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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
Y. 12 XUMUA

1.1. ObsacTs npuMeHeHnst pado4eil MporpaMMbl

PaGouas mporpamma Y I.12 Xumus sinsiercs yacteto [ITICC3. Tlporpamma paspaborana ¢
yuetom TpeboBanuiit ®I'OC COO, ®I'OC CIIO cnemmansHoctu 09.02.01 KommberotepHbie
CUCTEMBI U KOMILJIEKChI

PaGouas nmporpamma yueOHOW NUCUMIUIMHBI MPEIHA3HAYCHA ISl U3YYCHUS JTUCIUTLIMHBI
XMWl ¢ TIETBI0 peanu3anuu 00pa3oBaTeIbHON MPOrpaMMBbl CpeaHero olmero oopa3oBaHus HA
6a3e ocHOBHOTO 001Iero oopazosanus no ITICC3.

PaGouass mporpamMma MOXXET OBITH HCIIOJIB30BAHA JAPYTUMH TPOQECCHOHATBHBIMU
00pa30BaTEIbHBIMU OPTaHU3ALUSAMH, PEAUTU3YIOIIUMHI 00Pa30BaTEIbHYIO MPOTPAMMY CPEIHETO
obmero oopazoBanus B npezenax ocBoeHus [IIICC3 Ha 6a3e 0CHOBHOTO 00I1IeT0 00pa30BaHMs.

1.2. MecTto MCHMIUIMHBI B  CTPYKType OCHOBHOH  mpodecCHOHAJIbLHON
o0pa3oBaTe/IbHON MPOTrPaMMBbI

V.12 Xumus uzydaercs B oOmeoOpa3oBaTensHOM Iukiie ydeOHoro rutana [ITICC3 Ha
0aze OCHOBHOTro oO0mero oOpa3oBaHMs, BXOJUT B COCTaB 0a30BbIX Y4YEOHBIX IHUCIMIUIVH,
npeIaraeMpIX IpoQeccuoHaIbHON 00pa30BaTeIbHOM OpraHu3auei.

1.3. Hean u miianHupyemMble pe3yJabTaTbl OCBOCHUS IMCHUIINHbI:

Conepxxanne mporpammbl  YJI.12 Xumus HanpaBlieHO HAa JOCTHKEHUE IEJIH:
¢bopMupoBaHME Yy  CTYIEHTOB  TMpPEACTABIECHUS O  XUMHYECKOH  COCTaBIAIOIIEH
€CTEeCTBEHHOHAYYHOW KApTUHBI MHpa KaK OCHOBBI MPHUHITHS PEHICHHA B >KU3HEHHBIX U
MIPOM3BOJICTBEHHBIX CUTYAIIUsIX, OTBETCTBEHHOTO TIOBEJICHHUS B IPUPOJIHOM cpejie.

Copneprkanue MporpaMmbl HaIIpaBJIEHO Ha pelleHUe 3a4ay:

1) copmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUYECKUX MPOIECCOB U
SBICHUM B OKPYXKAIOIIEW cpene, LEJIOCTHOM HAaydyHOM KapTHHBI MHpA, B3aUMOCBS3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (DOPMYJIbl HEOPTraHMYECKHMX M OPraHMYECKUX BEILECTB,
YpaBHEHUSA XUMHUYECKHX peaKIHil, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThI
XMUMHUYECKHX 3KCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHS MPOCTEHIINX XMUMHUYECKUX IKCIEPUMEHTATbHBIX
UCCIIEZIOBAaHUN ¢ COONMIOJeHMEeM TpaBWil 0€30MacHOro OOpalleHusi C BEUIECTBAMU H
1a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BuUTh YMEHHS HCIIOIB30BaTh MH(POPMAIIMIO XUMHUYECKOTO XapakTepa U3 Pa3iIHuHBIX
HCTOYHUKOB;

5) cdopmupoBaTh YMEHHS MPOTHO3HPOBATH IOCIEACTBUS CBOCH JAEATENBHOCTH U
XUMHUYECKHUX TPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh TNOHMMAaHHE 3HAYUMOCTH JOCTHM)KCHUH XHUMHYECKOW HAyKH U
TEXHOJIOTHH JIJI1 Pa3BUTHsI COIIMAILHON M TIPOU3BOICTBEHHOM cep.



2 INTAHUPYEMBIE PE3YJIbTATHBI OCBOEHHUS YYEFHOM JUCHUILJINHBI

Conepxxanne VYJ[.12 Xumus HampaBleHO Ha pa3BUTHE YHHUBEPCAJIBHBIX Y4eOHBIX
neicTBuil, (GOpMUPOBAaHHWE JIMYHOCTHBIX UM METalpeIMETHBIX (00mMX) W MpeIMETHBIX
(mucuurmuHapHeix) pesynpratoB PI'OC COO, a Ttakke o0mux U TpodhecCHOHATBHBIX
komneteHui ®I'OC CIIO cnenuansHoctr 09.02.01 KomnproTepHble CUCTEMBI M KOMILJIEKCHI
OK 01. Bbi6upath crioco0Osbl petieHus 3aad npophecCUOHAIBHON AesITeIbHOCTH IPUMEHUTEIHHO
K pa3JM4HbIM KOHTEKCTaM
OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpPEICTBA IIOMCKA, AaHaJIW3a M HUHTEpIpETalUn
uHpopMalvy, U UHMOPMAIIMOHHBIE TEXHOJOTUHU JUIsl BBIMNOJIHEHMS 3ajad Npo¢ecCHOHaTbHON
NEeATENBHOCTH
OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U pab0OTaTh B KOJUICKTUBE U KOMaH/IE
OK 05. OcymiecTBisATh YyCTHYIO M NMCbMEHHYIO KOMMYHHMKAIMI0 Ha TOCYJApCTBEHHOM S3bIKE
Poccuiickoit @enepainnu ¢ yueToM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa
OKO06. IlposiBiATh TrpakJaHCKO-MATPUOTUYECKYIO IO3ULMI0, AEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE TPaJMLMOHHBIX OOIIEUETIOBEYECKUX LEHHOCTEH, B TOM YHCIIE C YUETOM
rapMOHHU3aLUM MEXHALMOHAIBHBIX U MEXPEIUTMO3HBbIX OTHOILLEHUM, NMPUMEHATh CTaHAAPThI
aHTUKOPPYIIMOHHOT'O OBECHMUSI
JIIK 4.1 Co3naBath U ynpaBisiTh Ha NEPCOHAJIBHOM KOMIIBIOTEPE TEKCTOBBIMU JOKYMEHTAMH,
TabJUIAMHU, TIPE3EHTALUAMU U COAepKaHueM 0a3 JaHHBIX.

PesyabraTel ocBoenus qpucuumianabl Y12 Xumus Oomme n
npogeccuoHaIbHbIE
KOMIIeTeHIH U
®dI'oC CI10
Jluynocmmuvie u memanpeomemnmuoie (oouue): OK 01. Beibupats
B yacTu TpyA0BOr0 BOCIUTAHMSA: CIocoObl petieHus

- TOTOBHOCTD K TPY/y, OCO3HaHHE [IEHHOCTH MacTEPCTBa, TPyIOI00ue; | 3a1a4
- TOTOBHOCTh K AaKTUBHOH JCSATEIBHOCTH TEXHOJIIOTHYECKON U | IpodeCCHOHATBLHOM

CoLIMaIbHOU HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIUUPOBATh, | I€ITEILHOCTU
IJIAHUPOBATh M CAMOCTOSATENILHO BBIMOJIHATH TAKYIO JIEATEIIbHOCTD; MPUMEHHUTEIBHO K
- HHTEpPEC K pa3Iu4HbIM cepaM mpodheccuoHaIbHON AesTENbHOCTH. pa3IMYHbBIM

OBiaseHne YHUBEPCAIbHBIMH Y4YeOHBIMHM IO3HABATEJbHBIMM | KOHTEKCTAM
ACHCTBUSIMHU:

0a3oBble JJOrHYecKHe JeHCTBUS:

- CaMOCTOSITENIBHO (OpPMYIHpOBaTh U aKTyalU3UPOBATh MpPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIM MpPU3HAK WJIA OCHOBAHMS IS
CpaBHEHHSI, KJIACCU(PUKAIIUN U 00OOIICHHUS,

- ONIPENENATh LEIU AeTEIbHOCTH, 33aBaTh MAPAMETPhl U KPUTEPUU UX
JOCTHKEHHUS;

- BBUIBIIATH 3aKOHOMEPHOCTHM M NIPOTUBOPEUYUS B PACCMATPUBAEMBIX
SIBJICHUSIX;

- BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTh, OLIEHMBATh COOTBETCTBHE
PE3yJIbTaTOB LIEJSAM, OLIEHUBATh PUCKH MTOCIIEICTBUH 1E€ITEIbHOCTH;

- pa3BMBaTh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX
npo0JieM

0a30BBIE HCCIEA0BATEILCKHE NeliCTBHA:

- BIAJAETb HAaBbIKAMU Y4YeOHO-HMCCIIEOBATEIbCKOM M MPOEKTHOM
NeSITENbHOCTH, HaBBIKAMU pa3pelieHus mpooem;

- BBIIBJISTH TMPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3UPOBATh
3a/1a4y, BBIJIBUTaTh TMIIOTE3Y €€ PELICHUs, HAXOAUTh ApTyMEHThI IS
JTIOKa3aTelIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH




pelIeHus;
- AQHaJU3MPOBATH MOJYYECHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTUYECKH  OLEHHUBaTh HMX  JOCTOBEPHOCTb, IPOTHO3UPOBATH
W3MEHEHNE B HOBBIX YCJIOBHSIX;

- yMETh MEPEHOCUTh 3HAHUS B IO3HABATENIBHYI0O M MPaKTUYECKYIO
00JIaCTH KU3HEESITEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIIABUIaTh HOBBIE WJEW, NpeAIaraTb OPUTMHAIBbHBIE IMOAXOIbI U
pelIeHus;

- CHOCOOHOCTh WX HCIOJIb30BAaHHUSI B IMO3HABATEJIBHON W COLMAIBHOMN
MpaKTUKE

Ilpeomemmnvie (Oucyunaunapuoie):

- BIJIAJETh CUCTEMOW XUMHUYECKUMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIOJIAraIiue  MOHATUS  (XMMHUYECKUH  DJIEMEHT,  aToM,
9JIEKTpOHHast 000J04YKa aToMa, S-, p-, d-dJMeKTpoHHBIE OpOUTaIN
aTOMOB, MOH, MOJIEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCJIEHUs, XHMHUYECKas CBA3b, MOJb, MOJISIpHAs Macca,
MOJIIpHBIA 00BEM, YIIepOAHBIH CKeJeT, (yHKIHMOHAJIbHas TpyIIIa,
paguKall, W30MEpusi, HU30MEpbl, TOMOJOTMYECKUH psiZ, TOMOJIOTH,
YIIEBOAOPOABL,  KHCIOPOJI- W a30TCOAEp)KAIME  COCAUHEHUS,
OMOJIOTUYECKH AaKTHBHBIE BelIecTBa (YTJIEBOMABI, JKUPBI, OEIKH),
MOHOMEDP, TOJIUMEP, CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISPHBIE
COCIMHEHUS, KPUCTANIMYECKAs] PELIETKA, TUIbI XUMUUYECKUX PEeaKIil
(OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE, 3K30-U SHIOTEPMHUYECKHE,
peakuuu MOHHOTO OOMEHAa), pacTBOpP, SJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTAYECKAS.  JUCCOLMALMs, OKHCIHUTENIb, BOCCTAHOBHTEIIb,
CKOPOCTb XMMHUYECKOM peakluy, XMMUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (T€OpUsl XMMHUYECKOIO CTPOCHHsI OpraHndeckux BemecTB A.M.
byrtneposa, TeOpus 3IEKTPOIUTUIECKON JUCCOLMALINY, IEPUOAUIECCKUN
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMHH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOICTBaX, cOCTaBe, MOJYy4eHHMH U O€30MacCHOM HCHOJIb30BaHUHU
BROXHEHUIINX HEOPraHUYECKUX W OPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKON JAEeATEIbHOCTH YEI0BEKA;

- YMETb BBISIBIISITb XapaKTEpHbIE MPU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX
NOHATUM, NPUMEHATH COOTBETCTBYIOIIME TOHATHS IIPU ONHMCAHUU
CTPOCHUSI U CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BELIECTB M UX
NPEBPAICHUI; BBIABIATh B3aUMOCBS3b XMMHYECKHMX 3HAHUM C
NOHATUSIMU M TPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX
IIPEAMETOB;

- YMETh HCIOJb30BaTh HANMEHOBAHUS XUMUYECKUX COCAMHEHUN
MEKIYHAPOAHOTO COK03a TEOPETUYECKOM M MPUKIATHOW XUMHH U
TPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX BEILECTB (ITWIEH, AalEeTHJIEH,
ruuepud, Qenon, dopmanpaerun, YKCyCHas KHCIOTa, TUIMIHH,
yrapHblil ra3, yIJIEKUCHbIN I'a3, aMMHUaK, TalleHas U3BeCTb, HeralieHas
U3BECTh, TMHTbEBAas COAAa U JPYIHX), COCTaBIATH (OPMYIIBI
HEOPTraHUYECKUX W OPTraHWYECKHX BEIECTB, YPABHEHHUS XMMHYECKUX
peakuuii, OOBACHATb UX CMBICT; TOATBEPXKAATh XapaKTepHbIE
XUMUYECKHE CBOMCTBA BEIIECTB  3aMHMCSIMU YPAaBHEHUH XHUMHYECKUX
peaKiuii;

- YMETh YCTaHABJIMBATh MPUHAJJICKHOCTh N3YYEHHBIX HEOPraHUUECKHUX
U OPraHMYeCKUX BEUIECTB K OINPEAEJ]ICHHBIM KlaccaM M TIpynnam




COCMHECHUM, XapAaKTEpU30BaTh HMX COCTAB M BAXKHEUIIME CBOKCTBA;
ONpeAeNsiTh BHJbI XMMHUYECKHUX CBsA3ed (KOBaJeHTHas, WOHHas,
METAJUIMYECKasi, BOJOPOJHAs), THUIbl KPUCTAJUIMUYECKUX PEIIETOK
BEIIECTB; KJIaCCUPHUIMPOBATH XUMUYECKUE PEAKIINU;

- chopMHpoBaTh TMPEACTABICHUS: O XUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAy4YHOM KapTUHBI MHpA, pPOJIM XHMHHM B IO3HAHUHU
SBIICHUWA TPUPOABI, B (OPMUPOBAHUHM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHON TIpaMOTHOCTH, HEOOXOAUMOW st
pelIeHHus TPAKTUYECKUX 3a7ad U IKOJIOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CPEJIE;

- YMETh IPOBOJIUTH PACUETHI 10 XUMUYECKUM (HOPMYIIaM U YPaBHCHHUSIM
XUMHUYECKHX pEeakUUid C UCHOJb30BaHUEM (U3NYECKUX BEIHYUH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAaCCHI,
oO0bemMa (HOpMalbHBIC YCIIOBHS) Ta30B, KOJWUYECTBA BEIECTBA,
WCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl IPUHATUS PELICHUN
B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU

Jluynocmmuvie u memanpeomemmuoie (oouue):

B o01acTH HEHHOCTH HAYYHOT'O MO3HAHMA:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOW NPaKTUKH,
OCHOBAaHHOTO Ha JHAaNiore KYJIbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET'0 MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHME S3BIKOBOM M YHUTATENBCKOM KYJIbTYpPHl Kak
CpeICTBa B3aUMOJICHCTBUS MEXY JIFOJbMH U TTO3HAHUS MHPA;

- OCO3HaHME IIEHHOCTH HAay4yHOW [1eATeIbHOCTH, TOTOBHOCTb
OCYIIECTBIATh IPOEKTHYHD U HCCIEIO0BATEIbCKYIO JESTEIBHOCTD
WHANBUAYAIBHO U B TPYIIIIE;

OBiaieHNe YHUBEPCAJbHBIMH Y4YeOHBIMHM TO3HABATeJIbHBIMH
ACHCTBUSIMU:

padora ¢ nHgopmanueii:

- BIIAJIETh HaBBIKAMHU IOJIy4eHHUsI WH(OPMAIIUU U3 HUCTOUYHUKOB PAa3HBIX
THIIOB, CaMOCTOSTEIBHO OCYIIECTBIISATh TIOUCK, aHaJIN3,
CUCTeMAaTH3alNI0 U UHTEPIPeTalnio HHPOPMAIIUU PA3TUYHbIX BUAOB U
(dhopM TIpeicTaBICHMUS;

- cO3[1aBaTh TEKCThl B Pa3NUYHBIX (popmaTax ¢ y4eToM Ha3HAYeHUS
MHPOpPMAIMK U TEJICBOW ayqUTOPHUH, BHIOMpAas ONTUMANbHYIO (Gopmy
MIpe/ICTaBICHUS U BU3yaIH3aluy;

- OICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpMAINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3THUECKUM HOPMaM;

- WCHOJB30BaTh CPEACTBa WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B pEUICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPTaHU3alMOHHBIX 33/1a4 C COOJIOJIeHHeM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TMTHEHBI, PecypcocOepeKeHHs], MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAIIHOHHON 0€301acHOCTH;

- BIaJeTh HaBBIKAMU pACIO3HaBaHUS W 3alUTHl UHPOpPMaLUH,
MHPOPMAIIMOHHOH 0€30MaCHOCTH JINYHOCTH

Ilpeomemnmnoie (Oucuyunaunapuoie):

- YMETh aHAJTU3UPOBATh XUMHYECKYI0 HWH(OPMAIHIO, MOTYyJaeMyro H3
pa3HbIX UCTOYHHUKOB (CpeICcTB MaccoBoil nHpopMaluu, cetb NHTepHer
¥ Ipyrue);

- BJaJeTh OCHOBHBIMH METOJAMH HAYYHOT'O TIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHU (HAOII0eHUE, U3MEPEHUE, MOJICTUPOBAHUE);

OK 02 Hcnonb3oBath
COBPEMECHHBIC
CpeJlCcTBa TIOUCKa,
aHanM3a u
UHTEpIIpeTaluu
UHPOPMALIUHU 1
nH(bOpMalIMOHHbBIE
TEXHOJIOTHH JJIS
BBITMIOJTHEHUS 3a/1a4
npodeccuoHaTBHON
JesTeTbHOCTH




- YMETb IIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpPMYJIaM U YPaBHEHUSIM
XAMHAYECKHX PEaKIHUid C WCIOJNb30BaHUEM (U3NYCCKUX BEITHYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: MAacCHI,
o0bema (HOpMalbHBIC YCIIOBHS) Ta30B, KOJWUYECTBA BEIECTBA,
HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA [JIS1 TPUHATUA peI_HeHI/Iﬁ
B KOHKPETHBIX JKU3HCHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH M MX
IMPUMCHCHUCM

JIuunocmuuie u memanpeomemmusie (0oujue):

- TOTOBHOCTh K  CaMOpPa3BHTHIO, CaMOCTOSITCIBHOCTH |
CaMOOIIpeIeTICHHIO;

-OBJIaJICHUE HaBBIKAMHU Y4YEOHO-HCCIIEI0BATEIBCKOM,
COIIMAILHOM AeSITEIILHOCTH,

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU A€ CTBUSAMM:
COBMECTHAasI 1eITeJIbHOCThD!

- IIOHMMaTh M  HCIIOJb30BaTh
WHJWBUIYaIbHOU PabOThI;

- TPUHUMATh IEJIM COBMECTHOH JeATEIhbHOCTH, OPraHW30BBIBATH M
KOOPJUHUPOBATh JIEHCTBUS TIO €€ JOCTIKEHHUIO: COCTAaBJIAThH ILIaH
NEWCTBHUM, paclpenessaTh pPOJAM C Y4YEeTOM MHEHHMHA YYaCTHHKOB
00CYXIIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPAWMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSX PEaJbHOTO,
BHUPTYAITHHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

- OCYIIECTBIISITh MIO3UTUBHOE CTPATETUUYECKOE MOBEJCHNE B Pa3IMIHBIX
CUTyaIusiX, TPOSBIATH TBOPUYECTBO W  BooOpakeHHe, OBITH
WHHITUATHBHBIM

OBiaieHNe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU 1€ CTBUAMM:
NPUHATHE ce0sl U IPYTUX JIIOAe:

- TPUHUMATh MOTHBBI M apPTyMEHTHI JPYruUX IFOJEH TMPU aHAIH3E
pEe3yIbTaTOB CSITEIHHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JAPYTHX JIFOJICH HA OITUOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU APYTOr0 YEIOBEKa
IlIpeomemnmnsie (Oucuyunnunaphoie):

- yMeTh pemarh 3amayd mno TeMam «Metamie»y u  «Hemerammpny
MPEJICTaBIATh  pe3yNbTaThl B GopMe  3alucu  ypaBHEHUM
COOTBETCTBYIOIIMX peakuuid U (HOPMYJIHPOBATH BHIBOALI Ha OCHOBE
ITUX Pe3yTbTaTOB

MPOEKTHOU H

MNpCUMYIICCTBA KOM&HZ[HOIZ u

OK 04 D¢ddexTuBHO
B3aUMOICHICTBOBATH U
paboraTh B
KOJUIEKTHBE U
KOMaH/1e

Jluunocmmusle u memanpeomemtuie (0duue):

- JIGMOHCTpalus HaBBIKOB T'pPaMOTHO W3jaraTb CBOHM MBICIH |
0(pOpMIIATh JOKYMEHTAIIMIO HAa TOCYAapCTBEHHOM s3bIke PoccHiickoit
denepanuu, MpUHUMAs BO BHUMaHHE OCOOCHHOCTH COIMAILHOTO H
KYJIbTYPHOT'O KOHTEKCTA

Ilpeomemmusie (Oucyunaunapuwie):

— (hopmMupoBaTh COOCTBEHHYIO MTO3UIIMIO IO OTHOIIEHUIO K XUMHUYECKOM

OK 05 OcymiecTBasaThb
YCTHYIO ¥
MMCbMEHHYIO
KOMMYHUKAIIMIO Ha
rocy1apCTBEHHOM
si3pIke Poccuiickoit
denepanyiu ¢ y4eToM

nH(pOpMaIINH, TOTy4aeMON U3 Pa3HBIX UICTOYHHUKOB; ocobeHHocTel
- O(bOpMJ'IfITB JOKYMCHTAlIHIO B COOTBCTCTBHUU C mpaBujIaMH1 | COMUAJIBHOTO U
odopmieHHs KYJIBTYPHOTO
KOHTCEKCTa
JIuunocmmuuie u memanpeomemmusle (0ouyue): OKO06 ITposBisiTh
- (hopmupoBaHUE rPakJaHCKOTO NATPUOTUYECKOTO CO3HAHUSA, YyBCTBA | TPAXkKIaHCKO-
BCPHOCTU CBOEMY OTC'—I@CTBy, TOTOBHOCTHU K BBIIIOJIHCHUIO MNaTpUOTUYCCKYIO
IPaXXTAHCKOTO JOJTa U KOHCTUTYIIMOHHBIX 00S3aHHOCTEH MO 3aluTe MTO3HUIIHIO,
nHTEepecoB PoMHBL JEMOHCTPUPOBATh




- IpUOOIIeHNE K OOIIECTBEHHO-TIONE3HOM AESITEFHOCTH HA TPUHITUTIAX
BOJIOHTEPCTBA U OJIATOTBOPUTEIBHOCTH, IO3UTUBHOTO OTHOILIEHUS K
BOCHHOM U TOCYZapCTBEHHOM CIIyX0e€;

- BOCITUTaHHE B yXe€ HETEPIUMOCTU K KOPPYIIIMOHHBIM MTPOSBICHUSIM
IlIpeomemnmnoie (Oucuyunnunapnoie):

- 0CO3HaHHE OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMHUYECKOW HAayKU Kak
00JaCTH COBPEMEHHOT'O E€CTECTBO3HAHMS, XMMHUYECKHX MpPeBpaICHHIA
HEOPraHMYECKUX M OPraHM4YeCKMX BEHIECTB KaK OCHOBBI MHOTHX
SBJICHUH >KUBOM M HEXXMBOH MPUPOJBI; YIIIyOJICHUE IMPeICTaBICHUI 0O
MaTepHaJIbHOM €IMHCTBE MUPA;

- OBJIAJICHHE OCHOBAMHU XUMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBHIO
aHAIM3UPOBaTh M OOBEKTHUBHO OIICHUBATh JKU3HEHHbBIE CHUTYyaIUH,
CBS3aHHBIE C XHMMHEW, HaBbIKaMu Oe30MmacHOro oOpalieHus C
BEIIECTBAMH, HCIOJb3YEMbIMU B TIOBCEIHEBHOM KHU3HU; YMEHUEM
aHAIM3UPOBATH U TIIAHUPOBATH YKOJIOTMYECKU O€30MacHOE TIOBEICHUE B
L[eJISIX COXPaHEeHHUsI 310POBbs U OKPY)KaIOIIEH Cpeibl

OCO3HAHHOC
MOBEJICHHE Ha OCHOBE
TPaIUIIMOHHBIX
001I1eUeTOBEYECKUX
LICHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHHU3ALINH
ME)KHAIIMOHAJIBHEIX U
MEKPEJIUTUO3HBIX
OTHOIIIEHUH,
MPUMEHSATD
CTaHJaPTHI
AHTUKOPPYILIUOHHOTO
MOBEICHUSA

Jluunocmmuvie u memanpeomemnmusoie (oouue):

- CO3J]JaHUE PA3JINYHBIX BHUJIOB JOKYMEHTOB C IIOMOIIBIO Pa3IM4YHOTO
MIPUKIIATHOTO MPOTrPaMMHOI0 00eCriedeHHs, B TOM YHCJIE TEKCTOBBIX,
TaOJINYHBIX, TPE3EHTAILIMOHHBIX, a Takke Bed-cTpanun

Ilpeomemmuvie (Oucyunaunapuwie):

- HCIIOJIb30BAHNE 3HAHUNA XUMUYECKON HAYKU

JIIK 4.1 Co3nmaBath 1
YIPaBISATH HA
MePCOHATHHOM
KOMITBIOTEPE
TEKCTOBBIMU
JIOKyMEHTaMH,
TaOJIHIIAMU,
MPE3SHTAIMSIMU U
cojiepkaHueM 0a3
IAHHBIX.




3. CTPYKTYPA U COAEP) KAHUE OB[[IEOBPA3OBATEJIBHOﬂ JUCIHHATIIIUHBI
«XHUMMUS»

3.1. O0beM AUCHMILUIMHBI M BUJIbI Y4eOHOI padoThI

Buna yueoHoii padorsl O0bem yacoB

O0bem 00pa3oBaTeJIbHOM MPOrPaMMBbI 72
B TOM YHCIIE:

OCHOBHOE COJEpKAHUE 70
B TOM YHCJIE

TeopeTHYecKoe 00ydeHne 40

MPAKTUYECKUE 3aHATUS 30
IIpomeskyTounas arrecrauusi B popme uddpepeHunpoBanublii 3a4eT 2




3.2. TemaTnuyeckuii miiad u cogepxxanue Y /.12 Xummus, B TOM 4ncie ¢ yueToM padboyeil mporpaMmbl BOCIIUTAHUS

HaumenoBanue Conep:xkanue yueOHOro Marepuasa (0OCHOBHOE M MPO(ecCHOHAILHO-OPUEHTHPOBAHHOE), Oo0nem dopmMupyembie
Pa3ieJioB M TeM JIaGopaTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIAJTHOH MOIYJIb 4acoB KOMIIETEHIUH
1 2 3 4

Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crpoenue atomoB | TeopeTuveckoe 00yueHue 2 OK 02
XUMHIICCKHIX CoBpeMeHHass Mojienb cTpoeHuss aroMa. CHMBOJIMYECKHH S3bIK XUMHH. XHUMHYCCKUN DIIEMEHT. OK 04
SJICMCHTOB DnekTpoHHass KoH(uUrypamus aroma. Krnaccmukanus XMMHYECKMX ODJIEMEHTOB (s-, p-, d- OK 05
npupoaa 9JIEMEHTHI). BajieHTHbIE 3J€KTPOHBI. BajJeHTHOCTh. DJIEKTPOHHAS MPUPOJA XUMHYECKOH CBS3H. 2 OK 06
XUMHIICCKON DJIEeKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAS, METATHICCKast, JIIK 4.1
CBA3N BOJIOPOJIHAsA) U CIIOCOOKI €€ 00pa30BaHusl

IIpakTuyeckoe 3ansaTue 1 2

Pemenye 3aganmii Ha MCIIONB30BaHHE XUMHUYECKOW CHMBOJMKM W HAa3BaHUM COEIUHEHUI I10

HOMEHKJIATYpe MEKIYHAPOIHOTO COK03a TEOPETHYECKOW M MPHUKIATHONW XMMHH M TPHBHAIBHBIX

Ha3BaHUN IS COCTABICHHMS XHMHYECKHX (OPMYJI JBYXaTOMHBIX COEIWHCHHH (OKCHJIOB,

Cynb(UI0B, THAPUIOB U T.I1.) ¥ APYTHMX HEOPTaHUUECKUX COCTUHEHHM OT/IETBHBIX KJIACCOB. 2

[pakTryeckre 3aJaHus HAa YCTAHOBIICHUE CBS3H MEX/y CTPOCHHEM aTOMOB XUMHUYECKHX 3JICMEHTOB

Y IEPUOIUYECKUM U3MCHEHHUEM CBOMCTB XUMHUCCKHMX JIEMEHTOB U MX COCTUHEHUM B COOTBETCTBUH

¢ nosioxkeHueM B lleprnonnueckoi cuctemMe.
Tema 1.2. OcHoOBHOe coaep:kaHue 2 OK 01
Ilepuonuueckuii | [IpakTuyeckoe 3aHsiTue 2 2 OK 02
3aKOH U Ta0muia [Nepuopnueckas cuctema xuMudeckux dneMenTos .M. Menneneesa. ®U3H4eCcKuil CMBICI OK 04
A.1. Menneneesa IMepuoanyeckoro 3akona J[.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHsI CBOUCTB XMMHUYECKUX OK 05

3JIEMEHTOB, 00pa3yeMbIX MMM MIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C TTOJIOKECHUEM OK 06

XHUMHUYECKOTo dieMeHTa B [leproanueckoii cucreMe. MUPOBO33pEHUYECKOE M HAYYHOE 3HAUCHUC JITIK 4.1

[Tepuonnueckoro 3akona [[.M. Menneneena. [Iporuosst I.1. MenneneeBa. OTKpbITHE HOBBIX )

XUMHUYECKHX DJIEMEHTOB.

Pelenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKHX 3aJaHUI HA XapaKTEPUCTUKY XUMHYECKHX

3JIeMeHTOB «MeTalIMyecKre ¥ HEeMETAUTMIECKUE CBOMCTRA, IICKTPOOTPHIIATEIbHOCTh

XUMHUYECKHX 3JICMEHTOB B COOTBETCTBUH C UX DJIEKTPOHHBIM CTPOCHUEM M TIOJIOKEHHUEM B

NEPUOJIUYECKOM CUCTEME XUMUYECKuX iemeHToB /.M. Menneneesa»
Pa3zpnen 2. Xumuyeckune peakuuu 10
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Tema 2.1. Tunsl OcHOBHOe cojIep:KaHue 4 OK 01
XUMHYECKHUX Teoperudeckoe o0yueHue 2 OK 02
peaxuuii Knaccudukarus u TUIBI XUMUYECKUX PEAKIIUN C yYACTUEM HEOPTaHMUECKUX BEIIECTB. OK 04
CocraBineHue ypaBHEHUI peakluii COeTMHEHUS, Pa3JIoKeHU, 3aMEeIIeHHsI, 0OMEHa, B T.4. peaklui OK 05
TOPEHUsI, OKUCIICHUA-BOCCTAHOBJICHUSI. OK 06
VYpaBHeHUsI OKUCTIEHUsI-BOccTaHOBIIeHUsA. CTeneHp okucieHusi. OKUCIUTETh U BOCCTAHOBUTENb. 2 JIIK 4.1
CocraBiieHH€e U ypaBHUBAHNE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM AJIEKTPOHHOTO
6ananca. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE PEAKIIUU B IPUPO/IE, MPOU3BOACTBEHHBIX MPOIECcax
U )KM3HEJIEATeIbHOCTH OPraHU3MOB
IpakTnyeckoe 3ansaTue 3 2
KonunuectBennsie oTHOIIEHHS] B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XMMHUU U PACUETHI
M0 ypPaBHEHHUSIM XUMHUYECKHX peakiui. Moip Kak eauHHIla KOJWYecTBa BellecTBa. MosspHas
Macca. 3aKOHBl COXPaHEHHsS MacChl W SHepruu. 3aKkoH ABoraapo. MoJsIpHBIE 00BEM Ta30B. 2
OtHocuTeNbHAs TUIOTHOCTh Ta3oB. PacueTbl 1O ypaBHEHUSM XHUMHUYECKHUX PEAKIUN C
MCIIOJIb30BaHUEM MacChl, 00beMa (HOpMasbHbIE YCIOBHUS) I'a30B, KOJMUECTBA BEHIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
OnekrpoauTHiecka| Teopernyeckoe 00yueHHe 2 OK 02
A ucconnanna U | Teopust 3JIEKTPONUTHUECKOM Aucconuanuu. MoHbBL. OIEKTpONUTHI, HE3IEKTPONHTHL. Peakuuu OK 04
MOHHBII 00MEH HWOHHOTO ) OK 05
obmeHa. CocTaBieHHE peakluii HOHHOTO OOMEHA IMMyTeM COCTABIICHHUSI MX TOJTHBIX U COKPAICHHBIX OK 06
HWOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE peakuy. 3aJJaHus Ha COCTaBJICHHE NOHHBIX PEaKIUi JITIK 4.1
IIpakTnyeckoe 3anaTune 4 2
Tunel XuMUYeCKUX peakuuid. M3yuenue TUIOB (TI0 COCTaBY M KOJUYECTBY UCXOAHBIX U
00pa3yromuxcs BEMECTB) U MPU3HAKOB XUMHUECKUX peakiuii. Peakiun noHHoro oOMeHa, 2
onpeJieJIeHUue Cpe/ibl BOAHBIX pACTBOPOB COJIeH. 3a/1aHMs HA COCTABJICHUE HOHHBIX PeaKIni
KonTpoabHas
CrpoeHue BelecTBa U XUMUYECKUE PeaKluu 2
pabora 1
Pazgea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BeleCTB 16
Tema 3.1. OcHoOBHOe conepkaHue 4 OK 01
Knaccupukanus, | Teopernueckoe o0ydyenune 2 OK 02
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HOMEHKJIATypa
CTpOEHHUE
HEOPTraHUYeCKUX
BEIIIECTB

[Ipenmer neopranudeckoit xumuu. Kinaccuduxanus Heopranuueckux Bemiects. [Ipocteie u
CJIO’KHBIE BellecTBa. OCHOBHBIE KIIACChI CJIOMKHBIX BEIIECTB (OKCUBI, TMIPOKCUIbI, KUCIOTHI, COJIN).
B3aumocBsI3p HEOpraHMUECKUX BEIIECTB. ArperatHble COCTOSIHUSA BelecTBa. Kpucrammnueckue u
amMop(QHble BelecTBa. THUIbI KPUCTAJUINYECKUX PEILETOK (aTOMHAsl, MOJIEKYJISIpHAsi, NOHHA,
MeTaJuTn4yecKasi). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB BEILIECTBA OT THIA KPUCTATIINYECKOM
pemeTk. 3aBUCUMOCTb XMMHYECKON aKTUBHOCTH BEIIECTB OT BU1a XMMHUYECKOM CBSI3H U THIIA
KpHUCTaJUIN4ecKol pemeTku. [IpuarHbpl MHOr000Opasus BEIIecTB

IIpakTH4eckoe 3aHATHE S

Homenknarypa HeOpraHMUECKUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX XUMHUYECKON
(opMyJIBI MM COCTABICHHE XMMUYECKON (POPMYJIBI HCXOMSI U3 HA3BaHUS BEILECTBA 110
mexayHapoanoit (MFOITAK) unu TpuBHaabHON HOMEHKIIATYpE.

Pemenne mpakTuueckux 3aJaHUi MO KiIacCU(UKALMM, HOMEHKJIAType M XMMHUYECKUM (opMysam
HEOPTaHWYECKUX BEILECTB Pa3IMYHBIX KJIACCOB (yrapHbIi Ia3, YIJICKUCIbIA ra3, aMMHaK, rameHas
U3BECTh, HErallleHas M3BECTb, NMHUTbEBAs COJa M JPYrux): Ha3blBaTh M COCTABIATH (POPMYIIBI
XMUMHUYECKHUX BEIECTB, ONPEACIATh MPUHAIIICKHOCTD K KIIaccy.

Hcrounnku xumudeckoi nHbopmaimu (cpeacTBa MmaccoBoil nHpopmanuu, cetb MHTEpHET 1
apyrue). Houck nadopmarum o Ha3BaHUsM, HIEHTH(UKATOpaM, CTPYKTYPHBIM hopMynam

OK 04
OK 05
OK 06
JITIK 4.1

Tema 3.2. dusnko-
XUMHUYECKHE
CBOICTBa
HEOPraHUYECKUX
BCIIIECTB

OcHoOBHOe conepkaHue

TeopeTnyeckoe 00yueHue

Mertamnpl. O0mue ¢u3ndeckue W XHUMUYECKHE CBOWMCTBa MeTaioB. CHocoObl TMONTydYEHUSI.
3HaueHre METAIOB U HEMETAJLIOB B npupoac U KU3HCACATCIBHOCTHU YCJIOBCKA U OPraHU3MOB.
Koppo3ust MeTaiioB: BHIIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UHU

Hemeramner. O0mme ¢usnueckue M XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIMYHBIE CBOWCTBA
HemetauioB [V— VII rpymn. Kiaccudukanus u HOMEHKIAaTypa COEIMHEHMH HEMETaslloB.
KpyroBopoTbl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCUAOB, THIPOKCHIIOB,
KHCIIOT, COJIed U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHHUU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
COCJIMHEHUH, BBICIIUX OKCUIOB U THJIPOKCHIOB

IIpakTH4yeckoe 3ansaTue 6

CocraBneHne ypaBHEHHH XUMUYECKUX PEAKLHUM C Y4aCTUEM IIPOCTBIX U CIIOKHBIX HEOPTAHWYECKUX
BEIIECTB: META/UIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPraHWYECKUX KHCIIOT, OCHOBaHMA M aM(OTEpHBIX T'MIPOKCUIOB; HEOPraHWYECKHUX COJIEH,
XapaKTEepU3YIOLUX UX CBOMCTBA.

Pemenne npakTHKO-OpPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUM HAa CBOMCTBA, COCTaB, MOJTYyYCHHUE U

OK 01
OK 02
OK 04
OK 05
OK 06
JITIK 4.1
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0e30macHOe HUCIOJb30BAaHUE BaXXHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYECKOU
JEATEIIbHOCTHU Y€JIOBEKa

Tema 3.3. OcHOBHOe conepkaHue 2 OK 01
Unentuduxauns | Ipakruueckoe 3ansirue 7 2 OK 02
HCOPraHM4ICCKUX | MpICICHHBIN SKCIEpUMEHT M neHTrduKaus HeoOpraHnIeCKUX BEIIECTB. OK 04
BELIECTB PemeHne sKCEpUMEHTAIBHBIX 334a4 0 XUMUYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, I10 OK 05

pacro3HABaHUIO U MOJIYYEHUIO COCIMHEHNI METAJIJIOB U HEMETAJIIOB. ) OK 06

WnenTndukanys HEOPraHMYECKUX BEIIECTB C HMCIOJIb30BAaHUEM HUX (DU3UKO-XUMHUECKUX CBOWCTB, JITIK 4.1

XapaKTepHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHbIE peakluu Ha Cynbdar-, kapOoHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHMUSI
Kontpoabnas N

CBoiicTBa HEOPTraHUYECKUX BEIIECTB 2
padora 2
Pasnea 4. CrpoeHne 1 cBOMCTBA OPraHU4YeCKHUX BeleCTB 24
Tema 4.1. OcHOBHOe conepkaHue 6 OK 01
Knaccudukamms, | Teopernueckoe obyqenne 4 OK 02
CTpOCHHUE 1 [losiBieHue U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipenmer opranndeckoint xumuu. Mecro u OK 04
HOMEHKJIaTypa 3HA4YEHUE OPraHUYECKON XMMHH B CUCTEME €CTECTBEHHBIX HaYK. OK 05
OpraHUYECKUX XUMHYECKOE CTPOCHHUE KaK MOPSAJOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAaJIEHTHOCTH. ) OK 06
BEICCTB OcHoBHbIE [ONOXXCHHA TEOPHM XUMHYECKOTO CTPOCHWS OPraHHYECKHX —COCJHHEHHH AM. JITIK 4.1

ByrtnepoBa. YrieponHbIil CKeJleT OPraHMYECKON MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT

XUMUYECKOTI0 CTPOEHUSI MOJIEKYJ. M30Mepust u n30Mephl.

Ionstne o ¢yakuuoHanpHON Tpymme. Panukan. IlpuHuunsl kiaccuUKauy OpraHUYECKUX

coelMHeHUN. MexnyHapoaHass HOMEHKJIATypa W NPHUHLUIBI HOMEHKIATYPbl OPraHHYECKUX

coenuHeHuil. IloHsaTne 00 a3oTcoaepKalluX COEIUHEHUSX, OMOJOTMYECKH AKTHUBHBIX BELIECTBAaX 2

(yrneBojax, kupax, Oeiakax M JAp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHMAX (MOHOMEp, IOJIMMED,

CTPYKTYpPHOE 3BEHO)

IIpakTH4eckoe 3ansaTHE 8 2

Homenknatypa opraHu4eckux COeIMHEHUN OTAENBHBIX KJIACCOB (HACHIIICHHbIC, HEHACHIILIEHHbIE U

apoOMaTUYECKHE YIJIEBOJAOPO/bl, CIUPTHI, (PEHOJBI, albJAETH/IbI, KETOHbI, KAPOOHOBBIE KUCJIOTHI U

ap.) CocTaBieHHE MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OPMYJI OpPraHMYECKHX BEIECTB )

OTJICITBHBIX KIIACCOB, UCIOJNB3YS MX HAa3BaHUS 1O CHCTEMATHICCKOW W TPUBHAIBHONH HOMEHKIIATYpPE
(aTUrNeH, aueTWwiIeH, TIulepuH, (eHon, dopManbAerui, yKCyCHas KHUCIOTa, TAHWIMH). PacueTs
npocTeinei GopMyIibl OpraHuIeCKON MOJICKYJIIbI, UCXOJIsI U3 AJIEMEHTHOTO cocTana (B %)
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Tema 4.2.
CsoiicTBa
OpPraHHYECKHUX
COCIUHEHUN

OcHoBHOe CoICpKaHUEC

10

TeopeTuquKoe oﬁyqe}me

OU3UKO-XUMUYECKUE CBOWCTBA OPraHMYECKUX COEAMHEHUN OTIENIbHBIX KJIaccoB (OCOOEHHOCTH
KJacCU(PUKAllMM M HOMEHKJIATyphl BHYTPHM Kjacca; TOMOJOIMYECKHH psii u olmas ¢dopmyna;
n3oMepHsi; Gu3nYecKue CBOMCTBA; XMMHUUECKHE CBONCTBA; CIOCOOBI MOIYUYECHHUS):

— IpeeNbHbIE YTIIEBOJOPObI (aJKaHbl M LIUKJIOAJIKAHbI). [ OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
WCTOYHUKOB TeIJla B TMPOMBIIUIEHHOCTH U ObITy. CBOiCTBa NPHUPOJIHBIX YIJIEBOJOPOJIOB,
HaxO0JICHUE B MPUPOJIC U TPUMEHEHHUE aTKAHOB;

— HempeJlenbHble (aJKeHbl, aJKMHBI W alKaJHEeHbl) U apoOMaTHYECKUEe YIIIeBOJOpOAbl. ['opeHue
alleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsl CBAPKU U PE3KH METAJIJIOB

— KHCJIOPOACOJEp)KaINe COeIUHEHHs (CIMPTHI M (DEeHOJbl, KapOOHOBBIE KHUCIOTBI U 3(UpHI,
abJEeTUIbl U KETOHBI, XKHUPBI, yrieBosl). [IpakTnueckoe NpUMEHEHNE STUIICHTIIMKOIIS, TIULEPUHA,
¢enona. Ilpumenenune ¢opmanpaeruna, aneTaabAeruia, YKCYCHOW KHCIOTBL. Mblna Kak colu
BBICIIMX KapOOHOBBIX KHCIOT. Morolie CBOKWCTBA Mblla

— a30TconepiKalllie COETUHEHMs (aMHHBI M aMHUHOKHCIOTHL, Oesiku). BpicokoMonekynsipHble
COEIMHEHUS] (CHHTETHYECKHEe U OHOJOTrMYeCcKU-aKTHBHbIE). MOHOMEp, NOJUMEpP, CTPYKTYpHOE
3BeHO. [lonumepusanys 3TUIIeHa KaK OCHOBHOE HAIIPaBIICHUE €r0 UCIIOIb30BaHMS.

['eHeTndeckas CBsI3b MEXKy KJIACCAMU OPraHUYECKUX COEIMHEHHUN

IIpakTHYeckHne 3aHATHA

IMpakTnyeckoe 3ansiTue 9

CBoiicTBa OpraHMYECKUX COEJUHEHUN OTIENBHBIX KIAcCOB (TpUBHAJbHAs M MEXIyHApOIHAS
HOMEHKJIATypa, XHWMHUYECKHE CBOWMCTBA, CHOCOOBI TOJy4YEHHs): IMpenesbHble (aJKaHbl U
LUKJIOAJIKaHbl), HEMIpelebHbIe (aJIKeHBI, aIKUHBI U aJKaJUEHbl) U apOMaTUYECKHE YIII€BOA0PO/IbI,
coupThl U (PeHodbl, KapOOHOBBIE KUCIOTHI M 3(QUPHI, adbAETUABl U KETOHbI, aMUHBI H
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COEAMHEHHsA. 3aJaHus Ha COCTaBICHHE YpaBHEHMM
XMMHUYECKHUX PEAKIHH ¢ yJaCTHEM OpraHUYeCKUX BEIECTB HA OCHOBAHMM WX COCTaBa M CTPOCHUS

IIpakTHyeckoe 3ansaTHE 10

CocraBineHue cxeM peakuuil (B TOM YHUCIE M0 TNPEAJIOKEHHBIM IIeloYKaM IpeBpalleHuil),
XapaKTepU3YIOIIUX XHMHYECKHE CBONCTBA OpPraHMYECKHX COEIMHEHUN OTJIENbHBIX KJIACCOB,
crnocoObl MX TOJY4YEHUS M Ha3BaHUE OPraHMYECKHMX COEAMHEHUH MO TPUBHAJIBHOW WU
MEXTYHApOAHON CUCTEMATUYECKON HOMEHKIIATYpeE.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COEJIMHEHUH OT/EJIbHBIX KJIAcCOB

OK 01
OK 02
OK 04
OK 05
OK 06
JITIK 4.1

Tema 4.3.

OcHoBHOe conepkaHue

OK 01
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3HaueHue u TeopeTnueckoe 00yueHue 4 OK 02
[PUMEHEHNC Buoopranuueckue coenuHeHus. [IpuMeHeHMe W OHOJOTMYECKas poJb YrieBogoB. OKUciIeHUE OK 04
OpPraHMICCKHUX VIJIEBOJOB — HMCTOYHHMK JHEPrHUH JKUBBIX Opranu3moB. OOnacTu NPUMEHEHHS aMHUHOKHCIOT. ) OK 05
BEILCCTB B [IpeBpamenus OenkoB MHIMM B opraHu3me. buomorndeckune ¢QyHKIMM OenkoB. buomormueckue OK 06
OBITOBOM 1 _| bynknmu xupoB. Posib OpraHndeckoil XMMUK B PEIIEHUH TPOOJIEM NUIIEBOH G€30MaCHOCTH JIIK 4.1
NPOUSBOACTBCHHON| Py, opranudeckoil XUMUM B PEINEHHM IIPOOJIEM DHEPreTUIECKON GE30IacHOCTH, B Pa3BHTHH
ACATCIIEHOCTH MEMIMHBI, CO3JAaHUM HOBBIX MATEPHAOB, HOBBIX HMCTOYHHMKOB OJHEPIUM (AIbTE€PHATHBHBIE )
HeJ1o0BeKa UCTOYHUKU SHepruu). ONacHOCTb BO3JEHCTBHS HA JKMBBIE OPraHM3Mbl OPraHMYECKUX BEILECTB
OTACTBHBIX KIJIACCOB (YIJIEBOJOPOABI, CHIUPTHL, (EHOIBI, XJIOPOPTaHUYECKUE IPOU3BOJHEIC,
QTBJICTHIBI | JIP.), CMBICJI IOKA3aTeJIsl IPECIbHO TOMYCTUMOW KOHIICHTPALUH
IIpakTyeckoe 3ansaTue 11 2
Wnentndukanms OpraHMYeCKUX COEJAWHEHUI OTHENBbHBIX KIAccOB (Ha NpHMEpe albIerHioB,
KpaxMalia, yKCYCHOM KHUCIIOThI, O€JTKOB | T.II.) C UCIIOJIb30BAaHUEM MX (PU3HKO-XUMHYECKUX CBONCTB
U XapaKTepPHBIX KaueCTBEHHBIX peakuuil. JleHarypauus Oenka npu HarpeBaHuu. LIBeTHbIe peakuuu )
0enkoB. BO3HMKHOBEHHE aHATMTUYECKOTO CHI'HAjla C TOYKH 3PCHHUS XMMHYECKHX IPOIIECCOB MPH
NPOTEKaHHMHM KAa4YeCTBEHHOW pEaKIWH, TMO3BOJSIIOMECH HICHTU(QHUIUPOBATh MPEATI0KECHHBIC
OpraHMYeCKHe BEIIECTBA
Kontpoabnas C T N )
pagoTa 3 TPYKTypa M CBOWCTBa OPraHMYECKUX BEIECTB
Paznen 5. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX PeaKiuii 4
Tema S.1. OcHoBHOE coepKanue 4 OK 01
Cropocts TeopeTnyeckoe o0yueHue 2 OK 02
XUMHUYECKUX OK 04
peauii, CKOpOCTh peakiiy, e 3aBUCHMOCTh OT Pa3IH4YHbBIX (PaKTOPOB: MPUPOJIBI pearupyiolux BewecTs, OK 05
KOHILICHTPALIMU PEarupyroIluX BEIIECTB, TEMIIEPATYPbl M IUIOMIAIH PEAKIMOHHON MOBEPXHOCTH.
KHMUYECKOS TermnoBbie 3 HEKTH XUMUYECKUX PEAKIUNA. DK30- M YJHJOTEPMHUYECKHE, PEaKIIHH. OK 06
PaBHOBECHC OOpaTUMOCTh peakiuii. XMMUYECKOe PaBHOBECHE U €ro CMEIEHHE MOJ| JCHCTBUEM Ppa3IMYHBIX 2 ALK 4.1
(bakTOpoB (KOHIEHTpAIMsi PEareHTOB WJIM NPOJYKTOB pEaKIHH, JaBICHHE, TEMIeparypa) UIs
CO3JJaHUsI ONTUMAJIBHBIX YCIOBUN IPOTEKAaHU XUMUYecKux npoueccos. [Ipunmun Jle [laTense
IIpakTHyeckoe 3ansaTue 12 2 OK 01
PeuieHre npakTUKO-OPHEHTHPOBAHHBIX 3alaHUi Ha aHATU3 (DAKTOPOB, BIHMSIONIMX HA M3MCHCHHE OK 02
CKOPOCTH XMMHYECKOW pEeaKIuy, B T.4. C MO3HMLHUI 3KOJIOTUYECKH IIeJIECO00pPa3HOro MOBEICHHS B OK 04
OBITY U TPYAOBOH AEATEILHOCTH B LIEJISIX COXPAHEHUS CBOETO 37]0POBbS U OKPY’KAIOLIEH IPUPOIHOM 2 OK 05
Cpeapbl. OK 06

PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha NpuMeHeHune npuHmmna Jle-Illarense miis
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HaXOXIACHUSA HAIIpaBJICHHA CMCIICHHA pPaBHOBECUSA XHUMHYCCKOM p€akuun MU aHaJInu3 q)aKTOpOB,
BJIMAIOIIUX HAd CMCIHICHUC XUMHNYCCKOI'O paBHOBCCHUSL

Pa3znea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOe coJep:kaHue 2 OK 01
[ousTue o TeopeTnueckoe 06yueHue 2 OK 02
pacTBopax PactBopenue kak ¢uszuko-xumuueckuii npouecc. PactBopsl. CriocoObl MPUTOTOBIEHHSI PACTBOPOB. OK 04
PactBopuMocTs. MaccoBasi 10 pacTBOpeHHOro BemiecTBa. CMBICT TOKas3aTessl MpeaeabHO OK 05
JIOMTYCTUMOMN KOHLIEHTPAIIMH U €T0 UCIIOJIb30BAHNE B OI[CHKE SKOJIOTUYECKON 0€30I1acHOCTH. 5 OK 06
[IpaBuia 5K0IOrHUECKH 1IEeCO00Pa3HOrO MOBEACHHS B OBITY U TPYAOBOM NEATEIHLHOCTH B LIETISAX
COXpaHEHHsI CBOETO 3JI0POBbsI U OKpY’KAIOUICH MPUPOIHON Cpe/bl; OMacHOCTb BO3JCWUCTBUS Ha
YKUBBIE OpPTraHN3Mbl ONPEICTICHHBIX BEIIECTB.
Tema 6.2. OcHoBHOe conepxaHue 2 OK 01
KoHnueHnrparust IpakTH4yeckoe 3ausitue 13 2 OK 02
PacTBopoB Pemienne 3amad Ha NPUTOTOBIEHHWE PACTBOPOB 3aJaHHON (MaccoBoM, %) KOHIEHTpauuu (c OK 04
MIPAKTUKO-OPUEHTHUPOBAHHBIMU BOIIPOCAMH) U ONpEJeNieHHE CPebl BOJHBIX PacTBOpOB. Perenue 5 OK 05
MPAaKTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aJaHUN HA PACTBOPHI, HCIIOJIB3yeMble B OBITOBOW H OK 06
MIPOU3BOJICTBEHHOH JIEATEILHOCTH YeJlOBEeKa
Paznen 7. XuMmus B 6bITY H IPOM3BOJCTBEHHOI IeATEILHOCTH Ye10BeKa 6 OK 01
Tema 7.1. Xumus |OcnoBHOe comep:kanue OK 02
B OBITY U
y .| TeopeTuueckoe odyuenue 2 OK 04
MIPOU3BOJICTBEHHOU — — — OK 05
NeSITETbHOCTH Hogelimme AOCTMKEHHUS] XUMHUYECKOW HAyKH W XUMHUYECKOH TexHosnoruu. llpaBmiia moucka u
N aHaIM3a XUMHYECKON WHGOpMAallMu W3 PA3TMYHBIX HMCTOYHUKOB (HaydyHas M y4yeOHO-HAYy4Has ) OK 06
JUTEpaTypa, CpeicTBa MaccoBoil mHdopMamuu, ceTh MurepHer) Ponb Xxumuum B obecreueHuH AIK 4.1
HKOJIOTHYECKOH, YHEPreTHUeCKOi U NHIeBoi 0€300aCHOCTH, PA3BUTUN MEUIIUHBL
IIpakTuyeckoe 3ansaTue 14 4
Ilonck m aHanW3 KEWCOB O NMPUMEHEHUH XWMHYECKHX BEIIECTB W PEIKHX METAUIOB B 00JIACTH
KOMIIBIOTEPHBIX TEXHOJIOT U1 4
3ammra: [lpeacraBieHne pe3ylbTaToB penieHus KeHcoB B (hopMe MUHHU-TOKIIAA C IPE3CHTAIHeH
IIpome:xxyTOYHast aTTECTALUA 10 TUCHMUILINHE — TU(PepeHIMPOBAHHDBIN 3a4eT 2
Bcero 72
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4. YCJIOBUA PEAJIN3AIIMA TIPOTPAMMBI YYEBHOM JUCHUIIIVHBI

4.1. MaTepuaibHO-TEXHHYECKOe o0ecneyeHne peajn3auu NporpaMmmbl

Jns peanmmzammu  niporpamMmbl Y112 Xumus umeercss y4eOHBbI KaOWHET XHMUU.
[Tomemenue kabuHeta ynoBiueTBopseT TpeboBaHusIM CaHUTaPHO-3IHIEMHUOJIOTHYECKUX TTPABHI
¥ HOPMATHUBOB M OCHAII[EHO THIIOBBEIM 000PYJIOBaHHEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSX,
B TOM YHCJIE CIIEHUATHU3UPOBAHHON yueOHOI MeOeNblo U CpecTBaMH O0yYeHUs], JOCTATOUHBIMU
JUTSI BBITIOJTHEHUS TPEOOBAHMIA K YPOBHIO MOJITOTOBKH 00 YJaFOIIUXCS.

Oobopyoosanue yueonozo kabunema:

—CTOJIBI, CTYJIbSI;

—000pyI0BaHNE JA00PATOPHH U PAOOUYUX MECT JIaOOPATOPHH:

Texnuueckue cpeocmea 00yueHun:

- Ip1 HEOOXOJIMMOCTH 3aHATHUS MPOBOJATCS B KaOMHETaX MH()OPMAIIMOHHO-TEXHUYECKOTO
[IEHTpa

4.2. UaopmannoHHoe odecnedyeHrue peaau3anuu NporpaMmmbl

4.2.1. OcHOBHbIE HCTOYHUKH

1.AmapueB, A. 1. O6mas xumus. COOpHUK 3aJaHUl ¢ IPUMEPAMH pEIIeHUi: yuyeOHoe
nocobue aJisi cpeaHero npodeccuonanbHoro oopasosanus / A. Y. Anapues, JI. . Aponnna. —
2-e wu3n., ucop. u gomn. — MockBa: M3garensctBo FOpaiit, 2020. — 127 c¢c. —
(ITpodeccuonanpaoe obpaszoBanue). — ISBN 978-5-534-09932-4. // 3BC KOpaiit [caiit]. —
URL: https://urait.ru/bcode/453598

2.T'abpuensa, O. C. Xumus 11 podeccuii M CHeMalbHOCTeH TEXHHYECKOTO MPOdUIIs:
y4eOHHUK Il CTyH. YydpexaeHud cpea. mpod. obpazoanust / O. C. TI'abpuensu, U. T.
OctpoymoB. — 6- m3xa., crep. — MockBa: Axaxemus, 2020. - 272 c. — (IIpodeccuonansHoe
obpazoBanue). — [ISBN 978-5-4468-5991-7.
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