ BBIAB/ONOKOM -15mT., Ctyn yuyeHnueckuid 22
mr., pocka ayauropekas JA -349 -1 mr;, xonekuus "UyryH u crane” -15 1T, KOJIIEK-
g "Amomunuit" -14 wr; koanekuusa "BonokHa" - 15 T, koanekuus "Metauibel' -15
T, Kowekuus "MuHnepaiibl U ropabie nopoasl” (20 Bua) -15 mwr; komnexkuus "Mune-
panbHble yaoOpenus”" - 1 mT; kowieknus "HedTs u BakHEIIMEe TPOAYKTH €€ epepa-
Ootkn"(xum) -13 mr; komtekumsa "Tlnactmaccel” -15 wr; komnekuus "Tormnmuso" -14
T, koJuiekus "Ilkama TBeproctu” -15 mT; KOMIIIEKT makaToB (62 Ttad) 1-8 (xum) -8
wT, mnakarel 1-4 - 4 T, noprpersl XuMUKOB (10mT) - 1 mT; 3KpaH I/ AMHAMAYECKUAX
nocoowmif -1 T, mkad BHITSKHOM JEMOHCTPALMOHHBIN HANIOJIBHBINA O€3 CIIMBA (XUM) -
1 .

JlaGoparopust «XumMum»

OOGopyaoBaHme: CTOJ YYeHUUECKHIA-10 mT., CTyNn yuyeHHYecKkui- 12 mr., mkad mmis
onexabl — 1T, IKkad KHUKHBIHA
lurr., mkad ¢ monkamu- 1 mr., Becbl HP-200 -1 mit; komnekuus "Habop xumuueckux
aneMeHToB" -15 mt;, Habop "Heopranuka" oGOpya. I/IEMOHCTpPALMKA ONBITOB (XUM) -1
T, HabOp J/cocTaB. OOBEMHBIX MOJECECH MOJIEKYN (XUM)-1 WIT; MOJIKA C JABEpLAMH - 2
HIT, CTOJ AEMOHCTPALMOHHBIN XUMHAYECKUi-1 T, cTonm naboparopHblil (xum) - 1 wmr;
CTOJI JJAOOPATOPHBIHA € ANIMKAMU U PO3E€TKAMH -1 1T, CTON-MO¥Ka + CYIIWIIKA C Kperie-
HueM -1 T, cTyn naboparopHelii Ha ponukax - 1 wmT;, Tabmuna "llepuonmyeckas
CUCTEMA XUMHYECKHX 3JIEeMEHTOB MeHneneea'- 1 mt, Tabnmuma "PacTBOpUMOCTB
COJIEH, KUCJIOT U OCHOBaHMI B BojAC" - 1 T, Tenexka (xuMm) - 1 mr; Tymba MeTajuinye-
cKasg mojkarHas ¢ 3sul. -1 mr, mkad a/mocyasl U npuOOpoB (xum) -2 T, wmKad
J/XpaHEHHS] PEAKTUBOB (XUM )- 1 10T.

3.2 UndopmannonHoe obecneyeHue 00y4eHusl.

Ne ABTOpBI U 3arnaBue HsnarenbcTBo Kosi-
Wil coCTaBUTENN BO
OCHOBHAas JIMTEepaTypa

1. | Jebenes 10. A, Xumus ; yueOHUK AJIsT CPETHETO M: HU3parenbcTBo DIICKTPOHH
®Qances . H., npo€CCHOHATIBHOTO Opaiit, 2020. — 431 ¢— | b1 pecypc
lonyGes A. M., oGpasopaHus / PEKUM JOCTYIIA
IMamosan B. H. ; https://urait.ru/bcode/452
Iox o6, pex. 143
®Dancesa [ H.

2. | Tymuxun, E. W OO61mas ¥ HEOPraHMYICCKAST XUMHU | M: NU3mateapCcTBO DIICKTPOHH
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUSA YUEBHON
JUCTIUIIJINHBI
KOHTpONb 1 OLIEHKA PE3yJIBTATOB OCBOCHUS YUEOHON UCHUIIIIMHBI OCYIIECTBISETCS
NPENoaaBaTeNIEM B MPOLIECCE MPOBEACHUS PA3JIMYHBIX (POPM M BUAOB TEKYLIETO
KOHTPOJISI, MPAKTHYECKUX 3aHATHM, a TAKOKe MO PE3yibTaraM BBIMOIHCHHsS O0yya-

HOIUMHUCA HHAUBUAY aJIbHBIX 3aJIAHUN.

PesyabTaTh! 00yueHHs (0CBOEHHbBIE
YMEHHSsI, YCBOEHHbIE 3HAHUSI)

@opMbI H MeTOIbI KOHTPOJIS H OLEHKH pe3yJb-
TATOB 00y4YeHHs

JIUYHOCTHBIE:
JI1 4yBCTBO TrOPAOCTH U YBAKEHUSI K HCTOPUH
U TOCTUXKEHUSIM OT€YECTBEHHON XUMUYECKON
HayKH, XMMHUYECKH IPAMOTHOE IOBEJECHUE B
npo¢eCCUOHAIBHON NESITEIbHOCTH U B OBITY
npu oOpateHnu c XUMHUYECKUMU
BELECTBAMHU, MaTepHalaMH U MPOLECCaMU,
JI2 TOTOBHOCTb K MIPONOJKEHUIO
00pa3oBaHMsI M MOBBIIICHNUS KBATU(PUKALUY B
n30paHHON npodeccHoHaTbHON
OESITEIPHOCTH M OOBEKTUBHOE OCO3HAHHUE
POJIM XUMUYECKUX KOMIIETCHIIUH B 3TOM,

JI3 ymeHue UCHONb30BaTh JOCTHIKCHUS
COBPEMEHHOM  XUMHUYECKOM  HaykKH U
XHMHUYECKUX TEXHOJIOTMH [UIsi MOBBIIEHUS
COOCTBEHHOIO MHTEJUIEKTYAJIbHOTO Pa3BUTHUS

®DopMBbI KOHTPOJIsSI 00y4YeHHUSI:

- YCTHBIH OMNpPOC TEKYLIEro MM TeMaTH4eCKOro
yuera,;

- paboTa ¢ TeKCTaMH MO CHCcTeMaTH3auuu HHGOp-
Manuu (COCTaBJICHHE KOHCIIEKTOB);

- MpaKkTUYeCKue U 1abopaTopHbIE 3a1aHus,

- MOArOTOBKA U NPe3eHTalus 3alaHuH;

- TECTOBbI€ 3a/laHUs, IUKTAHTbL, IPOBEPOUYHBIE
padoTHI;

- B3aMMOKOHTPOJIb 00yHarOIIUXCS;

- 3a4eT IO TEMaM.

MeTtoab! OLleHKH pe3yJIbTATOB 00y4eHHsI:

- MOHUTOPHHT - HENPEepbIBHbIE KOHTPOJIUPYIOIINE
NEWCTBUS B CUCTEME «II€Naror-o0y4aromuics»;

- noptdomo;

- HaKOIHUTeJbHas OLIEHKa

B BbIOpaHHOMN npodeccCHOHATBHON

JesITeJIbHOCTH,

MertanpeameTHbie (YMeHUs1): ®DopMBI KOHTPOJIsSI 00y4YeHHUsI:

Y1 wucnonb3oBaHHME  Pa3NUYHBIX  BUAOB | - YCTHBIM OINpPOC TEKYIIEro WM TEMaTU4YeCKOro

MMO3HABATEJILHON NESITENPHOCTH U OCHOBHBIX
WHTEJJICKTYaIbHBIX Omepanuii (MMOCTAaHOBKHU
3amaqn, (HOPMyIUPOBAHUS TUIOTE3, aHAN3a
U CHHTe3a, CpaBHeHHs,  0000IeHus,
CHUCTEMAaTHU3allil, BBISIBIEHUS  PUYHHHO-
CIIEJICTBEHHBIX CBs3€H, TMOWCKA aHAJIOTOB,
(OpMyIMPOBAHUST BBIBOAOB) [JISl PEIICHUS
MOCTABJIEHHOM 3a1a4H, MPUMEHEHUE
OCHOBHBIX METONOB MO3HAHUs (HAOIIONEHNS,
HAy4YHOTO OJKCIEPUMEHTA) I HU3Y4YEHUs
Pa3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MPOLECCOB, C  KOTOPBIMH  BO3HHUKAET
HEOOXOIMMOCTD CTAJIKUBATHCS B
npodeccuoHaIbHOM chepe;.

yuera,;
- paboTa ¢ TeKCTaMH MO cHCcTeMaTH3auuu HHGOp-
Manuu (COCTaBJICHHE KOHCIIEKTOB);

NPaKTUYECKHE U JabOpaTOpHBIE 3a1aHus,
MOJrOTOBKA U Mpe3eHTaLus 3aJaHuil,
B3aHMOKOHTPOJIb O0Y4ar0 X CS;

3a4eT M0 TeMaM.

MeTtoab! OLleHKH pe3yJIbTATOB 00y4eHHsI:

- MOHUTOPHHTI - HEMPEepbIBHbIE KOHTPOJIUPYIOIINE
TEUCTBUS B CUCTEME «II€Naror-o0y4aromuics»;

- noptdomo;

-HaKOMMTEbHAsI OLIEHKA




IIpenmeTHble (3HAHMS):

31 chOpMHUPOBAHHOCTL TMPENCTABICHUA O
MECT€ XUMHUH B COBPEMEHHOW Hay4dHOHN
KapTUHE MHpa;, NMOHMMAaHHUE POJU XUMHU B
¢bopmupoBaHuU Kpyrosopa u
(YHKIIMOHAJIBHOW TPAMOTHOCTH  4eJIOBEKa
ISl PELICHUSI MPAKTUUECKUX 3a7a4,;

32 BJIAICHHUE OCHOBOTIOJIAT A0 LITUMU
XUMUYECKUMHU MOHSTUSIMH, TEOPUSIMU,
3aKOHAMH U 3aKOHOMEPHOCTSIMU, YBEPEHHOE
MOJIb30BAHUE XUMUUYECKON TEPMUHOJIOTUEN U
CUMBOJTUKO1;

33  BrajeHHe  OCHOBHBIMH  METOHaMH
HAyYHOTO TO3HAHHUS, HCMOAb3YeMbIMH B
XUMHUH: HaOJIFOICHHEM, OIHCaHHEM,
U3MEpPEeHHEeM,  OKCIePHUMEHTOM;  YMEHHE
oOpabateiBaTh,  OOBSICHATH  PE3YJBTATHI
MPOBEACHHBIX OIBITOB M [eNIaTh BBIBOJBI,
TOTOBHOCTb U  CIOCOOHOCTb  MPUMEHSITH
METOIbI MO3HAHHMS npu peLIeHuu
NpPaKTHYSCKHX 3a1a4;

34 cpOpMHUPOBAHHOCTH yMEHHs [aBaTh

KOJIMYCCTBCHHBIC OLCHKHU W TIPOU3BOOUTH

pacdeTel TO XHMMHUYECKHM dopMmyaaM U
YPaBHEHUSAM,

35 BJIAZICHUE IIpaBUJIaMU TEXHUKHU
Oe30macHOCTH npu UCTIOJIb30BAaHUU
XUMHYCCKUX BCUICCTB,

36 c(hOpMUPOBAHHOCTH COOCTBEHHOM

MO3ULMM IO OTHOUIEHUK) K XUMHUYECKON
uHpOpPMALIMH, TMOJy4YaeMOH U3  PasHbBIX
VICTOYHHKOB.

®DopMBI KOHTPOJISI 00y4YeHHUSI:

- YCTHBIH OMNpPOC TEKYLIEro MM TeMaTH4eCKOro
yuera,;

- paboTa ¢ TEKCTaMH MO cHcTeMaTH3auuu HHGOp-
Manuu (COCTaBJICHHE KOHCIIEKTOB);

- MpaKkTU4YeCKue U JabopaTopHbIE 3a1aHus,

- MIOATOTOBKA U IIPE3eHTalUs 3alaHuH;

- TECTOBbI€ 3a/laHUs, IUKTAHTBL, IPOBEPOUYHBIE
padoThI;

- B3aMMOKOHTPOJIb O0yHarOIIUXCS;

- 3a4eT IO TEMaM.

MeTtoab! OLleHKH pe3yJIbTATOB 00y4eHHsI:

- MOHUTOPHHTI - HENPEepbIBHbIE KOHTPOJIUPYIOIIHE
JEUCTBUS B CUCTEME «II€aror-o0y4aromuics»;

- moptdomo;

- HaKOIUTeNbHAsI OLIEHKA




